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The Sciences at Williams College

6WXGHQWY OHDUQ VFLHQFH EHWWEWGRLIKIWVERMWQEH SRKLNWEDOWH EAIl
IRUPXODWLQJ DQG WHVWLQJ WRHQOQW BRXQDKYERW KHMHMW LAWY UR Q

PHWKRGV FDSDEOH RI SURGXFLQJyWX@ULRFr o M¥LEEQAFY D-VELF
7KLV LV WUXH DW WKH LQWURGXAWRYYH QHYKIO/ ZKHIY HD\OEX B QW Y v
FRPH LQWHUHVWHG LQ IXUWKHUpDONXGWKGHQOMRX QMK DY 8 R pNVAF F
DV GLVFRYHU\ UDWKHU WKDQ -URWHolD&F WK wW H R XY NRLRREH SRR
SRUWDQW DW DGYDQFHG OHYHOWHUKHHM /YX WKW YHBWH PRW WGl
O\ WR EHFRPH LQWHUHVWHG LQ \FbRQRH/ RRUBWHVPRPERUNL QOB ¢
IXOO\ LQYROYHG MXQLRU FROOHRMHM ZA WKL § U 8 hHY IV LRARDDO  PIFH
WLYH IDFXOW\ RQ UHVHDUFK SURMH MW VHY KWW HI$ QRUH QR VB b
WLLF LGHDV 7KH DELOLW\ WR FiR QGX/AMb i XA Wiy HIER b1p U 1 Yo il R WhF K
DW :LOOLDPV KHOSV WR DWWUDFMWRWPQHRWHKEL Y BRI LYNWHD YU
W\ DQG NHHSV WKHP DW WKH 1R WRQWVH R4 IWK B L Ui 63 LY/ it SORERMAR
ZKLFK LQ WXUQ DOORZV IDFXOWYPRKR\EULOY UWKHD B [RYWH PHRN 5 v
WKHLU UHVHDUFK ZRUN WR WK Hjy i LW HDEKLRQIVDRE 5B XMWY UG H W
RSPHQW DW DOO OHYHOV 7KH &R OHyrty KBV QR § VWY HiBo® b H BG
WKLV DPELWLRXV SURJUDP RI UHyithp pipko D Q& WHHRIFFKL R & SRR XE K
UHVHDUFK IXQGLQJ PRGHUQ OD\/E/R)U@ \\' M&PEHWKKEPGJ\H ':QG D(

VWUXPHQWDWLRQ DQG WHFKQLF
ODUJH QXPEHU RI IDFXOW\ LQ D
SURPRWHV EUHDGWK DQG GHSW F&@é UH »%

DQG FXUULFXODU VFRSH ZLWK LOOLDPV IDFXOW\ HDEK \HD!
,Q 0D\ RI ZH FRPSOHWHG SKDNp s B HW H® MWK VESDRQ 6 ZHUH
VLRQ RI WKH VFLHQFH FHQWHU RRFSOHK ZLWK WH H © 616 § W REQWR | Px
QHZ IDFLOLW\ WR KRXVH  IDFXOM{HRYFR Y :POGLBIVAPWEE HIVEY SD
LQ %LRORJ\ &KHPLVWU\ DQG 3KWHEM wWKRY BN AEORKH UH Vv
DOVR VKDUH WKLV VSDFH XQWL @ SKP Wk poLl vV vRAGIHOWY B0 G UHF

7KH QHZ EXLOGLQJ JUHDWO\ H[%B(%@YP@WLRQE/UB FREH WL QBPYLHZH
VKRS IDFLOLWLHV WR VXSSRUW BQP_RI\WKH VFLHQFHV DQG LQFOX(

DQ XSGDWHG WHDFKLQJ ODE IR R
KDV QRZ EHJXQ RQ WKH SKDVH%LFF IB %@ %&Cﬁg‘%ﬁéy Vb\/CV%U\
DGGLWLRQ ZKLFK ZLOO EH WKH

ODWK 6WDWV DQG 3V\FKRORJ\ G LE Ey
[

LV EHLQJ FRQVWUXFWHG RQ WK
&HQWHU ZKLFK ZDV GHPROLVKH lv

DIWHU \HDUV RI IDLWKIXO VHUT YL, 5§§H 5 L(
IRXQGDWLRQ IRU WKH VFLHQFHV, D @33\; LQF &FH i

WX UL JUDQWYV IURP 1,+ WRWD
2XU PRGHO RI WKH HQWLUH VFLERS 6 Y LIRRQ VL PLERIBIY LR 0
SURJUDPPDWLFE XQLW FRQWLQXHY g4 ARXGWVK URE G Rak BOP b O
MRU HTXLSPHQW IRU LQGLY LGl Y XEREQWK HD PRGN | R kO\EHHHFFKC
SURMHFWY DQG IRU VWLSHQG WX&B RWMW RI VAMOEGDUN ¥ 5 R R A U
VHDUFK ZLWK IDFXOW\ DUH FRRYRQPMH G BR P0G XY AL i X
EDVLV E\ WKH 6FLHQFH &HQW HU R | WHEWRWW Wik (65 i @WH #LH By H D F
XWLYH &RPPLWWHH DQG WKH 'LyLYLRR PORYVHY H WREH G¥Q Ao W\ |
&RPPLWWHH %\ ZRUNLQJ WRJIHWHHY 124 DHEHDE OB W B Wik RAER H o F

QRW RQO\ IDFLOLWLHV DQG HTXLBPWRY) BAWHRYMUR D& PRNURRGG
HQWKXVLDVP DQG VR SURYLGH D 3FULWLFDO PDVV’~ RI DFWLYLW\



Major Science Center Funding

Kresge Foundation Equipment Grant Clare Boothe Luce Research Scholarships
:LOOLDPV ZDV DZDUGHG D ODU)KXQED® W\ I WRR VWHQI\UXWHIHRXQGDWLR(
JRXQGDWLRQ LQ WR UHSODFHDBH ® K\SHEDUWFHK WBPMRODIWHPWDQW LQF

RI VFLHQWL,F HTXLSPHQW DQG LHP/DAOHX B WQX\G B QY WR/QD W K:IL\D QVIKDUPHH Z K R ¢
SDUW JUDQW LV XVHG WR SXUFK®R\W IQFHDD HTKLLIES@FHQW DNR/UYRSERAULWY F
PDLQWHQDQFH FRQWUDFWYV DQ GVMKH BH'E D PW R K H P IDWWLIEQY J VIVODAWLNXV L F
PHQWY DQG DOVR WR VXSSRUWFWHBKN® VFY & H B/DRI SRHRELFRIY RIKRR PHQ L
RYHUVHH WKH LQVWUXPHQWYV 21034 IX\RSHRFWW RV KW K HVJU B'QMD UV KWKQ @&/ S X
WKH &ROOHJH VHWYV DVLGH HQGRZB HPW HKX Q& \ QRWF WHKMF B HBKIHM &ODUH
FLDWLRQ DQG HYHQWXDO UHSODFHPW QWX SRSIR UWVIVP F RERWMKD \RH GH L J K W
XQGHU WKH JUDQW 7KURXJK W KUK UHHD QMD WK H LF/RIO OXQ & LIQDVI BX W X P P F
FKDVHG DQG PDLQWDLQV D L QUKVRI®SW ERD\OX 3/SHDIHWFRBIE HT¥DSPHQW
FKURPDWRJUDSK PDVV VSHFW-UR PNWHRQ DO WRR® W RIHQAHRQ HOHFLDPV &
WURQ PLFURVFRSH D 89 9LV 1,5&0THRW %hRKRKRWHRPHW HWF KOROD UV SURJU
DQ [ UD\ GLUUDFWLRQ LQVWUXPNBRRQG UHFWHRWKROQRVYV WKMYHY UHOD
HQGRZPHQW IXQGV ZHUH XVHG WSRJ R HSIDAFHWHL B UKDQ K D QFFRIPHQW R | V X F K
D VFDQQLQJ HOHFWURQ PLFURVBRKHHWDWRXNO HFRK POWQEMNIOFRG UBIY HYHQ\
RQDQFH VSHFWURPHWHU DQ D WIRP LIFf DDUE VIRQUG V& L R © XWSH RWQ URPHWIRQ V Z
DQG DQ LRQ FKURPDWRJUDSK 7RHNUHH QIS QLML Y H DSAHIFW M RFKRRO
FRUH HTXLSPHQW DUH KHDYLO\ X¥afG E\ IDFXOW\ DQG VWXGHQWV

LQ FROODERUDWLYH UHVHDUFRK ©)
UDWRULHY DVVRFLDWHG ZLWkK F %_}/ :f%% h |_lr% ITE%\//\IP V%Qjﬁfggg
WRU\ WR DGYDQFHG OHYHOV 30 g ekv@lél‘iﬁb W R U]
SXUFKDVH D QHZ 7UDQVPL§{I \E II'T|_| I-‘Fj L H

WWHUY RI WKH
VFRSH ZLWK .UHVJH IXQGV HUV LW LV QRZ LQ LWV WK \HDU )XQ

Sherman Fairchild Summer Science Research Fotn 16) DQG :LOOLDPV DERXW VWXGHQW YV
dation Grant LQ VPDOO JURXSY FORVHO\ ZLWK WKHL
7KLY WKUHH \HDU JUDQW SULPDWHDUYRKXSBREWNPNJ HAKIFFIKQDDBAAUHTXHC
VRSKRPRUH VWXGHQWY SDUWLFDYDBHWVQR I LD WKRPDUIWVYFVHDEGE VWDWLV\
VHDUFK LQ %LRORJ\ DQG RWKH WK /DH) BHDW WG FAIS\DARLBGLQRY DWLWIOQJ PR
OLDPV $QQXDO IXQGLQJ LQFOXGHNUXBQMBRILMWLRABHQVE WX G HRQWWKW LU ZR L
SHQGY KRXVLQJ DQG UHVHDUFKNYKS-RQOHW ODWRM POMELEBFVWHHRVLQJIV V
SDUWLFLSDWLRQ LQ UHVHDUFK ZDSDQV SIDQGI S\SKDH. Q Q BWHHRHQAMW WR R K ILB ¥ A\C
PRWLYDWHG \RXQJHU VWXGHQWNRIPP PWDWRUY B JIDIOQHEWB QRHIRGGF WKH
OHDG WKHP LQWR ORQJ WHUP - SPRIR GHHR\PIHWHUV HN @ R WFW KIRRW\D PRV L G L
WLRQV ZLWK IDFXOW\ 6XSSRUWIUDRERVMWKHV 6 RHDWPKCHP DOMUUFEKD. @& \VLFV
JRXQGDWLRQ DOORZV XV WR RuHL G®XW\VDQXGE N Q/\V W IL\DWVLHRY/Q \6KILHS KW W S
SHULHQFHVY DW :LOOLDPV &ROOHRH WWKIDWLRQURIURDX\WOLRRQQ TXDOLW\

WR WKRVH WKH\ PLJKW H[SHULHQFH DW UHVHDUFK XQLYHUVLWLHV

or institutes.



Major Programs in the Sciences

TheAstronomy '"HSDUWPHQW RuHUV FRXGWHYDIRIH VRV ¥XRKQUWMY LQFOXGLC
LQWHUHVWHG LQ VWXG\LQJ DQG.RWDEQRBKHPE R WW \ W K H OYOXLOEHW \E+
DQG ZKR ZRXOG OLNH WR EH DERBRNR HRARRIDRZI\QBEQ ® HWBRERRRQ
LFDO GLVFRYHULHV DV WKH\ DUELRD®RH\ 6QHOGIHREW R OFRDIQ KRR \GHK \\
EHWZHHQ EURDG QRQ PDWKHPDWHE D8 DU YHY HRPWY AW Z$BREUVHV
RU DQG D PRUH LQWHXQWWUYFXO®RA URGKHEWPDWLYH %LRLC
FRXUVH $675 GHVLJQHG IRU3WRRMRBOMDQ Q4,QJl IXUIVKHEBOO DV
VWXG\ LQ DVWURQRP\ RU DQRWHKHQ L\RAL KDBIFYHH O$ 6 R XWW M & HGHD\O LQJ
WKH LOQOWURGXFWRU\ FRXUVHV XWHIDWKK L QMGHKH W\M OLHQFFARSGIL Q O GH
RWKHU WHOHVFRSHV DQG LQVWHXRIDYW Y RRXQ RV KOHQ RENG WBYH\QLI G HFQ
WR VWXG\ DVWURQRPLFDO REMHFWW\ FRMXUNVHWRKIBXIMYFMJRP MRDU
DGPLQLVWHUHG MRLQWO\ ZLW-K WKH DKW HRAW' FRUFW BWYW Q& &R
VLIQHG SULPDULO\ IRU VWXGHQMHNFERRTXGNQD QED GXDWHX P WG E'D W
LQ DVWURQRP\ DVWURSK\VLFV RBDD WHYB\WH EK¢ KO @/ KRXH K DNKRIUE |
HPSKDVL]HV WKH VWUXFWXUH-RGWXIH @B GYWR V3 R QIGG HWD/ EFIRGRIVQWLH
XHQWV = LQFOXGLQJ WKH 6XQ- VAWUDER/QMMHE W \RD W K B XO/WVEMW\D OJ DO B
LHVY DQG JDOD[\ FOXVWHUV TXDNBUW D@ D PWLNH HDOBIQW VS LDHE®
WKH FRVPLF EDFNJURXQG UDGLPWGRBLEOH ® QG ORVHRY FLK\QERD O

SURFHVVHV O0DMRUV LQ DVWU RRKB¥dhEntist \ardP@oieulsr HBiblogy WilE)L U

SURJUDP ZLWK ,QWURGXFWLRQ WRRHYVWY P RSKEHFIVIQHPESWR SURYLG
DV ZHOO DV LQWURGXFWRU\ SKWd My RV YlYor QW DY RIE S 5 DWW |
DQG DGYDQFHG OHYHO VHPLQDU\ ARERRUPRGWIN FOH PRO MK EBY E|
UHQW UHVHDUFK WRSLFV LQ DVWWKR® RPLH ZoKW Ol BIDIUPR QB PV K G
RI SK\VLFV FRPSOHWHY WKHLU SghtiSPl/d®W IR OR | W DS 9 Wit E R N
LQ DVWURQRP\ RU HPSOR\PHQW plfo W WRH ODWIH® erH QR HHH\ PN FKH
WURQRP\ PDMRU LV GHVLIQHG IRWR Y WHNGC Q¥ VWAV K B VA BXY J

LQWHOOHFWXDO LQWHUHVW LQ QHRURRRPIPHERXY) PRGH UG RYWERE
EXW ZKR GR QRW ZLVK WR XQGHHWRNH PR RRWISQEK\WKAE LRQW\
PDWK UHTXLUHG IRU WKH PRUH QW ik HH LIOMWARRSKE W IRFM FRM B Wt
7KH DVWURQRP\ PDMRU HPSKDV Iy 5 Q GHEW WRREXQH WEH REQFw L
VHUYHG SURSHUWLHV RI WKH SKy gD O VBUIEH B\ KW | RRPSU LV iy
WKH NQRZQ XQLYHUVH BWXGHQWYV FRQMULE it ixQd/ @ vP DMIRNH Q L\ K i
SVWURQRP\ "HSDUWPHQW RU b GRXEQHROMRVUFMRDPOECRRIIFNXODU
WURQRP\ RU $VWURSK\VLFV VKRXOEDERQY X RWZLW K PrIPERIM/ W U\
RI'WKH "HSDUWPHQW DERXW B SpiiR HENDOTE HEd! HQNMHY FIREE VH O H
HV ,QGHSHQGHQW UHVHDUFK HEWHRMLWH\XNHRERRIHY\YBWEBOQRE
DQG LPDJH SURFHVVLQJ FRPSXWhk RV HVo RUTOBIZIRG I 1D G L
UHPRWH REVHUYDWRULHV RU RQuid R @k S/HWHR § HELE WL R QY L RQGFHS R W
ZRUNLQJ UHODWLRQVKLSV ZLW KgkH-F{GMWUB W & DERAPINO B | oW iR
SVWURQRP\ DQG 3VWURSK\VLFV f@MBHYWY WKH FKDQFH WR H[SOR
7KH :LOOLDPBRIol&gR O®SHDHWPHQW BPXYNUWENWXRI %,02 UHODWHG UHVH
KDV EHHQ GHVLJQHG QRW RQO\ WKH N4, S BSIDFEFH) B PWSKU QHIZGEM H[FH
YHORSPHQWY LQ WKH ¢HOG EXW DOXRWMMRY Y XY G Q/ W& G HIQNVS W FOW
EURDG D EDVH DV SRVVLEOH IRUEXRGRIUWWRGGWKRH WKELFDIOQFEESB®

JRYHUQLQJ OLIH SURFHVVHV )RXWURKIKVH W DIKIHH &N OQ %@L yLe X

7KH 2UJDQLVP %,2/ *HQWWE-G Vs URGkpiBty ' WEBIUWPHQW SUR
DQG D OHYHO VHQLRU VHPLQRYSRUW MO TWLIYRG \RiXWKGWP wRr
MRU ,Q DGGLWLRQ ¢YH HOHFWg&Y Id¥ sRR\WDH WHPHIK GG HRFPER x w



DURXQG XV 7KRVH ZKR HOHFW W R PPRDMWRHIU L\DH F KM P IW W K X FEDIQ LIOR P S X W H
WKHLU VWXGLHV ZLWK RQH RI WRHD @& SDQUMHPCH@L Fi\Q AHK URBIF KDY H ZOK D U Q
FRXUVHV &+(0 ,QWURGXFWRD® G KFHRPALSAVDW\U &HWLIQ )RU WKRVH V\

WKH PRVW FRPPRQO\ HQUROOHIU DLW B ZIRUFHRRERXW RBSRUWDQW Q
&+ (0 GHSHQGLQJ RQ SUHYLRXWDWYHRLVRPSXBDHFY VFLHQFH EXW ZK
JURXQG DQG UHVXOWV Rl WKH &KHPHYWWW B G DLFQ! FHHQYW GBRIILYQ H[WHQV
7KH JDWHZD\ FRXUVH LV IROORZWEHEGHGW HWPHG@WD W HHNYGWK® HH FRXU
YDQFHG FRXUVHV LQ RUJDQLF- LARU&PQLF SKQWLFD®X AHYGPPIR IXQGDP
ORJLFDO FKHPLVWU\ 7KHVH SURYQ GHR BDSWWRURXB KHSUFHIS EU WRRIQQ L Q J
IRU JUDGXDWH VWXG\ LQ FKHPLRWBERPBSKMALFD O HiIPD WQIQH UIDPHYV &6 &,
ELRFKHPLVWU\ HQYLURQPHQWDDP$RIUNFGW FFIRQIFH SOV LYFERDEKRWHU \
PHGLFLQH DQG WKH PHGLFDO-VNLHQFDYG $SCYDMNVHLE RQGBBHY DQG 7KF
GHQW VWXG\ FRXUVHV IRFXV R@ERPSKXWNBRZUDGKHL F'HRBARHG LQQWURG
HDUOLHU FRXUVHV DQG SURYLGWNKWMKMHESRR T WEKD RW \F RFRS K RO G XFUD S K L

RULJLQDO UHVHDUFK LQ D VSHFK &URamiBhaiak SuYdids b&hnizMédgH U
PDMRUV ZKR ZLVK WR H[SORUH V)KH Vi RQFAH WK HF KHPUYWHEOLVKPHQ\
WKH &KHPLVWU\ "HSDUWPHQW Ry Y VyRRYPYUNHY DY KBk & QMAW REGEFBW :LO
WKH IXQGDPHQWDOV RI FKHPLVW@\){L'—LQQQPWW&Q*H‘QLPW'i@vWLRSSURY
SURYLGH VWXGHQWYV ZLWK DQ HQULFRKLQII¥QGHRYWMPR BEbORRV RXWXGHC
QDWXUDO ZRUOG &KHPLVWU: FRYBYEHWLIRYDORRHRBM RBPYJWY ZKLOH \
FOXGH &KHPLVWU\ DQG &ULPH pRRB\GHYOREH tBXVBHIVDINNFHG LQWHUC
ORGHUQ )RUHQVLF 6FLHQFH &+(f] WKkH BQYKUROVYHQW (QYLURQPHQWD
HDVH DQG 6HDUFK IRU D &XUH &RRVH ROE &KUY WUDENYV (QYLUF
DQG 3K\VLFV RI &RRNLQJ &+(0 YLURQPHQWDO *HRVFLHQFH RU (QYLUF
&RPSXWHUV DQG FRPSXWDWLRQZRUBGHSWODNXD®QUYM GIQ¥ REVLWR ARl UHTXLU
HW\ 7KH\ SOD\ HQRUPRXVO\ LP SR URNQRNURRUN HY DUWKDDA DN SM®IIHVHQW
YHUVH DV HGXFDWLRQ EXVLQH\WVPDOEXVWERW B Q\GK M KHI D B WR/J UK D Q G
Computer Science' HSDUWPHQW VHHNVDWR SHRNLOGHGVWR KHOS VWXGHQWV XQ
GHQWYV ZLWK DQ XQGHUVWDQGL@I RN WXHVQOD@X SH RV & RP\S XK WHDW DRG W |
DQG WKH DELOLW\ WR H[SORUH WGEHL VRKPW BRIV Q W\L DDV RO IFRNP SX.W W L ¢
HUV 7KH 'HSDUWPHQW UHFRJQLIWWW KOHO S/ WWE B O QW V LEDMWEHRE H VIR0 O
LQ FRPSXWHU VFLHQFH YDU\ ZL®H®\O\DQIGWHW B\MASVLW M RQFHRMWWKH SO
WKHVH YDU\LQJ LQWHUHVW WKURRJKHFRPWVDEDM RH SDBWUBERSDQWYV LQ
D VHOHFWLRQ RI FRXUVHV LQW H®QGH G RRDOWW R\V\MKZK ROREHD Q Q\WWBOH 7}
HVWHG SULPDULO\ LQ DQ LQWURGHNFWHRR WR GRFSOWHBWEEQHYEHV WR

UHFRPPHQGHG FRXUVH VHTXH®AEW\D QRBUWR KXV 1§ K@ PIDWARLLE VAQWKHWL
ZKR ZDQWV D PRUH H[WHQVLYH SUQREWR®XF IKLRIH W R FIRRISRUMDILL QJ WK H
VEFLHQFH LQ JHQHUDO RU ZKR -VHHMWD MR GMH\OIRBYWHR PHLQSIBFDN XQGH L
LF H[SHUWLVH LQ FRPSXWLQJ IRJeDSSOLFDWLRQ LQ VRPH RWKHU

GLVFLSOLQH 7KH FRPSXWHU Vng—IEQI-f_)I-ﬂ)LP@\NIBpQHTESQ%V R/ NN Y W K H

WR SXUVXH D ZLGH YDULHW\ RI iPAib B SREBH WY QNE v YREAREX U
EH XVHG DV SUHSDUDWLRQ IRU D FDAAYUR® FBPSXWLESGIRY LQ WKH
JUDGXDWH VFKRRO RU WR SURYLGHIHEB YWRR W IR RIS RXDE hRY G J H

WKH VWXGHQW ZKRVH IXWXUH RAGHHU G LO@HBIWIWRE BXWPREGH BRUGH
FRPSXWHU VFLHQFH 7KH ¢UVW BRKHYHH R BEARUDRUVUP @6 BRMKHIRU O H\ 6
LQWHQGLQJ WR WDNH PRUH WK R (D)WL RH 6 W >EREP SXWH L Ve LRI K (6 D G

FRXUVH LV ,QWURGXFWLRQ WR &RFSKHHIUDPRNLBREHLEREYHUVHHQ E\ 7HF
8SSHU OHYHO FRXUVHYV LQFOXG5P|j)Flf_|R)Ft)SXWHU RUJDQL]DWLRQ

DOJRULWKP GHVLJQ DQG DQDO\ g

PLQJ ODQJXDJHV FRPSXWHU Q Sv % v% \5@ WUYHV DV
GLIJLWDO PHGLD UHYROXWLRQ \{d\/ 9@% H URc
DOJRULWKPV WKHRU\ RI FRPSX L xbv ULDQS LKFV



WRU\ 3URIHVVRU +DQN $UW LV WHKH GNLQF LLED DS, IHADMLLIRDGSR-W R Q
D \HDU JUDQW IURP WKH /XFH tisRX ®6 DK URLY GHN\LIUFOHFGHOW PHHW
DQG 3ROLF\ 3URJUDP WR LQFRWSREB®G UH@QIHEOMVBQEUWKH FF
DQG VXVWDLQDELOLW\ LQWR W KW KHLQYILLQR QPGI® \B D &/ IV W K GHLE F HF X U L
XOXP +H DORQJ ZLWK WKH +RS®EQOL)WUHVW\ORRDNHQJ ZHIVK UHD (
MRQHYV FRQWLQXHG WKHLU FROOQERIFHGLBE FALWLR QNVFXQ &/ \FRQG O/
GHQWYV IURP ODVVDFKXVHWWYV &RIOFH SH IRQ D'UE WD O W &\ DIEG® \ L Q
%HUNVKLUH &RPPXQLW\ &RO OHIDB PRIIDMRIRLE D DHPLS RIL BELOWQH U HV W
DQG UHSWLOH XWLOL]DWLRQ RI RV2ZRVDEULYMA BRER @R GHHDLR 3 R B R GQ
YRUHVW RI VWDWLVWLFDO DQDO\VHV WR EF

7KH VWXG\ RI YHJHWDWLRQ DQ& D OEGED 8 HAKk DXOBR WK P® MRUY L«
+RSNLQV OHPRULDO )RUHVW DQRRDIYRYBF XD HRRRORIKEXP DQC
DQG K\GURORJLF PHDVXUHPHQW K¥KRRAUGK G OWNRYYHWEHLADE B IR
WLRQ RI WKH +RSNLQV OHPRULD® RV HEWRERDLFYD &RVWKIHW W H QD
WKH 1DWLRQDO (FRORJLFDO 2EVWHULRHWREVERRANRUNQRRRFAH FRQVX
:LOOLDPV &ROOHJIH LV D IRXQGLRRUFARYHU RI 1(21 ZLWK

'DYLG '"HWKLHU DV RXU LQVWLW X HRIDRINLMESteod FQ W@ DMWAWW R &Y |

GeosciencesPDMRUV GHYHORS DQ Xb@HYX/QSRIcCRQ L RYW WKGXFWRU\ FR.
VROLG (DUWK DQG LWV AXLG HQVYHERBH WV RO 10D ¢ WhWi RQ L ¥
DQG ELRORJLFDO HYROXWLRQ DWERKRRAWHVIKALRRBOIH LOABKHV
IXWXUH ,QWHUQDO IRUFHV VKD&H BWEOHQ WPRHUDB Q N BRGFRERP B
EDVLQV :DYHV ULYHUV JODFLHYKHDRREY ZE FdR XX PR Gv R H R H
IDFH Rl WKH (DUWK JHQHUDWLGHWYKRYE bh@/H IR Hib\o  pOHRX @@\
XV )RVVLOV HQWRPEHG LQ VHGLRPHORPRUIHUKENY (I8 YikRHO R I\
HYLGHQFH IRU OLIHYV RULJLQVVDYEHYYRGO MKHRSHU HFT XY i #bic (C
(DUWKYV FKDQJLQJ FOLPDWHV YOWRE@XEWRWK ERX B VRV HRISQKO XC
WR DOO VWXGHQWYV LQFOXGH 7kR ¥RHFROXWYRB VRRI(SUNK RMIdE H¢
JLIH *(26 $Q 8Q¢QLVKHG 30DRHHWH*EXg UHTXLUHG IURP DRRQJ
*OREDO :DUPLQJ DQG 1DWXUDOR®@EBVWHRXYS $23QG DW OHDVW RQ
DQG 2FHDQRJUDSK\ *(26 * R I R V H QFFWR/V ¥ RXWMMING LQ 3VIFKRC
SURYLGH WKH IRXQGDWLRQ IRUHPHBWIYVIVERYBWYWHEDRWHRO VIRg FWRH
HDUWK VFLHQFHV D EDFNJURXQ® IRY BPR &EklPVH QKW K GwhY R R FKW k
DV WKH PDUNHWLQJ RI HQHUJ\ RUREUYHY DS B RVRXYYERYD R Ry WK H
SO\ DQ DSSUHFLDWLRQ RI RXU KXPOIRKHUR WD DBELEN\\VHEF B bl XU
HQYLURQPHQW DV SDUW RI D OLE HUD/o GHMEYQHEX BWRWE RBY ls@tk ®1RC
PD\ FKRRVH HOHFWLYHV WR IRFXMHUYLEREWK LQ D SDUWLFXODU

¢HOG IRU H[DPSOH VWXGHQW \Th@Rhygiks BILS Bl UXWFR H Q WHR L B W\H WH\RWP/L
PD\ FKRRVH FRXUVHV FRQFHQWWKDWLRYI PR RIH DELAR OIRY LFFDROS H U D\
WRSLFV WKRVH LOWHUHVWHG L@HWRHWRBQWLFDORDV® R 8 KAK LAFDA
HOHFW FRXUVHV GHDOLQJ ZLWKDVVBUXSW XDMW LLRIG | RMH FXMRQKIFV ZR!
DOVR KDYH D VXLWH Rl FOLPDWHFVHODWHB QFRRPA U RMAK HILQ VIFG B-QWH F
WR RQHV WKDW DUH HQYLURQPNB WWDRKO\VWKH® FIG WHRD/AK LRY JRXQG

FRXUVHV DUH DFFHVVLEOH WR EWRMTK PDIMRIUNQIVQ GK /R IQQRCRVI WKW | X

TheMathematics PDMRU LV GHVLJQHG WRUIH B \MLOEY YD QWY H[SHUL
LQJ REMHFWLYHV /IHDUQ FHAWUBKOFKGWHBY RKVWIWRAPIRWEY LV
DQG PDWKHPDWLFDO WKLQNLQJHPDWAEDRYW HHKREJBHW RAQE WKHF
LQJ DELOLW\ E\ FRPELQLQJ FUHDKH\YRHERR K EZHOS® DIRX@ER® UEOFY
WKLQNLQJ ZLWK ULJRURXV UHBPWRGLEPLQH o FPPWRHHFKDQL
PDWKHPDWLFDO LGHDV HuHFWLYWYMYARWEKWKFRODRAKPRE AV PQIGWT
LQJ WR WHFKQLFDO DQG QRQ WHFK®LKEBELHWELRIQEKRPBY A HV igyU
H[SRVHG WR WKH SRZHU RI PDWKH®I WP PvDOISG HIS WK HPHOQW B O oS K\



VWXGHQWY DW DOO VWDJHV R W K'HLUH OLROSO WIKRHV OFEDLLCH-FU VVWRR L  DMHW UB
LSDWH 3K\VLFV RuHUV VHYHUDO WIXWR RIED/®H FRXWVRYVHDEKE YHBHULHQ

DQG QHDUO\ DOO RI RXU PDMRUV Wi\ (PR Wb M@ RRHI PBARU WKHR
3K\WLFV PDMRUV GR VHQLRU KRQRUQ/C,@QB\M}ﬂQ\Ap\é(ol_\,@LgﬁlHF&X\@I@—ILVFLSO

VWXGHQW ZRUNV LQGLYLGXDOO) z ﬁ;ﬁ%%m&mw k@,fb'—XGLQJ E

WKHU H[SHULPHQWDO RU WKHRUH
The Psychology '"HSDUWPHQW RuHUYV [.)

FXUULFXODU DQG UHVHDUFK RSS D W \ﬁ\rFﬁ%%Ti\H
DQG QRQ PDMRU VWXGHQWYV &RX vlg L@%QQ DOG
DUHDV Rl EHKDYLRUDO QHXURVFL élFL % V}QQV
GHYHORSPHQWDO SV\FKRORJ\ VR L L

SV\FKRORJ\ DQG SV\FKRORJ\-RI’ d'eS(STS)
SOHWLQJ ,QWURGXFWRU\ 3V\FK|1$ ﬁ( SQ@<\E| '—Q Vdﬁ\P PRGHUQ LQ
WDNH 5HVHDUFK OHWKRGV DQG é\/@[&'\HP\P\)@LFQ/FN& %LOHGJHL EXW IHZ P
ZKLFK WKH\ OHDUQ WKH WRROVFP:VNGRWVR 5REREB W NERAGWE YNV DQ

o)

LQ SV\FKRORJ\ DQG DW OHDVW QP VWDQGLQYHB! KREAUWKRW SURFHV
ZKLFK DUH FRPSUHKHQVLYH wxXWMRRGORGC o R WKH ERRSQGHI WHFKQLFL
(HOGV 7KH\ WKHQ WDNH WKH WbRA¥UWVERWUGHYHEW HKDRYH LQ HLWK
DGYDQFHG VHPLQDUV 0DQ\ RI @\ﬁd—ﬁ'\ﬂ-FH DG YHT FRKOR{HWVEWXGLHYV 3U
DUH ODE FRXUVHV LQ ZKLFK wwkB888 WV HHRVHP ARk B@V\HE§E<UVH R
LFDO UHVHDUFK VWXG\ RWKHUWMW#%&-\QFW\K VRip 'WHPVHLER R/ SURY
VRPH DUH DOVR WXWRULDOV R §U\L/\§llﬂg/f\;‘L$WH \R%W'i\ék'@@ﬁk/ HégWKF
HDFK WKH SURIHVVRUV H[SRVH GlvXEH Q\/R/‘H*UEJK\QﬁQFPLJdOWK WR
HDV LQ GHSWK DQG VWXGHQWV RH DR Y& 6 HERH x Wk i W FFRRR Fd R iy V|
DWXUH 7KH PDMRU VHTXHQFH H%%R/HQM(NQQ_)GFW#\F\NQ Q&Jéf@\@HFKDQJH
3HUVSHFWLYHV RQ 3V\FKRORJLFPRO R\ MHFIgQRRORI\ DY FVVRHQW WH
FXVVLRQ RULHQWHG VHPLQDU- $WRAHQW RY FUHNRYHRAKVRE Sy RRG HWE
QLWLHV DUH RUHUHG LQ WKH 3VTirkiianmsMystic Spriine SidesPragkam R 1 Q

UHVHDUFK DVVLVWDQWVKLSYV LOQWSNGGEMBIMW &MOEI\ VHOR R -GMRH VLR C
ZRUN DQG WKH 6XPPHU 6FLHQFH GHY WMOKUH IO BWRUDMPXUH KLVWRU\ SRO

7KH SV\FKRORJ\ PDMRU SURY LG MK Ih & IREER& R XAHI Ry WKEH LOQWHUGL
HUDO DUWV VWXGHQWV WR FR(&VQL U Rk Y WP W%%lSHB%'ﬂ;VBg‘éV D(
EHKDYLRU IURP GLUHUHQW SHU MPWL'SPW%/R'V\P%MRVNG%Q/GV U\ DU
SUHSDUDWLRQ IRU JUDGXDWH VWX \WKHRWWH WRpERPRRPLHY WR JHI
SURIHVVLRQDO ¢HOGV RI SV\FK D Y

FYdeQP\H ®R4NYHHORYH 'V\ﬁmPFt'\#%HFW IR
UHHUV LQ HGXFDWLRQ EXVLQHVQ ODZ PVM*éhiFEEQLEPCS’H KW DQG
DOG QXPHURXV RWKHUV LWL“IRV(%E\WRU\QK I SAERRWRHY YRWHG
PDMRU FXUULFXOXP RXU VWXG RERRNY FMNWEFEHYRPYL BR ﬁ@HULFDQ(
WUDWRUV LQ UHODWHG SURJUDPY DFURV\? kﬁVﬁ’FE%JO%RJQ Cdﬁ:éﬁbl_D(%

&RJIQLWLYH 6FLHQFH -XVWLFH D%%O/L&PVMEB)EQW BRWHPRH SURSR
NeUroscience. PDULWLPH VWXGLHV ,Q WKH IDOO

7KH JRDO IRU RXU VWXGHQWYV WEOCG—B(%VXQN%;%%(%[@ I%,Z\iéﬁﬂz V%QLV\\/,E

$ELOLWY WR JHQHUDWH K\SRVWK K NH/\)/KHNRCQJLL\H-PJ\QORHWMFR%URJUDP E
RORJLFDOO\ VRXQG UHVHDUFERWQGEWI@LFI-R@@@FWIWQ-IQJD@HH O\WWLF
DQG LQWHUSUHW GDWD &DQGLGDWHYV IRU WKH FRQFHQWUDWLF

« &ULWLFDOO\ UHDG DQG LQWHPXVMWFRPISFOHWILH, D PUMYLPRPAWI VHYHQ
« 7KLQN FULWLFDOO\ DERXW SWFKREPHEDWYH WXKWRBEGCXEWRY! FRXUVH
DQG LGHDV IRXU LQWHUPHGLDWH FRUH FRXUVH
DQ HOHFWLYH DQG WKH VHQLRU VHPLC






'LQWHU 6WXG\ 2UHULQJV

$675 $Q ,Q.QLW\ RI :RUOGV PRODQHDW PRSNMIWH)RUHVW DV ZHOO D
Search for Life VWXG\ DW D FRQYHQLHQW RXWGRRU OF
Cross-listings: GEOS 16 FKRRVLQJ %DVLF FRQFHSWV RI DQLPD

GLJHORXV SHRSOH WKUR

VH E\ L
HVEULSWLRQ /HVV WKDQ D JHORDBWI R bgR (2RO RIS, ¢ DQG VC
DV ZH KDG IRU PLOOLRQV RI \HPHYyEHIRUH, rZK
ZHUH DQ\ RWKHU SODQHWYV DW IR

EH LQ WKH ¢UVW JHQHUDWLRQ Fﬁll WIEIQ
RI WKH SRLQWYV RI OLJKW GXVWi‘IQdORé

RUELWLQJ ZRUOGYVY VRPH RI ZKLE@HP\PA\&E\N%
H

WKLV FRXUVH ZH ZLOO H[SORUHVMQKE

: 4
R7Q FROWULEXWLROV WR WLy il oS AL SERVEBOL)
LQJ UHPRWHO\ RSHUDWHG WHOHVFR Sj‘\YWLLﬂD ﬁvaFp uW
GDWD RQ QHZ SODQHWV 7KLV F%Blé\g BPﬁp&é/VWﬁk} Fﬁ)é)

ZLOO GHDO ZLWK WKH VFLHQFH RI DOHW KXQWLQJ
LQJ GLYHUVLW\ RI SODQHWV N &k & TheSeencs of Slegpi(and the At of Fep;
VFLHQFH RI DVWURELRORJ\ DQ®CH{HN¥H HQGXULQJ TXHVWLRQ RI
3SDUH ZH DORQH"" WKURXJK ZRUMNW RULBMLIHRQF H6 Q AWS RGH POIGY DWLRQ LV
FXWWLQJ HGJH UHVHDUFK $PHULFDQ VRFLHW\ HVSHFLDOO\ DW UL

%,2/ T7HDFKLQJ UG *UDGH DERXWUYEUEOVKFRKBEROHV RIWHQ LQWHUI
EYES VOHHS $OWKRXJK LPSURYLQJ VOHHS T3

. WR GUDPDWLEDOO\ | QFUHDVH SK\VLFD

HVFULSWLRQ %LR(<(6 EULQJV WY O\ P& FUREGHw K o1 WL F

FODVVURRPV LQ :LOOLDPVWRZQ g LRU %Qag;\p 2 K\-VOHHS L

ERURXJK (OHPHQWDU\ VFKRROMW, W,V \gQGJW_XG\ &R XU
H

ZRUNVKRS (OHPHQWDU\ VFKRR F%)V%%?% 0US VFLHOF
o @k

LQ WKH FODVVURRP WKHQ VW \EL W

SLIPHQWDWLRQ GXULQJ RQH ZHKNH IOQERRY ’
DGDSW %LR(<(6 OHVVRQ SODQV Rv\eﬁg

T<oo<
<

IRU WKH VFKRROV ZH YLVLW ZRUN, ZLwk
WR LQWURGXFH FRQFHSWV LQ JKQ AW
WKH UG JUDGH VWXGHQWV LQ WKHF
HPHQWDU\ VWXGHQW OHDUQLQJ "1R

QHFHVVDU\ GXULQJ WKH ¢UVW IZIS'[E'LNN\//WB\E?;
\
RSPHQW DQG WKH JHQHWLFV RI B’VéS(\?\Lﬁ{‘E/(I;F'ikQI\g’R%& I?F\?(%\_'}_DZ\{_ q—ﬂ-[bVRUH S

SUDFWLFH WHDFKLQJ WKH UG JUb R BREFADEN O VFLHC
ZLWK KDQGV RQ H[SHULPHQWV XxMLRJIJ LD(§A}K QLT DYy YH D Z
VXEVHTXHQW WKUHH ZHHNV VW W(ELGZLHQJQ,RS&MS%Q%%VUVFBQMRD@&F,

WKH VFKRROV DQG UHYLHZ DVVI—|_|VQVNF|’[5|\Q¥VR9QV\(/Q)HHS HDFK QLJKW )L
BIOL 13 Introduction to Animal Tracking FROOHJH DQG FRPPXQLW\ ZH-ZLOO GH

'HVFULSWLRQ 7KLV FRXUVH LV O® Wb RUREG XHWIRRXY MRV WKR WG PIFQRW K
DUW DQG VFLHQFH RI DQLPDO- WUDHMNE PR D EFEHWKRRGCYVRI IRRSHRELQJ VI
ORJLFDO LQYHQWRU\ 3DUWLFLSBYMRKUARM Z¢& A A sHG QG WU VNIL BORO L
DV QDWXUDOLVWYV WKHLU DZDU®XHPR R IRW KR RFDW XIHFRX R uldF OX&d Q
GLVFRYHU WKDW HYHQ WKH JuHH®RFIOW HVoB RGP § RYMEBHI H LUK HD V)
DEXQGDQW ZLWK ZLOGOLIH 6WXBRWWV PREoDkBWE V.LYWOG RMHAIL QH LQIR

Py
&
=



VFLHQFH 7DNHQ WRJHWKHU VWREBQWHFKQ LWFIIOV SFHRRSIVHH ZD Q X V&
RXJKO\ OHDUQ DERXW WKH VFLHMHQWWVRI ADOHMSK P\Q & DIV LKHD O L& \ W K
ZRUN VOHHS EDODQFH DQG WKHPRPKDOHDWEKIUW NQRE®&H GU H. @ GW K W
WKH ORFDO DQG EURDGHU FRPP X® MXL V7 KIOW ¥ R XZUHV BLDLAD O RPRMNH W
DSSUR[LPDWHO\ KRXUV HDFKURWPHMKMQG GQMDXERRRWYH FDQ R
VLGH UHDGLQJV (YDOXDWLRQ 2L BHD\WDEBEHR @ QGVWRUIWE DL F
VHDUFK SDSHU DQG ¢QDO SURMHBWLRR H 8 XZFDONDH OR\MD K/ IQUW RD & R M W
VOHHS 7KLV FRXUVH LV SDUW L DECDOAH X@RG\W & DEAHDWIR) I Q YWH | URRP® DK K ¢
1IDWLRQDO 6FLHQFH )RXQGDWLRRQG WKHLU XVH LQ EXVLQHVV 7KL
CHEM 13 Ultimate Wellness: Concepts For a Happy WKDW JLYHV \RX WLPH WR OHDUQ
Healthy Life PRGHOV XVH 264/° WR H[WUDFW GI
DERXW KRZ FRPSDQLHY DUH XVLQJ
'"HVFULSWLRQ 7KLV FRXUVH SU\ﬁKl:@"bVo@%FBJWLﬁWP W\ WRB G 7
GUDVWLFDOO\ LPSURYH \RXU OLIH ELVQRWYRGXELQ & & é—?%\%&g G
WKDW FDQ VWDUW PDNLQJ D GLuRUHQRER LQ WKH ZDV\RX ITHHO WR
GD\ :H ZLOO DSSURDFK QXWULWLRO OLTHVW\OH DQG KDSSLQHVV
IURP D KROLVWLF SHUVSHFWLY &S@ i @fileswyv zLOO OHDUQ KRZ WR
WXQH RXW PL[HG PHGLD PHVVDJHYDULG WRRN ZILIW WD VG WO AV E|
XOWLPDWH KHDOWK DQG ZHOOQHQWLIRSSRWLEBOXZRUOG HVFDSLC
. $\XUYHGD VSUHDGLQJ WR RWKHU GHYLFHV DC
KXPDQ ERG\ (OHFWURQLF WH[WLO
° &OHDQVLQJ WKH QH[W VWHSV WRZDUG PDNLQJ
* B3UHYHQWDWLYH PHGLFLQH WKLV FRXUVH DLPV WR LQWURGXFF}
+ <RJD DQG PHGLWDWLRQ GHYHORSLQJ WKHLU RZQ ZHDUWDEO
W, FRPSOHWLQJ D VHULHV RI LQV
* JRRG LQWROHUDQFH DZDUHQW\}I;\}JJDLQ SUDFWLFH LQ QHFHVVDU

* +HDOWK\ HDWLQJ DQG PHDO SRNRQU-®REI GHVLIQ WKHLU RZQ H7H]|

'HFRQVWUXFWLQJ FUDYLQJV b8 8ORPHOWIPQ § WWKXFD ZLIWK /LO\SD
diction DQG RWKHU IRXQG HOHFWURQLF F

FRSH RI WKH SURMHFW ZLOO GHSHI
. +HDOWK\ VNLQ FDUH ZLWK RLé[yT;NJURXQG EXW EDO LOFOXGH b
* JLQGLQJ \RXU KDSSLQHVYV VKLUW ZLWK OLJKW XS WXUQ VLJQ
(YDOXDWLRQ ZLOO EH EDVHG RQEPRMFWHWKRY BIL B S0 DI Y PHIQHV FX U
FODVV SDUWLFLSDWLRQ UHAHFWRYEB V@XiH GDSHP RQU WEKDW SODQ
FUHDWLYH SURMHFW DQG ¢QDORQHWR @WDWHR & UVEDRMGE IF VR \RXWAU
D OHYHO RI SHUVRQDO JURZWKZLWWHUOVEDGLEHUGXSE QR U QBKMN R
FRXUVH SOHDVH HPDLO 1LFROH EDR/D WG AROBI #JA R VZ HHNZW OFOH) BN U L R
FRP ZLWK D EULHI VWDWHPHQW GXWHULBURJI VURRE LLQMWHS HWWHLQF W |
FRXUVH DQG ZKDW \RX KRSH WRRDBKIGKLRFRAH |@ UNWK HYHHXW S
RI RYHU VXEVFULSWLRQ WKHVHHUDEWHPHRMSX WHLUO FUWHRA VB 6 PL® W
VHOHFWLRQ SURFHVV :H ZLOO PHRPM WIZ MAKH DL G HRW\ QFFW DWKLBIVHR | €
KRXU VHVVLRQV DV D JURXS 7KHIGBHK IZQR & KELHF K/ WNKRY DG ERRMYDQ\
DQG D '9" UHTXLUHG IRU WKLV FOOIVWIRLRPWVH ZLOO LQFOXGH

WZR LQGLYLGXDO VHVVLRQV $Qck§ LW sRiMKEIRS WikaDolNdN MfdisHQ[W D
DQ DGGLWLRQDO VHVVLRQ GHV Lgdghkfic WdidsS BLHdh Qﬁgﬁui, dak FRX U\

2q6 bvvivw win vwxcugw Lo BSoalt oIS SER SHY SYRrsqd
CSCI 10 Databases & Data Visualization WR FRQVWUXFW D PDWKHPDWLFDO

'"HVFULSWLRQ 'DWD KDV EHFRPHJBAWDURLEX\WKDLRREZE Q®RIZVV :H ZL
FDOO LW "%LJ 'DWD" :KDW GRHVHRAXW O BWBOQODORZXGBROEH BUHRP KXQGU
YHORS D GDWDEDVH" +RZ GR ZH RYWHQWWG DWW DIWWR ZH FHDWQHXQWH G L L
LW WR PDNH YDOXDEOH GHFLVLREWWHYRZ G E ZHQS UHYORWHLGN DWR Q |

DV D FORDNLQJ GHYLFH ,W DOVR I



WKH VXUIDFH RI VRPH YLUXVHV GEQOS 25The/ RhanyiRd) PaDdAtaie anR IMadical
D[LHV B6WXGHQWYV ZLOO OHD U QGKRZPY & theXiésiSsipfi:Wiintal Stady &t WiE U D S
WKHP LQ FRSSHU DVVHPEOH D Q@sWRQGHU WKUHH GLPHQVLRQDO

IRUPV ,QVWUXFWLRQDO VHVVLRQV RA MEHRBY H 1R WQ)RWHDZQ_Q)@%IM ED

KDQGOLQJ Rl PDWHULDOV DUH LRFOXGRG & 5@ﬁJ@W5HLy,y RYois PDUL

WKH VHFRQG SDUW RI WKH FRXUV@E N\WW@HQ&VF\V% 9 Eﬁk@, THRPHW IR F
K

ULF ¢JXUHV RI WKHLU FKRLFH TURRHV YPRYR A Y LR ARYN R P QAPMY oLV
WLOHV XQSDLQWHG WKH KLVWRU\ Rl KXPDQ VHWWOHPHQW
CSCI 14 Creating a Roguelike Game PXVLFDO UHFRUG RI WKH HQYLURQPHOQ\
'HVFULSWLRQ %HIRUH :RUOG RlF!ﬁﬁH:QJ'T!)(P\R/H\EIJiPFEUIQ B Wk FRPPXQLWI
EHIRUH WKH /HIJHQG RI =HOGD- DOGYWRRAW L Qv WHLBM/EHD RUWDRQ
PHQW 6\WWHP EHIRUH IDQF\ JU QVVrSHQ *# QKQMYUHQMRILQJ
PLFH WKHUH ZHUH WH[W WHUPEC% Eb\béH\)@r@H Y Wﬂﬂﬂ RV JLQDO
&UHDWHG DURXQG E\ OLFK D HY \H V—l\@\ﬁ!ﬁ bl Q4 H H[SHULHQFF

*OHQQ :LFKPDQ DW 8 & 6DQWD &UJ)%/ w4 R, Zh \'—@W xPpPO SUHVHQW
YLGHR JDPH 3ZDVWHG PRUH &38 MQHSW'?(% VB {\g R@V IRU LPSUR
KLVWRU\ ~ >'HQQLV 5LWFKLH@ DS'GK\P@}XV ﬁ W BﬁQJLH lUH-|V WKDW
NQRZQ DV MURJXHOLNHVY S5RIXNOPNAVYFP WK Rl P HXOWL
DUH FUHDWHG DQG SOD\HG WR W¥thN ¢ \W \%éG M\@'\GR!E\NM |9|9|-H &ROO
GHVLJQ FRQFHSWV DQG SULQFLEPPRWIKOWYENYXH sLRPYHRYYIVHIWER
FDQ EH IRXQG LQ PRGHUQ JDPHV RXWEE@W HPk UWIK@UHR X B WKW XV DLP
FRXUVH ZHJOO VWXG\ DQG SOD([S\OPRK WMRIK HIRIONH R | GDWQFXWRD SH FKD
ZKDW GRHV DQG GRHVQIW ZRUNVXY®VRKQIDEQ® IZRURILQKHPBQOLURQPHQ
WHDPV WR GHVLJQ SODQ DQG FRGHWRXY RRDG \&KHIHFRQRMKHLQIUDV)
JDPH ZLOO UHTXLUH D ORW RI WILSISLZELWLQ IJHORGH KBEXW ZHIQ EXLOW

DOVR EULQJ LQ JDPH GHVLJQ 'V%EMVFZLWWK"H/'P%@/LKBBUJHI&S.J'UJWSK\ RI WK
HQFH SURMHFW PDQDJHPHQW- G HQ\G R QPWHRIER ¥ J Rk RROPIDE RI O

RUDWLRQ DQG YDULRXV WRSLFYEHQ G BRBGPYVYRYDWK G WﬁRé%'ﬁHZKR
SURJUDPPLQJ $, SURFHGXUDOKRRQWHQW  FRPSOH[ GDW

VWUXFWXUHY SHUVLVWHQFH KHq'Hllk WHPY HWEF

Taste of Austria
GEOS 12 Geology of the National Parks
'"HVFULSWLRQ 7KLV FRXUVH LQWURGXF

Cross-listings: ENVI 12 RI WKH $XVWULDQ FXOWXUH DURXQG W
'"HVFULSWLRQ $ YLFDULRXV WU LW XWK URX IKRD WRGED H VWWRIGHIMWIR GLO O (
DO SDUNV LQ WKH 86 DQG &D Q-D G/ QMR DIELSRUHAWF DEWR MW K HIDHR 6B QW FRQ
FDO EDVLV RI WKHLU VSHFWDFX®B UHGRHYH LU RPUSDOWMVW R DEHY LDFKK ® V P
HG ZLOO EH VHOHFWHG WR SRUWDROBW L:GH URIDIHVRD UWRGWILFDWDY .|
SURFHVVHV YROFDQLVP GHVHU\ Q&\GNVHR DWW DRUHSRNWREOW RRXD =ZHLJ
WDLQ EXLOGLQJ JODFLDWLRQ HWKGH7RHDUGKXSJIZKA® MHRH & DRGRAHWW K H
PRUQLQJV IRU WKH ¢UVW WZR ZFRMHG IEU -RKIKQQ 6OV YDWEGFDVH
FODVVHV VXSSOHPHQWHG E\-WEXVWQYWBINS PHWO WIRIX RO WRBLRHW\ HY
JUDSKLF DQG JHRORJLF PDSV D®GHEQMXVR R IKRZDWR SWHED RH-:LHQHU VI
URFN VDPSOHV 5HDGLQJ ZLOO EKHUWR WNSID SWKHERBKQGFWRIXW FDNH Rul
3$5.6 $1' 3/$7(6 DQG IURP VKRUWQSXEHGDWRR QUEO DV FUHDWLQJ 37K
WKH 8 6 *HRORJLFDO 6XUYH\ DQX0 DDWXDDQHUMAKROUDMQRRWHUHG LQ
WLRQV OLQNHG WR WKH SDUNV UIKGWWH FIRQIGF KX UWHR Z IVDIOH ER-F-R B RVGG X F WA
ZLOO LQYROYH LQGHSHQGHQW VWWER\VIR®E PHIBIMOL® JVKZ VWK DWKEH DUH
LQVWUXFWRU WR SUHSDUH DQ RI$B ¥ WWLSIRQ & XIDERXWH V6§ IR I DJV\RIDARRR U R k
D SDUN RU PRQXPHQW RI WKH VWXGHQWLFRRIFKLIK VFKRRO YLVLWLC



EH DYDLODEOH IRU SDUW RI WKWKROD DY GRDSISQG LY G O RROQYHH R/@
RQH *HUPDQ VSHDNLQJ WXWRULSUREMWHWPVHDKY FRXUWHQYN RLQWHQ!
VLFLDQ \RXQJ SLDQLVW 3KLOLS® REG KHFRKXHNH DL IGIRHRRIPMR U V

SLDQR FRQFHUW DW &KDSLQ +D§-|Q‘Tl%9£al?\’/%ba@zé“5’n\ VWXGHQWV DQG
WKHLU IULHQGYV WR KHDU $XVWULD 3_ ZRUNV_E\ OR]DUW 6FKXEHUW

DQG %HHWKRYHQ DW :LOOLDPV &Fh é’ﬁ?‘lW'OFF_QHH i"!ﬁ i B W
ZLOO DOVR KDYH D JXHVW OHFwk UHW %ivlv@m_ ltJ%{C%\\T
H

*HUZLQ 6FKDON 3K ' ZKR LV RQ HROERGGHFW DF
VELHQWLVWYV LQ EUDLQ PDSSLQJVR?(WFL'T‘-M 'B E\EH QVKE'P Y L\H\W
|_

ZH ZLOO DOVR SXUVXH W\SLFDQ& QW g W\ v'§ \WL
FZRK LF\D\QN UP R VR

p
VXFK DV GRZQKLOO RU FURVYV g
WK U VFLHQWL¢F NQRZOH JH DQG

VNDWLQJ _ _ ,Q WKLV FRXUVH ZH ZLOO VWX G\ v
'"HVFULSWLRQ 6LQFH WKHLU LOQRQBEXPWLRQHVQRI JUDGRLF GHVL,
EULFNV KDYH FKDOOHQJHG D QG SVQRKRORD L QB GGP VAMDLRIQMV L, BVWGDQL
FRXUVH ZHY0O H[SORUH VRPH RRHMKH DFERROQW F WIRRQ\W BH W HN QR U
[(*2 EULFNV PDWKHPDWLFV DQGZEREXWRR PEGWWURQHPEOWRNMNHWLQJ\
WLHV ZLOO UDQJH IURP WU\LQJ WRGER DR/Q* 2V RG H B IF&KID@IO BQVHIQHC
WR WHDFKLQJ DQ $GYHQWXUHY EQ DM WELMFX ¥ QDR VD W WIXGHICDPY 2
VWRZQ (OHPHQWDU\ WR EXLOGLGDLIDEGD®IH Y KRSHOX PIDW LRRYGM H[H |
WKH JDS RQ WKH QG ARRU RI 3DWHRWXMS\ SLRRMBI/FVEDBWXGHQWYV ZLOO
MATH 13 Seldom Told Stories of Women and Mi SURFHVV DQG SUHVHQW WKHLU ¢QI
norities in Science 7KHUH DUH QR SUHUHTXLVLWHYV IR

EDFNJURX GV D%G SURJUDPPLQJ H

'"HVFULSWLRQ 7KLV FRXUVH ZLGQ %RGEHd: BHYHE RN %lpsgk@

DERXW WKH DFKLHYHPHQWYV RI PE‘QVWI@[@I#QLRI—V%?—NI—FHV ZKR
KDYH PDGH VLIJQL¢{¢FDQW FRQWULEXWLR?(N? WR VFL FH DQG WKH

VFLHQWL¢F FRPPXQLW\ :H zLO8TAS L3 oW t’EtRWk‘\N'ﬂP@tWW%ULFDo
DQG PRGHUQ FKDOOHQJHV IDFHGHEFUZRSPWOQRMQ G WRWHUWILFDO DQD
resented minorities in the sciences. XVHIXO LW FDQ GR D ORW RI GDPELO
MATH 15 Pilates: Physiology and Wellness ZKHHO DQG PRVW SHRSOH GRQfW
o LW ZRUNV EXW VWLOO JR DORQJ IF
Cross-listings: SPEC 15 DERXW UHVSRQVLEOH GULYLQJ KR
'"HVFULSWLRQ 'XULQJ WKH ¢(UVWKDOUWRW WISH DVZ B Q WH.E WRK) FaIw D
WXU\ -RVHSK 3LODWHYV GHYHORBSH®G X N80 HMHY HR HJ M H BIY\HHGV LIOHF R
FDOOHG &RQWURORJ\ GHVLJQHG. W8 JVWitQH P&HOHQ FIRAIH GFDW B DHMG
DQG LPSURYH RYHUDOO KHDOWKRURZRMQRE @ PVLSHDMOD/  WHKDIW HF |
H[HUFLVHV DUH PHDQW WR L QF UMD Kt DAH AHETL®0 VO\H YW MR WK F RISE,
GXUDQFH DQG VSLQDO KHDOWKWHU®KH W H & XNWIHW ZVAWALFO/O L ) WAKIGH
WKH SK\WLRORJ\ DQG RULJLQV gﬂATvM&egsL%QeWéh\éssHélé?hjoﬁéevHv DV

ZHOO DV KRZ 3LODWHYV FDQ EH LSFRUSRU RYHUDOC(
ZHOOQHVYV SODQ VFULSWLRQ 7KLV FRXUVH Z1 0O

. . WURGXFWLRQ WR FKHVV VSHHG FlI
MATH 18 Introduction to Python Programming DQWV RI FODVVLFDO FKHVV :HYO(
'"HVFULSWLRQ 3\WKRQ KDV UHFHQW®\ BBBERPH VG RI MKDBIVVLFD
PRVW SURPLQHQW SURJUDPPLQPDONDHM XDQIEVH FGUDIFGHN LRHIWH FR (
KLIJK GHJUHH RI HVFLHQF\ LW -LWKWRPDIKLOD IREBBAVMGIBRHWHDB ZLO
DELOLW\ DQG H[WHQVLELOLWY 7HKHWHI RAORFNWK8QRPEWQ GBH DHBEWO D\
LO\ XVHG WR VROYH D ZLGH DUWKHNN SFUFRREFNNPN U FARREXWHW D Q \
VFLHQFH PDWKHPDWLFV EXVLQ}Y® VBRE E PRMHRW KHUG ¢DIOH ¥ U LW
,Q WKLV FRXUVH ZH ZLOO EH LQMKUR/AG/X¥DBIGLYW G WWK AH\@ROW B[ SO RBU H

_'n'T\



WR WKH KLJK SDFHG VRFLDO [PRYS 20 [0op ¢ Fobpai\ Loop@ LQPW X UH R
UHFUHDWLRQDO FKHVV 6WXGHQW¥% flifd OMuBBH QVHO\ HQMR\ OHDUQ
LQJ DQG SOD\LQJ WKHVH YDULD(?_|WV DQG ZLOO EH VXUSULVHG DW

KRZ PXFK IXQ FKHVV FDQ EH \IL—FRLkLUS\)%LE o d Ko FOPHPYWH-V DERXW |

LQ D VHULHV RI LQIRUPDO WRXU? P gy pie R PX\MkF'—P Y/ WDNH Lw
X W GRQTW KDYH WR EH D FRPSXW

NSCI10TheNeurosmenceofLearnmg ‘H ZLOO SOD\ ZLWK WKH VXEMHEFEWLYH
'"HVFULSWLRQ $Q LQWHUDFWLY HR ID\OREX @ 8 COODE REOW LRN 6 RSOIMUBDYH V
WLRQ RI ZKDW QHXURVFLHQFH DWOWRHOIOUFERDUHYHDWKDBE RKXW KRR UG \R)
WKH EUDLQ OHDUQV DQG ZKDW UBRRW R YR/XFDIF B H GL QUAHHQREXGGWR W KD\
IDFLOLWDWH VXFFHVVIXO OHD-UEIDJFN DLJG WWKIHWQ M X B R SWOFDR/RV LR & HUYHHFOR L
RSPHQW Rl KLJKHVW EUDLQ SRWH®WLHDRRUGQQOHBPRXQNUW ERBNFIVQG O
LQFOXGH WKH QHXURVFLHQFH RUHSWM®WQ WLHR@W MHPROWLRX UXDRAHAN DU H
VWDQGLQJ PHPRU\ DQG H[HFXWHY RQIXQFHW RQ W KHWXRERID WYWR D ULF
ZLOO HQJDJH LQ FROODERUDWLYH BHOEDUBIO BWHR MHAV YR WXK® W 1 ZV. R XQ
GHYHORS WKHLU XVH RI WKH PHRERAWHBHODKBGROVIVRSODHNYOKD WBIUSUHLY VLQJ
PDU\ QHXURVFLHQFH UHVHDUFKDV RGN HNMVWIRUID § D/GBIDGFIHVN LOQIGOOLDPV
GHYHORS WKHLU RZQ LGHDV DEWRWKRRWWHKH WBEDY IUHYHBDRIGYV RQ
FRXOG FRUUHODWH ZLWK WHDFKUIHDWAU DWWWIHHY WRGSURBRWHKMNMXEB ZD
FHVVIXO OHDUQLQJ DQG XQGH URIWRX®LO D QB W WFOUMLIRDV IURP

HDUO\ FKLOGKRRG WKURXJK D@g(@\@&@ﬁ@Soﬁlaﬁérlber\f@m%@e\Ab ket V

LQFOXGH WKH XVH RI SURMHFW, OHDUQLQJ GHYHOR PHQW

RI OHDUQHUVY QHXUDO QHWZR U] H HEXWLYH IXQFWLR V DO
RSSRUWXQLWLHV WR WUDQVIHUH? FHlH B8y Wk %)LL
WLRQV VR OHDUQHUV FRQVWUXI’—W{/ PEERYND @/MK R AR W B R'

_U
’_Tl'l

WKDW FDQ EH DGDSWHG DV IDF V YR g UbB W\ R i HWW

L HOWuUH
ZRUOG FKDQJHV DQG DSSOLHG 9 @vﬂ% HLR%UQ‘{ '6%'&"‘()—5 Y5 5

DQG FUHDWLYH LQQRYDWLRQ JRDO VHW SHUVHYI
, L]DWLRQ OHDUQLQJ PLQGVHW FRQ¢ GH
PHYS 13 Electronics

PSYC 12 Alcohol 101: Examining and Naqu;ltwlqu the
'HVFULSWLRQ (OHFWURQLF FEUFHN gvl%nRr%@cénQVWU PHQW

GLVSHQVDEOH SDUWV RI PRGHUG ODERUDWRU\ ZRUN WK\UV\I/?XJK W
WKH VFLHQFHV 7KLV FRXUVH zLoO'YH WQHgéb Q—W |%’E Q

R W Y YHW vP

FLUFXLWY LQFOXGLQY WUDOQVLVAY o%wxmﬁ% > <H
WWPRV%%%@%
RV KE KR FEPS

QR D PLFURFRQWUROOHU &ODWWZL I(R)_'D
ZHHN IRU D PL[WXUH RI oDE DQ&'ol § YH
RSSRUWXQLW\ IRU KDQGV RQ HJ "Mmoé%/'i%?ggf\ﬂw L %WELSXFb%LVFX
DQG WHVW D YDULHW\ RI FLUFXLWW WEY Y x VRO W HPW 4|H|9|_QW
RI HOHFWURQLF GHYLFHV poc ahhvi9y BE E%%lPQ/LBﬁ/ W FW
DSW WR HOFRXQWHU F oDV VHY WRBW PHUW W2 ErH 2MHN oy
_ VEFLHQWL¢(F IDFWV DERXW DORRKRO LQ
PHYS 14 Light and Holography WDEROL]JHG LQ WKH ERG\ GLUHUHQWO\ |
'HVFULSWLRQ 7KLV FRXUVH ZL KR ZH \WR LQHF RKPL TH B QMEQ GHWBSIR Q G W R
HOFH RI KRORJUDSK\ ,W ZLOO ISRWURGKXGH PRGHUQLROWMILFNONEH HYRF
D OHYHO DSSURSULDWH IRU D QRIQUYEHHQYF N PDMRY SRIRYQQH JW KM L Q JH
QHFHVVDU\ WKHRUHWLFDO EDFNIWRKOWGLER@WHEW ZUB® BE 0B W LWERDQ H
VLRQ 'HPRQVWUDWLRQV ZLOO EWHSXBEHQWBE D) ® ©&/ MEHDRM 2W R VL
PDNH VHYHUDO NLQGV RI KRORJUD PAHDQD® KIHV @D EO WK R Q NAR &/@®HDIH FDP ¢
JUDQW IURP WKH 1DWLRQDO 6F LI@FRIKFRX Q8 DWRIG ZHGKBEDO HPHUJHQ
ZHOO HTXLSSHG KRORJUDSK\ GDWMNWIRWA FAYLBYDW R D/EDMH MDUH BWKHQ FKRR
dent use. WLVWLFDO GDWD IURP FROOHJHV KHUH

C
S

VRI

90,



UHYLHZHG LQFOXGLQJ VXUYH-\ BHNCABDEBhuItd:RAR INVddlttiénRAJTHadjt@nalv L
WXWH DQG WKH +DUYDUG 6FKRR@ItiYI SXEOLF +HDOWK $OFRKRO

VWXG\ 'HVFULSWLRQ 7KLV VWXGLR FRXU
PSYC 14 JA SelCom: A Case Study in Selection Rro WKURXJK YDULRXVY SLHFLQJ DSSOL
cesses WHFKQLTXHV ZLWK VRPH QRQ WUL

OHFWLRQ SURFHVVHV :KDW GRIPWHOR LR WiKH VRBREWVRBGSBRD
FHVV ORRN OLNH" +RZ GR RXU L TW ER BRYUYRF D RV L DIotyR W
VHOHFWLRQ" 7KHVH DUH MXxVWw O MTHZORT W KFLY BV RPR Whk DA &
ZLOO VHHN WR XQGHUVWDQG WKUBXFk IxRIXVR v +@oMRH UYAK Hy R B DMH
'DYLV &HQWHU 3V\FKRORJ\ 'HsDYWB K&WWRE S IR VIL WKH FI

'HVFULSWLRQ 7KLV FRXUVH z-LdJcﬁH%&S’ﬁ@M\(N?(lHO DEWix B R G/l RAlgW H

) lH¥YG
WKH &DUHHU &HQWHU 7KH PDMRWURCRWIWRQADK L pXEPHY ERDEKER!
LFDWHG WRZDUGV DSSO\LQJ WKHYBALEHY DLW HOHERYBHIWKH QH|
FODVV RI -XQLRU $GYLVRUV DQ XQGHUWDNLQJ WKDW ZLOO DOORZ
VWXGHQWYV WR H[DPLQH VHOHFWLRQ SURFHVVHV LQ JHQHUDO

$VVLVWDQW SURIHVVRU $OLFH %YUDGOH\ SUHSDUHV WR GHOLYHU K
KRXVH LQ WKH :HJH $XGLWRULXP



The Science Center

7KH 6FLHQFH &HQWHU OLQNV WIKOHNVQHD @ RXRWK G KLNQIFH POXLWA G RXW L
LQJ ZLWK WKH 7KRPSVRQ %LRORUQ FEOKHGALQIWLR | DUWRD OKNYERK® W\ FROORT
IDERUDWRULHYV ©6FKRZ /LEUDU\ ®GXWL QXK BRWK WH\HNFXPRHYB DQG DFDGFE
IDERUDWRU\ ZLQJ &ODUN +DOOWHRPQOGHVRH\D WKHNO®ORLWHRQLHRFH FDOHQ
&HQWHU FRPSOH[ 6HUYLQJ DV WWOWKRHRIRUMKLDVVUHRARMW\ REL6FLHQFH D
RORJ\ FKHPLVWU\ FRPSXWHU -V RHRNFXU B W RASRGFHNG —RHIDWWKHVHPHVWH
PDWLFV DQG VWDWLVWLFV SK\VEKVSWRG SV\FKRORJ\ WKLV IDFLO

LWA IRVWHUV LQWHUGLVFLSOLQBRKRYRKWHYRY MIERHBMR B I TR EHWNOoG
RI' DOO 6FLHQFH GLVFLSOLQHV WKLV VIFQ WH PR FFW bRvH b VR MHUAOH-MP W K &
WKURXJK WKH VKDULQJ RI FRUH UHVHRYRKHKEBLUFRHW PR 6 Ydhboo\ |
YLEHV WKURXJK LQWHUGHSDUWRH@WDQ sHRIUDPDYo DI3DLWRVD&ROOH
JUHDW H[WHQW E\ WKH SUR[LPIpWY RHURFXOW FEWKYRRPAHRQDQWY WR
LQWHUHVWYV UHJDUGOHVV RI WEKH.Y L ed! $RY WAHQ SMOUF KDAH RWHRR L sp

6HYHUDO 6FLHQFH &HQWHU D F Wit WHiH ¥ URWRPRWH WKLV IXUWKHU
E\ VSHFL,FDOO\ HQFRXUDJLQJ GLVFRXUVH DPRQJ VFLHQWLVWYV

2017-18 Science Lunch Colloquia

7LNX ODMXPGHU 3K\VLFV ‘HOFRPH DQG ,QWURGXFWLRQV
.DWH -HQVHQ 3K\VLFV 6RIW VWLFN\ VWXu

6DID =DNL 7RP 6PLWK SUHVLGHQWLDO VHDUFK

'DYLG /RHKOLQ %LRORJ\ +RZ HYROXWLRQ VKDSHV JHQHYV

&KDQJLQJ <RXU ,PSOLFLW OLQG ([SORULQJ VYV
UHYLVLQJ LPSOLFLW (UVW LPSUHVVLRQV

'DQLHO %DURZ\ &RPSXWHU 6FLHQFH SURJUDPPLQJ ZLWK WKH :LV

0
+HQU\ :DONHU &RPSXWHq%%é_/%Plg\/g-,fOBDHv(i/[szRRRJF\) ZLWK &ROODERUDWLRQ

+RZ FHOOV VHQVH PHFKDQLFDO FXHV UHJXOD
F\WWRVNHOHWRQ E\ OLSLG UHJXODWHG HQ]\PH

-HUHP\ &RQH 3V\FKRORJ\

3HL :HQ &KHQ %LRORJ\

5KRQ ODQLJDXOW %U\DQW BWXGHQW :RUNORDG DQG &UHGL!
.DWLH +DUW &KHPLVWU\ 7%
,ULV +RZOH\ &RPSXWHU 6FLHQFH 'DWD GULYHQ )HHGEDFN IRU /
&KDG 7TRSD] ODWKHPDWLFVY DQG 6WDWLVWLFV OLQLPDO PRGHOV RI C
'DQ ODVHU 3K\VLFV JRRNLQJ IRU 1DVW\ 7KLQJV ZLWK /DV]I
&KLS /RYHWW &KHPLVWU\ 7%

NLQJ HuUHFWV RI WKH &OHDQ $LU $FW SR
LQV OHPRULDO )RUHVW

-RVp &RQVWDQWLQH *HRVFLHQFHYV &OLPDWH &KDQJH DQG WKH
$QWKRQ\ &DUUDVTXLOOR &KHPLVWU\ JRUPDWLRQ DQG IDWH RI D
/IDXULH 7XSSHU ODWKHPDWLFV DQG 6WDWLVWLFEV 7LPH VSDFH DQG |
/IDXUD 6PDODU] 3V\FKRORJ\ 7KH 3V\FKRORJ\ Rl (\HZLWQHVV 0

'‘DYLG '"HWKLHU *HRVFLHQ%E\Z



Summer Science Research

7KH VXPPHU LV D UHOD[HG \HW GRMXO\RHG AKILFEK M KLYHNDIU FXQ G H C
ZLWKRXW WKH FRPSHWLWLRQ RARDIWRRULQH ZRURQM R I LVYMH VUK SW\\
FROODERUDWLYH HuRUWV EHWZIQHDG GWW GRIQ WAR WVEG LID MXCWM U, §
DGGLWLRQ WR WKH DFWXDO UHGRPRG R UV SZHWLHH GPH K WK D GW HKGQ F |
&HQWHU VSRQVRUV D ZHHNO\ 7XBIVIBOY ORGF K HR QI RWD PRIHQMHQ F H
PHPEHU RI WKH IDFXOW\ OHFWXVKX®P RQ BXWYH B QMK UHIVRUWWDPK AR
D SRVWHU VHVVLRQ DW WKH HQ® RW WIKGH V:X POH D R2\K HBWHX\GXHRPMW | U |
UHVHDUFK VWXGHQWY SUHVHQWMXKHLRQ VY HHUHWWS RQVRUHG E\ DQ

6XPPHU 5HVHDUFK JHOORZVKLSVWRMWKHI BDEWULEH® QR VWRWLVWLEV (
GLYLGXDOV DW :LOOLDPV GXULQEXWE&RUMWARHUVKIPPHUODKYHDUFK
RI WKH VXPPHU UHVHDUFK VWXBHENW BQYH KIRXY MXKIH LAR K\ I H B
\HDU DUH EHJLQQLQJ ZRUN WKDMWQEDXGC LAHDE&R O G H\J H QI XFUG K R JXFALL
UHVHDUFK $ WKUHH \HDU JUDQWRBRF WK 6K-HIHWDRX YDLWE @ WO/GI U |
IRXQGDWLRQ DZDUGHG IHOORZVKQSWIWRXWEZRQY H QGVILQG LWR.SKMD O
PRUHV DQG MXQLRUV ZKR ZHUH BOQWD JHBGLWKH BWIGQIQMYWZ KR UHF
VHDUFK IRU WKH ¢UVW WLPH 7KWR DORPRUWRN WRKEORWKLIRW \WRH J
RI D WKUHH \HDU JUDQW IURP-WKH &0DUH %RRWKH /XFH )RXQ

Summer Science Research Colloquia 2018

I1RUPDQ %HOO 6FLHQFH &HQWHU /IDE 6DIHW\

-D\ 3DVDFKRu $VWURQRP\ 7KH JORU\ RI 6RODU (FOLSVHV
7LNX ODMXPGHU 3K\VLFV &ORFNV 1DYLJDWLRQ DQG &ROG $W
+HDWKHU :LOOLDPV %LRORJ\ 6RFLDO &RQWH[W DQG 6\QWDFWI
&HVDU 6LOYD ODWKHPDWLFV &KDRV LQ .QHDGLQJ 'RXJK
.DWH -HQVHQ 3K\VLFV :KDW ODNHV 7KLQJV :HW DQG 6WLFN

7LP 3XVDFN :LOOLDPV O\WWLF $ &DXVH IRU &RQFHUQ /LRQ¢VK ,
'DQ %DURZ\ &RPSXWHU 6FLHQFH 6SUHDGVKHHW 7RROV IRU 'DWD
$OLFH %UDGOH\ *HRVFLHQFHYV 6HD ,FH 7KH $UFWLF 2FHDQ DQ



665 6LIJQL,FDQW )XQGLQJ BRXUF

Contributors Number of Stipends Supported
$36 )HOORZVKLS

$UQROG %YHUQKDUG )RXQGDWLRQ 6XPPHU )HOORZV 3URJUDP
%URQIPDQ 6FLHQFH &HQWHU )XQG

&ODUH %RRWKH /XFH 6FKRODUVKLSV IRU :RPHQ LQ 6FLHQFH
&ODVV RI

&RPSXWHU 6FLHQFH "HSDUWPHQW

-RKQ /RXLVH )LQQHUW)\ )XQG IRU $SSOLHG ODWKHPDWLFDO 5HVHDUFK
/IRXLV 6XPPHU 6FLHQFH 5HVHDUFK YHOORZVKLS

IRZH 6XPPHU 6FLHQFH 5HVHDUFK YHOORZV

/IRZH &KHPLVWU\ )HOORZVKLSYV

ODUNJUDI -+ JHOORZVKLSV

0,7 1%$6%

16) 1,+ JUDQWYV WR LQGLYLGXDO IDFXOW\

60%//

6RPHUV % / 3K\WLFV QWHUQVKLSV

6SHUU\ )DPLO\

6XPPHU 6FLHQFH 3URJUDP $OXPQL

6\QQRWW )XQG

‘HIJH ODUNJUDI &KHPLVWU\ )HOORZVKLSV

KLWHKHDG 6FKRODUYV 3URJUDP %LRORJ\

:LOOLDPV %LFHQWHQQLDO 3V\FKRORJ\ 6FKRODUVKLS
:LOOLDPV 6FLHQFH &HQWHU )XQGLQJ

:LOPHUV )HOORZVKLS

Total 10-week Student Stipends 172



Summer Science Students and their Faculty Advisors 2018

Astronomy *DEULHOOH ODUWLQ 6WHYH
1LFROH )RUG $QQH -DVDNBRFMH &DOGZHOO &ODLUH
-RKQQ\ ,QRXH $QQH -DWVNRQ@D .HOOHU 'DPLDQ 7X
&KULVWLDQ /RFNZRRG -D\ 3DYDG KRWHVWN\ :KLWHKHD
&RQQRU ODUWL .DUHQ .ZQ®NWWHDNLD 7LVKHQD "KLWH
(ULQ OHDGRUYV -D\ 3DV DSAKKRUH\ =KR X KLWHKHDG
&LHOR 3HUH] -D\ 3DVDFKRuU
5RVV <X -D\ 3DVDF K Emvironmental Studies

ORUJDQ 'DXN ' "HWKLHU -
Biology
:LOO 'R\OH /RLV % D Q VCRemistry
(PLO\ %XUFK 5RQ %DVVEKULVWRSKHU $YLOD $QWKI
$MDU 'L[LW 5RQ %DVVAJUM-HO *DUFLD $QWKRQ\ «
'HO 5RVH +RRNHU 1HZEDOO 5R.Q REDNAND U+DGDZD\ $QWKRQ\
OHJDQ 3RZHOO 5RQ %DVRQP®UHZ +DOOZDUG 'ULHPHLU $QV
20LYLD %DUQKLOO ODWWDREBYWHULQO $QWKRQ\ &
(ULQ &RKQ ODWW &DUWKEUVLHOOH :ROIH IDWH &R
.HQHFKXNZX 2GHQLJER ODWW WBHOWHY =KX 1DWH &RRI
/IRXLVD *RVV 3HL :HQ &KHWDOKDP (DID &KULV *RK
%HQ ODURQ 3HL :HQ &KH@Q\IHU *DOYH] &KULV *RI
&KULVWLQH 7DQQD SHL (HRQL&KHQY LHQ +R &KULV *RK
AXHQWRQ +XUVW 'HUHN $Q@BBO ,EDUUD &KULV *RK
1HEL\RX OHWDIHULD '"HUHNEVWOL®® ,QQLYV &KULV *RK
.LPEHUO\ $QGUHDVVHQ -RDORGRZWHE® /HH &KULV *RK
3DWULFN =KXDQJ -RDQ (B\AMPGY¥LOOHU &KULV *RK
OLNKD\OD $UPVWURQJ 7LP /[HXEHVOHWLFFR &KULV *Rk
7KHD /DQFH 7LP /HEHV®WWLDQ 9DOODGDUHYV &KULV
(LO\ OL[VRQ 7LP /HEHVWRMHSK JORUHYV 6DUDK *R
+D¢GK +DVVDQ 'DYLG /RHWROIXRJI +D 6DUDK *RK
AXQJ 6KLQ .DQJ 'DYLG /RRKHILQOH .LUNODQG 6DUDK
*HRUJH <DFRXE 'DYLG /R'PN®RIOQ/HH 6DUDK *RK
JUDQFHVFD %DUUDGDOH I XODWLODIR M D 6DUDK *RK
6H 5LQ .LP /IXDQD ODURRDULG 2QXO 6DUDK *RK
6HKZKHDW 0DQQD 0D Q X H OU 6IR URKHQ .DWLH +DUW
3DXO 6KHLOV ,, 'DYLG 6PIUWMNK *XODPDOL .DWLH +L
&RUGHOLD &KDQ 6WHYH(BEZRbsDUULV .DWLH +DU
ODLD +DUH 6WHYH 6ZRDGWKLD 2NR\H .DWLH +DU
ORUJDQ +DUULYV 6WHYH BZ®DQGD 9LOODQXHYD .DWLF

6RQLD 1\DUNR 6WHYH 6/ZROEHQ 9RVWDO .DWLH +LC



ODULD +HUHGLD
.DWKHULQH
-RKQ 9HOH]
+RQJ :DQJ &KXL
(XJHQH &KR
-LOOLDQ -HQNLQ

'DYH 5LFK DINGVREH U J
'DYH 5L F KB RQHHQEHUJ

'‘DYH 5LFKIDEGVRO®SRRU

$QQH 6NLQKMHQU/LDQJ
D\ 7KRPDQDWH 2 &RQQRU

<L :DQJ
-XQ\DQ 'XDQ
-HDQQOWROEQWRI POWDNKRY
-HDQQLH -RUEBIHF BRWOOHWW
-HDQQLH $UYEKDRABFXWGNH
'DQ $M\DODRZNFKDHOVHQ
'DQ %DURZ*XQJ 9LHW &KX
'DQ %DURZIDMDQ +DPPRQGYV
6WHYH )U&BXQIGPLU .RWKDUL
,ULV +RZOHMAHQMDPLQ /RIVGRQ
, ULV +RZDKHYXQW]ODUD
,ULV +RDQHD 5RVH 5RVYV
,ULV +RZOMH\WLQJ 6KDR
%LOO -DQE@HHHYI[L :DQJ
%LOO -DQ¥XI@QWHU :LHPDQ
%LOO -D@Q@EOBAOHLQH )DUULV
7TRP OXUWDRJIKLG XQ
7TRP OXUWWDXQKHYV 'HDQ
7RP OXUBMMPXIHKKO 5RVRIVN\
THUHVD <X
-XOLH <XDQ
SKRHEH+RQ&HQ@LOOLFN

Computer Science
$ELIJDLO OLOOHU
*UDFH 0OXUUD\
&DVH\ 3HO]
.LHUVWHQ &DPSEHOO
(PPLH +LQH

$OH[ 7D\ORU
/IRXLVD 1\KXV
<RXQJ &KR

*UDFH 0OD]]DUHOOD
.HOYLQ 7HMHGD
7TRQJ\X =KRX
ODUNXV )HQJ
-LDVKHQ /X

ODWW 1HZPDQ
7D\ORU %HHEH
3KRHEH +XDQJ
1LFKRODV :HHG

Geosciences/Williams Mystic
IXFDV (VWUDGD
.DWKHULQH 3LSSHQJHU
(PPHWW % ODX

ORQLFD %RXVD

'DQLHO 'RQDKXH
OROO\ /RKVYV -RVH &RQVMVXBQWDQH
6XPPHU 6ROVWLFH 7KRPDV - R \0 H F& R G \OWEDXQMI ID@H
$QQD %ODFN OHD &RRNOL &\WU\QEDXP
ODWWKLHX &KLFR\H OHD &RRQAMDPLQ )RVWHU
ODGHOLQH 5DZVRQ OHD &RRNLDP *RUGLQ
'D\DQD ODQULTXH OHD &RRRXQJVRR %DHN
$YD 3DOPR
&KHQ <L +XQJ
(ULNND 20VRQ
Mathematics and Statistics

“RVH &R QD/AMIVQNM RQ H

/ILVD *LOE(HWUWW 5RVHQWKDO
Bud Wobus
Physics

-D\ 7TKRIPWRQOLD 3DFKHFR 7DOODM

SKRMRERKMOLQRVD 'RPLQJIXH]
-RVH &R QVOWDLOMUL QRIQHV %DUR

-RVH & RGNOMDOWIIDQHSG HOVKWD P

OHD &RRN $OHVVDQGUD 0OLUDQGD

'DQLHO :ROGHJLRUJLV

&ROLQ $GDPV
&ROLQ $GDP\
&ROLQ $GDPV
&ROLQ $GDPV
&ROLQ $GDPV
&ROLQ

&ROLQ $GDPV

-XOLH %ODFNZRF
-XOLH %ODFI
-XOLH %O0D
-XOLH %ODFNZ
6XVDQ /RHSS
BWHYHQ OLOOH
BWHYHQ 0LOC
BWHYHQ 0OLO
BWHYHQ OLO
BWHYHQ OLOOC
BWHYHQ 0OLOO
BWHYHQ OLOOH
BWHYHQ OLOOHU
BWHYHQ OLOOF
BWHYHQ OL¢
5DOSK ORUULVR
5DOSK ORUULVF
5DOSK ORUUL\
5DOSK ORUULVRC
5DOSK ORUULVR
&HVDU 6LOYD
&HVDU 61
&HVDU 6L
&HVDU 6LOYD
&HVDU 6L
&HVDU 6LOYD
OLKDL 6WRLF
OLKDL 6WRLFL
OLKDL 6WRL
OLKDL 6WRLFL)
IDXULH 7XSSH
IDXULH 7X
IDXULH 7XSS
IDXULH 7XS



6DP $SOWHUPDQ JUHG 6 WBHBIDXIPK 7TKDOOHU .DWH -HC

,DQ %DQWD 'DYH 7XFONMWLBPLSKUHOLG]H 'DYH 7X
-XVWLQ %HUPDQ .DWH -B$@Nology

,RQD %LQQLH &D W K H U IMIDHE HHOD HEAR UG H “HUHP\ &
'HFODQ 'DO\ .DWH -HQWHKO@KHHQ &XUULPMHH -HUHP)
.ZDVLH )DKLH Kevin Jones SHXEHQ .DXIPDQ 6XVDQ (QJ
.LUE\ *RUGRQ &KDUOLHORW®W /HYLQH -DQDFK 6WHYH
-RVHSK +HDGOH\ .DWH -HOOHEe 3DUN BWHYH )HLC
AL\XDQ +X JUHG 6WUDSXEER\ %UXVWDG $PLH +DQF
OLQZRR .DQJ .DWH -HQVH@LYLD &DUOVRQ $PLH +D
6DPHHU .KDQEKDL 7LNX ODIMMNAHGHIH )DXONQHU $PLH -
+\HRQJMLQ .LP DWH -HQHRMLQ &KRL 1DWH .RUQ
+HDWKHU .XUW] .DWH -HMEUBHDLO <X 1DWH .RUQH
JHOL[ .QROOPDQ & K D U O L-KX QU K\ Q J 'DQLHO 1RUYV
$EGXOODK 1DVLU &DWKHUTQAJ.HEBQKRIHU 'DQLHO 1RU
$VKD\ 3DWHO &KDUOLH URVMAMPQ &RODL]]L 1RDK 6
*DEULHO 3DWHQRWWH 7L 0 B \OHD@ X6FRGXHF B H U 1RDK 6DQ
3DWULFN 3RVWHF &DWKHUQDHHRQDWA& I HU 1RDK 6DQC
$QQHOLHVH 6LOYH\UD . D W6L HWQWDH/R RP LV 1RDK 6DQ
1\HLQ &KDQ 6RH JUHG 6W-RI)DAVKKDQ &DUUDVFR 1RULHJD 6|
(PLO\ 6WXPS &DWKHUL @HP.UDQ ISRIKHO 6DID =DNL

Summer Science Research Poster Session: August 10, 2018

6WXGHQW 1DPHV $GYLVRU 1DPHV SRVWHU 7LWOH

2U (LVHQEHUJ --RQRR LY KBQPV +\SHUEROLF YROXPHV RI YLUX
EHUJ .DELU .DSRRU =KHQ

/LDQJ .DWH 2 &RQQRU 1DWD

OLD 3DFKHFR 7DOODM <L :DQJ

$ELJDLO OLOOHU-HDRPHHWSOEUHFKW &RPSDULQJ $PELHQW 9LVX

UD\ &DVH\ 3HO]

'LOO 'R\OH /RLV %DQWD $UDELGRSVLV GHIHQVH PF
WXPHIDFLHQV 7\SH 9, 6HFUHWLRQ 6\\

.LHUVWHQ &DPSE'HW@QH QP PIDHU R Z\ 6ZHOO ,QWURGXFWRU\ 3URJU

+LQH $OH[ 7D\ORU XODWLRQ

O\NKD\OR ODODNKR®LH/ %DPFNZRRG (VFDF\ RI &RQWURO LQ D 6S

3KDGNH "KLWH QRVH 6\QGURPH

"-RUGDQ 3HOOHWW -XQ\DQ 'XDQ -XOLH %ODFNZRRG JHGHUDOL\V

FRQQHFWHG 3RSXODWLRQV ZLWK 0X¢

&KULVWRSKHU $YSQOWKRQEEBDUDVTXLOOR OHWKRG 'HYHORSPHQW

+DO0OZDUG 'ULHPHLHU WDO $HURVRO 5HDFWRUYV

.LPEHUO\ +DGDZD\ $QWKRQ\ &DUUDVTXLOOR ([DPLQLQJ-WKH :
SOH[HV WKURXJK 6SHFWURSKRWRPH
$QDO\VLV



20LYLD %DUQKLOM®WWIKMH&ROQWHU &KDUDFWHUL]DWLRQ RI WKH 3D

HQHFKXNZX 2GHQLJER $SSHWLWH 6XSSUHVVLRQ &HQWHU
%HQ ODURQ 3HL :HQ &KHQ (UHFW RI $6$3 ([SUHVVLRQ RQ
SOH[HV LQ 5KDEGRP\RVDUFRPD

OROO\ /RKVV -RVg &RQVWDQWLQH '"HIRUHVWDWLRQ RI %RUC
*DEULHOOH :ROIH HDN&EBKBE Q $QWLELRWLF 7HD" $Q HWKQRERWDQL|
=K X ELRDFWLYLW\ Rl 7XUQHUD 'LuXVD
ODGHOLQH 5DZVRIHDRRRD 8VLQJ 9ROFDQLF $VK /D\HUVY WR ,PSU
ODQULTXH ERQ 'DWLQJ

ORUJDQ 'DXN OD\'D ¥%IS® OHW K L BDéterniining Water Quality in Springs of Hopkins Memo-
LQJ )HFKHU =RH 3RKBIOPD Q rial Forest

.LUE\ *RUGRQ -)HOKPU®RBORUHW SREXVW &KDLQV RI 7TUDSSHG ,RQ
PDQQ $VKD\ 3DWHO
JRXLVD 1\KXV BWHSKHQ JUHXQG 6\QWKHVL]LQJ 7KUHDG 6DI|

TXHQWLDO 6SHFL,{FDWLRQV

-RVHSK JORUHV ®&0QIDK +R K  Amphiphilic Copolymers as Drug Delivery Applications
'DVRO /HH ,QJULG 2QXO

2UYLOOH .LUNODQDU DK UREK 6\QWKHVLYV RI $PSKLSKLOLF $PLQR $

1R\D YLD $753

'UHZ &RKHQ .DWLH +DUW 6WUXFWXUDO FKDUDFWHUL]DV
E\ AXRUHVFHQFH

&\QWKLD 2NR\H .DWLH +DUW :KDW GULYHV FOLQLFDOO\ L
WLRQV"

J)DULV *XODPDOL .DWLH +DUW '"LVWLQJXLVKLQJ EHWZHHQ
OXWDWLRQV

OLUDQGD 9LOODQXHYD .DWLH +DUW ODQLSXODWLQJ WKH HC
&7; 0 DQG 7(0

*UDFH OD]]DUHOOD ,ULV +RZOH\ &UDFNLQJ 2SHQ WKH % ODF

.HOYLQ 7THMHGD , U LV Expednmehtal Education Platform

7TRQJ\X =KRX ,ULV +RZOH\ ODQXDO DQG $XWRPDWHG 9RLF

ODUNXV )HQJ :LOOLDP -DQQHQ (VFLHQWO\ *HQHUDWLQJ )LC

*HRuUH\ /X ODWW 1HZPDQ :LOOLDP -DQQHQ 51$ 6HFRQGDU\ 6 WUXF

-XVWLQ %HUPDQ .DWKDULQH -HQVHQ $GKHVLYH '"HWDFKPHQ)\

'HFODQ 'DO\ .DWKDULQH -HQVHQ 6FLHQWL:,F :DWHUEHQGLQ
WDFW $QJOHV DQG JOXLGLFV

-RVHSK +HDGOH\ .DWKDULQH -HQVHQ 7KH (ODVWRFDSLOODU\
&RQWDFW

OLQZRR .DQJ .DWKDULQH -HQVHQ $GKHVLRQ ,QGXFHG 3KDVH

+\HRQJMLQ .LP .DWKDULQH -HQVHQ ‘\QDPLFV RI ODNLQJ DQG

+HDWKHU . XUW] .DWKDULQH -HQVHQ 7KH -HWWLQJ WR 'ULSS

$QQHOLHVH 6LOYH\UD .DWKDULQH -HQVHQ ,QWHUIDFH ,QWHUD

-HUHP\ 7KDOOHU .DWKDULQH -HQVHQ OHDVXULQJ 6WUDLQ 'H

$LGDQ 'XQFDQ .DWKDULQH -HQVHQ 7KH ODWHULDO &KDUDFW

,RQOD %LQQLH 3DWULFN 3RVWHF &DWKHULQH .HDOKRIHU 3URGXFWLR
WURQ 'LUUDFWLRQ



$EGXOODK 1DVLU &DWKHULQH .HDOKRIHU &KDUDFWHUL]D)
7LWDQLXP 6DSSKLUH 2VFLOODWRU

(PLO\ BWXPS &DWKHULQH .HDOKRIHU &RQFHSW IRU D PR(

OLNKD\OD $UPVWURR JHEK M/ N\ &DUHLQH GRSDPLQH LQWHUDFYV

/IDQFH (LO\ OL[VRQ EXW KDYH QR HuUHFW RQ VWDUWOH L
LOD

+D¢GK +DVVDQ *HORUWIEH/RHKOLQ 8QGHUVWDQGLQJ WKH HuHFW

<DFRXE EHWZHHQ JHQHVY RQ WKH SDWWHUQ F
GXSOLFDWH JHQHYV

AXQJ 6KLQ .DQJ 'DYLG /RHKOLQ (UHFW RI JHQH GXSOLFC

$Q\D OLFKDHOVHQ 6XVDQ /RHSS 1RHWKHULDQ 5LQJV ZL

6DPHHU . KDQEKDBURMEAW.BDMXPGHU OHDVXULQJ /HDG WUDQVLW

SDWHQRWWH URWDWLRQ SRODULPHWU\

6HKZKHDW 0DQQD ODQXHO ORUDOHYV &KDUDFWHULJLQJ OI
WKURXJK PLFURVDWHOOLWH PDUNHU

SKRHEH +XDQJ 1ZRRRXWDW DJK ORQLWRULQJ WKH ,QWHUQDO D

Weed 1$1' PHPRU\ )LOH 6\VWHP

5RVV <X -D\ 3SDVDFKRuU :LOOLDPV &ROOHJIH ([SHGLV
2UHJRQ WR 2EVHUYH WKH 7RWDOC
URORJLFDO OHDVXUHPHQWY DQG $0QTC

7ULVWDQ &RODL]JIRDKO¥FBIQGVWURP /HDUQLQJ DQG $Q[LHW\ /LNH

%RXFKHU $QQD /HRQDUG Rl 7UDXPDWLF %UDLQ ,QMXU\

6LHUUD /RRPLV

7ULVWDQ &RODL]JIRDKDE¥BIQGVWURP 7KH (UHFWV RI ,PPHGLDWH )

%RXFKHU $QQD /HRQDUG 7TUDXPDWLF %UDLQ ,QMXU\

6LHUUD /RRPLV

-HQQLIHU -RQHV &WBDWIRU 60 PH\D 7\SH ,,B?LQIW\ 5DQN RQH 7RW

/[HQJ <HOHQD ODQGHOVKWDP LQJ 7TUDQVIRUPDWLRQV

'RPLQLF &KXL $QQH 6NLQQHU (OHFWURQ 6SLQ 5HVRQI
LQ 6XGDQ

OLFKDHO &XUUDQ OLKDL 6WRLFLX 7KH 5DWH RI &RQYH!
ODWUL[ (QVHPEOHYV

(OL &\WU\QEDXP OLKDL 6WRLFLX ODWUL[ ORGHOV IRU W

%HQ )RVWHU OLKDL 6WRLFLX 7KH (LJHQYDOXH 'LVW|
Ensemble

OLUD *RUGLAQ OLKDL 6WRLFLX 1RQ +HUPLWLDQ $QGHL

SURSHUWLHYV

4L\XDQ +X 1\HLQ)BEKBD®ULFN 6WUDXFK 7KH (UHFWV RI '"HFRKHUHC
6RH 6DP $OWHUPDQ

,DQ %DQWD ODULDYPLG 7XFNHU 6PLWK "\QDPLFV RI WKH (OHFWUR?Z
8JKUHOLG]H

<RXQJVRR %DHN IDXULH 7XSSHU 'HVFULSWLYH 6SDWLR

$OHVVDQGUD OLUDQGD IDXULH 7XSSHU 2Q 8VLQJ 6XFFHV)
&OLPDWH 'DWDVHWYV

(ULF 5RVHQWKDO /IDXULH 7XSSHU 'HYHORSPHQW DQG ¢

&OXVWHULQJ
'DQLHO :ROGHJLRUJLV IDXULH 7XSSHU 8QLRQ )LQG 3DUDC



Pre-First Year Summer Science Program

7KH 6XPPHU 6FLHQFH 3URJUDP X86G WIUHRWLEWX LG WVHDRQ VFLHQFH RU PI
ULFKLQJ DQG LQWHQVLYH ¢(YH ZBKREH[SRULRQPH U RSWD WWDIOHEWA® V KDY
LQFRPLQJ :LOOLDPV VWXGHQW VL RQWHKIH WX\ PIIGULRQVW K 8 OV WILHPGIFHMV H D U
ZKR DUH IURP XQGHUUHSUHVHQWGEBHRL GRIYHWD OURWEW VW &DRAH EHFRP
ZKR DUH ¢UVW JHQHUDWLRQ FRPOW BF MDEGHDWRIUDKRH RBEDIOD RH VHF X
WKH SURJUDP LV WR HQFRXUDJH KRQMW LQX\BLHBFUWILH IS D WER Q KXW LW

663 VWXGHQWYV LQ VFLHQFH DQ&Ep K kbMQAFH VROPMEH ¢ oV WXELWYI PPKLQJ
-LOOLDPV DQG WR SURPRWH FDykhhtV3iy@R JUD/HDPYES XM E Qiuk Y@ R UV
VFLHQFH HGXFDWLRQ 5LFKDUGVRQ &KHPLVWU\ 3URIHVVRUYV
,Q LWV WKLUW\ (UVW VXPPHU LQLKDL WW®WRQR\XW AR WKNHDEOMQWY 3URIH
WRRN FODVVHV LQ FKHPLVWU\ RO@RIXGLBYRDHFURR WL DVERQYBGWR KOHJIK
FRPSRQHQW ELRORJ\ PDWKHPBPWOLGWERRGNWJIBLWR 3QIRWHHWNR UV 3KRH
WXUH DQG H[SRVLWRU\ ZULWLQDQGOWK BXVK FNRW U HOSHDL.EIDYJ RIHOG W |
:LOOLDPV DFDGHPLF \HDU RuHUIDQVM VL OWKIHD BXPRMW IBFLHQFH

BURJUDP FODVVHV DUH WDXJKW OM B X PHUHIELARBEHOG UMK S B A RW VYR H
GXFLQJ SDUWLFLSDQWV WR WKH| BhIJRUM &@Q(GCp ¢ ¥ PORSIVHBH FIRO QDY R
DFDGHPLFV ,Q DGGLWLRQ WR-WKhFOVYHY WM K Hs YWV We H QYOMMe R OWRIF w
LSDWHG LQ D YDULHW\ RI H[WUDJFXYWHCX PPRIXBTW oY WK HHYFLRQDRKGLRR
D JHRORJ\ ¢(HOGWULS D WKHDWHYpPSHHEFRUYRPQFHGRILWKKQBBYXQGLQJ
ULQJWRQ 6WDJH &RPSDQ\ DQG DHWYHHE WRDW tWH| ulRPOWRRV+RX¥DUG +XJIKH
WLF SURJUDP 7KLV JUDQW FRQWULEXWHG VXSSRUW I
(QWKXVLDVP IRU WKH SURJUDP KB WNH Q K& JKD \3 DSUWRLYALGSHD® WXPPHU U
KDYH WDNHQ IXOO DGYDQWDJH 6613 WKW ®1$ S RIWWIXIQIHA\ WHRH VW X &WV W \H
DW :LOOLDPV LQ WKH VXPPHU 3$WKMD QNW X W R IWKKHPE®XQRPHWHQFH IDF X
6FLHQFH 3URJUDP WKHLU DFDGRPLEO\®GIDPM[&RODHQHAHAKRDRIYHHU WKH \I
EHHQ VXFFHVVIXO DQG PDQ\ RI MK RVR WXGHQX\PF KDWY HR IFR QM ISO RJUDP T

Pre-First Year Summer Science Program Participants 2018

Students 6DQNHW 3DWHO Faculty
(PLO\ $JUHGD OF&DXJKLQ $QLDK 3ULFH &DVVDQ
2PRZXQPL $ZHOHZD ,UID 4XUHVKL SKRHEH &
20LYLD %YHKUHQV &KHOVHD 5RPX0OXV /LVD
ODJGDOHQD %ODLVH 1LFRODV 6FKURHWHU &K'
(YD &DVWDJQD %ODLQ 6RORPRQ 'DQ /\Q
-HVVLFD 'H /RV 6DQWRYV .LUD 6WDQ¢HOG 3D]JPLQR
$GDP 'LRQQH (ULF 7UDQ 7LP 3XVDFN
$P\ *DUFLD ODKOHW <LUJX 'DYLG 5LFKDL
5LDQQH &KHO]D *DU F ISudent Tutors OLKDL 6WRLFLX
$P\ /DP $MDU '"L[LW
$0ODQ /LQ 8ULHO *DUFLD
ODUFHOR OD]DULHJR $VWLD ,QQLV

OHOLVVD OHQGLQR 6RQLD 1\DUNR



Summer Science Lab Program

JRU WKH ODVW WZHQW\ \HDUV-:LBQWD RWZ & RFOCOHRIHQMXP BPHVUWX G H Q W \
HQFH /DE KDV EURXJKW VFLHQFHDEOWKHVIRMDWRFDO HOHPHQWDU\

VWXGHQWYV 6XPPHU 6FLHQFH /Df LY FH: BB P YELHRENFEKLOJ T
H[SHULHQFH IRU FKLOGUHQ HQWHWLQJI s WiKr BY wWKK p! Biv®h 1vQ g H
JURXSV RI IRXU HOHPHQWDU\ V\WX& QWY oHKS bk WAEK@W oZ VWK B E H
YDULHW\ RI VXEVWDQFHV LQ :LQ@&D M éWI—ﬂ_Q,PW@%ﬁ,R %1
(DFK /DE JURXS LV JXLGHG E\ D :LOOLDPV &ROOHJH RU
VDFKXVHWWYV &ROOHJH RI /LEHUb‘éV\’w D>9(§§HB?§B
LOYHVWLIJDWHY D YDULHW\ RI FKYHFED REFWK
VROLGV OLTXLGV DQG JDVVHV 21BY 1'%
SURIHVVRUV 'DYLG 5LFKDUGVRQ bBeL&L
FKHPLFDO P\WWHULHV WR WKH \Hk\%iﬁ”\?
WKURXJK GHPRQVWUDWLRQV DQH&P
EHKLQG WKRVH P\WWHULHYV 7HD

VW
7KH PLVVLRQ RI 6XPPHU 6FLHQFg#y pipE,
WDU\ VWXGHQWYV PRUH HQJDJHG)\Z\ YKo DR Gv

VELHQWL(F SURFHVV DQG KRZ WKL QRYWORYINVER W L W K idh \P OB PSPPI H
OHYHO DQG WR KHOS XQGHUJUDGXDW D D

HQWLVWY DQG HGXFDWRUYV xqei%g&%@%%@'m '\ﬁﬁDW#

<T _<n
a

oW WKH 6XPPH 6FLHQFH /DI
7ZR ODE ZHHNV DUH RUHUHG LQgQBWhHWRE H IR i 8h cXPd /s x o
,Q IRXUWHHQ VWXGHQWYV |u\ﬁﬁU:L|ggL,q2‘|f)\0(§LR%Jo,|jdk$ RO DQ¢
0&/$ WDXJKW HOHPHQWDU\ VWXGHQWY WKURX B ¥R RO UL o
H[SHULPHQWV ZKLFK H[SORUH NFRHQWHrFp RYRFHVVHV 6HY
Summer Science Lab Program Participants 2018
Students Williams Faculty
1DVHHPD $PLQ 0&/$ &KLS /RYHWW
OLNKD\OD $UPVWURQJ 'DYH S5LFKDUG
$EH (DID
-HQQ\IHU *DOYH] Local Teachers
-HVVLFD *XWLHUUH] 6WHSKHQ %HFKYV
-XOLH +D 7LP +HUPDQQ /HDG T7H
.LPEHUO\ +DGDZD\
ODULD +HUHGLD Other Support
$QJHO ,EDUUD -HQQLIHU 6ZRDS $G
-XDQ 3HWLFFR +DJ]HO 6FXOOLQ $
.DWLH ODKRQH\ OLULDP %DNLMD $
%ULDQ 9DOODGDUHV
-RKQ 9HOH] And 72 elementary students!

*HRUJH <DFRXE



Williams College Sigma Xi Chapter and 2018 Inductees

7KH :LOOLDPV &ROOHJH 6LJPD ;16 RFOFEOVBRLKRQYHS®DODHG DRUJ D VWXGHQ!
DFWLYH UROH RQ WKH :LOOLDPV5&DRPBRD ¥ LHQBK BWKRROIRKXKQGOHBPVWRZ(
DV WKH 6LJPD ;L &0OXE LQ 6W IR ARl IDVKD JEDWHYRHIDRI PRWLYDWLRQ
VRFLHW\ KRQRULQJ DQG HQFRXVBUIHQFH HARNDVAN LAKMFLHRBHVKH DZD
7KH RvFHUV IRU ZHUH 3URGHVRQ W OEHIDW D MSRIOWOHG ZLWK WZR G

RI WKH $VWURQRP\ "HSDUWPHQW Q3{UR VM WKHQN LPRG\3IMRIEKVRY RI 6LIP
/IRLV %DQWD RI WKH %LRORJ\ -"H3DiEWHRMNG 36V EUHNERUY W iR Qwy ZKR
surer. FHSWLRQDO DELOLW\ DQG SURPLVH IRU
7KLV \HDU DV XVXDO WKH ORFDW KH JP®Y;D RPN RISROVIRQUWGEF UH\V
WZR H[FHOOHQW WDONV GLUHFWHE M®RHE WREGD F RIP\P\KROAWD\WIHX BH P EH U V
HQFHV ,Q 1RYHPEHU YDO O G XAWH.G UR\WRVWHKHR ORFLHW\ DW D FHUH
J\ 3:HLJKLQJ IXWXUH FRQVHTXH@HQW WKHNHYGERXQWIODIVWKB\ WKH FK
RU\ RI LPSXOVLYH FKRLFHV ~ 350 NROY HQ H FMKHIGSDW\DRGFR[DRMH PHPEHUV |
VHOI FRQWURO  ~ ,Q $SULO 6.SU DQRHU HPRRORQA@PWKKHIU &HQWHU IRU
ODWKHPDWLFV 7KH OHFWXUHV ZKH# H DRPMVRRE H® KL VO HYHWDAVDIQREQ R UH H V
ZHOO DWWHQGHG UHFHSWLRQV G® WIXIHOGFEL MBQIFVHF & IHSQWLHRID $ WRU-LW RH LU L

7KH :LOOLDPV &ROOHJIH 6LIPD ;LVe&KIMMG b Q KIVRY K HQWKDEVWUDF W\
Biology Computer Science 6XPXQ ,\HU Physics

ODWKHXV &UX] &RUUH G
6HHPD $PLQ &DUYDOKR ]6RX]DéJU'\hQQ HDNNDU 6DP $SOWHUPD
-RVVHO\Q %DUDKRQD -DPHV +XJKHV OROO\ .QRHGOHU
OLFKDHO &KHQ 'HL /XR 'DQLHO ODHV $VKD
IDRPL &XUULPMHH 7TLPRWK\ 5DQGROSK (OL]D oDWW
S5HEHFFD *RUHORY &DUO 5XVWDG 'DLVKLUR 1LVKLGD
'DQLHO .LUVFK $QGUHZ 6FKDUI
+DOH\ /HVFLQV N\Geosciences $OH[ 6HPHQ GLQJHPychology
-RQDK /HY\ (PPHWW %ODX +DOOHH :RQJ .HQ
S5HEHFFD 6PLWK -DFRE &\WU\QEDXP 'HLWDR =KX
-XQJ 0LQ 6XK 6DPXHO *RZHQ *DEULHOOH ,0DJDQ
(JHNLHO .LQJ 3KL QéutoSciénce %UHQQD ODUWLQH]
Chemistry 7LPRWK\ 1DJOH OF1DXIKIWR QoD QWD 5REHUW 5RZOH
6\HG +XVVDL DU
"RKQ $KQ %XNKDULQ) B op Hvw
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Astronomy Department

J)DEXOW\ RI WKH $VWURQRP\ 'HSDUWWHDAQWL VQFIO WEHGCS UDVMWRWOH ¢
% .ZLWWHU (EHQH]HU )LWFK 3URIHNNVRU RQ G VINWUR YRIRGDY GORXOJL
&KDLU -D\ 0 3DVDFKRu )LHOG OKH\RWILLORQIWR I HVWRIEF HR |

$VWURQRP\ DQG 'LUHFWRU RI WiRh) piR$ N KQ¥E LRIEMHW YR RWRU 0ODUF
DQG 6WHYHQ 3 6RX]D 6HQLRU /R//RWMXIFAY 4O VHVIHERBRBPORY $QGHV
'LWK WKH SHQGLQJ UHWLUHPHQW.W HRG ..ZQ WLVOHDUL DRQ/GV BR ] D QD ¥X Q H
WKH HQG RI WKH DFDGHPLEWH XS MREWHD B F KIHVOIFDPV &ROC
ERWK SRVLWLRQV ZHUH FDUULHGBLRXW3MDR DG WRU DIQUEK <XKHR @ HW K HR H
WKH 3K\VLFV AHr®Dd$htFOBZDN DS SRLFONIS®H RQ WKH WHUUHVWULDO D

$VVLVWDQW 3URIHVVRU RI $VW URQRRK H §XFKWMHKH ZLOO (FHILOVH
RQ -XO\ DW WKH FRPSOHWLRP RYKHYREGHY HRAH/WULDO 3L
JHOORZVKLS ZKLFK VKH LV VSHREEQH RWs WK 6FQ HOEWYLWY RILRQ
ODVVDFKXVHWWY $PKHUVW .HYRRPEDKWHW\ EHIPVKBYZRBY G ([S
DV /HFWXUHU LQ $VWURQRP\ RQ+K®)DSKLFFERERHWYRP ZHEVLWH |
tHVOH\DQ 8QLYHUVLW\ IRU DQ RYHYPBGHVIR Y IRLWIURRXEL QJ OLQN)
3URIHVFRBDVDERRNHG DOO RI LQIRUPIDMKLRQ DQG RWKHU LQIRUF
KLV VWXGHQWYV LQ SUHSDULQJ DRYEG/HXUWKQ B HFPDG SMHX/G ) L WE HP
GDWD IURP WKH *UHDW $PHULF DDV NFORISVH RRIWSKH X$WPW ULFDQ $V W

ZLWK VXSSRUW IURP KLV 16)7RHDfMs Kidhs IWREOMYIWRRQ VKRZ

WKH 1DWLRQDO *HRJUDSKLF 6RERHMATY &AL W ddiw! R\ b LUH G
VHDUFK DQG ([SORUDWLRQ DQ G Wk A 6% HPMMA RRXVIHWWIMRQV Q
6SDFH *UDQW &RQVRUWLXP ,PDyH\R IEORVROKWH UL WBYRRYWEREHHC
DERXW HFOLSVH HURUWYV SDVW f{Rdrrevis¥d fotht] TReS/iddd B\énfiEtlips¥VdlVer W
WDOVRODUHFOLSVH RUJ America DQG LV DYDLODEOH DW KW\
:LOOLDPV &ROOHJH VWXGHQW-V ZKE&LONVUW L BIHSLFMH G LIMQ DVBIGH. VRIER Q
VHUY DW LR Qielo @&€xX1S Hibarles Ide 20, HFOLSVH LQFOXGHG ZHEFDVWV IR
Christian Lockwood '20, Connor Marti ‘20, BrendanDQG DFDGHPLFPLQXWH RUJ

Rosseau’l9, Declan Daly’21, Erin Meadors 'ZEDQG’Q D SRSXThE SUEERNMDVDFKRU
Ross Yu ‘19 7KH\ VSHQW WKH VXPPHH‘le *RAAWHRPWHY +DUYDUG 6PLW
IRU WKH HFOLSVH LQ :LOOLDPVWRZRS & WA KD ZEAP © IV UEHBW w |
DW WKH HFOLSVH VLWH LQ D UU R B DR A DoV ¥ i kb Reeey & R % D
WLRQV $OVR LQ 6DOHP IRU WK HotbRGLS R HkWH 1HRA) B U NV WNBHRON ¥
John Inouye "20, Tim Nagle-McNaughton '18, Muzop p Q X V FOds®® RIKLJKO\ LOOOXVWUL
Lu'13, Allen Davis '14, Amy Steele '08, Duane Lee 0R yHUODS Rl DUW DQG DVWURQRP\
D QM&arcus Freeman ‘08 3HUH] /RFNZRR U\

53 <X VSHOW WKH vxPrHU RI D VBRETISEYEUYHG dignpoox oD
DQG RQ RWKHU DVWURQRPLFDO %U&%HHR *DOLOHL 30DQHWDULXP

7KH 3DVDFKRuU WHDP LV SDUWLFXQBU@D &6 W Hii VMHBS L QHW & HsWR@/
FRURQD ZKLFK LV QRZ HQWHULQgWKHOR ISP XP Rl WKH VR

ODU DFWLYLW\ F\FOH 7KLV LV P W. L Q\ H wW \/ !
F\FOH EXW LW DOVR DuHFWYV W%%V %E q: YQ %K{bﬂl D%JF;
WKH VRODU FRURQD DQG RWKHU H @ Q o K’+§N %U%
FROODERD&iBIIB®atahl W K5 RQ 'DQWR [!? Q ED PLED
WKH &O0D\ &8HQWHU 2EVHUYDWRU, = | HG Iii\i//\g R W W 0 7
6FKRRO RI %URRNOLQH 9RMW-H }E Hh | 5)& 88 Fg ,
B \R % '%V\W

P KHU |
vRbe \)}//LL\ﬁh

FDO ,QVWLWXWH RI WKH 60RY-DN H PHW]
G\ &4DUORV RI 1HZ <RUN -RKQ MOWLQD R



VSHFWLYH RFFXOWDWLRQ E\ WKWD® JHG O/ ZEIGCHO REHWHHAW QV RU JDYH S
08 VLQFH QDPHG 8OWLPD 7KXVOIH/ LRIQURI BRRYQEWDPDIMWKBELHQFHY LQ 3U
ZLWK REVHUYDWLRQV E\ 0,7 FR @D BARUD WRRJUQ IEKD HIORSBHKUWIRRKD O 8 QLR ¢
DERDUG 1%$6%YV 6WUDWRVSKHULEUXENVHQY DWRHFHREH QI DQWBGHBGW WKH $$
$VWURQRP\ 62),$ DLUSODQH ZMWANK LWVLQ )PMBUKOMYFRISHFK IROORZHG
A\LQJ IURP &KULVWFKXUFK 1= SXEWHDRHWORO REFAXFOLBWHRQRP %XHQR
REVHUYDWLRQV ZHUH PDGH IURWISQXHQWNVQUDHBOQBVINRWDVELYH RI WKH {

),$ LQ -XO\ 7KH UHVXOWYV ZHUMH XWHGE LRR VZHUYH 18
631V 1HZ +RULJRQV VSDFHFUDIW3 pAKREFKRLL QB AW LFFRBVPW IES LQ WKH OH
RXWHU VRODU VIVWHP REMHFW RQRREXARNUFH LPDYHWRREXPKH W R W

WDWLRQ ZRUN KDV EHHQ VXSSRYWHG &M P WOERINH GUBR WeSTYSDFH 6FLF
30DQHWDU\ $VWURQRP\ BURJUDRQLYHUVLW\ RI &DOLIRUQLD %HUNHOF
3DVDFKRuU SXEOLVKHG D SDSHU PWRXW SQILRH REWHU ¥BIWAIRWQ FRROXWKR LU
DQ RFFXOWDWLRQ E\ 30XWR ZHEBRSHEOW VKHIGQLDWWK KHMRXHWQPBDQ *HR
, F D UPXut6 Occultation on 2015 June 29 UTC Wit QJ LQ 'HFHPEHU DQG RI D SDSHU IRL
Central Flash and Atmospheric Spikes Just Before tBeR FLHW\ R1 WKH 3DFL¢{F YROXPH WR EH

New Horizons Flyby ,Q DGGLWLRQ WR WKH -DQXDU\ Y
3DVDFKRuU FRPSOHWHG VHYHUDGPHDIURD QV$ PWURQWRIFDQ WWRKFHLHW\ LQ
30DQHWDU\ 6FLHQFH 'HSDUWRHQGDVDWK&DODVHFKQBEHBQWKB J$RF 'LYLVLR
FDVLRQDO WLPH WKHUH +H LV QREHY PHHWIRQU DY WNFRHREBUQH LQ 3U
JLH 2ZEVHUYDWRULHV 3DVDGHQD QIGLRHHW®UQKHIEWRMIKIE LRXWHQYHU L

VXPPHU VWXGHQWYV IRU D ZHHN YRy D ¥ XRRHBWE KRR WER RWWKHOLDPV &F
=ZLFN\ 7HOHVFRSH )DFLOLW\ =7y W W K\H rBRABRP WY REY HU

YDWRU\ DW &DOWHFK DQG SURY }v&/ %Z(?[ g é\ly\%L%/\/ \ﬁ% \;@%0
%HDU 6RODU 2EVHUYDWRU\ &éD & O\‘Iy|-||\:]l L LB' VB H{gb\,]WS
=7) HGXFDWLRQDO SURJUDP ZK FOXGHG D LIKW DW

3DVDFKRu FRQWLQXHG DV &KDL Lﬁ)P

R, IHF J% GA-DWH VWX
6RODU (FOLSVHV RI WKH ,$8 b @g %i/%%‘{?ﬁﬁ HVHDUFK
K 5 OYLESnlE,

QL]JHG GLYLVLRQ VWUXFWXUH ZKE
&ROOHJH UHSUHVHQWDWLYH W

'RUNLQJ *URXS DV BdnaaIWnFe)lutt:eacW%
VDFE QW &RQVR
EB %ﬁ AT
Q WKH 2UHJ
esv é&ﬁ/ V. [RU WKH

and Heritage D Q GSUW &nld Heliosphere5LYLVLR
ZDV HOHFWHG D PHPEHU RI

WKH +LVWRU\ RI $VWURQRP\ FR
DOVR D PHPEHU RI WKH -RKDQQ
+H FRQWLQXHV DV 8 6 lDWLRQD

,$8 FRPPLVVLRQ RQ (GXFDWLRQ 'ﬁ-\< oRRSp Z'-VVK $OH[ )'-O'-SSH‘
JROORZLQJ KLV FRUUHFWLRQ RY v 8 nth Hl% RQ Wi
FURZGVRXUFLQJ QDPLQJ RI H[R Lf UHVV w
VWDUV DUUDQJHG E\ WKH ,$8 - K | mF*

WLYH &RPPLWWHH RUNLQJ*URXS R ¥ 1LD

+H SUHVHQWHG ¢YH SDSHUV DW RYL W'“'dXSGDWH
VHPEO\ RI WKH ,$8 LQ 9LHQQD e t% f@]_e 1J4tBW'tWKFHX

$81V &HQWHQOQLDO 6\PSRVLXP r'f*%cP\lL LZQ?UIQHéRZ Wk kbt @FOXGLQJ UH
VWXGHQWV WR SUHSDUH SDSHUNVFRHEMKBUERHDWHRBLQY WIERPUHGLF
IHUHQFH LQ *HON %HOJLXP LQBBRGx PV SQCHIYRQRP WRRDGLDQ PHWH
WK ELUWKGD\ FHOHEUDWLRQ KFSWKHWRHBE fb‘i@%‘\@ pige 4 1Py
$QJHOR B6HFFKL WK FHQWXU\ ABNO8PRSEBW RU RI WKH 9DWLFDQ
2EVHUYDWRU\ DQG DQ H[SHUW R3® WXHK BX QF RQWIIRQ X G RIPM\H DYWURQR P\
6HSWHPEHU OF*UDZ +LOO (QF\FORSHGLD RI 6FLHQF

JROORZLQJ WKH *UHDW $PHULFR3' B®EsvMY $HTH¥NRGLHQFH ZHEVLWH



DV SK\VLFDO VFLHQ F HheEkRRReporH RIPH Z&HRIQMRIUWLXP .1%$& )LQDOO\

er WKH 3KL %HWD .DSSD QHZVOHKWWHB HPEG W R IDW KHY RRIUW K H\DR/IW
FKLOGUHQfMu#2D3B]DQHOORZ RI *WRNX S RIFIFFRWVRUWLXP RI VPDOO FI
IRU 6NHSWLFDO ,QTXLU\ KH LV RG WRKUH H@LWQRE L D OQFERKDW B ORHIVW R E
Skeptical Inquirer 2EVHUYDWRU\ . ZLWWHU DQG 6WHY

3DVDFKRuU FRQWLQXHG WR VXSHUXLMELWKHMVD HIWY K WEYXN O wRENH WY
+RSNLQV 2EVHUYDWRU\ ZKLFK DRBH WKEHEXxYHECHPUGKFERPAIH QHZ IL
5HFK %L DQQXDO UHSDLU PDLNKHYDRFSRUWERKRLWDY EHHQ
GRQH WKH ¢UVW LQ D \HDU HPWBQR UR/StdRen BbkiAd FRQGXOWEY BQG -
\HDU VHUYLFH FRQWUDFW RQ WHKN 3HN\D¥VWURQRED REWBUYXBJ S
SURMHFWRU 6WXGHQWY RSHUD\GDOW WKHREVHUNWOQULXR &RVWHIGYV
DFDGHPLF \HDU LQFOXGHGFOHIEA @B SFKLQHWBODRE JURXSV 9
Diego Gonzalez ‘18; Glen Gallik ‘18; Cielo Perez ‘19, DELF 6 WXGLHV FODVV QHZ IDFXOV
D B@&ndan Rosseau '19 )DPLO\ 'D\V DWWHQGHHY 6FLHQFH

$W WKH 2FWREHU PHHWLQJ RI WRXQWIYHRQORRN 36 D/MHNEHRWY |
6FLHQFHV RI WKH $$6 3DVDFKREIRUQBBYIHE Bih\GHRMH® isdRFWRUD
D VHVVLRQ RQ WKH KLVWRU\ RI KO LRQ+RNKYRBQ PRY W IRKH A¥RH R
30XWR DQG WR WKH .XLSHU %H O8REW KHYE® HRIRRROM DRI wikM
'36 DQG WKH +LVWRULFDO $VWURGREBXM WWXRDBRY wKH%gZV DQG
IDWHU KH ZDV RQ WKH 2UJDQL]88 % kiklEp PW ® R YAMMH @ kDR kK YHQW
WRULFDO VHVVLRQV DW WKH 2FRREWMYDO VRGDP{HRALEV D ddRP WK
RUJDQL]JHG D VHVVLRQ RQ WKH KRR IFRRIWL KX D VAR @ D IPQ W BILRQD
WR 6DWXUQ U\ WKLV \HDU FRPSOHWLQJ WKH P

3UR | HarRKwiter FRQWLQXHV KHU URWHDQRKFRGHVKBFLOLWY EHIXQ LC
FKHPLFDO FRPSRVLWLRQV RI SOPWHMWETW b@EXOGH OQy WHEP PD
WKHLU UROH LQ HQULFKLQJ W-KHLEWHRWIH RSHEOWHRQ XP LQ JDOL
LHV 31H DUH WKH HMHFWHG VKHRXYDR DEW\) DV XQHS DNV P WQ WO DI
FRQWDLQ SURGXFWYV RI QXFOHDW LSHYVR AHY LFRIQ ¥V KGN OH & PW R LARURI
JHQ FDUERQ * WKDW RFFXUUHGUHQWXEGH IJWWKKHULBBDFAWWR NV WDRYX \X
DUH YDOXDEOH SUREHV LQWR W KIS HFKLIHALDFD®\ HQ R PF® A B QWF IKH. @ PHR U
Rl WKH OLON\ :D\ DQG RWKHU JDWR[DIW LVH W WWW THDAVLPMG VRS
+HQU\ 2NODKRPD SOXV RWKHUQHZOOHRURHG &KDWH RQRPG IBHOXE R C
WKH FROQWULEXWLRQ RI 31 SURJH®@LWR W WWKHYV YWHR DKW HRDGHER QV R
QLWURJHQ FRQWHQW RI WKH 0L@GR\Q\WRUMRPXFDULGE RIDFEXOYHGP HH W
DEXQGDQFHV ZLWK WKHRUHWLFRB® C®RIOMO SUHGILLAWMRQY WKHLU S

SHU DSSHDUHG LQ ORQWKO\ 1R WL\ BIRE@IYPMRLQHGZWKH IPFXO
WHU DQG +HQU\ KDYH EHHQ LQY MR WA BXW KRU AL K\ GlHsD & Aphie)
RQ SODQHWDU\ QHEXODH IRU -W ik 13 %R0 WF DYOUR RM RIl OOKEHSBWH RQ
QRPLFDO 6RFLHW\ Rl WKH 3DFL¢(EURYDIMBOWROWBR® LY HU WKH GL
ZLWWHU FRQWLQXHV WR VHUY HR RQH WKHW,RUWN H D § DAMICR) DO $WKMU B
QRPLFDO 8QLRQTV :RUNLQJ *URXSEY R® BROMHHWRU\LOWEDPYV [URP
ODH 6KH ZRUNHG ZLWK RWKH-U PKHEH WKH W R HQUA LQYH HHD YR ZRUN |
FXV OHHWLQJ RQ 3*DODFWLF 'LVINWHHXVD®HOUL FLKAH GUDBEWQWRE RI 3U
GXULQJ WKH $XJIXVW *HQHU DWW $MVBPREDQ LY BQHARUINHG RQ DG
$XVWULD 6KH FRPSOHWHG KHU R DRV RQOWK B PWD @ %QXHP\EFHWRRF N H \
$ZDUG &RPPLWWHH Rl WKH $PHUXRBQ BYVRIRIQORP LRRIDODOORFHWYV LW
HW\ DZDUGHG HYHU\ WZR \HDUV/RQJ W OH EDIVRNWRH U O/KEG P IWOHOLP H W |
HIWUDRUGLQDU\ RU XQVHO¢{VK $WD¥DPHD WHRYBYW URIQRIRLORIWH®LC
EH\RQG WKH UHTXLUHPHQWYV RIHPLW\RIR ®HWUR STRGV WRDILWLWRRH W X
6KH DOVR ¢QLVKHG KHU VWLQWRIDYDW KHQ G RGUGL QDWR R XI®G L @ K HD
VXPPHU LQWHUQ SURJUDP RI W K} DHUFEN \IRRXUQN K\HWD B WV $ VAWM UZRDQY - U H F |



DO WLPH RQ $/0%$ IRU IROORZ XQRPDNXUWBRHAEDAW\ RHRWHQJ LQ 1DWLRQ
VI\VWHP WKDW VKRZV WXUEXOHQBB O L\Q PRBIR&ZH ¥ PMRWF &R WWDH.-@ QUW W U V
WKUHH GLPHQVLRQDO VWUXFWXHW )RHYRDQWLR Q@ QYR WLHKQHV GRXAW WAHHY WQ, ,
WKH GHEULVY OHIW RYHU IURP WKH EBDIIYV RR QU ORI IBMDWWRVDUHGD QG -
ERGLHV LQ PRUH PDWXUH V\VW$§/R$ FRQ SDUHQIFHXOQ BDKBGHIM DQG D
VWXGLHG WKH SHFXOLDU GHEUL&R®LMNHQARXDRE DWORRKROGIDRWNWHVWIB UWDOVR
ZKLOH ZRUNLQJ ZLWK VWXGHQW\VSRUWURIO +XBROBDWY RAHF XVEIWVWH BDLHZLQJ D
GHEULVY GLVN YLHZHG QHDUO\ HCWWRQ G\HRG FFR QRAMMWHWD L Q O\RKFHD @Y RIWW B DG H (
PDVV RI 30OXWR VL]HG ERGLHV RWXVZIIO6 MVHQW R W LCROQWXIRHU MIGWRMW YV DQC
FROOLVLRQV WKDW SURGXFH WKHHGHEIWMBSDFH 1LJKW DQG .LGV 1LJKW

2YHU WKH SDVW \HDU KH KDV -DWWHQGHG WKH $PHULFDQ $VWUR

Post-Graduate Plans of Astronomy Majors

-DPHV 0 +XJKHV 3K'" LQ FRPSXWHU VFLHQFH DW 8QLYHUVLW)\ R
7TLPRWK\ 1DJOH OF1IDXJKWRQ 3K ' LQ HDUWK DQG SODQHWDU\ VFLHQF

Astronomy Colloquia

>&ROORTXLD DUH KHOG MRLQWO\ ZLWK WKH 3K\VLFV '"HSDUWPHQW 6H}

2u &DPSXV $VWURQRP\ &ROORTXLD

-D\' 0 3DVDFKRu
3(FOLSVHV GHO 6RO’
30DQHWDULR *DOLOHR *DOLOHL %XHQRV $LUHV )HEUXDU\

37KH *UHDW $PHULFDQ (FOLSVH RI DQG 2WKHUV’
$PHULFDQ OXVHXP RI 1DWXUDO +LVWRU\ 1HZ <RUN &LW\ 1< $SULO

837KH *ORU\ RI 6RODU (FOLSVHV’
=ZLFN\ 7THOHVFRSH )DFLOLW\ 6 XPPHU 6FKRRO &DOWHFK 3DVDGHQD &

37KH *ORU\ Rl 6RODU (FOLSVHV’
7ULPEOH )HVW 8QLYHUVLW\ RI &DOLIRUQLD ,UYLQH &$ -XQH



Biology Department

'RUNLQJ FORVHO\ ZLWK PDQ\ LQWHINAIRF LSQGQQ U\ $NW RHDD/AW KD O |
RQ FDPSXV 7KH %,02 1HXURVFRHXQFNHGHYHVROPHRWOQ@GLQJ IURP
BWXGLHV %L*3 DQG 3XEOLF +HDOWKLQURIUORYV RMIKG\ % MRXGERH Q W V
J\ '"HSDUWPHQWY{V JRDOV DUH W RHHWRYLIE/HWHKRKH R RXWZ WK K VHDH
RSSRUWXQLW\ WR GR KDQGV RQURQHDRE KR QW UH/MILOLPAK ZLWK D

SURIHVVRU ZKLOH RUHULQJ VW DMk R\ MHIHDRW YU B ER 6 R RRO F Rk Vo,
HV 7R WKDW HQG WKH GHSDUWRHQMW KRR vHKRQBYYrYWASaHIIBY. ¢
ZRUNLQJ LQ IDFXOW\ ODEV WKL Vg SRta \thihy HDIFW KAV Ly & Uik 1
LQGXFWHG LQWR WKH 6LJPD ;i 1RQd UMastibigthaM/Yy HFHL WHA WEkH 'z L.
DGHPLF \HDU WKH G HS D UWRHR ManKsBWeinstily ¥ B HOWAE WKH &F
FRQGXFWLQJ KRQRUV ZRUN 7KH GHISRRWY BB kX UF R PPASOHUG S H L
WR SURYLGLQJ D SRVLWLYH UHYHMQR GEmREEcRLEHR Y HESWKH -1
HQFH IRU DOO ELRORJ\ VWXGHQWY oW Dy ULYX QW RRI HAENORVRAU DY
PLWPHQW VHYHUDO RI RXU VWX®HEMW & ZEIURO R F DR 6 LR QWO +

RU IHOORZVKLSVY WR SXUVXH WD% U%\}W?,%hQﬁVHQbWJMIJBR/G?(FPMLRd

Michael Chen D QR&becca SmithUHFHLYHG

R R & e S e

:LOOLDPV RU bauvidfEDresiky 20D (AGhley

Zhou'20ZLOO EH ZRUNLQJ DW WKH ﬂ% ﬁ[5<W g;_FvV \@?/\};Wud éﬁ? PEJRUQDT
Anastasia Tishena 20VSHQW WKH VXPPH OC\HEB LE OOR
,QVWLWXWH )XQGLQJ IRU VXP-P B 1R eiglﬂ\%%%%g o
LRXV VRXUFHV LQFOXGLQJ LQGI fHB vHPRW b%H

* Emily Maclary '10,3ARVWGRFWRUDO 6FKRODU %LRO R JUntbvBring ®¢Rekic@edu- 8 Q |
lators of Hindlimb morphology in the Domestic Pigeon.

* Michael Abrams '110LOOHU 3RVWGRFWR U DS&If)Re0a® &d Si8dph: %ntient Eodddrived
BURFHVVHYV 2EVHUYHG LQ -HOO\¢ VK

 Gordon Smith‘13.* UDGXDWH VWXGHQW (FRORJ\ DQG (YROXW DRQUIMUASH E
YDULDWLRQ LQ ARUDO IRUDJLQJ LQ KDZNPRWKYV

e BetsyHart’'14*UDGXDWH VWXGHQW OROHFXO D Alte¥ed eoarfdrriatioBdbE Qe HW R C
Escherichia coli beta-barrel assembly machine alleviate outer membrane protein assembly defects.

* Nitsan Goldstein'15* UDGXDWH VWXGHQW 1HXURVFLH Qd&dties @@ teyuirdd\Var W\ F
sustained resuctions in hypothalamic hunger neurons.

Class of 1960 Scholars in Biology

(PDQ $OL 1HEL\RX OHWDIHULD
+DHO\QQ *LP 5RGV\ ORGKXULPD
)DULV *XODPDOL 7\PD 1LPUL
&KHQ <L +XQ1J $OLD 5LFKDUGVRQ
AXQJ 6KLQ .DQJ (PPD 5RJRZVNL
Julie Kim %HQMDPLQ :LSSHU

<DQJ /HH $VKOH\ =KRX



3URIHVI¥Babta FRQWLQXHG KHU UHMMD UEIKH RQXWKB IV RIKQYV DFDGHPLF \HD!I
E D F W BddobacRrium tumefaciens7 KLV S O-D QWD SIDNVKR UHYLHZHU IRU WKH 1DWLRQD
JHQ LV EHVW NQRZQ IRU LWV X Qofeculdr BIEMt Miciabe WitRraGisheMicraditlogy, $

DQG SURWHLQV WR KRVW SO D Q Wew Phgt@ogist WPKyXigloyioal EIOMoBaDIsY IRlant Q J W K |
JHQHWLF PDNHXS Rl WKH SO DQ \Rathopey, B QRR¥itle@ in MidrBhbgy\DitDid Wik X

PRUV 3SODQW FDQFHU  WR IRUGLDWW KHKH §HUPWHICRRQVIWKH $TBYH VR U\ ¢
PDMRU JRDO RI WKH ODEfV FXUWH DQ®WKH \OHLDRIFFKKH P Y VWRJ \F ER O B F XVAHJU %
L]JH WKH KRVW GHIHQVH UHV SR QVFHW *HH@RAIWNG3 ER WK R PAFFW BQIGX PHV L J
+RQRUV R&NeC@IGO®bY '18DQG LQGHOHDPBWQMKH ZDV DOVR D PHPEHU RI WK
VWX G\ \AWNSE\HIGEMIl ‘18 SXUVXHG WKNMKDWM GKRRIH WKH QHZ GLUHFWRU RI W
LQYHVWLIJDWLRQ 7WiHDoglel'Udbvei RQRQWIEXP\ DQG JDYH JXHVW OHFWXUHV L
ZLQWHU \JWéleG@ioian@'@0 LQ WKH VS UIXEIOLFRMWHD OWK DQG 3KLORVRSK\ RI (G
SHEHFFD DQG $ORQVR DWWHQGHB®G OMKHVKWHK \$@BRKDBOWEDURZQHDVXUHU
*DOO &RQIHUHQFH LQ &RUYDOO&XDSWHIRRI WHKH TRWYLRODOFHUFLHQFH |

LQFOXGHG D ¢HOG YLVLW WR WKg\HH Vv o ok agseH- R Wkt GFRROIRVAP o |, 2
&RRUGLQDWRU RI WKH 2UHJRQ :(4@H 5H ViHP YidH QYNNG WHEHs 3N ¢ (YR O
WKH FRQIHUHQFH 5HEHFFD SUHWHQWHG D SRVWKH BOGLAYRHM v \HDU
VRU %DQWD SUHVHQWHG D WDONyRQzW N LU WX IF DR oW ERG FI 43 F L
WKH RQO\ XQGHUJUDGXDWH WR |ykkpHLF)HWX MY PXHEOVDERREGW EBR ORQ.
VRUHG E\ WKH 86'$ $JULFXOWXU g yPyd3 MRRGH5REHPKEKe BULEEHDQ LVOD
WLDWLYH 3URIHVVRU %DQWD DQM&IRYEH\BURRAN R VY WHERD &CHRM HU HRWY |
&DUERK\GUDWH 5HFRIJQLWLRQ DRGUHH QAPANVOQAR FRDYWPWAMSSLHY W
RI OROHFXODU %LRORJ\ DQG *HQRWLDE IR UK XYW QLYIUYRLW\ WR VHW
LQ '"HQPDUN 7KLV \HDU PDUNHGyUWWHDHRKE RFRPORMUHWIRY 7ULQLGDG
JUDQW IURP WKH 1DWLRQDPGyRF:LIHOLIDH PR XERODMIRA/ WXGHQWYV

0 . ) .
WR WKH A@@Wd&ar@dﬂ@df%t&bldopsmae_KHQ QRW WHDFKLQJ RU LQ 7ULQLGDG

fense Responses to the Agrobacterium tumefaciens T%p's UNLQJ ZLWAzal Bisk @61 iV Del Rose
VI Secretion System

Hooker-Newball 21 DW :LOOLDPV WR UDLVH W
‘XULQJ WKH IDOO VHPHVWHU 3URylIRY VVRY 1 W DWKRRIKW BIXFURLsoH J
ELRORJ\ ,Q WKH ODE FRPSRQH@W RIoWKbE VO LWHYRWXY¢EREEVIHOHUD W
FRXUVH WKH VWXGHQWV H[SORWHkG @ LY REHROL S LY i/ 8\ b MR Q[ s
IURP SRQGV DQG DJULFXOWXUDQyNHWHYIPREP @BV DR RILEREDGLDREDswE
QLD DQG FKDUDFWHULJHG XQNRK4QyupRAMIIUGBE YSVRLWYDYWMFOHG WR
ODWHG IURP D YDULHW\ RI DUWLNRGERR Bttt tdURVZz BBYNEBYWQRWRH ¢ HO
VHPHVWHU ORQJ IRFXV RQ WKH bW bmRWULRQY R WK B F® AMWH BLU H
FRPPXQLWLHV LQ WKH DQLPDO JywWHVEHPRIR® KOO Xy WPRHKQHPDOH J3
VIVWHP GHYHORSPHQW DQG REHY KW \U DMdyah Pl KDY VERH EBPZRUNLQJ
SDUHG WKH PLFURELDO FRPSRYV lWkiR @RI Wit Bk Vo BURP UH ¥ BYWHWM WHD P
RI DQLPDOV ,Q WKH 6SULQJ 3URRGOXYRBY 2006 xWVRWAOMURKRWXBEFH QWY IURP
EDWLFDO WR SXUVXH KHU UHVHDYFK WRBW ¥XRRNWDLPRMPY 2ZR¥ FDSw
DZDUGHG WKH 1HOVRQ %XVKQHQQdIs | hWDIRRR IRHU- I sRY KFHHwWDO vw
*HVSHFLDOO\ FROODERUDWLYH /W HWGRAY AR QPRB U v Xl & K P QW MHE v
DQG ULJRURXV FRXUVHZRUN D G YEmvi Rogowski ‘1D Q8Bphie Lu ‘19 FR- DG

7KLV \HDU 3URIHVVRU %DQWD FRIQMIX GHW KK HOQLHOHDXUWMN ULR) ODWK 6V
DV *DXGLQR 6FKRODU IRU WKHW&KRIVBNIHPBR GZH O BERMHWLQJ WKH OF
VRU %DQWD V OHDGHUVKLS WKRAROWEODR HRDSWKWID GD]WB RBRSXODW
FR VSRQVRUHG D ZLGH YDULHWWRI WKEF®L FRHY B QVRD R ® IWMRBULAVWLQDO
LQFOXGLQJ WKH UHIXJHH FULVLA\ODWKIRQ IGADDPHFYQRE LYKLWREBBHH ZL
ZRXQGV Rl ZDU DQG VWHZDUG\OKRGJ RVHIPDG BEWIDQ W RV WRDAKOWH WKH L
WKURXJK RUDO KLVWRU\ DQG G RKXPSRSWODWLRQ GVQRPROBVIRM WKH JX

D GD\ ORQJ UHWUHDW IRU VW XGHRQRYM W R U beoHAM (R @ x LY ILREIHE MW [ ST



LQ ERWK WKHRUHWLFDO DQG HPISQ U)IDF®D@®@ H F RID@RG \ TKMG IHKRIOXOWD | G
+H JDYH WZR WDONV DW VRFLHWXRBHHWL®J2/ DQGLQDeYSHURQH LQ

YLWHG VHPLQDU RQ KLV UHVHD UK \R Bk tHEad b Y4hU M-AMARRSIK TROIE V3 -
+H ZzDV DOVR LQYLWHG WR JLYH FDR%@l@Q\NH\\ﬂAHfd\(X\pH*LD(WJIWtﬁﬁ\KﬁBG
OXWLRQDU\ "HPRJUDSK\ GRFLHW\SBHWW\%MLQH&B%@@LWE-FUWWMSDSH
)/ QH[W -DQXDU\ +H FRQWLQXH\sr\cRtsMdhhh HeReit M BéckR Whth (8, Bree

itor for theJournal of Animal Ecology lyn Karno '20, D QB@ima McAvoy '17DORQJ ZLWK
$VVLVWDQWatBCaReH FRRWLQXHG KQAWOWH @ DYHHKYLW\ FROOHDJXH 'DY
LQWR WKH QHXUDO EDVLV RI IRRG 'HQWB KHUW QG VB H FsidifHg Dt RZUD
XVLQJ PLFH DV D PRGHO RUJD (skidure, a GanyvsknsitiGyphné, askabnddelKdd studying
SXEOLVKHG WKUHH VFLHQWL ¢ F epiptéyendsig ICHIdKshocl) i B e insevisiGiH W
FR D XWAER®PUNéurons can increase food intak@ation DQG GHVFULEHV KRZ PXWDWLR
during conditions of appetite suppression and inhibW HL]XUH MXV FDXVH ALHV QRW R
anorexigenic parabrachial neuronsZ DV SXEOLVERQVHQWR PHFKDQLFDO VKRFN H
The Journal of Neurosciencd QG FRDXWKRUYNDOQFDX&HD& SUHYLRXVO\ VKRZQ
Rachel Essner '16, Alison Smith ’15, Adam Jamnik '1 ¥ XGGHQ H[SRVXUH WR FROG WHPS|
Anna Ryba '16,D Q2Be Trutner '16., GHQWL¢; FDQ/ DRE@G IRWLRQ WKH\ FUHDWHG D QF
discrete, intermingled hypocretin neuronal population® OORZYVY UHVHDUFKHUV WR WUDFN \
ZDV SXEOLVKHG LQ 7KH -RXUQDQO @ QHRABDOQAD WIKY.N ZHXOREHR X\V H I X C
DQG FRDXW K Rahasi lyérF1@, ) RecHeBEssner ¢, H G SURWHLQV WKDW ELQG WR -
16 DQG 3URIHVVRU RI ODWKHPDWL KX FADXG/ 6 WKIHW LL\QWHYG%MR G HW
QKDUG .OLedM®rEeltdnd in heat: Alink be RI SURWHLQV LV DuHFWHG E\ ORVYV

tween warm temperatures and appetite suppresstdd Vo pQ QDK DQG 6HHPD FRQWLQXHG U
SXEOLWKeb®idiagy DQG FRD XW KM VjHQHRQPRGNCIXQGLQJI IURP :LOOLDP
ria Vicent Allende "17D QG®nor Mook '16  BURIHVWKGEHQW UHVHDUFK SUHVHQWHG
&DUWHUV VWXGHQWV DOVR SUHW\Q%WW@RS@M\MHQMDWQWMO
6RFLHW\ IRU 1HXURVFLHQFH &RSHWYHQRW O DHWKRQVWRQVZHHQ
' & Hypothalamic arcuate nucleus neurons that-regy KDW HQFRGH SURWHLQV WKDW El
XODWH HQHUJ\ KRPHRVWDVLV FRQAFMR LQAXHQFH VOHHS ZDNH

behavior ZDV S U H Wit€am\3ol@st&n "15, KEISeySURII—UVa\hFEUWards FRPSOHWHG KHU WK

Loy '15, Brian Levine '16, Will Duke '17, Olivia Meyer .
HD DV KDL Rl WKH 0/ L R R
son '16, D QA@am Jamnik '17TRH neurons respond to\ v & U 0 ORJ\ "I

FROG H[SRVXUH EXW VWLPXODWIL%BVIS\%IééQWY/X%i:g%%\ ﬁ@ﬁpﬁ{

body temperatureZDV S U H YV SaaWdh@arE'L7
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D QRachel O'Sullivan '17 3URIHVVRU &D [QWRKJD Dleyﬂ
VHQWHG LQYLWHG WDONV DW 7 8Y
+DUYDUG OHGLFDO 6FKRRO HV
(XURSHDQ &KHPRUHFHSWLRQ 5H |
ORXQW 6LQDL OHGLFDO 6FKRRO Ier
D WDON DERXW WKH LPSRUWDQ |I§| %N

H

I

DPV LQ -DQXDU\ &DUWHUﬂV OLQI
E\ UHVHDUFK JUDQWYV IURP WKH I%l_h@

DQG WKH 1DWLRQDO 6FLHQFH )R UGHU WR WHVW 'R U

W

Q R
2YHU WKH DFDGHPLF \HDUDV&Q;LLWH YHeRW VW HAL WK H\ DOVR F
two thesis studentdacob Sperber '17FRPSOHWHER B XYWV LRQV IRU VRPH VXE SRS
VLV SUR MGh&ractezatidhHtGe parasubthal \HpU RI GDWD FROOHFWLRQ 7KH
amuc nucleus as an appetite suppression centerQ @pyv WR FRQWLQXH WKH RQ JRLQJ \
Heidi Halvorsen '17 FRPSOHWHG D WKHMWYHOWRMERIFMO WEMPWHEUQY RQ IDO
Hypothalamic neurons that regulate food intake andyy WHUDFHDH ‘H DOVR ORRNHG DW
energy homeostasis are active during torp)BURITH¥YWRY QJ YLVLWRUV WR IRXU VSHFLF
&DUWHU WDXJKW 1HXUDO 6\VWHRY PRS SbEFROWRSYHA 5RDG
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ZDUGV WKURXJKRXW WKH \HDU EBE&WItrR PFIEKQ N WIIRJUNVHRB ER U WWK IRWYHF R Z L (
LQ WKH %LRORJ\ '"HSDUWPHQW MRPORPLUKGARDHRLYQGEWMWHBY LQ 1HZ
OROO\ FRPSOHWHG D WKHVLV-L@HWBEV'R SDVWHRAEMGRWKBVWRHULFDQ 6
HPDWLFV DQG 6WDWLVWLFV ZLWARQURUHQVR UL QX®VLIHORPDBENZRBRRGIRUQLI
7TKH WZR VWXGLHV ERWK VKRZ-H® Q& IF\R OBBidHaLBibo $h VL 7 \EekliVdsiaye ‘20HMEH U R
JHQHLW\ LQ ARZHU YLVLWRUV-DBBRUHVNVWRHV YDADR QD O R MRSERMWH QW H G
LQJ D QHLIJIKERUKRRG PRGHO R kibSHGtuttQeadngRaecolddical gratdienv H F W

IRUDJH LQ WKHLU KRPH UDQJHV gRUc@V RN @i@fH 8RO 2HR P& HEUD W
ARZHUV GUDZ RQ LQVHFWV LQ WH%@KI&BM#BWQ@WUWSRNH C
HUV RI SROOHQ LQJ ZLWK 'DYLG DW :LOOLDPV DORQJ ZL
3URIHVVRU (GZDUGV JDYH DQ LDRYLWWHE QWDRLOMW\DWQWKHGXERWROV $PR
PHHWLQJ Rl WKH (QWRPRORJL FfesaRigs BMI0sR VasBrRiskik'82DNdalBcott ‘82,
'HQYHU &RORUDGR 1RYHPEHU Phil CouHiHgu9aY EvarNPreis3al 98y Qarhi® Art '93,
31HDU &RPSOHWH 2EVHUYDWL R Qstemy Fp©O’'B5Z Hridy YcBrideV $8|UJdsh Sh@piro '98,

FDWH )ORZHUV 8VH /RFDO ,QV H FBthah PRiked R@ Aldn@@I¥orcR0Q, Besis PYirbef I,

ZDV SDUW RI D VI\PSRVLXP RQ 3 (H&i0 RickyL' (3, \DdaHRwidid VO%K Ahdie/ @' Sullivan
HIWLQFWLRQ GHWHFWLQJ DQG ‘0vEaiyBahwhBnQ0S, ICAULk Sddity H09 ETh&asa gl Q
WHUDFWLRQV" $W WKDW VDPH PR Qukeé Baii A#D\Beth Cod&t 'ER DIOHH D-IR 8 R
'DYLG 6 Rulia\dkng '16, D Ql@ne Davis'l7 SUHVLXP ZDV IROORZHG E\ D UHFHSWLRQ |
VHQWHG u@RingWrHllmator Decline by in WLPH ZDV KDG E\ DOO

creasing Floral Resources for Insect Visitorss K H D-QwIBQJ WKH \HO&reIW@R IHYGRIHU VW XGH C
JDYH WKH DGGUHVV IRU WKH DQEXB @ PdHV6L &k B/ K3 &R RQIHFVWIH VHD L
FXW %RWDQLFDO 6RFLHW\ DW WKH &AKQQHE WD RYW DRWH Vb SBOWNYW P
$VVRFLDWLRQ +HDGTXDUWHUV bghgEbNIP PRL VEE O X KH VHM@ONEDFWHUL)
ZDV HQWLWOHG *%RWDQLFDO ([WRRVPRQW BERQBOWWELRERWRV\QWKHYV
,PSDFW RI 80WUD IDVW 30DQW VS0 hlohi W DR IDY b P LRy WEHEOW FDUETF
DW +RSNLQV OHPRULDO )RUHVW7RQ3IBEPREUGMRANCILARAMRMHVWDEOLVI
RUJDQL]HG E\ %HH J)ULHQGO\ -LGQBRPYWRAYHB WUDPSVBEWH LQWR SK\
YRFDWLQJ IRU D SROOLQDWRU IdkH@ARY\FTWRBWRLFWDIKHLWHOEG LQ wi
WDON ZDV DWWHQGHG E\ DERXWpoSHRSPVVZERHOVWRYRNGOWIEH vvLPLC
GLYHUVLW\ RI WKH IDOO EORRPEQ{ARZHINGDQE sSWKRWRVIPFRYVLY DQG
WDQFH IRU SROOLQDWRU KHDOWYY ZHOO DV LQ SKRWRV\QWKHWLF SHU
BURIHVVRU (GZDUGV DWWHQGH® UWFKHWHHWMXBBQ VERBHNW\ WRKH HY RO XW
1IDWXUDOLVWVY FRQIHUHQFH LQ $¥DORWVWUDWBOLHVWDRDQDUHY SPRQXH WR V
DU\ ZLWK KHU VWXGHQWYV $ORSHQGRIPH DWW Q+BEQ J WRXDKDYV DOVR FR
.QRHGOHU DV ZHO OMPIY MEEQEHIY. WWOHG MW DVVR 6HD ZKLFK LV DQ RSHQ
7KHSUHVHQW HG® DUSRRRGHOHWH UBBPREB GO RURFRFIFAYV WKULYHYV

visitors support a neighborhood model of pollination 8QGHUJUDGXDWH VWXGHQWV ZKR SDU
6HQLRU /MDaANSINHERPSOHWHG KLVQQ WKW YHDQU RIDERUDWRUMidheKILY SDVW
WHDFKLQJ EHIRUH UHWLULQJ DWhahKi 8 HHER RMRARH G HXHWQ DVHRHDWRU\ L
DIWHU WKLUW\ QLQH \HDUV RI-WWDW KJIHMH BB FW D)W K @/HQW 2UWKQWKH JR
LVP %,2/ LQ VSULQJ ,Q WVHYRR O XWRRQ RI QLFKH G PwehlbidQWLDWLR
B3URIHVVRU 6P LWIKckeR Embl GeoZcbw Koccus OLQHDJH OLNH FKDUDFWHUL]JHG W
WLQXH KLV ORQJ WHUP VWXG\ RHQNKH RERPIXOWIMDL RQ FBALROWR IR RIVWUDLC
WKH ERUHDO FKRUXV IURJ DORQGEUW® AKWHKSF ¥ O D KRbuHboitaRdkdd R WY, EDIHH

5R\DOH :LOGHUQHVV 1DWLRQDO 8WIUQNJ ARZ F\WRPHWU\ WR PHBVXUH FK

6PLWK DWWHQGHG WKH DQQ XD O WHMWVoD XSG WKARWRBHKPRO -RAMRBIHVFHQ
6RFLHW\ RI $PHULFD LQ 'HQYHU CERBRYWd® WMHEL Rk RWEXLWUDLQV KDYH

ZKHUH KH SUHVHQWHG D SRV®HLG 2L WKR -R®RQU HPMBiec yUUDGLDQFH
Julie Jung '16, D Q.@ne Davis'17on Countering Pol SURFHVV LV FKDUDFWHUL]JHG £\ WKH D



URSK\OO AXRUHVFHQFH VWDWH D/ RHABEHVULR U RXKH GOHEIRJDIBW RAL\R QLR

FKORURSK\OO SLIJPHQWYV DQG RYPRHRFUHBVHE WbXY k&0 W LS RW
HI[FLWHG VWDWH HQHUJ\ DV KHD WH WY & DRGD /K P H WP S REPYHPQW LB
S OL F D WARIQoXocbBcUSFHO OV LQ WKH ®SHQ RFRZRPMK H[SORUHG WKH SK
ZKHUH PL[LQJ HYHQWYV ZLWKLQ @i tx dBWY HiX b ROXPE® DR VHRUIDQL
SRVH FHOOV WR ODUJH AXFWXDWLWQ\MWS\M@V{)&@O&LMDC@\H_QWLQNH@V
,Q DG Gy LE@ROFRQWLQXHG DV-DWKHYIHHIER BHIVWIUMHPH HQYLURQPHQ
WDQW LQ WKH ODERUDWRU\ GXUQQWKWMKWUSVUXPBHWUHPRBGWMHRD @ KR WL
LF \HDU 6KH FROODERUDWHG ZRMWEWOERMH H. @ REKKID/UHD FWMWHU2ZJUQ QL VI
WKH HuUHFWV RI LUUDGLDQFH -OKHHFW RWHWK B LMFXZW KRRIVGR UHWLJ
ent Prochlorococcus VW UDLQV DQG FRQWDEPRUDWRULSHYVR WHKHEW ODUJH LQW
RQ WKH 3FE OLJKW KDUY HGabby QUWEPREFHEOW Y BRRM[BORWH KRZ RQH F
Martin’21 DOVR MRLQHG WKH 7LQJ OROEIDMWIAW R UN RNUKRLAI B AMDIGHH BIUARR FH V V
\HDU DQG DOWKRXJK WKH IDOOHYROXNWHR® HJIH \ZO0WNVKLIH) MIR/MV UL F |
WLPH VKH ZRUNHG LQ RXU ODE KHU EURWKHU .\OH KDG EHHAQ
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I1DWDVKD $OEDQH]H $VVRFLDWH &RQVXOWDQW 7ULQLW)\ 3DUW

. 'RUNLQJ DV D ODE WHFKQLFLDQ LQ QHXURELRORJ\
DLVAN %DQWD  EyLIJKW LQ %UDJLO

-RVVHO\Q %DUDKRQD 5HVHDUFK )XOEULJKW LQ &KLOH

%ULDQ %HQLWH%HR\Q-\INDRUQFKO%VVLVWDQW LQ WKH "HSDUWPHQW RI1 3V\

OLFKDHO &DVVLG\ 5S5HVHDUFK 7THFKQLFLDQ , :HLOO &RUQHOO
$QG\ &DVWDQHGD 03+ LQ (SLGHPLRORJ\ DW 8QLYHUVLW\ RI 7
(ULFD &KDQJ SWWHQGLQJ 8& 'DYLV 6FKRRO RI 9HWHULQD U\
OLFKDHO &KHQ 5HVHDUFK $VVLVWDQW LQ *HQRPLFV %URDG
$PDU 'D\DO $VVRFLDWH &RQVXOWDQW DW 3DUWKHQRQ (<

.DWKHULQH )HDUH\ :RUNLQJ DV D 8 6 (TXLWLHV &30 $QDO\VW

6KHOE\)LVKHU LQ% HWl Q LQ $VLD )HOORZVKLS 3URJUDP 'HYHOR
L
1

R
H
ﬁQ 5HVHDUFK $VVLVWDQW +RVSLWDO IRU

ODULDQQD)UH\l(D?—lQFWW Z <RUN &LW\

SHEHFFD *RUHORY 5HVHDUFK DVVLVWDQW WHFKQLFLDQ DW W
OHJDQ *UHLQHU 'DWD 2SWLPL]DWLRQ $QDO\WW DW 2SWXP LQ
+HLGL +DOYRUVHQ 7UDLQLQJ IRU WKH 1RUZHJLDQ OLOLWDU\
$QQD +DUOHHQ 'RUNLQJ DV D PHGLFDO DVVLVWDQW DW &30
.DWKU\Q .HQQHG\ +HDOWKFDUH FRQVXOWDQW DW &ODULRQ +|
-HUHPLDK .LP ORGHO %XLOGHU :LOOLDP 5DZQ $VVRFLDWHYV

$ZDUGHG D &KDQGOHU )HOORZVKLS WR H[SORUH 3¢
'DQLHO .LUVFK VSHFLHV ,QWHUDFWLRQ DW =RRV™ ZKLFK KH ZLOO C
©

outside of the US.
+DOH\ /HVFLQVN\ 3RVW %DFKHORU )HOORZ DW WKH ,QVWLWX)
) LHOG ZRUN ZLWK 'DYLG 5H]QLFN RQ JXSS\ HYROXW
RQDK /HY) UQLWKRORJ\
7L

&DQG\ /X XO0 7LPH %LRORJ\ 7HDFKHU DQG $VVLVWDQW :RPH
RQ 6FKRRO 1HZ +DPSWRQ 1+



&DOYLQ /XGZLJ SHVHDUFK DVVLVWDQW WHFKQLFLDQ DW %RVWRC
SHWHU /XJWKDUW '"HYHORSPHQW (FRQRPLFV 5HVHDUFK $VVLVWD
ODULDQQD ODJLGHQNR 0' HVWHUQ OLFKLJDQ 8QLYHUVLW\ +RPHU 6

E%?Q\D ODKDOLTDXIDW'BRXPPLQJV 6FKRRO RI 9HWHULQDU\ OHGLFLQH '90

VXDO $UWV 7HDFKLQJ JHOORZVKLS DW 5LYHUGDOH &R
.DVOH\ 0F*RQDJ l‘TkHQ SXUVXLQJ D ODVWHUV LQ (GXFDWLRQ IURP WKH 8
HVHDUFK & RRUGLQDWRU 6HDYHU $XWLVP &

&KULVWRSKHU (%'9@8%%@/ 6LODL 1HZ <RUN® 1<
SDFKHO 2UHQ SHYHDUFK SVVLVWDOW  LQ D ONXURVELHQEH ODE LQ v
'RPHQYV +RVSLWDO LQ %$RVWRQ VWXG\LOJ WKH HUHFWV
"HQVHQ 3DN 5HVHDUFK $VVLVWDQW %RVWRQ &KLOGUHQYV +R\
+HUFKHO 6PLWK J)HOORZ VWXG\LQJ IRU DQ 0SKLO LQ Wi

7TKRPDV SLOH\ LoFH DW EDPEULUGTH 8QLYHUVLW
6RSKLD 5REHUW ,57$ )JHOORZ /DE Rl %UDLQ DQG &RJQLWLRQ 1,-

$OH[LD 5R\DO (DWPRQ ODVWHUYV SURJUDP LQ )RRG 6FLHQFH .LQJVYV
"HDQ 6DOLVEXURHVHDUFK /DE 7THFKQLFLDQ 8QLYHUVLW\ RI ODVVDFKXV |

'QIHFWLRXV 'LVHDVHV DQG ,PPXQRORJ\ :RUFHVWHU 0%
'DQLHOOH 6LP :GRUUHNé_‘l?VJ +DRVV[S)LF<AI/-IB/(I)-|D(%EI\</V%\F/Q\6LVOV¥DQW LQ WKH-YDVFXODU
SHEHFFD 6PLWK 0 3KLO LQ %LRORJ\ 8QLYHUVLW\ RI &DPEULGJH
3D\WRQ 6SHQFHU $VVRFLDWH &RQVXOWDQW &ODULRQ +HDOWKFI
/IDXUHQ 6WHHOH ‘'RUNLQJ DW WKH &KDUOHV 1HOVRQ ODE DW %R
7LPP\ 6XK ‘RUNLQJ DV D UHVHDUFK DW WKH %URDG LQVWLWXW
(PLO\ 6XQGTXLVW 0 3KLO LQ (SLGHPLRORJ\ DW &DPEULGJH 8QLYF

+DOH\ 7DUWHOOB%\I\/IVLKQDJPDB/$D FRQVXOWDQW DW 7ULQLW\ 3IDUWQHUV D |

VLVWDOW WHEKQLFLDQ DW 0DVY “HQHUDO
$ORQVR 9'-OOD\E'#LPC§?8H5|§QC%%URO LO SHUVRQV LOIHFWHG ZLWK +.9

. RUNLQJ DV D &OLQLEDO SHVHDUFK &RRUGLQDWRU DW \
(PPD :DGGHOO Ry +HDOWK DQG 7THFKQRORJ\

6WHOOD :RUWHUYV 7THDFKLQJ HQJOLVK LQ WKH &]HFK 5HSXEOLF
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ODWW &DUWHU $VVLVWDQW 3URIHVVRU RI %LRORJ\
S6GWUDWHJILHYV IRU GHVLIJQLQJ DQG GHOLYHULQJ D VFLHQWL¢F SU

$GDP 6LHSLHOVNL 8QLYHUVLW\ RI $UNDQVDV
*$ FDXWLRQDU\ WDOH RI ZRH DQG LQWULJXH LQ H[SODLQLQJ VSHI

=X]DQD 7TRWKRYD ¢ +DUYDUG
37DUJHWLQJ FRKHVLQ PXWDWLRQV LQ OHXNHPLD"

$EK\XGDL 6LQJK 8QLYHUVLW\ RI '"HODZDUH
S6\VWHPV %LRORJ\ LQ 6LQJOH &HOOV $ 7DOH RI 7ZR 9LUXVHV"~

6KDHUL OXNKHUMHH 8& 6DQ )UDQFLVFR
8/ HVVRQV OHDUQHG IURP LQWUDFHOOXODU EDFWHULD2KRZ WR UH

6RQ\D $XHU :LOOLDPV &ROOHJIH
837KH SDFH RI OLIH )XQFWLRQDO DQG HYROXWLRQDU\ OLQNV EHW

%YHURQGD ORQWJRPHU\ OLFKLJDQ 6WDWH 8QLYHUVLW\
S6HHLQJ WKH /LJKW &RORU 9LVLRQ DQG '"HYHORSPHQWDO $FFOLP

1LFKRODV %HWOH\ 8QLYHUVLW\ RI 3BHQQV\OYDQLD
8¢ 1HXUDO &LUFXLW IRU WKH 6XSSUHVVLRQ RI 3DLQ E\ D &RPSHW|

'DYLG 6HZDUG | 8QLYHUVLW\ Rl 9HUPRQW
33DUOH] YRXV 986" )XQFWLRQDO JHQRPLFV LQ WKH DJH Rl FOLQLF

2U &DPSXV WLRORJ\ &ROORTXL

5RQ %DVVDU
837KH HYROXWLRQ RI FRH[LVWHQFH UHFLSURFDO DGDSWDWLRQ Sl
(YROXWLRQ 6RFLHW\ OHHWLQJ 3RUWODQG 2UHJRQ $XJXVW

837KH HYROXWLRQ RI FRH[LVWHQFH WKHRUHWLFDO DQG HPSLULFL
$QQXDO OHHWLQJ RI WKH $PHULFDQ 1DWXUDOLVW 6RFLHW\ $VLOI

S(YROXWLRQ RI SRSXODWLRQ UHIJXODWLRQ DQG VSHFLHV LQWHUL
'"HSDUWPHQW RI %LRORJ\ 8QLYHUVLW\ RI 7TH[DV $UOLQJWRQ $SU

/RLV %DQWD
ORGXODWLRQ RI KRVW GHIHQVHV E\ WKH 7\SH 9, 6HFUHWLRQ 6\V\
&HQWHU IRU &DUERK\GUDWH 5HFRJQLWLRQ DQG 6LJQDOOLQJ 'HS
8QLYHUVLW\ LQ '"HQPDUN $SULO

6XSSUHVVLRQ Rl +RVW 'HIHQVH ([SUHVVLRQ E\ WKH $ WXPHIDFLI
&URZQ *DOO &RQIHUHQFH LQ &RUYDOOLV 2UHJRQ 6HSW

ODWW &DUWHU
S3URYLGLQJ RSSRUWXQLWLHV IRU XQGHUJUDGXDWHYVY WR H[SHULH
)DFXOW\ IRU 8QGHUJUDGXDWH 1HXURVFLHQFH :RUNVKRS &KLFDJF

s, QWHUSOD\ EHWZHHQ DSSHWLWH VWLPXODWLQJ DQG DSSHWLWH
(XURSHDQ &4KHPRUHFHSWLRQ 5HVHDUFK 2UJDQL]DWLRQ :HOOFRP!

S6WUDWHJILHYV IRU GHVLIJQLQJ DQG GHOLYHULQJ D VFLHQWL¢F SU
'"HSDUWPHQW RI 3KDUPDFRORJ\ ORXQW 6LQDL OHGLFDO 6FKRRO



37KH UROH RI LOQSXWYV WR WKH SDUDEUDFKLDO QXFOHXYVY LQ DSSHWLW
%,'0& (QGRFULQRORJ\ *UDQG 5RXQGV +DUYDUG OHGLFDO 6FKRRO %R

3:K\N DP , KXQJU\" ,QWHUSOD\ EHWZHHQ DSSHWLWH VWLPXODWLQJ DQG
‘HVW{;HOG 6WDWH 8QLYHUVLW\ :HVW,;HOG 0$ 'HF

37KH 6FLHQFH Rl 60HHS DQG WKH $UW RI BURGXFWLYLW\”’
7('; 1IRUWK $GDPV 1RUWK $GDPV 0% -DQ

3 QWHUSOD\ EHWZHHQ DSSHWLWH VWLPXODWLQJ DQG DSSHWLWH VXS
,QVWLWXWH IRU 'LDEHWHV 2EHVLW\ DQG OHWDEROLVP 3HUHOPDQ ¢
3KLODGHOSKLD 3% $SULO

-RDQ (GZDUGV

$1HDU &RPSOHWH 2EVHUYDWLRQV RI )ORZHU 9LVLWRUV ,QGLFDWH )OR
$QQXDO OHHWLQJ RI WKH (QWRPRORJLFDO 6RFLHW\ RI $PHULFD 'HQY

S%RWDQLFDO ([SORVLRQV 7KH (YROXWLRQDU\ ,PSDFW RI 8OWUD IDVW
$QQXDO OHHWLQJ RI WKH &RQQHFWLFXW %RWDQLFDO 6RFLHW\ 5RFNII

| ""_-""F T AT i

e
g ey b il

Sehwheat Manna'190RUDOHYVY ODE OLVWHQV FDUHIXOO\ GXULQJ D GLVXVVL
VFLHQFH SRVWHU VHVVLRQ LQ $XJXVW RI



Chemistry Department

W zZzDV D \HDU Rl WUDQVLWLROMNU XIWKGEL&WHRLUXWVYKHBSDRKAEHY H
PHQW ‘H ZHOFRPHG D QHZ |IDFXOXNAHPEPEPILV H \DWL DWDHMWH DU FKHU
BURIHVVRU %RE 5DZOH D ELRF KWweRtLVBNzaXétR LavioWalD redaghitibihDaF KdtiQhkr

$,'6 7KH 'LVHDVH DQG 6HDUFK IRBLID KWUHY &€(OFKHPLVWU\ Do@QrfG KH
LQ WKH IDOO DQG %LRFKHPLVW Wack) BéMidstX M\Z RV HDZ QGG NG FPWK HR-G ARH |
%LRORJLFDO OROHFXOHV &+(0 FDOQQ6WRKIHWSULRQIQQHFWLFXW 9DOO

7KH GHSDUWPHQW DOVR FHO HE UMDY MNP WXKHHG U Y KLRARBONAVETIWE [ [ T E R Qe
ORYHG IDFXOW\ PHPEHUV LQ Hg Wbl SAHBIYRD QD QARYEWXWH RI
5 &ODUN 3URIHVVRU RI 1DWXUDMRYFRXWY K MAP QAR Q\EHEYRIDIBIKAe F D
SODQ KDV KXQJ XS KLV IRUHQVL IV brbler B Br Wikip & v B\QietiW v UGS D
LV ORRNLQJ IRUZDUG WR EULJKWKBDR bbsiuyeliers § Y RY HMIHRANHR I Z/L
RXWVLGH WKH :LOOLDPV &ROOHJHY B RIKZ YLD G GRKRBIIFRVAMIMU \
6FKHLQ 3URIHVVRU RI &KHPLVWEBP% REDH [V GeWKE 386y BQHUJIUDG
WDXJKW ELRFKHPLVWU\ IRU \H$HUHP b WWirandd @anyevs & B Vv W i H HEH F L
IRU PDQ\ \HDUV DV WKH 'LUHFWWKEHRIVRRN &FrRBENYLEKQWHBZDUG
WKH 6XPPHU 6FLHQFH 3URJUDP DYQH& WVKKHH GORPAHAH 6FILWRAHDFDGHP |
&DPS DQG KDV QRZ HDUQHG WK HWAKDQDFMH MWD VS M QZGH K HVSWHIW HQM H ¢
PHQW H[SORULQJ KLV PDQ\ RWK KW L QWHKGHDQWNY R U B MDabtl Ded @XM .
IRU WKH ORQJ DQG GHGLFDW H GD\QAUdomEHace/KID WF B R WHKG / VK 806Q@.GS:
&KLS KDYH JLYHQ WR WKH GHSDBWWMQW@EL® WRW XG 6 QIMPW L&R &+ (0
OHJH RYHU WKH \HDUV :H ZLOOVBHFWWYRdiRer 2R 1KY BUGH \VZHYWHG ZL
WKHP ZHOO RQ WKHLU UHWLUHPPR®GMROUQIH\WUVW <HDU &KHRLVW!

'XH WR WKH FRQVWUXFWLRQ RI WkR QI £/RY N AradptpoBeieH19Z PY) MK
Rl RXU IDFXOW\ PHPEHUV KDG TXHWHS bHERW \RY sWKH 1$¢ap5RDO\WLF
WHU $ORQJ ZLWK WHDFKLQJ WKKHHYU BRYPWH GERXRY HP dR/ENA UnidkH T
DOVR KDG WR SDFN XS WKHLU R®EHNCDIRE SVEKEN Wy R FEH Y HRioRRME H- G

QHZ 6RXWK 6FLHQFH %XLOGLQJHomwiichk RO (lUH QRRlZY R @ pWKHJ3RO\PHU ¢
ZLWK DEWLYLW\ D QKatherine Mahoney 202DV WKH UHFLSLI

J)LODOO\ $P\ *HKULQJ ¢QLVKHG XBYRPE vHURYEHDYYEKD LU

RI WKH '"HSDUWPHQW :HYUH JUDWHIROWLR X WRUSRYW kR U SHOG |
KHU KDUG ZRUN 3URIHVVRU /HH Y48 BNV KBAP B HALNKQ BIERWIR/ AR - D V
GHSDUWPHQW IURP +RSNLQV +DBRUHFRCOPHSHY R Q@ PEH 3R IERDYIRM "k

IRU WKH DEFDGHPLF \HDU WRZGRLQ &ROOHJH DV RXU GLVWLC
$V WKH &KHPLVWU\ '"HSDUWPHQWD2Y %V(%Z KSAJHVHQD VHPI';Q\ﬁgUD
GHPLF \HDU ZH DGRUQHG JUDG S ﬁ?) il
WU\ PDMRUV ZLWK  RI WKHVH Y '}N bL|_'|-F§J |
WKHVLY UHVHDUFK SURMHFWV $V e d \a
\HDUV WKH UHPDLQLQJ VWXGHQ

LQ WKH QHZO\ FRQVWUXFWHG D S \g o UE{/\/ !

3 0,
LQ WKH S6RXWK 6FLHQFH %XLOGIOP ZEPPK &IS' SROBY o e

'H DUH SDUWLFXODUO\ SURXG RI R XgiaddiQdeB SholRk QGCiigh: U DF

FRPSOLVKPHQWY (DFK \HDU LQGLYLé\Y}\H_‘O& XGHQWV\;I%L?'_b%tlé‘]X}

RJQL]JHG ZLWK GHSDUWPHQWDO DZDU ?( H &0DV

WKH -RKQ 6DELQ $G WhiahanMedddi |H z HGW RYRKDQ +D00 Y%HWKH
RXWVWDQGLQJ ZRUN WKURXJKRXW K&XQRK.HRIN WU\ FDUHHLY RKXHRQ
-DPHV ) 6NLQQHU SU lDatiek®mandBsZDUGHG WR



'XULQJ WKH VXPPHU RI D S S URWLRDWHIOH UHDGWLIRRW RI PRGHO DHU
&ROOHJIJH FKHPLVWU\ VWXGHQWW\GHRH\O ZPY GHIBEG UHNE D UKIKYDRWDOV EHHQ
VLVWDQWVKLSYVY WR ZRUN LQ WKH DD ERU DWKRIULBIVUDIVGEKREOOR PBIR WD G
IDFXOW\ ‘H JUDWHIXOO\ DFNQRZDWEHEJIHL URSHERUYWH IDRPVKMHKHRXQGDWLR
-$ /RZH ,,, ¥ VXPPHU UHVHDUBKVKOQGFRKWVEHRMHRWYHWKLY )DOO

ODUNJUDI §f 6XPPHU S5HVHDUFRK 3¥R GHAMW &enitt HARMRBRNHG DQRWKHU EXV)
JUDI )XQG DQG 6XPPHU 6FLHQFHRBPKIHAR 0% XGHW WHUP DV &KDLU RI W
$VVLVWD Q VAntBdhiR CerasaRilb MRLQHBGHWKMH WHDFKLQJ LQ ERWK WKH LQWUR
GHSDUWPHQW LQ -XO\ DV D ELKRNKHABDVMQYX LARXRWAHQYEWRP DQG ZRUN
DQDO\WLFDO FKHPLVW ,Q WKH PD/OVCL FKHI RHDK JRIWU MAKHHD BIUFIKQ ¥ WSXEBH\Q W V
Rl ORGHUQ &KHPLVWU\ &+(0 *HEBHEQWXWHD ZIKMWK &RQFHSWV RI &KHPL
VWXGHQWY DQG WZR VWXGHQWK B DS VWEWXARY O\ ¢ QINKRI\ VG WIHQWW L Q J
VHPHVWHU KH FR WDXJKW ,QW BR GXF@LERD WKRI L(Q Y MNXRELHV/QMD BKHP L V
6FLHQFH (19, ZLWK 3URIHVYVRUQUHW BRIKNW YWHRVKISSHU OHYHO FRXU\
HQFHV WR VWXGHQWYV LQ DGGH®ERQ RQR OMIFB PIQLYP W K&+OD ERUDS I W F
WRU\ FRPSRQHQW RI ,QVWUXPHG@EWBONQDRFPVWWD&EKIOQJ WKLV FRXUVH |

3URIHVVRU &DUUDVTXLOOR EULGLBWLR HHXUUHKYD QR KWEURIHPIRAVH WRJIE
LQ DWPRVSKHULF RUJDQLF FkHEKRAWKHVRHQ S &Il PAFKPQLYWLF HQJ\PR
VHDUFK IRFXVHV RQ LPSURYLQJMRREIMQGHUVWDQGLQJ RI KRZ

VROLG RU OLTXLG SDUWLFXODWHHRDWWOHKD ® B RS SROUMKLFIOM\V W RR B F
DQG FKHPLFDOO\ HYROYH LQ WEBH OWPBXBNNUGJ BURFRXKHRLVWU\ UHVH
¢UVW \HDU KH VWDUWHG IRXU- SURH MK/ QXK DW EHE B BMILH WHKGH WD P R Q
WLYLW\ Rl RUJDQLF PROHFXOHYV J@HWKKH HE IGRFRHFRQLF\D D \U PRV SHKOIWWE F
PHGLD JDV RUJDQLF DHURVRO SD®G XFWXIHRX\WD S&DVHYHBREPWQW LQ W
studentKatie Spence '18LQYHVWLJIJDWHG WRKML B BO R GA FIX@QBteRAnycE&REEWH0D L X P
WLRQDO JURXS LGHQWLW)\ LQ WKKLURUSHFELREY RV RIHIUMHVHDQMDRWIRG! R
IURP JDV SKDVH PROHFXOHV IRV ILRZHOPRROBIQVIRY RWYV ELRV\QV
D VLPSOH DOGHK\GH DQG NHWRIQRHS R Y QAR DI$ YDV FWQRQY LQ PHGLFL
XHG GXULQJ W KrdrewXRIRardIDESmMeier *HKULQJ ZDV MRLQHGNithQlasV KLV UH \
'21 DQCBris Avila’21 ,Q DGGLWLRQ $QBethidiZ'2D, Q6vik GadvdstKi '20, Grace Kromm '20,
FRQVWUXFWHG D QHZ ARZ W X E HK&hRyDLEI WA RaStagi& Tighen 2R K@i Zh6u 'R0/ H

WR JHQHUDWH KLJK FRQFHQWUDWORYNOR I IDRXBVRRODW EZBXRWE WKW L
WKH\ FDQ WKHQ LVRODWH DQG WK B UDEGWHW IR|H VIWLHIUID & KR VB W U D Q V (
VSHFWURPHWULF DQG VSHFWURVEHRS LK WEWKELRW\F BYRGABWQRQ DQ
DW :LOOLDPV 7KisoN Wong/18 ¥ GHRUWRHG DQLVP YV OLIH F\FOH E\ VLJPD IDFW
UHDFWLRQV RFFXUULQJ LQ WKHWKWPRYVSKBEDEHPLFHROW SWRMMH SUR N\
ZDWHU OHQVHV RQ DHURVRO GURSQHWY W R KhD RSVBSHH R 'ES,
IRFXVLQJ RQ WKH UROH RI VL-Q JIDQHEE LRJioyaH'(B IZKRVRBGEFHIBRGDSURJUH V'
WLRQ RI SUR[LHV IRU QDWXUDO IRIRIPWVY F -REW WRE S DKW HEX PPHW X G\ R
Kimberly Hadaway '21D QU&el Garcia '21 collected LW\ RI D SKRVSKRGLHVWHUDVH HQ]J\PH
WKH ¢UVW GDWD RQ WKH UROH RF WUBRGXEWLRQ PHAWIXGIW LRD B/H H5 SR RU |
WRDFWLYDWLRQ RI DHURVRO R UD DUWQH.FDRBIVBHBROWKD DOVE® HQWHROY HG
WKHLU SUHOLPLQDU\ ZRUN ZLWKUROGREW LIRFQ GD)PIGFR P YM[KELHG WKH
WR LQFOXGH ODUJHU PRUH DWPRVISEWYUMHNML\QUHAKP D QWFRWRQHUH J X (
FXOHV WKLV )DOO )LQDOO\ ZH.BYHQDER/@ERWILQ@QWHGHVR/IDE C\QDVMDW¥W R G
WLRQV WKDW RFFXU ZLWKLQ DHEARQRQ 3 BIXEIHE®H WWdZnKk BadgerfS RS H G

WR OLJKW RU DWP BRah8KHEWIL'EIsR[DOPRVBXUVXHG D \HDU ORQJ LQGHSHQG
WKH ¢UVW VWXGHQW ZRUNLQJ RQ@ WWK ML B RIQHEXW IDPEHEBRMDERE OHV W R .
WKHVLV UHVHDUFK WKLV 6XPPH®>XW B@WHOLRS G J6BEHEBORGWHEKQRORJ\
WKH LGHQWL¢(¢FDWLRQ DQG TXDQWL¢(\WRWLRME RZIHMFRAHG XB® WP ROIE VW
FXOHV LQ DHURVRO SDUWLFOHV, QWU RIGXF W VRIQWW R VIH P H VKRIG V. QV R L R F



'LQWHU 6W XBegew EenErJ20HMichelle Garcia KLV UROH LQ WKH FKHPLVWU\ GHS
‘21, Julie Ha ‘20 D Ql@hathan Lee '2(elin Gumustop SRVLWLRQ DV )DFXOW\ )HOORZ LQ
20 DOVR FRQWLQXHG WKH JURXINO ARGODNE RV DWICR § KH WIKYRVR& H Q
B3HDFRFN /RSH] RQ D SURMHFW WRUNHNXNXOAWHK RWKGCHIDW URX I\Q F
EDFWHULDO JHQH H[SUHVVLRQ YBIZD0AXRIGIW FHPQRRH RIWKIHRWY FRKSLQ J V
W ZDV DQRWKHU SURGXFWLYH INOQXGEGX® WH B KIDEBIWHUY AD VY AR WIDVEIO L
D JUHDW JURXS RI VWXGHQWYV $W¥MWRHK DR R @HR/LFAP HHD W KD R\RIDG R |
WKH JURXS DOVR VDLG JRRG E\HEWIRHWEKH L3W RBHOODPO RVYDHNG @D R Y¥B Q G/
WDEOH LQ WKH %URQIPDQ 6FLHWR®RUH&EKHQ WRIYUH VDY G ZEKRRUHHWWIRIH G [
*HKULQJ KDV EHHQ VSHQGLQJ WKHDXIPFPHWRLYV S URRYIDPJI

LQWR DQG VHWWLQJ XS WKH EHEXW LYKQ HHZ RBETRORmWRS R4S R H L
WKH 6RXWK 6FLHQFH %XLOGLQJgFKHIBHYDQRR VLS KRVEZWP kG MEFRFN
ZHOFRPLQJ QHZ DQG FRQWLQXLEJ YWHUM HESRIL & MAKIGRIEAW v KB R/F W D U
WR WKH ODE UHVHDUFK VNLOOV LQ WKH ¢QDO \
*HKULQJ DOVR SDUWLFLSDWHG L@ WWKH BEARPDGIHD Y RiRHIPOAE EHE SBRPW
PXQLW\ E\ SUHVHQWLQJ D WDON W\ HWilsdh Wang018F LUREECAD'D) 6 WG HSMQ G
5HVSRQVH *RUGRQ 5HVHDUFK- &R\W KHGU HQIFBhSH\Kde KA \BAD Oalada@s 21,

FOXGHG WKH UHVHDUFK UHVXOVW{MRria Noy@X'PIE HOHRIL BXWU KBW DAIG \
IRUPHU VWXGHQWY 6KH DOVR \OHAEMWGPRY HDLOQMAML. HRH N L@ U AL MH [
M R X UQVE ,QMicrobiology, Open Life ScienceB,Q QA DWXUDO UHVRXUFHV ORRNLQJ D
6FLHQWL: PBHHOWNYY D JUDQW KHYEBXYHG IRRIQWRH WM /XNH VWDUV
VHDUFK &RUSRUDWLRQ IRU 6FLHQPH SEHWLQEHOH@WLQH FRQWDLQL!

3 U R | HGh¥isopher Goh WD XJKW ,QRUJIPHUNV 2 PRI WKH VWXGHQWYV KDC
PHWDOOLF &KHPLVWU\ &+(0 DIQE W R H H b8 B HRY PR WP ST XO LQ
DQG ,QVWUXPHQWDO OHWKRGV RMK$HBBYWL WRegW(itpoH QHZQERXWK 6FL
WKH VSULQJ ,Q &+(0 VWXGHDOMB/OPRPSOHWHG D PXOWL

ZHHN UHVHDUFK SURMHFW SURELQRIMAMVR H u HEKR VWDIXPRWLIBRQJIPHU
FDWDO\WWV DQG UHDFWLRQ FRQGLWLW&M ID® G RWDO\V:WLOHUNVKY
PDQFH WR LQWURGXFH VWXGHQ®WNDWR LVQK HK RD W R WH RZ RN S ROD
UHVHDUFK JURXS :LWK WKH VXBSREM RISTOLRUHY VWKHAPKDWDHS VW X
IURP ,QVWUXFWLRQDO 7HFKQRORMSHVMWHIHQW W DDW RWEHYV LHQM B\ +
DQG UHFRUGHG HGXFDWLRQDO YXQHHSORSO®L YRPH KR ZWMRK @ R UH
GDWLRQDO FKHPLFDO SULQFLSOS$RODSISO \VIWMRWRXW XVQ AHQIWRDSHELLG,
Rl UHVHDUFK HURUWY GHVFULEWGRLQD \UKHHF&O UHQW K6 LSWHRUHW X U
7RSLFV FRYHUHG LQFOXGHG WKRRPBH RV VIR® RROGH\YDODQ® HV S|
LQ ZDWHU SXUL¢(¢FDWLRQ DQG -DSRBLRDWUIWRG VKRIUPWWW Q ULRORCS GBI | V|
HV DV PHGLFDO GUXJV 7KH VWX®@HQWV7FDHIDWQY YLKH B Q& GHHIBA ¥ DV
WLRQ WR PDNLQJ WKHVH YLGHRWEHWHPRSYWHWV LQHDQ LQWHQVLYH

,Q WKH UHVHDUFK ODERUDWRU\RERBRLFv FRREIRH W VL o VWYY H R bksH F
RI WUDQVLWLRQ PHWDO PHGLD®WRY RUGHAMNPO YRKHR ED WPHG WA QLVF
DQG PHWDO ELQGLQJ SRO\PHUV KRUJ KWWY MNWDOWRHPHEAHHN
D W L R QlenAyfeV®alvez '18, Alexa Curt '18, AnnaHUFLVH Rl WKHLU FKRLFH H[SORU
Ringuette '19, Justin Ho '20, Negasi Haskins '20; AWHDUUDQJHPHQWYV 3ULQV F\FOL]D'
tia Innes '20, Jonathan Lee '20, Janet Rodriguez 20 QG $OGRO UHDFWLRQ ORVW RI W
Conrad Wahl '20, Abraham Eafa ‘21, Angel Ibarra '21,WKDW ZHUH HLWKHU WRR IDVW RU
Bariki Innes '21, Mykel Miller 21, Juan Peticco ’21,WDW|—YHO\ PHDVXUH VR LW DOVR
Vanessa Quevedo 2D (BBan Valladares 21 D0 ARQUHGH;QLQJ IDLOXUH DQG WKLC
WULEXWLQJ WR SURJUHVV DQG PiORDEL RS D\ Rp & QAR IHWH V& ©ih FQ
3URI *RK DOVR ZRUNHG ZLWK WRARWYKR®YVWU\ VWXGHQW JURXS

&6$& WR RUJDQL]JH HYHQWYV L QRO MDIQ BKABBHRAIG \RWRCHDWH G K H U
EET ZLWK D QXPEHU RI RWKHU @@H\8 D UVPHIPWYV & RQ QG WILHDF LR J



&+(0 %,02 LQ WKH )DOO DQG NMIMREKHDWERQDXBPFLMQFH )RXQGDWLRQ
WU\ &+(0 LQ WKH 6SULQJ 6KB\HVWDEOLDRKBGFRHQUWOQ KHW ZLWK WKH
%URQIPDQ DQG PHQWRUHG WynR RRQRUWHKHYDY WWX\NGHQAQWWOWLDPYVY *HRUJ
thia Okoye 18D QMranda Villanueva’'18 DV ZH®W DWH $V D UHVXOW RI WKH FXUUHQV
VHYHUDO UHYV HapaddoK WONX BDHEMWWVZDY UHEUDQGHG WKH &KHPLVWU\ &RO
Harris '19, Mei Liang '19 $IWHU FODVVHW KRSSHB QLA &RRRXQLWLHV RI 6FKRODUYV
6SULQJ VKH SDFNHG XS KHU HMHOLGSE HQW UBHOWE PPHRPFHHBEWWRR BURIHVV RUV
EUDQG QHZ ODE VSDFH LQ WKH BBRMIK \6RFUHQ BB DEAHIYWIHW ZKHFHQW WK
VXPPHU &\QWKLD DQG OLUD&WG PHOMHIRSRUQOMGERE)V LQ WKH VSULQJ RI

Cohen "20 D QFaris Gulamali '21 LQ WKH ODEp S&YBOHWDXIKW D ZHHNORQJ &:&6 ZRU|
VRU +DUW &\QWKLD DQG OLUDQGP RYWMH@KHB QD W WXPRED RQ DW
%RVWRQ IRFXVHG RQ SURWHLQ £HLBWHLHPEBWWY PR EFRWIO YWY XQLYt
GHQWYV KDG WKH RSSRUWXQLW\ WiRo BYH M it Qg MEEH- U W H WipVo B Wi M HIRW
WR RWKHU H[SHUWV LQ WKH (HOG®VVHG FULPH VFHQHY DQG DQDO\HG |
7KH +DUW ODE VWXGLHV KRZ GUXQGMRLOWDEHHYVHYR® ¥, @V HIWE WLIQHW V G
PROHFXODU OHYHO ZLWK D SDUWIQRX EXO ORIMXW @ G URW FRY WD E'L&

LW\ 0DQ\ IRUPV RI GUXJ UHVLVV$B®E R L&/MSIHIQ/GEL X B REY DLV RVD@QW LQ WKH
QXPEHU RI PXWDWLRQV WKDW UBVX0QWMHEG F.OBQIHY MPRWIX 8 LRRUW B RQ MW L

DPLQR DFLG VHTXHQFH %\ LQYH\BMIoIPW b QiR W& HVKHF KRR %% LHQ QL D
HV DUHFW SURWHLQ VWUXFWXUH pyhW DsXF P LRQCD W QYL BQL YHTuRR W\
EHILQ WR XQGHUVWDQG KRZ HYR®PWLRQ RN PW WKH PBEIRAH QW H G
ODU OHYHO DQG OHYHUDJH WKHi¥h ahddfitd Ent/ tMe YER/ASEORASR SMdhkk WiV L J Q
DQG LPSOHPHQWDWLRQ RI QHZsadirdnt\dddihy BhBrhIQIME dhcedtsiitk &1
SURMHFWY LQ WKH ODE LQYHVWdJ&:bhte Frdnfe) QU th K IHY WAR G VR X W O MR Qnvolt
EHWD ODFWDPDVH DQ HQJ\PH- FgkWphFPWUuRPQDW Wit B RO R [WHR YR UH G
WDQFH LQ EDFWHULD DQG +,9 SYRWRDYH QP & H\PIUWIHWIMRVUHEPDQGD
E\ DQWLUHWURYLUDO WKHUDSL"P\DQWU@HD B bR &K W3- D@ WHHFINQAMW X HD\Q D
FLUFXODU GLFKURLVP 89 YLV @ VAXR Y HIVIF G 4 b R SNIVFRRUR V

FRSLHVY DQG PLFURELRORJ\ WHF

SHWLWLRQV PLQLPXP LQKLELW&%ﬁlcaI Cau(g\';/'Q%Hv&u@c?WWBfﬁDSHUV
PHQWV VFUHHQ GHYHORSP

3URIHVVRU +DUW SUHVHQWHG K%IWH \:EﬁIZUKvtﬁdy ¢1§§< (LQRIT:[I)QI{H

GD\ 6FLHQFH OXQFK FROORTXLX OHQJH

WKH )DOO 7KLV VXPPHU ERWK m i XD
VHQWHG WKHLU SURMHFWV DW XB%
6\PSRVLXP LQ %RVWRQ 0$ OLUDO® sz’DW'%*lk ‘R’"""“

D WDON GXULQJ WKH XQGHUJUDé‘k' \/\/V}Lle\/#f'éJRY\ﬁL?N 53 éLéJ\ WN\UE)H %LRL‘
SUHVHQWHG D SRVWHU DQG ZRQ IQQ‘ZD?'\HBWLH*L LFV SURJUDP DQG "LUHF!
3URIHMWRAte Kaplan WDXJKW &KHP F JUDP IRU BWXGHQWV IURP

&ULPH )URP 6KHUORFN +ROPH wa \yL'_IZVHQWHG LQ WK
6FLHQFH &+(0 LQ WKH IDOO 3P \\/ / Bois G KLV Ul
WLPH KH WDXJKW WKH FRXUVH 2”@ 63 6p 6Y¢R§V{7‘KVM W#ﬁ @REPEBH ZKL
SURJUDP VLQFH KH DOVR WDXJKW B yH¥ IRy H PP \FLEOH Jt
&+ (0 GXULQJ WKH VHPHVWHWYKRWZH FU %Uvéﬁ D'-U DQG FHOOX
FDO IRU WKH VSULOQJ "XULQ?J SDVW GHFDGHV /RYHWW
+H DGPLQLVWHUHG WKH &HQW-H %JW:\% \9 KDYH GLV
LFDO B6FLHQFHV &:&6 ZLWK KL 02531“

L
'K kJéLI]DHG WKHLL
$’ V VHG RQ U
“HUU\ 6PLWK Rl *HRUJLD 6WDWH QI \)v G § LQ WKH
Rl *HRUJLD ,QVWLWXWH RI 7HFK% gp HE/ E UHV}
OLOOHUVYLOOH 8QLYHUVLW\ 6LQE VL,?_J RB % H LOF

\HDUV DJR WKH &:&6 KDV UHFHLY M



KLYV UHVHDUFK VWXGHQWY GHYHRRW®KGE XKIIOIK WKQREJIJ&SG R WHIFWWAD \
WR VHDUFK D OLEUDU\ RI RIIRPRKOYRYHFRRRMERX® GQ IRIWFUHWH
626 UHVSRQVH LQKLELWRUV DQ GV ODNWHP VH G H EitHOMRESGIE YORBBEYS GG D Q
LQ YLYR DVVD\ WR WHVW WKH LnGaresBlamiary V8IWIRE WHKIHBHAd®/XR0EDRSF NV
626 UHVSRQVH LQ EDFWHULD 'XRgdc@ld | RK s XS MF DMOLIR QRLYG WDNTX/D U

VWXGHQWV FRPSOHWHG WKH VFUHHQ@LOWIRY QRPPRAYU 3HDFREN /yStH
SRXQGV DQG KDYH QRZ IRXQG Dp MFRWDY RRQ zTRASBERIGN VRU 0DC
WKDW LQKLELW WKH 626 UHVSRQMHH 8K BWPH G WVHOE R ¥ SRUGW IREY ¥
ZKR ZRUNHG RQ WKIMictael BeH B8V b Q FFOXFHTRUH SURWHFWLRQ 0XW X
David Azzara '19, Emily Harris 19, Si Hou Lon 19w L RQDO 6FLHQFH JRXQGDWLRQ 7K
Larissa Silva '19, Brandon Vuong '19, Natalie Albrighty 6 |1RU WKH SHULRG IRU DQ
'20, Nicholas Madamidola '20, Dylan Millson 2M Q Gy HVHD U F K RQ SDWWHUQ IRUPDWLR
John Vélez "20. John (Jack) Roberts IBRUNHG BYoWhh L FV RI DQ DOWHUQDWLYH PR

QLRU WKHVLV VWXGHQW Am&MayK H G \ Q
Fitch '19 ZRUNHG RQ DQ LQGHSHQ%K@% H/ ﬁﬁ %,EO U H<WKLVQ(;JT
LQ WKH VSULQJ RI 3URIHVVRYU de—‘: W8 POMR, Vs fﬁvﬁa% v

ZRUN VWXG\ UH\AHgBIUU%IKaVZW,XI&HQW v

, ) X , XJKW $GYDQFHG &KHPLVWU\ OD
Deshong '21, Charles Laurore '19, Dylan Millson 20’7KHVH DGYDQFHG FKHPLVWU\ VWX

George Yacoub '21, Shadae McClean '21, Joseph Flor
'20, Nicholas Madamidola '20D QOscar Merino '19 _%IS_)EDUOLLQDJP \\;V gg Y\El)_i(IQDIBH \(/;V R:& KSHHPULI \Ijvl\J/E \V/E

/IDVW VXPPHU 3URIHVVRU /RYH‘@WG\NDMQ)I"RW‘,H\@Kﬁu@ﬁbE'zV\Y\(é\NKHVI
OHFWXUHV FRPSRQHQW RI WKHzbQ QPR PR HSHD 6 EPEEHSWHG
6FLHQFH 3URJUDP 7RJHWKHU-ZL\N\I@WBWFR\)H\YWUD\DSYLL{RQHWP VDOL
DUGVRQ KH DOVR WDXJKW LQ Wb u WrW\HIPIY o 1M HRQ ik FIDS8U L w
IRU HOHPHQWDU\ VFKRRO VWXGIT"QWWLQQ]GS\NH@\FVK@IMWHUPLQDWLRQ

3URIHVVRU /RYHWW DOVR VWY HBoR\O 8\ UBNBHAHN JRIHWVKB Y VHUY
nal of Bacteriology DQG DV D FRQVXOW DR IdbbibdWiindt 6iCHeMRA Education, Non
?]EL)JIE)UPFKLOG JRXQGDWLRQTV 6F L HiReW byrfaniidsXknydice SMhtdMBEAYY, SdHtBns

& Fractals.

3URIHW&/Mitk UHWXUQHG IURP D VDEARWYLGKY DWABKPHPHVWHU RI
'RPHQV 8QLYHUVLW\ LQ 6HRXO \gRyYW K Uit riema@sonX W b RIKW , QW UF

6KH WKHQ VSHQW WKH - gRHPUVWHIWYERID DV LAQwK  VWXGH
WHULP "HDQ RI )DFXOW\ 6KHTO@ HEdhiwUd WX ¥ QEQL RO WIK-HHVWRH |
WKH FKHPLVWU\ GHSDUWPHQW DAXG &y Q@ MY W SYL B D-p HRWWW

DFDGHPLF \HDU 6KHTV ORRMN-QFHIRUZDPWG WR JWWWLRW X G HQ W
EDFN LQWR WKH FODVVURRP DQp ¥ WRHEWERS RQ R¥D g HY O v
SURMHFWY LQYROYLQJ WKH VHO DMV HPEGI\UR b JROGH QDRR S 0 WX
cles with her students. ,QWURGXFWLRQ WR 5HVHDUFK LQ
'XULQJ WKH DFDGHPFEnfiqueHD & +30RIHVVR U

Peacock-Léopez HQMR\HG D VDEEDWLRROPHWKAYHZ L WKW BQRIHVVRU -D\ 7K
VSULQJ VHPHVWHU 3HDFRFN /ySkH&H®SU FEMGRU V RikmihhR et BsiD U |
VWXG\ QRQ ¢FNLDQ GLUXVLRQ DRQ MdPIWHSBHGDWKRIGHH W RSP H
QHWZRUNV +H DVVLVWHG WR -WiRks |RG widP @k & KB BWLRYD 6RFLR G
HW\ $QQXDO OHHWLQJ LQ 7HO $WAWUNWRKO XN @ sBBEWLRYKDODU |

DQG YLVLWHG WKH %HQ *XURR@ BN RY Wt SASFHH/PU+H DOV
WLLFLDO SHSWLGH QHWZRUNV KDy WHHRI WMQWHDG- W8 xR\ HWRY R
IHVVRU *RQHQ $VKNHQD\TV JURXERMHERQORBKRY B Mo alpblas v H F
IDWKDQLHO :DJQHU 3HDFRFN-/ysSkld QRPN EH & (WKEQYRPOP HuRUWYV
HVW FORVHG SHSWLGH QHWZRUMN WIK&Mo YW REY oF PUWRRIECAYRU WKH
$V D UHVXOW RI WKH LQFOXVLRRIRI)DH A+ OBT X&BRXY WRB VRLO VDP
FXUULFXOXP 3HDFRFN /ySH] ZDRHOQWOY Q\HZ OAXE@VWDRQHG /& 06



UROOPHQW DV DQ LQGHSHQGHQWQWHXEHBGWDXWHQ@W JIDREF(@KHRLVWU\ &
WKURXJKRXW W K HMahSroi LTQAuKBi&2 HDOMIMMUH G KLV WKLUG DQG QDO \HDU D\
'18 D QI Velez’20ZRUNHG RQ FRQGXFRLLVOW K. B PI$BSRLQWPHQWY DQG 3URP]
VXUHPHQWY LQ D UHFHQWO\ DF PHREHI RUDNVKWHK : VO® ISRV VAHMA \DL\G H Q W L
SDUW RI RXU RQ JRLQJ VWXG\ R WKW ARHID/EBIFBL O RWKLLRIQY 13Q MWKLKE HQW 0D

+RRVLF S5LYHU ,Q WKH IDOO VH Bay Vhshtab WIDHRI KW ARKUID Q

,Q WKH PRQWK RI -XO\ KH WDXWXYP WKHP&KMWRLVIVQUGE OREREYODU '\QDP
WRU\ SRUWLRQ Rl WKH :LOOLDPMQ&RDWWJIHVGRFPBEW HEG LHMEF KB D\V  7KH L
3URJUDP IRU WUDGLWLRQDOO\ W®&H8 HUIAH KU KV HQ W HER QWR OXWH IR VSLC
WKH VFLHQFHV DQG WRJHWKHUWAKHN® DERU BWRRIY KWKR SUMPY HMAHWD OV R W
KH KRVWHG WKH 'HSDUWPHQW-JVWILXPP HRU BBELIPGEBRHDP RISOURGHUQ &KHP
JUDP IRU ORFDO WK DQG WK JURGH®JY -DQXDU\ VXPPHU DQG Wt

6HQLRU /HF W Xruhél Skirtdér HUHLFWHR. YH @ DDYXRPLF \HDU 7KRPDQ FRQWLQXHG Ul
EULJKW IHOORZVKLS LQ WR YWRKIEVURBY OR Yk pbOKDP YW WR SURE
PHQW LQ WKH $PHULFDV 6KH XVPMHL®! RREINPSHG S RRPXVWAQWY LQ WK
VHPHVWHU LQ %UDJLO $IWHU -D FrUQW R JighiagWreeleis oL, Mapamilbieg (384

RORJLFDO VLWH LQ QRUWKH D VwWNezng Batelol9, ipRmHVeleg 2iwvAlRN Quizon 2 E®H zD vV
VSHQW DW WKUHH GLuHUHQW X tandorVljegasnal PR G L WIKE Kk X\ KIHK S 1B RP
VHULHV RI OHFWXUHV DQG FODWYNW¥VYWRQWVG-B\ WRFHRO IHDG}HPWH &R
RQ SURMHFWVY Rl FRPPRQ LQWH®RPWWI RYQEXR@W D E\d RV kRO ERODMDEL QD W
RUDWLRQV WR EH FRQWLQXHG DWR:E W PR BRKRIFMPRBEFLBRFE@G HEB 28 L
OHFWXUHU DW WKH IDOO UHPHPER@® BWHa \KLvQ/ RWKHKVRUWR Y HKREDQ
WRU PHHWLQJ RI WKH %uD]LOL[@QQ;D(RVEVVD@#@MW\WLVWLFDO OHFKDQL

,Q WKH IDOO VHPHVWHU VKH W&éLéVLK W%@%@%HRNZ"SL:

VHFWLRQ Rl VHFRQG VHPHVWHU g
,Q %UD]LO VKH ZDV D JXHVV\P% WKH JUDGXDWH

SK\VLFV VHPLQDU RQ VSHFWURV@RE*,V\KULV%ébQNZ%HFPd)W\V\U#M/ RYRPDQ DV

3(VSHFWUYVFRSLD HP $UTXHROYy f’L"U‘*WLQJ RIWKH $PHULFDQ &KHPLFDO |

&XUUHQW UHVHDUFK SURMHFWVO BN\DW('
WKHUH DSSHDUV WR EH D ODWH K\V?_F
WHFKQRORJ\ DQG PHJDIDXQDO

UROH RI KXPDQV LQ WKHLU HfW HPHG WK

al Meng -VVRU 'DY
TXHVWLQJ UHXAaterdavy hidrbational D Q
Quaternary Geochronology RQ OHQJ GHVLJQHG DQG V\QWKHVL]H(

EH WKH VWHUHRFKHPLVWU\ RI D ]L
3URIH¢NM Bidith VSHQW KLV WZHQW ria Heredia '20

OLDPV ZLWKRXW D ODERUDWRU\ LI\)B,_QFWI(%{_LYLQJ \
ROG ODE EHIRUH FRQVWUXFWI-_R SOD \/\9 RR)/SHQW
SOHWHG $V VXFK KLV UHVHDUF gg%QGHO o
VLV DQG PHWKRGY GHYHORSPH VIEH WR
IRU WKH 6\QWKHVLV RI 3\UDQ % &\;ﬁfgb; UN ZLWK

3URGXFWV XQGHU DQ 1,+ SFDGH 'vw
PHQW $ZDUG $5($ JUDQW DQG BV DQ H[WHUQE
HU 6FKRODU $ZDUG2ZDV RQ KROG IRU D \HDU 6PLWK WDXJKW



Post-Graduate Plans of Chemistry Majors

-RKQ $KQ 3K ' LQ %LRFKHPLVWU\ 8QLYHUVLW\ RI :LVFRQVLQ
'DQLHO %UDQGHYV 3K ' LQ &KHPLVWU\ <DOH

(OL]IDEHWK *RRWNLQG OHGLFDO 6FKRRO

'LHJR *XLPDUDHV %ODQGRQ &RQVXOWDQW

5DLVKD ,VPDLO OHGLFDO 6FKRRO

&KDUOHV -HUVH\ ODQDJHPHQW &RQVXOWDQW

(OHDQRU -RKQVWRQ ODWK 7HDFKLQJ $SSUHQWLFH +LJK ORXQWDLQ
Esther Kim 5HVHDUFK $VVLVWDQW WKHQ PHGLFDO VFKRRO
-XOLDQQD .RVWDYV 5HVHDUFK $VVLVWDQW

(OL]IDYHWD /DYURYD 5SHVHDUFK 7HFKQLFLDQ 'DQD )DUEHU &DQFHU ,
$OH[L OF$GDPYV SHVHDUFK $VVLVWDQW +DUYDUG 8QLYHUVLW\
-RQDWKDQ OHQJ 'U +HUFKHO 6PLWK J)HOORZVKLS (PPDQXHO &ROO
&\QWKLD 2NR\H 3K' LQ 3KDUPDFRORJ\ 8QLYHUVLW\ RI &DPEULGJt
SREHUW 5RZOHGJH $VVRFLDWH &RQVXOWDQW 7ULQLW\ 3DUWQHUV
&DUROLQH 5\DQ YXOEULJKW )HOORZVKLS 7HDFKLQJ 3RODQG
&DUO 6DQJUHH 7HDFKLQJ

.DWLH 6SHQFH 3K ' LQ 2UJDQLF &KHPLVWU\ 8&/$

OLUDQGD 9LOODQXHYD 5HVHDUFK $VVLVWDQW &KLOGUHQYV +RVSLW!
'LOVRQ :DQJ 0 3KLO LQ %LRWHFKQRORJ\ 8QLYHUVLW\ RI &DPEUL
$O0OLVRQ :RQJ 5HVHDUFK $VVLVWDQW 3DFL¢F 1RUWKZHVW 1DWLR

B3URIHVVRU &KULV *RK ZDV PDQQLQJ WKH JULOO WKLV \HDU IR
6HHQ KHUH WDNLQJ 3URIHVVRU *HKULQJ V RUGHU



Chemistry Colloquia

ODUHQ %XFN 6PLWK &ROOHJH
83RO\ DONHQ\O DJODFWRQH V 9HUVDWLOH 3RO\PHUV IRU WKH 6\QWK
DQG 'UXJ '"HOLYHU\ 3BODWIRUPV”’

BWHYHQ &UDPHU 8QLYHUVLW\ RI &DOLIRUQLD 'DYLV
36\QFKURWURQ 5DGLDWLRQ DQG D +\GURJHQ (FRQRP\ $ 6XUSULVLQJ

ODU\ % HWK 'DXE 1 8QLYHUVLW\ RI :LVFRQVLQ &KDUOHV &RPSWRQ /HF
S6WUDWHJILF 6\QWKHVLV RI 1IDWXUDO 3URGXFWV’

-RHO )UHXQGOLFK 5XJHUV 8QLYHUVLW\
S7TKH , QWHUVHFWLRQ RI ,QIHFWLRXV 'LVHDVHV ZLWK &KHPLFDO %LROR

.DWKU\Q *HLJHU -RKQV +RSNLQV 8QLYHUVLW\
S7TUDQVFULSWLRQ $FWLYDWRU /LNH (UHFWRU 7%/( )ROGLQJ &RRSHUDW

&KDUOHV -DNREVFKH 1 &ODUN 8QLYHUVLW\
3)URP 2UJDQLF 6\QWKHVLV WR &KHPLFDO %LRORJ\’

6DUD /LQFROQ 3HQQ 6WDWH
31HZ ,QVLJKWYV IURP DQ 20G 6SLOO 8VLQJ WKH 6HGLPHQWDU\ 5HFRUG
)DWH Rl 3HWUROHXP LQ WKH 'HHS 6HD"’

.DWKU\Q 5LOH\ 6ZDUWKPRUH &ROOHJH &ODVV RI 6FKRODUYV
SBURELQJ 1DQRPDWHULDO 7UDQVIRUPDWLRQV DW WKH QDQR OROHFXC

-HQQLIHU 5RLIHQ 1 "XNH 8QLYHUVLW\
$1HZ 6WUDWHJLHVY WR &8RQWURO WKH 6LWH RI $WRP 7UDQVIHU 3URFHYV

=X]DQD 7TRWKRYD 1 'DQD )DUEHU &DQFHU ,QVWLWXWH &KDUOHV &RPS
37DUJHWLQJ &RKHVLQ OXWDWLRQV LQ /HXNHPLD”
'KDUQL 9DVXGHYDQ %RZGRLQ &ROOHJH &ODVV RI 6FKRODUYV

SBKDUPDFHXWLFDO ,QWHUDFWLRQV DW WKH 6ROLG ZDWHU ,QWHUIDFH

2uU &DPSXV &KHPLVWU\ &ROORTXLD

$P\ *HKULQJ
35ROH RI D 3KRVSKRGLHVWHUDVH LQ WKH 6HFRQGDU\ OHWDEROLVP RI
OLFURELDO 6WUHVV 5HVSRQVH *RUGRQ 5HVHDUFK &RQIHUHQFH ORXQ

&\QWKLD 2NR\H § DQG .DWLH +DUW
3:KDW '"ULYHV &OLQLFDOO\ UHOHYDQW $QWLELRWLF 5HVLVWDQFH 0XW
SBURWHLQ 6RFLHW\ QG $QQXDO 6\PSRVLXP SRVWHU SUHVHQWDWLRQ

OLUDQGD 9LOODQXHYD § DQG .DWLH +DUW
30DQLSXODWLQJ WKH (QHUJ\ /IDQGVFDSHV Rl %HWD ODFWDPDVHV'  3U
SUHVHQWDWLRQ %RVWRQ 0$ -XO\

IDZUHQFH - .DSODQ
3@ KHPLVWU\ DQG &ULPH DQG WKH F&:&6 JRUHQVLF 6FLHQFH :RUNVKRS
JRUHQVLF 6FLHQFH 7KHPH"
3DSHU SUHVHQWHG LQ WKH V\PSRVLXP HQWLWOHG 37HDFKLQJ &KHPLV
QLDO &RQIHUHQFH RQ &KHPLFDO (GXFDWLRQ DW WKH 8QLYHUVLW\ RI



(QULTXH 3HDFRFN /ySH]
3%6LPSOH ORGHOV RI &KHPLFDO 6HOl UHSOLFDWLRQ LQ 2SHQ 6\VW|
8QLYHUVLW\ RI %HQ *XULRQ 'HSDUWPHQW RI &KHPLVWU\ %HYHU

S3&RPSHWLWLYH 6HOI UHSOLFDWLRQ 'LUHUHQFHV %HWZHHQ )LUVYV
*RUGRQ &RQIHUHQFH 6\WWHP &KHPLVWU\ 1HZU\ ODLQH $XJIXVW

$QQH 6NLQQHU
33RU TXH QyV HVWXGLDPRV GDWDomR""
8QLYHUVLW\ RI 6mR )HUQDQGR 6mR 5DLPXQGR 1RQDWR 3LDXL %

S3URFXUDQGR D SULPHLUD LPLJUDomR SDUD R 1RYR O0XQGR"’
JHGHUDO 8QLYHUVLW\ RI SBHUQDPEXFR 3K\VLFV '"HSDUWPHQW 5HF

83K\ WVLFDO OHWKRGV LQ $UFKDHRORJ\’
JHGHUDO 8QLYHUVLW\ RI BHUQDPEXFR $UFKDHRORJ\ '"HSDUWPHAQ\

34XDQGR R +RPHP FKHJRX QR &RQWLQHQWH $PHULFDQR" 8P H[HP
JHGHUDO 8QLYHUVLW\ RI 6mR 3DXOR ODULQH 6FLHQFHV 'HSDUWP

33K\WVLFV $ 8VHIXO 7RRO LQ $UFKDHRORJ\"
8QLYHUVLW\ RI 6mR 3DXOR 3K\VLFV '"HSDUWPHQW S5LEHLUR 3UHW

$'DWLQJ OHWKRGV LQ WKH 6HUYLFH RI 3BDOHRQWRORJ\ DQG 5HODV
8QLYHUVLW\ RI 6mR 3DXOR %LRORJ\ '"HSDUWPHQW 5LEHLUR 3UHYV

33K\VLFV $ 8VHIXO 7RRO LQ $UFKDHRORJ\’
$XWXPQ OHHWLQJ RI WKH %UD]JLOLDQ 3K\VLFV 6RFLHW\ )R] GR ,J>



Computer Science Department
7KH DFDGHPLFE \HDU ZDV P DY NIHE: dg(y S%EM%H@M t—:a(ng)uter Seience,

JURZWK LQ ERWK HQUROOPHQWY DQG IDFXOW\ HU
HVW LQ FRPSXWHU VFLHQFH VRDUH@ZNWH@\&@@SEH@QKRPR@@\D OLFKI
VWXGHQWY GHFODULQJ D PDMRU 7K@ XRP\ WKH GHXD VW PLHIQYY

JUHZ LQ VL]H ODVW \HDU ZKLFK KHO@&p%xM PDQDJIH WKlikle® 3HUU\

FUHDVLQJ GHPDQG 'DQ %DURZ\ 0 +RZ
OH\ 3K' &0 8Bill Ame 09 3K' 681< 6WRQ «KOH (uLFNVRY '1XQJ 3KDP

H\EURRN DOO FRPSOHWHG WKHLU RAQV)HYEEVRR wHQXUHIWUbhBRVW
IDFXOW\ PHPEHUV LQ WKH &RPSXWHUPPEHHOIFMHHGHSD UWPLHPQMD QGRO SK

SDUWPHQW VSRQVRUHG HYHQWYV
ERRN DQG OLFURVFarall A&zl 15’ Yy XLUHPHQWV 7KH UHPDLQLQJ X (

Dan Evangelakos ‘15, Josh Ain ‘03, HllaryHutchlnsorbHW JHUR HQHUJ\ XVDJH 7KH EXLOGLOQ
97, Josh Geller 14,D (R@h Ward '89 FKDOOHQJHV GXH WR LWV LQWHQGHG .
6HYHUDO PHPEHUV RI WKH GHSDQJRRPNQW PXYNN\QEHE WMKBUSRIFHY DQ
SLFKDUG 7DSLD &HOHEUDWLRQ FH WHWAMEMNG MKBYSHHWV RR FRQFHUQ
cluding Matheus Cruz Correia de Carvalho Souza ‘1§ JH LW FRQWDLQV FRPPHUFLDO JUDGH}
DQGLDQZHQ 7LUDQ\ ,QKBRWRWEHUQJ) D SRZHUIXO UDQJH KRRG2ZWKDW Fi
Imevbore ‘18, Joyce Wang ‘18, Stephanie Liu ‘18, AlyaAXDQWLWLHYV RI HOHFWULFLW\ ZKHQ LQ
Michaelsen ‘19, Julia Goldman ‘18, Aria Kim “19,-Al PpNH HQHUJ\ HVFLHQW GHFLVLRQV ZKL
yssa Wang 20,D QSbsana Hawken '18DWW H Q GAkoH WIKHOGLQJ FRXOG JR RYHU LWV HQH

*UDFH +RSSHU &HOHEUDWLRQ Rjy: %ig%?,_}@,% ﬁ\}kabOH.JHV $OE!

'Q WKH VSULQJ WK HCHEHSMREVOE HQ W K/ RO/MDH /G- &DUO 5XVWDG
DV D &0DVV RI VSHDNHU 8PDQV ey\nggHDtQELﬁqunyLv ZRUNVLQJI /LO\
RO FRPSXWHU DOJRULWKPV KLJKOLJ KVRPH RI WKH ZD\V
LQ ZKLFK DOJRULWKPLF DGYDQ lg S a/;l:‘ﬁ%g
re ont

IRU VRPH Rl WKH PRVW UHPDUN & ’gs 0J FRPS:
SXWDWLRQ WRGD\ IURP VHDUFKy K\Irg I—Q%ULPD‘
WR HUURU FRUUHFWLQJ FRGHV Lé\ iR ORI
FRPSXWLQJ ,Q WKH IDOO VEIKSH g V%x VWULYL
sa Shevinsky '01DV D &0ODVV RI ﬁ\é H K OLYLQ%
VSRNH DERXW KHU H[SHULHQFH N %%EH OHW ]
OHQJHV DVVRFLDWHG ZLWK EHL g L|J .ﬂfb( L@ ULR

&) Yl;g UV LVWRU

EXLOG

WKH PDOH GRPLQDWHG WHFKQR(%§

$OVR DWWHQGLQJ WKH FRQIHUH W8, LQFOX

XOW\ PHPEHUV -HDQQLH $OEUHF Qo
' PNY
%&&gﬂ%wc

RI WKH VWXGHQWYV HQMR\HG WKH
DQG SDQHOV DQG WR H[SORUH W|6 FRG \yly\ﬁL,J_'\ P&Ci/v
(ISR VSHFL;FDOO\ RQ WKH NLWFKH-Q 7KH\ G
7KH GHSDUWPHQW VSRQVRUHG Ry @A UHR WEANDOWV KRQRLRQ VHEYE DQ RQC
DU\ ZKLFK ZDV DPELWLRXVO\ RUJ8 R HFOWVRQOSRPHG BHB HERH S\ XVDJIH I
RI PDMRUV 7KH &RPSXWHU 6FLHQERD 6 X QW WAIGYH- \OoRAME DHVWKHWLF
&RXQFLO &R66%& FRQWLQXHG HAMNO)G XYEKWHRIEY X \HYU R@GAHY LQ WKH NL
QLJKW VQDFENV DQG WKH 8QGH U phREGHVHEHER 6 Q ICHIDONEXNUNT 65w IRUP
&RPSXWHU 6FLHQFH 8Q,&6 JURNKSWROWORUY R IWRKHI[$DWRXEDOL]DWLRQ
LWV SURJUDPPLQJ E\ RUJDQLILRVLOBRSKXIPPRAOWYVQQUFPVHEKWKSODQV WR
IDFXOW\ RQFH DJDLQ LQ WKH EXLOGLQJ LQ WKH XSFRPLQJ P
SXEOLVK WKH UHVXOWYV



SURIHUahBBailey FRQWLQXHG D QX PEHU HRV VAR QdDH RO Matheud Cikz Dar¥id V H (
UDWLRQV WKLV \HDU 7KLV IDO OCdr{dh@ Hoix&'GBB RRX K LR/ KR RWX GRQ W
I[IURP WKH VSULQJfV &RPSXWHU YSHFVWQFBPWHG PRWERGBGRUDRM PDNL(
HG ZLWK 7LQD 20VHQ DQG &KDG3IHL@BRDGGM PRUH DREHVVLEOH WR
&KHU\O +DQGVDFNHU RI 2,7 LQ BRUHKIDEVL WDNVOIW LRVD WE B LN OHQ\
'XDQH DQG MWW X¥eGIH Qovdn LeMothe ‘17, ODWKHXV LV QRZ DW OLFURVRIW

Haley Lescinsky 18D QM@&ria Mejia 20 GHY HO B @Gy w D Q agie Barblwyvm RLOQHG W K H
¢YH LQGHSHQGHQW DOJRULWKP\5 MRWPHRMY Lld WAKHH § KRN QH VY
HDFK RI :&03$fV ZRUNV RI-D@WHGKHQ[ Mk YK WHB QHZ FRPSXWI
WXUHG QRWDEOH VXFFHVVHV DQG I,@WFQJ@){/FWILNV@HNQO&]FRMg_MﬁU
'XDQH DQG &KDG :HLQDUG JDYHy IPORHW WOON LQ3ZiWRLSOHY
EHU WR FHOHEUDWH WKH RSHQLXb JHWP QK A QVRWIOH RramMEBREBN W B
VXPPHU UHVHDUFK VWXGHQWY ghigH 6 WRAGE iRe R@EHTR@ N WXG\ A
OXOWLSOLFDWLRQ D GLVFXVVLRQ &R REPWV R SPW O B Fawk LR 3 rR&w
RI WKH PXOWLSOLFDWLRQ IURP yR@HW{H VA QMN 1§ MvH@ERE- WU R 2
IURP 3\WKRQ GRZQ WKURXJK & ONYHPRR\0PPRRVRPNM &ROH PDGH |
FURFRGH DQG GLJLWDO ORJLF SXEOLF DV DQ RSHQ VRXUFH SURM
Tony Liu ‘177 DQG %DLOH\ SUHVHQWHBRD FSHRWYIWWMY R & RIS XM

WLRQDO SREXVWQHVV LQ 6SDWL QP Qi WREHIXOR Y BSRTQ 0w H & WR F
DWD DW WKH ,QWHUQDWLRQDBOWRQUN\HKRFH LRQ1&RPSUN &L\ w
WHPV 7KH ZRUN VXPPDULIHV 7R&NHO WKIHY LW kZ RY NUFHHOWHKG LQWHU
GHPRQVWUDWHG WKH SODXVLELYq_H:WE\HBI k H UbO-RIEH gV WK K E Y0ely
QHWZRUNV OLNH WKH SRUHYV -RI3RpI@DRMG QU Q MR (HYY WHPERORWVKH S
FLVLRQ PDNLQJ FRPSXWDWLRQVKHRUHYHOW EE KHP GRYN R suRr
7KH 8QLYHUVLW\ RI 3HQQV\OYD QPRWE VAW IR W WHK'HW BeloV3/ "D\
FRPLQJ IDOO ,%0 7- :-DWVRQ 5HVHDUFK &HQWHU

'XULQJ :LQWHU 6WXG\ %DLOH\ ZRUNL@®J KRWK WG VHEBRFKHUV-DW ¢
UD &RRPEV D UHQRZQHG VWDLQRE RIGD %M VHDW EXWR QVR RRIOIVF W D |
FRXUVH RQ PDWKHPDWLFDOO\ PRRWLLBDMM E XIFVX ©  WXLEF D @ VWRW\D L (Q FiK
JODVV GHVLJQ 7KH UHVXOW ZDMFMH/LGMW HXWRADWLFDOWRYHGGLQ
VXUIDFH WKDW PLPLFV WKH ; UDWUBRWW DD DRFHSKN HVEKDW DHIBGS

WR WKH GLVFRYHU\ RI TXDVLFU\IWQD @K HDVIRKX O B W IPRHEH IRRIZ WR H PU |
Rl FRQGHQVHG PDWWHU 7KH SLHHFBLZHGOEE R DHQ&F/$65GIG L WU-R/Q I D
WR %DLOH\ DQG &RRPEVIV SDShitleed FXOSWXUH H[KLELW $ 3H

ULRGLF FXUUHQWO\ RQ ORQJ WHUYR \GW%PRRULQ HUREEY SEBHQREH zR
/LEUDU\ studentsKiersten Campbell '21, Emmie Hine 2@ Q G

6SULQJ LQ HYHQ \HDUV ¢(QGV %AdxOeporD2 WEKHO*® WKAHUQAQ J:UROLDP
*DUGQHU D FRQIHUHQFH WKDW/PQU®DVHWRYHI IQHZ PZHEKEHPFPWOAMA S |
FLDQV DUWLVWYV SX]]OH GHV-LJQ® YU RIFRHE VJ WHKDW K IR @ BN\L WDRV W
HG E\ WKH LQWHOOHFWXDO FXULRQWW\KRIZOWBWIWRIDDBQRU WWH
*ox %DLOH\ DQG &RRPEV GLVFXWHHFHKRRABRIVMLRBO®OHEGH GLUHFW PI
SUHVHQWHG D SDSHU $ *UDPPDWLWEGHBS VYV RDE KP VGRL B/ X6 DAKHL® L W F
LQJ 1XPEHU &RQMHFWXUH GLVFXVYQUSIURIUBBLRKYB XWRSWRVDIVKDW
WLRQDO QXPEHU WHWHRIURNZ BRI RIWANXK it SURJUDP WKHVH PDQLSXO
Tony Liu ‘17, Riwaz Poudyal ‘18, Adly Templeton 200DFLOLWDWH OHDUQLQJ DEVWUDFW

D QD&vas Timilsina ‘16 % DLOH\ DQG KLV3%LRRHM@&%%|( FRQWLQXHG KHU L
SDUWQHU DW KLV SX]]OH el JRprkh G \#PIPXbiQIGhP VSHFL,FDOO\
Yu20 UHOHDVHG WKHLU L3KRQH ®SS5U6Pb% IpQIG3WKRHUSERPSOLFDWL
O\]HU DV D SX]]OH H[FKDQJH LWHPWRW K& QR WeHUB\BE®IOMmW Rustad

IUHH DQG DOORZV SX]]OLVWV WiRgGHMLHQWHSG H Bk AR M Zih /Ko \
VOLGLQJ SLHFH ORJLF SX]]JOHV | QJ PDFKLQH OHDUQLQJ WR LQGXF



IRU YLROLQ DQG YLROD &DUOJVDZRW S H\D M FVQRW K WD WH D ORA NG HEH S +H
OHDUQLQJ 'HHS OHDUQLQJ DOGJRURWIBRV6BRY E K HWXWIHPH OZBUGHG WK
IHFWLYH EXW WKH\ W\SLFDOO\ ULVMWLQBXQU K BIG $X DM WLAWL B X/DRIGGIRW DN
IRU OHDUQLQJ 7KXV PHWKRGV DWKHE PHILQ JRENW ARRSMIGUW KRM "WDW HQ J X L
DGYDQWDJH RI WUDQVIHU OHDURVY QLYW®RHRQGEHDDWKDW W R DWHARUIQLTH
RQH GRPDLQ FDQ LPSURYH OHD USQULHWHIQQV BI Q@ RIWK HWUK H FRQ IHQYHQMFH WK D
WLIJDWHG FRPELQLQJ VXFK *RQHDRWRPSHOMWHOQJ BHWRREWUDRVHV WK
FDOOHG EHFDXVH WKH\ DLP WR LOGHDDM D) @ WZK BRQIFDHFS\® LIW R &/ DV | X U W K

VLQJOH H[DPSOH ZLWK DQRWKHWHEEVDBYROHRY RV QW MEH WKH- BH LI G
FDOOHG PXOWLWDVN OHDUQLQJWR LPSURYH WKH FRUH DQDO\VLV LQ
'DQ\OXN FRQWLQXHV KHU ZRUN EROWKB JXRFR/SWWHQ [RQYE® BBDMWEBURYHG \
VFLHQFH HGXFDWLRQ VSKHUH- 8KBHWL\R @R 9FHKULLW R)I7 WKH BRYBRHFW 7KL
FLDWLRQ IRU &RPSXWLQJ ODFKLIRUHDUNLBRQOZIZWKNFRRUFHDIXHYV LQFOXGL
RQ 'DWD 6FLHQFH 7KLV LQWHUQDABKER QKD H4BRGWHIL ®Q FEIRXIROW SHVHC
UHFRPPHQGDWLRQV IRU WKH -FRWSX V8L 8 Q LEYCHMHVA WR RS HDWHKQ Q-JWRQ D
FLHV WKDW VKRXOG EH SDUW RYHD@QWXGGBWJISHG ETPVBRVAKPUR BQLQFL
'DWD 6FLHQFH 6KH LV DOVR RQRWXMUP®OIH/®R 3U R RPPRMVQH H

IRU WKH ,QWHUQDWLRQDO "'DWD gF RMEHU LAR BNKRRPX & RAHHFRG VWU D v
FROODERUDWLRQ RI PDMRU VWDWIRIY biPDs WR PL VA HRQIEB B BRRXQGy L
WKH JOREH 7KLV HURUW LV DLPHGRDWDPHYHIPRSQH MRPULEB QXY W IR
IRU VWXGHQWYV LQ WKHLU ¢QDOGWWRRGP K\G &l K 2K ME MRBPROWLP LD\
ZHOO DV FXUULFXOXP IRU WHDFKRKR KW KW VRS YL BEKH PR UV 7KLV
Science to students. RSWLPL]DWLRQV KDG EHHQ SURSRVHG
'DQ\OXN FRQWLQXHV KHU ZRUN DVUMN BRMMUG @HRBHYQBIUWKE SKRQHV D
&5%$ : WKH &RPSXWLQJ 5HVHDURKHEWHRINLDWLR QRUBRFDYV SXEOLVKHG L
PLWWHH RQ WKH 6WDWXV RI :RPUHRFMQ&RFSRWEDUVBHYGI QMFRSH $QDO\V
$V D PHPEHU Rl WKH &5%$ : KHU S28WDRL]DMALRRQVIL\E LWKWLRWUNVKRS RQ
DUH WR UXQ XQGHUJUDGXDWH URWYH-DYMBKORMGWRIRIQD BYWRIUDPV

6KH DOVR VSHDNV DW PHQWRUL @ BWHedhRBMghRIU/ J® © SOt YHXH G OH
GHQWYV DQG HDUO\ DV ZHOO DV IBLS R WUy WHMHPIE Kb 8 aylsbh I K K H
WKH VWDUW RI WKH QHZ DFDGH PBhdF14H B UKKIH LY UR® WHDY i v bR LoD E ¢

.LOOLDPV DQG KHDGLQJ WR 1RU W
DV GLUHFWRU RI D ODVWHUV s\gg\é%\%dmmégé%t%&%wgf& \é
GLYHUVLWA LQ FRPSXWLQJ ¢HOGH G 3Ry WKPY WR DVVLVW LQ IBLU DQG V
3UR I HSteplheb Freund FRQWLQXHV WR |HY$ ORI ZWRYKNHG ZL Woking RhOULY W X G H Q \
WR KHOS SURJUDPPHUV ZULWH @R Madbfl DERHiINFG8a BHORBAW

PXOWLWKUHDGHG VRIWZDUH G H ¥ed @1 GvW RG W ¥R 0FRY) i &P S PHO REW H L O
PXOWLFRUH SURFHVVRUV 7KLV \gRWHK R WROWHY RKRWDRQWI\DOH. QRZOHCG
YHORSLQJ GHIHFW GHWHFWLR-Q PMRREQ EXRY WRM R HISOVRILY Mk PEX Q L
DELOLW\ RULHQWHG RSWLPL]DWER QN uWKIPMy B QREIPW SIUR KYDWVR REM Q w\
WR PRUH HDVLO\ GHVLJIQ VDIH GGeHWRALW HWwOHkKHRYUMRFE: FLDO ,QWH
SXWHUV ZLWK PDQ\ SURFHVVLQEEGUHM o V¥ RRWWKRBVROLYWKLFV L0
SULPDU\ IRFXV ZKLOH RQ VD EE DWich& DRk W KLY XxTHOW VHDRL JK HU - ¢ G HO L W\
$V SDUW RI KLV UHVHDUFK )U H MHGGWSRX BVXIHV K(H G 9D6 SB 8NV KRISWROH &, R U
5%LJ)RRW 6WDWLF &KHFN 30D FHOH/Q WH VRHWD U\RID RVF \5 PHAVKR GV WD X JK
'HWHFWLRQ’ DW WKH $&0 &RQIHWHID FR XRQY I8 RRJWRPPQOIRPSXWHU ,QW
/DQJXDJH 'HVLJQ DQG ,PSOHPHQMOWKREREZQHX@HOO ERKWHDFKLQJ DJDL
SDSHU WDFNOHV D QXPEHU RI-S HDOROU PHORZFH L WYDOHIK WQ , @ VODRG X FW LR Q
LF GDWD UDFH GHWHFWRUV ZKLRK &KHFNZIRUKFRQEMHDHOQB\EXNV DQG \
LQ PXOWL FRUH VRIWZDUH 7KH DUBNQ®WUQIMKXE WHRX WAVLH ARG WO HF W UR
LPSURYHV SHUIRUPDQFH RYHU VZKH BH WYLRXKN QW V WITHDH RH VKR VHZ Z



DQG SURJUDP $UGXLQRYV 6FLHQFH XQGHU WKH WLWOH 2Q Wt

$QRWKHU RQJRLQJ UHVHDUFK SWRMAPROPESRDFYVWKH IDFWRUV
WKDW LQAXHQFH ZKHQ DQG KRZ @RHWDKIQH O\R @V NWRQ GIHISSURMH F
WHFKQRORJLFDOO\ HQKDQFHG OBDPNQE @IQBQAAINRGRHFHW YO SRIDV
OH\ SXEOLVKHG DQG SUHVHQWH&H®RISVDAR H WF D MQW/KMHO J R U QWKIRJ | R |
QDWLRQDO &RQIHUHQFH RI WKHRENMHBOW ¥ JZ 6 WKH R EHY SUHGF ISWLR Q F|
YLGHV HPSLULFDO HYLGHQFH IRE\X\WRSRORILG G DQ@JI K HPISOWHHRE I B
VR GHVLJQHUV DQG GHYHORSHUVLROXY EDMID/DON R G RPS\W HRWHIZO DWDIEF!
QRORJLHVY WKDW HQKDQFH WKHDRWHWERHVSBISIHQJ' H[GHE 5REOIG LRW D
OHDUQHUV 6\PSRVLXP RQ &RPSXWDWLRQDO *t

$VVLVWD Q ®ill 3dufehHXWHRW PR G H UQ BW B UAwWKXEY SDVW -XQH

WXUHV LQ SDUWLFXODU ZULWH)RSINQPL ]G GQA FAXSRIQNUYHG WWRH L\
SURYH VWRUDJH VRIWZDUH +H thesis dTinfoth RaddslpR LW K P T W ROKRH VAL V
GHYHORSLQJ %HWU)6 DQ LQ NHQRUCOUDQKYV ¢® HHOMWHOLYDKDVR Q R
SHUIRUPV UDQGRP ZULWHV PHWDHEIUMY RGWDWWRRYV CIHY G GRIMGE |
WRU\ VFDQV RUGHUV RI PDJQLWRGH]DDWMWRHU RV KIRP FR DY DEWIZRQ N €
¢OH VA\VWHPYV EHU RI DOJRULWKPLF UHVXOWV UH

‘LWK WKH %HWU)6 WHDP %LOO KPRSKKQREIEWHE GPRW WXEXKDEOHID)
VIVWHP DJLQJ2WKH GHJHQHUDWERBNRI7TKBY ARYW 9 G\ RRUFROOD
PDQFH RYHU WL P HfowQo AgE Moub Elly [ IFOVHSSH /LRWWD  (PLOLR DQG $O
System FRDXWKRUHG E\ $LQHVK -%BNVKOUYOW)DEPl eWEGL GL 3HUX
ZD\ DQG ODUWLQ )DUDFK &ROWRYIUsxNWIHBYDQRYPWE SRYUQHUDOL]
WHU <L]KHQJ -LDR DQG <DQJ =MD QZKBuRkK ZUPIHYRRQOEH VXEPLWW
OLFKDHO $ %HQGHU DQG -XQ <XD® |HWFRAMcGLUER RX RGREWHQGHG C
-RKQVRQ 90ZDUH DQG %UDGOHYJ.XDWPWKE 8XQULDFHWHW LW\ RI :DWH!
7KH\ KDYH DOVR FRQWULEXWH®O Q@G ZLG DY BHWMDXFK X ZRUMHBOK R
QLTXHV WR VROYH D ORQJ VWD ®GE QAHSUREDG PW\Q D:@3 WHUWIHPJ D
GHVLJQ VLPXOWDQHRXVO\ DFKLHYLQD /W'Y FIFRWY IHYG QBWW UH

Q D P ¢ Full Path to Full Path Indexing ZL W K @Bhﬂ%MFR/IUrtagh FRQWLQXHV WR LQ°
ZRUN E\ =KDQ &RQZD\ -LDR (YLFwiRRBH v I AWKYW DUH FRPSD
%HQGHU )DUDFK &ROWRQ -RKQNREUBRWWHUW WI& R¥DIG1Z2PMPRU\
QRPLQDWHG IRU EHVW SDSHU DW 8¢ (kDY)#6IDFNDIHG 1$1' PHPRU\ 2
,Q DGGLWLRQ WR GHIHQGLQJ KLLP ION P WHIU@IDAMML 8 Q L Y4\O @ RD W MIHVQ C
WKH 86(1,; &RQIHUHQFH RQ )LOHEBQG/BW RDD SV DFH KRQ RIOLR/NV ZLWK
JLHV DQG WKH 86(1,; :RUNVKRS RQIW\W VRSTRKVVLRSBWRDFK ZRUNYV
DJH DQG )LOH 6\WWHPYV %HFDXVH WKH VRIWZDUH LV IRROH

3URIHBILEbart FRQWLQXHG SXUVXLHHRARIMD VBvEUHENY wW PDNHV GDWI
LQ JUDSK GUDZLQJ DQG FRPSXWWWRRIHEO RY FEAYW S HYREXIVEBWKHL
PDLQO\ RQ SUREOHPV LQYROYLQKDYVKEHY HEORSFIGRY Q UPSSSURBHE WKI
JHRPHWULF REMHFWV LQ WZR DQ® WRYHHUWIIOEFYOMRG \& © R EXA M BAM R
YDULRXV FRQVWUDLQWYV ,Q 6HPWWOGRWRHRE PHY A WHEWHIR vXRWWH
RQ MRLQW ZRUN ZLWK FR DXWKRHVZRYO YD LK@ UWKH Y \YWHP PDI
JUDQFH DQG *LXVHSSH /LRWWDPB38WMBLQHAXW O HEOEKe AR RUERQL]L
3HUXJLD DW WKH WK ,QWHU Q DBWRVRI DK B\ BRaYAI KD & @ DAU\ORSFL D W H
'UDZLQJ 1HWZRUN 9LVXDOL]DWPRE BWWMREGWM P pABIPWI ¥ ALWKLQ
YHUVLW\ %RVWRQ 0$ 7KH zZRUN HY WO £ R kitiée by Huadgi2 OfNEhe; \/

RQ WKH SODQDU HGJH OHQJWK Uss Week'2Q WRxQHIMUEDDHH BH BEX DI W
H[SDQGHG YHUVLRQ RI WKHVH UHRKDWNHWEKBR Rk PR EHilihUy R H R MNP ¢
WHG IRU SXEOLFDWLRQ LQ WKH MRRHOMDYWHKRRUHWLFDO &RPSXWH



Post-Graduate Plans of Computer Science Majors

1LFKRODV &ROH (ULFNVRQ 6RIWZDUH (QJLQHHU )DFHERRN G6HDWWO

'LHJR *RQ]DOH] BRIWZDUH (QJLQHHU *RRJOH 6HDWWOH :$

- ODUFXV +XJKHV &RPSXWHU 6FLHQFH 3K' DW WKH 8QLYHUVLW\ R
ODU\ ,PHYERUH 6RIWZDUH (QJLQHHU 3LOO3DFN B6RPHUYLOOH O:
7D\ORU .HQQHG\ ODQDJHPHQW 'HYHORSHU &XUULFXOXP $VVRFLED
/A\OLD /L 7HFKQLFDO &DUHHU 'HYHORSPHQW 3URJUDP ,QWHU
BWHSKDQLH /LX BRIWZDUH (QJLQHHU *RRJOH 1HZ <RUN 1<
7DQQHU /RYH BRIWZDUH (QJLQHHU 7RROV DQG ,QIUDVWUXFWX!
'HL /XR 06 LQ &RPSXWHU 6FLHQFH &ROXPELD 8QLYHUVLW\ 1
&OLu ODNDQGD QYHVWPHQW $QDO\WW +XGVRQ 6WUXFWXUHG &
"\ODQ 0DUWLQ ,QYHVWPHQW %DQNLQJ $QDO\VW 6WUDWHJILHV
'DLVKLUR 1LVKLGD 3URJUDPPHU 7HDP/DE 7RN\R -DSDQ
&KHWDQ 3DWHO $VVRFLDWH 3DUWKHQRQ (< %RVWRQ 0%
5\DQ 3DWWRQ 6RIWZDUH (QJLQHHU )ODWLURQ +HDOWK LQ 1HZ
1LFN 3RVW BRIWZDUH (QJLQHHU *RRJOH 6XQQ\YDOH &S$
5LZD] 3RXG\DO 6RIWZDUH (QJLQHHU OLFURVRIW 6HDWWOH

7LP 5DQGROSK 3K' LQ 7KHRU\ RI &RPSXWHU 6FLHQFH &ROXPELL
.DUDQ 7LEUHZDO ,QYHVWPHQW %DQNLQJ $QDO\VW 6WUDWV *R
OLQK 7XDQ 7UDQ 6RIWZDUH (QJLQHHU )DFHERRN OHQOR 3DUN «
-R\FH :DQJ 6RIWZDUH (QJLQHHU -3 ORUJDQ 1HZ <RUN 1<
<LKHQJ =KDQJ BRIWZDUH (QJLQHHU *RRJOH 1<&

Computer Science Colloquia

Stephen Van Wert'093HQQ 6 WDWH
7TUHDWLQJ WKH %UDLQ ZLWK (OHFWURQLFY DQG &RGH $ &RPSXWDWL]|

Elissa Shevinsky '01
3:RPHQ LQ 6LOLFRQ 9DOOH\ 6XFFHVV DQG 'RGJLQJ %XOOHWV™ 2FWREH

&U\SWRJUDSK\ DQG %XJ %RXQWLHV %XLOGLQJ D 6HFXUH $SSOLFDWL

*DYLQ $QGUHVHQ
2Q &U\SWRFXUUHQFLHYV DQG 'LVWULEXWHG /HGJHU 7THFK 1RYHPEHU

%UXFH OD[ZHOO &ROE\ &ROOHJIH
S5HPRYLQJ ,OO0XPLQDWLRQ DV D &RQIRXQGLQJ 6LJQDO ,PSURYHV ODFKL

SLFK :DUG OLFURVRIW
3/LIH DW OLFURVRIW" -DQXDU\

Ethan Gracer'14 -HW FRP
3'LVWULEXWHG (YHQW 'ULYHG )XQFWLRQDO 3URJUDPPLQJ $QG 2WKHU

OLFKDHO (QJOLQJ
S6HFXUH 3DLULQJ RI 6PDUW ORELOH 'HYLFHV YLD 6KDUHG (QYLURQPF



5RGLFD 1HDPWX RUFHVWHU 3RO\WHFKQLF ,QVWLWXWH
, QWHUDFWLYH ([SORUDWLRQ RI 7LPH 6HULHV 3RZHUHG E\ 7LPH :LC

&XRQJ 3KDP OLFURVRIW
3)DVW DQG $FFXUDWH ,QGRRU /RFDOL]DWLRQ EDVHG RQ 6SDWLDO

5RGULF 5DEEDK $SDFKH 2SHQ:KLVN
S6HUYHUOHVV &RPSXWLQJ ZLWK )XQFWLRQV™ $SULO

-Hu (SVWHLQ :HVOH\DQ
*$Q ,QWURGXFWLRQ WR 'LVWULEXWHG +DVK 7DEOHV"~ $SULO

ChrisUmans'96 & DOWHFK
$OJRULWKPLF ODJLF %HKLQG WKH 6FHQHYV RI ORGHUQ &RPSXWHL

31HZ $OJRULWKPV IRU ODWUL[ OXOWLSOLFDWLRQ ~ $SULO

ODUWLQ )DUDFK &ROWRQ 5XWJHUYV
3: KDWYV 3DJHS5DQN DQG +RZ GR , 6SDP LW"" 0D\

2u &DPSXV &RPSXWHU 6FLHQFH &F

-HDQQLH $OEUHFKW
36HQVRU 'ULYHQ (QHUJ\ ODQDJHPHQW IRU 6PDUW %XLOGLQJV’
'LOOLDPV LQ ORQWDQD &DPSDLJQ (YHQW 6HSWHPEHU

S6XVWDLQDELOLW\ 7KH 8OWLPDWH /LEHUDO $UW’
:LOOLDPV LQ ORQWDQD &DPSDLJQ (YHQW 6HSWHPEHU

$QGUHD 'DQ\OXN
33ULRULWLHYV DQG 7LPH ODQDJHPHQW"
6,%&6 ( 1HZ (GXFDWRUV :RUNVKRS %DOWLPRUH 0' )HEUXDU\

BWHSKHQ JUHXQG
%LJ)RRW B6WDWLF &KHFN 30DFHPHQW IRU '\QDPLF 5DFH '"HWHFWL
$&0 &RQIHUHQFH RQ 3URJUDPPLQJ /DQJXDJH 'HVLJQ DQG ,PSOHPF

%LJ)RRW 6WDWLF &KHFN 30DFHPHQW IRU "\QDPLF 5DFH "HWHFW
OLFURVRIW 5HVHDUFK 5HGPRQG :$ $XJXVW



Geosciences Department

7KLV KDV EHHQ D \HDU RI PDQ\ $FXGQHHBA W @ FQMDLWJDDVZBIZDUGHG WKH
KLUHG D QHZ FROOHDJXH $OLFHL%BRGWR\WXKRRPRPHW DIQRS IX¥J VHQLRU
IURP D SRVW GRF SRVLWLRQ D WV KHLW PIRXYDKO XIDE O FRQWQHBXWLRQ W
ZKR ZRUNV RQ TXHVWLRQV RI PREMUQ FOLPDWH FKDQJH 6KH

LV LQOWHUHVWHG LQ VHD LFH G\QDPclla'éé/of15'6%%5!15&998&355&?1(:\@”(RVH
FRPSOH[ HQYLURQPHQWY ZKHUH LFH FRYH

L FRPSOH
$OLFH ZLOO PRYH WR LOOLDPVWRZ%QDQJV*&‘?@ $ERRod, DQéVKULVWLDQ/
ZLOO EHJLQ WHDFKLQJ LQ WKH IDOSOWHEFPYVWRHE] 'DYLG "WIWRPQLH /RX
HU FRQFOXGHG KLV WHDFKLQJ FDUHNWDLOKWILQDKYH DIWHU'D\DKDUYD QU L
LQ WKH GHSDUWPHQW +LV ZRUN Z}U@QI\FCRLQ:)NlHQPﬁ-'&lKR]ZHYHUlFQMAO\ 3HL

KH JURZV DQG GHYHORSV KLV UHVI—iQH§6|_$5J|ﬁW VDYLG ZLIl 4o s5X
VWLOO EH DQ LPSRUWDQW SDUW R|Q§<3<\¢J m%% % HV FRPPQ@QJLFR 5D 00
W\ LWK WKH FORVLQJ RI %URQIPD iy IDFXO

KDYH PRYHG RXW RI WKHLU ORQJ WNP RYHHEXPIE obEV LQWR

QHZ VSDFHV 6RPH RI XV DUH LQ WKH X%HZ 6RXWK %XLOGLQJ
RWKHUV DUH LQ &ODUN :KHQ WR @QW&(‘Q@W%%PEN/%WG D )X«

IURP WKH UXEEOH Rl %URQIPDQ Lb'— MliiH\QB ¢VELSAVE o/ @G HOHYHC
UHXQLWH LO WKH QHZ *HRVFLHOFY ,ﬁeZQ 6RXWK $IULFD IURP $XJ

F?
$JDLQ WKLV \HDU ZH KDG VHYH {\/'@IR? Lv% Hﬁjﬂbp\
QDWLRQDO FRQIHUHQFHV $WW XQGHU
HW\ RI $PHULFDfV DQQXDO PHHW \éUPDWLRQDo

ber wereEmmett Blau '18, Andrew Bloniarz '18, Jacob
DUHDV L 6RXWK IULFD V PRUH DQG
Cytrynbaum 18, Daniel Donahue '19, Kyrien Edward§N R WKH (3( UEDQL] L$Q J DUH D$V RI WKH % R

17, Jordan Fields '17, Noah Williams '17, Caroline
’ . S ’ ZH EHJL WR X GHUVWDQG EHWWHU W
Hung '19, Ezekiel King Phillips '18D (Hdkka Olson Q Q Q

: V. 7 FKLHYH WK
19 3RVWHU SUHVHQWDWLRQV Z E Q !51 RPLE Y XC
AULHQ &DUROLQH DQG (JHNLH \NﬁH%'WR EH O
JLYHQ E\ (PPHWW 'DQLHO (]JHN F]\IRD UHVVHYV "XUL

(ULNND &N Qarcarelli’l7 DWWHQGH YHO\ HOJDJI
*HRORJLFDO 6RFLHW\ RI $PHULF ;&Q%%L{/P\%é)&%—{UVWDgG E |
KH DOVR JDYH D S RNapsthd B&ahbhw DV ZHOO DV W
18 D @@naBlack'19JDYH SRVWHU SUH OQHUDELOLWLH

$PHULFDQ *HRSK\VLFDO 8QLRQ L%I%{U VLO\ GLIJHVWLE

1HZ 2UOHDQV LQ "HFHPEHU RSHG VLPSOH SDJH GRFXPHQWV WK DV
Berti Miller'19 ZzZDV DZDUGHG WKH /D @\VVUQUSVQ/U):\HYQ_GHG WKHP WR UHO
ORZVKLS IRU [;SOSURMHFC\?N Rg 3CS?LQQP\IDI¥WH-I@5@%WWQ%I%@¥UQZLWLHV
WXUH LQ WKH HXWLDQ ,VOD f LQ W KH
VXPRHU HISORULQI WKH LvODQc B\ ap st e BHE W ik xer)
7KUHH RI RXU VHQLRUV FRPSOHWH G RKIEYIL Y DAR BN DRGHE WKHO X UH D Q
FRXUVH RI WKHLU VHQLRU \HDUyRXG VRN IHD wHHMHRQWPVWRIR QY Rio\ R
WKHLU ZRUN DW RXU DQQXDO 6hQRRHYEH KA PG R RERKRIKINY RH VLY VW X
Tim Nagle-McNaughton '18ZDV DZDUGHG WgisHg) UAKIRPRQHQW WKH VXPPHU-ZRUNLQJ
JRRWH $ZDUG JLYHQ WR WKH VWWRH QW WKRUIbK¥RYHVEGL EHY WL H=HNH
VHQWDWLRQ RI KLV RU KHU WKHYWVwkH BROXIDAHHWE R 1ERDOLERRL H W\
OLQHUDORJLVW 8QGHUJUDGXDWHyR#D WD OURP WKHHLRHYFRRUHQWO\ Z1
LFDO 6RFLHW\ RI $PHULFD ZKLFK YHFRHQLIHR W KK PHPEHVYLRQ ,Q WK}
RI' WKH VHQLRU FODVV ZLWK WKgHPRY W) RWWMWDERHBLR JI[WHERWERRIV W X
VFKRODUVKLS DQG UHVHDUFK L@ HpQ@d PERRN &LEW3 HWNHMRFRAUIRQV DQC



WLRQV RI FXUUHQW KXPDQ L QG XFIHBOHYW XGK WLKRHD V. P S PVKW R 5-G HEJ
3KRHEH WRRN RQ D QHZ UHVHDRX¥ELWWRGERQYW KPR &R RGWU L Q.
IXFH V FKaR ®@ipdénger 20 .DWHLUDE® Bs RXW WKH VXEVHTXHQW UROH RI WK
trada’19 ZRUNHG ZLWK 3KRHEH RY HDUSiey:SdpsBod Thdrias "I QMBI Lohss 21

RQ KHU UHVHDUFK RQ WKH HQGZ'HY®RZRN P DQVW KHI[ \@ HZ FIHLRRRR U S K
$00 WKUHH WUDYHOHG WR ZHVWHQ® LIHZ WR X\) 6 WD VWWWHDDGGWXKH. R R
WR FROOHFW VDPSOHV IURP WK LL\Q 3 WK I AW RROX WQ R/ URY CPOH DODIEGH WL
VSHQW WKH VXPPHU SURFHVVL@HPR Q&R \DQDIOAR XV W MPSLOHWLPH W
%RWK /XFDV DQG .DWH ZLOO SUB®H®R WWXE\UWIQH. W LF B UVHR X &\’ U
WKH IDOO *HRORJLFDO 6RFLHAMRURIHIRP AUWKDERKIRRWU GRQQWLFH C

DGGLWLRQ WR KHU UHVHDUFK D @py W H Do HAslu B KR YW R RIN URQ HPr
QHZ UROH RQ WKH ([HFXWLYH-&RPPWHY AN RIRWKHQIDRY RFURPHFwW
RJ\ 'DWDEDVH FR RUJDQL]JHG D ZBENVKBBEHY XM WEKBERWLERD RQ F
GDWDEDVHV LQ WHDFKLQJ SDOHRB QY R CGRodIRidK 80 B MGTRh & BhsdAsdl18 Q J
DQG FR HGLWLQJ D VKRUW FRXUY{ PRGHBFKRY SSKD'EPH VW RBXRHHD Q
RQ WHDFKLQJ SDOHRQWRORJ\ I RByYW KiH FIRQUQs BitR OdR W k R OwaR -\
RI $PHULFD PHHWLQJ WKHLU UHODWLRQVKLS WR FKDQJH
$VVLVWD Q \Bbsg CoEMNRIQLVKHG KRIWHVHFKH ODVW \HDUV 7KH\
RQG \HDU DW :Lmx@dl Déhshue [IOMIKQ DW WKH $PHULFDQ *HRSK\VLFDO 8
Samuel Gowen '18 -RVp VSHQW SDUW- RLQUKIHQ\HBEY FRQMO QWK /$ 3$V SDUW
LQJ D VWXG\ RQ WKH LPSDFWV RWKAJ1LQWHEBRQD F &ELWHAMR GH iR 6 GHOH
ORFDO +RRVLF 5LYHU UHVHDU FROWKRIV FZEW 8 G @IRAUFR LRWMWL BY DIW RF
HURUWY EHLQJ SODQQHG IRU WHXKH UMRXW K MDY MH @ HULHMH QNDH G K L
VRPH RI WKH HDUO\ ¢QGLQJV |URM WKIG/ AZRILER QW W D/EFDGINLDRWR S
WKH DQQXDO PHHWLQJ RI WKH *"WR ORI DXV &R AIQWW VWU SFWXUH R
LFD *6$ LQ 6Hmrwia Blal 18 WRKVp PRRQURXJK UDSLG FOLPDWH FKDQJH'
WLQXHG KLV ZRUN RQ DVVHVVL®DWWH D EEthbDA \WRiegas ' B QREFOER G
SODLQV WR VHTXHVWHU SROOXWIRQY VVRXGNKH VRKN FFWRBILVWLWY R
(PPHWW SUHVHQWHG VRPH RI WKHM R Q\GLH Y\D PHRWPH & KPHDRW RRUH V
DV D WDON DW WKH DQQXDO *6$H BV HRWHWZHBQGODY ® BVMDP® NV HDDV VWDR
'LOOLDPV DOXPQL H YAHdpeW Blo@iar’ KUD & ISRIEMUERQ GDWLQJ RI WKHVH |
18 FRQWLQXHG KLV ZRUN RQ WKHEDAWQYQBARBHGQWRODIKL VYRIUNHG SU
WKH OLVVLVVLSSL 5LYHU DV DQ DLW GMKSHI @ BHBMH WWQ &\ & R B N VIHHOWL H
LQJ KLV ¢QGLQJV DV D SR\EvkkaU N RVX WatBE®epsdadde WEn@dnmental Pollution,
Olson’'19 ZRUNHG RQ D SURMHFW DRtatEedivgs @ithevMakioriaPAS@iEnly \bf Rdenteq G
FOLPDWH YDULDELOLW\ RQ D O SloQrihal dOMicFopadedntoldgiK B IR JIKVR BWP H R B M
DQG 6RXWK $PHULFD SUHVHQWI$S®HHKHEDDRUNRBN\DLWDO N @IVR @V K\WM K
*6$ PHHWLQJ -RVp ZDV LQYLWHEIWRRMFLH QF6 HFVDX K H DA DAGH W K
DQQXDO PHHWLQJ RI WKH $PHULEPDQ ZRIRSK\VLFDO 8QLRQ DQG

SUHVHQWHG DW O0LGGOHEXU\ &RQQR duaéitrdo? € RRGFOXEHG RRG v
WKH 8QLYHUVLW\ Rl 0DVVDFKXV KWV DHP EHGHWY w.iH B GCEMEIRR YR
SUHVHQWLQJ KLV ZRUN RQ VRLO HURWLRRORDWEW KW I 6% B HAHY @iy v
KH FR RUJDQL]JHG D NH\QRWH V\RIR WL W oS HF B OHERY IFHdwh R
/IDQGVFDSHV LQ WKH $SQWKURSREBg)QHQ s HDYXE LYWW HE REMSHHIVRFL
RI KLV ZRUN HDFK RI ZKLFK DUH\§FXUR\H QWON\RU VK PHZ WWHH DQ
'XULQJ WKH VXPPHU -RVp ZLOO\HWRQ WHUH DM \D ZRHPNE RUWRKM WKH ¢
(PPHWW %ODX ¢(QDOL]LQJ WKHLRLEIGHH BPOQWEKIVRYVUIYWRQER RQ
'DQLHO 'R Q Dlgnica BBugeGLWill begin their FRQWLQXHV WR H[SDQG ,Q -DQXDU
WKHVLV SURMHFWY GXULQJ WKLXLWKPIR XD QL& O LDLRO/O VEMX B RIQNL\ER )
RQ DVVHVVLQJ WKH UROH RI YHRIWMIHW LURRH LIQ EROWYRIQO LI WK |
HYROXWLRQ RI D JUDYHO EHG GHWBRU VWG L @ BYI HREIQD BPH G RER X0 G



(OHXWKHUD %DKDPDV DQG RYHW VYWUHDEPARDN SUKHF YSVWWWGRQ FKH
WKH 8QLYHUVLWpP GH %UHWDJQK LXFFQBHQWDOHGBHWBVMWRRU+BERIGQV O
ZRUN DQG WR VHUYH RQ WKH H[BRRMKIDUN QRI@® WE\U D LRHD 8K ' ZHFAYQZX QG HUJU
GLGDWH 5RQDQ $XWUHW 5RQD @ OVZHBWKHYPWON IMRIURIQ GGIDRRERDUG"," .
SURSRVDO WR FRPH WR :LOOLDPWHRVOR BRYIVBGRN GQVK DQG WKHLU D¢
'XULQJ KHU OHDYH &R[ ZLOO EHURQPWHQWMA 8B RHDWVFHRIDEQLW KWMKH ORU
6FKRRO Rl ODWKHPDWLFV DQG 6B%HDAOL WM. PV ZDI\W VB OH ¥ HVYE W\URRQ G ZD W
OHJH 'XEOLQ ZKHUH VKH ZLOO ZRDWKHWIGFROADRRUDWRDYVVWR PRQL)\
PHUJH GDWD IURP Ru VKRUH ZD YIHWP HDAWKS) L RL B HMLLFBIVD PVWHKG X ZHD WK F
RQ VKRUH ¢HOG PHDVXUHPHQW\VGDW RFWWEHDPARX KHQBLWHPSHUDWXU
FR FRQYHQH DQ LQWHUQDWLRQDQGPEHKWN GU REL FRWD W DROQ EFRXHP LV W U\
GHU GHSRVLWYVY DQG H[WUHPH Z DL MW HGW \Z HDKLKK ZZO W EFWVQHG LQG F
WZHQW\ UHVHDUFKHUV IURP QLGWKIE LG DH G W6/ B R X YWBWIRH M VW R UNVKIH* HR (
JRQGDWLRQ GHV 7UHLOOHV LQ EmXtMWKHUQ )UDQFH IRU D ZHHN

ORQJ LPPHUVLYH ZRUNVKRS $VVRFLDWH Li8a Gilbervy VROW RQ VDEEDWLF
BWXGHQW SURMHFWY FRQWLQXIGXWURQEIH D EDFRIERMKH RDB®R[VHPHVWH L
U H V H D Rigle-McNaughton '18D QJacob Cy WKH 8QLYHUVLW)\ RI &DOLIRUQLD 6DQW
trynbaum 18 ZLOO SUHVHQW WKHLU VBOH\QHMWDHM X60-W N QOFW VWHISHD WMFRP HQ W $ W
ORJLFDO 6RFLHW\ RI $PHULFD fVK$®OXIHR O R BWILLRX® PIQGIDO®R EHJIDQ
7LP XVHG 8%$9 SKRWRJUDPPHWU\RVRZRYD QRMLW KKDQJIHYUDQWH SURMHFW
FRDVWDO ERXOGHU GHSRVLWV RHG WHWRWPW VWR GQQRR P W B WX \WVEDR RQWE L
ZDYH WDQN H[SHULPHQWV LQ ZKKREI KH RXQ O W HYH® WAHO DAVDIRYLPH VK
VKLSVY EHWZHHQ LQFLGHQW ZDYKHUD@GRUERXPRHHLU P R CHBIHEONEK VW X G H
7KHLU UHVXOWYV DUH DOVR EHLQY @HILKDOHGX¥VD RRWU FS X:EOIORDW VR VW L
$QG WDNLQJ WKH SURMHFW LQ D(PXDWE&DXNTFH'SOLQDUDPWD\&MWILHFF6SUL
WLRQ *HRVFLHQFHV 6WX@aPRNUVD \GRX BAB URDIMRIUVOOLDPY O\WWLF 6SULC
'18 ZLOO ZRUN ZLWK &R[ WKLV VXPRHWYWROBERWLODIGRRBWRYWMHU SUHVHC
IRU D GRFXPHQWDU\ ¢OP RQ FRIDUWHWHO BRKR FHVA/DHRO HD\QED WWHFLGDWHG |
WHUVHFWLRQ EHWZHHQ JHRVFLIEFVYMFDQBYREQHW)D OO 9LUWXDO 3

3URIHVVR U D@RitH Ddthigixaontinued his re *XQJ SUHVHQWHG DW WKH $QQXDO OHH'
VHDUFK EDVHG DW :LOOLDPV |RFHAOHIM Y L¥PAURED+RE/LEQ 6HDWWOH
OHPRULDO )RUHVW DQG WKH FKMBLRNRAHE WBUDE RRW OR ORI (DUWK
WLRQ DQG JURXQGZDWHU ARZ-RODUWRW- SP®HH LQDRKIRLWRERDWLRQDO
UDGR )UR Qdiab Bi€dsFL7D QNGah Williams ZRUNVKRS ZLWK RWKHU VFLHQWLVW!'
17 SUHVHQWHG SDSHUV IURP WRKWXUH YRWHBUEKHD W BHMVRQ 9ROFDQR

SURMHFWY DW WKH *HRORJLFDO) BRPALKMW \QRI[WPHBREIW KN W LIRGIDHOUW ZD
OHHWLQJ LQ 6HDWWOH ZKHUH "MMWK\LIHW\ RH RPMLY HG L\Q KMK'H VWRQRJ\ 'HS
JXLVKHG &DUHHU $ZDUG IURP W KMHR4A XQDBI\E HUKD ¥ R OHFD@MRID AIQ GUR XS $V S
*HRPRUSKRORJ\ 'LYLVLRQWIlQUFRRBEBGRPMRQ ZHWKE ZRUN RQ DQFLHQW Y
met’'01 8QLYHUVLW\ RI &RQQHFWLFXWLRQ®RFRODHBDOMDWQ BURRKH FROODER
*HUPDQ\ 'HWKLHU FRQWLQXHG WHRR2RUNVR(Y DSHEWRMRORWLWWBWDQG JH
HPSKDVL]HV WKH ORQJ WHUP -JHKRARUWIKILANDQQGIBRFRHPUE\ *16 6FLHQ
FDO LPSDFWV Rl KLVWRULF FKDEE®OBDSIXR OXF WLKRH 8IQQL ZHHW WU QR | & D
1HZ (QJODQG 'HWKLHU 2XLPHWSHQG L-VRG DNVIRH V &K G 6 By Olédk VH D U F K
Rl :LOOLDP DQG 0DU\ FRQWLQXHG IKRIZD V. ¥ WHK\GNILQD WER@WD ®| DVVLVYV
JURQW 5DQJH HURVLRQ UDWHYV D®G W KB Gl ZRAWVDRIGZWEG YUM REXGHQ\V
UDWHV XVLQJ ¢HOG PHDVXUHPHRDAW DZPAJ @ H @ HRULFQIQ 6\ VKWL WRXU W K H
FRVPRJHQLF %H DQG ERPE LVRVRR®HFM] ¢ HE&Y GWMAEK DQG VDPSOHV IL
QLTXHV VRXWKHDVWHUQ FRDVW RI 1HZ =HDODC

'RUNLQUIagR¥¢da (QYLURQPHQWDOLRWXEWH\WD\YH
WKLHU KHOSV WR FRRUGLQDWHS3R®JRVY QR UVRREOIAMMSOPDY \WHZBBWKVKH &



IHUHQFH RI WKH 5HILRQDO &RPPLQWRIDN HR\Q OL BRI H Q H 1$ RAOFLGIV@ MAL V W
6WUDWLJUDSK\ -XO\ DWRWHWIONH IBVVERMR CRRIWKWY WV J
$JRUHV LQ SRQWD 'HOJDGD 6mMRKHQXHYH WGIDNORBI GHKPRQYWWDWLRQ
IROORZHG GLUHFWO\ E\ WKH )R XWWMHHQNRK YOWR XY BEWIORD @ZQ GR UMD |

VKRS RQ *3DODHRQWRORJ\ LQ SWQUHEWERVVEPREE¥ROW LY-OH 50+
SRUW RQ 6DQWD ODULD ,VODQG -9 \WKH vwuDMKYb$\ RI D 6LO:
YLWHG OHFWXUHV ZHUH SUHVHQWHGH U RRFRNR b H@F MHARRD Z k WAKHYKH,
PHHWLQJV "XULQJ PXFK RI $XJ)@V[3/WLWVHPVE6J@:I-I-HBQI\M/LU/LWVDO 1LL
*XGYHLJ %DDUOL DQG ODUNHYV @#@Q/\RLQNZHQ O BIHRYEB\WKH VRX
IRU ¢HOGZRUN RQ 8SSHU 2UGRYWLEh ED QP@WGRSQM_HRLQ”#\{; 3E GD
ODQGV LQ WKH 2VOR UHJLRQ ZLWKoPHBHK W EX $HY R0 FRPRY SRIRG L G
LQ VRPH FDVHV E\ FDQRH 7KLY @K\ &P M@ MiMieX f2an-Michel

WR WKH SUHYLRXV \HDUTV ZRUI\:{7Z[§%9 kgr Highh JaR B WHK@LHD W QF R O
WKH OLWKRVWUDWLJUDSK\ RI W{§RVV g, 2 QBW QRZ HQODUJHG L ¢

VFRSH WR LQFOXGH HYLGHQFH | l& F P'
ZRUN GXULQJ WKH IDOO WHUP Z %/ g \{4 ’W%( \E
D PDOQXVFULSW RQ WKH 2UGRYL K6XU V % %I H

R

DV D PDMRU UHYLHZ SDSHU RQ \*DV
ODQGV VWLPXODWHG E\ WKH SL lvé VoL
ZLQ GXULQJ WKH %ULWLVK PDSS W '?%Lfg Fé‘f G &$ .
%HDJOH DQG UHODWHG \% Q !
'ZLJKW 'DQD GXULQJ WKH 8QLW H [SOR QJ ( SH
GLWLRQ %RWK SDSHUV PHJLP HERY A"GH H KH 1RUWE
OLFDWLRQ DQG UHOHDVHG LQ H1 RIS %)@@(ﬂ#‘ﬁ%\/lﬁ# HU
YHEUXDU\ ODUNHV DQG KLY %OQF&J d5 DJXHZKHUH KH Ji
-RUJH /HGHVPD FR OHG DQ H[FX G\/VM RBERPRE RIVWBKHQPQFH
6DQ 'LHJR *HRORJLVWVY $VVRFLDWLURY SR °\F3 Q/kQHW\éWdS'M@DlHZ

Rl %DMD &DOLIRUQLD RQ OH[LFR[%[\FRﬁBPLh 6L‘1’9RDU’dJLLd*U7P(°IJﬁWZHH‘
JURXS KHOSHG FROOHFW GDWD R®CD)BRYRDKORFHQH KXUULFDQH
GHSRVLW IURP D PHWHU WHUBRHHR® RWLS ERQFOXGHIGQ KRY Q
D UHVHDUFK SDSHU XQGHU SUHWHDFWLRH DODO UFRKOLDRR FZIW K KLV

*XGYHLJ DQG ODUNHV VDLOHGHNJRH26DWDO %UDR@XWKU® :LQWF
3DOPD *UDQG &DQDU\ LQ WKH &HRORJ)\VRIDYWEN DPWKRQWE® RDUNV
7KH :RUOG GXULQJ ZKLFK WLPHRBIINHVHEH O LYHXRICR QHIRWUDO :LO
SRSXODU OHFWXUHV RQ WKH &DOSHXIPWG H QGODBY & & H QG QFIRQW O X
LW GLG LQ WKH &DQDU\ ,VODQGWKRWWHQAN UW & LAD ¥ WHIQW S HQ | BIEWRES
SRUWXQLW\ WR LQGHSHQGHQWOALYIOV LRU7WEH ULIOD D BVWIRHE G SXQ
LVK 1DWLRQDO 3DUN GHYRWHG QDRUMKK KHL DY & 8 1 X WRKARAD B R D3 8 Bk
GHO 7HLGD ODUNHV JDYH D IRUPDG GHPWXWH 5®WXWIRKD ¥ HEH 8 RIHR L
OXVHXP RI 6FLHQFHYV $SULO - 6HFWHKIREX ZHHMWLWQWHQG%XUOLQJIWR
HG E\ FROOHDJXHV LQWHUHVWHGLRQY WKW Y QUVMESCHHSIRMENR TDHDW 1V MH
VHDUFK RQ URFN\ VKRUH GHSRVLRQW LQXWMKHD¥DDBBQYXOMPQW IR
2VFH ZRUN GXULQJ WKH 6SULQJDWUR QDY ORGXFHGWRDQ &RORUDC
WKH ODXQFK RI D ERRN SUR MH RVK B\OLG/H B MK Bl FPM OR B N & 6 UG DAVIW
tle Islands Deep in Time: Lost and Foun® GG UHWVWRID IRU WKH +LJK 7UDLOV 2XWGRHF
WKH GHYHORSPHQW EXULDO D D®ERH LR XDIRMWIDREK #% HW RRQ\W i HR \H D
&DPEULDQ WR 30HLVWRFHQH D MW Iy KeaIQairms 17 LMUR Q@ VSKIHD MAX ALR/H U
DQWLFLSDWHG WR EH UHDG\ E\ WKRPHOQG(WRUNND ZLOO EHJLQ D VWX

3 UR | HPW Rdsabinos FRQWLQXHG UHW#[E'UW%%HKHLVRVLRQ VXUIDFH RI ¢
JUDQW IURP WKH 1DWLRQDO 6FL % W IVRIE W R 3WHRd s RRYWP
DQ HGXFDWLRQDO LQLWLDWLYHP \@ HWRE IRRESY ’VELWQﬂgdéV
'LVWDQFH (GXFDWLRQ *(2'( 7KL® #%'d’okﬁ KGdWEWK BPR§w/LVD L



GURWKHUPDOO\ DOWHUHG VHD ARRUHEBWYFOVWMAHQY MR XY KKHRWORUBGBR D
=HDODQG /DVW -XO\ KH OHG WKHURWEK L MKIHWELBRQDRGILWR b RHRINHYV LQ -
ORQJ $OXPQL &ROOHJH LQ WKH 5RFENLHY DW 7KH 1DWXUH 30DFH

Post-Graduate Plans of Geosciences Majors

$QGUHZ %ORQLDU] ,QWHUQ DW +DOH\ +RXVH VRXS NLWFKHQ LG
6DPXHO *RZHQ 1RPXUD 6HFXULWLHV 1HZ <RUN &LW\

ODGHO\Q *UDQW JRRG&RUSY O0LOO &LW\ *URZV /RZHOO 0$ R«
(JHNLHO .LQJ 3KLOOLSV 7DLZDQ DWWHQGLQJ ODQJXDJH SURJUDF
SREHUWD OLOOHU -XQHDX ,FH;HOG 5HVHDUFK 3URJUDP ¢HOC

7LPRWK\ 1DJOH OF1DXJKWRQ 8QLY RI 1HZ OH[LFR 3K'LQ (DUwK 30D

Caroline Hung'19 /LVD *LOEiKKEd MIsthQEDWRS &KU\VWDOOV %YHDFK )RUPDWLRQ PF
UHJLRQV RI WKH 6RXWK ,vVODQG 1HZ =HDODQG GRLQJ UHVHDUFK RQ WK
VDOWY DQG HSLGRWH YHLQV FRXQWLQJ DQG PHDVXULQJ WKH RULHQW|



Geosciences Student Colloquia

-DFRE &\QWU\QEDXP u
3+RZ &DQ VWRUP :DYHV ORYH 9HU\ /DUJH %RXOGHUV" ,QYHVWLJID\

(]JHNLHO .LQJ 3KLOOLSV
$ 3S3DO\QRORJLFDO DQG *HRFKHPLFDO $SSURDFK WR 8QGHUVWDQ(
$SSDODFKLDQ %DVLQ"

SREHUWD OLOOHU p
SHFNRQLQJ ZLWK *LDQWYV 3DOHRFOLPDWH ODNXVKLQ 3HDN DQG

7TLPRWK\ 1DJOH OF1DXJKWRQ p
S37TKH % HDXW\ DQG *HRPRUSKRORJ\ RI '"HDWK 9DOOH\ 1DWLRQDO 3L

SBKRWRJUDPPHWULF ORQLWRULQJ RI 4RDVWDO %RXOGHU '"HSRVLV

Geosciences Colloquia

$LVKD ORUULV 81%$9&2 &ODVV RI 6FKRODUYV
S*HRVFLHQFH :RUNIRUFH '"HYHORSPHQW 6WUDWHJLHY DQG 2SSRU

7THG 6 WHLQEHUJ &DVH :HVWHUQ 5HVHUYH 8QLYHUVLW\
3&DQ 1HZ <RUN &LW\ 6XUYLYH WKH 6HD"’

ODH -HPLVRQ 1%$6% $VWURQDXW 6SHUU\ /HFWXUH
367(0 7KH ,PSRUWDQFH RI 6FLHQFH 7HFKQRORJ\ (QJLQHHULQJ

$DURQ 6WURQJ 8QLYHUVLW\ RI ODLQH 2URQR
SORQLWRULQJ WKH &DUERQ &\FOH OHDVXULQJ 5HVLOLHQFH DQG ¢
RI WKH $QWKURSRFHQH"

+LODU\ S3DOHYVN\ :RRGV +ROH 2FHDQLF ,QVWLWXWH
837KH 5ROH RI %LRORJ\ LQ 2FHDQ &DUERQ 8SWDNH"

$OLFH %UDGOH\ 'DUWPRXWK &ROOHJH
S2EVHUYDWLRQDO $SSURDFKHV IRU 6HDVRQDO 6HD ,FH (QYLURQP

OHD &RRN :LOOLDPV &ROOHJH
3& DUERQ 'LR[LGH DQG ,FH $JH &\FOHV’

IDWKDQLHO 5D\PRQG +DUYDUG +XPDQLWDULDQ ,QLWLDWLYH +DU"
%LJ 'LVDVWHUV 'LJLWDO ,QYLVLELOLW\ DQG WKH ,QIRUPDWLRQ !

(OL]IDEHWK (LGH 7KH 1DWLRQDO $FDGHPLHV RI 6FLHQFH (QJLQHHL
81HZV 3ROLF\ DQG 'HFLVLRQ ODNLQJ :K\' DQG +RZ *HRVFLHQFHYV

&HFLOLD OF+XJK 4XHHQV &ROOHJH
3&DQ &RQWLQHQWDO ODUJLQ 6HGLPHQWYV EH *OREDOO\ &RUUHOD\



2u &DPSXV *HRVFLHQFHV &ROORTX

3KRHEH &RKHQ
3/LIHLQ WKH 1HRSURWHUR]RLF +DUG 3DUWV +DUG 'DWHV DQG +DUG
6\UDFXVH 8QLYHUVLW\ )HEUXDU\
8QLYHUVLW\ RI :LVFRQVLQ ODGLVRQ ODUFK
'DUWPRXWK &ROOHJH $SULO
$IRXURQ 3URMHFW :RUNVKRS 8QUDYHOLQJ WKH 5HFRUG RI (DUO\ (XN

37KH (YROXWLRQ RI /LIH %HIRUH $QLPDOV *DVSLQJ IRU %YUHDWK DQG
&RUQHOO 8QLYHUVLW\ DQG WKHH 3DOHRQWRORJLFDO 5HVHDUFK ,QVW

-RVp &RQVWDQWLQH
S0HDQGHULQJ 5LYHUV 7KH 5ROH RI 6DQG *UDLQV LQ 7KHLU (YROXWLR
OLGGOHEXU\ &ROOHJH 6HSWHPEHU
6PLWK &ROOHJH 1RYHPEHU
8QLYHUVLW\ Rl ODVVDFKXVHWWYV $PKHUVW 1RYHPEHU

5yQDGK &R]
3*XOOLHV (URVLRQ DQG /DQGVFDSH (YROXWLRQ LQ ODGDJDVFDU 7U\L
(UHFWV~
8QLYHUVLW\ Rl &LQFLQQDWL 2FWREHU

S3&RDVWDO %RXOGHU 7UDQVSRUW 1HZ 5HVXOWYV’
8QLYHUVLW\ &ROOHJH 'XEOLQ 1RYHPEHU

/LVD *LOEHUW
3 Q7H*UDWH 6WXGHQW /HDUQLQJ *DLQV 6\VWHPV 7KLQNLQJ"
Q7H*UDWH $GYLVRU\ %RDUG OHHWLQJ +RZDUG +XJKHV OHGLFDO ,QVYV

3,Q7H*UDWH +RZ WR ,QFRUSRUDWH ,Q7H*UDWH &ODVVURRP ODWHU
,Q7H*UDWH :HELQDU 'HFHPEHU

30RGHV Rl 6HDARRU 9ROFDQLF %UHFFLD )RUPDWLRQ DW ,2'3 +ROH '
8QLYHUVLW\ RI 2ZWDJR 'HSDUWPHQW RI *HRORJ\ 9ROFDQRORJ\ '"XQHG

SOROFDQLF RULJLQV RI SHUPHDELOLW\ LQ RFHDQLF FUXVW’
8QLYHUVLW\ RI 2WDJR 'HSDUWPHQW RI *HRORJ\ )OXLG )ORZ 6HULHV

ODUNHV -RKQVRQ
32YHUYLHZ RI 1HRJHQH 5RFN\ DQG 6DQG\ 6KRUHV LQ WKH ODFDURQHVI
8QLYHUVLW\ RI $JRUHV 3RQWD (HOJDGD 6mR OLJXHO ,VODQG -XO\

$1HRJHQH DQG 3UHVHQW GD\ +XUULFDQH "HSRVLWYV IURP ,VODQGV RI \
8QLYHUVLW\ RI $]JRUHVY 3RQWD 'HOJDGD 6mR OLJXHO ,VODQG -XO\

830LRFHQH :DUP 3HULRG $ &RPSDULVRQ RI 6WRUP (YLGHQFH IURP :HV
9LOOH GH 3RUW 6DQWD ODULD ,VODQG $]RUHV -XO\

3S5KRGROLWKYV 3DVW DQG 3UHVHQW LQ WKH ODFDURQHVLDQ ,VODQGV
&OLPDWH &KDQJH’
7HQHULIH OXVHR GH &LHQFLDV 1DWXUDOHV &DQDU\ ,VODQGV $SULO

Bud Wobus
S6WRQH +LOO *HRORJLFDO +LVWRU\’
'LOOLDPVWRZQ 5XUDO /DQGV )RXQGDWLRQ 2FWREHU
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7KLV \HDU VHQLRUV JUDGXDW B®& WHYIC BAFMMBAIgLIS | R W P W DAL G @
DQG JUDGXDWHG ZLWK D PDMRIWa1® RUKWEDWLFYV PDNLQJ

LW D UHFRUG EUHDNLQJ \HDU IR¥YkWKH Q}(I}.‘QS(I-[IJUVmIQI?_@WV EQM’IBIMMEU
‘H DUH FXUUHQWO\ ORFDWHG L Qnielief AR RondhKsepulvetd ¥, 4hiE Tétres
UDU\ KRPH DQG ZH DUH ORRNLQd $hMK R EG8YWBVWBYbQELEVWR1DWL
RXU QHZ EXLOGLQJ LQ HDUO\ JRXQGDWLRQ *UDGXDWH 5 HédndiD U F k
7ZR Rl RXU ODWK 6WDW IDFXOW VFlenirfg ELB WA PHILHY 6 MYQ. R QROUDEOH
OLDPV %ULDQQD +HJJHVHWK - DWVYRWOWDQMND ISAHRTHBWWRDIRU \DZDWGV
WLFV DW :LOOLDPV VLQFH - DIRRH SRAPHH® 0O @ RO\DLWMKLHRRD W\WF®D 7K H
FDOHVWHU &ROOHJH &RU\ &ROEFRIQW HVW LX\VSER EBERDOR Y RBOFORZ H|
LQ ODWK 6WDW IRU WKH ODVW WZIRG GOHE/X IDFFW W H Q W\Q DDAY LKVHADIE
SURIHVVRU SRVLWLRQ DW DVKIEHIWR®HD Q® OHBP¥QWWHHDWPV Y WK-FHV \
'H ZLOO PLVV ERWK RI WKHP DQGOHH ZKMKWRISHPYW K\HF B Hah\BentaR U
‘H KLUHG WZR QHZ VWDWLVWLFLYD Qivha2lkCRrrahl'2D MakkHs RéryL2D LVOIIHowWE
WKLV IDOO ;L]KHQ &DL D 3RVWGEGRER&RAdWDMD 2HODO RAFFBPEFHDUEKWVHH
$VVRFLDWH DW 7HPSOH 8QLYHUVIWXGHQUNW KHRA N VWK W ZRR WHRDUWLR X \
DQG $QQD 30DQWLQJD ZKR HDURH® KHW GKDP 9 WIiShiioiRhidd 18, Z H |
WKH 8QLYHUVLW\ RI :DVKLQJWR ®inh Tuan Tran '19, Hunter Wieman 2D QR&hard

7KUHH IDEXOW\ $+€l§a§'&ltalel—|md%"08@wu’21 ZKR DOO SODFHG LQ WKH WRS
&KDG 7RSD] DOO FRPSOHWHG WKHRHQDOMM\VWYHHDKIDDW WEHRIHRERUV
DW :LOOLDPV ‘H ZHUH WKULOOHEEGDWK KD®$HAS$RKL ZHKEKR RUEHPQ OIH\VGNP D
\HDU ‘H FHOHEUDWHG PDQ\ IDERPWAGRDRBRPFPFSOEVKPIRQOQWRWFLDOV 0
RYHU WKH \HDU LQFOXGLQJ 6WHHHHVOIRAOM R IBZERIMOEHNGTRMEHIGUNER
IXOO SURIHVVRU /RUL 3HGHUYVH§ Avstirr RQY Yolxirdd/ ZIab I8, Ay MichHeBen
OLKDL 6WRLFLX ZRQ WKH 1R UWIRHIDa&NEDIE' 1% HZEWAhIR 'QO, Eli CWihHaum
ODWKHPDWLFDO $VVRFLDWLRQ R2,$RssaNdiaMifahda 20 BRJAH IRWW WHE H |
'LVWLQJIJXLVKHG &4ROOHJH RU 8QEYHUVLY \as’ DG LFN
'H 9HD X[ zDV HOHFWHG 9LFH 3UHVLGH thgﬁﬁ%ﬁ%ﬁﬁJj_FDQ
6WDWLVWLFDO $VVRFLDWLRQ

- JHGHULFR $UGLOD 7TKRPDV

NN | W el

3URIHVVRUV 'LEN 'H 9HDX[ /HR {ER BN K560 &
$OOLVRO 3DFHOOL VSULQJ zHUu Beo bR &YHLQLFHDYY o -DF

L
IHVVRUV %HUQKDUG .OLQJHQEHUJ $®ILERIAMHRoOL 1BRdBHUWQ/E !
OLKDL 6WRLFLX ZLOO EH RQ OHDYHAKRPDV .LQGUHG 'DYLG 'D

'H DUH YHU\ SURXG RI WKH DFFRPSE)F¢HKRAH QMY RRWIR XU PD

MRUV 5RVHQEHUJ SUL]H IStdunR XWV QGLQJ V L
lyer '18, Arjun Kakkar ‘18, D QO@ishiro Nishida ‘18 6/VV\)Q/|PP H d_ MA%B%V VRWNHG ZL

*ROGEHUJ DZDUG IRU RXWWD}%%W%%%&&%%SS& IT\llQ\g\}fvtl/ °

D'Silva '18 IRU P D WdanbaQahao '18 IRU V
\WNLHO DZDUG Ned)LavdDBKaRUJIBIAVW IRU ODWKIHVW ~ZKHUH WKk

SUL]H LQ D SBanitiMeesPBWR]HOND B2HPE FHG DBiySebSiiity oRKpots and Links
IRU RXWVWDQGLQJ \Amnxsewfelwml%@ WY RFEFRY HY WKH DFDGHPLF
D QHallee Wong ‘18 %HDYHU SULJH IR \ NV DW FRQIHUH
GHSDUWPHQW DQG P Dsabglla/Auanyy WDONV "H[SRVLWRU\ WD
18 %HQHGLFW SULJH IRU m‘mamw@ 2 %*S@%@E‘%ﬂw&%ﬁg
Curran ‘20 D QA&ssandra Miranda 20 ¢ UVW S U H—bJ ZKDW ZRXOG KDSSHO LI
Xiwei Yang '20D Qi&esa Yu 20 VHFRQG SUL

: ILEHOW RI WKH $PHULFDQ 0DW
SUREOHP VRIGIMLIQah BALPH&EROOR %%VHG DDA Hirbl MishilaEA8 ZKR JHQHU



LIHG FODVVLFDO EUDLG WKHRU\2WR WW 8 ¥ INHREhRPINQLY LBABKR'L SYWRJUDP

2YHU WKH SDVW \HD UWulkBMtkwad G B R 1.1V WKBH 6SULQJ VHPHVWHU KH W
KDV FRQWLQXHG VHYHUDO RQJREBLEVSWKMBPWDR QG B MXMRPDWRPOFBE DQL
HFRORJ\ )RU H[DPSOH VKH FRQWQRWHKH P YWRWARU RSV PDWKHLIPD ;L OH
PDWLFDO PRGHOV WKDW GHVFUBIRMWKNRUJGBRPIGPD RKISHWARGRBED®H LQ
FLFDGDV WR EHWWHU XQGHUVW DEG RDKH L,  WVQ AKWRD BR VYHHKDWARR | %
6KH DOVR FRQWLQXHV WR ZRUN RQ/WRGB O L7QXJ WWK H G\ BQRIYFHW VLW\ R1
Rl LQIHFWLRXV GLVHDVHV H[SERUL®J TXHWWVIZRQ\D QG @DWHI G& WR+H D
LGHQWLI\LQJ WKH GULYHUV R V®D\WNRWR PASKRH B D OFD WDWHKU 6 R FRIHMS L D Q
GHPLFV 6HYHUDO :LOOLDPV VWXDBWQRQY KDY HO®RUMKHGIZYWKVEIRULQY LWL
WKLV SDVW \HDU L Q FMoRyKh@ldleW RIQWHL D W WKKEH QW KHPDWLFDO &RQJUHV
'18 D Qi&ckson Barber '18 6HYHUDO SDSHARQMWWYHD O OX/&KR &DQDGD DQG WKH RWK
EHHQ SXEOLVKHG WKDW KDYH VO/R¥XGH®W6KR DHW KHRKHW LIQIF Q@ RG)IUGIG H U L

A Neufeld "18, E Matt '18, A Meyer "1 (RGvVargas v v LV W D Q \RarBdlaRiariy \GRHY HORSHG WZR Q
Jr'16. FRXUVHV IRU WKH ODWKHPDWLFV DQG ¢
3URIHDICK D& Veaux FRQWLQXHG KLV&RPEN QIQNGDWENV 0$7+ DQG 8QGHU
PLQLQJ ZULWLQJ WH[WERRNV DM\HDUPK HRSB LYDULEWUDRSKNHKHRU\ 0$7+
QRWH DGGUHVVHV WDONV DQGRZRUHW KR QW IRDX MG PHQVWR URQG DFWLY
GDWD PLQLQJ WKURXJKRXW WKHOBERHOBURIH VQRYVK+DAJ KLV WU R HOHFW
DV &KDLU RI WKH VHFWLRQ RQ 60WMAMWIRUNRFDO B DWIQH QD YRLO G& HOQW\DH U

6FLHQFH RI WKH $PHULFDQ 6WDWPBY\WYLyDOREMWIRFX R LHU ERWNRY DOJ
HOHFWHG 9LFH 3UHVLGHQW RF WikH @ HYIL RS GW B Wik ¥ W bRl @ MV RO wH U
FLDWLRQ IRU WKH WHUP W DA VR Qv RN RUX W R YLD 8 WDV DQG
IRU WKH ,((( 'DWD 6FLHQFH FRQINJRQBHOHA (D'ORA FIFH FR DXWKRUHG ZL
7XULQ ,WDO\ 2FW DQG ZDV RHPPRHGWIHH GURRUPER HBEVEHUV D YHU\
R1 WKH FRQIHUHQFH LQ :DVKLIJHHWRG L &3 VKHKXQRPEHU RI ZD\V WR HJ¢
KH ZDV D 6XPPHU DW &HQVXV IHRPBZ-BWVWKHDD 6/ L 4 HB/PHEUD DV D VXP
SURIHMY Barrity KDV FRQWLQXHG KKY D HhWHyBiEiK oflk@stant's partition function
QXPEHU WK H R Genefalizingsie Svinldowski and the highest root of the simple Lie algebrBsSSHD UH G
Question Mark Function to a Family of Multidimensionin the Australasian Journal of Combinatoric3his is

al Continued Fractions Z U L W WHRdt&r MdDohKld RQH R DFFHSWHG SDSHUV WKLV DFDCG

'16 KDV EHHQ DFFHSWHTellRen& XEQUHEPWEBQ bDUGHG VL[ JUDQWYV RU W
tional Journal of Number Theary 7KLV ZDV DOVR WKH VHFRQG ‘HDU RI V.
,Q -XQH RI KH JDYH DQ LQY MNIR® DACD ONL B FBURKIQFD WMLRQ DZDUG
QD 6 8QLYHUVLWpP &DHQ WLWO H® YR SWHVHOMWHGSHOBIWRNVHRU Rl Z|
7ULDQJOH 3DUWLWLRQ 0DSV ~ $OXRHW LQFWDXKBHQISROUH GAMHUQDWLRQL
D 7KHUPRG\QDPLF &ODVVL¢FDW IURHY HRW BK DQ BXPBWHRUVFXIDGRU ,Q DGG
WKH $XWRPDWD 6HPLQDU DW WKHARQNMHWHQ@XWVGH O6AOKIBUBDKHWQ S¥ WR |
IRUPDWLTXH )RQGDPHQWDOH -,50H[LFRLYHUVLWp 3DULV 'LG

HURW ,Q -XO\ RI KH JDYH D3yRDQUWVRO OBWEHPOWLEPSKO\ FRPPLW
ODWXULW\ DW WKH 3DUN &LW\-0RM KHEPW I Vx @Y M- WHSH viIROSHEG VF L+
WHPEHU KH JDYH WKH 0DUWK®)'BY HRSRUM D) 6 HWRH QWERQ UDWF

WXUH DW :HOOHVOH\ &ROOHJIH JRURWHIRGEHYW wkHKHDIPRHPDWLFDO VF
WKH .H\QRWH /HFWXUH DW WKH &P WKdhP D&Y y&RR H WHQ WK P @R FLH W\

&RPSHWLWLRQ RI IRUWKHUQ ITHRFRUNFESEKRVIFLVEDDYNY DQG 1DWLYH $
VRQ 8QLYHUVLW\ 6$58&1%$6 DQG RUJDQL]JHV PXOWLSOH VF
$VVLVWDQW.es GadiHakheR tontinued his DQG SURIHVVLRQDO GHYHORSPHQW VH
UHVHDUFK LQ QXPEHU WKHRU\ ID@R® PGBGG QVIWIHR DRPEE R Q WVHRIHIGFRVH 7KLV
VSHQGLQJ WKH )DOO VHPHVWHUZRWKVBBEPDMWQGEBO DPG /RIBWKUROQRALD
WR WHDFKLQJ GXULQJ WKH 6SUIDJIG "XOHEQIH® KHR VR X IV H UR IV WHIHF X UH G

\HDU KH KDG IRXU SDSHUV DFFKBRWMWGCWRK BEKEOLW B WIZRQ DRKLVPYV RU.



SURYLGH DQ DFFHVVLEOH SODW MSDPNW B O W VU WKW H N Q8GJ B R5LDBHANLMY!
WKH HIWHQW RI WKH UHVHDUFK BR®%WH Q WRWLHIIVMROQNGEU KRXWA R B W
IDWLQ DV DQG +LVSDQLFV LQ-GGUEGDRARAMY DDBPBSDVVRIRWKHORMWLRIDV F

PDWLFDO 6FLHQFHYV LW\ 7KLV EDVLF UHVHDUFK IXUWK
/IDVWO\ 3URIHVVRU +DUULV DQG KWSPWERQQP \KBYIPQLHEH ¥ WWMHPY V:
in: JUDLQ ERXQGDULHV LQ FU\VWDO IR
$19DQJIXDUG 67(0 IHDWXUH IRWIYPHO RI FRORU LQ
67(0 -XQH 3URI -RKQVRQ VXSHUYLZetEChRO VHC

$$VVRFLDWLRQ IRU :RPHQ LQ O?MvsﬁcéHFHDw\%%é%wLG WﬁURVPS%th

ZHEVLWH RQ :RPHQ GR ODWK J KLJKO\ SDUDOOHO FRPSXWDW
f/RQGRQ ODWKHPDWLFDO 6RFL ,& xrg VYUY R UYWAY SRR My UD Y 1
HFW FHOHEUDWHY WKH GLYHUV YHNG XS DY HH UM B Q%
PDWKHPDWLFLDQV ~ KWWSV - ZFZ|§QO %REME@WH@WL%%DO PRG

PHOD H KDUULYV _ 3 UR | HBEWRat Klingenberg SXEOLVKHG D
F)HDWXUHG PDWenePDNInberDhelld spsHUV LQ FROODERUDWLRQ Z|

Rebel Women of Mathematids\ 7DOLWKLD b@@L@LPﬁ/ORJ\ DQG SURYLGHG VYWDW
$VVLVWD Q BfiadhaRieggéseR B Q WK X VL IMAWOLGF® OV\AMXGHQWY DW LOOLDPV R
UHWXUQHG IURP VDEEDWLFDO- WROW R DFUR JQW B RIGE FOVHAR Q HE RDS\E D
WLFV DQG 'DWD $QDO\VLV 67%7 VLWWKHWR ILHVEHNSHERPHW KOW- KHO
FRXUVH 5HJUHVVLRQ DQG )RUHFRVMOLQ@ FREJEAHSWYV @& WBH U\ RXW
VHQLRU VHPLQDU 'DWD OLQLQ-J D® G D&RKS XXW DILHRQHION 6\ DWRIPVH R |
WLFV 67%$7 7 WKDW FRYHUHG W&H7RHMNWKROGNI\XVG ORODHWMK-WH 0
LFV RI PRGHUQ VWDWLVWLFDO O3HDUMRRIDJ VP OIRRILWEPYIHQEHUJ VH

,Q KHU UHVHDUFK VKH VXEPLWWW®E&WLZYAVPHWKHRHGROKRLEB QWL XH
SHUV IRU UHYLHZ DV ZHOO D V- FRUDHN W Rig&isticeEMedRIM@ DERUDWLYH SD
SHUV $GGLWLRQDOO\ VKHdldeG 3W R RHOWKRIWepY PRPSGOHAWYE KHU VHF
Wong ‘18 D Qd@na Neufeld ‘18 +DOOHHTV ZRWKURHAXWIBG WHUP DV FKDLU RI 0D
RQ PHWKRGRORJLFDO GHYHORSPKRMW I®XWI WG LMWL O MRGHE WHE
KRVSLWDO UHDGPLVVLRQV DQG BREIXWWWE ¥ HD OLIHFEUHP HRW KGO S
DQG FRPSDUHG PHWKRGV IRU ¢ WAWXWDOWILHH) B OVHRQ DWW VHANQWR ORQ
JLWXGLQDO GDWD 7KH UHYLHZ ®IzW K IONW HRXW X B XZo W O DEHG Z Y\
WHQ DV D UHYLHZ SDSHU DQG KW HNGH FAID@MD\EHQARIHQRSHG UHY
LQWR D SXEOLFO\ DYDLODEOH-5 KHUF N\DKIWHHZAL W EarBuQE Nh iy RoB IR QY

LQJ SDSHU 'U +HJJHVHWK SUH Werfdinger @sVbiiaitto Zhd4él DW DQ LQ

YLWHG VHVVLRQ DW WKH (1$5 % RNWML GV /JRRAHEHQRFVHG WK
DQG ZLOO EH SUHVHQWLQJ LW Dy W Ky vRILRUVE 18 W DMWY Y L FOLPUN RV
SURJUDP 7KH JURXS LQFOXGHG Wt
$GGLWLRQDOO\ 'U +HJJHVHW-K ThriothyH Estdlaskp ' 18DQEBN EahWdnge® 18R Q
VXOWDQW DQG WKHQ FROODERU®WRHIUREP PHII R U HFR\H RIUIRPXS@ iV FR W1
H[SOLFLW ELDV ZLWK D FROOHD®PXWWRANVWER BVYRHKROREG GHS/HDW F |
PHQW DQG D SURMHFW RI WLPLQXERILFDOMANIOQN /RIME 5QID ¥ HWIK WD O
FROOHDJXH LQ WKH ELRORJ\ GHSDWWRHRQWLFDO 6RFLHW\ 6HFWLRQ
6KH OHIW :LOOLDPV DW WKH HQ& RYX\KWMVDIF®Q M. S RSBY WR WDNH
D SRVLWLRQ DW ODFDOHVWHU &RO-OOMDUR MKIS S HSDOWWEE Q@ VRK H
ODWKHPDWLFV 6WDWLVWLFV DQQGJWRPSXWIiHU' I6HFLKRI QEKIH LV VHUYLC

3 UR | HStewRrtJJohnson UHPDLQV DFWLWHU@G BYQh® DV VR Mabhémétichl Glan¥R U |
LFDO V\WVWHPV IRFXVLQJ RQ -Plyv\OLQ®E OAKSDEROWHOXHRPEYRW HU Y
LQJ PHWKRGV IRU VFLHQWL¢F PREGHOIFOR ¢RWKHEBRWHBRE LGRIFLHW
WRROV IRU DVVHVVLQJ FKDRWLFSMWRFLDMAERQVRIPRHYKFALPHQVLRC



3UR | HStevea Wiiller LV RQ \HDU WZR RADV W KIXHHW WHDW WKH OLWWDJ} /HWHU
LQGLYLGXDO 16) JUDQW WR FRQWD® XRQ KILUR & QFBIY WHBRPWWRIQV$SPRHED YV
QXPEHU WKHRU\ DQG SUREDELOIDW@XDLH DQ® QWRURDAR 3, RQKHUH KH ¢
WKUHH JUDQWY WR VXSSRUW WUKHIVHRGF&X W R PIRU\S K IQRG BREUB® G SUH V H (
'RUNVKRS ZKLFK UDQ IURP O0DUF&RQWMKUWRFHOR D WSBAMWMG $OJHEUDLF *
DQG VHUYHG DV FR 'LUHFWRU R I- RIKHW: LOODOLKOHPR/DBDISFA 5B HWLQJV DQG V
DV ZHOO DV EHLQJ FR 3, RQ D- VEARMWDOOSWRWHRQBEOUWHH®HRJ +H OH
DO JUDQW IRU WKH SURJUDP |URPUIRS L FHHO DIGI® AKHLW UAWDQG WER W VG HS DU W F
SXEOLVKHG SDSHUV DQG JDYHs(8 WD ERW KW K H\DL/GV W X GHROUUM\V. QJ ZL W
Hallee Wong ‘18 K H D O WAK/s$aEpstein ‘18 JDPHUDGXDWHY RQ HPEHGGHG DQG DEVWU
WKHRU\ UHVHDUFK VWXGHQWY LDFFDOHPLLF] \ H.IDBAdRABChARY XBCRAENY V

OH\ *HRUJH &DUUROO :LO O LdyPDe&hD19\SRramy KEsDfeke HBYQTEEER Yu 20 + H

Habib ‘18 VXPPHU VWXGHQWY PHQWRBNGE RUMKI YRS\ DWR FRQIHUHQFHV W
PDQ YLVLWLQJ JUDGXDWH VWXGHHQW WR MR EEKQIXHDWEHPDWLFLDQ
Alina Shubina '19 (ULF :LQVRU *UDQJHQ &DUWWR VWHKIHG$S$STV ODWKIHVW FRQIH!
ILFKWPDQ -LDQLQJ <DQJ 5\DQ &KHR VAKDLRYR RREZAMULW]WKHVHV LQ PDW
<XMLQ .LP +H KDV FRQWLQXHG WID\QF B WRHPPDXW L PaHeRRME AT B KEG
DFWLYLWLHV UDQJLQJ IURP KLQWKEFVHNWDRD \P B WAKIMRISEEOBVV X U 1D F
SDJH KWWS PDWKULGGOHV ZLOWMDPXIKEXWZRZKHFK ILRQXVRIGLVFUHW |
LQ VFKRROV DURXQG WKH ZRUOG W& WKIHW LIDJIOF RIPGE W RWIURGXEHG W
PRGXOHV IRU KLJK VFKRRO FODRRHWY HVRL QLWIKGI VISRIQWIQRLDHQLRU VI
HGXFDWLRQ OHFWXUHV WR MXQRPWY WUIKO3QE KLJIBP YE KRR WRHDLAKO RQ
HUV WR ZULWLQJ D WH[WERRNWWXG$73XLGH RQ 2SHUDWLRQV

SHVHDUFK DQG WR ZRUNLQJ ZLW{KRA RARYIR Pei FROIWLQKWE KHU ZRUN |
OLKDL 6WRLFLX KH UDQ PDWK SKIQHF QI D Uk AROWLQFHX GLQJI D ¢
RXU VWUHDN RI RYHU  FDPSXVpHRIWL WLEHP Wik R RHRMQ WEKHPRGEX oDU DUL
QDP H[DP +H DOVR H[SDQGHG K¢V ubRetiRegrerBRQWK LR WX HYIV LQ PDWK

RQOLQH UHVRXUFHV LQ WHDFKL@@R)D\/@%LH-IFlv\)—LVYﬁFWNNﬁKQUEVMNWk\hGV
DUH DYDLODEOH RQOLQH WKUR)ﬁJbKO@%J y DV DUH PDQ\ RI

KLV WDONV ,Q DGGLWLRQ WR-J

OLDPVWRZQ (OHPHQWDU\ 6FKRR YJ[R(M Q/ BE%QPFHHugTJ
WR WKH 5XELNYV &XEH &OXE DW |_ vy 07+
6FKRRO ZKHUH KH VHUYHV DV D % \}inHQ VSUI
PHPEHU +H VHUYHV RQ PDQ\ HG H BBV 07+

Editor of theJournal of Number Theory (GLW R U

Notices_ of the American Mathematical Societ UR CY, Fé/;V [\)NOZVR &EQWBMOM%MVKH |
lem Editor of thePi Mu Epsilon Journal OHPEHU nI , KR R RGLE WKE
WKHQ FKDLU RI WKH $UQROG—5 g %I LIJ_ ﬁ? WUDYHO -
WHH OHPEHU RI WKH JLERQDFFL § IZE (o ERUDWLRQ
67(;7 (GLWRULDO &RPPLWWHH KI;F| 5 WUDY H (
&RPPLWWHH +H LV DOVR D PHQ L? % X 3LEEK
DQG D 6HQDWRU DW /DUJH IRU 3 Yo

SUHVLGHQW RI :LOOLDPV &KDSWT—I S R'HVVLRQDO DFWLYLWLHV LQFO
3URIHV VR U F(@kMargirX WSHQW KL O 6FLHQFH )RXQGDW-LRQ SDQ

DU RI URWLUHPHOW Dot w %fxvmﬁsa SXEoLTOWL
the American Mathematical SocietyWKH ODUYJ

FDWLRQ LQ KLIJKHU PDWKHPDWL B%%@?WM%Q%H LU\//LIQR\]L

NLQJ LQ 1HSDO ZLWK YLHZV RI LWXWH LQ 6DQ -RVH &D¢
$VVLVWDQWRaB)hJHVIbHiV(MRBRPSOHWHG KLV

VHDUFK RQ WURSLFDO DO H&ERUOD(?&J%& é@%ﬁ%} bR OB Y, &R0



PHHWLQJ RI WKH $PHULFDQ 0DWX\QPDIPWEBDOVBERWHRPW WR MXGESRUW
'LHIJR &DOLIRUQLD WKDW WRRNHIDODRAMHRRUNASDRQ WKUHH PDQ X\
7KLV ZDV RQ WKH RFFDVLRQ RI WXHEPLWWBD® QLKHW WOVUKN RV WKRH D
60%$// 8QGHUJUDGXDWH 5HVHDUFRBRWRIRAIBWPKH ODXQFKHG WR PHDV)

3 UR | HWhaRStbiciu WD XJKW )RXQGDWLR AP MB U 8pg WIXVHXPV 6SHDNLQ.
WDWLYH 6NLOOV 0$7+ DQG WERRVARQLIKEVDR BRHEWL R 0DWKHI
5HDO $QDO\VLV 0$7+ GXULQIPRWLHF VDBV ERPEEWREPXQLWY ZK
DQG &DOFXOXV ,, 0$7+ G XU LBPIRWERY W IBds e MK\ HQWYV DQG
WHU RI WKH $FDGHPLF <HDU FR RYJBO VIR QX OHORYNMERS RQ WF
WKH XQGH UJU DEi2aDMattH18MKHY IDQ RYG W DNH SODFH LQ DW WKH ,&
SHQGHQW VWXG\ FRXUVH RQ 6WWFXDVAEWKE® IHEXO RY RWIYN L QDO
William Chen‘19 'XULQJ WKH \HDU 6W RIRHOWHKH WRQWKHE KISIAW RUWhaDd ER
UHVHDUFK RQ VSHFWUDO SUR s HAPRadipynamjcal Bygiem®® 6 d-& Bl Ry
LVWLF RSHUDWRUV DQG zDV LQYSWREHVRDYU WKHow kG ¥0zRBRIB B
DW WKH FRQIHUHQFH 31($0 BHRREOE LEFROWRK MWWV MU Q
$QDO\WLV OHHWLQJ" KRVWHG E%\3WDLWW D @ VAaiBieDRipaOGmRmiQEedLh@r re
$OEDQ\ 1< DQG DW WKH $06 6SHFHDOFEHNYLROQDR Y L3HBMHWLRQ -VLPL
WUDO 7KHRU\" KRVWHG E\ 3R USWORDDFX HW VR H- B3I T H [U GIDMADE @ Q G
3RUWODQG 25 IHUHQW VWUXFWXUHV VSDWLDO

'XULQJ -XQH -XO\ 6WRLFLX SOUW LFLRBHOM-ERRBO $dVRg UHSUHVHC
0, 6XPPHU 6FKRRO RQ WKH WRSWHGs5P®Q dRrP PP PNV LQHVYV ,QQ
7KHUH KH WDXJKW D WKUHH ZH PP FRXPML RRU B dWD BFEREHEGF DQ
GHUJUDGXDWH VWXGHQWYV WLWI®RYGZRWWYWRRSHMMWIRER X RKERQ G ERp
ODWUL[ 7KHRU\" $WwW :LOOLDPV &RFFNIWL BRR EHKD BIERY veg! DOVR
IRXU VWXGHQWYV LQ WKH 60%$// £REHDIUDBWH Wi SYNVHDVIFKQY LQF
3URJUDP ZKR ZRUNHG RQ VHYHIDOVEHYRMY PMKH L. $5 RINVK RS RQ
ODWUL[ 7KHRU\ +H JDYH D VHPLQDUDSRE IIRXYLDPYULRNO § YR MHF W

LQ $XIXVW ZKHUH KH SUH Vv#egaoungson faak 1P, Aisspandia Migipla '20, Eric
VHDUEFK Rosenthal 19 D Q[Emiel Woldegiorgis '20She de

'XULQJ WKH DFDGHPLF \HDU 6W\f€ g4 FRL)>< E,}SgDHVt,/LLJ?
RI WKH /$&2/ /LEHUDO $UWV & WKRGVQD
/JHDUQLQJ )DFXOW\ $GYLVRU\

/$&2/ SURMHFWYV LQ 4XDQWLWD (?L_Jjg); BWHR Vv

:LOOLDPV &ROOHJH DW WKH

E\ &DUOHWRQ &ROOHJH ZKHUH WH%WPW%&@W% HR@ KLY
WKH WXWRULDO FRXUVH RQ 1XPH1R¢EPCW$Q@@\L\R_R/VKH*'GIEIRQWFQ-@PXG'(
DW :LOOLDPYV WKH DUHD RI FRPSXWDWLRQDO VW

3UR | HOhNRTopaz JUHDW O\ HQMR\VHG K KO\ HVFLHQW LI
.LOOLDPV &ROOHJH ,Q WKH IDO ﬂgﬁ??@&%\?

LQ &RPSXWDWLRQDO /LQHDU $0 H ﬁ 5 ool
$SSOLHG 3DUWLDO 'LuHUHQWLD dJé' %(Q%RSHU A
LQ WKH VSULQJ WDXJKW 'LVFUH

+H ZDV SULYLOHJHG WR DGYLV %@”W
Q D P Badiel Maes 18 ZKR EXLOW 0DUN ;:gef%g

HOV RI WKH FROOHJH DGPLVVLR%'V ﬁ B LY(S”f—'z\(JLd%\U I%DERNﬁU
SFULWLFDO PDVV™ LQ DAmmrP}{awarYﬁXIbJ#WLH@MB DGYLVDaQel MegsH U

18 ZKR XVHG QRQORFDO HQHUJ\Brfogdd PRAGUE¥AFRW WRkGy  +L\
YHIJHWDWLRQ SDWWHUQ IRUPDWPRBO\|HG VWDWLVWLFDO PRGHOV

AV SURS
3URIHVVRU 7RSD] VXEPLWWHG @(ﬁﬁwgk \&'% Wﬁ\& ,
\HDU 1DWLRQDO 6FLHQFH )RXQGBW¢ gk%fu §JLH

SODULDWLRQDO DQG WRSRORJLFDO DSSURDFKHV WR FRPSOH]
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BWHSKHQ $L 3XUVXLQJ D ODVWHUV RI 3KLORVRSK\ LQ OXVLF DW
1IDWKDQ $QGHUVHQ 4XDQWLWDWLYH '"HYHORSHU DW $NXQD &DSLWD
-DFNVRQ %DUEHU )XOEULJKW (QJOLVK 7HDFKLQJ $VVLVWDQW LQ 7
ODULW %MRUOG: QL]JDV[\)/\AV IVI\_\I)IL<JH$\,/QL\IIDVH3UD%[L)XVFLRQDO YRXQGDWLRQ IRU (OH!
&RG\ &DR ODVWHUYV SURJUDP DW &ROXPELD 8QLYHUVLW\ LQ )L
-DFN &ORXG ‘RUNLQJ IRU WKH GDWD VFLHQFH FRPSDQ\ QDPHG $
HYLQ 'HSWXOD $QDO\WW DW &RUQHUVWRQH 5HVHDUFK LQ 1HZ <RI
ODGHOHLQH (O\]H 'DWD $QDO\WW DW OLQHUYD LQ &DPEULGJH 0%
$0\WVD (SVWHLQ $WWHQGLQJ 6WDQIRUG /DZ 6FKRRO

6DUDK )OHPLQJ 3XUVXLQJ DQ O'LY LQ ,QWHUIDLWK &KDSODLQF\ D\
-D\ +DELE 'RUNLQJ DV DQ $QDO\WLFV $VVRFLDWH IRU WKH 1HZ -
%HDWUL[ +DGGRFN 3XUVXLQJ SRVLWLRQV DW DQ 1*2

+HOHQH +DOO 'RUNLQJ DV D 5HVHDUFK $VVLVWDQW DW WKH )HG
&DUROLQH +RJIDQ 'RUNLQJ DV DQ ,QYHVWPHQW $QDO\WW DW WKH :
VDEHOOD +X|§gjde\r/XLQJ D3K' LQ &RPSXWHU DQG &RJQLWLYH 6FLHQFF
6BXPXQ ,\HU 3XUVXLQJ D 3K' LQ ODWK DW &RUQHOO 8QLYHUVLW\
$UMXQ .DNNDU 3XUVXLQJ D 3K' LQ $SSOLHG ODWK DW 8&/$

UGHG D )XOOEULJKW DZDUG WR FRQGXFW PDWK UHVH
OROO\ -QRHGO%ZF&POOLQDWLRQ DOG PRGHOOLQJ ELUG ODYLJDWLRQ

-XOLDQQD .RVWDYV ‘RUNLQJ DW WKH 1,+ ZLWK D 3RVW %DFFDODXU'L

.LUDQ .XPDU 'RUNLQJ DV DQ $VVRFLDWH &RPSXWDWLRQDO %LROF
5\DQ .ZRQ ‘RUNLQJ DV D 6RIWZDUH (QJLQHHU DW 'URSER]

(GZDUG /DXEH HDFKLQJ VHFRQGDU\ PDWK LQ &RQQHFWLFXW -IRU 7HDFK

HUTV LQ (GXFDWLRQ WKURXJK WKH -RKQV +RSNLQV 6FK

+DOH\ /HVFLQ FOLF KHDOWK UHVHDUFK DW WKH ,QVWLWXWH IRU +HD

NLQJ FODVVHYVY LQ SXEOLF KHDOWK DW WKH 8QLYHUVL

BWHSKDQLH /L 'RUNLQJ DV D 5HVHDUFK $VVRFLDWH LQ )LQDQFH |
$QGUHZ /LWYLQ $QDO\VW DW %'7 &RPSDQ\ LQ &KLFDJR ,/
7DQQHU /RYH ‘'RUNLQJ IRU *RRJOH DV D 6RIWZDUH (QJLQHHU 7RF
=LTL /X 3RVVLEO\ SXUVXLQJ D 3K ' LQ (FRQRPLFV

RPSXWDWLRQDO %LRLQIRUPDWLFV DV D 5HVHDUFK $VVR
&DOYLQ /IXGZLAroDbuUG =RQ 0' DW +DUYDUG OHGLFDO 6FKRRO

'DOLD /XTXH SKRHQL[ 3URJUDP ODQDJHU DW WKH QRQ SUR¢{W 6W

'DQLHO ODHV 8D6Q BURJUDP LQ $SSOLHG ,QWHUGLVFLSOLQD-U\ ODWKHP

-DNH ODUUXYV 'RUNLQJ DV D &RQVXOWDQW DW 20LYHU :\PDQ
ODWK )HOORZ IRU WKH 3HQQ %RDUGLQJ 6FKRRO 7HDFKLQ

,DQ ORRN renceville School
ODWW ORUULV SBULYDWH (TXLW\ $QDO\VW DW /DQGPDUN 3DUWQHL
$QQD 1HXIHOG 3XUVXLQJ D 3K' LQ 6WDWLVWLFVY DW WKH 8QLYHU

'‘DLVKLUR 1LVKLGD ‘RUNLQJ DV D SBURJUDPPHU DW DQ DUW WHFK FR



$VKD\ 3DWHO 3XUVXLQJ D 3K' LQ 3K\VLFV DW &DOWHFK

&KHWDQ 3DWHO $VVRFLDWH DW 3DUWKHQRQ (< LQ %RVWRQ
6HWK 3HUOPDQ &\EHUVHFXULW\ &RQVXOWLQJ DW %RR] $OOH
7LPRWK\ 5DQGROSK 3XUVXLQJ D 3K ' LQ &RPSXWHU 6FLHQFH DV
OLJXHO 6DPD\RD 2SHUDWLRQV $QDO\VW DW WK &HQWXU\ )R]
-DNH 6DYRFD 'DWD 6FLHQWLVW DW %RR] $OOHQ +DPLOWRDQ
$QGUHZ 6FKDUI 30DQQLQJ WR DSSO\ WR JUDGXDWH VFKRROV
SREHUW 6FKQHLGHUPDQ :RUNLQJLQ VDOHV DQG WUDGLQJ IRU 6R
$OH[ 6HPHQGLQJHU 3K ' SURJUDP LQ ODWKHPDWLFV DW 8&211

1RKHPL 6HSXOYHGD $ZDUGHG D )XOEULJKW VFKRODUVKLS ZLOC

HULQJ WKH ODVWHUYTV 3URJUDP LQ (SLGHPLRORJ
(PLOY GXQGTXl(E%WGJHQ(QJODQG ! Q

*UHJRU\ 6]XPHO 'RUNLQJ DV D &RQVXOWDQW DW 20LYHU :\PDQ
6HDQ :DQJ 'RUNLQJ DV D OHGLFDO 6FULEH DW WKH 3DVFDFN
(PLOLD :HOFK ‘RUNLQJ DW *XJJHQKHLP 3DUWQHUV LQ WKH &F
&ROLQ :LOOLDPYV (FRQRPLF &RQVXOWLQJ DW 1(5%$ LQ :DVKLQJ\

$SSOLHG PDWK UHVHDUFK SURJUDP DW 8&/$ FDOOHG
+DOOHH :RQJ 6WXGHQWYV 5,36 WKLV VXPPHU WKHQ ZRUNLQJ DV C

Boston.
%HQ <RXQJ 6RIWZDUH '"HYHORSPHQW DW (SLF 6\VWHPV LQ O
)DQJ\XDQ =KDR 'RUNLQJ DW 1(5% (FRQRPLF &RQVXOWLQJ LQ 1t
‘HLWDR =KX 3XUVXLQJ D 3K' LQ ODWKHPDWLFYV DW &ROXPE

Daniel Woldegiorgis 20VKDUHV KLV VXPPHU UHVHDUFK ZRUN RQ SDUDOGOHO
WLRQV '%6&%$1 LV DQ DOJRULWKP WKDW ¢(QGV FOXVWHUV LQ QRLV\
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6WHSKHQ $L p
3&DUGLQDOLW\ DQG 9DULHW\ LQ OXVLF $ ODWKHPDWLFDO ,QYHVWLJDYV

6SHQFHU $OSDXJK p
S, QWHUYHQWLRQ $QDO\VLV’

1IDWKDQ $QGHUVHQ
::KDW 'RHV LW 5HDOO\ OHDQ WR EH 5DQGRP""

BURVSHU $WXNZDWVH p
3$Q ([SRVLWLRQ RI )HMHUYYV 7KHRUHP~

-DFNVRQ %DUEHU H
37KH 6SDWLDO '\QDPLFV RI :16°

$QGUHZ %DUU\ p

S39LRODWLQJ WKH 3DUDOOHO 3RVWXODWH $ &UDVK &RXUVH LQ +\SHUE
-RKQ %HLUQH

S3URSHUWLHV Rl OXOWLYDULDEOH &RPSOH[ )XQFWLRQV”

,VDDF %HQLRuU g
3(XFOLGYTV $ /LDU $ %ULHI ,QWURGXFWLRQ WR 6SKHULFDO 7ULDQJOHYV

ODULW %MRUQOXQG
8+RZ 'R :H .QRZ :KDWT{V 8QIDLU" 8VLQJ ODUNRY &KDLQV WR (YDOXDWH

&RG\ &DR
3$ 1IXPHULFDO ,QYHVWLJDWLRQ Rl WKH 7UDYHOLQJ :DYH LQ (*7°

*UDQJHU &DUW\
3&DQ D ORQRKHGUDO 7LOLQJ EH $SHULRGLEF"’

-DFTXHV &KDXPRQW
3([SORULQJ 5DQGRP 'UDZV”~

JUDQNLH &KHQ u
$'HYHORSLQJ DQ (VVHQWLDO 7RRO IRU 'HDOLQJ :LWK 3RO\QRPLDOV DQ

(XJHQH &KRH p
3, QWUR WR 5HJUHVVLRQ 7UHHV"

-DFN &ORXG
SODUNHWLQJ OL[ ORGHOV WR 2SWLPL]H $G 6SHQGLQJ"

7TUHYLQ &RUVLJOLD p
3$ 3URRI IRU WKH &RPSOHWHQHVYV RI 3URSRVLWLRQDO /RJLF’

&KULVWRSKHU "f6LOYD up
S4XDQWXP &RPSXWHUV OL[HG '"ULQNV DQG )ULHQGVKLS %UDFHOHWYV

.HYLQ '"HSWXOD up
S HQQHWK $UURZTV ,PSRVVLELOLW\ 7TKHRUHP”

%HQMDPLQ 'UHZV p
37KH $%& &RQMHFWXUH DQG )HUPDWYV /DVW 7KHRUHP’

$JDVW\D (DVOH\ p
$'LVHDVH LQ OHWDSRSXODWLRQ ORGHOV"’

(PLO\ (LGH H
3$QDO\VLV RI 6SDWLDO 'DWD 8VLQJ .ULJLQJ"



ODVRQ (OL]JRQGR
s3(YROXWLRQDU\ "\QDPLFV DQG 5RFNV 3DSHU 6FLVVRUV /L]DUGV"’

ODGHOHLQH (O\]H
32Q +LJKHU 'LVWDQFH &RPPXWLQJ ODWULFHV’

$O0\VVD (SVWHLQ 1
37KH )LERQDFFL *DPH"

'DQLHO )LVKHU p
*+\SHUUHDOV DQG WKH 7UDQVIHU 3ULQFLSOH"

,RDQQLV YORURNDSLV
3s/RFDO 1HWZRUN (UHFWV LQ 6WRFKDVWLF *UDSK 6WUXFWXUHV~

-DKDQJLU +DELE p
S'LIJLW %LDV LQ 'DWD 6HWV’

%HDWUL[ +DGGRFN
$:HDN OL[LQJ LQ ,Q¢QLWH OHDVXUH~

+HOHQH +DOO
3% XuRQYY 1HHGOH +RZ WR 8VH D 5DQGRP ([SHULPHQW WR $SSUR

&DUROLQH +RJIDQ |
S$UFKLWHFWXUH JULH]H 3DWWHUQV 7KH 6HYHQ 2QH 'LUHFWLRQD

,VDEHOOD +XDQJ H
3<RXY{YH 3HDNHG &RPELQDWRULDO 3UREOHPV RQ 3HDNV 3LQQDF

BXPXQ ,\HU
31RQVLQJXODU 5DQN 2QH 7UDQVIRUPDWLRQV’

5LFKDUG -LQ
3/ DWHQW 6HPDQWLF $QDO\VLV’

$UMXQ .DNNDU p
S0ORGHOLQJ DQG $QDO\VLV RI 9HIHWDWLRQ 3DWWHUQV LQ 6HPL $L

OROO\ .QRHGOHU
S37TRSRORJ\ DQG $JHQW EDVHG ORGHOLQJ RI 3BROOLQDWLRQ 1HWZR

-XOLDQQD .RVWDV p
37KH 6HDVRQDO ,QAXHQ]D $ (SLGHPLF 6,5& ORGHO DQG %LIXUFDW

7TLPRWK\ .RVWRODQVN\ p
S+LOEHUWYV %DVLV 7KHRUHP”

.LUDQ .XPDU
3:KDW LV WKH 6KDSH RI %UH[LW"'

5\DQ .ZRQ
3$[LRP RI &KRLFH DQG =RUQYV /HPPD"’

+HQU\ /DQH
S0DQLSXODWLRQ DQG 3UHIHUHQWLDO ,QWHUDFWLRQ LQ WKH (QYF

(GZDUG /DXEHU H
*3HGDJRJLFDO $SSURDFKHVY WR ODWKHPDWLFV ,QVWUXFWLRQ )LC

+DOH\ /HVFLQVN\ p
S33BRSXODWLRQ '\QDPLFV RI D +RVW 3DUDVLWRLG 6\VWHP”~

6WHSKDQLH /L p
31LP *DPHV DQG WKH 6SUDJXH *UXQG\ 7TKHRUHP”~

$QGUHZ /LWYLQ



S5HDO 7LPH :LQ BUREDELOLW\ LQ 7H[DV +ROG pHP 3RNHU"

7DQQHU /RYH
37KURZLQJ 'DUWV DW WKH 5HDO /LQH $ 3UREDELOLVWLF ,QWXLWLRQ ¢

=LTL /X p
37KH *DPH 7KHRU\ Rl 6RFLDO 1RUPV’

&DOYLQ /XGZLJ j
SODWKHPDWLFDO ORGHOLQJ RI +,9 3BDWKRJHQHVLY DQG 7UHDWPHQW~

HL /XR u
3S5DPVH\ 1XPEHUY DQG &RPSXWDWLRQDO OHWKRGV’

'DOLD /XTXH p
3-XJJOLQJ &RPELQDWRULFV DQG :RUSLW]IN\TV ,GHQWLW\”

(OHDQRU /XVWLJ
S0ORGHOLQJ WKH ,PSDFWV Rl &0LPDWH &KDQJH RQ 0DODULD 7UDQVPLYV

'‘DQLHO ODHV p
$ )LQDQFLDO 6WDWLVWLFDO $SSURDFK IRU /HYHUDJHG ([FKDQJH 7UD

3$VVHVVLQJ &ULWLFDO ODVV DW 8& %HUNHOH\ &UHDWLQJ 3UHGLFWLY
GHUJUDGXDWH $GPLVVLRQV LQ WKH 8QLWHG 6WDWHV’

-DFRE ODUUXV
:3&DQ 3DF 0DQ (YHU (VFDSH"

(OL]D ODWW

37KH '"HQVLW\ Rl 6WDWHV RI 518%°
-RQDWKDQ OHQJ

37KH ODWKHPDWLFV %HKLQG +HLVHQEHUJTV 8QFHUWDLQW)\ 3ULQFLSOF
-DPHV OLOOVWRQH

37KH &DWDODQ 1XPEHUV DQG WKH :LJQHU 6HPLFLUFOH 'LVWULEXWLRQ
,DQ ORRN

3$Q ([SORUDWLRQ RI 7XULQJ 3DWWHUQV DQG 7KHLU 3UHVHQFH LQ 1DW

ODWWKHZ ORUULV
SORGHOLQJ WKH (QWLUH 'LVWULEXWLRQ $Q ,QWURGXFWLRQ WR 4XDQ\

$QQD 1HXIHOG H
3/RQJLWXGLQDO 5HJUHVVLRQ 7UHHV’

'DLVKLUR 1LVKLGD p
S0XOWL &URVVLQJ %UDLGV”~

JUDQFHVFD 3DULV
S0LVVLQJ 'DWD LQ 3XEOLF +HDOWK DQG WKH (0 $OJRULWKP”~

$VKD\ 3DWHO
3)XQGDPHQWDO 6ROXWLRQV IRU 3'(V DQG D *HQHUDOL]JHG &DOFXOXV’

&KHWDQ 3DWHO
37KH 3 YV 13 SBUREOHP $ 6KRUW ([SORUDWLRQ"

6RKXP 3DWQDLN p
S6 WDWLVWLFDO $SSURDFKHV IRU $XWRPDWLF 7H[W 6XPPDUL]DWLRQ"

6HWK 3HUOPDQ
3)XQ :LWK 3DUWLWLRQ 1XPEHUV’

7TLPRWK\ 5DQGROSK
S33URYLQJ WKH ([LVWHQFH RI ORQRFRORU $ULWKPHWLF 3URJUHVVLRQV



&ODXGLD 5H\HV p
S3BRLQWYV RI 9LVLELOLW\"

$QGUHZ 5REHUWVRQ
S%RRVWLQJ ,PSURYLQJ /HDUQLQJ $OJRULWKP 3HUIRUPDQFH"

7KRPDV 5RVDO
37KH *DXVVLDQ &RSXOD LQ 3UDFWLFH ORGHOLQJ 'HSHQGHQFH DQ

-DNH 6DYRFD
S&RQWLQXHG )UDFWLRQV DQG 4XDGUDWLF ,UUDWLRQDOV’

$QGUHZ 6FKDUI p
S5HSUHVHQWLQJ 7TURSLFDO ,QWHUVHFWLRQ &XUYHV’

IHY 6FKHFKWHU
32SWLPDO 6WUDWHJILHVY LQ D %DVNHWEDOO 6KRRWLQJ &RQWHVW’

SREHUW 6FKQHLGHUPDQ g
31)/ 6XUYLYDO $QDO\VLV’

$OH[ HPHQGLQJHU
$1RHWKHULDQ 8)'V ZLWK :HLUG 3ULPH 6SHFWUD"

I1RKHPL 6HSXOYHGD p
3+DSS\ 1XPEHUV RQ D +DSS\ 'D\’

(PLO\ 6XQGTXLVW
30DSSLQJ OHDVOHV 7HPSRUDO DQG 6SDWLDO (SLGHPLF 3DWWHUQ

*UHJ 6]XPHO
3*DOH DQG 6WHZDUWYV 7KHRUHP RQ *DPHV’

6SHQFHU 7KRPDV
3,V 7KLV WKH 5HDO 'HDO" 8VLQJ 'LVFUHWH :DYHOHW 7UDQVIRUPV

.DUDQ 7LEUHZDO
837KH 7ZLQ 3ULPH &RQMHFWXUH DQG %UXQYTV 6LHYH’

'DUOD 7TRUUHYV
S4XDGUDWLF 5HFLSURFLW\’

OLQK 7XDQ 7UDQ
3)DVW )RXULHU 7UDQVIRUP DQG $SSOLFDWLRQV’

$XVWLQ 9R
s6SDWLDO 3RLQW 3DWWHUQ $QDO\VLV’

6HDQ :DQJ u
37KH ,GHDO 1XPEHU RI 6KXwWHV IRU D '"HFN RI &DUGV"~

(PLOLD :HOFK p
S0RGHOLQJ DQG 3UHGLFWLQJ 2FHDQ 7LGHV :LWK )RXULHU $QDO\V

&ROLQ :LOOLDPV
33URYLQJ WKH ([LVWHQFH RI D 1DVK (TXLOLEULXP’

+DOOHH :RQJ
38vLQJ 'DWD WR 3UHGLFW +RVSLWDO 5HDGPLVVLRQV DW %HUNVKI

=LKDQ <H u
3*HQHUDOL]HG $GGLWLYH ORGHOV”’

%HQMDPLQ <RXQJ H
S*HQHUDWLQJ )XQFWLRQV DQG WKH &RLQ 3UREOHP RI JUREHQLXV

<LKHQJ =KDQJ u



3/LRXYLOOH 1XPEHUV &DWHJRU\ YV OHDVXUH’

)DQJ\XDQ =KDR
3$ *HQWOH ,QWURGXFWLRQ WR &DXVDO ,QIHUHQFH + :LWK D )RFXV R«

"HLWDR =KX
3$ /RFDO 5LQJ :LWK DQ 8QXVXDO ,GHDO 6WUXFWXUH"

OLFKDHO =XR
S6HFXUH 6HFUHW 6KDULQJ IRU 6WUDQJHUV’
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&ROLQ $GDPV :LOOLDPV &ROOHJIH
37KH +\SHUEROLF 9ROXPH Rl <RXU %DWKURRP 7LOLQJ"

S+\SHUEROLF .QRWV DQG <RX~

+HQU\ $GDPV &RORUDGR 6WDWH 8QLYHUVLW\
S(YDVLRQ 3DWKV LQ ORELOH 6HQVRU 1HWZRUNV’

JHGHULFR $UGLOD 6DQ )UDQFLVFR 6WDWH 8QLYHUVLW\
38VLQJ *HRPHWU\ DQG &RPELQDWRULFV WR ORYH 5RERWYV 4XLFNO\”

%ULWWQH\ %DLOH\ 2KLR 6WDWH 8QLYHUVLW\
S0LVVLQJ 'DWD LQ &0OXVWHU 5DQGRPL]JHG 7ULDOV”’

$QGUHZ %YHUQRuUu +DUYH\ 0OXGG &ROOHJH
S(QHUJ\ "ULYHQ 3DWWHUQ )RUPDWLRQ LQ 7KLQ )OXLG /D\HUV 7KH *RR

-XOLH %ODFNZRRG :LOOLDPV &ROOHJH
S6SDWLDO 6\QFKURQ\ RI SBHULRGLFDO &LFDGDV LQ WKH (DVWHUQ 8QLW

-DPHV %RRWK &RUQHOO 8QLYHUVLW\
$*HQHUDOL]J]HG 5HJUHVVLRQ (VWLPDWLRQ 9LD WKH %9RRWVWUDS”

$QGUHZ %\GORQ :LOOLDPV &ROOHJIH
S5HVWULFWLRQ RI 7THVW ,GHDOV WR +\SHUVXUIDFHV”

LJIKHQ &DL 7HPSOH 8QLYHUVLW\
SO DULDEOH 6HOHFWLRQ IRU WKH 3URSRUWLRQDO 2GGV ORGHO”

&UDLQ &UDLQLFHDQX -RKQV +RSNLQV 8QLYHUVLW\
3%LRVWDWLVWLFDO OHWKRGV IRU :HDUDEOH DQG ,PSODQWDEOH 7HFK

'DYLG 'DPDQLN 5LFH 8QLYHUVLW\
S3URGXFWV RI 5DQGRP ODWULFHYVY /DUJH '"HYLDWLRQV DQG $SSOLFDW

7TKRPDV *DUULW\ :LOOLDPV &ROOHJIH
32Q 6RPH :RQGHUV RI )DFWRULQJ DQG ,WV 0DQ\ &KRLFHV”~

7TKRPDV +DOYRUVRQ ODFDOHVWHU &ROOHJH
36LJQDOV RQ WKH BHUPXWRKHGURQ”

3DPHOD +DUULV :LOOLDPV &ROOHJH
S/ DWWLFH 3RLQW 9LVLELOLW\ RI *HQHUDOL]HG /LQHV RI 6LJKW’

%ULDQQD +HJJHVHWK :LOOLDPV &ROOHJH
S0DQ\ 'DWD 9LHZV’

6DUDK ,DPV +DUYDUG 8QLYHUVLW\
SOHJHWDULDQ 3DWWHUQV LQ (DUWKTV 'U\ODQGV"’

'DYLG -HQVHQ 8QLYHUVLW\ RI .HQWXFN\



3&KLS )LULQJ DQG 5DQGRP *UDSKV’

7TKRPDV .LQGUHG 8QLYHUVLW\ RI ,RZD
S&KHFNHUERDUG 30XPELQJV’

+D\GHH /LQGR :LOOLDPV &ROOHJH
3@ RXQWLQJ .OHLQ %RWWOHV’

6XVDQ /RHSS :LOOLDPV &ROOHJIH
3&KDLQ &RQGLWLRQV RQ 1RHWKHULDQ 5LQJV’

3@ KDLQ &RQGLWLRQV RQ 1RHWKHULDQ ,QWHJUDO 'RPDLQV DQG 1F

6WHYHQ OLOOHU :LOOLDPV &ROOHJH
S3UREOHPV LQ 1XPEHU 7KHRU\ DQG 3UREDELOLW\"

3)URP 5DQGRP ODWUL[ 7TKHRU\ WR 1XPEHU 7KHRU\"’

JUDQN ORUJDQ :LOOLDPV &ROOHJIH
87KH ,VRSHULPHWULF B3UREOHP LQ 6SDFHV :LWK "HQVLW\”’

5DOSK ORUULVRQ :LOOLDPV &ROOHJIH
37URSLFDO +\SHUHOOLSWLF &XUYHV LQ WKH 30DQH"

5REHUW /HPNH 20LYHU 7XIWV 8QLYHUVLW\
S3ULPH 1XPEHUV 5DQGRPQHVV DQG WKH *DPEOHUTYV )DOODF\’

ORKDPHG 2PDU +DUYH\ 0OXGG &ROOHJH
S&RQYH[ ,QFLGHQFHYV 9LD $OJHEUD’

$QQD 30DQWLQJD 8QLYHUVLW\ RI :DVKLQJWRQ
8+LJK 'LPHQVLRQDO 5HJUHVVLRQ OHWKRGV IRU OLFURELRPH $VVR

$OH[ 5SHLQKDUW &DUQHJLH OHOORQ 8QLYHUVLW\
%$ 6SDWLR 7THPSRUDO 6WDWLVWLFDO ORGHO RI &ULPH +RWVSRWV’

&HVDU 6LOYD :LOOLDPV &ROOHJIH
32Q WKH ORHELXV 5DQGRP /DZ DQG ,Q.,QLWH 5DQN 2QH 0DSV"~

30L[LQJ DQG (UJRGLF 7UDQVIRUPDWLRQV’
2@ KDRV LQ .QHDGLQJ 'RXJK’

*2HQ 6SHQFHU 6PLWK &ROOHJH
3, QAXHQFH OD[LPLIDWLRQ LQ 1HWZRUNV 6SUHDG ORGHOV DQG 2S

OLKDL 6WRLFLX :LOOLDPV &ROOHJIH
S6SHFWUDO 3URSHUWLHYV RI 9DULRXV (QVHPEOHYV RI 5DQGRP 0ODW!

&KDG 7RSD] :LOOLDPV &ROOHJH
S*HQGHU 5HSUHVHQWDWLRQ LQ ODWKHPDWLFV 7KURXJK D 'DWD 6F

IDXULH 7XSSHU :LOOLDPV &ROOHJH
37TKH :KHQ DQG :KHUH Rl :LQG 6SDWLDO 7LPH 6HULHYV &ODVVL¢FD

BWHIDQLH :DQJ 7ULQLW\ &ROOHJIH
3$Q ,QWURGXFWLRQ WR 4XDVLJURXSV DQG 3HUL &DWDODQ 1XPEH!



2u &DPSXV ODWKHPDWLFVY DQG 6WDWLYV

&ROLQ $GDPV

3%ORZQ $ZD\ :KDW .QRW WR 'R :KHQ 6DLOLQJ"
ODWKSDWK OW +RO\RNH &ROOHJH -XO\
8QLYHUVLW\ Rl BRXWK J)ORULGD 7DPSD )/ $SULO

32SHQ DQG $FFHVVLEOH 3UREOHPV IRU 8QGHUJUDGXDWHY LQ .QRW 7K
6SHFLDO 6HVVLRQ -00 6DQ 'LHJR &% -DQXDU\

SODWKHPDWLFDOO\ %HQW 7KHDWHU"

-RLQW ODWKHPDWLFV OHHWLQJV 6DQ 'LHJR &$ -DQXDU\
7RSRORJ\ LQ 'LPHQVLRQV DQG %HUNHOH\ &$ -XQH
3DUN &LW\ ODWKHPDWLFV ,QVWLWXWH -XO\

3$ +LVWRU\ RI 608$//°7
ZLWK ) ORUJDQ DQG & 6LOYD 6SHFLDO 60%// 6HVVLRQ 6DQ 'LHJR &$

: QRWWHG 'DQFH’
'DQFH 3HUIRUPDQFH LQ ,QWHUGLVFLSOLQDU\ 3HUVSHFWLYH :LOOLDP\

30XOWL &URVVLQJ 1XPEHU IRU .QRWV 7XUQLQJ .QRWV LQWR )ORZHUV
.LWDR /HFWXUH 6ZDUWKPRUH &ROOHJH 6ZDUWKPRUH 3% ODUFK
8QLYHUVLW\ Rl BRXWK J)ORULGD 7DPSD )/ $SULO

3DFL¢F 1RUWKZHVW 0$$ OHHWLQJ 6HDWWOH :$ $SULO

30HQDU\ /HFWXUH 6807232 &RQIHUHQFH :HVWHUQ .HQWXFN\ 8QLYHU\

3@ RQVWDQW OHDQ &XUYDWXUH 6XUIDFHV LQ +\SHUEROLF ODQLIROG\
7RSRORJ\ LQ 'LPHQVLRQV DQG %HUNHOH\ &$ -XQH

837KH *UHDW 3L YV H 'HEDWH’
ZLWK 7RP *DUULW\ 3DUN &LW\ ODWKHPDWLFV ,QVWLWXWH -XO\

-XOLH %ODFNZRRG
S8QFRYHULQJ WKH '"ULYHUV RI 6SDWLDO 6\QFKURQ\ RI 3BHULRGLFDO &L
9LUJLQLD 7HFK
6LIWK ,QWHUQDWLRQDO &RQIHUHQFH RQ ODWKHPDWLFDO ORGHOLQJ D
6RFLHW\ IRU ODWKHPDWLFDO %LRORJ\ $QQXDO OHHWLQJ

5LFKDUG 'H 9HDX]

37KH 6HYHQ 'HDGO\ 6LQV RI %LJ 'DWD”’

*RUGRQ /HFWXUH 'HQLVRQ 8QLYHUVLW\ 2+ 2FWREHU

WK ,QWHUQDWLRQDO 5HVHDUFKHUV 6WDWLVWLFLDQV DQG <RXQJ 6W
‘DVKLQJWRQ '& -XQH

)DOO 7THFKQLFDO &RQIHUHQFH 3KLODGHOSKLD 3% 2FWREHU YLQD

$'DWD 6FLHQFH )RU $00" :KHQ :KHUH +RZ OXFK DQG :K\"’
(&276 H FRQIHUHQFH RQ 7HDFKLQJ 6WDWLVWLFV 0D\

S0ORGHOLQJ $JLQJ (UHFWV LQ +XPDQ 6SRUWY 3HUIRUPDQFH"
8 6 &HQVXV %XUHDX :DVKLQJWRQ ' & -XQH
'"HQLVRQ 8QLYHUVLW\ 2+ 2FWREHU

3% XLOGLQJ %HWWHU ORGHOV 7KURXJK 3UHGLFWLYH $QDO\WLFV’
3DULV )UDQFH 6HSWHPEHU

1HZ <RUN $SULO

BKLODGHOSKLD 3% $SULO

3:RUNVKRS RQ BUHVHQWDWLRQ 6NLOOV’



-RLQW 6WDWLVWLFDO OHHWLQJV %DOWLPRUH 0' -XO\

36KRUW &RXUVH B6XFFHVVIXO 'DWD OLQLQJ LQ 3UDFWLFH"
&OHYHODQG &KDSWHU $PHULFDQ 6WDWLVWLFDO $VVRFLDWLRQ ¢
8 6 $UP\ 3LFDWLQQ\ $UVHQDO :KDUWRQ 1- $SULO

7KRPDV *DUULW\
32Q 7UDQVIHU 2SHUDWRUV IRU 7ULDQJOH 3DUWLWLRQ 0DSV’
SURMHFW '\QD 6 8QLYHUVLWp -XQH

32Q D 7TKHUPRG\QDPLF &O0ODVVL,{FDWLRQ IRU 5HDO 1XPEHUV’
$XWRPDWD 6HPLQDU ,QVWLWXW GH 5HFKHUFKH HQ ,QIRUPDWLTXI

38VLQJ ODWKHPDWLFDO ODWXULW\ WR 6KDSH 2XU 7THDFKLQJ 2XU «
&URVV 6HFWLRQ 7DON 3DUN &LW\ ODWKHPDWLFV ,QVWLWXWH 3D

32Q 6RPH :RQGHUV RI )DFWRULQJ DQG ,WV 0DQ\ &KRLFHV~
ODUWKD 'DYHQSRUW +HDUG /HFWXUH :HOOHVOH\ &ROOHJH 6HSW
.H\QRWH /HFWXUH ODWKHPDWLFV &RQIHUHQFH DQG &RPSHWLWLR
8QLYHUVLW\ 3RWVGDP 1< 2FWREHU

/IHR *ROGPDNKHU
3:K\ <RX 6KRXOG &DUH $ERXW 3RO\D 9LQRJUDGRY"’
ODWKHPDWLFDO &RQJUHVV RI WKH $PHULFDV ORQWUHDO 4& &DC
+HLOEURQQ (67,% 1XPEHU 7KHRU\ 6HPLQDU 8QLYHUVLW\ RI %ULV\

3:K\ <RX 6KRXOG &DUH $ERXW WKH 3RO\D 9LQRJUDGRY ,QHTXDOLW
$OJHEUD *HRPHWU\ DQG 1XPEHU 7KHRU\ 6HPLQDU 7XIWV 8QLYH!

3, PSURYLQJ %XUJHVV 9LD 3RO\D 9LQRJUDGRY"’
=DKOHQWKHRUHWLVFKHY .ROORTXLXP 78 *UD] *UD] $XVWULD 6t

87KH 8QUHDVRQDEOH (UHFWLYHQHVV RI WKH 3RO\D 9LQRJUDGRY ,
*URXS /LH DQG 1XPEHU 7KHRU\ 6HPLQDU 8QLYHUVLW\ RI OLFKLJC
$OJHEUDLF *HRPHWU\ DQG 1XPEHU 7KHRU\ 6HPLQDU 5LFH 8QLYHL

S6RPH 5SH¢ QHPHQWYV RI $UWLQYV &RQMHFWXUH’

4XHEHF 9HUPRQW 1XPEHU 7KHRU\ 6HPLQDU ORQWUHDO 4& &DQD
$OJHEUD DQG 1XPEHU 7KHRU\ 6HPLQDU <DOH 8QLYHUVLW\ -DQXD
&06 6 XPPHU OHHWLQJ )UHGHULFWRQ 1% &DQDGD -XQH

3,QVROYDELOLW\ RI WKH 4XLQWLF :LWKRXW *DORLV 7KHRU\”
ODWK 6RFLHW\ <DOH 8QLYHUVLW\ -DQXDU\

3DPHOD +DUULV
8,QYLVLEOH /DWWLFH 3RLQWV’
IDWLQ[ LQ WKH ODWKHPDWLFDO 6FLHQFHYV &RQIHUHQFH ,QVWLWX
ODWKHPDWLFV &ROORTXLXP 8QLWHG 6WDWHV 1DYDO $FDGHP\ )H
ODWK 5HVHDUFK /HFWXUH 681< *HQHVHR -DQXDU\
ODWKHPDWLFVY DQG 6WDWLVWLFY DQG &RPSXWHU 6FLHQFH 6SHFL
<RXQJVWRZQ 6WDWH 8QLYHUVLW\ 'HFHPEHU
JREXV RQ ODWK 6SHDNHU 6HULHV %ULJKDP <RXQJ 8QLYHUVLW\ 2
ODWKHPDWLFV &ROORTXLXP &ROE\ &4ROOHJH 2FWREHU
8QLRQ &ROOHJH % ($0 3URJUDP -XO\

S&RPSXWLQJ :HLIJKW OXOWLSOLFLWLHV”
6SHFLDO &ROORTXLXP :DNH )RUHVW 8QLYHUVLW\ )HEUXDU\
$06 6SHFLDO 6HVVLRQ 1RQFRPPXWDWLYH $OJHEUD DQG 5HSUHVH



S3BDUWLWLRQ )XQFWLRQV DQG 7KHLU *HQHUDOL]DWLRQV’
ODWKHPDWLFV &ROORTXLXP &ROE\ &ROOHJH -DQXDU\

* RQVWDQWYIV 3DUWLWLRQ )XQFWLRQ’

$06 6SHFLDO 6HVVLRQ $ 6KRZFDVH RI 1XPEHU 7KHRU\ DW /LEHUDO $U
-00 6DQ 'LHJR &$ -DQXDU\

&DOLIRUQLD 6WDWH 8QLYHUVLW\ )UHVQR -XQH

s/ DWWLFH 3RLQW 9LVLELOLW\ RQ *HQHUDOL]HG /LQHV Rl 6LIJKW~

$06 6SHFLDO 6HVVLRQ $ 6KRZFDVH RI 1XPEHU 7KHRU\ DW /LEHUDO $U
-00 6DQ 'LHJR &$ -DQXDU\

BFLHQWL:,F 6\PSRVLD :RPHQ 'R ODWK 6%$&1$6 1DWLRQDO &RQIHUHQFH

SBHUPXWDWLRQV 3HDNV 3RO\QRPLDOV DQG D 3RVLWLYLW\ &RQMHFW
:DNH )RUHVW 8QLYHUVLW\ 2FWREHU

S5HSUHVHQWDWLRQ 7KHRU\ DQG &RXQWLQJ 3DUWLWLRQV’
6FLHQWL¢(F 6\PSRVLD /DWLQ[V &RXQW 6$&1$6 1DWLRQDO &RQIHUHQFF

3)URP 8QGRFXPHQWHG 6WXGHQW WR ODWKHPDWLFV 3URIHVVRU’
&ROE\ &ROOHJH 5XQQDOV 'LQQHU IRU :RPHQ LQ ODWKHPDWLFV 2FWRE

37KH T $QDORJ Rl .RQVWDQWY{V 3DUWLWLRQ )XQFWLRQ DQG WKH +LJKI
6SHFLDO 6HVVLRQ 3RO\QRPLDOV LQ (QXPHUDWLYH $OJHEUDLF DQG °
LQJ 681< %XuDOR 1< 6HSWHPEHU

6SHFLDO 6HVVLRQ RQ $OJHEUDLF &RPELQDWRULFV :;,, &RORTXLR /DW
$XIXVW

%ULDQQD +HJJHVHWK
37UHH %DVHG &OXVWHULQJ Rl /RQJLWXGLQDO &KLOGKRRG *URZWK’
(DVWHUQ 1RUWK $PHULFD 5HJLRQ (1$5 Rl %LRPHWULFV 6SULQJ OHHW

30DQ\ 'DWD 9LHZV"
, QYLWHG 7DON ODFDOHVWHU &ROOHJH 1RYHPEHU

S(VWLPDWLQJ &RPSOH[ 5SHODWLRQVKLSV :LWK 1RQOLQHDU /RQJLWXGL(
SBUHVHQWDWLRQ DW -RLQW 6WDWLVWLFV OHHWLQJV $XJIXVW

%HUQKDUG .OLQJHQEHUJ
s QWUR 6WDWV LQ WKH &ORXG’
WK ,QWHUQDWLRQDO &RQIHUHQFH RQ 7HFKQRORJ\ LQ &ROOHJLDWH ¢
SOXOWLYDULDWH %LQDU\ 'DWD $QDO\]LQJ $GYHUVH (YHQWV LQ ,QAXH
3URJUDPLQ 'DWD 6FLHQFH 1HZ &ROOHJH )ORULGD )ORULGD -DQXDU\

3$ &8RQ¢GHQFH ,QWHUYDO IRU WKH 5LVN '"LUHUHQFH LQ OHWD $QDO\VL)\
1HZ &ROOHJH )ORULGD )ORULGD $SULO

6XVDQ /RHSS
3& RPSOHWLRQV RI 1RQFDWHQDU\ /RFDO 'RPDLQV”
$06 6SHFLDO 6HVVLRQ RQ +RPRORJLFDO &RPPXWDWLYH $OJHEUD $06
I1RUWKHDVWHUQ 8QLYHUVLW\ $SULO

6WHYHQ OLOOHU

S3\WKDJRUDV DW WKH %DW $Q QWURGXFWLRQ WR 6WDWV DQG ORGHC
'"HYHORSHU 7KXUVGD\V DW ,&0RXG /I[HYHU 1RUWK $GDPV 0$ -XQH
8QLYHUVLW\ RI OLFKLJDQ 1RYHPEHU

*UH\ORFN 7DONV 'HFHPEHU

S33BRUWDEOH /HFWXUH &DSWXUH /$&2/ 7THDFKLQJ ZLWK 7HFK /[LIKWQ
9DVVDU &ROOHJH -XQH

S:KHUHYV 0\ 5HPRWH"’



6KDUHG 8SSHU /HYHO ODWK &RXUVHV $FURVV 6FKRROV /$&2/
9DVVDU &ROOHJH -XQH

3(JJ '"URSSLQJ ODWK ,W{V $00 ,WfV &UDFNHG 8S 7R %H’
ODWK /HDJXH 6XPPHU 3URJUDP -XO\

S([WHQGLQJ 3\WKDJRUDV’
ODWK /HDJXH 6XPPHU 3URJUDP :LOOLDPV 60%// 5(8 -XO\

3)URP 0 OV WR ODWKHPDWLFV RU +RZ , /[HDUQHG WR $QVZHU 4XH
ODWK /HDJXH 6XPPHU 3URJUDP -XO\
BURVSHFWLYH 'D\V :LOOLDPV &ROOHJH $XIXVW

3/RZHU 2UGHU %LDVHV LQ JRXULHU &RHVFLHQWV RI (OOLSWLF &XlL
'LWK -DUHG /LFKWPDQ (ULF :LQVRU DQG -LDQLQJ <DQJ ODLQH 4X

S9DULDQFH RI *DXVVLDQ 3ULPHV $FURVV 6HFWRUV DQG 7KH +HENF
'LWK <XMLQ .LP DQG 6KDQQRQ 6ZHLW]HU ODLQH 4XHEHF 1XPEHU °

3)URP & WR 6KLQLQJ 6HD &RPSOH[ '\QDPLFV IURP &RPELQDWRULF
:LOOLDPV LQ O\VWLF 3URJUDP 2FWREHU

& RRNLH ORQVWHU OHHWV WKH )LERQDFFL 1XPEHUV OPPPPP = 7K
ODWK &OXE OLFKLJDQ 8QLYHUVLW\ 1RYHPEHU

3(JJ 'URS ODWKHPDWLFV ,W ,6 $00 ,WfV &UDFNHG 8S 7R %H’
ODWK &LUFOH $QQ $UERU OLFKLJDQ 1RYHPEHU

S&RQWLQXLQJ +LJK 6FKRRO ODWK (GXFDWLRQ /HFWXUHV’
‘HOOHVOH\ +LJK 6FKRRO 3DUW ,, 'HFHPEHU
‘HOOHVOH\ +LJK 6FKRRO 3DUW ,,, -DQXDU\

$:KHUHYV 0\ 5HPRWH" 6KDUHG 8SSHU /HYHO ODWK &RXUVHV $FURV
$06 0$$ 6SHFLDO 6HVVLRQ 1RYHO OHWKRGV RI (QKDQFLQJ 6XFFH)
OHHWLQJ 6DQ 'LHJR &$ -DQXDU\

3*HQHUDOL]DWLRQV Rl =HFNHQGRUIJV 7KHRUHP WR 7ZR 'LPHQVLR
'LWK -RVK 6LNWDU $06 6SHFLDO 6HVVLRQ RQ 'LVFUHWH 1HXUDO 1
&$ -DQXDU\

S'LVWULEXWLRQV LQ *HQHUDOL]HG =HFNHQGRUI '"HFRPSRVLWLRQV
'LWK <XMLQ .LP 6KDQQRQ 6ZHLW]HU (ULF :LQVRU DQG -LDQLQJ <
1IHWZRUNLQJ DQG $SSOLFDWLRQV , -00 6DQ 'LHJR &$ -DQXDU\

%61%$3 '(&,6,216 ODQDJHPHQW /HVVRQV /HDUQHG IURP /HIRV’
/I[HYHU 1RUWK $GDPV 0$ -DQXDU\

$:KHUHYV WKH 5HPRWH" 8SSHU /HYHO ODWK 6WDWV +\EULG &R XU\
‘LWK -LQJFKHQ ORQLND +X ('8&%$86( /HDUQLQJ ,QLWLDWLYH (/,
DU\

S5HVXOWYV RQ */ [/ )XQFWLRQV %LDVHV LQ &RHVFLHQWY DQG *D¢
1XPEHU 7KHRU\ 6HPLQDU %URZQ 8QLYHUVLW\ $SULO

) URP WKH ODQKDWWDQ 3URMHFW WR (OOLSWLF &XUYHV’
$QDO\WLY 6HPLQDU 9LUJLQLD 7HFK $SULO

3% HQIRUGTV /IDZ DQG WKH [ 3UREOHP RU :K\ WKH ,56 &DUHV $E
$06 1RUWKHDVWHUQ 6HFWLRQDO 'LVFUHWH '\QDPLFDO 6\VWHPV

S6ROYLQJ WKH 5XELNYV &XEH"
SLWWV,;HOG 3XEOLF /LEUDU\ 0D\

$:LWKLQ 3HUIHFW 1HDU 3HUIHFW 1XPEHUV’



'LWK .HYLQ .ZDQ &RPELQDWRULDO DQG $GGLWLYH 1XPEHU 7KHRU\ &#¥

) LQLWH &RQGXFWRU ORGHOV IRU =HURV 1HDU WKH &HQWUDO 3RLQW |
&RQIHUHQFH RQ ORGXODU )RUPV DQG 5HODWHG 7RSLFV %HLUXW 0D\

3([SORUDWLRQ LQWR D )UDPHZRUN IRU '"LIJLWDOO\ 6KDUHG &RXUVHV~
:LWK /L] (YDQV /LRED *HUKDUGL DQG ORQLND +X /$&2/ :RUNVKRS &DL

JUDQN ORUJDQ

37KH ,VRSHULPHWULF 3UREOHP :LWK 'HQVLW\"
JLHOGV ,QVWLWXWH -XO\

8QLYHUVLW\ RI '"HODZDUH 1HZDUN 6HSWHPEHU
%D\ORU 8QLYHUVLW\ 2FWREHU

ORQWFODLU 6WDWH 8QLYHUVLW\ ODUFK

3$06 IRWLFHV ODWK DQG 'LYHUVLW\”
ODWK)HVW $XJIXVW

837KH ORVW (VFLHQW 7HWUDKHGUDO 7LOH RI 6SDFH"
6WDWH 'LQQHU 7DON :DNH )RUHVW 8QLYHUVLW\ 6HSWHPEHU

837KH ORVW (VFLHQW 7LOH RI 6SDFH’
(3D'HO 0%$$ PHHWLQJ 6KLSSHQVEXUJ 8QLYHUVLW\ 1RYHPEHU

S:RUNVKRS RQ WKH ORVW (VFLHQW 7LOHV RI 6SDFH’
(3D'HO 0$%$ OHHWLQJ 6KLSSHQVEXUJ 8QLYHUVLW\ 1RYHPEHU

3:KDW (YHU\ 6WXGHQW 6KRXOG .QRZ $ERXW -00"

S1RWLFHV (GLWRUV LQ &KLHI’

SODWKHPDWLFV IURP WKH 60%// 8QGHUJUDGXDWH 5HVHDUFK 3URJUDP”
3DQHO 6DQ 'LHJR -RLQW ODWK OHHWLQJV -DQXDU\

S'RXEOH %XEEOHV LQ 6SDFHV :LWK "HQVLW\~
/HKLIJK 8QLYHUVLW\ *HRPHWU\ DQG 7RSRORJ\ &RQIHUHQFH 0D\

5DOSK ORUULVRQ
S87TURSLFDO +\SHUHOOLSWLF &XUYHV LQ WKH 30DQH"
6,$0 &RQIHUHQFH RQ $SSOLHG $OJHEUDLF *HRPHWU\ $WODQWD *$ $X
1XPEHU 7KHRU\ 6HPLQDU &RUQHOO 8QLYHUVLW\ $SULO

37URSLFDO *UDSKV LQ WKH 30DQH’
DOOH\ *HRPHWU\ 6HPLQDU 80DVV $PKHUVW 'HFHPEHU
, QVWLWXW OLWWDJ /HWHU 6HPLQDU 'MXUVKROP 6ZHGHQ -DQXDU\

8+\SHUHOOLSWLF 7URSLFDO &XUYHV LQ WKH 30DQH"
-RLQW ODWKHPDWLFV OHHWLQJV 0$$ &RQWULEXWHG SDSHU VHVVLRQ F

SORVW 30DQDU *UDSKV $UHQTW 7URSLFDO’
$06 6SULQJ 6HFWLRQDO OHHWLQJ 6SHFLDO 6HVVLRQ RQ &RPELQDWRUI
2+ ODUFK

STURSLFDO &XUYHV DQG %LWDQJHQWV’
20LYHU &0XE &ROORTXLXP &RUQHOO 8QLYHUVLW\ $SULO

$OOLVRQ 3DFHOOL

S$OEDQ\ ODWK &RQWHQW :RUNVKRSV IRU . (OHPHQWDU\ 6FKRRO 7HDF
$OEDQ\ 1< $XIXVW '"HFHPEHU 0D\

S$OEDQ\ ODWK &RQWHQW :RUNVKRSV IRU (OHPHQWDU\ 6FKRRO 7HDF
$OEDQ\ 1< $XIXVW 2FWREHU JHEUXDU\ $SULO DQG 0D\

&HVDU 6LOYD
S0RELXV 5DQGRP /DZ DQG ,Q¢QLWH 5DQN 2QH 0DSV’
$06 6SHFLDO 6HVVLRQ RQ (UJRGLF 7KHRU\ DQG '\QDPLFDO 6\VWHPV WI



'LHIR &$ -DQXDU\

32Q 5DQN 2QH ,Q¢QLWH OHDVXUH 3UHVHUYLQJ ([DPSOHV DQG ([WF
WLRQ"
$06 6SHFLDO 6HVVLRQ RQ (UJRGLF 7KHRU\ DQG '"\QDPLFV LQ &RPE

OLKDL 6WRLFLX
5, QWURGXFWLRQ WR 5DQGRP ODWUL[ 7TKHRU\"
7TKUHH ZHHN FRXUVH LQ WKH 8QGHUJUDGXDWH 6XPPHU 6FKRRO D\
ODWULFHV" 3DUN &LW\ 87 -XQH - X0\

S%RXQGV IRU WKH 3VHXGRVSHFWUD RI 9DULRXV &0ODVVHV RI 0DW
1($0 + 6HFRQG 1RUWKHDVWHUQ $QDO\VLYVY OHHWLQJ 8QLYHUVLW\

81XPHULFDO ,QYHVWLJDWLRQV RI WKH (LJHQYDOXH 'LVWULEXWLR
$06 6SHFLDO 6HVVLRQ RQ 36SHFWUDO 7KHRU\" 3RUWODQG 6WDW'

&KDG 7RSD]
37RSRORJLFDO 'DWD $QDO\VLV RI %LRORJLFDO $JJUHJDWLRQ ORG
&RUQHOO 8QLYHUVLW\ 2FWREHU
OW +RO\RNH &ROOHJH 2FWREHU
%URZQ 8QLYHUVLW\ $SULO
6PLWK &ROOHJH $SULO
6,$0 $QQXDO OHHWLQJ 3RUWODQG 25 -XO\

S7TRSRORJLFDO 'DWD $QDO\VLV RI &ROOHFWLYH ORWLRQ"
$SSOLHG $OJHEUDLF 7TRSRORJ\ 5HVHDUFK 1HWZRUN 1RYHPEHU
%RVWRQ 8QLYHUVLW\ ODUFK

&RORUDGR 6WDWH 8QLYHUVLW\ $SULO

3:KDW WKH %OHHS DUH $JHQW %DVHG ORGHOV’
$06 ODWKHPDWLFV 5HVHDUFK &RPPXQLW\ HVW *UHHQZLFK 5, -X

35H HQYLVLRQLQJ &DOFXOXV’
&HQWUH &ROOHJH -XQH

3 *HQGHU 5HSUHVHQWDWLRQ WKURXJK D 'DWD 6FLHQFH /HQV’
&RORUDGR 6WDWH 8QLYHUVLW\ $SULO

837KH 6HFUHW /LIH RI 7THDFKLQJ"
&RUQHOO 8QLYHUVLW\ 2FWREHU
%RVWRQ 8QLYHUVLW\ ODUFK
%URZQ 8QLYHUVLW\ $SULO

IDXULH 7XSSHU
36SDWLDO 7LPH 6HULHV &ODVVL{FDWLRQ :LWK $SSOLFDWLRQV WR
-RLQW 6WDWLVWLFDO OHHWLQJY 6HDWWOH :$ $XIXVW

3&KDQJHV LQ WKH :LQG 6LPLODULW\ DQG &OXVWHULQJ IRU 6SDWI
$GYDQFLQJ :RPHQTV ,PSDFW LQ ODWKHPDWLFV 6\PSRVLXP :RUFH\

3&OXVWHULQJ DQG 6LPLODULW\ IRU 6SDWLDO 7LPH 6HULHYV 'DWD”
,0$ :-RUNVKRS RQ JURQWLHUV LQ )RUHFDVWLQJ 6W 3DXO 01 $SU

S'HSWK %DVHG &O0XVWHULQJ IRU OXOWLYDULDWH 7LPH 6HULHV LV
-RLQW 6WDWLVWLFDO OHHWLQJV 9DQFRXYHU %& &DQDGD $XJIXV



Neuroscience Program

7KH 1HXURVFLHQFH SURJUDP FRQWVYRBHNKVRDEW /WY DDF WRD. QM) GHRW HG&W
VHW RI FRQFHQWUDWRUYV ZLWK RAMAMNVBERID QW FFHRXWVHY LQFOXGLQJ

ERWK FRUH UHTXLUHPHQWYV DQGRR YWPRQIsX¥ODPMNIH RV ZAHRWLYHVW WX
7KH IDFXOW\ DUH GUDZQ IURP- WKy % Lle@RSMN WPRFEP 3/OICKR@OR LBPVRQ DQ
J\ '"HSDUWPHQWYV UHAHFWLQJ WKHDPRQIRZB! WR P HRMPRE BE MEIRD I1RU T
IHXURVFLHQFH XPEUHOOD ,Q- EUB{PQ/NEUWWM\ BRG /WX JUDGHUV IROC
UHQ :LOOLDPVRQ FR WDXJKW WKdiHpRWH EHXWURKDBRUQDH RMEXBVEHDSY ZLVv

.Q DGGLWLRQ /DXUHQ :LOOLDPVRG WP XIEW EUBRR N UG KBW-REQG WR X
DQG WKH ,PPXQH B6\WWHP ZKLFKK;(QBQXESWEQ_@Q DGYDQFHG
ODERUDWRU\ DQG WKH 3V\FKRO

JUDP VXSSRUWHG WZR QHZ ZUL J F@Qf S\R? Q%)Q-?JZWLHA
RI D GLYLVLRQ ZLGH HuRUW WR [gk; R DOG S
VLRQ RI VFLHQWL¢F LGHDV 7LP BEWLYLW
RXU B6H[HV 7KH *HQHWLF DQG ( g DWLRQV
6H[ '"HWHUPLQDWLRQ DQG +HDW MaX-AY ? >WJ

DO (YROXWLRQ LQ %LRORJLFDO NPV PR LE WK H
VHOHFWLRQ RI EHKDYLRUDO W U D L WOlaswok 1960s SehelarsituNeQastientéW HG E\ VR
FLDO OHDUQLQJ UDWKHU WKDQ JHQHWLV\ LLRKOWDBWDQFH €0 W) &R WW K M
WDXJKW WZR HOHFWLYHV 1HXUDO. ,5\,\4,\44@)@35 RBGDKRATHELWY DEHFKHO
WKH 1HXUDO DQG +RUPRQDO %DVLV J PLH +

WDXJKW (DUO\ ([SHULHQFH DQG WKF&%—R(Q—I%%E% &g\))ég'r[ﬁ[) SRADO (D
YHORSPHQWDO 3V\FKRORJ\ DQG W\ VX VFPLBQ/ﬁ@L%BB‘i%'EEDsQELWK

OLF +HDOWK 1RDK 6DQGVWURP WDXJKWNKPYDGYDQFHG ODERUD

WRU\ HOHFWLYH +RUPRQHV DQG % HKDYLRQQODQGHWKH FDSDFREHSHUE!
VHPLQDU LQ 1HXURVFLHQFH ODUWKBHQENUQHWDXHKW WKH/ BRUHQ 6WH F
ODEV DQG VXSSRUWHG PDQ\ DVSHFWapRIGWKH SURIJUDBY LG HDWKHUV

6WXGHQWY FRQGXFW UHVHDUFK ZLW XURVFELHO ID

H[SORULQJ WRSLFV VXFK DV WK ENATY, Wf@b RUDY
WHV RQ EHKDYLRU ZLWK /DXUH%H D/ HIQ % \HszDlz(LJ
RI PLOG WUDXPDWLF EUDLQ LQ

U\ ZLWK 1RDK 6DQGVWURP H  VWXGH(
GHVFULSWLRQV ZLWKLQ %LROR ;( H ;EE\L/’D\i

JUDGXDWLQJ VHQLRUYV FRPSOH %@%

WUDWLRQ 6L[] FRPSOHWHG VHQ ’%/ ERURX

VFLHQFH WKUHH FRQFHQWUDWR) yﬁ qﬁ& J{/%%ﬁ ét chl';
LR bTRR S N

%LRORJ\ 2QH VWXGHQW FRPSO
0 Q Q V/ ODUYLQ

VWXG\ SURMHFW
UHVSRQVHV D G WKH GHYHORSPHQW I
Jacob SperberzDV DZDUGHG WKH - |L11|5F 'U 0DUYLQ FRRU

200 SONLE SULIR 1RU KLV GHARRYIEN NG e st RaAR W s

DFKLHYHPHQW LQ UHVHDUFK ZLWHKLQP RAFERS B RAXURY T WP ow v
JRXUWHHQ VWXGHQWYV SDUWLFL@DiWHG%\@LWQHDb'@(@@\ﬁElGH@KHL&-Q/D:\H\QW

RI 6FKRODU SURJUDP 1HXURYXKWYHRF HIHRQEHQOWFHIWRURFKHPLVWU\
DOVR DWWHQGHG WKH ,QWHUG Lg¥Wignhk& OLQDU\ 1HXURVFLHQFHV &RQ

(HUHQFH DW WKH 8QLYHUVLW\ Ry 0 P K ¥ ¥ BV Vi B Worslh SBmbi v H QD E
Graeme Davis '89ZDV D IHDWXUHG V-ShR FEPHOWW M ’KHU ZRUN GHPRQVWUL
VFLHQFH SURJUDP VSRQVRUHG (FRWLRHO P BWHERWERABHIWCY'IRRYH PRUSK!

PDQ 1RU D UHDGLQJ DQRG FRQYFUDWpHRC P'ﬁRWI—KVEOQ'ﬁ\VHL PRWLR
3,QWXLWLRQ" ZKLFK LOOXVWUDWHV WKH VVXUHV RI OLIH LQ D



ZHUH PDOIRUPHG DQ DEQRUPDOMLMWHWEKBDWBDQQRW. EW L\RHH Q@ K.IQV Z
VWDWLF LPDJHV $ PDMRU WRSLNXSSRWHEKWLMQDEDKOR GEIHEIRVW KB DR IDE
Rl WKH UROH RI D IDPLO\ RI SURY WMLWQD/QWKRDMS \8 UR Q/MHE W HIXIOFDD/DLM
IURP WHPSHUDWXUH VWUHVV WKHEPDBOIH KM WVKRENK SHBRBA ED ¥
Naomi Currimjee '18IROORZHG XS RgI&Y KIRYPWONIRJG SK\VLRORJLFDO DEQR
Ngo '16, Maeve Serino '17D G&ristie Black ‘15 E\ GLVRUGHUV VXFK DV G H&ByHKIW LR Q
DQDO\]LQJ &5,635 &DV PXWDWLRR Yadk RafeVBH QRBASy WBdhlitika ‘1glevel

RI' WKLV JHQH IDPLO\ $OWKRXJIKR IHEG XHKDY WRIPEXY WDV RRRRE LV
KVSE E\ DQRWKHU PHWKRG FDXXBOGWUHNTWE bQ & HBRWRWD ¥ DOY KW
DQG OHIW ULJKW DV\PPHWU\ With XNW@iEWMLR ¥ RBE NRAW FKD@eRHR/ L (
REYLRXV SKHQRW\SH 1DRPL GH Ry @y UsiVitibdsWWisdhMyimd KéHUH bW R B
FRPSHQVDWRU\ XSUHJXODWLRQ WRbWLRDBHYDUQJIHNESLY WKPMNORLNBWZC
KDYH H[SODLQHG WKH GLUHUHQBKVEREVAH MXE/SS HRWv B¢ W VW, WK bBlU H

PXWDQWYV DUH WHPSHUDWXUH MHQMLON HYOH H (18R @ WUV R ® RXEH S
LQWHUHVW LQ JHQRPLF UHJXODWKRQF RP{QILAMHH DOVR IROORZHC

LQ FROODERUDWLRQ ZLWK %HQ BdJF §,Q[5\Y,|:| ,JHW‘WKH \

E\ LQYHVWLIDWLQJ WKH IHDVLE BWbﬁb\N§'—%’ LJEQQ &FbRJQ/\}-HL

\LQJ D VLQIOH JHQH XVLQJ D &g BRVEGR ORIARR SUBY LB Q6 vy
WR SODFH PHWK\O JURXSV DW I WSHAJEFU LS VHTXHQF

Post-Graduate Plans of Neuroscience Concentrators

'‘DLVN . %DQWD YXOEULJKW 7HDFKLQJ )HOORZVKLS LQ %UD]LC
8QLYHUVLW\

-RVVHO\Q ' %DUDKRQD )XOEULJKW 5HVHDUFK )HOORZVKLS LQ &}
&RQQRU 'XQQ 5SHVHDUFK $VVLVWDQW DW 'DQD )DUEHU &DQF

6\HG +XVVDLQ 86VBDUHIG$VVLVWDQW DW 8QLYHUVLW)\ RI &DOLIRUC
% XNKDUL

ODULDQQD % )UH\ 5HVHDUFK $VVLVWDQW +RVSLWDO IRU 6SH!
6SHQFHU O /HH 5H\ &OLQLFDO 5HVHDUFK $VVLVWDQW %ULJKDP
&DQG\ /X 7THDFKHU DQG &RDFK DW 1HZ +DPSWRQ 6FKRRO

$QLND $ OLWFKHOO 5HVHDUFK $VVLVWDQW &ROXPELD 8QLYHL
5DFKHO / 2UHQ 5HVHDUFK $VVLVWDQW %ULJKDP DQG :RPHQ
$OH[LD 5 5R\DO (DWPRQ ODVWHUYfV SURJUDP LQ )RRG 6FLHQFH .L
SHEHFFD & 6PLWK ODVWHUTV SURJUDP LQ 1HXURVFLHQFH 80Ql
-DFRE 6SHUEHU )XOEULJKW 5HVHDUFK ,QVWLWXWR &DMDO

IDXUHQ % 6WHHOH 5HVHDUFK $VVLVWDQW %RVWRQ &KLOGUFL
'‘DYLG 5 :HDWKHUYV THFKQLFDO FUHZ 3+DPLOWRQ™ SURGXFWLR

Neuroscience Colloquia

$OOHJUD *RRGPDQ $XWKRU 3 QWXLWLRQ  $SULO
3)LUVW $QQXDO 80DVV ,QWHUGLVFLSOLQDU\ 1HXURVFLHQFHV &RQIt



Physics Department

7KLV \HDU ZH ZHUH GHOLJKWHG 3WR | HBa®IERREDES VWWOLXVVKIVQ (O BEWRURPDJQH
IHVVRU .DWH -HQVHQ LQWR W-KHRBK\BtRE 'HBDDQWBHERPSXWRWLRQDO ¥
VHQ LV DQ H[SHULPHQWDO PDWHULDWXWREWUHDOM DY G 6B W K RH QYK RXG/V | F
IURP D SRVWGRFWRUDO UHVHDWBR+SRVLWHRKDDWE MHKH R3WIEXL]LQJ JH
ULFK ZKHUH VKH XVHG RSWLFDWRPLGEERNBRE\SW R WA KRG HWEED G Q KLV
SURSHUWLHV RI VRIW PDWH U L D @dnots@hezik stEdemizE Mal EH WWHKG\L IHREQ WIKQHG 'H Q
HODVWLFLW\ DUH ERWK LPSRUWDBQR/I 6WDIHMMRIGUB SOEWWG WR O VR
KDYH 3URIHVVRU 7LNX ODMXPGHSYUBNWRWQWWLRP \K LR UL VKRUWOOLDPVWR

DRQW ZRUN DV WKH ,QWHULP 3UKVY{EVW WO RhalbRdied v OO WHW RQ G R
WR ZHOFRPH KLV SRVWGRFWRURQQ WY HPW VidbktE W LS00 0RYPB LQLQJ LG
ZKR FRPHV IURP WKH 8QLYHUVLWg R\ &R @D SRy MARKOBHIWN LV LQ WKH
5HVHDUFK ZLWK VWXGHQWYV LV BDOPHQURQD ® MFQIL YL WK RIWKIGN QMW K H
GHSDUWPHQW IDFXOW\ ,Q WKHWMPPMR RIUDS FDBWLOGHQRQV 6XFK LR
GLG UHVHDUFK ZLWK SK\VLFV- | FRQWW\R ®QG LOQ UHKAXODERWOWRU\ PIL
O\ LQYROYHG LQ GHSDUWPHQWIHG URVHDWHF K Q@ @ RVKBIODHREP HTIK RQ W X PV

IXPHURXV RWKHU VWXGHQWWGQ G RQGWHROPK & XXDRMWMRH\VWHP |
DFDGHPLF \HDU VRPH DV SDUW ERIKD WLHRQL RU KRR KN UMKNWHP RI LQW
7KH UHVHDUFK DFWLYLWLHV RI RHQJIDOIOMR DY EGAWIQG H\@W \Q DRFDNH IR
RQ GLYHUVH WRSLFV LQ ERWK H[BUHHW R QWRXOS SLKA WL R VE HDVWARHPUL FX Q G H U\
KDUG DQG VRIW FRQGHQVHG P DMWY HUWN DVKG VQORWHY OFD @ IS & WLIFQW E
ELRSK\VLFV SDUWLFOH SK\VLFW LLRXG STWFRHW X P QR FRWADWURSQSHG LRQ

2Q WKH WHDFKLQJ IURQW ZH FRIREHIXEEVWRSRWHIR® vQ FPILEWRRPHFWU
HOHFWLYH FRXUVHV LQ DGGLWLRQYHMRIRYXRFRUEKEXQUIWKIDXRDU, @DV \
WKH SDVW DFDGHPLF \HDU DOR QH H® & HVAK RIOHFWZYHE LOED XAGKHG5H V +
D QHZ PDWHULDOV VFLHQFH FRXBVHQP & RIBEIY RRWHKPHOQOW VEYERQOVR D
FRPSXWDWLRQDO ELRSK\VLFV SIDRWLFROH BEKWLLRQYD ® @6 LHQFHUIRX QG D\
UHODWLYLW\ DV ZHOO DV DQ-XSSHWR OHWHID W ¥VRR Q HBOL R QWHG HG DVEJRU
G\QDPLFV $GGLQJ IXUWKHU W ReritdAghayPaRdl[18ZWV RHIGIO HG/ W KKMIb)J VRSKR
QRQ PDMRUV FRXUVHV 6SDFHW LGOH0D'ZDG $AKMDY V& Bl YSHOR SRE DG IRXU FKDQ
/ILJKW DQG 3HUFHSWLRQ :H DOMRWRHW.IBYHERUWRR QWY MOGLQJ WKH P
QDPLF FROORTXLXP VHULHV ZKLFEGWKD § L\ § X0 DVOH ONKIGH @/ DDVSSSHHG LR QV
FLDO FR VSRQVRUVKLS RI 'U 0D B GiGRMWLR® DWKGIDMHIW ZREBIQ HQDEOH W
Rl FRORU WR WUDYHO LQWR VS RAH. RAXKR RIDWHARW&IHU H U HEBM WV RWRSHV F
/IHFWXUH LQ *HRVFLHQFHV WLQXHG KLV ZRUN WKURXJKRXW WKH D
QLRU WKHVLV :RUNLQJ DORQJVLGH 3UI
VLQJOH WUDSSHG LRQV WR RSWLPL]H \

Class of 1960 Scholars in Physics LRQ WUDS GHYHORSHG WRROV IRU WUL
6DP $SOWHUPDQ $VKDEBSDWAOVKH ODEfV (UVW PHDVXUHPHQW
(OOHU\ *DOYLQ (PLO\FRWWPBSSHG FDOFLXP LVRWRIRHV $VKD

Kngl '19 GXULQJ :LQWHU 6WXG\ )HOLJ[
0,
(OLID 0ODWW A)LQJ\LQﬁ?a}%WKHUPDO RSWLFDO FDYLW\ WR E}

F\ VWDELOL]DWLRQ

,Q DGGLWLRQ WR ZRUN LQ WKH ODE 'F
ORZ QRLVH SLH]R GULYHU ZLWK IHHG IF
LQJ Rl HIWHUQDO FDYLW)\ RevR\GH ODVH I
RI 6FLHQWL¢F #MVIVQXR HDQWWHQGHG D C
FRQIHUHQFHV LQFOXGLQJ WKH &RWW
HQFH LQ 7XFVRQ $= WKH 1RUWK $PHUL



7TUDSSHG ,RQV LQ %RXOGHU &2HQRRIG WXKIHHOGRBYULFOWWIIKQWHUPDQ
LFDO 6RFLHW\fV 'LYLVLRQ RI $VWORFPGA F\HRQHFX@DULP VWDB\RES RQ FDF
WLFDO 3K\VLFV &RQIHUHQFH LQPHNW UHAVGHWGEBEKO W R)/Q H & HEEHRAA Z  J |
'RUHW PHW ZLWK DQ DVVRUW P HQr 2B, IDdzlanCrRI PO, ADNSliése(BiveythR2R,Q G
WKH FODVVHV RI § WR 1 'R U HatedOVidled’ DOY HKIR B R @WORW R UX\PHIGWR Q
%DWHV &ROOHJH LQ 1RYHPEHU 2YHU WKH VXPPHU WKH JURXS DGY

7KH 'RUHW /DE EHJDQ VXPPHU SURMEEWYPRYE PIRLFKHG D QHZ
WKH %URQIPDQ 6FLHQFH &HQWH B HYRVD @QH P QR ARZ RWAXLERX WKH
6FLHQFH %XLOGLQJ S5HEXLOGLQJGPRH BBYKERKBDIM ulHZ (W XPDRpz &
EXLOGLQJ ZDV DLGHG GUDPDWLBROW\IB\WWH KDY cDXR YK Lk KUWRPH
FHQWO\ JUDGXDWHG WKHVLV VwWYUtIYHW VK & ph KRMAWH YW DEON Y HRES5 R
UHWXUQLQJ VWXGHQWYV )HOL[ .GREBO-PDRDQBQVLHE\ DRV RV D\H G
$VKD\ OHIW LQ ODWH -XO\ VRRE \WSRX F@DAKWN QD 3\KK LBHHR DUDWPL BOH V
&DO7HFK KRZHYHU KH VWD\HG ORQW HIQRXW K GV R/ MRNQ VWS IGHZAVQ .
LQ GHIHDWLQJ 3URI .DWH -HQ VReQtY a@ &t Matier VGIW M UQQ DREQ ZD WY D Q!
EDOO OHDQZKLOH )HOL[ .LUE\ HIDQERBUWKH RIDHWW RQRUKEFEAHQFH )
UHDVVHPEOLQJ WKH ODERUDWRVM\L\OL RIQV MWS$ WKH/ B3 6: 10W K F\W KOHH H W
ODE UHEXLOW )HOL[ ZLOO QRZ OIREG BQEZRMNIBRA GXEWQGHB P\PSR
SUHFLVLRQ PHDVXUHPHQW RI &RXWWHRFW>XOUFHW DYWL @D RWY RIKKLA3K\
IRUPDO WKHVLV ZRUN GXULQJ WHI@LDIPV DFLEBQFHF %ODYW DQG F

$VVLVWDQ Wat8 leRsed MNRRIQHG WK-H BR\WKAH/DQQXDO :&-$ /DWNH YV +D
SDUWPHQW LQ )DOO 6 KH W DBKeViKk lbnes FOK Q LIFN VIKQBU MIHWW R Y R

3+<6 LQ WKH IDOO DQG D-QMEH Gl G&H FWILH\HH DR VR GQONDUERR U D W L
GXFWLRQ WR ODWHULDOV 6FLHQ&*D @WX® *(QEWLWXWMWKH, RQ WKL
VSULQJ 6LPXOWDQHRXVO\ VKH \EHND QI VHDNVUWLDRQ GXS7TKHULQDWHW X W
ULDOV 3K\VLFV UHVHDUFK ODE ZWWHHWK$0KBPQS RIK R XD WU RWY D@ D, Q
students:Justin Berman ’21, Jamie Nichols '21, JoeyY HFKQRORJ\ 7KH KRVWLQJ UHVHD!
Headley '21, D QNick Patino 21 3URIHVVRU 1-RHEHH QI XUHDWH LOOLDP 3KLOOL
UHVHDUFK IRFXVHV RQ XQGHUV3DXQG/IHQWIWWKHG RWHKEHK OIVAMD RE K LV
VRIW PDWHULDOV :KDW PDNHV WKRP WKWHR1WWLR® D &/ I6FFNH Q R B-WR X (
KDSSHQV ZKHQ VROLGYV VWDUW DF@WQQ JOLWRP ORTQHGN RU OLDKED
OLNH VROLGV" +RZ GRHV WKH XS GHUVKIPG WWUX AW R U H ' R URRI WV K
PDWHULDOV JLYH WKHP WKH S U KSoHA#W 1HM R RBPIE PR HVWIKWM PV XWHA X,
RU GLVEFEXOW WR ZRUN ZLWK" LPHQW RQ RSWLFDO QDQR ¢(EHUV

7KURXJKRXW WKH (UVW \HDU RERMKY ZPYEW BURIFHAR R WbV HRX S O
DQG KHU VWXGHQWY H[SORUHG WRPVAHLEBBWIRRY UL @ XW Kk AN IR AP @
WKH\ VHW XS QHZ HTXLSPHQW 8HREXFLRIDDP & WXFPW WEsWidhY¥ R
PHQWDO DSSDUDWXV WRRN ' DROWPWRYY¥ HOMWKEHUHGG FPANLQI WKH
DQG KLJK VSHHG YLGHRV DQG ZURWHP &E@&HwWYB R Qer) i MK i[L VW
WKHLU GDWD 7KH ¢UVW VWXGHBWNRKPRILEG B O ved DYE- &M Rsh MHH
LFV RI DGKHVLYH GHWDFKRinv@w WERRRPRIKHWAIX GEHHUY v

(Josh) Kang 20D QdBdullah Nasir 20 MRLQH G "W HQO D/EX P PKkiwaki Fahie 20 LV ZRUNLQJ
RYHU :LQWHU 6WXG\ IRFXVLQJ REQHVPDWLWEHMHRIDGEHFHIOMUDO H[SH
FRQWDFW XVLQJ WKH &ROOHJHPW RMZ PR QIR KVE® MKH RWRER OHQH D
,Q WKH VS UL 8ykohgirPKinv @IHDW¥XElan EHDPV FURVVHG LQ 5XELGLXP-YDSF
Duncan (Mount Greylock Regional High School '19RWLF TXDQWXP VWDWHV RI OLJKW
DOVR MRLQHG WKH ODE IRFXVLQLRQVWE&HD 8 5®DR HUW RR B DNLIKW 7
DGKHVLYH FRQWDFW DQG RQ PDWHNHDRRV VD WONWIL EHDP FKBR DDA
WHUL]DWLRQ SUR¢{OH DFURVV WKH EHDP +-EULJ

$W WKH VWDUW RI WKH VXPPHYU WMIIHRXMN WR¥PREBGY RBKWKHGdOR Q7K
IPDQ 6FLHQFH &HQWHU WR LWV K®PHOHOW R \O WR 6RMWR B LRQV



QRQ OLQHDU LQWHUDFWLRQ UHI®R® EXKBWHXBUHQREWHEDB RSIH(PLLFH WD Q «
DYDLODEOH WR FRQYHUW D QR QWKQLVI R Y P FLHQUN Bl Q G hAWHGIBNY R LD BIED B\

LQWR RQH ZLWK D PRUH QH DU CPaticQROSRUPL L. Q DIEGV MR © WRR OVHH W W L Q J
.ZDVL KDV EHHQ WHVWLQJ RQH \RUID GH Y QFHWRR GW WARIPW QBJLWKH RSV
VXLWDELOLW)\ IRU XVH LQ WKH Q@R QIHIHDLU RISV LWK HH [SBIVH BH QWX G H Q
+LV PHDVXUHPHQWYV VKRZ WKD WV UDXW KR XIKFWXM RSAMLHFD OHGWHFKHG QL
YLFH ZLWK SURSHU DGMXVWPHQWLPDQESURGHKE HD W KID IEFHW UBBGVRGUFH V
IRUP LQWHQVLW\ EHDP WKHUH RUHHRWRWU K@ BSQYWVHLS D RS0 D WLRHKV L Q
ZKLFK FRPSOLFDWH WKH XVH RI| MOKHF &M RIQF BIXIQQ VRIOD QRQCOEREWWUWQXH |
RSWLFV H[SHULPHQWV VFKRRO \HDU ZLWK WKH JRDO RI

,Q WKH IDOO RI -RQHV WDXJKMWVIWHR X uR@VMWHUXYEWERQH &R PHDVXUL
DQG 7THFKQRORJ\ (19, 3+<6 DILYPHG VSR S @ kbROL VHWH U V
VWXGHQWY PDMRULQJ RXWVLGH,®IDSKNDLWLFVXTRLRI PROW XY HE RKMWDE®QH Q JH
WR WKH FROOHJHYTV HQYLUR QP HBWID ETNIVRNGddrY RDW ULHMYRZDM BQR IRU
QHHUHG E\ 3URIHVVRU -HUHUVRQ @GW UDYLRWU V' HW KQEIWW BH WIRL HEB FH QA Q W |
UHWLUHPHQW -RQHV KDV WDNHS KX R HWE) WK KB SERKENVEJIDXSEWKDW
ZLOO EH WHDFKLQJ LW DJDLQ LWRDVKH EUDQXG WKHE VBUHQBHREXLOGLQ
-RQHV WDXJKW 9LEUDWLRQV VHIDFHWWHUG PBW IOFHD @+Q@6 WKH &ROOHJ
RQH RI WKH UHTXLUHG FRXWahHV LQ WKH SK\VLFV DQG DV

WURSK\VLFV PDMRU WR DQ HQWKXV3P WKHF I pORXRIRI PBNWRPGHU FR

VRSKRPRUHV DV 'LUHFWRU Rl WKH 6FLHQFH &HQWHU
$VVLVWD Q Gatedre IK¢ahoRIUW D X J KW AMKAH, QQHFXWLYH FRPPLWWHH +H DOVF
WURGXFWLRQ WR (OHFWULFLW\ DRGHWLIY @GHKWILFR B+H<b LR DQ HQW!

WKH )DOO VHPHVWHU RI WKH Rl (NG HPRE VWMDXUGHQWWKHQ KLV DGPL
6SULQJ VKH WDXJKW D FRXUVH NRUSER QLRBIGRDY G 6RXRIR UMWIHKGY IDF X O W)
DQG 3HUFHSWLRQ 3+<6 'X U LIDIQ:LL]GIVG H W 16 MV XVX\P PIOWR QUW XGHQW UHVF
ZLWK -DVRQ ODWLYL VKH WD XJHKW\W ORERWH® GIX WM R VL HOMFWKRWY \HD U
LFV FRXUVH ZKHUH VWXGHQWY PB® QRIZORRPE EXWQR®BDSKDDPG RI \
$UGXLQR EDVHG HOHFWURQLFV EXRMGEQNSURMHFW 2Q WKH UHVHDUF

_HDOKRIHUYV UHVHDUFK LQWHU®XW B WirkgrtH OPWHIGYRBRGQMW RPLF SK
WRROV WR JHQHUDWH PDQLSXOHPWHRHUBDGE HK B UDEFEy U PP @D 1 HUWMK
HOHFWURQ SXOVHV 80OWUDIDYVVBNgbWapayld Ry FXOWH B VDOHZHSRWNVWRB G LU
QDULO\ VKRUW SXOVHV RI HOHFWWLUROY ZRDOW FRYYW LY LRXY T WidGkD W
WURQ PLFURVFRS\ WHFKQLTXHV IWRG/ wREY KW RERRHMN WKEAP RBEKLS I
SHQ YHU\ IDVW2IRU H[DPSOH WRKPDODNMKBVMHEROOH" RI KRZ

DWRPV LQ D FU\WVWDO UHDUUD QJH I XIWIRXJS DL 8 KDXV/IHSRWW B GLBALRQHQHU

'LWK VHYHUDO VWXGHQWYV .HDCGRMNMHRQLHV 6 HQ FEk ) B%R 6 P WLARR 7KH
SUHUHTXLVLWHV IR UEMWYKStwvhE '18[ YHELPHNO WR SXUVXH KLIJK SUHFLVLRQ P
lona Binnie '19, D Q& Shen '19DOLJQHG W KHWXXWWY B KoV ! WKH KHDY\ PHWDO HOH
WLWDQLXP VDSSKLUH ODVHU LQ @X¥PHUKHVH 8t ARWMY WHVW VW
RQ XOWUDIDVW RSWLFV FKDUDFW&BRMN WL ®RW RPLD\VMRWLW WFHG W@k WK H
ZRUN GXULQJ WKH DFDGHPLF \HP®RG DUHEXVRIXOQED S BHRYLGLQJ pWDE(
WRFRUUHODWRU DQG zZULWLQJ PREWDOHRSHEXPHWL R MAHVY B X YWDQRHU P D(
QRQOLQHDU HUHFWV LQ XOWUD DWW \HSPIRSIIIGHY MKFH RY \REBWG DI
¢EHU (PLO\ ZRQ WKH 3K\VLFV GHEbDUWPR & WV HBow o RV PIHRWDO SUR
QH[W \HDU VKH ZLOO WHDFK 3KWREWVWEWRADERWKEHDEHP RIDYIEYLRXV VH
VKH LV FXUUHQWO\ SODQQLQJ W\RH@SV:W\\AWIQV]LW@WIRR/LFH(Nﬁ@UFHV R

$W WKH VWDUW RI 6XPPHU LQ DFI§FI;;|(<3HYVI
EDVHPHQW RI WKH %URQIPDQ-6 LOJ
IXO VSDFLRXV DQG PRGHUQ OD Q Q?KD

6FLHQFH %XLOGLQJ 7KH ODE EH



in Physical Review ALQ )HEUXDU\ ZLWKH\VKHWH N@QMXXBGE QIMHW XOWYV ZH KRSH
DV FR DXWKRUV DORQJ ZLWK FXHUHQW ND Q& NHIYPHID 6 RWWEERHQ W
DQRG WKHRU\ FROODERUDWRUV |WXMH WKNWDERRWRYDS UWRK ® W W& 8: L 3
'HODZDUH 'DQ DQG %LQJ\L DWWHQGHG WKH '$023

DQQXDO PHHWLQJ LQ )RUW /DXGhHiWsnHE Bo XVIHEG - KRV BiRz &Y bR Q WU
WKLV ZRUN PRGHO WKH LQWHUDFWLRQ RI-JUD
,Q WKLV XQXVXDO DFDGHPLF \HWUWF MHGLBSRUWDQW HPWRG RAHG
FRQVLVWHG RI SDFNLQJ XSOLWHDDW RUH DXQAG FBHQWK{V HDUOL
LQ DQWLFLSDWLRQ Rl WKH PRYNRPR QHHE WQHZXORMWK 6FLHQFH

%XLOGLQJ ZKLFK RSHQHG LQ 0DQdshRéymdidssAD O x B WK WKsHi Qw 1L Q
H[FHOOHQW ZRUN RI SRVWGRF 'DQ PN o P @ & WM ONW UFBIh PR G
VHDUFK DoabelPatid® @D QG&neer Khan o HY LWDWHG RSWRPHFKDQLFV H[SH
bhai 21 WKH OHDG H[SHULPHQW lpQ&S4 DREQURREG RRWHEE UHOHYDQ
SURGXFLQJ H[FHOOHQW QHZ UHWY WY Ik QVR PG E UPSH0QHE W D
7KH SK\VLFV H[SHULPHQWDOLVW¥ D Ytk B@HPVH 6 cWiRH B W@ RREZHEKR D
FOXVWHUHG LQ D JURXS RI RVFHN P43 Dp K& HWHDRISERQQ HF W HGso
ODEV IRU WKH ORQJ WHUP IXWXBhRQJ ZLWK LQWHQVLW\ DQG VL]H
'XULQJ WKH ¢UVW KDOI RI 0DLM ¥ RIGH QWY W RSHNU DP K IQDMDXOY JUR X SV
IURP KLV SK\VLFV VFLHQFH FHQWG®JU VEKMLLH P RIGR & HBUXYUH. @V 6 QUM HQU

LP BUHVLGHQW RI :LOOLDPV J7K¢\WYvRIFIL B RQWdteRREHNBRR@DR I KW 4 X
IRUGHG KLP WKH FKDQFH WR ERWKXKpOHRGLPRG30HPUQ DE RKMH.WHH ¢
LQVWLWXWLRQ LQ QHZ DQG GHHSOWPREORIRAIIRE HPOVIKMH UM\ QI + <6
DV D EULGJH EHWZHHQ SUHVLGHQWV Q ¥RRANW IRFSPE MWIRNFRQWLC
DQG QXPEHU ODXG O0DQGHO widH OBy XPUZDWECWRKURXJIK DQ
FRQWLQXLQJ WR VHUYH LQ DQ-DgMjiKR UGBk URE3HD G B @l WIIIRP WA
VLWLRQ SHULRG ZLWK %LOO :RRWWHUV HPHULWXYV
$VVLVWD Q\BwaiUSthoH WIRW KW 6WDWRSWILFD@ PHSOLFDWLRQV RI ORGH
FKDQLFV DQG 7KHUPRG\QDPLFVL@4KH FRRQQYSHDQJIJDQG RI WKH
$ORQJ ZLWK FRYHULQJ WKH SDUMNPHDPMVWRQDO PDWHULDO

6LQJK LQWURGXFHG YDULRXV-HBWPHERK IHRPWE YR K LRRHW K HR U H
FKDQLFDO HQJLQHHULQJ DVWURBK\YKDOWRE FROEHAAHGCTRBWW X
WHU GHPRQVWUDWLQJ KRZ WKHp &3 KW XY vO W R U 0 WX PV KB Yr
FRXUVH DUH DSSOLHG WR YDULRBRRVY & URHFHORY 2RUWKKDY PO @BH VY v
6LQFH WKLV \HDUfV FODVV VL]H ZBY ERDPINIP WYEHOHBBERYA 1Zdl R (
GHFLGHG WR DOVR H[SORUH FXUWUyQWY puara/irhp UrKy'W B B HEYF%XED 100
HQWURS\ DQG LQIRUPDWLRQ D Qfx Wi\ BAHHARE B XYW jHbEWpo wRs
6LQJK XVHV WKHRUHWLFDO WHPK®GLTGXODNPLFRP +THX B REXIPV RBG ZRU
WLFV $02 DQG FRQGHQVHG PDWIVRIUDWR X R PHINMIYIID & 1IRHGQ J W
H[SORLW TXDQWXP HUHFWV LQ PPBPGRFERSHBD W \KMW H R NS&IG T W K \
LV SDUWLFXODUO\ LQWHUHYVW-H Gah'Q8 RQH-QUWLLIVIRGUP H B MUDIQ Q\J DNX\DLY
WXP SODWIRUPV DV SUHFLVH GH®QHFNWWRARURYV YDQGRGE X US K\ IWIDKD \
SKHQRPHQD TXDQWLI\LQJ WKH withHFeit $o&' L0 QLB/Rak HW'BOQRRH WIKGIGU H S |
GHYHORSLQJ TXDQWXP VLPXODWRUWLFRRY R DI\ DERNGX PHREAWNW LR Q V

6KH XVHV ERWK DQDO\WLFDO D@GwWiRP S W6 WLR-BRM REM SR\ v v
DQG ZRUN LQ FORVH FROODERUGWLRIX W L W Ky 1 REUHVP IHEQOV W R LYIMEK E
DWRPLF RSWRPHFKDQLFDO DQGWROIKGy VWPIHE A & EHW W\ YHKRSY H v
6 LQJK ZR UHIEGEGANiWI8who chosetomed DQG SDUWLFOH SK\WLFV WR VL[ RI
HO WKH TXDQWXP PHFKDQLFV RNVODVAU KRR W/IDXU RW X*Q\U Y DWAR B6 <
DWRPY DV KHU WKHVLY SURMHMRMOMVKRKWDXRRW WKH ZDRQWHDWIWXGY
WHDFK KHUVHOI VHYHUDO JUDG$SBWHOHHYHO FRQFHSWV VR VKH XC
GHUVWRRG WKH DVVHUWLRQV DQG TXHVWLRQV SRVHG E\ UHFHQW



7XFNHU 6PLWK FRQWLQXHG KLV RIHWKDBUS R UWL VKHRUBWYEWQORIDUV VX
WLFOH SK\VLFV +LV UHFHQW I|IRFRVUKDN EQGEIQQR F GHWWHTFPOLEHFKDQLF
DQG VWXG\LQJ WHVWDEOH PRGHOVWRO\EORZRWH®BEWMUD W2KULHEFK OW VHHPV
WHPSW WR H[SODLQ WKH PDWWHWKDQMFIDRD WROIW]|PDP@IHWEBEDQLWKWLH
XQLYHUVH ,Q ODUFK KH SDUXHLIRILKS/D WHKGE IHD BUZR INVKRSWDWHYV DW
DW 80DVV &3 YLRODWLRQ IRU EDURYSEHRVDOY TXPAMKIDW PLKAHA JLYH WKFE
ZRUNHG ZLWK VXNbahHOwl 200 QNg&® WWKH ZHLIJKWY WKH\ QHHG WR PDNH WKH
in Chan Soe '19GXULQJ WKH VXPPHU RGBLVWBRERWEREWRDWFK :RRWWHUYV DQG
Rl EDU\RJHQHVLY DQG KH ZU&O FROHN MWRXBXIWWKMWKER IRREYHWKDWLRQ RQ
Banta '19 D QM@mriam Ughrelidze '20during the sum LFDO IRRWLQJ E\ VKRZLQJ WKDW WKH
PHU RI ,DQ ZLOO ZRUN RQ-D WDHVREBQHDW OHDVWHG@ WHRPH FDVHV
QLRU KRQRUV WKHVLY GXULQJ WXHIPX SRR QW HD FIOHG KRHULFL YHHBBU-IURP D Q

3URIHVVR UB{lIP#bbtielt/ X WRIHW Kamu WEKR K @DVVLFEDO DJUHHPHQW

Alterman 18, Jay Choi '17, Becky Durst 1D B8ar ,Q WKH VXPPHU RI 'RRWWHUV DWW
ah Fleming '18 ¢ QLVKHG D UHVHDUFKWDULRWMB®WWV%HFNRQIBGHQFH )URQWLHU
6DUDK KDG VWDUWHG EDFN LQ WFERIBL¥XPHWP RG\QDPIZRKW LQ 3UDJXH
SURMHFW ZDV EDVHG RQ WKH RENPRWWY WU RY WKDWH W& RINWDOEWDWDW |
D IHZ VLPSOH SK\VLFDO V\VWHPWHNXFK D&HFWURPOBQIDNIWPF DG WKH
LQ D ER[ WKH TXDQWXP PHFKDQ3#0 WKHUPDO GLVWULEXWLRQ

Post-Graduate Plans of Physics Majors

$OHMDQGUR $UHFKLJD 'RUNLQJ IRU HFRQRPLFV FRQVXOWLQJ ¢UP L
(OOHU\ *DOYLQ $VVLVWDQW 6ROXWLRQ &RQVXOWDQW IRU 'DWD{
=LTL /X 3K' LQ HFRQRPLFV DW +DUYDUG 8QLYHUVLW\

$VKD\ 3DWHO 3K' LQ SK\VLFV DW &DO7HFK

-DFEN 6FDOHWWD 1<& WR VWXG\ DQG ZRUN ZLWK WKHDWULFDO G
.LHUDQ 6FDQQHOO 6XPPHU MRE DV OLQH FRRN

(PLO\ 6WXPS THDFKLQJ KLJK VFKRRO SK\VLFV DW 7DERU $FDGHF
%LQJ\L :DQJ 3K'" SURJUDP LQ SK\VLFV DW 6WDQIRUG

Physics Colloquia

>&ROORTXLD DUH KHOG MRLQWO\ ZLWK WKH $VWURQRP\

'DQLHO $DOEHUWYV
351$V 6WUDQJH )ROGLQJ /DQGVFDSH"’
6XPPHU 6FLHQFH /XQFK -XO\

ObDUW\ %D\ORU &DUOHWRQ &ROOHJIH
$ '\QDPLFDO 6\VWHP $SSURDFK WR WKH &RFNWDLO 3DUW\ BUREOHP 8
6LIJQDOV’

Frederik Brasz'09 % RVWRQ 8QLYHUVLW\
3, QWHUIDFLDO )OXLG OHFKDQLFV %XEEOHV -HWV DQG 'URSV’

Colin Bruzewicz’'05 0,7 /LQFROQ /DEV
34AXDQWXP /RIJLF $VVLVWHG 5HDGRXW LQ D OL[HG 6SHFLHV ,RQ &KDLQ"

6XVDQQDK 'LFNHUVRQ
34XDQWXP VLPXODWLRQ DQG LQHUWLDO VHQVRUV 9DULDWLRQV RQ D



SDWULFN 'UDSHU 80DVV $PKHUVW
S1DWXUDOQHVYV LQ WKH +LJJV (UD”

OHOLVVD (EOHQ =D\DV &DUOHWRQ &ROOHJIH
33KDVH LQKRPRJHQHLW\ LQ (X2 [’

'DUE\ '\DU OW +RO\RNH
SOHQ XV 2XU OLVXQGHUVWRRG 6LVWHU"

6KDQKXL )DQ 6WDQIRUG 8QLYHUVLW\
S(OHFWURPDJQHWLFV IRU HQHUJ\ DSSOLFDWLRQV KDUYHVWLQJ W

.DWH )ROOHWWH $PKHUVW &ROOHJIH
8+RZ WR ,PDJH %DE\ 30ODQHWV’

'DQLHO *ULQ +DYHUIRUG &ROOHJH
3$[LRQV DQG WKH &RVPRORJLFDO 'DUN 6HFWRU’

-RQDWKDQ +RUQHU 8QLYHUVLW\ Rl 6RXWKHUQ 4XHHQVODQG $XVW
S5RFNV IURP 6SDFH ~

.DWH -HQVHQ
::KDW PDNHV WKLQJV ZHW DQG VWLFN\""
6XPPHU 6FLHQFH /XQFK -XO\

8+RZ 6WLFN\ 6WXu 6WLFNV DQG 6WD\V 6WXFN"
3K\VLFV '"HSDUWPHQW &ROORTXLXP 2FWREHU

S6RIW 6WLFN\ 6WXu”~
J)DFXOW\ /I XQFK 6HULHVY 6HSWHPEHU

1RUD .OLQJ 8QLYHUVLW\ RI &RQQHFWLFXW
S8OWUDIDVW QXFOHDU PRWLRQ 5HVROYLQJ K\GURJHQ PLJUDWLRC

ChristinaKnapp'13 8& 6DQWD %DUEDUD
37TRSRORJLFDO SKDVHV DQG WRSRORJLFDO TXDQWXP FRPSXWLQJ’

7LNX ODMXPGHU
3$UH ZH WKHUH \HW" &ORFNV 1DYLJDWLRQ DQG FROG $WRPV’
6XPPHU 6FLHQFH /XQFK -XO\

Olufolajimi “Jimi” Oke’10 0,7
SBUEDQ PRELOLW\ VLPXDWLRQ IRU VFHQDULR GLVFRYHU\ LQ JORE

6WHYH 20PVFKHQN '"HQLVRQ 8QLYHUVLW\
S4XDQWXP ,QIRUPDWLRQ ZLWK $WRPV DQG /LIJKW’

BHRQJMXQ 3DUN DQG $OH[ 6HQNR 0,7
32SWLFDO (OHFWULFDO DQG ODJQHWLF 1HXUDO ,QWHUIDFHV’

Gabriel Samach’'15 0,7 /LQFROQ /DE
36R \RX ZDQW WR EXLOG D TXDQWXP FRPSXWHU«’

/L =HQJ +DUYDUG
S2FHDQ 30DQHWY DQG :DWHU :RUOGV’



2uU &DPSXV 3K\WVLFV &ROORTXLD

&KDUOHV 'RUHW
34AXDQWXP 6LPXODWLRQV ZLWK 7UDSSHG &DOFLXP ,RQV’
3K\WLFV &ROORTXLXP %DWHV &ROOHJIJH 1RYHPEHU
.DWH -HQVHQ
S6WLFNLQJ ZLWK 6RIW 6ROLGV’
,QYLWHG 7DON 1HZ (QJODQG :RUNVKRS RQ &RPSOH[ JOXLGV +DUYDUC

8+RZ 6WLFN\ 6WXu 6WLFNV DQG 6WD\V 6WXFN~
3K\VLFV DQG $VWURQRP\ 6HPLQDU $PKHUVW &ROOHJH )HEUXDU\

$'\QDPLFV RI +LJK 6SHHG $GKHVLYH '"HWDFKPHQW’
&RQWULEXWHG 7DON $36 ODUFK OHHWLQJ ODUEFK

S6RIW ,QWHUIDFH OHFKDQLFV’
,QYLWHG 7DON 1RUWKHDVWHUQ *UDQXODU ODWHULDOV :RUNVKRS <D!

S6WUDLQ GHSHQGHQW VXUIDFH VWUHVV LQ VRIW DGKHVLRQ”
&RQWULEXWHG 7DON $&6 &ROORLG DQG 6XUIDFH 6FLHQFH 6\PSRVLXP

S6RIW ,QWHUIDFH OHFKDQLFV’
,QYLWHG 7DON 6RIW ODWWHU 'D\ 80DVV $PKHUVW -XO\

7TLNX ODMXPGHU
S83UHFLVH PHDVXUHPHQW RI LQGLXP S SRODUL]JDELOLWLHYV XVLQJ WZF
$36 'LYLVLRQ RI $WRPLF OROHFXODU DQG 2SWLFDO 3K\VLFV PHHWLQJ

6ZDWL 6LQJIK
38VLQJ TXDQWXP VI\VWHPVY DV GHWHFWRUV”
7KHRU\ VHPLQDU 034 *DUFKLQJ *HUPDQ\ -XQH

38VLQJ TXDQWXP V\VWHPVY DV GHWHFWRUV’
6SHFLDO VHPLQDU 8QLYHUVLW\ RI 9LHQQD $XVWULD -XO\

JUHG 6WUDXFK
3)URP 6 XSHUFRQGXFWLQJ 4XELWV WR OLFURZDYH 3KRWRQLFV’
, QYLWHG WDON DW WKH $PHULFDQ 3K\VLFDO 6RFLHW\ ODUFK OHHWLQJ

Bill Wootters
37KH %Y ROW]PDQQ GLVWULEXWLRQ DQG WKH TXDQWXP FODVVLFDO FRU
JURQWLHUV RI 4XDQWXP DQG OHVRVFRSLF 7TKHUPRG\QDPLFV 3UDJXH

3$ FXULRXVY FRUUHVSRQGHQFH FRQQHFWLQJ TXDQWXP PHFKDQLFV FO
PHFKDQLFV’
8QLYHUVLW\ RI ODU\ODQG %DOWLPRUH &RXQW\ ODUFK



Psychology Department

7KH SV\FKRORJ\ PDMRU DW :LO GMH@PX/U & RIDVO K16 OD W MM DFR\OR BR Q  Z
YHU\ ODUJH QXPEHU RI VWXGHQQ@Y ¥ RWKN BUWHWKH L8 WHRNRAD F
JRDOV DQG EDFNJURXQGV 2XUV¥RMBY@®RWVWRGERW\D EFHKQHJI\W W H G
XOXP WKDW WHDFKHV WKHP QRWORQOF DERCW.ZELRWSRHW WRG® LVV
DERXW PLQG DQG EHKDYLRU EXRHQWYR DEKRXW KR D @WRNQRE < QD C
LW XVLQJ H[SHULHQWLDO WHPFKRQJODV IRNKR (FRAUHU S BIGR JIRINWGEN\R X |
GHQWYV OHDUQ KRZ WR XVH WKHDRHWEIRGY RH VEVNOW LE\F W IQH X DEX
WR FULWLFDOO\ HYDOXDWH LOIRWKAD ®HRBRRU WHWRIQWOWH QHZ NQRZO

HGJH DQG LPDJLQH LWV LPSOLFRWLERYKROR D S HSbUuRWPLRRN- £1QQ
WKH ZRUOG 6WXGHQWYV WDNH D $HDQRKRIVERXKWY QY MFXOUQNQAW Y KF
VXE GLVFLSOLQHV RI QHXURVFLHRQFH RERIRG W E 8 H 0 FRik@ L@k B H R
YHORSPHQWDO DQG VRFLDO sv‘baK%@&ﬁ\o@ypmm@vm%w|mm\

FKRORJ\ RI HGXFDWLRQ 3V\FKRQRd IQF X qut@mﬁow\(lﬁquw D C
ZLWK VHYHUDO LQWHUGLVFLSOLAPERSYR @ ){_@E\QP_(@@QZ]LW)QX

URVFLHQFH &RJIQLWLYH 6FLHQFHKIURWYBR X PBKDL%JGPPS@L-VWU
WLFH DQG /DZ :RPHQ V *HQGHUQ DRQGHHKEPP Lb $OVWXBRHYW DQG
DQG 3XEOLF +HDOWK &RRUGLQDWRU 7KHLU ZLVGRP DQ

BVIFKRORJ\ VWXGHQWY KDYH P XDRLLCIOM\ R\SFS R WM % QLLQV LRHI'W W@ B W QW
GXFW UHVHDUFK FROODERUDWLYRON ZIVWZXH S ORNIDWRZRUW R 6\RW M-GRHIQ \
WKHVH DUH HPSLULFDO SURMHFRMK\R &R DGCX K WRDGI K MWAHKILLEAR W K RXQLRUUHM
OHYHO ODE FRXUVHV VRPH RHB SL{QHAHRBURXWWXGBY IJRUGBISD UWPH
VHDUFK DVVLVWDQW SRVLWLRQWVHUQIGEQRPHKIHX DQ B8 HSHH{BEH @8 SUH
VHDUFK SURMHFWY DQG VHQLRUWE DR WD UWWKEHRHYD UeI\Q EV. W XVGHIQY &/ |
FRPSOHWHG \HDUORQJ VHQLRU KRGRRIVWHRNHKY 6W D HKHO MR KV X Q GHIOWL
WKH GLUHFWLRQ RI 3VI\FKRORJ\ REERXOWN GXUWLYKWMIKHOHG IRU %HW
VFKRRO \HDU 7KHLU SURMHFWYV DHW LOJLH/PHHGNL GE YWK HZ B WX G 1§ QDAO DK P
$EVWUDFWY VHFWLRQ RI WKLV WHRIFUW S URS B ¥V WIPRHDAD IHWRH QDNAG W K
\HDU LQFOXGHG VWXGHQW IDFX®DMMWPHDROW SLFQLFV HYHQLQJ

SURJUDPV RQ 3*UDGXDWH 6WXG\:i4 G 3M\FKRURHIE WE KDYHUN¥LUHG D
LQ 3VIFKRORJ\ " DQG 6XPPHU-, QWHJ 8 M Kdnpioiv kdBigBd '\ IIKR @B FN DW L
J\' DQG D ZLQH DQG FKHHVH UHFMSWLRRPY S HIWIHEKPW § RKRR G R F
RUV WKHVHV SUHVHQWDWLRQV 200 YW XEHQW5RERBYRQ FRRRL\Y W)
PHW WR GLVFXVV GHSDUWPHQW@QO%R@A;EQ_@\@WQEOFK)‘L\DWWQ@FN@\L,

RXU ORXQJH 7R HQFRXUDJH VWXG E{ ,i UV
MY . |l|$

SVI\IFKRORJ\ WKH &ODVV RI 6 \Z{GH

DFFRPSOLVKHG UHVHDUFKHUYV I(%{

WR JLYH FROORTXLD 7KH MXOL
UHDG WKH VSHDNHUJV ZRUN DQ
BQ UL\/\QPHQV\
D Hp& UﬂTU\EXLOC

IDFXOW\ IRU D UHFHSWLRQ DQG
PDUNHG WKH QLQWK \HDU RI W}P
3VIFKRORJ\ IXQGHG E\ D JHQHUIJ:R

§ G PR RE B D
DFKLHYHPHQW LQ SV\FKRORJ\ : v H LI§ VSHFW
SUL]KBINWRFI&harty’lBIRU KHU RXWV %Q 0O R
DQG FRQWULEXWLRQV WR WHDF l\JA)K}BZHH&W(?@ é&u—?
7KLV \HDU ZDV 3URIHVVRU 3qu,F@,Ez@|@)|z;w\quaq4 VHIEWRIZH KDYt
WHDFKLQJ DW :LOOLDPV +H UHWdh KK V[)U@HLW\M/I-HLpngQB@\J |

IDPLO\ SDSatdlQCkuzi BA DQG JLYHQ \g

XDWLRQ WR D VWXGHQW ZKR K P



Class of 1960 Scholars in Psychology IRU WKH OHQWDOO\ ,00 &KDSWHU VKF

&ULVLV ,QWHUYHQWLRQ 7
OROOLH %HUQVWHLQ M $§|—1?§’ 'B%%K{EH GHDO ZLWK HPRWLRQD
$OH[D &KXPYLWD] u SDF K@ MY ®HE RQ WKH 'LUHFWRUV DQG $
*ULvQ &RODL]]L p SULHO PKIDLRDAHE. QWMKVHU3URIJUDP &RPPLWWHH R
.DWKU\Q YOD[KDUW\ p OR UWOUHBMWHKHPQW FHQWHU ZRUNLQJ IDUP LQ

+DHO\QQ *L|P p ODUJDUHWlékIdMéSLFQ?JSﬁDH ZLWK VFKL]RSKUHQLD

*DEULHOOH |ODJDQ p /Lxé%% %nghvv 6KH FRQWLQXHG GLUHF
DWP RXWFRPHVY WKHUH SXEOL

3URIHW&bROramer FRQWLQXHG KHU V%&WQ/ RORGWKHU PHPEHUV RI WKH U
IHQVH PHFKDQLVPV DQG QDUFLVVLVP G SXEOLVKHG WKUHH

QHZ SDSHUV .Q ODUFK VKH SURVYN ﬁv HN?WM%VHEFB %@SL@
FXVVLRQ WR WKH &RRSHU 3RLQW!R E@)SEE'HLJQ%B( XFDWLRQ D
Ld

:$ RQ WKH WRSLF RI 3HUVRQDOLWA &Kkp dURP D
6KH FRQWLQXHV DV D &RIwnlaiw Lol HE 6 BRQQW)RXQGDWLRQ WR V

Personality AssessmentDQG DV DQ DG KRQ LPILH@LLFQZJHJ'T'REJRQWLQWMM@ ZULWH
UHVHDUFK SDSHUV VXEPLWWH-G "R p%d WY SIS HRRARERT BSYm R x U
QDOV 6KH ZDV UHFHQWO\ DSsREEWHsaning. Warary (e xPeniieh ¥emew & u e

of theUkrainian University Bulletin: Series Psychology©09nition

DQG WR WKH UHY LH ZH\dolSsDeQtHPsy RBIUWR KHNOMRSNIP®OKDY FRQWLQXHG KLV U
chiatry. H[DPLQLQJ HQYLURQPHQWDO DQG ELR

3 UR | H¥WiRKeatherington DQG KHU VW XGPS VR K@Y RPH IROORZLQJ PLOG EUD

WLQXHG UHVHDUFK RQ FKDQJH SORRIVVEY PbYEWER FARENVMMgRER QW 3UR
WKH UROH RI FRJQLWLYH IDF\A/RS@'\/OLgHL 5y B%%‘@&@W@ﬂ%ﬁﬁ'tbca

VKLS GLVFXOWLHV RXWFRPHV R Q%S AJ&\HLLE%E) W H R KHL
PDMRU PHQWDO LOOQHVV DQG TEREDWURHEMDOE !dﬁBéS\ﬂﬁ(U% IJPQ/‘R QHX
SHUYLVHG WKUHH VH QdbRdle K& FAMT VWYEHWP' EHLQJI IXUWKHU VWXGI
an'18 VWXGLHG KRZ SHRSOH HYDWYWXDWH G4R QMW\W/R\N\%W\W%QGHG WKH)
HYLGHQFH LQ *HYLGHQFH EDVH&P ‘@U\F%'%\HBNBB%QF%VL% JFEWLRQ RUN
GLVFRXQWLQJ SDUDGLJP DQG WWR%LHDEWBB'F‘YD'B%é YJ'FH\%%%HPJ D\
PDWFKLQJ RI FOLHQW DQGBWWHLLJ9§9\>/<\X/ |Y EXVY Rk Q/[E IDOO

Rowledge '18 VWXGLHG SRVVLEOH PH P)‘f’/'l_DFE Y\GY ¥ b H GRFLHW! IRL

% \
GLUHUHQW RXWFRPHV RI UXPL V\N‘?q%@g*gvd,%ﬂ@»ﬁbc@ §FHQ1/WDSJ<£\YVL%

H[SUHVVLYH ZULWLQJ K&&X WesR
18 VWXGLHG WKH UROH RI UDFH @déVMé/SLﬁPHﬁ KLIJK VFKRRO
VWXGHQWYV LQ WHDFKHUVY DQG $WW XG\W Q Q/W4BS MRidkyrSRMtnRe) VierRé P LV
EHKDYLRU DQG SV\FKRORJLFDO Y BHAKY B0 RLRIDA REKH\ WILDWGIO\OH GG H C
ZLWK .HLDQD WR 1<& LQ $SULO WRKSILAY . B WD QK H5 (BN VAHKIRVBERE 6D Z L QW H
D SDSHU EDVHG RQ KHU ZRUN DHV18V R BABRACGLMelskeyEX EaniicRed Vo
5HVHDUFK $VVRFLDWLRQ FROQIHUBQYFKVLYEHY P NERWHWDWRK\ ZHSHULPHQW
DFFHSWHG IRU SUHVHQWDW LR Q HW FWR/HR1 RURFK 5@ HWQUPHOHQ ERFRQ H\HZ
HW\ IRU 3V\IFKRWKHUDS\ 5HVH D UFKF K@@ E HA MU D8 @ RXNWHD Q X P EH
&LW\ 8WDK LQ 1RYHPEHU OLQH VWXGLHV H[DPLQLQJ FRQWH[WXD

3URIHVVRU +HDWKHULQJWRQ VHYNM¥¥ IR%H\%WHcé%Q\O(/LRFiJQDd*%\hLd:LPGQOVR
of Psychotherapy Research; Journal of Family PsychoWR GHVLJQ DQG FRQGXFW D VHULHV RI
ogy; Psychotherapy: Theory, Research, Practice, amfHRSOHIV SHUFHSWLRQV RI WKH ZURQ.
Applications; D QJBurnal of Clinical Psychology: In 6PDODU] SXEOLVKHG WZR SDSHUV LQFC
Session DQG VKH ZDV QDPHG &KDL®RHWKHV ¥ XEIOEEFDRLIRDY VWHUHRW\SH
%RDUG RI WKH 6RFLHW)\ IRU WKRIS$FRDIGFNERQW WRIGIMQFKRG6PDODU] 0D
WKHUDS\ '"'LYLVLRQ Rl WKH $PHBWHD\WQ B®»WE KRORWKFHORY PHWKRGV RI
VRFLDWLRQ )RU WKH %HUNVKLWHMS$O0OLQBWE R&GQDWOD$ BCLWEKFHHOOV 6P

LQ SUHVV 6KH ZDV DQ DXWKRU RQ WZF



WLRQV DW WKH $PHULFDQ 3V\FKRRKRINV/PD 6GR MVHWH VAR QHNVSRQV LY H
HQFH LQ OHPSKLV 7HQQHVVHH WXDRBLKVIZKQFEPDHODRWRQMHILF JI
WZR RQ FDPSXV WDONV2RQH DV SDWW RD WEHDGYBUNVRWSEMIRGBUHG L
SURJUDP IR UutWMédicyERRMU\DQ 6 WBIFRIQVRI@UO\ DGROHVFHQW JEUOV
DQG RQH WR D JURXS RI DOXPQLRDWWVRKH ZRUMN LW KHVWKQJDRQL-QQ W
WKH )DOO 6PDODU] DOVR SUHVISOQWIHEH K BIIUF WHANQHDNVLFK YODAU §E D WWR R
JHQR[ /LEUDU\TV 'LVWLQJXLVKH GZDAVF S XKWHEHNH G \D IVO\G KIHWE R/FKE-H W \
'LOOLDPV &ROOHJH $OXPQL $VVRKRIDRIRQEWIUR ¥B URO% R DFBE&/E-L V K I
‘HVW 3DOP %HDFK DQG 1DSOH Vopjrerk & LFGybhoakhblygyd KD EK6BDRYLGH G
ODU] ZDV DSSRLQWHG WRawand HYL\GRQEBOWKRI/UBDDW\ DGYHUVLW
Human Behavior WKH ADJVKLS MRXUQBBORISWKE VS FRHULFWAUQDOL]LQJ V\
3V\FKRORJ\ /DZ 6RFLHW\ OLNH LQGLYLGXDO GLUHUHQFHV L

$VVRFLDW HC&heReHStroid LEHIDQ D YWWHEH YV UHVSRQVLYH VAVWHPV  $C
WXGLQDO VWXG\ H[DPLQLQJ ELFPIRREB T RSBAMKEIRIG PpBPQHVFUI
WHUSHUVRQDO DQG HQYLURQPHBWDH 4B WRE ckiep ¥ BMH ERWER
IRU SV\IFKRSDWKRORJ\ DP R Quia\ RXRYWIEX d MR R PP RXG DOVR FRQ!
Cheng’l7 FRPSOHWHG SUHVHOWHG REMYYVYYRPHRYLWHEWRRQ PRGH
KRQRU WKHVLVY FRPSOHWHG XQ%'HQJW YK XEEE PHOWWERS v id PO Wiy
WKH $QQXDO OHHWLQJ RI WKH $3W/R FIBBAR ZR@eldeld %HDKOIKMR KTHAJ O
DQG &RJQLWLYH 7KHUDSLHV -$%&7EDEKE QWKW RRUNOSBIR(UWXUH 9L
YLGHG QRYHO HYLGHQFH WKDW VWWOFGIQOWY R[] LWRD LR F KKGIL LR W H
WKURXJK ZKLFK VHURWRQHUJLFL QH® MWW B QRN ND QG WHHQDLFUARQ P H @ K
HDUO\ DGYHUVLW\ WR SUHGLFW DWONGHY W QRKHUDW L RIQHDDGV & HFSRIM
VLYH VIPSWRPV $W WKH VDPH FBrQrsHhelrbSiehte SultbiRen Gtebl@' B RHGH G E
FROOHDJXHVY SUHVHQWHG WKHLW KR K DN UFKERBAZI AL S/HWH W9 B L
LQJ HDUO\ DGYHUVLW)\ GXULQJ FHLIO\GKRRIGEGP BE HW DM D) QWCHD LFR F L
SDFW RI SUR[LPDO DFXWH VW UHVMYJR@ WRWHPEWHWL VR O 2DVAOHNH S U I
UHVSRQVH ,Q DGGLWLRQ DW- WKG®XBGEGXD-OUPHGWR Q IMRVEDOBENSRU L
FLHW\ IRU 5HVHDUFK RQ $G R O-H Psyehabiolegy 6MQUR X E YOLGIG LK UP PR V F U
OHDJXHV SUHVHQWHG UHVHDUF K B® DRQAMOID DY Q R UV KB WH WD O LRAW ¢
LQGLYLGXDO GLUHUHQFHV LQ +3% D[LV DFWLYLW\ RQH RI WKH

Post Graduate Plans of Psychology Majors

.HQGDOO %D]JLQHW 7DNLQJ D JDS \HDU DW KRPH LQ %XubDOR EH
JUDPV WKLV IDOO

OROOLH %HUQVWHLQ 'RUNLQJ DV D UHVHDUFK WHFKQLFLDQ LQ

BWHSKDQLH %RXOJHU 'RUNLQJ DV DQ $QDO\WW DW $QDO\VLV *UF

$OH[D &KXPSLWD] 'RUNLQJ DW 6W $QQH V %HO¢HOG 6FKRRO LQ
6SDQLVK WR PLGGOH VFKRRO DJHG FKLOGUHQ WKURY
VLW\ RI 3HQQV\OYDQLD V 'D\ 6FKRRO 7HDFKLQJ 5HVLC
RI 6FLHQFH LQ (GXFDWLRQ IURP 83HQQ

&KULVWLQD &O0OHURX] 6WXG\LQJ DW 6FKXOLFK 6FKRRO RI /DZ DW
*ULvQ &RODL]]L 'RUNLQJ DV WKH ODE PDQDJHU IRU WKH *HRUJ
OLNDHOD &RUGDVFR ‘RUNLQJ DV D SDUDOHJDO DW 6FKUHFN 5R\

HQWHUWDLQPHQW ODZ ¢UP LQ 1HZ <RUN &LW\
(OL]DEHWK &URPDFN 7HDFKLQJ HOHPHQWDU\ VFKRRO DW WKH 0D
$QQD 'H/RL 3XUVXLQJ D GRFWRUDWH IURP +DUYDUG V *UDGX



&RQQRU 'XQQ 'RUNLQJ DV D UHVHDUFK DVVLVWDQW DW 'DQD )DUE
DOVR ZRUNLQJ DV D GDWD DQDO\VW LQWHUQ IRU WKH 0*+
9XOQHUDEOH 3RSXODWLRQV DQG +HDOWK 'LVSDULWLHV .
SV\FKLDWULF DQG PHGLFDO YDULDEOHV WR IRUP K\SRWK

.ULVWLQ )HFKWHONRWWHU +RSLQJ WR ¢QG D SRVLWLRQ LQ PDUNHWL(

.DWKU\Q )ODKDUW\ +RSLQJ WR WHDFK DQG FRDFK IRU D IHZ \HDUV E
*DEULHOOH ,0DJDQ 'RUNLQJ DV WKH %XVLQHVYV ODQDJHU-RI OF/HDQ
GHU 7UDLQLQJ ,QVWLWXWH GRLQJ UHVHDUFK DQG DGPLQL
+XVVHLQ ,UHUL +RSLQJ WR JDLQ UHVHDUFK H[SHULHQFH LQ SV\FK
$GDP .URRW 'RUNLQJ IRU )RUWLWXGH 6\WVWHPV D VWDVQJ ¢UP L
/DUD /DWKURS 'RUNLQJ LQ 1<& DW ,QVLGHU LQ OX[XU\ OLIHVW\OH
%UHQQD ODUWLQH] 'RUNLQJ DW %RVWRQ &KLOGUHQYV +RVSLWDO L
&OLQLFDO 5HVHDUFK $VVLVWDQW
(PLO\ 2UFKDQW 'RUNLQJ LQ VWUDWHJI\ FRQVXOWLQJ DW 3DUWKHQR
+D\OH\ 3DUVRQV 'RUNLQJ DW &LWLJURXS LQ WKH BHFXULWLHV 6HU’
$ULHOOH 5DZOLQJV 3DUWLFLSDWLQJ LQ D )XOEULJKW (QJOLVK 7HDF

\HDU DIWHUZDUGVY ZRUNLQJ DV D 3ROLF\ $VVRFLDWH DW
WLRQ /DE DW 0,7

5REHUW 5RZOHGJH 'RUNLQJ DV DQ $VVRFLDWH &RQVXOWDQW DW 7U|

&DUO 6DQJUHH 7HDFKLQJ VFLHQFH DQG FRDFKLQJ ZUHVWOLQJ DW

ODUJDUHW 6KLOOLQJ 'RUNLQJ DW +DZN3DUWQHUV D PDUNHW UHVHEL
3K ' SURJUDPV DQG RU PHGLFDO VFKRRO

$ELJDLO 6RORZD\ 7HDFKLQJ . PXVLF DW 7KH )HVVHQGHQ 6FKRRO I
LQ WKH %RVWRQ DUHD

.DWLH 6SHQFH (QUROOHG LQ 8&/$TV &KHPLVWU\ 3K' SURJUDP

-DFRE 6SHUEHU &RQGXFWLQJ QHXURVFLHQFH UHVHDUFK LQ 0DGUL

IDXUHQ 6WHHOH ‘RUNLQJ XQGHU &KDUOHV 1HOVRQ DW WKH %RVW

QLWLYH 6FLHQFH RQ 7KH (PRWLRQ 3URMHFW VWXG\LQJ KF
DQG SURFHVV WKHLU HPRWLRQV

(OL]IDEHWK 6XOOLYDQ ‘RUNLQJ DV D OHJDO SUDFWLFH DVVLVWDQW &
JORP LQ 1HZ <RUN &LW\ DQG SUHSDULQJ WR DSSO\ WR OD

&ROH 7HDO 30DQQLQJ WR ZRUN LQ WKH ¢HOG RI SURIHVVLRQDC
(PLOLD :HOFK '"RUNLQJ LQ 1HZ <RUN &LW\ DW *XJJHQKHLP 3DUWQH

.HLDQD :HVW BHUYLQJ DV D RQH \HDU 3ULQFHWRQ LQ $IULFD IHOC
JUDPPH LQ -RKDQQHVEXUJ D QRQ SUR:{W RUJDQL]DWLRQ
DQG PHQWRULQJ IRU ORZ LQFRPH VWXGHQWY WR DWWHQ
H[SHQVLYH WR DWWHQG VFKRRO

<LQJD ;LD 'RUNLQJ LQ ¢QDQFH



Psychology Colloguia

OLQD &LNDUD +DUYDUG 8QLYHUVLW\
37KHLU 3DLQ 2XU 30HDVXUH’

$O0OHJUD *RRGPDQ $XWKRU RI ,QWXLWLRQ
3$ SGHDGLQJ DQG 'LVFXVVLRQ RI ,QWXLWLRQ"

.ULVWHQ 30HLO 'HSDUWPHQW RI 3KDUPDFRORJ\ :HLOO &RUQHOO C
S1HXURPRGXODWLRQ RI 6WUHVYV &LUFXLWV ,PSOLFDWLRQ IRU 1H?

2u &DPSXV 3VI\FKRORJ\ &ROORT?>

1DWH .RUQHOO
s3URGXFWLYH VWUXJJOH XVLQJ FRJQLWLYH VFLHQFH WR HQKDQF
681< 1HZ 3DOW] 1< ODUFK

S3&RIJQLWLYH VFLHQFH LQ HGXFDWLRQ’
&KDUOHPRQW 0$ +LJK 6FKRRO $XJXVW

S5HWULHYDO IDLOXUHVY HQKDQFH PHPRU\ DV PXFK DV UHWULHYDO
SUHVHQWHG ZLWK .DOLI 9DXJKQ
WK $QQXDO OHHWLQJ RI WKH 3V\FKRQRPLF 6RFLHW\ 9DQFRXYHU

/IDXUD 6PDODU]
S(YDOXDWLRQV RI H\HZLWQHVYVY DFFXUDF\ EDVHG RQ ZLWQHVVHVT
$PHULFDQ 3V\FKRORJ\ /IDZ 6RFLHW\ &RQIHUHQFH OHPSKLV 71 0D

837KH 3V\FKRORJ\ RI (\HZLWQHVYV OLVLGHQWL{(FDWLRQ"
:LOOLDPV &ROOHJH $OXPQL $VVRFLDWLRQV 9HUR %HDFK :HVW 3I

837KH 3V\FKRORJ\ RI &ULPLQDO ,QMXVWLFH"
7KH 'LVWLQJXLVKHG /HFWXUH 6HULHV /HQR[ /LEUDU\ /HQR[ 0% 1

&EDWKHULQH 6WURXG
37KH OHGLDWLRQ RI &RUWLVRO RQ WKH $VVRFLDWLRQ EHWZHHQ (
+77/35"
3DSHU SUHVHQWHG ZLWK ) 5 &KHQ 6 9UVKHN 6FKDOOKRUQ [/ '
%LHQQLDO PHHWLQJ RI WKH 6RFLHW\ IRU 5 HVHDUFK RQ $GROHVFI

s QWHUDFWLRQ RI (DUO\ $GYHUVLW\ DQG $GGLWLYH *HQHWL-F 5LV
GLFW 6WUHVV *HQHUDWLRQ ([DPLQLQJ 5XPLQDWLRQ DV D OHFKD(
3RVWHU SUHVHQWHG ZLWK - &KHQJ J 6 9UVKHN 6FKDOOKRUQ

$QQXDO PHHWLQJ RI WKH $VVRFLDWLRQ IRU %HKDYLRUDO DQG &F

3§ KLOGKRRG $GYHUVLW\ ORGHUDWHY WKH ,QAXHQFH RI 3UR[LPDO
VSRQVH DQG '"HSUHVVLYH 6\PSWRPV LQ $GROHVFHQWYV”~

3DSHU SUHVHQWHG ZLWK / 6WDURMlawelLHIQHW =X$D@BEDZ <, /L
$QQXDO PHHWLQJ RI WKH $VVRFLDWLRQ IRU %YHKDYLRUDO DQG &F

S'RSDPLQHUJLF *HQHWLF 9DULDWLRQ DQG '"HSUHVVLYH 5LVN 3URF
SRVWHU SUHVHQWHG ZLWK 9 6DSXUDP 6 9UVKHN 6FKDOOKRUQ |/
$QQXDO PHHWLQJ RI WKH 6RFLHW\ IRU 5HVHDUFK LQ 3V\FKRSDWK

%HWW\ =LPPHUEHUJ
S(SLIHQHWLF (uHFWV RI BUHQDWDO DQG -XYHQLOH 6WUHVYV LQ 5D
3DSHU SUHMWHB®MHeC1Z L WK
$QQXDO PHHWLQJ RI WKH 6RFLHW\ IRU 1HXURVFLHQFH :DVKLQJW



Abstracts from Student Theses
Biology

Characterization of genetic interactions between jus, Pfk, and ATPalpha
6HHPD $PLQ

(SLOHSVN LV D QHXURORJLFDO GLVRUGHU PDUNHG E\ IUHTXHQW VHL]XU
LVPV KDYH EHHQ XVHG DV PRGHOV WR VWXG\ WKH XQGHUO\LQJ FDXVHYV
LVK 7KH JHQH UHVSRQVLEOH IRU VHL]XUH VHQVLWLYLW\ LQ ALHV LV -X
-XV SURWHLQ LV NQRZQ WR KDYH WZR WUDQVPHPEUDQH GRPDLQV DQG
GRZQ RI MXV LW LV UHYHDOHG WKDW LWV IXQFWLRQ LV HVVHQWLDO L
HODY *$%$HUJLF DQG FKROLQHUJLF QHXURQV 7KH FULWLFDO VWDJH
NQRFNGRZQ GXULQJ WKH HDUO\ GHYHORSPHQWDO VWDJH FDXVHV VWUF

7KH H[SUHVVLRQ RI IXQFWLRQDO *)3 WDJJHG MXV LV PRVWO\ H[SUL
+RZHYHU LQ WKH PXWDQW MXV*)67) D OLOL& *)3 WDJ LQ WKH H[WUDFH
Rl -XV WR FHOO ERGLHV ‘H FRPSDUH LWV IXQFWLRQ LQ ERWK WKH PXW
PLVORFDOL]J]DWLRQ RI MXV H[SUHVVLRQ LQ MXV *)67) KDV DQ\ LQAXHQF}

‘H GLVFRYHUHG WKDW DV WKH ORFDOL]DWLRQ RI MXV H[SUHVVLRQ LV D
VHQVLWLYLW\ ([SRVXUH WR FROG VKRFN DQG PHFKDQLFDO VKRFN WKEFE
]JXUH UHVSRQVH :KHUHDV ZLOG W\SH ALHV ZHUH OHVV EDQJ-VHQVLWLY
WLRQ SURSHUO\ RQO\ ZKHQ H[SUHVVHG LQ WKH D[RQV

,Q RUGHU WR IXO0\ XQGHUVWDQG MXV IXQFWLRQ ZH H[SORUHG WKH JH
FKDUDFWHUL]LQJ WKH FROG VHQVLWLYLW\ RI ALHV GRXEOH PXWDQW IR
JHQHWLFDOO\ LQWHUDFWYV ZLWK SIN DQG $73DOSKD WZR JHQHV WKDW

%HKDYLRUDO DQG 1HXURLQADPPDWRU\ &RQVHTXHQFHV RI 5HSHWLW
'‘DLVN %DQWD

7KH SUHYDOHQFH RI FRQFXVVLRQ FDVHV LQ WKH 8QLWHG 6WDWHYV LV L
PLOOLRQ FDVHV DQQXDOO\ > @ :KLOH WKH VFLHQWL¢{(F OLWHUDWXUH K
WKHUH LV D JURZLQJ XQGHUVWDQGLQJ RI WKH DGYHUVH HuUHFWV RI UH
VSRUWY SDUWLFLSDWLRQ > @ 7KLV VWXG\ FKDUDFWHUL]JHG WKH EI
UHSHDWHG PLOG WUDXPDWLF EUDLQ LQMXU\ UP7%, LQGXFHG WKURXJ!I
%YHFDXVH FOLQLFDO GDWD VXJIJHVW WKDW IHPDOHY DUH DW JUHDWHU L
> @ ZH DOVR LQFOXGHG VH[ DV DQ LQGHSHQGHQW YDULDEOH 7KLV &
EH DVVRFLDWHG ZLWK D ORVV RI FRQVFLRXVQHVYV LWKLQ KRXUV KRZ}
,Q DGGLWLRQ UP7%, PLFH GHPRQVWUDWHG LPSDLUPHQWY LQ VSDWLDC
7TKH\ GLG KRZHYHU H[KLELW QRUPDO VRFLDO KDELWXDWLRQ DQG GLVE
XQDUHFWHG &RQWUDU\ WR RXU SUHGLFWLRQV UP7%, PLFH H[KLELWHG
7TRIHWKHU WKHVH (QGLQJY UHYHDO VHOHFWLYH FKDQJHV LQ OHDUQLQ
KLSSRFDPSDOO\ PHGLDWHG VSDWLDO OHDUQLQJ )LQDOO\ UP7%, ZDV C
HYLGHQW E\ LQFUHDVHG GHQVLW\ RI PLFURJOLDO VWDLQLQJ LQ WKH FF
LQMXU\ SURWRFRO 7KH RYHUODS EHWZHHQ EHKDYLRUDO DQG QHXURLF
DQG FRPPRQ FOLQLFDO V\PSWRPV LQ KXPDQV PDNH WKLV &+, PRGHO D
WLYH FRQFXVVLRQV WKDW LPSUHVV D SXEOLF KHDOWK WKUHDW 3RWH(
HOXFLGDWH QHXURLPPXQRORJLFDO SURJUHVVLRQ IROORZLQJ UP7%, L
H[SORUH WKH UHODWLRQVKLS EHWZHHQ EHKDYLRUDO RU HQYLURQPHQ\
TXHQFHV RI UHSHDWHG FRQFXVVLRQV

&HQWHUV IRU 'LVHDVH &RQWURO DQG 3UHYHQWLRQ 5HSRUW WR FRQ
HSLGHPLRORJ\ DQG UHKDELOLWDWLRQ $WODQWD *$ 1DWLRQDO &HQW

OF&URU\ 3 HW DO &RQVHQVXV VWDWHPHQW RQ FRQFXVVLRQ LQ VS



VLRQ LQ 6SRUW KHOG LQ =XULFK 1RYHPEHU 30 5 S

*UDKDP 5 Hw DO 7UHDWPHQW DQG PDQDJHPHQW RI SURORQJH
6SRUWY UHODWHG FRQFXVVLRQV LQ \RXWK ,PSURYLQJ WKH VFLHQ
1DWLRQDO $FDGHPLHV 7KH 1DWLRQDO $FDGHPLHV 3UHVV :DVKLQJ

%WURVKHN ' . HW DO 6H[ GLUHUHQFHY LQ RXWFRPH IROORZLQJ
S
BUHLVYV )DU]DQHJDQ 6 - HW DO 7KH UHODWLRQVKLS EHWZHHQ
HG PLOG WUDXPDWLF EUDLQ LQMXU\ 30 5 S

7KH UROH Rl UHJXODWRU\ 7 FHOOV LQ WKH LQADPPDWRU\
-RVVHO\Q %DUDKRQD

$OOHUJLF DVWKPD LV D FKURQLF LQADPPDWRU\ GLVHDVH RI-WKH D
LF & 7 FHOOV WKDW SHUVLVW LQ WKH OXQJ DV WLVVXH UHVLGHQ
UHVSRQVH XSRQ DOOHUJHQ UH H[SRVXUH 6XEOLQJXDO LPPXQRWKI
IRU DOOHUJLF DVWKPD WKDW LQGXFHYV LPPXQRORJLFDO WROHUDQ
VPDOO FRQWUROOHG GRVHV RI WKH DOOHUJHQ XQGHU WKH WRQJ)>
RI D UHIJXODWRU\ 7 FHOO SRSXODWLRQ IROORZLQJ 6/,7 6/,7 ZDV K\
UHVLGHQFH LQ WKH OXQJ WR EHWWHU VXSSUHVV WKH LQADPPDWR
RI VXEOLQJXDO LPPXQRWKHUDS\ RQ WKH G\QDPLFV RI WKH UHJXOD
VXEOLQJXDO LPPXQRWKHUDS\ ZzZDV DGPLQLVWHUHG WR D PXULQH P
RYDOEXPLQ 29% DQG OLSRSRO\WDFFKDULGH /36 OLFH VHQVLWL]E
IUHTXHQF\ DQG DEVROXWH QXPEHU RI OXQJ 7506V WKDW ZDV VLJQI
OLQJXDO LPPXQRWKHUDS\ GLG QRW HVWDEOLVK D GH¢{QLWH FKDQJ
UHJXODWRU\ 7 FHOOV LQ WKH OXQJV RU WKH VSOHHQ $OWKRXJK W
ODWRU\ 7 FHOO SRSXODWLRQ LQ WKH OXQJ WLVVXH RI DVWKPDWLF
6/,7 PD\ UHGXFH WKH 750 SRSXODWLRQ LQ WKH OXQJV RI DVWKPDW

(UHFW Rl 6WHYLD RQ *OXFRVH 7TROHUDQFH DQG WKH *
6DUDK %HFNHU

1RQ FDORULF DUWL¢{(FLDO VZHHWHQHUY KDYH EHHQ FRUUHODWHG .
DQG KXPDQV KRZHYHU WKH HuHFW RI WKH QRQ FDORULF QDWXUDC
LQGLFDWLRQ LW PD\ DFW DV DQ DQWL K\SHUJO\FHPLF DJHQW )XUV
\HW WR EH FKDUDFWHUL]HG 2WKHU QRQ FDORULF VZHHWHQHUYV DL
FKDQJHV LQ JOXFRVH WROHUDQFH PRVW SURQRXQFHGO\ VDFFKDU
KLJK IDW GLHW LQGXFHG JOXFRVH LOQWROHUDQFH ZKLFK ZRXOG EH
‘H HYDOXDWHG SK\VLRORJLF PDUNHUV LQFOXGLQJ FDORULF LQWDN
FRVH WROHUDQFH WHVWY DW WKH LQLWLDWLRQ DQG HQG RI WUHD
PLGSRLQW DQG DW WKH HQG RI WUHDWPHQW ODOH DQG IHPDOH &
HG WR RQH RI IRXU WUHDWPHQW JURXSY ORZ IDW GLHW DQG ZDW
VDFFKDULQ VDFFKDULQ RU KLJK IDW GLHW DQG VWHYLD VWHYLCLC
DQ DYHUDJH RI : NFDORULHYVY SHU DQLPDO KRZHYHU WKLV ZD\
GLHW ZLWK +) DQLPDOV HDWLQJ RQ DYHUDJH “ NFDORULHV D
WLRQ ZDV VLPLODU EHWZHHQ JURXSV RQ D +) GLHW ZKLOH WKH /)
S IHPDOHV S 6WHYLD VXSSOHPHQWDWLRQ DOVR GLG QRYV
ZHLJKHG VLIJQL,FDQWO\ OHVV WKDQ +) VDFFKDULQ DQG VWHYLD

GLG QRW DuHFW JOXFRVH WROHUDQFH ZLWK QR GLUHUHQFH EHWZ
UHVSRQVH FXUYH $8& : PJ G/ : PJ G/ DQG :

:KLOH DOO JURXSV RQ +) GLHW KDG VLPLODU FKDQJHV LQ RSHUDW!
RI WUHDWPHQW VWHYLD VKRZHG D VLIQL{¢FDQW LQFUHDVH LQ JHQ
FRPSDUHG WR VDFFKDULQ 6DFFKDULQ VKRZHG D VLIQL,{FDQW LQF
REVHUYHG LQ +) RU VWHYLD 6DFFKDULQ GLG QRW GLVSOD\ W-KH Fl
LDOHV IDPLOLHVY REVHUYHG LQ ERWK VWHYLD DQG +) VXJJHVWLQJ



EH\RQG FKDQJHV GXH VLPSO\ WR D +) GLHW

6WHYLD KDG D VLIQL¢,¢FDQW HUHFW RQ DOSKD GLYHUVLW\ DV-PHDVXUHC
IHUHQW WKDQ ERWK VDFFKDULQ DQG +) JURXSV S +) VDFFKDU
VKRZ D VLIJQL¢,¢FDQW HuUHFW RI WUHDWPHQW ZHLJKWHG 8QL)UDF DQG %
WLDOO\ EHQH¢{FLDO QRQ FDORULF VZHHWHQHU DV LW GRHV QRW DSSHECL
WKH VWUHVV RI D +) GLHW WKRXJK PRUH UHVHDUFK LV QHHGHG WR HYL
PHWDERORPH

7KH (UHFWV Rl +\SHUJO\FHPLD DQG 1HRQDWDO ,PPXQH $FWLYDWI
$Q[LHW\ /LNH %HKDYLRU DQG ,QADPPDWLRQ
6\HG +XVVDLQ )DUHHG %XNKDUL

7KLV VWXG\ VRXJKW WR H[DPLQH WKH SRWHQWLDO RI XVLQJ VWUHSWR]
*HVWDWLRQDO GLDEHWHV LV D FKURQLF VWDWH RI K\SHUJO\FHPLD H[S|
QDQF\ ZKLFK GLVSURSRUWLRQDWHO\ DuUHFWV RuVSULQJ ERUQ WR PRWI
KHDOWKFDUH 7KHVH RuVSULQJ IDFH DQRWKHU GHYHORSPHQWDO LPPX(
E\ HDUO\ OLIH VLFNQHVV :H VRXJKW WR LQYHVWLJDWH WKH LQWHUDFW
PDWLRQ LQ URGHQW RuVSULQJ DFURVV WKHLU OLIHVSDQ WR XQGHUVWI
LPPXQH UHVSRQVHV ZHUH DuUHFWHG 6SUDJXH 'DZOH\ GDPV ZHUH LQMH?F
SHULRG WR UHSOLFDWH *' DQG OLWWHUV ZHUH WUHDWHG ZLWK HLWKH
LQGXFH QHRQDWDO LPPXQH DFWLYDWLRQ $Q[LHW\ OLNH EHKDYLRU ZD"
VHSDUDWLRQ RQ 3 DQG (/,6%$ ZDV XVHG WR DVVHVV PROHFXODU FKDQJ
LW\ Rl SXSV LQ UHVSRQVH WR 67= DGPLQLVWUDWLRQ SUHYHQWHG EHKE
SKDVHV RI WKH RuVSULQJVY OLIH 67=1V WR[LFLW\ LQ FRPELQDWLRQ Z|
FHPLD LQ LQMHFWHG GDPV GUDZV DWWHQWLRQ WR LWV LQHUHFWLYHQ

(YROXWLRQ RI 1LFKH '"LUHUHQWLDWLRQ LQ WKH 2SHQ 2FHDQ /LJKW
OLFKDHO &KHQ

BURFKORURFRFFXV LV D JOREDOO\ LPSRUWDQW PDULQH SLFRF\DQREDF
HFRV\VWHPV DQG SOD\V D FULWLFDO UROH LQ SULPDU\ SURGXFWLRQ D
JHQRPLF VHTXHQFLQJ Rl FXOWXUHG LVRODWHY VKRZ WKDW 3URFKORUR
SURSHUWLHY DQG HQYLURQPHQWDO UHVSRQVHV 7KLV VWUD-LQ GLYHUV
FRFFXV HFRW\SHV ZLWKLQ RSHQ RFHDQ HFRV\WWHPV ZKLFK KDYH HYRC
URQPHQWDO JUDGLHQWY 3URFKORURFRFFXV LV WKXV D YDOXDEOH PR
VWXGLHVY WR EURDGHU HFRORJLFDO FRQVHTXHQFHV +HUH , LQYHVWLJ
QLFKH GLUHUHQWLDWLRQ LQ 3URFKORURFRFFXV 7R LQYHVWLJDWH WKF
RI GHHSO\ EUDQFKHG VWUDLQV 0,7 DQG 1$7/ $ DW DQG —PRO SKI
DQG DVVHVVHG 1$7/ $fV UHVSRQVH WR OLJKW VWUHVV DW KLJKHU OLJK
JURZWK UDWHV DW —PRO SKRWRQV P V  EXW 1$7/ $ GLVSOD\HG FR
SHU FHOO VXJJHVWLQJ WKDW WKH VWUDLQV KDYH GLVWLQFW SKRWRV)
D KLJKHU LUUDGLDQFH RI —PRO SKRWRQV P V  1$7/ $ DOVR JUHZ IL
P V ,Q UHVSRQVH WR OLJKW VWUHVV 1$7/ $ UDSLGO\ DGRSWV D ORZ
XHV GLYLVLRQ VXJJHVWLQJ WKDW LW FDQ UDSLGO\ DFFOLPDWH WR LQ
RI LURQ RQ 3URFKORURFRFFXV HYROXWLRQ , XVHG FRPSXWDWLRQDO J
ZKLFK IDFLOLWDWH LURQ VWRUDJH LQ VHTXHQFHG VWUDLQV 3URFKOI

ZKLFK LV IRXQG LQ DOO 3URFKORURFRFFXV VWUDLQV DQG IHUULWLQ
0,7 DQG 0,7 7KHVH VHTXHQFHV DUH SRRUO\ FRQVHUYHG-DQG SRV
AHFW IXQFWLRQDO GLUHUHQFHV 7KHVH SURWHLQV DOVR HYROYHG VHS
HYROYLQJ DW XQHTXDO UDWHV VXJIJHVWLQJ WKDW WKH\ PD\ EH H[SHUI
WR GLYHUVL¢(¢FDWLRQ LQ 3URFKORURFRFFXV LURQ SK\WLRORJLHV 7KHV
RXU XQGHUVWDQGLQJ DERXW WKH EDVHV Rl 3URFKORURFRFFXV QLFKH
WRUV RI OLJKW DQG LURQ

CRISPR/Cas9 mediated knockout and methylation of hspb7



I1DRPL &XUULPMHH

'1$ PHWK\ODWLRQ LV WKH SURFHVV E\ ZKLFK D PHWK\O JURXS LV D
WR T RULHQWDWLRQ 7KLV SURFHVV LV PHGLDWHG E\ '1$ PHWK\OD
WKHUH LV D VWURQJ FRUUHODWLRQ EHWZHHQ '1$ PHWK\ODW-LRQ R
LQJ "\WUHJXODWLRQ RI '1$ PHWK\ODWLRQ KDV EHHQ REVHUYHG LQ
DQG FDUGLRYDVFXODU GLVHDVHV $GGLWLRQDOO\ GHYHORSPHQW
OHYHOV RI '1$ PHWK\ODWLRQ DV GHYHORSPHQW SURJUHVVHV :KLC
PHWK\ODWLRQ DQG JHQH VLOHQFLQJ FDXVDWLRQ KDV QRW-EHHQ F
LQJ PHWK\ODWLRQ DW D VSHFL¢{F UHJLRQ RI H[RQ RI VPDOO KHDW
RUGHU WR EHWWHU XQGHUVWDQG WKH GHYHORSPHQWDO LPSRUWD
D PXWDQW IRUP RI &DV G&DV ZDV IXVHG WR WKH JHEUD¢ VK PHW
ZLWK WKH 7 3RO\PHUDVH UHVXOWHG LQ HDUO\ WUDQVFULSWLRQ W
D UHJLRQ KRPRORJRXV WR WKH 7 WHUPLQDWRU VHTXHQFH :KLOH
SODVPLG 63 WUDQVFULSWLRQ ZDV DOVR XQVXFFHVVIXO &RQFHUC
HVLV KVSE PRUSKROLQR NQRFNGRZQ LQ JHEUD¢VK HPEU\RV GLVU
REVHUYHG LQ &5,635 FDV KVSE NQRFNRXW HPEU\RV ,Q DGGLWLR(
WR VWLPXODWH WKH H[SUHVVLRQ RI KVSE E LQ FDUGLDF WLVVXHV
LQ KSI HPEU\RV GR QRW VXJJHVW WKDW WKH FRPSOHWH ORVV RI
KVSE E KVSE DQG KVSE

Characterization of ZNF367 and SRY-like Transcripts in Stem Cell Development in Helobdella robusta
&RQQRU 'XQQ

(PEU\RQLF VWHP FHOOV (6&V KDYH D IRXQGLQJ UROH LQ P\ULDG C
WKHVH W\SHV RI VWHP FHOOV LV FULWLFDO WR HOXFLGDWLQJ HPE
XODU PHFKDQLVPV EHKLQG WKHLU IRUPDWLRQ DQG UHJXODWLRQ L
OHHFK +HOREGHOOD UREXVWD WR HOXFLGDWH WKH WZR SKDVHV
PDLQWHQDQFH 6SHFL¢FDWLRQ UHIHUV WR WKH LQLWLDWLRQ RI W
WKH RWKHU KDQG WKH PDLQWHQDQFH SKDVH XVXDOO\ LQYROYHYV
WKH OLIH RI WKH FHOO 3UHYLRXVO\ WKH 6DYDJH /DE FRQGXFWHG
ULFKHG GXULQJ VWDJHV RI VWHP FHOO IRUPDWLRQ 7KH JRDO RI W
SURGXFWV WKDW PD\ EH LQYROYHG LQ VWHP FHOO SURFHVVHV ]L(
WKDW =1) P51%$ H[SUHVVLRQ LV KLJKO\ H[SUHVVHG HDUO\ LQ OHH
LV DOVR REVHUYHG LQ PDQ\ RI WKH WHOREODVWY DOWKRXJK LW L
,PSRUWDQWO\ WKLYV H[SUHVVLRQ LV PDLQWDLQHG RQO\ LQ WKH P
HPEU\RV 65< OLNH P51%$ LV DOVR H[SUHVVHG LQ PDQ\ RI WKH WHOF
WKH P EDQGOHW 7DNHQ WRJHWKHU WKHVH JHQH H[SUHVVLRQ SDYV
VSHFL{FDWLRQ ,Q DGGLWLRQ ERWK =1) DQG 65< OLNH PD\ EH L
JXWXUH ZRUN ZLOO FRPSOHWH WKH FKDUDFWHUL]DWLRQV RI WKHYV
WHVW IRU WKHLU VSHFL¢{F UROHYV

1IHXURLQADPPDWRU\ PRGHO RI $O]KHLPHUYTV GLVHDVH HOXFLG
VI\VWHPLF LQADPPDWLRQ WKURXJKRXW DGXOWKR
ODULDQQD )UH\

$O]KHLPHUYY GLVHDVH $' UHVHDUFK KDV VWDOOHG LQ UHFHQW G
LQWR $' ODERUDWRULHYVY QR VXFFHVVIXO WUHDWPHQWYVY KDYH \HW
GLUHFW PHDQV RI VWXG\ LQ $' UHVHDUFK KDYH EHHQ ODUJHO\ ED\
RULJLQDOO\ SURSRVHG LQ 7KLV K\SRWKHVLV ZDV SULPDULO\ E
DQRG KDV QRW OHG WR DQ\ HUHFWLYH WUHDWPHQWYV VLQFH LWV SU
LPPXQH V\VWHP LV DFWLYDWHG VHHPV WR SOD\ DQ LPSRUWDQW U
XS RI WKRVH DuHFWHG E\ $' $ PRXVH PRGHO E\ /HH HW DO )
OLSRSRO\WDFFKDULGH /36 LQGXFHG FKURQLF V\VWHPLF LQADPP
KXPDQ $' 2XU VWXG\ LQYHVWLIJDWHG ZKHWKHU /HH HW DO TV QHXL
LQ \RXQJ DGXOW PRQWK ROG PLFH FRXOG EH UHSURGXFHG LQ 6.



DJLQJ ZRXOG DuHFW GLVHDVH OLNH SUHVHQWDWLRQ ‘H IRXQG LQFRQV
DFURVVY PRQWK ROG PRQWK ROG DQG PROQWK ROG UDWV LQ FRQW
SKRVSKRU\ODWHG WDX FRQFHQWUDWLRQV LQ WKH KLSSRFDRPRSXV %HFD
YHORSPHQW RI ODWH RQVHW $O]KHLPHUYVY GLVHDVH LW LV LPSHUDWLY
SDWKRJHQLF FRPSRQHQW ,Q NHHSLQJ ZLWK SUHYLRXV ZRUN LW LV
SDWKRJHQHVLV EXW DJLQJ FOHDUO\ KDV D VLIQL¢,{FDQW LPSDFW RQ WI
%\ LQYHVWLIJDWLQJ WKH YDOLGLW\ RI D QHXURLQADPPDWRU\ PRGHO XV
WUDQVODWDELOLW\ RI DQLPDO PRGHOV WR KXPDQ SDWKRORJ\ DQG LQY
PDOLDQ EUDLQ *LYHQ WKH GLVWLQFW UHDFWLRQV RI HDFK DJH JURXS
VWXG\ UHYHDOV WKH LPSRUWDQFH RI URGHQW PRGHOVY DJHV D ¢QGLC

Characterizing the Role of Abscisic Acid in Agrobacterium tumefaciens Virulence
S5HEHFFD *RUHORY

$JUREDFWHULXP WXPHIDFLHQV LV D VRLO EDFWHULXP WKDW LQIHFWYV F
SURFHVV LV PHGLDWHG E\ WKH LQVHUWLRQ RI D VLQJOH VWUDQGHG SR
WKH SODQWYV JHQRPH $ WUDQVPHPEUDQH FRPSOH[ RI EDFWHULDO SUF
DOVR NQRZQ WR LQAXHQFH WKH LQIHFWLRQ SURFHVV 3UHYLRXV UHVHI
WXPHIDFLHQV YLUXOHQFH ZKLOH DOVR HOLFLWLQJ SODQW GHIHQVHYV

GDPSHQ OHYHOV RI WKH SK\WRKRUPRQH DEVFLVLF DFLG LQ WKH SODQYV
DQG LQGXFHV SODQW GHIHQVHV 7R WHVW WKLV K\SRWKHVLV ZH XVHG
GHSRVLWLRQ DVVD\V WR LQYHVWLIJDWH WKH HuHFW RI WKH 7 66 RQ $%{

$%$ DSSHDUV WR SOD\ DQ LPSRUWDQW UROH LQ PRGXODWLQJ $ WXPHI
VHQVLWLYLW\ RU H[SRVXUH WR H[RJHQRXV $%$ H[KLELWHG YDULDEOH \
WR ZLOGW\SH VHHGOLQJV ORUHRYHU $%$ KRPHRVWDVLV VHHPV WR EH
7 66 EHDULQJ EDFWHULD VLQFH WKHVH EDFWHULD LQGXFH D-K\SHUVHC
WLYLW\ 7KHVH DQG RWKHU GDWD VXJJHVW WKDW WKH $ WXPHIDFLHQV
PL]JH LQIHFWLRQ

2XU 57 T3&5 GDWD LQGLFDWH WKDW 7 66 GRHV QRW GLUHFWO\ DOWHU %
HU SUHOLPLQDU\ JHQH H[SUHVVLRQ DQDO\VLVY UHYHDOHG DQ DSSDUHQ
WLPH SRLQWY DIWHU LQIHFWLRQ ZLWK 7 66 EHDULQJ EDFWHULD 2QH E'
VLIQDOLQJ ZzDV WKH XS UHJXODWLRQ RI WKH GHIHQVH JHQH 3%" :H IRX
FDQWO\ PRUH VXVFHSWLEOH WR WUDQVLHQW WUDQVIRUPDWLRQ VXJJH
EH HOLFLWLQJ SODQW GHIHQVHV WKDW OLPLW WUDQVLHQW WUDQVIRUF
LOQWHUDFWLRQ KDV \HW WR EH FRPSOHWHO\ H[SORUHG DQG UHPDLQV D

7KLV SURMHFW DOVR VRXJKW WR FKDUDFWHUL]H WKH HuHFWV RI D SUH
RULJLQDOO\ FRQVLGHUHG D ZLOGW\SH $ WXPHIDFLHQV VWUDLQ 7UDQ\
PXWDWLRQ ZzDV DVVRFLDWHG ZLWK SRRU WUDQVLHQW WUDQVIRUPDWLR
OHQFH LQ D VWUDLQ VHQW WR XV E\ D FROODERUDWLQJ ODE

Floral Traits Determine Structure of a Highly Nested, Dominantly Dipteran Flower visitation
Network on Isle Royale, Michigan
$OH[DQGUD *ULvVvQ
ORVW SODQW SROOLQDWRU QHWZRUNY DUH FRQVLGHUHG WR EH JHQHU
VWUXFWXUH ZKLFK IDFLOLWDWHYV UREXVWQHVY WR VSHFLHV H[WLQFWL

%DVFRPSWH HW DO +RZHYHU WKH IXQFWLRQDO H[SODQDWLRQV >
VWUXFWXUH UHPDLQ XQFOHDU ORUSKRORJLFDO WUDLWV RI ERWK ARZF

SROOLQDWRUYV PD\ GHWHUPLQH QHWZRUN VWUXFWXUH DQG LQWHUDFW
LV DW SROOLQDWLRQ DQG KRZ UHDGLO\ LW FDQ DFFHVV UHVRXUFHYV IU
HU YLVLWDWLRQ RQ ,VOH 5R\DOH OLFKLJDQ DQ LVODQG HFRV\VWHP ZL
SODQW DQG LQVHFW VSHFLHY |, DGGUHVY WKH IROORZLQJ TXHVWLRQV
LPSDFW RI ARUDO IXQFWLRQDO WUDLWYVY SODQW KHLJKWV VWDPHQ FR}
SROOHQ DQG SODQW SK\ORJHQ\ RQ LQVHFW YLVLWDWLRQ" -:KDW LV F



WRUV" ,V WKHUH VSDWLDO DQG WHPSRUDO KHWHURJHQHLW\ LQ L
OLPLWHG E\ GHFUHDVHG VDPSOLQJ HuRUW DQG WKH SUHVHQFH RI
PRUH FRPSOHWH UHFRUG RI LQVHFW YLVLWRUV ZH (OPHG SDWFKH
XQWLO VXQVHW DQG UHFRUGHG D WRWDO RI LOWHUDFWLRQV

7KH ,VOH 5R\DOH ARZHU YLVLWDWLRQ QHWZRUN LV KLJKO\ QHVWHC
RI LQWHQVLYHO\ LQWHUDFWLQJ RSHQ ARZHUV YLVLWHG SUELPDULO
VLELOLW\ RI SROOHQ DQG QHFWDU UHVRXUFHV2 GH¢;QHG E\-DQ 3RS
QL,FDQW GHWHUPLQDQW RI WKH FRPSRVLWLRQ DQG DEXQGDQFH R
LQGLFDWLQJ WKDW GLYHUVLW\ LQ ARUDO VWUXFWXUH LV FULWLFD
DQG QHFWDU WXEH GHSWK ZHUH DOVR LPSRUWDQW GHWHUPLQDQMW
EXW DUH OLNHO\ QRW SROOLQDWRUV LQ WKLV VI\VWHP ZDV LQYHU
DQWY GHWHU SROOLQDWRUV DQG PD\ H[HUW D GRXEO\ GHOHWHULF
RYHUDOO YLVLWRU FRPSRVLWLRQ ZDV VLPLODU DW ERWK VLWHV R
LQ LQVHFW YLVLWDWLRQ WR LQGLYLGXDO SODQW VSHFLHV LQFOX
¢QGLQJIV VXJIHVW WKDW WKH QHVWHG VWUXFWXUH DQG JHQHUDOL
VSHFLHY OHYHO AH[LELOLW\ ERWK VSDWLDOO\ DQG WHPSRUDOO\ Z
UDUH HYHQWYV

Hypothalamic Neurons that Regulate Food Intake and Energy Homeostasis are Active During Torpor
+HLGL +DOYRUVHQ

7RSRU LV D GHSUHVVHG PHWDEROLF VWDWH WKDW DOORZV VPDOO
'XULQJ D VXEVWDQWLDO FDORULF HQHUJ\ GH¢FLW PLFH ORZHU WK
SHUDWXUH WR UHGXFH WKHLU HQHUJ\ H[SHQGLWXUH 7KH QHXUDO
WKDW QHXUDO SRSXODWLRQV LQ WKH K\SRWKDODPXV DUH OLNHO\
ERG\ WHPSHUDWXUH IRRG LQWDNH DQG HQHUJ\ H{SHQGLWXUH OR
DQG HQYLURQPHQWDO VLJQDOV DQG PHGLDWH FRPSOH[ EHKDYLRU
ODWHG SHSWLGH $J53 DQG QHXURQV WKDW H[SUHVV SURRSLRPHC
KRPHRVWDVLYV DQG IRRG LQWDNH /RFDWHG LQ WKH DUFXDWH QXF¢
WKH UHJXODWLRQ RI IRRG LQWDNH $J53 QHXURQV PHGLDWH PDQ\
GHFUHDVH HQHUJ\ H[SHQGLWXUH ZKLOH 320& QHXURQV RUFKHVWU
LV LQFUHDVHG GXULQJ WRUSRU FRPSDUHG WR QRQ WRUSRU FDOR
DQG HQYLURQPHQWDO VLJQDOV DQG WKHLU UROH LQ FRRUGLQDWL
WKH LQFUHDVHG $J53 DFWLYLW\ ZH K\SRWKHVL]H WKDW 320& QHXL
WR WKH LQYROYHPHQW RI PDQ\ K\SRWKDODPLF FLUFXLWV LQ PHGL
LQFUHDVHG QHXURQDO DFWLYLW\ LQ VHYHUDO GLVWLQFW VXESRS:
QHXUDO DFWLYLW\ GXULQJ WRUSLG DQG QRQ WRUSLG FRQGLWLRQ!
WLRQ 7KH UHVXOWV IURP RXU )RV VWXGLHV VXSSRUW RXU K\SRWK
RWKHU K\SRWKDODPLF EUDLQ UHJLRQV GXULQJ WRUSRU 2XU VWXC

When Two Does Not Equal Two: Understanding Gene Expression in Tandem Gene
Duplicates via CRISPR-Cas9 Mediated Gene Deletion
<H 5HP .LP

7DQGHP JHQH GXSOLFDWHY DUH XVHIXO PRGHOV WR XQGHUVWDQG
7KHUH LV QR FXUUHQW FRQVHQVXV RQ WKH H[SHFWHG H[SUHVVLRC
WR H[SODLQ WKH H[SUHVVLRQDO SKHQRPHQD 7KH JHQH GRVDJH PI
QXPEHU DQG SUHGLFWV WZR IROG H[SUHVVLRQ UHODWLYH WR VLQ
GXSOLFDWH H[SUHVVLRQ LV XQGHU QHJDWLYH IHHGEDFN LQ WUDQ'
VIQHUJ\ PRGHO SURSRVHVY WKDW WDQGHP DUUDQJHPHQW UHVXOWV
WZR IROG H[SUHVVLRQ

,Q WKLV VWXG\ ZH XVH &5,635 &DV WR VHOHFWLYHO\ GHOHWH LQC
WZHHQ WDQGHP DQG VLQJOH FRS\ FRXQWHUSDUWY DQG SUR-SRVH
WL,HG WDQGHP GXSOLFDWHY LQ WKH ' PHODQRJDVWHU JHQRPH F



DQG GHVLIQHG UHDJHQWYV IRU JHQH GHOHWLRQ $V RI WKLV ZULWLQJ
FDWLRQV +RZHYHU RQFH WKLV LV DFFRPSOLVKHG [IXWXUH VWXGHQWYV
H[SUHVVLRQ SDWWHUQV DQG XVH WKLV LQIRUPDWLRQ WR EHWWHU GH)
SOD\

/IDJJHG (UHFWV RI +tHUELYRU\ 8QFKDQJHG E\ OXWXDOLVP ,PSDFW
Survivorship in the Treehopper Publilia concava.
'DQLHO .LUVFK

OXWXDOLVPV DUH UHFLSURFDOO\ EHQH:;FLDO LQWHUDFWLRQV EHWZHHC
LVW ZLWK YDULRXV DQW VSHFLHV WKDW SURWHFW WKH WUHHKRSSHU D
HQURG 6ROLGDJR DOWLVVLPD %HFDXVH WKLV PXWXDOLVP UHGXFHV V
WKH UHODWLRQVKLS FDXVHV WUHHKRSSHUV WR RYHUH[SORLW KRVW S¢
WKDW WUHHKRSSHUV DYRLG SUHYLRXV VLWHV Rl KHUELYRU\ DQG PXWX
WHVWHG ZKHWKHU WKH SUHVHQFH RI HLWKHU DQWYV RU WUHHKRSSHUV
SHUIRUPDQFH WKH VXEVHTXHQW \HDU :KLOH WUHHKRSSHUV DYRLGHG F
RU\ DV KRVWV WKH SUHVHQFH RI DQWV GLG QRW DPSOLI\ WKLV HuHFW
TXDOLW\ LV DPELJXRXV DQG QHLWKHU PXWXDOLVP QRU KHUELYRU\ Dul
WR KHUELYRU\ PD\ PHGLDWH WKH GHVWDELOL]LQJ HUHFWV Rl WKLV PXV
LQYHVWLIJDWH ZK\ KHUELYRU\ LPSDFWV RQO\ KRVW FKRLFH EXW QRW X
LQAXHQFH GLVSHUVDO

Genetic Basis of Reproductive Isolation in Drosophila Athabasca
+DOH\ /HVFLQVN\

6SHFLDWLRQ LV WKH SURFHVV E\ ZKLFK WKH (DUWKYV ELRGLYHUVLW\ L
DV D UHVXOW Rl OLPLWDWLRQV RQ JHQH ARZ DQG RU IUHH UHFRPELQD\
DELOLW\ WR SUHYHQW UHFRPELQDWLRQ LQYHUVLRQV DUH SRVVLEOH I
LQ V\VWHPV ZKHUH UHSURGXFWLYH LVRODWLRQ RFFXUV EHFDXVH GLVW
YRUHG ZLWKLQ WKH SRSXODWLRQ 7KH 'URVRSKLOD DWKDEDVFD VSHFL
FDXVHG E\ WKH SUH J\JRWLF LVRODWLRQ WUDLWY IHPDOH SUHIHUHQFH
LOWURJUHVVLRQ UDWHYV WR GHWHUPLQH FDQGLGDWH JHQHYVY DQG ZRUN
SURWRFRO WR GHWHUPLQH LI WKH FDQGLGDWH JHQHYV ZHUH FRQWDLQH
WLIJDWLRQ LQWR WKH UROH RI ; OLQNHG JHQHYVY QRQ$ DQG QON LQ WKF
HFW IDLOHG WR JHW AXRUHVFHQW LQ VLWX K\EULGL]DWLRQ WR ZRUN
DWKDEDVFD V\VWHP ZDUUDQWY FRQWLQXHG LQYHVWLIJDWLRQV WR GHW
DQG LV DQ LGHDO FDQGLGDWH VI\VWHP WR WHVW WKH LQYHUVLRQ UHFF

Individual Performance and Cultural Evolution in Savannah Sparrow Song
-RQDK /HY\

, HI DPLQHG WKH LOQWHUDFWLRQV EHWZHHQ FXOWXUDO HYROXWLRQ DQC
6DYDQQDK VSDUURZ 3DVVHUFXOXV VDQGZLFKHQVLY |, IRFXVHG RQ 3LC
O\ FRQVHUYHG LQWURGXFWRU\ QRWHV WR GHWHUPLQH WKH VSDWLEL

WKH SRWHQWLDO FRQVWUDLQWY RQ QRWH SHUIRUPDQFH DQG WKH L
FXOWXUDO VSHFL¢{¢FLW\ RI QRWH W\SHV WKDW UHTXLUH YRFDO YLUWXR
DEXQGDQFH ZDV VWURQJO\ DVVRFLDWHG ZLWK WKH JHRJUDSKLF GLVWL
DEXQGDQFH PD\ KDYH EHHQ DuHFWHG E\ VWRFKDVWLF GLVSHUVDO DQG
W\SH ; QRWHV ZHUH VXQJ ZLWK VKRUWHU QRWH SHULRGV WKDQ &OLFN
&OLFN QRWHYV ZDV DVVRFLDWHG ZLWK VKRUWHU LQWHUYDO GXUDWLRC
WURGXFWRU\ QRWHYVY 3HUIRUPDQFH DOVR YDULHG JHRJUDSKLFDOO\ )R
ZHUH QRW FRUUHODWHG RQ .HQW ,vODQG EXW ZHUH LQYHUVHO\ FRUUI
GRPLQDQFH RI &0OLFN QRWHV RQ .HQW ,vODQG PD\ OLPLW WKH HVWDEO
ELUGV PD\ XVH ; QRWHV WR LPSURYH SHUFHLYHG VRQJ SHUIRUPDQFH W
DOLIJQHG ZLWK WKLV LQWHUSUHWDWLRQ *UDQG 0DQDQ ELUGYV GLG QRYV
QXPEHU %HFDXVH LQWHUVWLWLDO QRWHY DUH LQAXHQFHG E\ JHRJUDS



6DYDQQDK VSDUURZYY OHDUQHG VRQJ SURYLGHV D XVHIXO OLQN E
SHUIRUPDQFH

ASAP1 reduces cancer chemotherapy susceptibility and promotes the Hippo pathway in ovarian cancer
&DOYLQ /XGZLJ

$Q $UI *$3 IDPLO\ SURWHLQ ZLWK NQRZQ IXQFWLRQV LQ WKH RUJDC
FRJHQH $6$3 LV XSUHJXODWHG LQ RI FOLQLFDO RYDULDQ FDQF]|
HG WKDW LQ FRQGLWLRQV RI KLJK FHOO FHOO FRQWDFW $6$3 UHG
WKH DFWLRQV RI PDQ\ RWKHU RQFRJHQHV ZKLFK W\SLFDOO\ LQFUI
UHDVRQV ZK\ RYDULDQ FDQFHU ZRXOG GHFUHDVH LWV SUROLIHUDYV
SUROLIHUDWLRQ WR UHGXFH VHQVLWLYLW\ WR FDQFHU GUXJV WKD
FDXVHG LQFUHDVHG RYDULDQ FDQFHU FHOO SUROLIHUDWLRQ RQO\
WKDW $6$3 DFWV WKURXJK WKH FHOO FRQWDFW JURZWK LQKLELW|
VWXGLHV WKDW $6$3 NQRFNGRZQ LQ RYDULDQ FDQFHU 2YFPU FHC
LIDWLRQ RI SUR SUROLIHUDWLRQ +LSSR WUDQVFULSWLRQDO UHJXC
RI XSVWUHDP QHJDWLYH <$3 UHJXODWRU +LSSR SDWKZD\ PHPEHU /
$6$3 DFWV WKURXJK WKH +LSSR SDWKZD\ WR LPSDUW LWV HuHFW
WKDW $6$3 NQRFNGRZQ LQ 2YFDU FHOOV FDXVHV JUHDWHU FHOO
UDSLG GLYLVLRQ FDQFHU GUXJ SDFOLWD[HO 7D[ROS VXJJHVWLQ.
FKHPRWKHUDSLHYV OLNHO\ WKURXJK LWV +LSSR PHGLDWHG SUROL!
FDQFHU WKHUDSHXWLF DSSURDFK ZKHUHE\ FDQFHU FHOOV DUH VX
FDQFHU GUXJ

(UHFWV Rl ORZLQJ JUHTXHQF\ RQ 1DWLYH *ROGHQURG 3ROOLC(
Across Space and Time
I1DWDOLD OLOOHU

‘H WHVW WKH HuHFWV RI PRZLQJ IUHTXHQF\ DQQXDOO\ RU ELHQQL
DQG DEXQGDQFH RI LQVHFW YLVLWRUV WR IRXU VSHFLHV RI QDWL)Y

XVLQJ D UDQGRPL]JHG EORFN GHVLIJQHG H[SHULPHQW :H (OPHC
GHQWLDO DUHD RI +RSSHU 5RDG DQG D ¢ HOG LQ D IRUHVWHG DUHLE
IRXQG WKDW PRZLQJ SORWYV LQ 2FWREHU LQFUHDVHG ERWK WKH Q
VHYHUDO JROGHQURG VSHFLHVY DQG WKDW WKHVH SDWFKHV JUHZ
LQFHSWLRQ WKLV VWXG\ ZLOO DQDO\]H GDWD IRU WZR FRQVHFXW|
RXU NQRZOHGJH RI WKH ORQJ ODVWLQJ HuHFWV RI KXPDQ PHGLDW
‘HIRXQG HYLGHQFH RI ERWK VPDOO VFDOH DQG ODUJH VFDOH VSD
JORZHU YLVLWRU DEXQGDQFH DQG GLYHUVLW\ ZDV VLIQL¢FDQWO\
WKH SUHVHQFH RI IHZHU LQVHFWY DW UHVLGHQWLDO VLWHV 1HYH
VLWH VXJIJHVWLQJ WKDW WKH SUHVHUYDWLRQ RI PXOWLSOH VLWH
YLVLWRUV WR 6 DOWLVVLPD DQG 6 UXJRVD LQ DQG DOVR V
LQGLFDWLQJ WHPSRUDO YDULDWLRQ &RPSDULVRQV RI WZR SDWEFK
LQ SROOLQDWRU FRPPXQLWLHYVY LQGLFDWLQJ ¢QH VFDOH KHWHUR/J
DOO\ PRZQ SORWV VKRZHG QR VLIQL¢(¢FDQW GLUHUHQFHV LQGLFDW
WR D FRPSDUDEOH H[WHQW

(VWURJHQ DQG +HDUW '"HYHORSPHQW LQ =HEUD¢\
OLUDP 6HPPDU

(VWURJHQ LV ERWK D QDWXUDOO\ RFFXUULQJ DQG VIQWKHWLFDOO
GUXJV FRVPHWLF SURGXFWV DQG HQYLURQPHQWDO ZDWHUY 0XOV
H[SRVXUH WR HVWURJHQ FDQ OHDG WR D KRVW Rl SUREOHPV UHOD
LVVXHV DPRQJ RWKHUV 8VLQJ WKH WUDQVJHQLF 7J [(5( *)3 OLQF
GULYH *)3 H[SUHVVLRQ HVWURJHQ UHFHSWRUV KDYH EHHQ GHWHF
5HFHSWRU H[SUHVVLRQ ZDV REVHUYHG LQ WKH KHDUW DW HQYLUR
DV ORZ DV QJ P/ 0 EXW WKHLU IXQFWLRQ UHPDLQV D P\VV



UHVHDUFK KDV DOVR VKRZQ WKDW RYHUH[SRVXUH WR KLJK GRVHV RI
SbuUwV RI WKH ERG\ RU LQ UHODWLRQ WR JHQH H[SUHVVLRQ 7KLV SURI
GHYHORSPHQW DV ZHOO DV D SRWHQWLDO LQWHUDFWLRQ EHWZHHQ HV

*LYHQ WKH SUHVHQFH RI HVWURJHQ UHFHSWRUV LQ WKH KHDUW ZH DQ
RWKHU SDWKZD\V NQRZQ WR EH LQYROYHG LQ KHDUW GHYHORSPHQW D
SDWKzZD\ LV RI SDUWLFXODU LQWHUHVW EHFDXVH RI LWV NQRZQ UROH
YLD WKH 9(*) SDWKzZzD\ (VWURJHQ DFWV DV DQ LQKLELWRU RI 9(*) ZKLO
ZD\ &DUUROO HW DO .DQ] HW DO ,Q RXU ZRUN GXDO H[SRVX!
DQG '$37 D 1RWFK LQKLELWRU VXJJHVWHG D SRWHQWLDO VI\QHUJLVWL
SHULFDUGLDO HuXVLRQ LQ WUHDWPHQW VDPSOHV VWHUHRVFRSH PLFU
VXOWV ZHUH GLVFXOW WR UHSURGXFH DQG RXU VLQJOH H[SRVXUH H[SF
QHFHVVDU\ WR LQVWLOO JUHDWHU FRQ¢GHQFH LQ WKHVH UHVXOWYV

,Q WKH KHDUW H[SRVXUH WR KLJK GRVHV RI HVWUDGLRO KDV OHG \
'LDPDQWH HW DO 7R RXU NQRZOHGJH WKH VSHFL¢F FDXVH RI WK
QRW SUHYLRXVO\ EHHQ H[SORUHG )ROORZLQJ H[SRVXUH WR HVWUDGLF
GHYHORSPHQW FRQIRFDO PLFURVFRS\ UHYHDOHG WKDW LQ VRPH FDVH
HVWUDGLRO OHG WR HQODUJHPHQW RI WKH YDOYHV DV ZHOO DV D IDLC
VXJIJHVW D UROH IRU HVWURJHQ LQ WKH GHYHORSPHQW RI WKH KHDUW

,QAXHQFH Rl IHPDOH FXWLFXODU K\GURFDUERQ &+& SUR{;OH RQ PDO]
FULFNHW VSHFLHV *U\OOXV ¢UPXV DQG *U\OOXV SHQQV\C
'DQLHOOH 6LP

3UH ]\ JRWLF EDUULHUYVY SUHYHQW PHPEHUV RI GLUHUHQW VSHFLHV IURF
DO LVRODWLRQ DQ HDUO\ SUH J\JRWLF EDUULHU LV LPSRUWDQW LQ Ol
VSHFLHV ,Q WKLV WKHVLY |, VWXGLHG WKH EHKDYLRUDO LVRODWLRQ E
DQG *U\OOXV SHQQV\OYDQLFXV *LYHQ WKDW PDOH PDWH FKRLFH DFWYV
, VRXJKW WR H[DPLQH WKH LQAXHQFH RI IHPDOH FXWLFXODU K\GURFDU
GHWHUPLQHG WKDW ZKLOH PDOHV RI ERWK VSHFLHV H[KLELW WKH VDP|
&+& SUR{OHV * (UPXV OLNH ) * SHQQVVOYDQLFXV OLNH 3 LQWHUP
cUPXV PDOHV FRXUWHG IHPDOHV LQGHSHQGHQW RI VSHFLHV W\SH PRU]I
LQGLFDWLQJ WKDW WKHVH PDOHY ZHUH OHVY VHOHFWLYH WRZDUGV SR
cUPXV PDOHV FRXUWHG WKH ) ,QW DQG 0/ SUR¢{OHV W\SHV RRUH TXLFI
FXV PDOHV FRXUWHG WKH 3 SUR¢{OH PRUH TXLFNO\ WKDQ WKH ) ,QW D
PDWH FKRLFH LV SDUWLDOO\ PHGLDWHG E\ IHPDOH &+& SUR¢{OH

Expression of GATA in Helobdella robusta Embryonic Stem Cell Patterning
Justin Sim

7KH JHQH SURGXFWV WKDW VSHFLI\ VWHP FHOO LGHQWLW\ LQ WKH OHH
SUHYLRXVO\ IRXQG WKDW WKH *$7$ JHQH FRGHG IRU D WUDQVFULSWLRC
WKLV JHQHYV UROH LQ WKH SURFHVV Rl VWHP FHOO JHQHVLV DQG IDWF
DFLG VHTXHQFH DOLJQPHQW DQG DQDO\VLV LW ZDV GHWHUPLQHG WKD
JLQF ¢QJHU UHJLRQ IRXQG LQ PDQ\ RWKHU *$7$ WUDQVFULSWLRQ IDFWHR
TXHQFH FRPSDULVRQV VXJJHVW WKDW WKH OHHFK *$7$ VHTXHQFH EHLQ
WKDQ WKH *$7$ FODVV 7R LQYHVWLJDWH LWV SXWDWLYH IXQFWLRQ
WUDQVFULSW H[SUHVVLRQ ZDV REVHUYHG WKURXJK LQ VLWX K\EULGL]EC
HG WR WKH PHVRGHUPDO OLQHDJH 7KLV LV FRQVLVWHQW ZLWK WKH *$
GHYHORSPHQW LQ RWKHU DQQHOLG VSHFLHV VXFK DV &DSLWHOOD VS
WRUV DUH DVVRFLDWHG ZLWK HFWRGHUPDO GHYHORSPHQW *LYHQ WKF
FKDUDFWHUL]HG LQ +HOREGHOOD UREXVWD LV D KRPRORJXH RI *$7$

'"HYHORSLQJ D AXRUHVFHQFH EDVHG DVVD\ WR TXDQWLI\ LQ Y
assembly and investigate its modulators
7LPP\ 6 XK



ORWLOLW\ RQ WKH FHOOXODU OHYHO LV FULWLFDO IRU PDLQWDLQL
IRXQGDWLRQ IRU EHLQJ DEOH WR UHVSRQG DQG LOQOWHUDFW-ZLWK 1
XODU PHFKDQLVPV WKDW DQ RUJDQLVP XVHV WR PDQLSXODWH LWV
G\QDPLFDOO\ UHIJXODWHG 2QH RI WKH SULPDU\ IDPLO\ RI SURWHL(
P\RVLQV PRWRU SURWHLQV WKDW PXVW KRPR ROLJRPHUL]H LQWR
WKLY UHYHUVLEOH SURFHVV RI (ODPHQW DVVHPEO\ DQG GLVDVVHEF
,, P\RVLQV WKHUH LV D FRPSOH[ QHWZRUN RI UHJXODWRU\ PHFKDC
FODVV ,, P\RVLQ ¢ODPHQW DVVHPEO\

,Q RUGHU WR HVFLHQWO\ DQG DFFXUDWHO\ WUDFN WKH SURFHVV R
P\RVLQ ,, ZLWK WKH AXRURSKRUH $OH[D )OXRU DQG GHYHORSHG
SURYLGHV D UDSLG UHDG RXW RI ¢ODPHQW DVVHPEO\ DQG GELVDVV
SLQJ AXRUHVFHQW VLJQDO LQGLFDWHY WKH KRPR ROLJRPHUL]DWL
TXLUHG LPDJHV RI LQ YLWUR UHDFWLRQ PL[WXUHV RI P\RVLQ DQG

SURFHVVLQJ WR ORFDWH FOXVWHUV RI AXRUHVFHQFH DQG TXDQWL
GRLQJ VR ZH FRQ¢UPHG WKH VHQVLWLYLW\ DQG DFFXUDF\ RI P\RYV
DQG FROOHFWHG SUHOLPLQDU\ GDWD VXJJHVWLQJ WKDW WKH $UI °
LV D SRVLWLYH UHJXODWRU RI ¢ODPHQW DVVHPEO\

Linking Modes of Sexual Selection in House Finches (Haemorhous mexicanus)
5HEHFFD 6PLWK

$XGLWRU\ DQG YLVXDO VLIQDOV XVH WZR GLVWLQFW PRGDOLWLHYV
PXQLFDWLRQ PDWH FKRLFH DQG WHUULWRU\ :KHQ JLYHQ E\ D VL(
IRUFH RU FRQWUDGLFW WKH RWKHU %RWK VRQJ DQG FRORUDWLRC
PH[LFDQXV ,Q WKLV VWXG\ , LQYHVWLJIJDWH LI ¢ WQHVV VLIQDOHG
VRQJ O\ UHVXOWYV VXJJHVW WKDW WKH WZR VLJQDOV DUH ODUJHO
S\ DQG WUDQVLWLRQ W\SH ERWK GHFUHDVHG ZLWK WKH SURSRUWL

Characterization of the Parasubthalamic Nucleus as an Appetite Suppression Center
-DFRE 6SHUEHU

JHHGLQJ EHKDYLRU LV FRQWUROOHG E\ DQ DUUD\ RI RUH[LJHQLF L
SUHVVLQJ QHXUDO FLUFXLWV ZLWKLQ WKH EUDLQ 5HFHQW ZRUN |
3671 D UHODWLYHO\ XQH[SORUHG SRSXODWLRQ RI QHXURQV LQ V
EUDLQ UHJLRQ 1HXUDO DFWLYLW\ RI WKH 3671 KDV EHHQ FRUUHOL
FLDWHG ZLWK UHGXFHG IRRG LQWDNH LQ PLFH KRZHYHU WKH URC
WLYHO\ XQFKDUDFWHUL]HG 7KLV VWXG\ WHVWHG WKH K\SRWKHYV
KRUPRQH &5+ LQFUHDVH QHXUDO DFWLYLW\ IROORZLQJ D PHDO C
VWLPXODWLRQ RI WKHVH QHXURQV LV VXVFLHQW WR UHGXFH IRRG
IRXQG WKDW RSWRIJHQHWLF DQG FKHPRIJHQHWLF VWLPXODWLRQ RI
FRQVXPSWLRQ )RV ZDV XSUHJXODWHG LQ WKH 3671 IROORZLQJ UH
RI UHIHHGLQJ LQGXFHG )RV DQG &5+ 7KXV WKH 3671 LV DFWLYDW!
LQYROYHG LQ DSSHWLWH UHJXODWLRQ GR QRW H[SUHVV &5+

Developing a Lipopolysaccharide and Ovalbumin Murine Model of Allergic Asthma for Gene
Expression Studies of CD4+ Lung Resident Memory Cells
1LFROH 7DQQD

$OOHUJLF DVWKPD LV D FKURQLF GLVHDVH FDXVLQJ LQADPPDWLRQ
DQWLJHQ DQG DuHFWV PLOOLRQV RI SDWLHQWYV ZRUOGZLGH 3ULR
WLVVXH UHVLGHQW PHPRU\ & 7 O\PSKRF\WHV D VXEVHW RI PHPR
RYHU WKH ORQJ WHUP 7KRXJK PXULQH PRGHOV RI DOOHUJLF DVWHk
FHVV UHTXLUHV PDQ\ VHQVLWL]DWLRQ GRVHVY RYHU D UHODWLYHO\)
PRGHO XVLQJ RYDOEXPLQ DQG OLSRSRO\VDFFKDULGH WRJHWKHU J
7 O\PSKRF\WHV WKDW DFWV LQ DQ DQWLJHQ VSHFL,F PDQQHU LQG
7KHVH &' WLVVXH UHVLGHQW PHPRU\ FHOOV UHFUXLW ERWK LQQD



DQ HPSKDVLV RQ HRVLQRSKLOV WKH SUHYDOHQFH RI ZKLFK LV D KDOO
VWXGLHY DLPHG DW EHWWHU XQGHUVWDQGLQJ WKH NH\ F\AWRNLQHV DQ
WR UDSLGO\ UHFUXLW LPPXQH FHOOV WR WKH DLUZD\V ZHUH LQFRQFO X
PRGHO ZLOO DOORZ IRU IXWXUH PRUH WKRURXJK JHQH H[SUHVVLRQ VYV
WLVVXH UHVLGHQW PHPRU\ FHOOV PD\ EH GULYLQJ DOOHUJLF DVWKPD

The Bang Sensitive Locus jus: Cold Sensitivity, Abnormal Neural Activity, and Genetic
Interactions in Drosophila melanogaster
+DQQDK :HLQVWHLQ

BHL]XUHV W\SLFDOO\ GH¢{QHG DV WKH LQYROXQWDU\ PRYHPHQW RI SDU
H[FHVVLYH QHXUDO DFWLYLW\ 'URVRSKLOD PHODQRJDVWHU-DUH D PRG
OHSV\ EHFDXVH WKHUH DUH PDQ\ PXWDQWV WKDW H[KLELW D VHL]XUH
WKH EDQJ VHQVLWLYH PXWDQW MXOLXV VHL]XUH MXV ZDV GHWHUPLC
IXQFWLRQ LV UHTXLUHG LQ FKROLQHUJLF DQG *$%$HUJLF QHXURQV GX!I
LW IXQFWLRQV LV XQFOHDU :H EHJDQ RXU LQYHVWLJDWLRQ E\ GHWHUP
DQG LQYHVWLIJDWLRQ RI WKH WKUHH MXV DOOHOHV 51$L RI MXV LQ WK
LQ FHOO ERGLHV LQ WKH WKRUDFLF JDQJOLD DQG ZH FKDUDFWHUL]HG

7 8$6 P&KHUU\ DQG 7 8$6 P&KHUU\ 7R KHOS H[SDQG RXU DQDO\VLV Z
LQ LVRIRUP ' +5 D WUDQVFULSWLRQ IDFWRU WKDW PRGL¢HV QHXU
D KXPDQ JHQH LPSOLFDWHG LQ HSLOHSV\ DQG PD\ SOD\ D UROH LQ HSL
OLQHUJLF RU SDQ QHXURQDO QHXURQV GRHV QRW FDXVH EDQJ VHQVLW
OHWKDO )LQDOO\ ZH VKRZ MXV DQG +5 VHHP WR JHQHWLFDOO\ LQWH
LQ MXV PXWDQWV VXSSUHVVHV EDQJ VHQVLWLYLW\ DQG FROG VHQVLWL
PXWDQWY HQKDQFHV EDQJ VHQVLWLYLW\ 7DNHQ WRJHWKHU WKHVH UH
VHL]XUH OLNH SKHQRW\SH LQ 'URVRSKLOD



Chemistry

Characterizing the Function of Phosphodiesterase SCO6672 in the Biosynthesis of Secondary Metabolites
in Streptomyces coelicolor A3(2)
-RKQ $KQ

7KH 6 WUHSWRP\FHV DUH D JHQXV RI VRLO GZHOOLQJ *UDP SRVLYV
ELRDFWLYH VHFRQGDU\ PHWDEROLWHY 6WUHSWRP\FHV FRHO-LFRC
F\OSURGLJLRVLQ 5(¢(' SRO\NHWLGH DFWLQRUKRGLQ $&7 F\FOLF
F\FORSHQWDQH PHWK\OHQRP\FLQ DQG SRO\NHWLGH FRHOLP\FLQ

DFWLYDWLRQ RI FDUULHU SURWHLQ GRPDLQV ZLWKLQ QRQ ULERV
3.6 HQ]J\PHV WKURXJK WKH DGGLWLRQ RI' D 1 SKRVSKRSDQWHWKH|
337DVHV FDWDO\]H WKH DGGLWLRQ RI 3SDQW JURXSV FRQYHUWLC
WHLQV 3KRVSKRGLHVWHUDVHV FDWDO\]H WKH RSSRVLQJ UHDFWLR
D SKRVSKRGLHVWHUDVH 6XEVWUDWH VSHFL¢{FLW\ VWXGLHV RI 6&2
3SDQW JURXSV IURP KROR &3V LQ 7\SH , 3.6 1536 )$6 DQG ROLJR!
SURGXFLQJ VLGHURSKRUHY DQG JUH\ VSRUH SLIJPHQW KDYH QRW \t
SURGXFWLRQ KDV DOVR EHHQ H[SORUHG ZLWK 5(' DQG $&7 VSHFWUI
DVVD\V 7ZR K\SRWKHVHV KDYH EHHQ SURSRVHG IRU WKH UHJXODYV
UHJXODWRU RI VHFRQGDU\ PHWDEROLWH SURGXFWLRQ RU UDWKHU
GDPDJHG LQWHUPHGLDWHY VWDOOLQJ 1536 RU 3.6 ELRV\QWKHVLYV

7KH VXEVWUDWH VSHFL{FLW\ RI 6&2 ZDV H[SORUHG KHUH DJDLQ"
DUH LQYROYHG ZLWK JUH\ VSRUH SLJPHQW DQG VLGHURSKRUH FFR
SURWHLQV ZHUH H[SHULPHQWDOO\ VKRZQ WR EH K\GURO\]JHG WR W
PDVV VSHFWURPHWU\ 7KH SK\VLRORJLFDO UROH RI WKH SKRVSKR(
DOQWLELRWLF DVVD\V $OWKRXJK PXWDQW 06&2 6 FRHOLFRORU D
PXWDQW 06&2 VWUDLQ GHPRQVWUDWHG LQFUHDVHG 5(" SURGXF
WRU K\SRWKHVLVY +RZHYHU WDNHQ ZLWK SUHYLRXV UHVXOWYV VXJ
VWUDLQV LW LV SRVVLEOH WKDW 6&2 PD\ DFW DV ERWK D QHJD

Synthesis of Novel 1,4-diaryl-1,2,3-triazoles as Histidine Kinase Inhibitors for Antibiotic Drug Discovery
'DQLHO %UDQGHYV

22LQJ WR WKH UDSLG ULVH RI DQWLELRWLF UHVLVWDQFH LQ EDFW
HVVDU\ +LVWLGLQH NLQDVHV +.V UHSUHVHQW DQ LGHDO WD-UJHW
PHQWYV RI EDFWHULDO WZR FRPSRQHQW V\VWHPV 7&6 ZKLFK SURF
SRWHQWLDOO\ OHDGLQJ WR YLUXOHQFH %DFWHULD UHO\ RQ WKHYV
WLRQ PD\ OHDG WR DQWLELRWLF DFWLYLW\ +.V DUH XELTXLWRXV L
WLIV VXFK DV WKH $73 ELQGLQJ GRPDLQ :H K\SRWKHVL]H WKDW LC(
PLIKW OHDG WR WKH GHYHORSPHQW RI D EURDG VSHFWUXP DQWL]
DIROH LQKLELWRUV 7R DVVHVV WKHVH LQKLELWRUV , HIDPLQHG E
FUHVFHQWXV , SHUIRUPHG 7TKHUPR)OXRU DVVD\V WR DVVHVV ELQG
HU WKDQ f& IRU VL[ LQKLELWRUV 6\VWHPDWLF VXEVWLWXWLRQ R
FRPSRQHQW FRQ{UPHG WKH LPSRUWDQFH RI HOHFWURQ ZLWKGUL
DVVHVVPHQW RI VWUXFWXUH DFWLYLW\ UHODWLRQVKLSYV EHWZHH(
WKHVL]HG LQKLELWRUV YLD 7KHUPR)OXRU DVVD\V FRQ,{UPHG WKH
SUHVRUFLQRO ULQJ" FRPSRQHQW 8OWLPDWHO\ WKHVH UHVXOWYV

LOQKLELWRU PRWLI KDV SRWHQWLDO IRU ELQGLQJ WR EDFWHULDO

OHDGV WR HQKDQFHG ELRORJLFDO DFWLYLW\

Investigating the Phosphopantetheinylation of the RedO and RedQ Carrier Proteins of
Streptomyces coelicolor A3(2)
Esther Kim

7KH 6WUHSWRP\FHVY JHQXV LV FRPSULVHG RI *UDP SRVLWLYH VRLO
PDQ\ RI ZKLFK GHPRQVWUDWH DQWLPLFURELDO DQWLFDQFHU- DQV



WKHVLV RI PDQ\ RI WKHVH VHFRQGDU\ PHWDEROLWHY LQYROYHV SRO\
SHSWLGH VI QWKHWDVHV 1536 DQG KLQJHV RQ WKH SRVW WUDQVODW
JURXS RQWR WKHLU FDUULHU SURWHLQ GRPDLQV 3KRVSKRSDQWHWKHL
Hv 337DVHV DQG WKH PRGHO VWUHSWRP\FHWH 6WUHSWRP\FHV FRHOL
5HG8 :KLOH WKH ¢UVW WZR KDYH EHHQ VWXGLHG H[WHQVLYHO\ DQG F
FDUULHU SURWHLQ VSHFL¢{FLW\ WKH VXEVWUDWH VSHFL¢{FLWA RI 5HGS8
WLRQ DLPHG WR LVRODWH DQG SXULI\ WKLV 337DVH IRU LQ YEWUR DVYV
SOR\HG KHWHURORJRXV JHQH H[SUHVVLRQ LQ 9LEULR QDWULHJHQV DV
JHQH H[SUHVVLRQ LQ (VFKHULFKLD FROL :KLOH FRGRQ RSWLPL]DWLRQ
UHVXOWLQJ SURWHLQ ZDV ODUJHO\ LQVROXEOH 1RQHWKHOHVV SUHOL
WKH 5HG4 DQG 5HG2 FDUULHU SURWHLQV E\ FUXGH O\WDWHV RI ERWK \
ZKLFK FRQWDLQHG QDWLYH 337DVHV LQ DGGLWLRQ WR 5HG8 'LVHQWD
VROXEOH 5HG8 ZLOO EH QHFHVVDU\ IRU IXUWKHU VWXGLHV ZLWK WKH .
WKH 5HG8 337DVH IRU FDUULHU SURWHLQV HQFRGHG E\ WKH 6 FRHOLFI

,QYHVWLIJDWLRQ Rl SURPRWHU VSHFL¢{FLW\ Rl WKH 6&2 VLIPD ID
(OL]DYHWD /DYURYD

7TKH 6&2 (&) VLIPD IDFWRU RI 6WUHSWRP\FHV FRHOLFRORU-KDV SUH"®
ELRWLF ELRV\QWKHVLV LQ WKLV EDFWHULXP 3DUWLFXODUO\ LQ NQRF
IDFWRU 6&2 ZKHUH 6&2 DFWLYLW\ LV SUHVXPHG WR EH XQUHJXOD
SURGXFWLRQ DSSHDU WR EH UHGXFHG ,Q WKLV VWXG\ ZH VRXJKW WHF
vLIJPD IDFWRU DV D PHDQV WR GLVFRYHU WKH JHQHV XQGHU LWV WUD

SURDFKHV WR DWWHPSW WR GH¢{QH WKH 6&2 UHJXORQ )LUVW ZH V
H[SHULPHQWYV WKH SURPRWHU VHTXHQFH WR ZKLFK 6&2 ELQGYV DQG
FRPSDUHG F\WRSODVPLF SURWHLQV SURGXFHG E\ WKH 6&2 - DSU DQ

GXFHG E\ WKH 0 ZLOG W\SH VWUDLQ LQ RUGHU WR ¢QG DQG LGHQWLI
VXIIHVW 6&2 FROQOWUROOHG JHQHYV

6&2 GRHVY QRW DSSHDU WR ELQG DQG GLUHFW WUDQVFULSW-LRQ IURP
O\ DVVLJQ D IXQFWLRQDO SURPRWHU VHTXHQFH ZLWKLQ WKH XSVWUHLC
PRUH DEXQGDQW LQ WKH 6&2 DSU PXWDQW IUXFWRVH ELSKRVSKDW
HG LQ SULPDU\ PHWDEROLVP DQG LQ PHGLDWLRQ RI R[LGDWLYH VWUHV
RI WKH VSDWLR WHPSRUDO WUDQVFULSWLRQ SDWWHUQ IURP WKH 6&2

UHJXORQ RI 6&2 VLQFH LW PD\ EH LQYROYHG LQ PHGLDWLQJ VWUHV'

6\QWKHVLY DQG &KDUDFWHUL]DWLRQ RI $PSKLSKLOLF 'LEORFN &RSRO\F

&URVVOLQNHG SRO\PHULF PLFHOOHV SURPLVH LPSURYHG GHOLYHU\ RI
¢YH QRYHO DPSKLSKLOLF FRSRO\PHUV XVLQJ 5$)7 SRO\PHUL]DWLRQ %
PRQRPHUV ZHUH SRO\PHUL]JHG WR IRUP WKH K\GURSKRELF EORFN DQG
DV WKH K\GURSKLOLF EORFN 7KH SRO\PHUV VHOI DVVHPEOH LQ ZDWHU
DW 0 &0&V 7KH PLFHOOH FRUHV ZHUH UHYHUVLEO\ FURVVOLQNHG Z
RI S+ VHQVLWLYH LPLQH ERQGV IRU GXDO VHQVLWLYLW\ $FFRUGLQJ W
XSRQ GLOXWLRQ

Stereochemical Outcomes of Zinc-Mediated Deuteration of lodotetralins
-RQDWKDQ ;LDQJORQJ OHQJ
7KH VHOHFWLYH LQFRUSRUDWLRQ RI GHXWHULXP LQWR DQ RUJDQLF PR
VWXGLHV WR GUXJ GHVLJQ =LQF PHGLDWHG GHXWHUDWLRQ SUHYLRXV
D SURPLVLQJ VIQWKHWLF PHWKRG IRU WKH LQVWDOODWLRQ RI GHXWH
WKLY ZRUN DQ DWWHPSW ZDV PDGH WR LQYHVWLJDWH RXU SUHYLRXV (
9DU\LQJ H[SHULPHQWDO SDUDPHWHUV VXFK DV WHPSHUDWXUH UHDF
VWUXFWXUH DOORZHG XV WR H[SORUH KRZ RXU RSWLPL]J]HG UHDFWLRC
UHVXOW LQ HOLPLQDWLRQ DQG K\GUR[\ODWLRQ 2XU SUHOLPLQDU\ UHV
WR LOQOWURGXFH WKH SRVVLELOLW\ RI K\GUR[\ODWLRQ ,Q WKH VHFRQG



WKH VWHUHRFKHPLFDO RXWFRPH RI WKH GHXWHUDWLRQ UHDFWLR
ZHOO GH{QHG WUDQV UHODWLRQVKLS EHWZHHQ PHWK\O DQG LRGI
VXEVWUDWH zZzDV VIQWKHVL]HG DQG WKHQ VXEVHTXHQWO\ EURXJKW
IXOO\ DGGUHVVHG WKH VWUXFWXUDO GH¢{¢FLHQF\ REVHUYHG LQ *R\
FRPSHWLQJ HOLPLQDWLRQ UHDFWLRQ 7KH SUHVHQFH RI DLU R[\JH
DWLRQ IRU WKLV F\FORKH[\O EDVHG V\VWHP EXW RQO\ DW D YHU\ (
VXFFHVVIXOO\ GHFLSKHUHG E\ + DQG & 105 VSHFWUDO DQDO\VL
WKLV WHWUDOLQ VXEVWUDWH zZDV KLIJIKO\ VWHUHRVHOHFWLYH a
RFFXUV DV D VXUIDFH ERXQG SURFHVV

Comparing clinical and synthetic mutations in antibiotic resistance genes
&\QWKLD 2NR\H

5HVLVWDQFH KDV EHHQ REVHUYHG IRU DOPRVW HYHU\ NLQG RI DQ
EHHQ ODEHOHG DV D JOREDO WKUHDW WR KHDOWK ,Q RUGHU WR
LPSRUWDQW WR XQGHUVWDQG WKH IDFWRUV WKDW GULYH FOLQLF
PXWDWLRQV LQ 7(0 ODFWDPDVH WKDW XQGHUOLH EURDG VSHFWU
XUDOO\ LQ PDQ\ VWUDLQV IRXQG FOLQLFDOO\ ZKHUHDV 0O 6 LV D
RXU ODE EXW KDV QRW EHHQ GRFXPHQWHG FOLQLFDOO\ 0O 7 LV N

ODFWDPDVH EXW GRHV QRW KDYH D ODUJH HuHFW RQ DFWLYLW\
RI' 0 6 DORQH DQG LQ FRPELQDWLRQ ZLWK RWKHU FOLQLFDO-O\ Ut
WURVFRS\ FLUFXODU GLFKURLVP DQG LQWULQVLF AXRUHVFHQFH
PRG\QDPLF VWDELOLW\ ZDV VLIJQL¢(¢FDQWO\ GLUHUHQW EHWZHHQ W
EDFNJURXQG PXWDWLRQV $GGLWLRQDOO\ WKURXJK TXDQWLWDWL
EHDULQJ WKH FOLQLFDO RU VIQWKHWLF ODFWDPDVH YDULDQWYV 2
FHIRWD[LPH 7KH O 6 DPLQR DFLG PXWDWLRQ UHTXLUHV WKH RFF.
WKH '1$ FRGRQ +RZHYHU '1$ VHTXHQFH DOLJQPHQWYV RI 7(0 YD
WKHUH LV D YHU\ ORZ SUREDELOLW\ RI DFKLHYLQJ FRQVHFXW-LYH
YLGHV D VLIQL¢,FDQW H[SODQDWLRQ DV WR ZK\ WKH 0 6 PXWDWLI
DELOLW\ RI WKLV PXWDWLRQ WR FRQIHU D VLPLODU LQFUHDVH LQ

Combatting Antibiotic Resistance: A Search for Inhibitors of the Bacterial SOS System
-RKQ 5REHUWYV

7KH DFTXLVLWLRQ RI DOQOWLELRWLF UHVLVWDQFH LQ EDFWHULD LV
KHDOWK FRQFHUQ ZRUOGZLGH 6SXUUHG RQ E\ WKH FRQVLGHUDEC(
HYROYHG WR VXUYLYH WKH GUXJV RULJLQDOO\ GHVLIJQHG WR HUD
RI DOQWLELRWLF UHVLVWDQFH LV WKH EDFWHULDO 626 V\VWHP ZKL
RI WKH EDFWHULDO 626 V\VWHP LV GXH WR DXWRFOHDYDJH RI WK
2QFH WXUQHG RQ WKH 626 VIVWHP OHDGYV WR HQKDQFHG PXWDJHC
E\ ZKLFK EDFWHULD FDQ DFTXLUH DQWLELRWLF UHVLVWDQFH %H
FRQVHUYHG DPRQJ EDFWHULD DQG JLYHQ WKH UROH RI 5HF$ PHG
V\VWHP WKH /RYHWW /DE KDV EHHQ ZRUNLQJ WR LGHQWLI\ ELRDFW
LQ WZR GLVWDQWO\ UHODWHG VSHFLHV RI EDFWHULD ( FROL DQG
/IDE KDYH VFUHHQHG PRUH WKDQ FRPSRXQGV IURP WKH OD\EUL
5HF$ PHGLDWHG /H[$ FOHDYDJH LQ YLWUR XVLQJ SXUL¢{HG /H[$ DQ
LQKLELW ( FROL /H[$ FOHDYDJH LQ YLWUR KDYH WKHQ EHHQ H[DPL
VXEWLOLY FHOOV 7KURXJK FRPELQHG HuRUWY IURP D QXPEHU RI |
WLFXODU UHVHDUFK SHULRG URXJKO\ OD\EULGJH /LEUDU\ FRP¢
RI 5HF$ PHGLDWHG /H[$ VHOI FOHDYDJH KDYH EHHQ LGHQWL¢{HG DQC

The Role of Functional Group Identity on the Formation of Atmospheric Organic Aerosol
.DWLH 6SHQFH

$WPRVSKHULF DHURVRO SDUWLFOHV FRQGHQVHG SKDVH GURSOH\
KHDOWK FOLPDWH DQG YLVLELOLW\ &XUUHQW PRGHOV KRZHYHU



PDJQLWXGH 7KH KLJKHVW XQFHUWDLQW\ LV DVVRFLDWHG ZLWK RUJDQL
:KLOH SULPDU\ RUJDQLF DHURVRO LV HPLWWHG WR WKH DWPRVSKHUH |
YRODWLOH RUJDQLF FRPSRXQG 92& XQGHUJRHV R[LGDWLRQ UHDFWLR(
DHURVRO 0DQ\ RI WKH 92&V SUHVHQW LQ WKH DWPRVSKHUH DUH H[WUL
WR XQGHUVWDQG PRUH DERXW WKH UHDFWLRQV RI WKHVH FRPSOH[ FF
VWDQG KRZ VLPSOH FRPSRXQGYV UHDFW 7KLV WKHVLVY LQYHVWLJDWHYV
PROQRIXQFWLRQDO & PROHFXOHV WR SUREH KRZ IXQFWLRQDO JURXS L
UHDFWLRQV RI WKLV W\SH DUH JHQHUDOO\ FRQGXFWHG LQ DWPRVSKHL
ZH XVHG D P 7HARQ HQYLURQPHQWDO FKDPEHU %HFDXVH WKLV FKDP
RSWLPL]JH LW 2XU SURFHVV IRU GRLQJ VR LV RXWOLQHG DQG-LQFOXGH
WLRQV RSWLPL]LQJ JHQHUDWLRQ RI UDGLFDO SUHFXUVRU DQG VHHG

DQDO\VLY 8OWLPDWHO\ RXU SUHOLPLQDU\ UHVXOWY VXJJHVW WKDW Z
XOWLPDWHO\ SDUWLWLRQ LQWR DHURVRO & NHWRQHYVY IROORZ D IUD.
SKDVH SURGXFWYV

ODQLSXODWLQJ WKH HQHUJ\ ODQGVFDSHYV RI ODFWDPDVHV 7
OLUDQGD 9LOODQXHYD

SURWHLQVY VSRQWDQHRXVO\ IROG LQWR WKHLU PRVW WKHUPRG\QDPLF|
SbuwLDOO\ IROGHG VWDWHY DOVR H[LVW DW HTXLOLEULXP $ SURWHLC
GHVFULEHY DOO WKH DFFHVVLEOH FRQIRUPDWLRQV DQG WKHLU UHOD!
ODQGVFDSH LV HQFRGHG E\ LWV VHTXHQFH ZH VXUYH\HG WKH HuHFWYV
LQYROYHG LQ DQWLELRWLF UHVLVWDQFH 7(0 DQG &7; 0 7KH KRPRO
RI WZR VWUXFWXUDO GRPDLQV . DQG +RZHYHU WKH\ GLUHUYU LQ VWD
OLEULXP &7; 0 H[KLELWV D WZR VWDWH GHQDWXUDWLRQ FXUYH ZKHL
‘H K\SRWKHVL]HG WKDW D GLVXO¢GH ERQG LQ WKH . GRPDLQ ZDV D PD
7R WHVW WKLV K\SRWKHVLYVY ZH UHPRYHG WKH GLVXO¢{GH EULGJH IURP
ORFDWLRQ LQ &7, 0 DQG WKHQ GHWHUPLQHG WKH YDULDQWVY VWDELC
DQG FLUFXODU GLFKURLVP &' $V SUHGLFWHG UHPRYLQJ WKH GLVXO¢
LW\ DQG WKXV SRSXODWLRQ DQG DGGLQJ D GLVXO¢(¢GH EULGJH WR &7;
KRZHYHU WKH 7(0 DQG &7; 0 LOWHUPHGLDWHY DSSHDU VWUXFWXUD
RI WKH QDWLYH VWDWH{V VHFRQGDU\ VWUXFWXUH ZKHUHDV WKH &
RI WKH QDWLYH VWDWH EXW RI LWV WHUWLDU\ VWUXFWXUH 2XU GD
LQ ZKLFK WKH . GRPDLQ LV PRVWO\ IROGHG DQG WKH GRPDLQ LV XQ
&7; 0 LQWHUPHGLDWH LV RQH LQ ZKLFK WKH VHFRQGDU\ VWUXFWXUH
WLRQV SDUWLFXODUO\ LQ WKH GRPDLQ DUH QRW ZHOO IRUPHG

Singlet Oxygen Photolysis of Tannic Acid as a Proxy for Atmospheric Humic-Like Substances
$O0OLVRQ :RQJ
$WPRVSKHULF DHURVRO KDV QXPHURXV LPSDFWV RQ YLVLELOLW\ KHDC(
WLRQ UHDFWLYLW\ VL]H DQG OLIHWLPH :KLOH KXPLF OLNH VXEVWDQF
+8/,6 LV D FRPSOH[ PLIWXUH RI RUIJDQLF FRPSRXQGV WKDW LV FKDOOH
7$ ZKLFK LV D FRPSRQHQW RI +8/,6 ZDV XVHG D SUR[\ IRU +8/,6 WR V
GXH WR H[SRVXUH WR VLQJOHW R[\JHQ 2 D SRWHQWLDOO\ LPSRUWI
WKH 7$ XVHG LQ WKHVH H[SHULPHQWY UHVXOWHG LQ WKH LGHQWL¢FD\
QXPEHU RI JDOOLF DFLG *$ XQLWV SRO\PHUL]JHG DURXQG RQH RI IRXL
PRO\EGDWH OR2 DQG K\GURJHQ SHUR[LGH + 2 EXW LW ZDV GHWHU
LWV XVH ZDV GLVFRQWLQXHG 7KH SKRWRVHQVLWL]HU 5RVH %HQJDO 5!
RI GD\WLPH HQYLURQPHQWDO H[SRVXUH WR 2 &RQWURO SKRWRO\VL\
SKRWRFKHPLFDO SURFHVVHVY UHVXOWHG LQ PLQLPDO FKDQJHV WR 7% S
,5 VSHFWUXP $OWKRXJK 2 LV D NQRZQ R[LGDQW H[SRVXUH WR 2 GH
FKDUDFWHUL]DWLRQ Rl GHJUDGDWLRQ SURGXFWYV DQG WKH GHYHORSPF



Computer Science

Sharing Silicon: Improving FPGA Accessibility
ODWKHXV &UX] &RUUHLD &DUYDOKR 6RX]D

'LWK WKH HQG RI ORRUHYV /DZ UHFRQ¢(¢JXUDEOH FRPSXWDWLRQ ID
LFRQ2WKH QHHG WR WXUQ Ru WUDQVLVWRUV WR UHGXFH FRPSXWD
SURJUDPPDEOH JDWH DUUD\ DFFHVVLELOLW\ DQG ZH RuHU PRWLYL
‘H LOOXVWUDWH WKH GHYHORSPHQW RI KDUGZDUH FRQ¢{JIJXUDWLRQ
PHWKRGV IRU WLPH DQG VSDFH VKDULQJ RI )3*$ GHYLFHV

Solar Thematic Map Generation via Machine Learning
- ODUFXV +XJKHV

7KH QHZ 6RODU 80OWUDYLROHW ,PDJHU 689, LQVWUXPHQWY DERDL
KLIJK TXDOLW\ LPDJHU\ RI WKH 6XQ LQ VL[ ZDYHOHQJWKV 689, LPD
RU LPDJHV SHU GD\ FRQVLGHUDEO\ PRUH GDWD WKDQ REVHUY
OLIHWLPH RI WKH IRXU *2(6 5 VHULHVY VSDFHFUDIW 689, ZLOO SURY
SURGXFH DQ HIWHQVLYH EXW XQZLHOG\ DUFKLYH ,Q RUGHU WR FR
, KDYH GHYHORSHG VRODU WKHPDWLF PDSV PDSV RI WKH 6XQ ZL\
UHJLRQV TXLHW FRURQD DQG (ODPHQWYV LGHQWL{;HG 7KHPDWLF
&HQWHU WR LPSURYH IRUHFDVWHU UHVSRQVH WLPH WR VRODU HYt
HQWLVWY XVH WKHPDWLF PDSV WR ¢QG REVHUYDWLRQV RI LQWHU'

7KLV WKHVLY SUHVHQWY PDFKLQH OHDUQLQJ DSSURDFKHV WR DXW
wubDLQ WKHVH FODVVL¢{HUV , FUHDWHG VRIWZDUH WR FROOHFW H|
8vLQJ WKLV VRIWZDUH , FRPSLOHG D GDWDEDVH RI H[SHUW FODYV
7TKHVH DUH XVHG WR HVWDEOLVK H[SHULPHQWDO OLPLWV RQ KXPI
H[SHUW WUDLQLQJ DQG WKH VXFFHVVHVY DQG OLPLWDWLRQV RI WK
UHVHDUFK LQWR DQ HQVHPEOH FODVVL,{FDWLRQ DSSURDFK DQG VF

Predicting Bow Controls and Audio Features for Expressive Computational Music Generation
HL /XR

OXVLF LV GLUHUHQW IURP RUGLQDU\ VRXQG LQ WKDW LW FDSWXUH
IRU YDULRXV YRFDOL]DWLRQV PXVLF DOORZV IRU GLUHUHQW L QWF
WHUSUHWDWLRQ LV WKDW WKH SHUIRUPDQFH GHYLDWHYV IURP WKH
:KLOH ZH FDQ VSHFXODWH WKDW WKHVH DUH WZR RI WKH DVSHFWYV
RI D IXQFWLRQ WKDW PDSV IURP D VFRUH WR DQ H[SUHVVLYH SHUI

$Q LPSRUWDQW JRDO LQ WKH ¢HOG RI FRPSXWDWLRQDO PXVLF LV
+RZHYHU RQH FKDOOHQJH HQFRXQWHUHG LV WKDW D PDFKLQH FD!
SHUIRUPDQFH GLUHFWO\ 7KH ZULWWHQ PXVLF FRQWDLQV RQO\ WK
LQGLYLGXDOfV LOWHUSUHWDWLRQ ,I VXFK H[SUHVVLYH LQIRUPDW
VRXQG PHFKDQLFDO ,Q WKLV WKHVLV ZH XVH PDFKLQH OHDUQLQJ
DQG DXGLR IHDWXUHV IRU H[SUHVVLYH FRPSXWDWLRQDO PXVLF JH

(k,p)-Planar Graphs: A Generalization of Hybrid Cluster Graph Representations
7TLPRWK\ 5DQGROSK

$ FOXVWHU JUDSK FRQVLVWYVY RI D JUDSK * 9 ( DQG D SDUWLWLF
UHIHU WR DQ H®IWHLEXWYDFOXVWHU LI LW FRQQHFWV WZR YHUWLFH
$ SRUW GUDZLQJ RI D FOXVWHU JUDSK *LV D SODQDU UHSUHVHQW
GLVWLQFW FOXVWHU UHI1LRY BYVRBEBWHG® WHWYVK RQH RU PRUH SRU
LQWHUFOXVWHULM @MNAVRFLDWHG ZLWK D VLPSOH FXUYH FRQQHFWL(C
SODQDU LI QR HGJH FXUYHV FURVV RU HQWHU FOXVWHU UHJLRQV

BUHYLRXV FOXVWHU JUDSK UHSUHVHQWDWLRQV KLIJKOLJKW VWUXF
‘HLQWURGXFH WKH N S SODQDU GUDZLQJ D SODQDU UHSUHVHQW
JUDSK UHSUHVHQWDWLRQV DQG DOORZV IRU WKH AH[LEOH UHSUHYV



WKDW D FOXVWHU JUDSK * LV N S SODQDU LI *DGPLWY D SODQDU SRU
PRVW S SRUWV DQG QR FOXVWHU FRQWDLQV PRUH WKDQ N YHUWLFHV
JUDSK FODVVHV ERXQGV WKH HGJH GHQVLW\ RI WKH N S SODQDU JU
GHFLGLQJ ZKHWKHU RU QRW D JUDSK LV N S SODQDU DQG FRQVLGHU
LOWURGXFH LOWUDFOXVWHU UHSUHVHQWDWLRQV

Multitasking Model-Agnostic Meta-Learning
&DUO 5XVWDG

'HHS OHDUQLQJ KDV DOORZHG IRU DGYDQFHV LQ PDQ\ ¢HOGV IURP LPD
VXFFHVVHV GHHS OHDUQLQJ UHPDLQV GLVFXOW WR DSSO\ WR PDQ\ WD
LQ GRPDLQVY ZKHUH FROOHFWLQJ GDWD LV H[SHQVLYH GHHS OHDUQLQ
SDUDGLJP IRFXVHG RQ UHGXFLQJ WKH DPRXQW RI GDWD QHFHVVDU\ WF
IHZ VKRW OHDUQLQJ DOJRULWKP WKDW LV OLIKWZHLIJKW DQG-JHQHUDO
WLWDVN OHDUQLQJ LQWR 0$0/ 7KH REMHFWLYH LV WR LQFUHDVH 0$0/1
PLQLPL]LQJ LQFUHDVHV LQ FRPSXWDWLRQDO FRPSOH[LW\ DQG VSDFH U

Geosciences

Can Storm Waves Move Very Large Boulders? Investigations in a Wave Tank
-DFRE &\WU\QEDXP

&RDVWDO ERXOGHU GHSRVLWY DFFXPXODWH DERYH WKH KLJK-WLGH OL
FOXGH ERXOGHUV ! W FORVH WR VHD OHYHO W ERXOGHUV XS WR DI
ZDWHU PDUN $PRQJ UHVHDUFKHUV VWXG\LQJ FRDVWDO ERXOGHU GHSR
WVXQDPLY DUH D PRUH OLNHO\ ERXOGHU HPSODFHPHQW PHFKDQLVP :H
RI WKH $UDQ ,vODQGYV ,UHODQG ZLWK VLPXODWHG VWRUP ZDYH VSHFW
ERXOGHUYV W VFDOHG HTXLYDOHQW RQ FOLu WRSV DQG WR HYD
DWWHPSWHG WR FRQVWUDLQ LQLWLDWLRQ RI PRWLRQ FULWHULD :H U}
HIWUDFW ZDYH SDUDPHWHUYV DQG ZDYH ERXOGHU LQWHUDFWLRQV WKD

‘H IRXQG WKDW VWRUP ZDYHV ZKHQ WKH\ RYHUWRS D FOLu DQG GHYH
ERXOGHUV ZLWK PDVVHV LQ H[FHVV RI WKRVH SUHGLFWHG E\ H[LVWL(C
K\GURG\QDPLF HTXDWLRQV RIWHQ XVHG FRDVWDO ERXOGHU GHSRVLWYV
FULWHULD IRU LQLWLDWLRQ RI PRWLRQ EXW ZH VKRZ WKDW LW OLNHO\
ERUH YHORFLW\ DQG ERXOGHU VKDSH DQG VL]H 7KLV VWXG\ DGGV WR
GHPRQVWUDWLQJ WKH VLIQL{;¢FDQW SRWHQWLDO WR WUDQVSRUW ODUJ
WRSSLQJ VWXGLHV E\ GHPRQVWUDWLQJ WKDW RYHUWRSSLQJ ARZV FDQ

A Palynological and Geochemical Approach to Understanding the Late Devonian Kellwasser Events in the
Appalachian Basin
(]JHNLHO .LQJ 3KLOOLSV

7KH /DWH '"HYRQLDQ LV FKDW2FWHUREDG EFOGPFWLRLKRIROLQJ LQFUHDV
PDWWHU ZLGHVSUHDG DQR[LD DQG PDULQH H[WLQFWLRQV VSHFL¢{FDC
SXOVHV RI HHIWLQFWLRQ DUH OLQNHG WR ZLGHVSUHDG ODPLQDWHG EOL
FRUUHODWHG ZLWK WZK & RV LBRWK H)BXBRQIDROHNVLDQG RUIJDQLF PDWWH L
WKH RULJLQ RI WKHVH H[FXUVLRQV ZH H[WUDFWHG NHURJHQV IURP E!
&UHHN DQG (LIKWHHQPLOH &UHHN LQ XSVWDWH 1HZ <RUN 5HVXOWLQJ
GRPLQDQWO\ RI PDULQH RULJLQ ZLWK VLIQL¢;¢FDQW WHUUHVWULDO LQ
PLFURIRVVLOV L H DFULWRURKWRUJBQL® DD VWHHBHWKIRP EXON NHURJHC
RUJDQLF ZDOOHG PLFURIRVVLOV IRXQG LQ WKHGE MWXDWDRWR D& O WDR
UHVROYH XQNQRZQV DERXW WKH SDOHRHFRORJ\ RI WKH RUJDQLF PLFUI

‘H PHDVXWEGRWKH PLFURIRVVLOV DQG NHURJHQ JUDLQV XVLQJ D FU\RWI
WUBBHPHDVXUHPEQWDOXKH RI LQGLYLGXDO PLFURIRVVLOV ZHUH YDULEL
GLUHUHQW IURP FRHYDO NHURJHQV 7KH GLUHUHQFH_E H\.ZHHDQ WAWH P L
EHWZHHQ VHFWLRQYYROWKWRKHFRDULIRYVWQ WKH EHG EHORZ WKH /RZHL



FRQWDLQLQJ WKH 8SSHU .HOOZDVVHU +RUL]JRQ :KLOH WKH SDOHRH}
WDLQ@G &AKBIOXHV VXJIJHVW WKDW WKH\ DUH FRQVLVWHQW ZLWK DQ
EHWZHHQ EXON RUJDQLF PDWWHU DQG WKH RUJDQLF ZDOOHG PLFU
& LV & HQULFKHG EHFDXVH RI D VWURQJ ELRORJLFDO SXPS 7KL
FDUERQ F\FOH G\QDPLFV DFURVV WKH HQG '"HYRQLDQ H[WLQFWLRQ
LF ZDOOHG PLFURIRVVLO SDOHRHFRORJ\

‘H SKRWRJUDSKHG DQG PHDVXUHG PLFURIRVVLOV IURP HDFK VDPS
WKURXJK HDFK VHFWLRQ :H IRXQG VLIJQL{¢FDQW VKLIWYV LQ WKH UF
WKH VKLIWV LQ PRUSKRORJ\ ZLWKLQ HDFK IRVVLO W\SH ZHUH QRW

Quantitative Structure-from-Motion Modeling for Monitoring Change in Coastal Boulder Deposits
7LPRWK\ 1DJOH OF1DXJKWRQ

&RDVWDO ERXOGHU GHSRVLWV &%' DUH VXSUDWLGDO DFFXPXOD
ZHLJK KXQGUHGV Rl WRQQHV 7KHVH GHSRVLWV FDQ EH LVRODWH
WKHVH ERXOGHUV KDYH EHHQ WKH VXEMHFW Rl QXPHURXV VWXGL
FODVWY DQG UHOLHG RQ *36 SRLQWY DQG KDQG FROOHFWHG -SKRV
HG D PHWKRGRORJ\ IRU PRQLWRULQJ &%' E\ EXLOGLQJ FHQWLPHW,
$JLVRIW 3KRWR6FDQ DQG FRPSDULQJ WKHVH PRGHOV XVLQJ &ORX
,QLVKPDDQ ,QLVKPRUH 9DOHQWLD ,VODQG 610 PRGHOV RI ,QL
GHWHFWHG ODUJH VFDOH ERXOGHU PRYHPHQW LQ WZR DUHDV DOR
VWRUPV GXULQJ WKLV SHULRG $ WLPH VHULHV FRPSDULVRQ RI 610
HG VPDOOHU VFDOH ERXOGHU PRYHPHQW GXULQJ WKHVH WZR PXFk
Rl 9DOHQWLD ,VODQG IURP -XO\ DQG 1RYHPEHU VHUYHG DV
WHFWLRQ DOJRULWKPV 7KLV PHWKRGRORJ\ IRU EXLOGLQJ DQG FRI
DQG XVHIXO WRRO IRU PHDVXULQJ &%' PRYHPHQW DQG ZLOO KHO
&%' HYROXWLRQ

Mathematics and Statistics
Modelling the Spatial Dynamics of White Nose Syndrome Under Various Intervention Scenarios
-DFNVRQ 'DYLG %DUEHU

6LQFH LWV UHFHQW LQWURGXFWLRQ :KLWH 1RVH 6\QGURPH KDV L
UHVXOWLQJ LQ PDVV PRUWDOLW\ DFURVYV D ZLGH JHRJUDSKLF UD!
FRQVHUYDWLRQ FRPPXQLW\ LV ODUJHO\ XQFHUWDLQ DERXW KRZ W
KDV EHHQ FRQGXFWHG WR FRQ¢;¢GHQWO\ LQIRUP HFRORJLVWYV KRZ
D6,5W\SH G\QDPLFDO V\VWHPVY PRGHO WR LQYHVWLJDWH DQG SL
JLFLGDO WUHDWPHQW RI KLEHUQDFXOD PLFURFOLPDWH HQJLQHHL
YDFFLQH XQGHU D QXPEHU RI HSLGHPLRORJLFDO VFHQDULRYV 0\ P
LOWHUYHQWLRQV WKH WKHRUHWLFDO YDFFLQH SURPLVHV WR VLJ
LQ ERWK VLQJOH KLEHUQDFXOXP DQG PXOWL KLEHUQDFXOXP VFHQ
LQ KLIKO\ RSWLPDO FRQGLWLRQV IDLO WR VLIQL¢(FDQWO\ UH-GXFFE
HUEDWH PRUWDOLW\

$ 1IXPHULFDO ,QYHVWLJDWLRQ RI WKH 7UDYHOLQJ :DYH LQ W
&RG\ &DR

7KH UHSOLFDWRU HTXDWLRQ IDLOV WR FDSWXUH WKH SRSXODWLR
VSDFH 2QH VROXWLRQ WR WKLV VKRUWFRPLQJ LV WR LQFRUSRUD\
DOORZLQJ LQGLYLGXDOV WR PRYH H FDOO WKH UHVXOWLQJ HTXI
VWXG\ WKHVH HYROXWLRQDU\ JDPH G\QDPLFV ZLWK D VSDWLDO FF
WHPV ERWK LQ "DQG ' EDVHG RQ SUHYLRXV ZRUNV E\ +XWVRQ 9
‘H QXPHULFDOO\ LQYHVWLJDWH WKH EHKDYLRU RI WKH WUDYHOLQJ
RI WKH WUDYHOLQJ ZDYH LQ ' :H DOVR H[SORUH RWKHU QXDQFHV



On Higher Distance Commuting Matrices
ODGHOHLQH &RQVWDQWLQD (O\]H

,Q JHQHUDO PDWUL[ PXOWLSOLFDWLRQ LV QRW FRPPXWDWLYH +RZHYI
WKDW WZR PDWULFHV $ DQG % FRPPXWH GHQRWHG $8:% LI $% %$ 7K
WKDW FRPPXWH IRUPV DQ DOJHEUDLF DvQH YDULHW\ LQ & Q[ Q ZKHU]I
$DQG % GR QRW FRPPXWH $8: % LW LV VWLOO SRVVLEOH WKDW $ DQG
; 7TKHQ ZH VD\ $8:;8: % ,Q WKLV zZzD\ ZH FDQ FRQVWUXFW FKDLQV RI P
8: 8:;N8:% :H VD\ WKDW $ LV GLVWDQFH N DZD\ IURP % LI RXU FKDLQ
DQG % 7KLV WKHVLV LV FRQFHUQHG ZLWK XQGHUVWDQGLQJ WKH DOJH
VKRZ WKDW WKH FROOHFWLRQ RI GLVWDQFH OHVV WKDQ RU HTXDO WR

SURYLQJ WKDW WKH FROOHFWLRQ RI GLVWDQFH OHVV WKDQ RU HTXDO

The Zeckendorf Game
$O0\VVD (SVWHLQ

$ EULOOLDQW WKHRUHP RI =HFNHQGRUI SURYHV WKDW HYHU\ SRVLWLY
MDFHQW )LERQDFFL QXPEHUV 7KLV WKHRUHP JHQHUDOL]JHV OLOOHU D¢
UHODWLRQ GH¢{QHV D XQLTXH OHJDO GHFRPSRVLWLRQ ZKHUH OHJDO F
DQG WKH VXPPDQGY DUH DSSURSULDWHO\ ERXQGHG 7KLV WKHVLV H[D
D VSHFL,F UHFXUUHQFH UHODWLRQ 7KLV JDPH LV GH¢QHG RQ WKH )LE
WR DOO SRVLWLYH OLQHDU UHFXUUHQFH UHODWLRQV RI WKH IRUP )BQ
DOzD\V WHUPLQDWHYV DW WKH DSSURSULDWH JHQHUDOL]HG =HFNHQG
PXOWLSOH OHQJWKY :H DOVR ¢QG XSSHU DQG ORZHU ERXQGV RQ WKH

=HFNHQGRUI JDPH ZH VKRZ XSS8lé(h) ERRAQ BY R Q WKKHHU RAHGEMNBI RERUI JDPHYV
ERXQG RQ PRYHV WKDW JURZV OLQHDUO\ ZLWK Q 7KH WKHVLV FHQWUD(
D SURRI RI WKH PDLQ WKHRUHP IRU WKH )LERQDFFL =HFNMHIQGRUI JDPH

Almost Excellent Unique Factorization Domains
6DUDK 0 )OHPLQJ

/JHWm EH DQ HTXLGLPHQVLRQDO FRPSOHWH ORFDOD LVRB WHBHIR LAY LY RQ.
GHIWK ,Q DGGLWTRF® QWSBISRW MKA BDWQRBQWION VHW RI DOO SULQFLSI
LGHDOV RI 7 KDV WKH VDR H FQUWUIBWLIWXQUYHUVDOO\ FDASHR DU\ XQL"
WKDW WKH FRFISDE® MXFIRWKDW XQFRXQWDEO\ PDQ\ KHLJKW RQH SULF
tionwithA DQG KDYH JHRPHWULFDOOTR UW DAVO/DXP HRBUW B CE J EQIRIWP DO WKHQ Z|
JHQHULF IRUPDO ¢EHU LV DOVR JHRPHWULFD®Q\VUMN JFODAD O )& B WIKIHQ P:
PDMH]FORVH WR H[FHOOHQW LQ WKH IROORZLQJ VHQVH ZH FDQ VKRZ V
QRW HTXDO WR RQH DUH JHRPHWULFDOO\ UHJXODU

OXOWLSOLHU 3URSHUWLHY LQ ,Q,QLWH OHDVXUH
%HDWUL[ +DGGRFN

‘H RuHU DQ DOWHUQDWLYH SURRI RI ODKDUDPYV UHFXUUHQFH WKHRUH
PL[LQJ IRU LQ¢QLWH PHDVXUH SUHVHUYLQJ WUDQVIRUPDWLRQV DQG C
PHWULF FRHVFLHQWY DQG VWXG\ WKUHH VXFK FRQGLWLRQV IRU LQ¢QL
GRXEO\ HUJRGLF WUDQVIRUPDWLRQV DQG VKRZ WKDW -:"( LPSOLHV N

Combinatorial Problems Related to Peaks, Pinnacles, Descents, and Derangements
, VDEHOOD +XDQJ

‘H VD\ D SHUP X ERWH@® RDVWED SHON BY¥ EEBNV D SLQQDREDOKEDW YEBOXH
E KDV D GHVFHQW BW QGGH[ D GIHUD QJ HRMHIIWELQ VRKLBOMKHVLY ZH SUR
ODV IRU WKH QXPEHU Rl GHUDQJHPHQWY ZLWK QR SHDNV RQH GHVFHQ
FRQQHFWV WKLV ZRUN WR FRXQWLQJ GLDJRQDO VWDLUFDVH SDWKV ,Q
VWXGLHG SLQQDFOHV RI D SHUPXWDWLRQ DQG DVNHG ZKHWKHU WKHUF
‘H FRQVLGHU WKH SURSRVHG JURXS DFWLRQ LQWURGXFHG E\ )RDWD DQ
RI D SHUPXWDWLRQ WKH RUELWVY GR QRW HQFRPSDVV DOO HOHPHQWYV



DQG PHDVXUH WKH LQVXVFLHQF\ RI WKLV SDUWLFXODU JURXS DFW
LQ FRPELQDWRULDO SUREOHPY UHODWHG WR SHDNV SLQQDFOHV

Combinatorial Conditions for Nonsingular Rank-One Transformations
6XPXQ 6LWDODNVKPL ,\HU

$Q LQYHUWLEOH PHDVXUDEOH WUDQVIRUPDWLRQ 7 RI D PHDVXUH V
XQGHU 7 KDV PHDVXUH JHUR LI DQG RQO\ LI & KDV PHDVXUH ]JHUR

VHWWLQJ :H SURYLGH QHFHVVDU\ FRPELQDWRULDO FRQGLWLRQYV
GHYHORS D FODVV RI QRQVLQJXODU ORUVH VHTXHQFHV WKDW ZH F

Network Topology, Pollen Movement and Models of Insect Behavior in
Neighboring Flower Communities
OROO\ 5LOH\ .QRHGOHU

7KH G\QDPLFV DQG VWUXFWXUH RI QHWZRUNV RI HFRORJLFDO LQW&
DQG GLYHUVL,{FDWLRQ RI HFRV\VWHPV 9LVLWDWLRQ QHWZRUNV Z
SROOLQDWRUYV DUH RI SDUWLFXODU LQWHUHVW GXH WR WKH ZRUC
OLQDWLRQ WR DJULFXOWXUH ,Q &KDSWHU , HIDPLQH WRSRORJL
RQ D VPDOO LVODQG WR EHWWHU XQGHUVWDQG ¢(¢QH VFDOH YDULD
DUH HYLGHQFH RI WKH SRVVLELOLW\ RI PXOWLSOH VWUXFWXUHV R

, GLVFXVV WKH UHVXOWY RI DQ DJHQW EDVHG PRGHO , GHYHORS
KHWHURJHQHRXV ARUDO ODQGVFDSH GLFWDWH WR SROOHQ PRYHP
WLWLRQLQJ EHWZHHQ FRQVSHFL{F ARZHUV SROOHQ FDQ PRYH RY|
JHQHWLFDOO\ FRQQHFWHG :KLOH DJHQW EDVHG PRGHOLQJ RI SRO
SRWHQWLDO WR LPSURYH XQGHUVWDQGLQJ RI SROOLQDWLRQ LQ D
SRSXODWLRQV

Pedagogical Approaches to Mathematics Instruction: Finding a Balance Between
Lectures and Discovery
(GZDUG /IDFKDQFH /DXEHU

ODWK HGXFDWLRQ LV DQ LVVXH RI FULWLFDO LPSRUWDQFH LQ WKI
VFLHQWL¢{¢F FRQVHQVXV RQ WKH EHVW ZD\V WR WHDFK PDWK 2QH F
OHDUQLQJ LQ FRPSDULVRQ WR PRUH VWDQGDUG OHFWXUH WHFKQL
GLVFRYHULQJ PDWHULDO IRU WKHPVHOYHY ZKLOH RWKHUV FRQW|
PXFK PRUH ,Q WKLV VWXG\ ZH VHW XS PXOWLSOH FODVVURRPV ZL\
D GLVFRYHU\ FRQGLWLRQ DQG D PL[HG FRQGLWLRQ 2YHU WKH FR:
RQ FDNH FXWWLQJ DQG IDLU GLYLVLRQ 2XU ¢(¢QGLQJV UHYHDOHG
WKDW SHUKDSV WKHUH LV QR VLQJOH EHVW ZD\ WR WHDFK WKLV P

$VVHVVLQJ &ULWLFDO ODVV DW 8& %YHUNHOH\ &UHDWLQJ 3UHGLFW
dergraduate Admissions in the United States
'DQLHO 3DXO ODHV

$vUPDWLYH DFWLRQ UHIHUV WR KLULQJ DQG UHFUXLWLQJ SUDFWL!
FHUWDLQ GHPRJUDSKLF JURXSYV 7KHVH SROLFLHV DUH XVHG LQ VI
PHQW WR SXEOLF HGXFDWLRQ DQG FDQ IRFXV RQ UDFH HWKQLFLW
LPSDFW RI DvUPDWLYH DFWLRQ VXEVWDQWLDO HuRUW KDV JRQH
SROLFLHVY 7KLV HuRUW KDV PDQLIHVWHG LWVHOI LQ ITUHTXHQW OH.
IRFXV RQ WKH DSSOLFDWLRQ RI UDFH EDVHG DVvUPDWLYH DFWLRQ
8QLWHG 6WDWHV VSHFL{FDOO\ WKURXJK D FDVH VWXG\ RI DGPLV\
WKUHH SULPDU\ FRQWULEXWLRQV )LUVW ZH LQWURGXFH D TXDQW
XVHG LQ FRQWHPSRUDU\ DVUPDWLYH DFWLRQ OLWLJDWLRQ FULW
UHWURDFWLYH GDWD VWXGLHY +RZHYHU XVLQJ SUHGLFWLYH PRG
VXFK VWXGLHV 7KXV VHFRQG ZH FRQVWUXFW D SUHGLFWLYH PR
&KDLQV 7KLUG ZH EULQJ WRIJHWKHU WKH WZR SUHYLRXV FRQWULE
WHULRQ DV D EHQFKPDUN IRU DVVHVVLQJ WKH RXWFRPHV RI WKH S



VWUXFW FDQ EH PRGL¢{¢HG IRU XVH DW RWKHU XQLYHUVLWLHYV RU IRU D

Finding a Model for the Density of States of RNA
(OL]D :RROZRUWK 0ODWW

51$ PROHFXOHY FDQ DGRSW D PXOWLWXGH RI IROG FRQ:JXUDWLRQV RI
VXJIJHVWV WKH DYHUDJH HQHUJ\ VKRXOG EH QHDU WKH PLQLRXP IUHH
WZHHQ WKH DYHUDJH HQHUJ\ DQG PLQLPXP IUHH HQHUJ\ WR EH PXFK O
DQG WKH WHPSHUDWXUH ,Q WKLV WKHVLV ZH VKRZ WKLV LV EHFDXVH
WKDQ WKH %ROW]PDQQ IDFWRU VXSSUHVVHV :H REVHUYH WKLV IRU 51%
JHQHUDWHG DQG QDWXUDO FRGLQJ DQG QRQ FRGLQJ :H ¢QG WKDW EF
DUH DEOH WR DSSUR[LPDWH ZHOO WKH REVHUYHG GHQVLW\ RI VWDWH
H[SRQHQWLDO IXQFWLRQ

Longitudinal Regression Trees and Their Application to Body Mass Index Growth Trajectories
$QQD 1HXIHOG

$ JURZLQJ ERG\ RI VFLHQWL¢(F OLWHUDWXUH VXJIJHVWYV WKDW H[SRVXL
GHYHORSPHQW FDQ FDXVH ODVWLQJ FKDQJHYV LQ DQ LQGLYLGXDO V P&t
ERG\ PDVV LQGH[ %0, WUDMHFWRU\ DQG ULVN RI REHVLW\ ODWHU LQ C
SROOXWDQWY LQWHUDFW ZLWK RQH DQRWKHU DQG WKH FKDOOHQJHV F
PRGHOV DUH QHHGHG WR WUXO\ XQGHUVWDQG WKH UHODWLRQVKLS EH
WUDMHFWRU\ 2XU JRDO LV WR FOXVWHU LQGLYLGXDOV ZLWK VLPLODU
XQGHUVWDQG ZKLFK HQYLURQPHQWDO SROOXWDQWY PD\ FDXVH KHLJK)
VLRQ WUHHY DV D SURPLVLQJ DSSURDFK WR DFFRPSOLVKLQJ WKLV JRD
WUHHV KDYH EHHQ SUHYLRXVO\ GHYHORSHG WKH\ KDYH QHYHU EHHQ C
‘H FRPSDUH VHYHUDO H[LVWLQJ ORQJLWXGLQDO UHJUHVVLRQ WUHH DO
SRWHQWLDO RI WKHVH DOJRULWKPV IRU WDFNOLQJ WKH %0, JURZWK W
FDWLRQV WR H[LVWLQJ DOJRULWKP VR WKDW ZH FDQ JURXS LQGLYLGXLEL
WKH OHYHO RI WKHLU %0, ‘:H WKHQ GHPRQVWUDWH WKH SRWHQWLDO R
UHDO %0, WUDMHFWRULHV IURP WKH 1DWLRQDO /RQJLWXGLQDO 6XUYH\

Multi-Crossing Braids
'DLVKLUR 1LVKLGD

7TUDGLWLRQDOO\ NQRW WKHRULVWY KDYH FRQVLGHUHG SURMHFWLRQ\
FURVVLQJ $ PXOWL FURVVLQJ LV D FURVVLQJ ZKHUH PRUH WKDQ WZR
ELVHFWYVY WKH FURVVLQJ ,Q WKLV WKHVLV ZH JHQHUDOL]JH LGHDV LQ W
UHVXOW LV DQ HIWHQVLRQ RI $OH[DQGHU V 7TKHRUHP :H SURYH WKDW H
DQ\HYHQ Q DQG WKDW HYHU\ OLQN ZLWK WZR RU PRUH FRPSRQHQWYV F
QG ERXQGYV RQ WKH QXPEHU RI VWULQJV RU FURVVLQJV QHFHVVDU\ W
GLUHUHQW ZD\V WR REWDLQ PXOWL FURVVLQJ EUDLGY DQG XVH WKHVF

Representing Tropical Intersection Curves
$QGUHZ /RXLV 6FKDUI

ODQ\ VWXGLHV RI WURSLFDO FXUYHV RQH GLPHQVLRQDO WURSLFDO YI
WKH H[LVWHQFH RI DQ DVVRFLDWHG SRO\JRQ IURP ZKLFK FRPELQDWRI
FRQFUHWHO\ LI D FXUYH & LV WKH YDQLVKLQJ ORFXV RI D WURSLFDO
VXEGLYLVLRQ RI WKH 1HZWRQ SRO\JRQ 1HZW | +HUH ZH VWXG\ DQ DQ
DV WKH LQWHUVHFWLRQV RI WURSLFDO VXUIDFHVY LQ GLPHQVLRQV IR
SRO\WRSH ‘H H[SORUH FRPELQDWRULDO SURSHUWLHYV RI LQWHUVHFWL|
ZD\V Rl UHSUHVHQWLQJ WKH &D\OH\ SRO\WRSH LQ ORZHU GLPHQVLRQV
RI FXUYHV DVVRFLDWHG ZLWK D JLYHQ SRO\WRSH

Finite Subsets of the Prime Spectra of Local UFDs
$OH[ 3DXO 6HPHQGLQJHU

,Q D SDSHU $YHU\ HW DO FKDUDFWHUL]J]HG WKH FRPSOHWERQV RI Q



FRPSOLVKHG XVLQJ D FRQVWUXFWLRQ VLPLODU WR RQH XVHG E\ +
DERXW WKH SULPH LGHDO VWUXFWXUHV RI WKH 8)'V REWDLQHG ZL
DOORZLQJ IRU JUHDWHU FRQWURO RYHU WKH SULPH LGHDO VWUXF
HIDPSOHV RI QRQFDWHQDU\ ORFDO 1RHWKHULDQ 8)'V DQG JLYHV 1L
FDQ DULVH DV WKH SULPH VSHFWUXP RI D 1IRHWKHULDQ 8)*

Using Data to Predict Hospital Readmissions at Berkshire Medical Center
+DOOHH (ULFD :RQJ

+RVSLWDO UHDGPLVVLRQ ZKHWKHU D SDWLHQW UHWXUQV WR WK
LQ KHDOWKFDUH SROLF\ EHFDXVH IUHTXHQW KRVSLWDOL]DWLRQV I
$ PRGHO WR LGHQWLI\ SDWLHQWYV ZLWK KLJK ULVN RI UHDGPLVVL
UHVRXUFHV $QDO\]LQJ D GDWDVHW RI KRVSLWDOL]DWLRQV IURP %
VLRQ XVLQJ ORJLVWLF UHJUHVVLRQ GHFLVLRQ WUHHV HQVHPEOF
VWUDWHJILFDOO\ XWLOL]H KLJK GLPHQVLRQDO PHGLFDO FRGH-GDW
Lo;6HG E\ SULPDU\ GLDJQRVLY DQG VHSDUDWH PRGHOV DUH ¢W IRU
RQ WKH H[LVWLQJ KLHUDUFK\ LQ WKH ,QWHUQDWLRQDO &0ODVVL¢FL
D VLQJOH JOREDO PRGHO ‘H SURSRVH D QHZ PHWKRG &DWHJIRULF
IRUHVWY WR LGHQWLI\ UHODWLRQVKLSY EHWZHHQ FDWHJRULFDO C
SDWLHQWYV GH¢{QHG E\ GLDJQRVLV ZH VKRZ WKH SHUIRUPDQFH RI
VWDWLVWLFDOO\ VLIQL,;FDQWO\ GLUHUHQW IURP WKDW RI D VLQJ(
RlI 5LVN6/,0 8VWXQ DQG 5XGLQ DQ LQWHJHU SURJUDPPLQJ EL
WUHHV 8VLQJ 5LVN6/,0 WR JHQHUDWH D ULVN VFRULQJ V\VWHP ZLV
UDF\ WKDQ ORJLVWLF UHJUHVVLRQ ZLWK UHDO YDOXHG FRHVFLHQV

An Unacountable Dimension-Two Ring With a Countable Spectrum
"HLWDR =KX

,Q WKLV SDSHU ZH FRQVWUXFW D TXDVL VHPL ORFDO ULQJ ZLWK W
DEO\ PDQ\ SULPH LGHDOV EXW 1 FRQWDLQV XQFRXQWDEO\ PDQ\ :K
SURGXFH DQ XQFRXQWDEOH GLPHQVLRQ WZR 1RHWKHULDQ ORFDO
&ROEHUW IRU GLPHQVLRQ WZR ULQJV

Neuroscience

+RQRUV WKHVHV ZULWWHQ XQGHU WKH VXSHUYLVLRQ RI %LRORJ\ L
ment section.



Physics
Environment-Assisted Quantum Transport in Fully Connected Networks
6DP %DXGRQ $OWHUPDQ

7KH TXDQWXP QDWXUH Rl HQHUJ\ WUDQVSRUW LQ SKRWRV\QWKHWLF OL
DUHD RI DFWLYH UHVHDUFK LQ WKH VWXG\ RI TXDQWXP V\VWHPV ZLWtE
JUHHQ VXOIXU EDFWHULD &KORURELXP OLPLFROD IUHTXHQWO\ XVHG D\
QXPHULFDOO\ REVHUYHG SKHQRPHQRQ RI HQYLURQPHQW DVVLVWHG TX
WLYH HQYLURQPHQWDO QRLVH LQ IDFW LQFUHDVHV WKH HVFDF\ Rl HQH!
*ROGLORFNV SULQFLSOH ZKLFK SRVLWV WKDW HVFLHQF\ LV LQFUHDVH (
WKH VIVWHP DUH RI WKH VDPH RUGHU RI PDJQLWXGH

,Q P\ WKHVLVY ZH GHYHORS DQ DQDO\WLF PRGHO IRU QHWZRUN EDVHG F
FRXQWLQJ IRU H[FLWRQ GLVVLSDWLRQ WUDSSLQJ DQG GHSKDVLQJ :H
HQHUJ\ IURP WKH RWKHU VLWHV D FRQ¢JXUDWLRQ ZKLFK KDV QRW EHH
LOQWULIXLQJ FRQQHFWLRQV WR DQDORJ TXDQWXP VHDUFK DOJRULWKPYV
ORQJ UDQJH HVFLHQF\ DQG WUDQVIHU UDWH RI HQHUJ\ WUDQVSRUW

JURP RXU HTXDWLRQV IRU HYFLHQF\ DQG WUDQVIHU UDWH ZH DUH DEC
VHUYHG LQ WKH OLWHUDWXUH DQG DOVR SURYLGH HYLGHQFH IRU WKH
RuVHW LV LQGHHG EHQH¢({FLDO WR WUDQVSRUW DQG REVHUYH WKDW F|
VFDOH DSSHDUV WR EH DQ H[WUHPHO\ VLIQL,{FDQW IDFWRU LQ WKH H\
DOJRULWKPV PD\ SOD\ D UROH LQ SKRWRV\QWKHWLF HQHUJ\ WUDQVSR
SULQFLSOH FRXOG EH XVHG WR LQFUHDVH WKH HVFLHQF\ RI DQDORJ T3
WHPSHUDWXUHYV

Numerical Simulations of Bichromatic Laser Cooling
(OOHU\ *DOYLQ

2SWLFDO FRQWURO DQG PDQLSXODWLRQ RI DWRPV DW WKH TXDQWXP (
PHOQWYVY ,Q WKLV ZRUN ZH PRGHO WKH HYROXWLRQ RI HOHFWURQLF DQCGC
‘H XVH D QXPHULFDO DSSURDFK NQRZQ DV ORQWH &DUOR :DYH )XQFWLR
WLYH LOWHUDFWLRQV RI WKH DWRP ZLWK WKH UHVHUYRLU PDGH RI HO'}
WKH FDVHV RI 'RSSOHU ODVHU FRROLQJ DQG ELFKURPDWLF ODVHU FRR
H[SHULPHQWDO > @ bQG WKHRUHWLFDO > @ ZRUN

> @ & &RUGHU % $UQROG DQG + OHWFDOI 3K\WLFDO 5HYLHZ /HWWHU
> @ & &RUGHU % $UQROG ; +XD DQG + OHWFDOI -RXUQDO RI WKH 2

Finding a Model for the Density of States of RNA
(OL]D ODWW

51$ PROHFXOHY FDQ DGRSW D PXOWLWXGH RI IROG FRQ:,JXUDWLRQV RI
VXJIJHVWV WKH DYHUDJH HQHUJ\ VKRXOG EH QHDU WKH PLQLRXP IUHH
WZHHQ WKH DYHUDJH HQHUJ\ DQG PLQLPXP IUHH HQHUJ\ WR EH PXFK O
DQG WKH WHPSHUDWXUH ,Q WKLV WKHVLVY ZH VKRZ WKLV LV EHFDXVH
WKDQ WKH %ROW]PDQQ IDFWRU VXSSUHVVHV :H REVHUYH WKLV IRU 51%
JHQHUDWHG DQG QDWXUDO FRGLQJ DQG QRQ FRGLQJ :H ¢QG WKDW EF
DUH DEOH WR DSSUR[LPDWH ZHOO WKH REVHUYHG GHQVLW\ Rl VWDWH
H[SRQHQWLDO IXQFWLRQ

Towards an Analog Quantum Simulation of Heat Transport in a Dual-Species lon Chain
$VKD\ 3DWHO

‘H KDYH EHIJXQ D SUHFLVLRQ PHDVXUHPHQW RI WKH QP 6 ' ( wu
Rl &D D VWHS WRZDUGV RXU ORQJHU WHUP JRDO RI SHUIRUPLQJ D TXD
LQ D VXUIDFH HOHFWURGH 5) 3DXO WUDS

,Q VXSSRUW RI WKLV JRDO ZH ¢(¢UVW FRPSOHWHG WKH FRQVW-UXFWLRQ
PDWHG H[SHULPHQWDO FRQWURO :H WKHQ XVHG RXU WUDSSHG LRQV L



wubS ‘H GHPRQVWUDWHG JOREDO FRPSHQVDWLRQ RI VWUD\ HOHF
ZKLFK RQH FDQ DVVHPEOH LRQ FKDLQV ‘H WKHQ GHVLJQHG WUDS
7KLV VHW RI SRWHQWLDOV DOORZHG XV WR GHWHUPLQLVWLFDOO\
DQG D PRGL¢{¢HG VHW RI ODVHU IUHTXHQFLHY ZH FR ORDGHG D GX|
ODVHU ZH SUREHG WKH LRQ ( WUDQVLWLRQ VSHFWUXP XVLQJ HO
IRU &D &D E\ XVLQJ DQ (20 WR VSDQ WKH LVRWRSH VKLIW DQG

'"HYHORSPHQW RI /DVHU 6\VWHPV WRZDUG 80WUDIDVW (OHF
(PLO\ 6WXPS

7KLV WKHVLVY GHVFULEHVY WZR SXOVHG ODVHU V\VWHPV WKDW ZLOGC
XP VDSSKLUH 7L VDSSK ODVHU zZzDV DVVHPEOHG DQG DOLJQHG DV
WKHVH SXOVHV WKH ZDYHOHQJWK SRZHU VSHFWUXP RI WKH SXOV
GHWHUPLQHG WR EH QP $Q DXWRFRUUHODWRU ZDV GHVLJQHG
RXWSXW SXOVHV 7KLV ZLGWK ZDV GHWHUPLQHG WR EH Vv ZLW
IXWXUH DVVHPEO\ RI D SULVP FRPSUHVVRU WR GHFUHDVH WKH ZLC(
LQ GHYHORSLQJ WRROV WR VLPXODWH D SXOVHG ¢EHU ODVHU ZKL

High-precision polarizability and transition amplitude measurements in In and Pb using vapor cell and
atomic beam spectroscopy
%LQJ\L :DQJ
7KLV WKHVLY LQFOXGHV UHFHQW ZRUN LQ WZR SUHFLVLRQ PHDVXL
, SUHVHQW WKH FRPSOHWHG KLJK SUHFLVLRQ PHDWXUM@RE QHN K LRV HW!
VWDWHY IRQ DQ DWRPLF EHDP 2XU ¢(¢QDO UHVXOW IREW WKHs VFDODU
a IRUWKBQREE VWDWHY UHVSHFWLYHO\ LQ DWRPLF XQLWYV 7KHVH
SUHYLRXVO\ PHDVXUHG LQGLXP SRODUL]DELOLWLHV LQ RXUVW@IDBNH
ZH HVWLPDWH LWV YDOXHKWHRHEHPHDVXUHPHQWY UHSUHVHQW WKH |
WUDQVLWLRQ SURSULHWLHV RI VXFK KLJK H[FLWHG VWDWHY RI W
VXVFLHQW WR GLuHUdh@iwLPDNWH EBWXHRQVWKIHLQGLXP SRODUL]DELO
PRGHOV DV ZHOO DV WR DOORZ SUHWFLYH BWWHUPQEPMQAWREY RBIHWK
SURJUHVV WRZDUG&GVpPBDVXWHMHFWKHF TXDGUXSROH ( WUDQVLW|
NQRZQ 3 : 3 PDJQHWLF GLSROH O WUDQVLWLRQ DPSOLWXGH X\
YDSRU FHOO :H HPSOR\ WKH )DUDGD\ URWDWLRQ WHFKQLTXH WR C
UDG OHYHO UHYHDOLQJ WKH SUHYLRXVO\ XQREVHUYHG ( WUDQVL
GDWD DFTXLVLWLRQ DQG DQDO\WLY PHWKRG DV QHFHVVDU\ SUHSTE
DPSOLWXGH %RWK SUHFLVH PHDVXUHPHQWY VHUYH DV WHVWYV WR
PXFK QHHGHG JXLGDQFH IRU WKH IXWXUH UH;QHPHQW RI WKHRUHYV



Psychology

Egocentric Biases and Emotion Expression: The Existence of an Illusion of Transparency when Convey-
ing Information Using Emotion Expressions of Varied Types
.HQGDOO %D]LQHW

7KH SV\FKRORJLFDO OLWHUDWXUH RQ HPRWLRQ H[SUHVVLRQ KDV ORC
DV WKH PRGDOLW\ RI HISUHVVLRQ WKDW JHWV UHVHDUFKHG 5HFHQW
RI FRXQWOHVY GLUHUHQW PHWKRGV RI H[SUHVVLQJ HPRWLRQ ZKLOH
WKH PXOWLPRGDO QDWXUH RI HPRWLRQ H[SUHVVLRQ OHDQZKLOH UH
FDGHV HVSHFLDOO\ RQ WKH LOOXVLRQ RI WUDQVSDUHQF\ KDV JUDG)>
HPRWLRQ WR WKH FRQYH\DQFH RI LQIRUPDWLRQ DQG WKHQ WR WKH
6DYLWVN\ DQG ODF,QWRVK ZHQW VR IDU DV WR SURYLGH VRPH H)
ZH RYHUHVWLPDWH KRZ LGHQWL¢({DEOH WKH VSHFL¢{¢F HPRWLRQV ZH H]
7KH FXUUHQW UHVHDUFK DLPV WR HIWHQG RQ WKH ¢QGLQJ WKDW WKH
E\ ¢QGLQJ VLPLODU HuUHFWV IRU ERWK WKH H[SUHVVLRQ RI HPRWLRQV
PXOWLPRGDOO\ 7KH ¢QGLQJV LQ 6WXG\ KLJKO\ VXJIJHVW WKDW DQ L
EXUVWY DQG PXOWLPRGDO HPRWLRQ H[SUHVVLRQV DV LW GRHV IRU II
LOQWHQVLW\ RI WKH HPRWLRQ EHLQJ H[SUHVVHG WKLV VWXG\ ZDV DEO
DGMXVWPHQW PHFKDQLVP EHKLQG WKH LOOXVLRQ RI WUDQVSDUHQF\
WKH PLVPDWFK EHWZHHQ WKH HPRWLRQV ZH WKLQN ZH FRQYH\ DQG W
RlI XV PD\ VLPSO\ OHDG WR EHWWHU FRPPXQLFDWLRQ LQ JHQHUDO DL
RYHUFRPH ZLWK GHOLEHUDWH WKRXJKW OLNH RWKHU FRIJQLWLYH ELD
LQ ZKLFK HPRWLRQV DUH H[SUHVVHG YHU\ SRVVLEO\ ORRNLQJ DW WK

BWHDG\LQJ WKH 6FDOHV Rl -XVWLFH +RZ &LWL]HQV ORUDOO\ :HLJKW \
*ULvQ &RODL]]L

'"HWHUPLQLQJ WKH HUHFWLYHQHVYV RI D FULPLQDO MXVWLFH V\VWHP U
QR VFLHQWL,{F DWWHPSWYVY DW PHDVXULQJ DQG PDNLQJ TXDQWL¢{DEOF
VWXG\ ZH DVFHUWDLQHG KRZ FLWL]HQV PRUDOO\ ZHLJKW WKH GLuUHUF
PLQGLQJ SDUWLFLSDQWY WKDW D JXLOW\ FULPLQDO LV VWLOO RQ WK
UHVW VFHQDULR OHG SDUWLFLSDQWY WR ZHLJKW WKHVH RXWFRPHV F
DOO\ ZHLJKW +LWV DV YHU\ JRRG DQG )DOVH $ODUPV DV YHU\ EDG OL
HTXDO QHIJDWLYH RXWFRPHV ‘H DGGHG 1R $UUHVW DV D SRVVLEOH R
DWLYH RXWFRPH DQG ZHLJKWHG DV ZRUVH WKDQ ERWK OLVVHV DQG &
SURYLGHG LQ WKH VWXGLHV WR FUHDWH D XWLOLW\ PRGHO ZKLFK FD
MXVWLFH V\VWHP ,PSOLFDWLRQV RI WKHVH ¢QGLQJV RQ H\HZLWQHVYV

Storytellers and Philosophers: How Children Learn to Think About Ideas
$QQD 'H/RL

(QJDJLQJ ZLWK DEVWUDFW LGHDV LV D YLWDO SDUW RI OHDGLQJ D PH
VI\VWHPV KDYH SODFHG YHU\ OLWWOH HPSKDVLVY RQ FKLOGUHQYV LGH
FKLOGUHQ EHJLQ ZRUNLQJ ZLWK WKHP RU ZKHWKHU ZH FDQ KHOS WKF
VWXGLHY ZLWK NLQGHUJDUWHQ WKURXJK QG JUDGH VWXGHQWY ZH L
LQJ DQG FKLOGUHQYY DELOLW\ WR GLVFXVV OHDUQ DQG JHQHUDWH

QHVVY WR HQJDJH ZLWK DQ LGHD ZKHQ LW ZDV LQWURGXFHG WKURXJK
OHVVY UHODWDEOH RU D VLPSOH DEVWUDFW GH¢{¢QLWLRQ RI WKH LGH
DQ LGHD WKDW ZDV XQIDPLOLDU WR WKHP ZKHQ WKDW LGHD ZDV LQW
GH¢{¢QLWLRQ ,Q 6WXG\ ZH PHDVXUHG SDUWLFLSDQWVY DELOLW\ WR .
HLWKHU D VWRU\ WKDW ZDV ULFK LQ DEVWUDFW LGHDV RU D VWRU\ W
WKH RSSRUWXQLW\ WR FKRRVH ZKDW WRSLF WKH\ PRVW ZDQWHG WR
SDUWLFLSDQWY ZKR KHDUG WKH QDUUDWLYH PDWHULDOV LQ 6WXGLH\



DQG PRUH DEOH WR VXFFHVVIXOO\ OHDUQ QHZ LGHDV 6WXG\ VK
DQLPDOV DQG WKH QDWXUDO ZRUOG WKDQ WKRVH DERXW KXPDQ)
XVLQJ VSHFL¢F QDUUDWLYH WKLQNLQJ VWUDWHJILHY D PRGHO W
LQGLFDWH WKDW QDUUDWLYH WKLQNLQJ LV GHHSO\ WLHG WR FKLl

Face it, Actions Matter: The Role of Visual Cues and Behavioral Information on Visual Representations
.DWKU\Q )ODKDUW\

2XU DELOLW\ WR FDOO WR PLQG YLVXDO GHSLFWLRQV RI RWKHU ¢
+RZHYHU GDWD IURP H\HZLWQHVYV PLVLGHQWL{FDWLRQ WHOOV X
:KDW DUH WKH IDFWRUV WKDW FDQ OHDG WR WKHVH LQDFFXUDFL
WKDW PD\ FRQWULEXWH WR ELDV LQ RXU PHPRU\ RI RWKHUVY IDF
VXFK DV FXHV WR WUXVWZRUWKLQHVY RU GRPLQDQFH DQG EHKD
VWXGLHY |, PDQLSXODWH IHDWXUHV RI D SHUVRQYV IDFLDO FKDU
DERXW WKHLU DFWLRQV DQG REVHUYH KRZ WKHVH WZR IDFWRUYV
IDFLDO FKDUDFWHULVWLFV ,Q 6WXG\ D DQG E , PDQLSXODWH Y
HIWUHPHO\ XQWUXVWZRUWK\ EHKDYLRU ZKHUHDV 6WXG\ E PDGH

, PDQLSXODWH D FXH WKDW LV RUWKRJRQDO WR WKH EHKDYLRI
H[SRVH SDUWLFLSDQWYV WR DQ H[WUHPHO\ XQWUXVWZRUWK\ EHKI
LQIRUPDWLRQ FDQ ELDVY SHRSOHYV YLVXDO LPSUHVVLRQV +RZHY
LQ IRUPDWLRQ DQG XSGDWLQJ DV ZHOO DV HYLGHQFH IRU LQWH!
cQGLQJYV SURYLGH LQVLIKW LQWR WKH IRUPDWLRQ DQG DOWHUD\
GLDIJQRVWLF EHKDYLRUDO LQIRUPDWLRQ

KR &DUHV" '"LVFRXQWLQJ 'LUHUHQW 7\SHV RI (YLGHQFH IRU D 5L
*DEULHOOH ,0DJDQ

([SHUWV KDYH WDNHQ VLGHV LQ WKH 3JUHDW GHEDWH ™ DERXW HP
GHQFH EDVHG SUDFWLFH (%3 ZLWK RQH FRQWHQWLRXV SRLQW
UHVXOWY WR PLOQRULWLHY XQGHUUHSUHVHQWHG LQ WKHVH VYWXC
LQJ KDYH SUHYLRXVO\ EHHQ VWXGLHG ZKHWKHU FOLHQWYV KDYH
WUHDWPHQWY LV XQNQRZQ :H H[DPLQHG WKHVH YDULDEOHV LQ V
DUH ZLOOLQJ WR GLVFRXQW WR JXDUDQWHH D UDFLDO RU JHQGH
SXUSRUWHG QDWXUH RI WKH HYLGHQFH VXSSRUWLQJ WKH WKHUD

FROOHJH VWXGHQWY DQG DGXOWV UHFUXLWHG WKURXJK $PL
DVVLIQHG WR UHDG RQH GHVFULSWLRQ RI HYLGHQFH EDVHG-SUD
SURDFK E WKH (%3 DSSURDFK RU F D IDEULFDWHG 31R 5HVHD!
HQFH DV WKH VROH VRXUFH RI HYLGHQFH 8VLQJ D GLVFRXQWLQJ
LQGLFDWH WKHLU SUHIHUHQFH VWUHQJWK IRU D UDFLDO PDWFK I
WR GLVFRXQW HUHFWLYHQHVV LQ H[FKDQJH IRU D PDWFK D-QG W]
SsbQwvy KbG VWURQJHU SUHIHUHQFHYV IRU JHQGHU PDWFKLQJ FRP
WZHHQ WKH VDPSOHY HPHUJHG FROOHJH VWXGHQWYV ZHUH PXFK
WR GLVFRXQW HUHFWLYHQHVYV LQ WKH (%3 FRQGLWLRQ $OVR UD
SUHIHUHQFHV IRU D UDFLDO PDWFK ZKHUHDV PLQRULW\ 07XUN Z|
FOLHQWY PD\ QRW KDYH SUHIHUHQFHY UHJDUGLQJ WKH W\SH RI F
LQYROYLQJ RQO\ RQH NLQG RI SRSXODWLRQ PD\ KDYH OLPLWHG J

Equity Restoration: An Experimental Test of Self-Sabotage Following Unfair Advantage
%UHQQD ODUWLQH]

SBDUWLFLSDQWY ZHUH WROG WKDW WKH\ ZHUH FRPSHWLQJ LQ DQ
RU D VWUDQJHU 6WXG\ +DOIZD\ WKURXJK WKLV FRPSHWLWLI



6WXG\ UHFHLYHG DQ XQIDLU DGYDQWDJH ZKHQ WKHLU FRPSHWLWRU

WKHUH ZDV DQ DGGHG FRQGLWLRQ ZKHUH SDUWLFLSDQWY ZHUH XQI
RZQ ZURQJ DQVZHU 7KHQ SDUWLFLSDQWY ZHUH JLYHQ WKH RSSRUWX
UHVWRUH HTXLW\ E\ FKRRVLQJ KRZ GLVFXOW WKHLU IROORZLQJ WDVN
LQJ D WDVN WKDW UHTXLUHG FOLFNLQJ 6WXG\ 7TKHUH ZHUH QR VLJ
GHVSLWH HYLGHQFH WKDW WKH SDUWLFLSDQWY GLG YLHZ ZKDW KDSS

Family Nurture Intervention and Maternal Physiology
$QLND OLWFKHOO

7KH QHRQDWDO LQWHQVLYH FDUH XQLW 1,&8 LV D SDUWLFXODUO\ VV
KHDOWK\ PRWKHU LQIDQW G\DGLF DWWDFKPHQW2ZKDW PDQ\ ZRXOG FF

‘HLQ¢,HOG B6URXIH (JHODQG &DUOVRQ W LV ZLWKLQ WKLYV
SK\VLFDOO\ DQG SK\VLRORJLFDOO\ I[UDJLOH LQIDQWYV DUH IDFHG ZLWH
LIHG E\ GDLO\ VNLQ SXQFWXULQJ SURFHGXUHV EULJKW OLJKWV
3HUKDSV PRUH LPSDFWIXO WKDQ WKH H[SRVXUH WR QHZ VWLPXOL LQ
WKH PDWHUQDO LQIDQW VHSDUDWLRQ LQ WKH 1,&8 :KLOH-PXFK UHVH
WLRQV Rl 1,&8 DGPLVVLRQ IRU SUHWHUP DQG YHU\ ORZ ELUWK ZHLJKYV
G\WUHJXODWLRQ RI PRWKHUV DV WKH\ FDUH IRU WKHLU LQIDQWYV LQ W
IRU DQ LQIDQWYTV WUDQVLWLRQ IURP LQWUDXWHULQH WR H[WUDXWHU
SUHWHUP LQIDQWY WR WUDQVLWLRQ IURP SUHJQDQF\ WR PRWKHUKRR
RQHYV LQIDQW DQG IHHOLQJ HVFDFLRXV LQ GRLQJ VR 7KLV-VWXG\ VH
WLRQ DQG RU G\WUHJIJXODWLRQ LQ PRWKHUV DV WKH\ FDUH IRU WKHLU
LOQWHUYHQWLRQ FDOOHG WKH )DPLO\ 1XUWXUH ,QWHUYHQWLRQ )1,
FRQQHFWLRQ ZLWKLQ WKH 1,&8 DQG LV EDVHG LQ 'U ODUWKD :HOFKY\
,Q D UDQGRPL]JHG FRQWURO WULDO 5&7 VXEMHFWV ZHUH DVVLJQHG \
FRQWURO FRQGLWLRQ DQG DVNHG WR FRPSOHWH WKUHH FDUHJLYLQ.
$V PRWKHUV FRPSOHWHG WKHVH FDUHJLYLQJ WDVNV SK\VLRORJLFDO
KHDUW UDWH YDULDELOLW\ DQG YDJDO WRQH 56$% ZHUH FDOFXODWH
GLDSHU FKDQJH ZDV WKH PRVW SK\VLRORJLFDOO\ FKDOOHQJLQJ WDVI
LQFUHDVHG KHDUW UDWH DQG ORZ YDJDO WRQH DFURVV WKH VDPSOH
)1, PRWKHUV VKRZHG LQFUHDVHG SK\VLRORJLFDO UHJXODWLRQ KLJK
7KLV VWXG\ SURYLGHY SUHOLPLQDU\ HYLGHQFH IRU WKH HVFDF\ Rl Wt
WHUQDO VWUHVV UHVSRQGLQJ DV WKH\ FDUH IRU WKHLU SUHWHUP LQ
WKH 1,&8 GXULQJ FDUHJLYLQJ WDVNV LV QRYHO DQG IXWXUH VWXGLH
ORJLFDO UHDFWLYLW\ DQG UHJXODWLRQ LQ WKLV RQJRLQJ VWXG\ RI

([DPLQLQJ WKH OHFKDQLVPV %HKLQG WKH 2XWFRPHV RI '"LUHUHQW 0
5REHUW 5RZOHGJH

'K\ DQG KRZ GR GLUHUHQW PHWKRGV RI UHAHFWLQJ RQ RQHTV WURXE
PHFKDQLVPV XQGHUO\LQJ WKH GLUHUHQW PHQWDO KHDOWK RXWFRPH
QDWLRQ WKDW KDYH EHHQ GHPRQVWUDWHG LQ WKH UHVHDUFK OLWHL
YLD RQH Rl WKUHH PHWKRGY DQG ZHUH WHVWHG DW EDVHOLQH GXUL
DQG IRXU ZHHNV IROORZLQJ WKH LQWHUYHQWLRQV RQ VHYHUDO UXPL
UHODWHG PHDVXUHV ,Q WKH VKRUW WHUP WKHUH ZDV VLIJQL:FDQW
VHFRQG LQWHUYHQWLRQ DQG WKRVH LQ WKH FR UXPLQDWLRQ FRQGL\
WKH ORQJHU WHUP WKH H[SUHVVLYH ZULWLQJ LQWHUYHQWLRQV GLG
VIPSWRPV DQG FRQWUDU\ WR SUHYLRXV ¢QGLQJV WKRVH LQ WKH HJS
DW WKH ODVW IROORZ XS IURP WKHLU EDVHOLQH VFRUHV -7KHUH ZDV
WLRQ RQ UXPLQDWLRQ DQG FR UXPLQDWLRQ VXFK WKDW WKRVH LQ \
KDELWV RYHU WLPH ZKLOH SDUWLFLSDQWY LQ WKH RWKHU FRQGLWLF
SURYLGH HYLGHQFH IRU D PRGHO LQ ZKLFK FR UXPLQDWLQJ ZLWK D Il
WR PDLQWDLQ OHYHOV RI UXPLQDWLRQ RQ RQHYTV RZQ ZKLFK LV DVVF
GHSUHVVLRQ DQG DQ[LHW\



7KH ,QAXHQFH RI 1THRQDWDO ODWHUQDO &DUH RQ -XYHQLOH %HKEL
$UHFWLYH 7UDLW
IDXUHQ 6WHHOH

+XPDQ WHPSHUDPHQW LV VKDSHG E\ JHQHWLF LQKHULWDQFH DQG
LQWHUDFW ZLWK RWKHUVY 7HPSHUDPHQW LV UHODWLYHO\ VWDEO
WKDW FDQ SOD\ D UROH LQ ORQJLWXGLQDO WHPSHUDPHQW FKDQ
PDWHUQDO FDUH LQ DQ DQLPDO PRGHO RI WHPSHUDPHQW WZR O
D EULHI PDWHUQDO VHSDUDWLRQ /RZ DQG +LJK OLQHV ,W WKHC
DFFRXQW IRU YDULDWLRQV LQ MXYHQLOH /RZ DQG +LJK RuVSULQ.
REVHUYHG ZKHQ WKHLU SXSV ZHUH ¢(¢YH GD\V ROG LQ D IRXU SDU\
VSULQJ RI WKHVH GDPV ZHUH REVHUYHG LQ SDLUV IRU WKH-LU VR
KRRG LOQOWHUQDOL]LQJ DQG HIWHUQDOL]LQJ EHKDYLRUDO SUR¢OH
HuUHFW RQ SDVVLYH MXYHQLOH FRQWDFW DQG WKDW PDWHUQDO L
MXYHQLOH VRFLDO DSSURDFK +RZHYHU DFWLYH VRFLDO SOD\ ZIL
RQ SDVVLYH VRFLDO FRQWDFW ZLWK D FRQVSHFL¢F DQG WKH /RZ
MXYHQLOH LQWHUQDOL]LQJ DQG H[WHUQDOL]JLQJ EHKDYLRUV 7KF
WRIHWKHU WR SUHGLFW MXYHQLOH VRFLDO EHKDYLRUV LQ UDWYV

Perceptions of Student Misbehavior and Psychological Intervention: Three Empirical Studies
.HLDQD :HVW

7KLV SURMHFW FRPSULVHG VWXGLHV WZR RI ZKLFK H[DPLQHG Wk
WLRQV DQG LQWHUYHQWLRQ UHFRPPHQGDWLRQV UHJDUGLQJ VWX
PLGGOH DQG KLJK VFKRRO WHDFKHUV 6WXG\ DQG KLJK VFEFKF
WKHWLFDO PLVEHKDYLQJ VWXGHQW LQ ZKLFK WKH UDFH %ODFN

ZHUH PDQLSXODWHG WKHQ UHVSRQGHG WR D TXHVWLRQQDLUH U
FKDUDFWHULVWLFV JHQGHU DQG \HDUV RI WHDFKLQJ H[SHULHQF
DQG DFDGHPLF DQG EHKDYLRUDO FKDUDFWHULVWLFVY ZHUH DOVF
DuHFWHG VRPH EXW QRW DOO FDXVDO DWWULEXWLRQV IRU PLVI
WHDFKHUV ZHUH OHVV OLNHO\ WR DWWULEXWH PLVEHKDYLRU WR
YV KLWH DQG KDG VWURQJHU WHDFKHU UHODWHG DWWULEXWLR
HU JHQGHU DQG K\SRWKHWLFDO VWXGHQW JHQGHU LQAXHQFHG S
FRXQVHOLQJ ZDV H[SHFWHG WR EH PRUH XVHIXO IRU ER\V DQG E\
VWXGHQW UDFH JHQGHU DQG DFDGHPLF EHKDYLRUDO FKDUDFWE
6WXGHQWYV ZLWK IHZHU EHKDYLRUDO LVVXHV ZHUH PRUH ZLOOLQ
FULVLV ,PSOLFDWLRQV RI WKH ¢QGLQJV ZLWK UHJDUG WR JHQGH



Abstracts from Faculty and Student Publications

Astronomy

Resource Letter OSE-1 on Observing Solar Eclipses
SDVDFKRu -D\'0 DQG $QGUHZ )UDNQRL

American Journal of Physics - X0\

7KLY 5HVRXUFH /HWWHU SURYLGHV D JXLGH WR WKH DYDLODEOH OLWHL
HV DERXW VFLHQWL¢{F FXOWXUDO DQG SUDFWLFDO LVVXHV UHODWHG
VRODU HFOLSVH ZLOO FURVV WKH FRQWLQHQWDO 8QLWHG 6WDWHV RQ
WKH 8 6 DQG &DQDGD ZLOO EH RQ $SULO , Q WKH SDWK RI DQC
WKH 8QLWHG 6WDWHYV DQG &DQDGD ZLWK SDUWLDO SKDVHV WKURXJKTF

The Great Solar Eclipse of 2017
3DVDFKRu -D\ O

BFLHQWL:F $PHULFDQ $XJXVW

2Q $XJIXVW $PHULFDQV LQ D QDUURZ SDWK IURP 2UHJRQ WR 6RXWK ¢
VXQ 7KH HFOLSVH RuHUV D UDUH DQG SUHFLRXV RSSRUWXQLW\ WR VW
WLPH 6FLHQWLVWYV ZLOO EH VHHNLQJ DQVZHUV WR OLQJHULQJ P\VWHU
FRURQD ZK\ WKH FRURQD LV VR KRW DQG PRUH

Heliophysics at Total Solar Eclipses
3DVDFKRu -D\ O

Nature Astronomy1 DUWLFOH QXPEHU $XIXVW

2EVHUYDWLRQV GXULQJ WRWDO VRODU HFOLSVHY KDYH UHYHBDOHG PDQ
HU\ LQ WKH WK FHQWXU\ WR LWV PLOOLRQ NHOYLQ WHPSHUDWXUH LQ
DQG UROH LQ WKH VRODU DFWLYLW\ F\FOH LQ WKH VW FHQWXU\ 7RGELC
DQRG WKHRUHWLFDO DGYDQFHV 7KH FRDVW WR FRDVW WRWDOLW\ WKDYV
WLPH HYHU FURVVLQJ FRDVW WR FRDVW IRU WKH ¢¢UVW WLPH LQ \HD
RQO\ IRU PDVVLYH H[SHGLWLRQV ZLWK WKH ODWHVW HTXLSPHQW LQ WF
LQ DLUSODQHY DQG EDOORRQV DOO RI ZKLFK ZLOO EH PDWFKHG ZLWK
WKH FRPSOHWH SLFWXUH RI WKH VRODU DWPRVSKHUH WKDW LV DYDLO
H[SORUHV WKH PRVW UHFHQW GHFDGH RI VRODU HFOLSVH VWXGLHV LQ
LWV FRURQDO PDVV HMHFWLRQV DV ZHOO DV WHUUHVWULDO HUHFWV :F
UHFUHDWLQJ WKH RULJLQDO YHUL¢{FDWLRQ RI WKH JHQHUDO WKHRU\ R

Predicting the Corona for the 21 August 2017 Total Solar Eclipse
OLNLF =RUDQ &RRSHU 'RZQV -RQ $ /LQNHU 5RQDOG 0 &DSODQ 'XQF
WR /LRQHOOR 7LERU 7|U|N 9LDFKHVODY 7LWRY -DQYLHU :LMD\D OLOR
&DUORYV

Nature Astronomy

(FOLSVHVY KDYH ORQJ EHHQ D VRXUFH RI ZRQGHU DQG IDVFLQDWLRQ |
GLVFRYHU\ SURFHVV 7KH WRWDO VRODU HFOLSVH WKDW RFFXUUHG RQ
SRUWXQLW\ WR WHVW VFLHQWL¢(F WKHRULHV RI WKH VRODU FRURQD :H
PDIJQHWLF ¢HOGYV LQ WKH SKRWRVSKHUH WR SUHGLFW ZKDW WKH FRUR
GHVFULEH KRZ WKLY SUHGLFWLRQ ZDV DFFRPSOLVKHG DQG KRZ LW FRI
DQRG HIWUHPH XOWUDYLROHW :H VKRZ WKDW WKH SUHGLFWLRQ ZDV VX
SK\VLFV RI WKH FRURQDO PDJQHWLF ¢HOG 7KH GLVFUHSDQFLHV WKDW
WKLV ZzD\ DUH DQ RSSRUWXQLW\ WR LPSURYH WKH PRGHOV IRUJLQJ WK



Science at the Great American Eclipse
3DVDFKRu -D\ O

Astronomy & Geophysics (A&G) $XIXVW

-D\ 3DVDFKRu URXQGV XS WKH REVHUYDWLRQV PDGH DFURVV WKH I
WLVWV LQGLYLGXDOV DQG JURXSV RI REVHUYHUV RQ WKH JURXQG

Education and Outreach about Science at the 2017 Eclipse
3DVDFKRu -D\ O

7KH 7TRWDO 6RODU (FOLSVH $VWURQRPLFDO66®RRA\QWIIR[IIQW K H /B
DQG -RH -HQVHQ HGV VXEPLWWHG

KHQ D VRODU HFOLSVH LV YLVLEOH IURP D FRXQWU\ HVSHFLDOO\
WKH JHQHUDO SXEOLF LQ DGGLWLRQ WR WKDW RI VFLHQWLVWYV DQ
FURVVHG WKH &RQWLQHQWDO 8QLWHG 6WDWHV ZLWK D SDUWLDO |
DQG WKH JHQHUDO SXEOLF DV ZHOO DV VFLHQWLVWY D ZLGH UDQ
WKH 6XQ DQG DERXW WKH UHVW RI WKH 8QLYHUVH )RU WKH :RUNL
LFDO 8QLRQ ZH DOVR DFWHG DV D OLDLVRQ SURYLGLQJ OHWWHUYV
8 6 YLVDV DQG KHOSLQJ WR DUUDQJH REVHUYLQJ ORFDWLRQV

Eclipse Megamovie 2017 Successes and Potential Future Work
SBHWLFRODV /DXUD +XJK +XGVRQ &DOYLQ -RKQVRQ 'DQ =HYLQ 9
RU 5XGHUPDQ -XVWLQ .RK 'DYLG .RQHUGLQJ ODUN %YHQGHU &KUL
.ULVWD %UD[WRQ &ROOLHU $QGUHZ )UDNQRL -D\ 0 3DVDFKRuUu %!
1RHOOH )LOLSSHQNR

7KH 7TRWDO 6RODU (FOLSVH $VWURQRPLFDO6®RRA\QWI R[IIQW K H /B
DQRQG -RH -HQVHQ HGV VXEPLWWHG

Q DQ 3(FOLSVH OHJDPRYLH  ZDV HQYLVLRQHG IRU WKH WR)
SXEOLFJV SKRWRJUDSKV RI WKH 6XQYV FRURQD DV IUDPHV LQ D PF
DQG FRURQD 2Q $XJXVW VW GXULQJ DQG VKRUWO\ DIWHU W}
IURP WKRXVDQGV RI YROXQWHHUV ZLWK WHOHVFRSHV '6/5 'LJLW
FDPHUDV VHWXS DFURVV WKH SDWK RI WRWDOLW\ 2XU HuRUWV U
SKRWRJUDSKV LQ D ¢QDO RSHQ VRXUFH SXEOLF DUFKLYH WKDW LV
FRPPRQV JHUR && PDNLQJ WKHP IUHHO\ DYDLODEOH IRU SXEOLF

LPDJHV *0%V LQ VL]H 7KH ¢UVW (FOLSVH OHJDPRYLH YLGHR
D IHZ KRXUV DIWHU WKH PRRQYV VKDGRZ OHIW WKH 8 6 (DVW &RD\
YLGHR DV YROXQWHHUV XSORDGHG WKHP WR WKH SURMHFW VHUY
SUR¢{OHV FUHDWHG E\ XVHUV VHYHUDO VKRUW GRFXPHQWDUL
XVH LQ IXWXUH UHODWHG HURUWY DQG KXQGUHGV RI SXEOLF SUH\
RQ KRZ WR DFFHVV WKHVH UHVRXUFHV LV LQFOXGHG LQ WKH SDSH

On the production of He, C, and N by low- and intermediate-mass stars: a comparison of observed and
model-predicted planetary nebula abundances
5 % & +HQU\ % * 6WHSKHQVRQ 00 OLOOHU %HUWRODPL

Monthly Notices of the Royal Astronomical Society

7KH SULPDU\ JRDO RI WKLV SDSHU LV WR PDNH D GLUHFW FRPSDU
GDQFHV RI +H & DQG 1 LQ D VDPSOH RI  ZHOO REVHUYHG *DODF
UHGXFWLRQV DQG DEXQGDQFH GHWHUPLQDWLRQV ZHUH SHUIRUPF
VWDU PDVVHVZIBUH DQIHUUHG XVLQJ WZR SXEOLVKHG VHWV RI SR\
| DQG 7 Hu YDOXHV :H FRQFOXGH WKH IROORZLQJ WKH PHDQ Y
FHHGV WKH VRODU YDOXH LQGLFDWLQJ VLIJQL,FDQW 1 HQULFKPHQ
EXUQLQJ DSSHDUV WR. EHJLRZB URMKIML ®GOE\ WKHR U\ PRVW RI R



+H HQULFKPHQW DV H[SHFWHG IURP GUHGJH XS HSLVRGHYV WKH DYF
HUHFWV RI WKLUG GUHGJH XS DQG PRGHO JULGV XVHG WR FRPSDUF
RYHU PHWDOOLFLW\ VSDFH RI DOO & 2 DQG PDQ\ +H + GDWD SRLQWYV EX
HQULFKPHQW RI 1 LQ 31 DQG WKH JHQHUDO GLVFUHSDQF\ EHWZHHQ W
UDWLRV VLIQDO WKH QHHG IRU H[WUD PL[LQJ DV DQ HuHFW RI-URWDWL
SHFWHGO\ KLJK 1 HQULFKPHQW WKDW LV LPSOLHG KHUH IRU ORZ PDVV '
DERXW WKH VRXUFH RI'1 LQ WKH 8QLYHUVH

Turbulence in the TW Hya Disk
JODKHUW\ . 0 +XJKHV $ 0 7HDJXH 5 6LPRQ - % $QGUHZV

The Astrophysical Journal

7XUEXOHQFH LV D IXQGDPHQWDO SDUDPHWHU LQ PRGHOV RI JUDLQ JUF
VXFK REVHUYDWLRQDO FRQVWUDLQWY RQ LWV PDJQLWXGH DUH FUXFL
60$ &2 + DQG 60% &2 + REVHUYDWLRQV RI WKH GLVN DURXQG 7: +\LC
OHQW EURDGHQLQJ RI FV . IRU . GH;QHG RQO\ ZLWKLQ + Sl
ORZHU WKDQ WKH WHQWDWLYH GHWHFWLRQ SUHYLRXVO\ IRXQG IURP [
WKH FKDOOHQJHV RI LPDJH SODQH ¢WWLQJ YHUVXV GLUHFWO\ ¢ WWLQ.
YHUWLFDO WHPSHUDWXUH JUDGLHQW V\VWHPDWLF XQFHUWDLQW\ LQ \
DEXQGDQFH DV SRWHQWLDO VRXUFHV RI WKH GLVFUHSDQF\ LQ WKH W>
RI WKH WXUEXOHQFH OLPLW EHWZHHQ FV DQG FV FRQVLVWHC
+DYLQJ UXOHG RXW QXPHURXV IDFWRUV ZH UHVWULFW WKH VRXUFH RI
SHUDWXUH DQG GHQVLW\ WKURXJK K\GURVWDWLF HTXLOLEULXP LQ WK
FRQ:;QHPHQW RI &2 WR D WKLQ PROHFXODU OD\HU DERYH WKH PLGSOD
LQAXHQFH RI WKHVH SUHVFULSWLRQV $VVXPSWLRQV DERXW K\GURVWEC
PRWLYDWHG DQG PD\ KDYH D VPDOO LQAXHQFH RQ PHDVXULQJ WKH NLC
FRQVWUDLQLQJ VPDOO HUHFWV VXFK DV WKH VWUHQJWK RI WKH WXUE X

ALMA 1.3mm Map of the HD 95086 System
6X .</ ODF*UHJRU 0% %RRWK 0 :LOQHU ' - )ODKHUW\ . +XJKH
+DOHV $ 6 ORUULVRQ 6 (UWHO 6 ODWWKHZV % & "HQW

The Astronomical Journal

30DQHWY DQG PLQRU ERGLHV VXFK DV DVWHURLGYV . XLSHU %HOW REMI
V\VWHP ,QWHUDFWLRQV DPRQJ WKHP OHDYH FOXHV DERXW WKH IRUPD
VXFK LQWHUDFWLRQV LV PRVW SURPLQHQW WKURXJK REVHUYDWLRQV F
VLRQ LV GRPLQDWHG E\ WKH SRSXODWLRQ RI ODUJH JUDLQV WKDW VW

PP REVHUYDWLRQV RI +' D \RXQJ HDUO\ W\SH VWDU WKDW KRVW:?
GHEULY GLVN ZLWK ERWK DVWHURLG DQG .XLSHU %HOW DQDORJV 7KH
cUVW WLPH 7KH V\VWHP FDQ EH GHSLFWHG DV D EURDG 05 5 x L C
SHDNHG DW “ DX IURP WKH VWDU 7KH PP GLVN HPLVVLRQ LV FRQ
IURP “ WR : DX ZLWK D VXUIDFH GHQVLW\ GLVWULEXWLRQ GHVF
2XU GHHS $/0$ PDS DOVR UHYHDOV D EULJKW VRXUFH ORFDWHG QHDU W
SRWHQWLDO VSHFWUDO HQHUJ\ GLVWULEXWLRQ DUH FRQVLVWHQW ZLW
VHW FRQVWUDLQWY RQ WKH RUELWDO SURSHUWLHV RI SODQHW E DVVX



IN-SYNC. V. Stellar Kinematics and Dynamics in the Orion A Molecular Cloud
'D 5LR 1 7DQ - & &RYH\ .5 &RWWDDU 0 )RVWHU - % &XOC
1LGHYHU '/ 6WDVVXQ .* &KRMQRZVNL 6 ' )ODKHUW\ . 0 0D
3DQ

The Astrophysical Journal
7KH NLOQHPDWLFY DQG G\QDPLFV RI \RXQJ VWHOODU SRSXODWLRQV

ZH FRQWLQXH RXU DQDO\VLV RI WKH 6'66 ,,, $32*(( ,1 6<1& VXUYH\
LF VXUYH\ RI \RXQJ FOXVWHUV :H IRFXV RQ WKH 2ULRQ $ VWDU IR
RI x VWDUV ,Q 3DSHU ,9 ZH XVHG WKHVH GDWD WR VWXG\ WKH

SURSHUWLHYV WKURXJK UDGLDO YHORFLWLHV YU 7KH \RXQJ VWH
PROHFXODU JDV IROORZLQJ D x NP V JUDGLHQW DORQJ WKH ¢0
GLVWULEXWLRQ LV VOLIJKWO\ EOXHVKLIWHG DQG DV\PPHWULF ZH \
IRUHJURXQG ‘H ¢QG HYLGHQFH IRU NLQHPDWLF VXEFOXVWHULQJ
VWDUV ZLWK FRKHUHQW PRWLRQV 7KHVH DUH PRVWO\ LQ WKH OR.
ORFLWLHVY DUH VPRRWKO\ GLVWULEXWHG FRQVLVWHQW ZLWK LW E
GLVSHUVLRQ 1 'Y YDULHVY DORQJ WKH (ODPHQW 7KH 21& DSSHDU"
DQ ROG G\QDPLFDO DJH +HUH WKHUH LV DOVR VRPH HYLGHQFH IRL
WKH VRXWKHUQ ¢ODPHQW 1Y LV x WLPHY ODUJHU WKDQ YLULDO
WKH OLQH RI VLIKW RI VWHOODU VXESRSXODWLRQV GHWDFKHG IU
WKH SRSXODWLRQ LV DJDLQ LQ DJUHHPHQW ZLWK D YLULDO VWDW|

A Three-Dimensional View of Turbulence: Constraints on Turbulent Motion in the
HD 163296 Protoplanetary Disk Using DCO
JODKHUW\ . 0 +XJKHVY $ 0 5RVH 6 & 6LPRQ - % 4L & $QGUH
( $ULWDJH 3 - %DL ;

The Astrophysical Journal

*DV NLQHPDWLFY DUH DQ LPSRUWDQW SDUW RI WKH SODQHW IRUP
DQG PLIJUDWLRQ IURP WKH VFDOH RI VXEPLFURQ GXVW JUDLQV WK
PROHFXODU OLQH HPLVVLRQ FDQ GLUHFWO\ PHDVXUH WKLV QRQ W
LFDO VWUXFWXUH RI GLVNV GLUHUHQW PROHFXODU OLQHV FDQ E
HIWHQW RI D SURWRSODQHWDU\ GLVN +HUH ZH SUHVHQW&/0$ RE"

DQG &2 IURP WKH GLVN DURXQG +' ‘H DUH,DEOHFWR SODFI
DQG < IFU &2 2 & DQG '&2 UHVSHFWLYHO\ FRUUHVISRILQODLO W R K
OLPLW GHULYHG IURP &2 7KLV LQGLFDWHYV WKDW WKHUH LV OL

FRQWUDU\ WR WKHRUHWLFDO SUHGLFWLRQVY EDVHG RQ WKH PDJQH'
'&2 HPLVVLRQ ZH DOVR ¢QG WKDW LW LV FRQ¢QHG WRDKXKUBRGRQ
DX LQGLFDWLYH RI D FRPSOH[ FKHPLFDO HQYLURQPHQW



Biology

Moving forward on individual heterogeneity
6DQGUD +DPHO -HDQ OLFKHO *DLOODUG 1LJHO * <RFFR] 5RQ ' %DVV
'"RXKDUG (ULF - *DQJORu 20LYLHU *LPHQH] 3K\OLV & /HH ,VDEHO 0 6
DQG <QJYLOG 9LQGHQHYV

Oikos

7KH DLP RI WKLV 2LNRV VSHFLDO LVVXH HQWLWOHG ,QGLYLGXDO KHWH
ELRORJLFDO SURFHVVY ZDV WR SURYLGH D EDODQFHG YLHZ RI LQGLYLG
EURDG UDQJH RI HFRORJLVWY DQG QRW VLPSO\ DV D QRLV\ SURFHVV W
RI ELRORJLFDO SDUDPHWHUYV 7KH PHWKRGRORJLFDO DQG HPSLULFDO
VIQWKHVLY RI WKH UHFHQW DGYDQFHV LQ PHDVXULQJ DQG TXDQWLI\LC
SURYLGH D EURDG UDQJH Rl SHUVSHFWLYHVY RQ WKH HFRORJLFDO DQG
KHWHURJHQHLW\ 7KH ZRUNV FRPSLOHG LQ WKLV VSHFLDO LVVXH HPSK
ELRORJLFDO SURFHVV WKDW VKDSHV D VXEVWDQWLDO SURSRUWLRQ RI
GHPRJUDSK\ DQG HFR HYROXWLRQDU\ G\QDPLFV )ROORZLQJ GLVFXVVLEF
WLRQ DQG FKDQFH LQ OLIH KLVWRU\ WUDMHFWRULHVY GR LQGLYLGXDO
+ 2FWREHU GHGLFDWHG WR WKLV VSHFLDO LVVXH ZH SURSRVH L
QHLW\ LQ HFRORJ\ DQG HYROXWLRQ E\ LGHQWLI\LQJ UHVHDUFK JDSV W
EH VROYHG ERWK IURP D PHWKRGRORJLFDO DQG DQ HPSLULFDO YLHZS

1IXWULHQWYV IURP VDOPRQ SDUHQWY DOWHU VHOHFWLRQ SUH"

BRQ\D . $XHU *UDHPH - $QGHUVRQ 6LPRQ OF.HOYH\ 5RQDOG ' %DVVD

HLWK + 1LVORZ +HOHQ . 'RZQLH /\QQ OF.HOYH\ 7KRPDV $ - ORUJDQ
*DXWKH\ 7KRPDV & 5HLG DQG 1HLO % OHWFDOIH

Ecology Letters *

2UJDQLVPV FDQ PRGLI\ WKHLU VXUURXQGLQJ HQYLURQPHQW EXW ZKH
DQG DOWHU WKHLU HYROXWLRQDU\ WUDMHFWRULHV LV QRW ZHOO XQG
QXWULHQW SXOVHV IURP GHFRPSRVLQJ $WODQWLF VDOPRQ 6DOPR VDC
ZLWK LPSRUWDQW FRQVHTXHQFHV IRU WKHLU SKHQRW\SLF DQG JHQHW
ODUJHU HJJV DQG IDVWHU MXYHQLOH PHWDEROLF UDWHV LQ VWUHDPYV
UHQWDO QXWULHQW LQSXW 'LuHUHQFHV LQ VHOHFWLRQ LQWHQVLWLH\
DPRQJ VWUHDP W\SHV B6WURQJHU VHOHFWLRQ LQ VWUHDPV ZLWK ORZ
VXUYLYLQJ IDPLOLHV FRPSDUHG WR VWUHDPV ZLWK KLJK SDUHQWDO Q
WULHQWY RQ VHOHFWLRQ SUHVVXUHV SURYLGH H[SHULPHQWDO HYLGH
ZLOG SRSXODWLRQV

Predicting coexistence in species with continuous ontogenetic niche shifts and competitive asymmetry
5RQDOG ' %DVVDU -RVHSK 7UDYLV DQG 7LP &RXOVRC

(FRORJ\ SS *

$ ORQIJIVWDQGLQJ SUREOHP LQ HFRORJ\ LV ZKHWKHU VWUXFWXUHG OLII
FLHYV 7KHRU\ EDVHG RQ SRSXODWLRQV ZLWK RQO\ WZR GLVFUHWH VWI
FRH[LVW DW OHDVW RQH PXVW VKLIW LWV QLFKH EHWZHHQ VWDJHV DQC
QLFKHVY +RZHYHU LQ PDQ\ FDVHV QLFKH VKLIWV DUH DVVRFLDWHG ZLV
VLIH DQG ZH KDYH IHZ SUHGLFWLRQV FRQFHUQLQJ FRQGLWLRQV IRU FF
LF GHYHORSPHQW ‘H GHYHORS D IUDPHZRUN IRU DQDO\]LQJ VSHFLHV |
, 30V WKDW LQFRUSRUDWHY FRQWLQXRXV RQWRJIJHQHWLF FKDQJHV LQ |
UDPHWHUL]H WKH PRGHO XVLQJ H[SHULPHQWDO GDWD IURP 7ULQLGDGL
VI\IPPHWULHV LPSDFW VSHFLHV FRH[LVWHQFH 2YHUDOO RXU UHVXOWYV
XSRQ wubLW PHGLDWHG QLFKH VHSDUDWLRQ WUDLW PHGLDWHG FRPS
DFURVV ERG\ VLIHV DQG WKH VHQVLWLYLW\ RI ¢WQHVV WR ERG\ VL]H

URXWHV WR FRH[LVWHQFH :H GLVFXVV KRZ RXU PRGHOLQJ IUDPHZRUN



OL VWDJH RU FRQWLQXRXV VWDJH PRGHOV DQG DOORZV IRU GHULY
FRQWLQXRXV FKDQJHV LQ QLFKH XVH DQG FRPSHWLWLYH DELOLW\

Local Adaptation in Trinidadian Guppies Alters Stream Ecosystem Structure at Landscape Scales despite
High Environmental Variability
7TUR\ 1 6LPRQ 5RQDOG ' %DVVDU $QGUHZ - %LQGHUXS $OHE 6 )(
FKDHO & ODUVKDOO 6WHYHQ $ 7KRPDV -RVHSK 7UDYLV 'DYL

&RSHLD 1R *

'KLOH SUHYLRXV VWXGLHV KDYH VKRZQ WKDW HYROXWLRQDU\ GLY
PHQWY D PDMRU FKDOOHQJH LV WR DVVHVV ZKHWKHU VXFK HYROX
VSDWLDO VFDOHV $W WKH ODQGVFDSH VFDOH DFURVV HLJKW VW
ORFDOO\ DGDSWHG SRSXODWLRQV RI JXSSLHV 3RHFLOLD UHWLFXC
LQYHUWHEUDWH ELRPDVV ZKLOH WKH RSSRVLWH WUHQGV ZHUH W
QRQ ORFDOO\ DGDSWHG JXSSLHV ([FOXVLRQ H[SHULPHQWYV FRQGX
WKDW JXSSLHV ZLWK ORFDOO\ DGDSWHG SKHQRW\SHV VLJQL¢FDQ
QRQ DGDSWHG JXSSLHV KDG QR HUHFW RQ DOJDH EXW VLJIQL¢FDQV
QRW\SH RQ VWUHDP HFRV\VWHPV DUH FRPSDUDEOH LQ VWUHQJWK
LPSRUWDQW GULYHUV RI HFRV\VWHP FRQGLWLRQ 7KH\ DOVR FRUU
DUWL¢FLDO VWUHDPV 2XU UHVXOWY GHPRQVWUDWH WKDW ORFDO
HUHFWV LQ QDWXUDO HFRV\WVWHPV DW D ODQGVFDSH VFDOH ZLWHK
IDFWRUV ¢YH RI WKH VHYHQ SK\WLFDO DQG FKHPLFDO SDUDPHWHU
WKDQ RQH RUGHU RI PDJQLWXGH 2XU ¢QGLQJV VXJIJHVW WKDW HF
QRW VLPSO\ DQ HFRORJLFDO SDWWHUQ

,GHQWL{FDWLRQ RI GLVFUHWH LQWHUPLQJOHG K\SRFUF
lyer M, EssnerRA .OLQJHQEHUJ % &DUWHU O0O(

, Q S U HovumalmiNomparative Neurology

IHXURQV LQ WKH ODWHUDO K\SRWKDODPLF DUHD WKDW H[SUHVYV K\
LQFOXGLQJ ZDNHIXOQHVY DQG UHZDUG VHHNLQJ 7KHVH QHXURQV
ODWLRQV WKDW UHJXODWH ZDNHIXOQHVYV VXFK DV WKH ORFXV FR
DV WR SRSXODWLRQV WKDW UHJXODWH UHZDUG VXFK DV WKH QX!
7R DGGUHVV WKH UROHV RI +FUW QHXURQV LQ VHHPLQJO\ GLVSDU|
EH DOQDWRPLFDOO\ VXEGLYLGHG LQWR DW OHDVW WZR GLVWLQFW
701 DQG D ODWHUDO JURXS WKDW SURMHFWV WR WKH 1$F DQG 9°
WKH K\SRWKHVHV WKDW +FUW QHXURQV FDQ EH FODVVL¢{¢HG EDVHC
WLRQ ZLWKLQ WKH K\SRWKDODPXV :H IRXQG WKDW LQGLYLGXDO +
ERWK WKH /& DQG 701 RU WR ERWK WKH 97%$ DQG 1$F WKDQ ZRXOG
+FUW QHXURQV WKDW SURMHFWHG WR WKH /& RU 701 ZHUH PRVWO'!
1$F ,QWHUHVWLQJO\ WKHVH WZR SRSXODWLRQV RI +FUW QHXURQ"'
FODVVL{HG LQWR PHGLDO RU ODWHUDO JURXSV 7KHVH UHVXOWYV
GRZQVWUHDP SURMHFWLRQV EXW DUH LQWHUPLQJOHG ZLWKLQ WK
rights reserved.

AgRP neurons can increase food intake during conditions of appetite suppression and inhibit anorexigenic
parabrachial neurons
Essner RA, Smith AG, Jamnik AA, Ryba AR, Truther 2D UWHU 0 (

Journal of Neuroscience

7R PDLQWDLQ HQHUJ\ KRPHRVWDVLY RUH[LIJHQLF DSSHWLWH-LQG?
WHPV IXQFWLRQDOO\ LQWHUDFW WR UHJXODWH IRRG LQWDNH :LV
SURWHLQ $J53 VHQVH RUH[LJHQLF IDFWRUV DQG RUFKHVWUDWH D
JHQH UHODWHG SHSWLGH &*53 H[SUHVVLQJ QHXURQV LQ WKH SDU
QHXURQV EHFRPH DFWLYH LQ UHVSRQVH WR DQRUH[LJHQLF KRUPRC



E\ WKH SDQFUHDV DQG FKROHF\VWRNLQLQ &&. VHFUHWHG E\ WKH VP
VXFK DV OLWKLXP FKORULGH /L&O D VDOW WKDW FUHDWHYVY JDVWULF
ZDOO FRPSRQHQW WKDW LQGXFHV LQADPPDWLRQ H[HUW DSSHWLWH VX
HuUHFWV RI LQFUHDVLQJ WKH KRPHRVWDWLF GULYH WR HDW RQ IHHGLC
XQNQRZQ +HUH ZH VKRZ LQ PLFH WKDW IRRG GHSULYDWLRQ RU RSWR:
WR RYHUFRPH WKH DSSHWLWH VXSSUHVVLQJ HuHFWV RI DP\OLQ &&. I
ODWLRQ FDQ DOVR LQFUHDVH IHHGLQJ GXULQJ FKHPRIJHQHWLF PHGLDW
VWLPXODWLRQ UHGXFHV )RV H[SUHVVLRQ LQ 3%1 &*53 QHXURQV DFURV
IURP $J53 QHXURQV WR WKH 3%1 LQFUHDVHYV IHHGLQJ IROORZLQJ DGP
/136 7TKHVH UHVXOWYVY GHPRQVWUDWH WKDW $J53 QHXURQV DUH VXVFLHQ
DSSHWLWH VXSSUHVVLRQ DQG WR GHFUHDVH DFWLYLW\ LQ DQRUH[LJH(
GXULQJ KRPHRVWDWLF QHHG

POMC neurons in heat: A link between warm temperatures and appetite suppression
Vicent MA, Mook CL &DUWHU 0(

PLoS Biol H

'KHQ FRUH ERG\ WHPSHUDWXUH LQFUHDVHVY DSSHWLWH DQG IRRG FRC
FDQ RFFXU GXULQJ HIHUFLVH GXULQJ H[SRVXUH WR ZDUP HQYLURQPHC
QLVPV WKDW OLQN UHODWLYHO\ ZDUP WHPSHUDWXUHYVY WR DSSHWLWH \
GHPRQVWUDWHY WKDW QHXURQV LQ WKH PRXVH K\SRWKDODPXV WKDW
ODWLRQ ZHOO NQRZQ WR VXSSUHVV IRRG LQWDNH DOVR H[SUHVV D Wt
WHQWLDO YDQLOORLG 7539 60LJKW LQFUHDVHYV LQ ERG\ WHPSHUDYV
320& QHXURQV ZKLFK VXSSUHVVHV IHHGLQJ LQ PLFH 7DNHQ WRJHWKH
ERG\ WHPSHUDWXUH DQG IRRG VHHNLQJ EHKDYLRU

Louisa Nyhus 20H[SODLQV WKH ZRUN WKDW VKH FRQGXFWHG ZLWK 3URIHV)
GXULQJ WKH VXPPHU VFLHQFH SRVWHU VHVVLRQ LQ $XJXVW



Chemistry

Comprehensive Characterization of Atmospheric Organic Carbon at a Forested Site
- ) +XQWHU ' $ 'D\ 5 / 1 <DWDYHOOL % % 3DOP $ : + &KDQ
&URVV $QWKRQ\ - &DUUDVTXLOOR 3 &DPSX]DQR -RVW + 6WDUN
$ + *ROGVWHLQ $ *XHQWKHU ' 5 :RUVQRS - $ 7KRUQWRQ &
Nature Geoscience

$WPRVSKHULF RUJDQLF FRPSRXQGYV DUH FHQWUDO WR NH\ FKHPLFI
DQG FOLPDWH +RZHYHU ORQJVWDQGLQJ GLVFXOWLHV LQ SUHGLFW
DQG R[LGDQW OLIHWLPHV LQGLFDWH WKDW RXU XQGHUVWDQGLQJ
SOHWH SUREDEO\ GXH LQ SDUW WR WKH SUHVHQFH RI RUJDQLF V.
QLTXHVY +HUH ZH SUHVHQW PHDVXUHPHQWY RI D ZLGH UDQJH RI D!
XQPHDVXUHG VSHFLHV2ZWDNHQ FRQFXUUHQWO\ DW D VLQJOH VLWH
RI WKH DUwW PDVV VSHFWURPHWULF LQVWUXPHQWY 7KH FRPELQH(
DWPRVSKHULF RUJDQLF FDUERQ FRYHULQJ D ZLGH UDQJH LQ FKHP
VL]H DQG H[KLELWLQJ QR REYLRXV PHDVXUHPHQW JDSV 7KLV HC(
ORFDO RUJDQLF EXGJHW KLJKOLJKWLQJ WKH KLJK HPLVVLRQ- GHS
RYHU SUHYLRXVO\ XQPHDVXUHG VSHFLHV LQFOXGLQJ VHPLYRODW
DFFRXQW IRU RQH WKLUG RI WKH WRWDO RUJDQLF FDUERQ DQG Z
WHQWLDO VHFRQGDU\ RUJDQLF DHURVRO IRUPDWLRQ

Prediction of New Stabilizing Mutations Based on Mechanistic Insights from Markov State Model
0O , =LPPHUPDQ .DWLH O +DUW & $ 6LEEDOG 7 ( )UH
& 5 .QRYHUHN 1 + 7ROLD * 5 %RZPDQ

ACS Central Science

SBURWHLQ VWDELOL]DWLRQ LV IXQGDPHQWDO WR HQ]J\PH IXQFWLRC
SURWHLQYY VWDELOLW\ UHPDLQV D FKDOOHQJH 7KLV LV ODUJHO\
VHPEOH RI UHOHYDQW SURWHLQ FRQIRUPDWLRQV DQG WKHLU UHO
7(0 ODFWDPDVH DQ HQJ\PH WKDW FRQIHUVY DQWLELRWLF UHVLVW|
UHPDLQV XQFOHDU +HUH ZH HPSOR\ ODUNRY VWDWH PRGHOV 060
GLUHUHQW VWUXFWXUHV WKDW 7(0 DGRSWV :H ¢QG WKDW 0 7 VW
LQWHUIDFH :H WKHQ SUHGLFW WKH HuUHFWV RI RWKHU PXWDWLRQV
WHVW RXU SUHGLFWLRQV XVLQJ D FRPELQDWLRQ RI VWDELOLW\ P
PHQWY RI EDFWHULDO ¢WQHVYV :H H[SHFW RXU LQVLJKWY DQG PH
design.

Paleoenvironments of the last Neanderthals in SW Europe (MIS 3): Cova del Coll Verdaguer (Barcelona,
NE of Iberian Peninsula)
- 'DXUD 0 6DQ] ( $0OOXp 0 9DTXHUR - /ySH] *DUFtD $ 6DQFK
- 6 &DUULYQ - 2UWL] 7 7RUUHV / - $UQROG $ %HQVRQ

Quaternary Science Reviews

ODULQH LVRWRSH VWDJH 0,6 ZDV FKDUDFWHULVHG E\ PDUNHG
ZDUP HYHQWV GXULQJ WKH VWDGLDO DQG VHYHUDO UHJLRQDO G|
GHSRVLWV 7KH DLP RI WKLV VWXG\ LV WR UHFRQVWUXFW WKLV S|
&RYD GHO &ROO 9HUGDJXHU D VLWH ORFDWHG RQ WKH ,EHULDQ 3}

DQG ND %3 DQG SURYLGHY DQ RSSRUWXQLW)\ IRU HYDOXDWLQJ
GXULQJ D SHULRG WKDW FRLQFLGHG ZLWK WKH ODVW 1HDQGHUWK
RGV LQFOXGLQJ 8 VHULHV HOHFWURQ VSLQ UHVRQDQFH DPLQR C
WKH VLWH DQG WKH DJHV REWDLQHG VKRZ JRRG DJUHHPHQW 7KH E
GDWD IURP SDO\QRORJ\ DQG FKDUFRDO DQDO\VLV DQG IDXQDO GD
(QYLURQPHQWDO UHFRQVWUXFWLRQ SRLQWV WR DQ LQLWLDOO\ RS



SURJUHVVLYHO\ FKDQJHVY WR D ZRRGODQG HQYLURQPHQWeGBILQDWHG
ilous WD[D LQ FRQWUDVW ZLWK ORZHU ODWLWXGHV RI WKH ,EHULDQ 3HQ
RI PLG DOWLWXGH OHGLWHUUDQHDQ OLPHVWRQH PRXQWDLQVY IRU WKH
LQDWHG E\ D IRUHVWHG ODQGVFDSH FRPSULVLQJ ERUHDO RU PL[HG FRC(
ZLWK SRRU FRPHVWLEOH SODQW UHVRXUFHVY DQG GLVSHUVHG KHUELYR

ESR analyses for herbivore teeth and molluscs from Kharga, Dakhleh and Bir Tarfawi oases: Constraining
water availability ad hominin Paleolithic activity in the Western Desert, Egypt
% $ % WODFNZHOO $QQH 5 6NLQQHU - 5 6PLWK & / +LOO & 6 &K
-, % %OLFNVWHLQ - $ Kag3ahdral\QSpilep’'166 ( 'HHO\
Journal of African Earth Sciences

7RGD\ %LU 7DUIDZL .KDUJD DQG 'DNKOHK 2DVHV DOO VLW LQ (J\SW{V
RFEFXUULQJ VXUIDFH ZDWHU FRXSOHG ZLWK B PP\ RI SUHFLSLWDWLR
XQLQKDELWDEOH WRGD\ ZKLOH 'DNKOHK DQG .KDUJD GHSHQG RQ ERUH
VFDWWHUHG ORFDWLRQV GRWWLQJ WKH 4XDWHUQDU\ VXUIDFHV DQG G
ODWH WHHWK DQG VQDLOV UHFRUG WLPHV ZKHQ VXUIDFH ZDWHU GLG
%LU 7DUIDZL LQ ODULQH ,VRWRSH 6WDJHV 0,6 DQG ZHWODQGV F
KHUELYRUHV DQG KRPLQLQV 'DNKOHK 2DVLV KRVWHG D ODUJH ODNH |
IRU PDQ\ PLOOHQQLD VXEVHTXHQWO\

(65 GDWHV RQ IRVVLOV DQG WXID GDWHV VKRZ WKULYLQJ ODFXVWULQH

DQG DQG LQ VKRUWHU HSLVRGHV LQ 0,6 DQG $W .KDU.
(VFDUSPHQW HGJH EXW WKH ZDWHU ZDV SRQGHG LQ VPDOO EDVLQV GD
IRVVLOV DWWHVW WKDW ZDWHU H[LVWHG WKHUH LQ 0,6 H DQG RQH
WKDW WKDQNV WR KLJKHU UDLQIDOO DQG RU JURXQGZDWHU WDEOHYV
SRUWLQJ IRRG UHVRXUFHV OLNH ODUJH KHUELYRUHV DQG PROOXVFV
LQ WKH :HVWHUQ '"HVHUW

Middle Stone Age human teeth from Magubike rockshelter, Iringa Region, Tanzania

3 5 :LOORXJKE\ 7 &RPSWRQ 6 0 %HOOR . 0 %LLWWQHU 3 0 %X\
PL0oS One H - X0\
,Q VL[ LVRODWHG KRPLQLQ WHHWK ZHUH H[FDYDWHG IURP-0OLGGOH

VKHOWHU LQ VRXWKHUQ 7DQ]DQLD 7KH\ FRPSULVH WZR FHQWUDO LQFL
DQG RQH IRXUWK SUHPRODU $00 DUH IXOO\ GHYHORSHG DQG FRPH IUI
WKH\ PD\ UHSUHVHQW D VLQJOH LQGLYLGXDO :KLOH WKHUH LV VRPH H°®
J\ R WKHVH WHHWK FOHDUO\ VKDUHV IHDWXUHYV ZLWK DQDWRPLFDOO\ F
DUH FRPSDUHG WR WKRVH IURP RWKHU $IULFDQ DQG QRQ $IULFDQ GHQ!
WZHHQ HDVWHUQ DQG VRXWKHUQ $IULFDQ 6WRQH $JH KXQWHU JDWKHU
DFWHULVWLFV RI WKH 0ODJXELNH WHHWK UHVHPEOH WKRVH RI WKH 6DQ
WKUHH LQFLVRUVY DUH PDUNHG RQ WKH ODELDO FURZQ E\ VFUDWFKHYV \
QRQ PDVWLFDWRU\ VFUDWFKHY RQ WKH ODJXELNH WHHWK VXJJHVW WK
UHSHDWHG DFWLYLWLHVY XQGHUWDNHQ WKURXJKRXW WKH OLIH RI WKH
DQG UDGLRFDUERQ GDWHV RQ DVVRFLDWHG VQDLO VKHOOV JLYH YDU\L
DJH LV \HDUV



Computer Science

Smart Homes: Undeniable Reality or Always Just around the Corner?
A.J.Brush'96 0 +D]DV DQG - $OEUHFKW

IEEE Pervasive Computing Y R O QR -DQ O0DU

'LWK WKLV LVVXH ZHYUH H[FLWHG WR ODXQFK WKH 6PDUW +RPHV
VPDUW KRPHV LVQYW QHZ $FDGHPLFV DQG SUDFWLWLRQHUV KDYH
ZHUH SUHVHQWHG DW WKH ,QWHUQDWLRQDO &RQIHUHQFH RQ-&RPS
WRPDWLRQ WHFKQRORJ\ VXFK DV ; Z2Z2Z [ FRP ZDV LQYHQWHG L
DQ H[SORVLRQ LQ FRQQHFWHG GHYLFHV IRU WKH KRPH LQ FRQMX
WKH SUHYDOHQFH RI KRPH ZLUHOHVV QHWZRUNV )RU H[DPSOH W
VXUSULVHG WR VSRW YLGHR GRRUEHOO V\VWHPV IRU VDOH DORQJ\
YLFHV WKDW GRQTW UHTXLUH D KRPH UHPRGHO PDWXULQJ VWDQG
Rl VSHHFK DSSOLDQFHYVY DV D XVHU LQWHUIDFH IRU LQ KRPH LQWH
ZRUOG ,Q WKLV DUWLFOH ZHTOO KLJKOLJKW WUHQGY DQG UHVHD!
LQJ UHVHDUFKHUV LQ WKH DUHD WR VKDUH WKHLU SHUVRQDO SHU

Smart Homes: Inhabited
A.J.Brush'96 0 +D]DV DQG - $OEUHFKW

IEEE Pervasive ComputingY RO QR -XO 6HS

$OWKRXJIJK DFDGHPLFVY DQG UHVHDUFKHUV KDYH EHHQ GHYHORSLQ.
WLPH WKH ZRUN ZDV H[SHULPHQWDO DW EHVW20DUJH QXPEHUYV RI ¢
RZQ KRPHV 2QH RI WKH ELJJHVW KXUGOHV WR WKH ZLGHVSUHDG D
ZRUN WRIJHWKHU 6HYHUDO GLUHUHQW QHWZRUNLQJ

SURWRFROV ZHUH XVHG IRU FRPPXQLFDWLRQ DQG WKH FRQ¢JIXUD)
WKH FRQFHSW RI WKH ,QWHUQHW Rl 7KLQJVY DQG RQH RI PRVW HJF
PDWLRQ WHFKQRORJLHV %\ FRQQHFWLQJ GHYLFHVY WR WKH ,QWHU
QRORJLHV LQWR UHDO KRPHV $W WKH VDPH WLPH VHQVRUV DQG J
HIDPSOH WHFKQRORJLHV WKDW XVH YRLFH DV D FRPSXWLQJ LQWH
Rl YRLFH UHFRIJQLWLRQ DSSURDFKHYV H[SHUWV SUHGLFW WKDYV
GHYLFHV FRQWLQXH WR LPSURYH DQG PRUH SHRSOH DGRSW WKHP
WKHVH WHFKQRORJLHV ,Q WKLV DUWLFOH ZH KLJKOLJKW UHFHQW

O9HUL¢,HG)7 $ 9HUL¢HG +LJK 3HUIRUPDQFH 3UHFLVH '"\QDF
James R. Wilcox 13 8RUPDF )ODQDJDQ 6WHSKHQ 1 )UHXQC

ACM Symposium on Principles and Practice of Parallel ProgrammiigyD JH V

‘\QDPLF GDWD UDFH GHWHFWRUYV DUH YDOXDEOH WRROV IRU WHVW
SHUIRUPDQFH WKH\ DUH W\SLFDOO\ LPSOHPHQWHG XVLQJ VRSKLV\
SURQH WR WKH H[DFW VDPH NLQG RI FRQFXUUHQF\ EXJV WKH\ DUH
GHYHORSHG 9HUL¢HG)7 D FOHDQ VODWH UHGHVLJQ RI WKH )DVW7
VDPH SUHFLVLRQ JXDUDQWHH DV )DVW7UDFN EXW LV VLPSOHU WR
LFDOO\ YHULI\ DQ LPSOHPHQWDWLRQ RI LWV FRUH DOJRULWKP XVL
JXDUDQWHHY ZLWKRXW VDFUL¢{FLQJ DQ\ SHUIRUPDQFH RYHU FXUUF
LPSOHPHQWDWLRQV IRU -DYD

BigFoot: Static Check Placement for Dynamic Race Detection
'XVWLQ 5KRGHV &RUPDF )ODQDJDQ 6WHSKHQ 1 )

ACM Conference on Programming Language Design and Implementatob J H V

BUHFLVH G\QDPLF GDWD UDFH GHWHFWRUV SURYLGH VWURQJ FRUI
JHQHUDOO\ NHHS DQDO\VLY VWDWH LQ D VHSDUDWH VKDGRZ ORFD\
WHQWLDOO\ XSGDWH WKH FRUUHVSRQGLQJ VKDGRZ ORFDWLRQ RQ
XVHV D FRPELQDWLRQ RI VWDWLF DQG G\QDPLF DQDO\VLV WHFKQL



'LWK %LJ)RRW PXOWLSOH DFFHVVHV WR DQ REMHFW RU DUUD\ RIWHQ L
FRPSUHVVHG VKDGRZ ORFDWLRQ UHVXOWLQJ LQ D SHUIRUPDQFH LPSU

Correctness of Partial Escape Analysis for Multithreading Optimization
'XVWLQ 5KRGHVY &RUPDF )ODQDJDQ 6WHSKHQ 1 )UHXC

Workshop on Formal Techniques for Java-like Progran&D JH V

&RPSLOHUV RIWHQ XVH HVFDSH DQDO\VWLV WR HOLGH ORFNLQJ RSHUDW
WHFWRUV PD\ XVH HVFDSH DQDO\VLVY WR HOLGH UDFH FKHFENV RQ WKU
RI WKHVH WZR UHODWHG RSWLPL]DWLRQV ZKHQ XVLQJ D SDUWLDO HVF
WKUHDG ORFDO EXW WKDW PD\ ODWHU EHFRPH WKUHDG VKDUHG :H VK
LV XQVRXQG IRU WKH -DYD PHPRU\ PRGHO :H DOVR VKRZ WKDW UDFH
ZHDNHQV WKH SUHFLVLRQ RI G\QDPLF UDFH GHWHFWRUV )LQDOO\ ZH S
DQDO\VLV LV VRXQG ZLWK UHVSHFW WR WKLV ZHDNHQHG EXW VWLOO X

The Full Path to Full Path Indexing
<DQJ =KDQ $OH[DQGHU &RQZD\ <L]KHQJ -LDR (ULF .QRUU OLFKDHO %
-DQQHQ 5RE -RKQVRQ 'RQDOG ( 3RUWHU DQG -XQ <Xl
Proceedings of the 16th USENIX Conference on File and Storage Technologies (FAST ‘18)

)XOO SDWK LQGH[LQJ FDQ LPSURYH , 2 HVFLHQF\ IRU ZRUNORDGV WKDW
DUFKLFDO GLUHFWRULHY EHFDXVH GDWD LV SODFHG RQ SHUVLVWHQW
UHQDPHV LQ D ORFDO ¢(OH V\VWHP ZLWK IXOOSDWK LQGH[LQJ DUH SUREK
7KLV SDSHU VKRZV KRZ WR XVH IXO0O SDWK LQGH[LQJ LQ D ¢(¢OH V\VWHP
7KH SDSHU LQWURGXFHY D UDQJH UHQDPH PHFKDQLVP IRU HVFLHQW NI
7KLV PHFKDQLVP LV HQFDSVXODWHG LQ WKH NH\ YDOXH $3, DQG VLPSO
‘H LPSOHPHQWHG WKLV PHFKDQLVP LQ %HWU)6 DQ LQNHUQHO ORFDO .
SHUIRUPV UHFXUVLYH JUHSV [ IDVWHU DQG UDQGRP ZULWHYV [ IDVV
ZLWK LQGLUHFWLRQ EDVHG ¢(OH V\VWHPV IRU D UDQJH RI VLIHV %HWU
¢OH VA\VWHPV VXFK DV HW ;)6 DQG =)6 DFURVV D YDULHW\ RI ZRUNO

How to Fragment Your File System
$OH[ &RQZD\ $LQHVK %DNVKL <L]KHQJ -LDR <DQJ =KDQ OLFKDHO $ %t
OH\ & .XV]PDXO 'RQDOG ( 3RUWHU -XQ <XDQ DQG 0DUWLQ

;login: magazine 9R O 1R + 6XPPHU

J)LOH VA\VWHPVY DWWHPSW WR DYRLG DJLQJ RU IUDJPHQWDWLRQ RYHU V
LPSOHPHQWHUY DQG XVHUVY DOLNH WUHDW DJLQJ DV D VROYHG SUREO!
WKDW FDQ FDXVH WKHVH EHVW JXHVV (OH EORFN SODFHPHQW KHXULV'
DJLQJ 7KLV SHUIRUPDQFH GHFOLQH FDQQRW EH SUHYHQWHG ZLWK PR/
QRW HOLPLQDWH WKH DJLQJ HuUHFWV 2XU *LW EDVHG DJLQJ VFKHPH FD
LW HDV\ IRU SUDFWLWLRQHUV WR LQFRUSRUDWH DJLQJ LQWR EHQFKPD!

OARS: Exploring Instructor Analytics for Online Learning
-RQ %DVVHQ ,ULV +RZOH\ (WKDQ )DVW -RKQ OLWFKHOO .

Proceedings of the 5th ACM Conference on Learning at Scale (L@S 2018)

/HDUQLQJ DQDO\WLFV V\VWHPV KDYH WKH SRWHQWLDO WR EULQJ HQRI
LQVWUXFWRUY DQG SODWIRUPV GR QRW DGHTXDWHO\ OHYHUDJH OHDU
SRUW RQ WKH YDOXH RI WKHVH V\VWHPV IURP WKH SHUVSHFWLYH RI FR
D PRGXODU DQG UHDO WLPH OHDUQLQJ DQDO\WLFV VI\VWHP WKDW ZH G
RI WKRXVDQGV RI OHDUQHUV :H OHYHUDJH WKLV V\VWHP DV D VWDUWI
VHW RI LQVWUXFWRUV 2XU VWXG\ VXJIJHVWYVY QHZ GHVLJQ JRDOV IRU O
DQDO\WLFV WR PDQ\ LQVWUXFWRUV DQG WKH YDOXH RI AH[LELOLW\ L
ZRUNLQJ ZLWK DQ DQDO\WLFV V\VWHP



Empirical Evidence for Evaluation Anxiety and Expectancy Value Theory for Help Sources
,ULV +RZOH\ &DURO\Q 5RVp

Proceedings of the 13th International Conference of the Learning Sciences (ICLS 2018)

([SHFWDQF\ 9DOXH 7KHRU\ IRU +HOS 6RXUFHV (97 +6 VWDWHV WKD
VRXUFH LV GHWHUPLQHG E\ WKHLU SHUFHLYHG H[SHFWDWLRQ WKD
KHOS I[URP WKDW VRXUFH 7KLV SDSHU SURYLGHYV LQLWLDO HRSLUL
YLGLQJ VXSSRUW IRU FRVWV RI VHHNLQJ KHOS IURP D SDUWLFXOD
H[SHULPHQW VKRZV WKDW UDLVLQJ SHUFHLYHG H[SHFWDQFLHYV DQ!
LOWHQWLRQ WR VHHN KHOS 2XU UHVXOWY DOVR VKRZ WKDW HYDO
LOWHQWLRQV WR VHHN KHOS IURP D SDUWLFXODU VRXUFH

If an Algorithm is Open Accessible, and No One Can Understand it, is it Actually Open?
ULV +RZOH\

$UWL¢{FLDO ,QWHOOLJHQFH LQ (GXFDWLRQ :RUNVKRS R

$V EODFNER[ DOJRULWKPV SOD\ DQ LQFUHDVLQJ UROH LQ FODVVUR
H[SODLQ WKH LQSXWV DQG ODWHQW YDULDEOHVY WKDW GHWHUPLQ
HYHQ VA\VWHPV XVLQJ RSHQ DOJRULWKPV IDFH VLPLODU FRQFHUQV
HJ LQVWUXFWRUV VWXGHQWY SDUHQWYV HWF RI WKH V\VWHP
PDFKLQH OHDUQLQJ PRGHO DQG WKH RXWFRPHV GLVSOD\HG WR W
DUH WRR FRPSOH[ WR HDVLO\ LOQOWHUURJDWH WKH GHFLVLRQ PDNLC
7TUDFLQJ %.7 FODVVL¢(FDWLRQ HWF DUH FRQVLGHUDEO\ PRUH FI
GHUVWDQG WKHP 7KLV ZRUN DVNV ZKDW DUH WKH HWKLFDO LPSOI
GHFLVLRQ PDNLQJ VRIWZDUH WKH\ FRXOG LQWHUURJDWH EXW GXtI
UHVHDUFKHUVY KHOS EULGJH WKDW JDS"

Geosciences

Examining the Marine Isotopic Gradient Through the Late Devonian Using Microfossils
from the Kellwasser Horizons
Ezekiel King Phillips '18 SKRHEH &RKHQ &KULVWRSKHU -XQLXP DQG

Geological Society of America Abstracts with Programs GRL DEV DP

7KH /DWH 'HYRQLDQ LV FKDUDFWHUL]JHG E\ GHFOLQLQJ !&2 LQFU|
R[LD DQG PDULQH H[WLQFWLRQV VSHFL,{FDOO\ SUHYDOHQW LQ VI
DUH OLQNHG WR ZLGHVSUHDG ODPLQDWHG EODFN VKDOHV NQRZQ
SRVLWLYH H[FXUVLRQV LQ / & YDOXHV RI ERWK FDUERQDWHY DQG
RI WKHVH H[FXUVLRQV ZH H[WUDFWHG NHURJHQV IURP EODFN VKI
(LIKWHHQPLOH &UHHN LQ XSVWDWH 1HZ <RUN 5HVXOWLQJ PDFHUD
RI PDULQH RULJLQ DQG LQFOXGH DEXQGDQW DQG GLYHUVH RUJDQL
WKH GULYHU RI WKH / & H[FXUVLRQV DQG WR KHOS UHVROYH XQNQ
ZH PHDVXUHG WKH / & RI PLFURIRVVLOV DQG NHURJHQ JUDLQYV
IRU WUDFH / & PHDVXUHPHQWYV

7TKH / & YDOXHV RI LQGLYLGXDO NHURJHQ JUDLQV ZHUH LVRW
WR EXON / &RUJZLWKLQ HDFK VHFWLRQ 7KH / & YDOXHV RI LQGLY
VLIQL,;FDQWO\ GLUHUHQW IURP FRHYDO NHURJHQV 7KH GLUHUHQF!
RU 46D YDULHV EHWZHHQ VHFWLRQV ZLWK WKH ODUJHVW 0D YDOXF
DQG WKH EHG FRQWDLQLQJ WKH 8SSHU .HOOZDVVHU +RUL]JRQ :KL
IRVVLOV LV XQFHUWDLQ WKH / & YDOXHV VXJIJHVW WKDW WKH\ D
LVRWRSLF GLUHUHQFH EHWZHHQ EXON RUJDQLF PDWWHU DQG WKH
ZDWHU HFRORJ\ ZKHUH '",& LV & HQULFKHG EHFDXVH RI D VWURQJ
QXDQFHG DQDO\WVHV RI FDUERQ F\FOH G\QDPLFV DFURVV WKH HQG '
Rl 3DOHR]RLF RUJDQLF ZDOOHG PLFURIRVVLO SDOHRHFRORJ\



New Approaches to Accessing High-Resolution Biogeochemical Signals from Ancient Organic Materials

&KULVWRSKHU . -XQLXP %HQMDPLQ 8YHJHV /LQGD & ,YDQ\ 5RZDQ &
'DV $0DL Q BzekleFINKing Phillips ‘18
Geological Society of America Abstracts with Programs GRL DEV DP

:KHQ DVVHVVLQJ WKH JHRORJLFDO UHFRUG WKH G\QDPLFV RI WKH VHG
DQG OLPLW RXU DELOLW\ WR XQGHUVWDQG SURFHVVHV WKDW-RFFXU RY
SOLQJ LQ PDULQH URFNV WKH UHVXOWLQJ RUJDQLF PDWHULDO PD\ FR
WKH JHRORJLF UHFRUG WKHUH DUH PDWHULDOV WKDW UHYHDO LQIRU!
G\QDPLFVY DW H[WUDRUGLQDU\ WHPSRUDO UHVROXWLRQ 6NHOHWDO FDI
RI \HDUV WR GHFDGHV DQG FRQWDLQ WUDFH TXDQWLWLHV RI-FRUJDQLF
OL]HG IRU FDUERQ DQG QLWURJHQ LVRWRSH DQDO\VHV :LWK QDQR($ Z
IRU QLWURJHQ DQG FDUERQ LVRWRSHV ZH FDQ EHJLQ WR DQDO\]H UHF
FDUERQDWHY DV ZHOO DV HIWUDFWDEOH RUJDQLF PDWHULDOV VXFK D\

'H ZLOO KLJKOLJKW D VXLWH RI QHZ RUJDQLF QLWURJHQ DQG FDU
FRUDOV DQG PRGHUQ ELYDOYHV DV ZHOO DV FDUERQ LVRWRSH PHDVXU
DQG (RFHQH IRVVLO ZRRG )RU H[DPSOH WKH QLWURJHQ LVRWRSLF FR
FRUDOV LV RQ DYHUDJH HQULFKHG E\ A UHODWLYH WR WKH EXON U|
QLWURJHQ LV ODUJHO\ UHSUHVHQWDWLYH RI WKH ORQJ WHUP-SULPDU\
WHQW ZLWK D WURSKLF HuHFW DQG WKDW UXJRVH FRUDOV DUH SODQN
EXW QDQR($ DOORZV IRU VHULDO VDPSOLQJ RI VDPSOHV SHU FRUDO
WKH OHQJWK RI DQ LQGLYLGXDO FRUDO DQG ZKHQ DGMXVWHG IRU WUF
VHGLPHQWDU\ RUJDQLF PDWWHU A 7KH YDULDELOLW\ LQ WKH / 1 RI
YDULDELOLW\ LQ EDVLQDO FRQGLWLRQV RU FKDQJHV LQ FRUDO IRRG V.

New Re-Os and U-Pb Age Constraints for the Biological Innovations and Geochemical and Climatic Per-
turbations of the Neoproterozoic
$ODQ ' 5RRQH\ -XVWLQ 9 6WUDXVV 3KRHEH $ &RKHQ 'DQLHO &

Geological Society of America Abstracts with Programs GRL DEV DP

2YHU WKH SDVW WZR GHFDGHV D UHQHZHG LQWHUHVW LQ WKH 1HRSUR
RI JOREDOO\ VIQFKURQRXVY DQG ORQJ OLYHG PXOWL 0\U JODFLDO HSLI
FOHV DQG ELRORJLFDO LQQRYDWLRQV WKDW XVKHUHG LQ LQFUHDVHG
DQG FOLPDWLF XSKHDYDOV WRRN SODFH GXULQJ WKH ¢(¢QDO DVVHPEO\
8QUDYHOLQJ WKH WHPSR RI LOWHUDFWLRQV EHWZHHQ WHFWRQLFV R)
LQ RUGHU WR EHWWHU XQGHUVWDQG WKH GULYHUV RI HYROXWLRQDU\
2] SDUWLFXODU LQWHUHVW LV WKH SDOHRHQYLURQPHQWDO FRQWHI[W
WKH 6WXUWLDQ JODFLDWLRQ $ SDXFLW\ RI UDGLRPHWULF DJH FRQVW
IUDPHZRUN Rl WKHVH HQYLURQPHQWDO DQG HYROXWLRQDU\ HYHQWYV D
LPHOQWDU\ VXFFHVVLRQV +HUH ZH SUHVHQW QHZ 8 3E JLUFRQ DQG 5H 2
GDWD IURP PXOWLSOH ORFDWLRQV &RXSOHG ZLWK PLQHUDORJLFDO .
DJH FRQVWUDLQWY HQDEOH XV WR PRUH IXOO0\ XQGHUVWDQG WKH URO
WULJJHUHG WKH ELRORJLFDO DQG JHRFKHPLFDO WUDQVIRUPDWLRQV R

WV D 3URWLVW (DW 3URWLVW :RUOG 5HFDOFLWUDQFH 3UHGDWLRQ
3KRHEH $ &RKHQ DQG / $ 5LHGPDQ

Emerging Topics in Life Sciences (7/6 *

SUHGDWLRQ DQG KRZ RUJDQLVPV UHVSRQG WR LW LV DQ LPSRUWDQYV
RI RXU XQGHUVWDQGLQJ RI SUHGDWLRQ IRFXVHV RQ PRGHUQ PHWD]RE
JOH FHOOHG HXNDU\RWHV FRPPRQO\ UHIHUUHG WR DV SURWLVWV ,Q
RQ RWKHU SURWLVWY EHJLQQLQJ LQ WKH 7RQLDQ 3HULRG -+ 0D
PLQHUDOL]DWLRQ DQG WKH DSSHDUDQFH RI PXOWLSOH XQPLQHUDOL]H!
&U\RJHQLDQ + 0D SRWHQWLDOO\ LQGLUHFW HYLGHQFH RI SUHGDYV



FORFN DQDO\VHV LV FRLQFLGHQW ZLWK PXOWLSOH PHWULFV WKD
IRVVLO DVVHPEODJHV 3UHGDWLRQ WKXV PD\ KDYH SOD\HG D FUL
OXWLRQ RI SURWLVWDQ DUPRU LQ WKH 1HRSURWHUR]RLF (UD +HU
7TRQLDQ DQG &U\RJHQLDQ RFHDQV DV YLHZHG WKURXJK WKH IRVVLC
XSRQ RWKHU HXNDU\RWHV HXNDU\RYRU\ PD\ KDYH SOD\HG D UROF
RI ELRPLQHUDOL]DWLRQ

Biogeochemical Controls on Black Shale Deposition During the Frasnian-Famennian Biotic Crisis in the
lllinois and Appalachian Basins, USA, Inferred from Stable Isotopes of Nitrogen and Carbon
% 7 8YHJHV & . -XQLXP '/ %R\HU 3KRHEH $ &RKHQ

Palaeogeography, Palaeoclimatology, Palaeoecology

7KH )UDVQLDQ )DPHQQLDQ ELRWLF FULVLV LV PDUNHG E\ WZR GL\
ZDVVHU (YHQWV .:(V WKDW LQ PDQ\ ORFDWLRQV DUH DVVRFLDWH
QLWURJHQ DQG FDUERQ LVRWRSHV RuHU LQVLJKW LQWR WKH ELR:
PDWWHU DQG SDODHRFHDQRJUDSKLF FRQGLWLRQV GXULQJ WKH

RUJDQLF FDUERQ / &RUJ LVRWRSH GDWD IURP WKH /DWH 'HYRQLI
D IRFXV RQ LQWHUYDOV HQFRPSDVVLQJ WKH .:(V %ODFN VKDOHV |
SOHWHG i + A DQG KDYH VLJQL:{;FDQWO\ ORZHU / 1EXON WKDQ
FRQVLVWHQW ZLWK PDQ\ LQVWDQFHV RI EODFN VKDOH GHSRVLWLF
EURDG SRVLWLYH H[FXUVLRQV a A IURP EDFNJURXQG WKDW DL
WKHVH SRVLWLYH H[FXUVLRQV LQ / &RUJ DUH VKDUS GHFUHDVHV |
i A 7KH SDWWHUQ RI/ 1EXON DQG / &RUJ YDOXHV VXJIHVWV Wk
ZDWHU FROXPQ VWUDWL¢{FDWLRQ H[HUW D SULPDU\ FRQWURO RQ E
,Q WKH FRQWH[W RI WKH )UDVQLDQ )DPHQQLDQ ELRWLF FULVLV W}
KDYH OLNHO\ SODFHG H[WUHPH VWUHVV RQ RUJDQLVPV ZLWKLQ WK
KDYH EHHQ D FRQWULEXWLQJ IDFWRU WR GLYHUVLW\ ORVV RYHU W

Surface Ocean Radiocarbon Reservoir Ages from Land-Sea Tephra Correlation Constrains Deglacial
Chronology and Ocean Circulation in the Southeast Bering Sea
OHD 6 &Rwiseia Miller '18 Caroline White-Nockleby ‘1Alice Chapman ‘15 DQG $ & OL]

Abstract PP44A-07 presented at 2017 AGU Fall MeetimfgHZ 2UOHDQV /$ 'HF

5DGLRFDUERQ HVWLPDWHV RI WKH SDVW RFHDQ DUH YDOXDEOH EH
WR WUDFH ERWK WKH GLVWULEXWLRQ DQG UDWH RI WUDQVSRUW
VXUHPHQWY RQ SODQNWRQLF DQG EHQWKLF IRUDPLQLIHUD DVVXPlI
GXVWULDO YDOXH ZKLFK LI LQFRUUHFW FDQ VWURQJO\ ELDV UDG
YROFDQLF DUFV DQG WKHUH LV JUHDW SRWHQWLDO WR XVH WHSK
JODFLDO DQG GHJODFLDWLRQ DQG DVVLJQ FDOHQGDU DJHV WR W|
UDGLRFDUERQ DJHV ,Q WKLV VWXG\ ZH XVH PDMRU DQG WUDFH HC
UDGLRFDUERQ GDWHG ODNH FRUHV IURP 6DQDN ,VODQG LQ WKH HD
VRXWKHDVW %HULQJ 6HD 7KHUH DUH QXPHURXV WKLQ WHSKUDV S
DQG HDUO\ +RORFHQH LQ PDULQH FRUHV IURP GHSWKYV P zZ
WKDW WUDFH HOHPHQWY DUH FUXFLDO LQ GLVWLQJXLVKLQJ WHSK
PHDVXUHPHQWY VXJJHVW WKDW WKH EHQWKLF DWPRVSKHUH UDGLF
%ROOLQJ $OOHURG DUH VLPLODU WR SUH LQGXVWULDO YDOXHV V
from the region.

Testing the Fidelity of Laminations as a Proxy for Oxygen Concentration in the Bering Sea Over Millennial
to Orbital Timescales
Anna Black '19, Natasha Baranow '18, Samuel Amdur ‘I5QG OHD &RRN

Abstract PP41C-1321 presented at 2017 AGU Fall MeetidigHZ 2UOHDQV /$ 'HF
2FHDQ FLUFXODWLRQ DQG ELRORJLFDO SURGXFWLYLW\ SOD\ DQ LP



WLRQ WR JOREDO KHDW WUDQVSRUW DQG DLU VHD H[FKDQJH RI &2a 2F
FLUFXODWLRQ DQG ELRORJLFDO SURGXFWLYLW\ 6HGLPHQW ODPLQDWL
FRQFHQWUDWLRQ ODQ\ VHGLPHQW FRUHV IURP WKH 3DFL¢{(F 2FHDQ DUF
VWXGLHVY KDYH QRW SURYLGHG DQ LQ GHSWK H[DPLQDWLRQ RI ODPLQD
7\SLFDOO\ VWXGLHV WR GDWH WKDW FRQVLGHU ELRWXUEDWLRQ DV D !
VHGLPHQW FRUH IURP D VLWH OHDYLQJ DPELJXLW\ DV WR ZKHWKHU OTI
VHGLPHQW FRUHV IURP WKUHH GLUHUHQW KROHV $ & ' RQ WKH QRUW
ZH LQYHVWLJDWH KRZ IDLWKIXOO\ ODPLQDWLRQV UHFRUG R[\JHQ FRQFI
IRU FP LOQWHUYDOV IRU WKH FRUHV IURP HDFK RI WKH WKUHH KROHV
'H ¢QG WKDW WKH ELRWXUEDWLRQ LV UHODWLYHO\ FRQVLVWHQW ZLW
ODPLQDWLRQV PD\ EH D IDLWKIXO LI QRW SHUIHFW SURJ[\ IRU ORFDO
I[IURP D FRPSOHWH KROH UHSUHVHQWLQJ RYHU \HDUV WKHUH VHH
WKH SDVW ¢(YH JODFLDO F\FOHV VXJJHVWLQJ WKHUH LV QR FRQVLVWH(
LQ WKH QRUWKHUQ %HULQJ 60RSH 7KXV K\SRWKHVHV RQ RFHDQ FLUF
IURP WKH ODVW GHJODFLDWLRQ PD\ QRW DSSO\ WR SUHYLRXV * ,* F\FO

The Environmental Legacy of Channelisation on Aquatic Habitats of a Gravel-Bed Wandering River
Daniel Donahue '19DQG -RVp &RQVWDQWLQH

Geological Society of America Abstracts with Programs GRL DEV DP

$V RQH Rl WKH ODVW UHPDLQLQJ FROG ZDWHU ¢VKHULHV LQ 0DVVDFKX)\
WLRQLQJ RI WKH JUDYHO EHG ZDQGHULQJ +RRVLF 5LYHU &KDQQHOLV

WK FHQWXU\ UHVXOWLQJ LQ QDUURZHG VWUHWFKHV Rl FKDQQHO DE\
RI WKLV H[WHQVLYH HQJLQHHULQJ KDYH QRW EHHQ WKRURXJKO\ HYDO
HFRORJLFDO ARZV DQG FKDQQHO FRQQHFWLYLW\ ,Q RUGHU WR EHWWH
WR LQIRUP UHVWRUDWLRQ VWUDWHJLHY EHLQJ GHYHORSHG ZH GRFXP
DTXDWLF KDELWDWYV DQG DVVHVV WKH FRQGLWLRQV QHHGHG WR VXSSR
DHULDO LPDJHU\ ZH KLJKOLJKW WKH KLVWRULFDO LPSRUWDQFH RI PLG
VWUHDP :H TXDQWLI\ WKH UDWH RI ORVV Rl WKHVH LQ FKDQQHO IHDW
KLVWRULFDO DQDO\VLV ZLWK PRGHUQ VXUYH\V RI WKH FKDQQHO :H FF
LV WKH IRFXV Rl PDQ\ Rl WKH UHVWRUDWLRQ SODQV PD\ EH LQDSSURS
XQVWHDG\ EHG PDWHULDO VXSSO\ KDV WHQGHG WR IRUFH WKH IRUPDW
SRUDOO\ VWDEOH ELIXUFDWLRQV

Snapshots of a Changing Landscape: The Historical Geomorphology of the Lower Mississippi River
Andrew Bloniarz’'18DQG -RVp &RQVWDQWLQH

Geological Society of America Abstracts with Programs GRL DEV DP

7KH OLVVLVVLSSL 5LYHU VA\VWHP KDV XQGHUJRQH D GUDPDWLF WUDQVI
WLRQ WKURXJKRXW WKH 1RUWK $PHULFDQ KHDUWODQG LQ WKH WK DC
OHYHHY DQG GDPV WKH QHDU WRWDO GHIRUHVWDWLRQ RI WKH ULYHU
KLJK YROXPH ULYHU WUDVF DUH MXVW D IHZ HI[DPSOHV RI KRZ WKH ZD\
FKDQJHG 6FLHQWL¢{(F REVHUYDWLRQV RI WKH ULYHU DQG LWV SURFHV'
FRPSUHKHQVLYH WKDQ ZKDW ZRXOG EH PDGH WRGD\ 7KLV UHVXOWYV LC
WLRQ DERXW WKH EHKDYLRU RI WKH ULYHU EHIRUH WKH DGGLWLRQ RI C
QHO $ EHWWHU XQGHUVWDQGLQJ RI KRZ WKH OLVVLVVLSSL DQG LWV V
SURYLGH LQVLIJKW DV WR KRZ ULYHUV DURXQG WKH ZRUOG RSHUDWH R
DQG ODQGVFDSHV VXUURXQGLQJ WKHVH ULYHUV PLJKW FKDQJH DV D L
FDWDORJHG LQ WKLV VWXG\ FRXOG LQAXHQFH IXWXUH UHVHDUFK SHUV
VWDELOLW\ FKDQJHV LQ ODQG XVH DQG VLQXRVLW\ RI WKH ULYHU DQ¢
GHVFULSWLRQV RI IRUPVY DQG SURFHVVHYVY ZH GHVFULEH WKH FRQGLWL]
SURIRXQG FKDQJH 7KHVH REVHUYDWLRQV VHHP WR SDUDOOHO FRQGLYV
ODQG FRYHU FODVVL¢{FDWLRQ



The Role of the Floodplain in the Storage of Contaminants along Meandering Rivers
EmmettBlau’'18DQG -RVp &RQVWDQWLQH

Geological Society of America Abstracts with Programs GRL DEV DP

7KH +RXVDWRQLF 5LYHU D PHDQGHULQJ FKDQQHO WKDW GUDLQV

03 WKURXJK &RQQHFWLFXW DQG GLUHFWO\ LQWR WKH /RQJ ,VOD
ELSKHQ\OV E\ *HQHUDO (OHFWULF RYHU PXFK RI WKH WK FHQWXL
FROOHFWHG RYHU VHGLPHQW VDPSOHV IURP WKH ULYHU DQG |
RI GHSWKV $OWKRXJK WKLV FRPSUHKHQVLYH GDWDVHW KDV EHHQ
WLIJDWLRQV LQWR KRZ 3&% FRQFHQWUDWLRQV PLJKW UHAHFW WK
ZH ZLOO FRPELQH WKH SUH H[LVWLQJ GDWD ZLWK RXU RZQ VXSSOH
FRQFHQWUDWLRQV DFURVV WKH ARRGSODLQ :H LQWHQG WR DQVZH
ZLWKLQ WKH ARRGSODLQ GXULQJ ARRGLQJ HYHQWYV IRFXVLQJ VSH!
ODNHV SOD\ LQ VHTXHVWHULQJ VHGLPHQW DGVRUEHG OHJDF\ FRQ\
SRLQW EDUV LV UHAHFWHG E\ 3&% FRQFHQWUDWLRQV :H ZLOO DO\
DQG H[DPLQH WKH LPSOLFDWLRQV WKDW EXGJHW KDV RQ WKH IDW|

OLG /DWLWXGH *ODFLDO 5HVSRQVHYVY WR (162 LQ WKH (DVWHUQ
ErikkaOlson'19DQG -RVp &RQVWDQWLQH

Geological Society of America Abstracts with Programs GRL DEV DP

&KDQJHV LQ DYHUDJH WHPSHUDWXUHY DQG SUHFLSLWDWLRQ DVVR
RQ JODFLDO DEODWLRQ DQG DFFXPXODWLRQ SDWWHUQV 'HVSLWH
FRPSDULVRQ RI LWV HuHFWYVY RQ FRDVWDO JODFLHUV LQ ERWK WKH
LQ SUHYLRXV UHVHDUFK ‘H SUHVHQW KHUH HYLGHQFH RI YDULDERO
FL;F &RDVW RI &DQDGD DQG &KLOH 2XU ¢QGLQJV LQGLFDWH VLJIQI
GXULQJ WLPHV RI VWURQJ (162 YDULDWLRQV ZLWK VLIQL¢{FDQW G
VSKHUHV 7ZR FRPSDUDEOH JODFLHUV ZHUH FKRVHQ WR VWXG\ +]
IRUWKHUQ 3DWDJRQLDQ ,FH¢(¢HOG LQ &KLOH %RWK JODFLHUV DUH
DQRG 1RUWKHUQ 3DWDJRQLDQ ,FH¢HOG DW f <6 DQG HOHYDWLRQ
\VLV RI /DQGVDW VDWHOOLWH LPDJHV ZDV FRQGXFWHG WR PHDVX
DQG -XQ $XJ LQWHUYDOV :H VDZ D VWURQJHU FRUUHODWLRQ EHW
+HPLVSKHUH WKDQ LQ WKH 1RUWKHUQ +HPLVSKHUH SDUWLFXODUO
OXOWLYDULDWH (162 ,QGH[ O(, 'XULQJ (O 1LxR FRQGLWLRQV LQ W
DYHUDJH JODFLDO DUHDYVY DQG UDWHYV RI ZLQWHU DFFXPXODWLERQ

DWHO\ ZDUPHU WHPSHUDWXUHY DQG VLIJQL,FDQWO\ LQFUHDVHG Ol
UHJLRQDOO\ WR ODUJH VFDOH FLUFXODWLRQ SDWWHUQV VXFK DV
PRUH LQIRUPDWLRQ LV JDWKHUHG RQ KRZ (162 SDWWHUQV ZLOO E
SRWHQWLDO WR JDLQ JUHDWHU VLIQL{(FDQFH LQ SUHGLFWLQJ JOD

8QUDYHOOLQJ WKH '"ULYHUV RI &KXWH &XWRu DQG WKH 8QLY
-RVp &RQVWDQWLQH ' (GPRQGV DQG ' 6FRWW
Abstract presented at 2017 Fall Meeting, AGUHZ 2UOHDQV /$ 'HF

&KXWH FXWRu LV WKH SULQFLSDO PHDQV RI FKDQQHO VKRUWHQLQ.
ULYHU ARRGSODLQV RIWHQ UHTXLULQJ WKH LQWHUYHQWLRQ RI U
ZDWHUV DUH FDSDEOH Rl XQUDYHOOLQJ WKH ARRGSODLQ LQ D YDL
FXWRu KDYH EHHQ REVHUYHG LQ QDWXUH HDFK ZLWK VHHPLQJO\ C
WKHVH FRQWUROV SDUWO\ H[SODLQV WKH GLVFXOW\ RI LQFRUSRUI
LOWR FKDQQHO HYROXWLRQ PRGHOV 'HVSLWH WKH FKDOOHQJHV

WLI\ SDUWLFXODU PHFKDQLVPV EXW DOVR WR KLIJKOLJKW (UVW RL
GHVFULEH WKH SURFHVVHV WKDW GULYH WKH YDULRXYV PHFKDQLV|
PDQ\ DJULFXOWXUDO ARRGSODLQV VKRZ HYLGHQFH RI SHUYDVLYH
VXUSULVLQJ JLYHQ WKH GLYHUVLW\ RI FXWRu PHFKDQLVPV R[ERZ



IXQFWLRQ RI WKH VLQXRVLW\ DQG ZLGWK RI WKH ULYHUV IURP ZKLFK V
WKH PDQ\ SURFHVVHY LQYROYHG DVSHFWV RI WKH PHFKDQLVPV RI FKX
LPSURYLQJ FXWRuU SUHGLFWLRQ DQG IRU DVVHVVLQJ WKH LPSDFWV RI F

Climate Change and the Role of Vegetation in the Reduction of Soil Erosion
-RVp 4RQVWDQWLQH 5 &LDPSDOLQL . : :DONHU 6SULQJHWW 7 & +D

Geological Society of America Abstracts with Programs 49(§ R L DEV DP

6LPXODWLRQV RI VW FHQWXU\ FOLPDWH FKDQJH SUHGLFW LQFUHDVHG
ORVV DQG UHGXFHG VRLO FDUERQ VWRUHV E\ LQFUHDVLQJ VXUIDFH UX(
UHVSRQVH WR FOLPDWH FKDQJH SRVVLEO\ PLWLJDWLQJ DQ\ LPSDFW R
SRWHQWLDO IRU YHIHWDWLRQ WR SUHYHQW ZLGHVSUHDG VRLO ORVYV E
VRLO HURVLRQ PRGHO WR %ULWLVK FDWFKPHQWYV ZLWK YDU\LQJ ODQG
UHVXOWY UHYHDO WKDW HYHQ XQGHU D VLIJQL,{FDQWO\ ZHWWHU FOLP
DUHDV ZLWK SHUPDQHQW YHJHWDWLRQ FRYHU E\ HQKDQFLQJ SULPDU\
VRLO LQ;OWUDWLRQ FDSDFLW\ DQG WKH HURVLYH UHVLVWDQFH RI VRL
ZLWK FOLPDWH FKDQJH ZLOO LQFUHDVH WKH UDLQIDOO WKUHVKROGYV
FRXOG GHFOLQH E\ XS WR IURP FRPSDUHG WR EDVHOLQH YDC
VLRQV VFHQDULR 65(6 $ % :H FRQFOXGH WKDW HQKDQFHG SULPDU\ SUF
QHJDWLYH IHHGEDFN PHFKDQLVP WKDW OLPLWYV VRLO ORVV EY VXUIDFH
RJ\ DQG HURGLELOLW\ RuVHW WKH HuHFWV RI LQFUHDVHG SUHFLSLWDV
H[SRVHG JURXQG FRXOG SURYLGH DQ DGDSWDWLRQ VWUDWHJ\ WR UHG

Widespread Land Cover Transformation and the Management Impacts for Tropical Meandering River

Systems
$OH[DQGHU +RUWRQ -RVp &RQVWDQWLQH DQG 7 & +]|
Geological Society of America Abstracts with Programs GRL DEV DP

7URSLFDO PHDQGHULQJ ULYHUV DQG WKHLU ARRGSODLQV SURYLGH KL
VSHFLHV EXW WKH\ DUH QRZ EHLQJ WKUHDWHQHG E\ UHFHQWO\ LQWHC
IRU IRRG DQG ELRIXHOV 7KLV KDV EHHQ HVSHFLDOO\ WUXH IRU WKH .L!
SODQWDWLRQV KDYH UHSODFHG WKH PDMRULW\ RI QDWXUDO FRUHVW G
ubo ObDERUDWRU\ ZH UHSRUW WKDW WURSLFDO GHIRUHVWDWLRQ QRW
DFURVV WKHLU ARRGSODLQV EXW ZLGHVSUHDG IRUHVW FOHDULQJ DSS
DEVHQFH RI WUHHY SURWHFWLQJ DQG VWDELOLVLQJ ULYHUEDQNV ULY!
PDWHULDOV WKH UHVXOW EHLQJ WKDW DJULFXOWXUDO SUDFWLFHV EI
GHIRUHVWDWLRQ 2XU UHVXOWY DUH EDVHG RQ DQ DQDO\VLV RI /IDQGVLE
ZKLFK WKHQ LQIRUPHG D QXPHULFDO PRGHO WKDW DOORZHG XV WR DV\
7KH ¢QGLQJV VKRXOG LQIRUP PDQDJHPHQW SUDFWLFHV WR EHWWHU VX
WURSLFDO ULYHU ARRGSODLQ KDELWDWYV

Making Tsunami in a Wave Tank: Experiments on Boulder Transport
Kyrien Edwards '18 5yQDGK &R[ DQG . *RWR

Geological Society of America Abstracts with Programs GRL DEV $0

&RDVWDO %RXOGHU 'HSRVLWV &%' RFFXU ZRUOGZLGH 7KH\ LQFOXGH
WLGH DQG VRPHWLPHV DW ORQJ GLVWDQFHV LQODQG ,Q PDQ\ LQVWDQ
HPSODFHG E\ VWRUP ZDYHV RU WVXQDPL ,Q WKH SDVW LW ZDV WKRXJI
HYHQWV EXW UHFHQW ZRUN KDV VKRZQ WKDW VWRUP ZDYHV -DUH FDSE
HVVDU\ WR ORRN PRUH FORVHO\ DW &%' VHGLPHQWRORJ\ WR GHWHUPL
%RXOGHU ULGJHV L H &%' ZKHUH FODVWYV DUH DUUDQJHG LQ ORQJ OL
%RXOGHU ULGJHV DUH KLJKO\ RUJDQL]JHG 7KH\ KDYH D VWHHS RFHDQ |
D IHZ PHWUHV KLJK 7KH ERXOGHUV DUH FORVHO\ SDFNHG RQ WRS RI R!
PRUH JHQWO\ VORSLQJ XVXDOO\ WDLOLQJ Ru LQWR D VFDWWHUHG ERX



EH FUHDWHG RQO\ E\ VWRUP ZDYHV ZKHUHDV RWKHUV SURSRVH W

7R DGGUHVV WKLV LVVXH ZH FDUULHG RXW H[SHULPHQWY DW 7RKR
RUJDQLVHG FODVW ULGJHV :LWKLQ D ZDYH WDQN ZH EXLOW D FO
WKH VHWWLQJ RI &%' LQ WKH HDVWHUQ $WODQWLF UHJLRQ :H GLV
GDP EUHDN VHW XS WR FUHDWH WKH ERUHVY DQG UDQ D VHULHV R
FRQ¢{¢JIJXUDWLRQV H XVHG )URXGH VFDOLQJ SDUDPHWHUV ZLWK FC
UHFRUGHG XVLQJ KLJK VSHHG YLGHR :H IRXQG WKDW WKH ¢(¢QDO C
YHORFLW\ RU GHSWK DQG WKDW WRSRJUDSKLF YDULDWLRQV VWU
WRSRJUDSKLF EDUULHUY FDXVH VWURQJ EDFNZDVK WKDW FDQ Du
WRZDUGV FOXVWHULQJ XQGHU VRPH FRQGLWLRQV WKHUH ZHUH QI
WZR VWDFNHG FODVWY *HQHUDOO\ WKH GHSRVLWYV ZHUH GRPLQDW
FOXVWHUV RFFXUUHG WKH\ ZHUH UDQGRPO\ LQWHUVSHUVHG 1R O

Global Signatures of Extreme Wave Events: Investigating the Mass-Topography Relationships of Coastal
Boulder Deposits
Jacob Cytrynbaum '18D QG 5yQDGK &R]

Geological Society of America Abstracts with Programs GRL DEV $0

&RDVWDO ERXOGHU GHSRVLWY &%' DUH HPSODFHG DERYH KLJK Z
ZRUOGZLGH RQ KLJK HQHUJ\ URFN\ FRDVWYV ,Q PDQ\ FDVHV LW LV X
ERXOGHU GLVORGJHPHQW DQG WUDQVSRUW &%' DUH VRPHWLPHYV
VLIH RI LQFOXGHG ERXOGHUV WKH DUJXPHQW EHLQJ WKDW VWRUP
FHQW REVHUYDWLRQV VKRZ WKDW VWRUPV FDQ PRYH PHJDJUDYHO
DQG P $+: ERXOGHUV ! W KDYH EHHQ FUHDWHG DQG PRYHG E\ VW

&DQ GDWD SDWWHUQV IURP YHUL¢]HG VWRUP GHSRVLWY KHOS XV X
HPSODFHPHQW PHFKDQLVPV DUH XQFOHDU" 7R DGGUHVYV WKLV TXH
XVLQJ SXEOLVKHG VWXGLHYVY LQ ZKLFK DXWKRUV UHSRUWHG QRW R
DW ZKLFK WKH ERXOGHUV OLH %\ DPDOJDPDWLQJ GDWD IURP PDQ'
PDVVHV WR WKH ZLGHVW SRVVLEOH UDQJH RI HOHYDWLRQV GLVWI

2XU UHIHUHQFH VHW LQFOXGHYVY UHFHQW REVHUYDWLRQV IURF
VWRUP ZDYHV VKLIWHG PHIJDJUDYHO LQ WKH W UDQJH DW QHD
ZHUH FUHDWHG DQG WUDQVSRUWHG DW GLVWDQFHV XS WR P LQ
PRUH WKDQ P $+: 7KHVH DPDOJDPDWHG GDWD GH¢{QH D SDUDPHYV

ODQ\ &%' LQWHUSUHWHG DV WVXQDPLJHQLF IDOO ZLWKLQ WKL
ORFDWLRQV PD\ LQ IDFW EH FRQVLVWHQW ZLWK VWRUP ZDYH WUD
HTXDWLRQV VXJJHVWHG WKDW ZDV XQOLNHO\ 7KHVH UHVXOWYV UHI
QRW QHFHVVDULO\ D SULRUL WVXQDPL VLIQDWXUHYV DQG WKDW VYV
GURG\QDPLF HTXDWLRQV SUHGLFW 'H¢QLQJ D PDVV WRSRJUDSK\ S
D WRRO WKDW FDQ EH DSSOLHG LQ DQ\ ORFDWLRQ DV D ¢UVW RUGF
DV D UHDOLVWLF LQWHUSUHWDWLRQ

Rising Waters and Sinking Lands: The Plight of Native American Groups in Southern Louisiana
6KLUHOO 3DUIDLW 'DUGDU DQG 5yQDGK &R]

Geological Society of America Abstracts with Programs GRL DEV $0

$V WKH OLVVLVVLSSL 5LYHU GHOWD VXEVLGHV DQG VHD OHYHO UL
/IDUJH VZDWKV RI WHUUD ¢(UPD WXUQ ¢UVW WR PDUVK DQG WKHQ
VWUDQGV2JHQHUDOO\ WKH ORFDWLRQV RI GLVWULEXWDU\ OHYHHV
WHU 7KH HuUHFWV H[WHQG IDU LQODQG

OHPEHUV Rl WKH *UDQG &DLOORX 'XODF %DQG Rl %LOR[L &KLW
IURP WKH FRDVW 7KH FRPPXQLW\ VWUXQJ RXW DORQJ WKH *UDQC
EHWZHHQ DQG %ULWVFK DQG 'XQEDU 5HFHQW DQDO\



UDWHV2DYHUDJLQJ PP \U2 DUH DPRQJ WKH KLIJKHVW LQ VRXWKHUQ /I
PHPEHUV ZDQGHUHG DV FKLOGUHQ KDYH VXQN EHORZ VHD OHYHO DQG
UHPDLQV GU\2EXW GU\ LV D UHODWLYH WHUP ,Q WKLV LQODQG FRPPXQL
O\ GR +XUULFDQHV DUH DOZD\V WURXEOH EXW QRZ WKHUH DUH 3VRXW
VSULQJ WLGHYV ZKHQ WKH ZLQG LV IURP WKH VRXWK OLWLJIJDWLRQ SUR
EXW SURJUHVV LV VORZ 3HRSOH VXuHU $QRWKHU GLOHPPD LV WDNLQ.
JUDYHV FDQQRW EH SURWHFWHG &RvQV ZRUN ORRVH GXULQJ ARRGV D

7KH SHRSOHYV LGHQWLW\ LV RQH ZLWK WKH ODQG DQG ZLWK WKH DQFF
WKHLU TXDOLW\ RI OLIH /DFN RI HGXFDWLRQ DQG ODFN RI RSSRUWXOQL
ZD\V Rl OLIH DUH DOVR VWURQJ DQG KDUG WR VHYHU 2WKHU-1DWLYH §
DOL]JHG ([DPSOHV LQFOXGH WKH *UDQG %D\RX $WDNDSD WULEH ZKRVH
,VOH GH -HDQ &KDUOHV EDQG RI %LOR[L &KLWLPDFKD &KRFWDZ2FXUUH
$PHULFDQ *FOLPDWH UHIXJHHV" 7KH SHRSOH IHHO GLVHQIUDQFKLVHG
VXUYLYDO WKH\ ¢QG WKDW WKHLU IXWXUH LV FRQWUROOHG E\ RXWVL
FRPPRQ LQ FRPPXQLWLHYV DW WKH IURQWLHUV RI $QWKURSRFHQH ODQG

%RXOGHUV DV %YHOOZHWKHUV 6WXG\LQJ WKH (UHFWV RI 6WRUP :DYHV
derstanding of Coastal Storm Wave Forces
5yQDGK &R[ J)UHGHULF 'LDV %M|UQ (O%l%HU /RXLVH 29%R\0OF

European Meteorological Society Annual Meeting Abstracts 10 6

$V VHD OHYHO ULVHV VR GRHV WKH WKUHDW WR FRDVWOLQHY SRSXO
GHUVWXGLHG LQ SDUW EHFDXVH RI GLVFXOWLHYV LQ PRGHOLQJ ZDYH F
VWXGLHV VKRZ WKH\ DUH VXUSULVLQJO\ VHQVLWLYH WR KLJK HQHUJ\
PDQDJHPHQW DQG HQYLURQPHQWDO UHVSRQVH SODQQLQJ 3UHGLFWLC
XQGHUVWDQGLQJ H[WUHPH ZDYH EHKDYLRU LQ WKH FRDVWDO ]JRQH 6Xl
JHW DQG H[DFWO\ KRZ PXFK ZRUN WKH\ FDQ GR DV LOOXVWUDBWHG E\ C
DO ERXOGHUV ZHLJKLQJ V Rl WRQQHV 6RPH XVH K\GURG\QDPLF HTXI
UHTXLUHG IRUFHV EXW RWKHUV FRQWHQG WKDW H[LVWLQJ HTXDWLRQ"
PRYLQJ GXULQJ VWRUPV %HFDXVH WKHUH LV QR FRQVHQVXV DERXW KR
FDQ PRYH LW KDV QRW EHHQ SRVVLEOH WR IXOO\ PRGHO RU SUHGLFW

'RUN LQ SURJUHVV ZLOO FKDQJH WKDW VLWXDWLRQ 8VLQJ D EDVH
HUQ ,UHODQG WKDW PRYHG GXULQJ WKH VWRUPV2LQFOXGLQJ QL
LV ZRUNLQJ WRZDUG D XQL,HG PRGHO LQWHJUDWLQJ ¢HOG QXPHULFEC
RI NQRZQ PDJQLWXGH WR VSHFL¢F SK\WLFDO ZRUN

J)LUVW ZH DUH ZRUNLQJ ZLWK WKH ODULQH ,QVWLWXWH WR SURG)’
UDSK\ IRU WKH $UDQ ,VODQGV 7KLV DOORZV XV WR OLQN ERXOGHUV D
JHRPRUSKRORJ\ 6HFRQG QXPHULFDO PRGHOLQJ RI QRQ OLQHDU ZDYH
ZDYHV DUH DPSOL¢HG LQ WKH FRDVWDO J]RQH 6SHFWUD JHQHUDWHG E
WKDW UHVXOWY FDQ EH JURXQG WUXWKHG 7KLUG ZDYH WDQN H[SHULP
VFDOHG HQYLURQPHQW?2FRQVWUXFWHG WR PRGHO WKH $UDQ ,VvVODQGV?2
JHQHUDWHG DQG ERXOGHU PDVVHV PRYHG 7KH UHVXOW ZLOO EH D TX
JHRPRUSKRORJ\ DQG ZRUN GRQH RQVKRUH UHSUHVHQWHG E\ ERXOGHL

2XU DQDO\VLV ZLOO EH YDOXDEOH IRU FRQVLGHULQJ VWRUP HuHF\
7KH QXPHULFDO PRGHOV Rl ZDYH SRZHU JURXQGHG LQ SK\VLFDO UHDC
WKH VKDOORZ RuUVKRUH HQYLURQPHQW 7KLV ZLOO HQKDQFH RXU XQG
HQJLQHHUV FLYLO SODQQHUV DQG JURXSV GHYHORSLQJ UHQHZDEOH F



+RZ 'RHV :DYH ,PSDFW *HQHUDWH /DUJH %RXOGHUV" ORGHOOLQJ +\
forms
- +HUWHULFK 5yQDGK &R[ DQG ) 'LDV

Marine Geology

%RXOGHU TXDUU\LQJ E\ ODUJH ZDYHVY DORQJ VWHHS KLJK HQHUJ\
PLJUDWLRQ RI FOLu IDFHVY DQG E\ YHUWLFDO ORZHULQJ RI FRDVWD
ERXOGHU GHSRVLWV &%' DERYH DQG LQODQG RI WKH KLJK ZDWH
IUDFWXUH FUHDWHY ERXOGHUV IURP FOLuUVY DQG EHGURFN SODWIR!
WKH EDVH RI RYHUKDQJLQJ OHGJHV DQG DOVR DORQJ LQWHULRU
RYHUWRSSLQJ 7KHVH SURFHVVHV LPSRVH ODUJH ORDGV RQ WKH R
DWH RU SURSDJDWH PLFURFUDFENV LQ WKH URFN 5HSHDWHG ORDG
VODEV ZKLFK DUH OLEHUDWHG DV ERXOGHUV ‘H FRQVLGHU W-KHVF
LW\ ERWK EHFDXVH &%' WKHUH DUH ZHOO GRFXPHQWHG DQG EHFL
WDEXODU EHGURFN JHRPHWU\ ZKLFK OHQGV LWVHOI WR PRGHOOLC
WKDW LV IUDFWXUHG E\ D EHQGLQJ VWUHVV IURP DQ DSSOLHG K\GL
JHQHUDO VFDOLQJY DQG GHSHQGHQFLHVY ‘H GHWHUPLQH D FRQGL
IUDFWXUH VWUHVV PLFURFUDFN SRVLWLRQ DQG JHRPHWU\ ,Q VRF
WKH I[UDFWXUH VWUHVYV )J)UDFWXUH LV PRVW OLNHO\ WR RFFXU GXI
D ObDUJH HURGHG DUHD IRU ORDGLQJ 7KH EDODQFH RI IRUFHV VXJ
FUHDWLRQ RI ODUJH ERXOGHUYV

Semi-automatic Digital Clast Sizing of a Cobble Beach, Nantian, Taiwan
1 %XMDQ 5yQDGK &R[ / & /ILQ & 'XFURFT DQG + +

Journal of Coastal Research -&2%$675(6 ' LQ SUHVYV

6XUIDFH VHGLPHQW GDWD LV VFDUFH IRU EHDFKHVY WKDW DUH PDG
RI WKH GLVFXOW\ RI GLUHFW VDPSOLQJ IRU VHGLPHQW VL]H DQDO\
RI FODVW JHRPHWU\ RULJLQDOO\ GHYHORSHG IRU ULYHUEHGV ZD
&RPSDULVRQ RI WKH VRIWZDUH ZLWK GLJLWDO SRLQW FRXQWYV IRl
' DQG' LQGLFDWHG DQ DYHUDJH FRHVFLHQW RI GHWHUPLQDWLR
ZDV GLJLWDOO\ VDPSOHG DW WKUHH FURVV VKRUH ORFDWLRQV DC(
EHDFK IDFH DQG RQ WKH EHDFK FUHVW &ODVW VL]H GLVWULEXWLI
IURP WKH JHRPHWU\ RI FODVWY IRU HDFK ORFDWLRQ DQG WKH
Rl VHGLPHQW FKDUDFWHULVWLFV ZLWK WRSRJUDSKLF PHDVXUHPH
VLIH DQG HORQJDWLRQ RI WKH VHGLPHQWY DQG PRUSKRORJ\ RI Wk
WKDW LV YLVLEOH RQ SLFWXUHYVY DQG FDQQRW GHVFULEH WKH IXO
GLJLWDO VL]LQJ LV ZHOO VXLWHG WR FRDUVH FODVWLF EHDFKHV I
VHGLPHQWRORJ\ RYHU D ZLGH UDQJH RI VHGLPHQW VL]HV

(IWUDRUGLQDU\ %RXOGHU 7UDQVSRUW E\ 6WRUP :DYHV :HVW RI ,L
Analysing Coastal Boulder Deposits
5y Q D G KK&lIR Jahn '14, Oona Watkins ‘15DQG 3HWHU &R]

Earth-Science Reviews

%HIRUH DQG DIWHU SKRWRV RI VXSUDWLGDO FRDVWDO ERXOGHU G
ZLQWHU RI * WUDQVSRUWHG ERXOGHUVY DW HOHYDWLRQV XS

P $PRQJ WKH FODVWY WUDQVSRUWHG DUH HLIJKWHHQ ZHLJKLQJ
ERXOGHU PRYHG GXULQJ WKRVH VWRUPV ZHLJKV D IDLUO\ DVWRQL
SURYLGH SLQQLQJ SRLQWYV IRU PDSSLQJ VWRUP ZDYH HQHUJLHV RC
GLVWDQFHVY LQODQG UHDFKHG E\ ZDYH HQHUJLHV VXVFLHQW WR G
GDWD UHYHDO JHQHUDO UHODWLRQVKLSY WKDW VKHG OLJKW RQ V
LQYHUVH H[SRQHQWLDO EHWZHHQ PD[LPXP ERXOGHU PDVV WUDQ
JUHDWHU WKH HOHYDWLRQ WKH VPDOOHU WKH PD[LPXP ERXOGHU



HOHYDWLRQ LQ PHWUHY 7KHUH LV D VLPLODU UHODWLRQVKLS DOWKEF
EHWZHHQ ERXOGHU PDVV DQG GLVWDQFH LQODQG ZKLFK KROGV IURP
FDOFXODWHG DV WKH UDWLR RI HOHYDWLRQ WR LQODQG GLVWDQFH
HU ODZ UHODWLRQVKLS EHWZHHQ PD[LPXP ERXOGHU PDVV DQG VORSH
PRYHG ERXOGHUV 4XDQWLI\LQJ &%' G\QDPLFV KHOSV XV XQGHUVWDQG
KLIK HQHUJ\ VWRUP HYHQWY 7KH WUDQVSRUWHG ERXOGHUV GRFXPHQ!'
KDYH EHHQ PRYHG E\ WVXQDPL LQ RWKHU ORFDWLRQV ZKLFK PHDQV W
IRU GLVWLQJIJXLVKLQJ EHWZHHQ WVXQDPL DQG VWRUP HPSODFHPHQW R
PD[LPD IRU ERXOGHU PDVV WUDQVSRUWHG E\ VWRUP ZDYHV :H SUHGLF
* VWRUPV ZHUH VWURQJ EXW QRW H[WUHPH DQG WKHUH DUH ODL
WKLV RFFDVLRQ %LJJHU VWRUPV ZLOO VXUHO\ PRYH ODUJHU FODVWYV
PHDVXUHPHQWY DQG UHODWLRQVKLSY HPSKDVLVH WKH H[WUHPH SRZH
UHTXLUH XV WR UHWKLQN WKH XSSHU OLPLWV RI VWRUP ZDYH HQHUJ\ L

Analysis of the Pressure at a Vertical Barrier Due to Extreme Wave Run-up Over Variable Bathymetry
- % UHQQDQ J&shu& BeiQgion '16 5yQDGK &R[ DQG ) 'LDV

Theoretical and Applied Mechanics Letters

7KH SUHVVXUH ORDG DW D YHUWLFDO EDUULHU FDXVHG E\ H{IWUHPH ZD
PDSSLQJ PHWKRG WR VROYH WKH WZR GLPHQVLRQDO IUHH VXUIDFH (XC
WKLV SUREOHP KDV EHHQ H[DPLQHG LQ WKH FDVH RI D ADW ERWWRPHC
D YDU\LQJ EDWK\PHWU\ 1XPHULFDO H[SHULPHQWY VKRZ WKDW DQ LQF
HIWUHPH UXQ XS RI ORQJ ZDYHV EXW UHVXOW LQ D UHGXFHG SUHVVXUL

$VI\IPPHWULF +LOOVORSH (URVLRQ )ROORZLQJ :LOG¢UH LQ )RXUF
(GZDUG 5 $EUDKDPV Wibd#hHQuirget 0D VOMH 'DYLG 3 "HWKLHU

Earth Surface Processes and Landforms '2, HVS

,QIUHTXHQW KLJK PDIQLWXGH HYHQWY FDXVH D GLVSURSRUWLRQDWH
IHZ TXDQWLWDWLYH GDWD DUH DYDLODEOH WKDW FDSWXUH WKHVH SUR
DVSHFW RQ VRLO HURVLRQ LQ )RXUPLOH &DQ\RQ &RORUDGR 7KLV UH.
VXPPHU FRQYHFWLYH VWRUPV LQ DQG DQG H[WUHPH ARRGLQJ L
DIWHU WKHVH HYHQWY DQG XVH IDOORXW UDGLRQXFOLGHV WR WUDFH
RQ D SRODU IDFLQJ XQEXUQHG VORSH %HFDXVH WKHVH UDGLRQXFOLC
VRLO LOQOYHQWRULHY DUH VHQVLWLYH WR HURVLRQ E\ VXUIDFH UXQRu

FHVLXP &V DQG OHDG 3E LQYHQWRULHV S WKDQ HLYV
HTXDWRULDO IDFLQJ EXUQHG VORSH /RFDO VORSH PDJQLWXGH GRHV Q
DV UHODWLYHO\ JHQWO\ VORSLQJ a SRODU IDFLQJ SRVLWLRQV ZHU

DUHD )LHOG HYLGHQFH DQG VRLO SUR;OH DQDO\VHV LQGLFDWH XS WF
VORSH EXW UDGLRQXFOLGH PDVV EDODQFH LQGLFDWHV WKDW PXFK RI
PRGHO ZH ¢QG WKDW WKH EXUQHG SRODU IDFLQJ VORSH KDG D QHW P
WKUHH \HDU SHULRG ZKLFK LV RQH WR WZR RUGHUV RI PDJQLWXGH KL
UHJLRQ ,Q WKLV SDUW RI WKH &RORUDGR J)URQW 5DQJH VWURQJ KLOO
SRODU IDFLQJ VORSHV VXSSRUW VLJQL:¢FDQWO\ GHQVHU SLQH DQG ¢ U \
WKDW SRODU IDFLQJ VORSHYV H[SHULHQFH WKH PRVW VHYHUH VXUIDFH |
ODQGVFDSH VFDOH DULGLW\ FDQ FRQWURO WKH JHRPRUSKLF UHVSRQV]

Anthropocene Landscape Change and the Legacy of 19th and 20th Century Mining in the Colorado Front
Range
'DYLG 3 'MWl Bl Quimet'01 6 KHLOD ) OXUSK\ ODQHK .RWLNLDQ
Will Wicherski‘l5 DQG 5 0 6DPXHOV

Annals of the American Association of Geographers
+XPDQ LPSDFWV RQ HDUWK VXUIDFH SURFHVVHVY DQG PDWHULDOV DUH



SRFHQH HSRFK 7KLV VWXG\ HI[DPLQHV WKH PDJQLWXGH GLVWULE.:
HWK FHQWXU\ PLQLQJ LQ WKH )RXUPLOH &UHHN FDWFKPHQW &RO
ZLWK KLVWRULFDO GRFXPHQWY DQG ¢HOG VWXGLHV RI ULYHU EDQ
GRPLOQDQW $QWKURSRFHQH ODQGVFDSH FKDQJH IRU WKLV EDVLQ

ARRGSODLQ VWUDWLJUDSK\ DQG ZDVWH URFN SLOHV UHODWHG WR
Rl VXUIDFH GLVWXUEDQFH RQ VORSHV IURP PLQLQJ DFWLYLWEHYV

WHHQWK FHQWXU\ UDWHV E\ DW OHDVW ¢(IW\ WLPHV 5HFHQW ARRG
RI +RORFHQH ARRGSODLQ HYROXWLRQ 6WUDWLJUDSKLF UHODWLRC
PHWHUV KLJKHU LQ WKH SDVW \HDUV DQG WKDW SODFHU UHZF
IURP WKH ODWH +RORFHQH WR SUHVHQW &RQFHQWUDWLRQV RI $V
GHSRVLWV DQG AXYLDO GHSRVLWV VHUYH DV D JHR FKHPLFDO PD!
$X YDOXHV LQ ARRGSODLQ VHGLPHQW ZLOO WDNH KXQGUHGV RI \H
SURYLGHV D YDOXDEOH H[DPSOH RI $QWKURSRFHQH ODQGVFDSH F
6WDWHY ZKHUH KLOOVORSH DQG ARRGSODLQ PDUNHUV RI KXPDQ
PL[LQJ DQG SUHVHUYDWLRQ RI PDUNHU GHSRVLWY DQG ORQJ WHU

Thirty-year Trends in Acid Deposition and Neutralization in Two Headwater Catchments, Northwestern
Massachusetts, USA
-DVRQ 5DFHOD 6FRWW :LHPDQ DQG 'DYLG "HWKL

Geological Society of America Abstracts with Programs GRL DEV 1(

/RQJ WHUP GHFUHDVHV LQ DFLGLF SUHFXUVRUV KDYH FKDQJHG WK
HUDWHO\ WR ZHOO EXUHUHG IRUHVWHG KHDGZDWHU FDWFKPHQWV
+RSNLQV OHPRULDO )RUHVW +0) DV RXU SULPDU\ UHVHDUFK VLWH
%URRN FDWFKPHQW DQG DQQXDO DQG VHDVRQDO YDULDWLRQV IU
SK\OOLWLF DQG FDUERQDWH EHGURFN OHGLDQ S+ RI EXON SUHFLS
VLQFH DQG UHVSHFWLYHO\ ZKHUHDV 62 FRQFHQWUDWLRQYV
FUHDVHV LQ SUHFLSLWDWLRQ S+ DQG GHFUHDVHV LQ 62 FRQFHQW
62 FRQFHQWUDWLRQ DQG AX[ RYHU DW OHDVW WKH SDVW \HDUYV
L]LQJ FDSDFLW\ $1& GHFUHDVHG IURP WR WKHQ EHJDQ W
GHFUHDVH LQ %LUFK %URRN DQG )RUG *OHQ GLVSOD\ FRQWUD\
PDWHULDOV DQG ARZ SDWKZD\V 6DPSOHG DW D SRLQW DQG RYHU
XSVWUHDP VRXUFH ZDWHUV WKURXJKIDOO VRLO ZDWHU JURXQG
WDWLRQ DQG VKDOORZ VRLO ZDWHU DuHFW VWUHDP FKHPLVWU\ R(
RI HIWUHPHO\ KLJK ARZ VXFK DV VQRZPHOW )RUG *OHQ KDV KLJK
DW PRVW ARZV /RQJ WHUP WUHQGYV PHDVXUHG DW %LUFK %URRN
VWUHDP JHRFKHPLVWU\ PLUURUV GHFUHDVHV LQ DFLGLF GHSRVLW|
LV EXuUHUHG E\ EHGURFN FRPSRVLWLRQ

6RLOV RQ +LVWRULF &KDUFRDO +HDUWKYV £ 7THUPLQRORJ\
JORULDQ +LUYVFKWIilli&knRGUDNE¢t BDDEYLG 'HWKLHU $QQD 6FKQHLGHU

Soil Science Society of America Journal

+LVWRULF FKDUFRDO KHDUWK UHPDLQV SURYLGH D XQLTXH DUFKL
YHORSPHQW DQG SODQW JURZWK &KDUFRDO DV UDZ PDWHULDO Z
QXPHURXYVY FKDUFRDO KHDUWKY FDQ EH IRXQG LQ WKH IRUHVWYV QH
6WDWHY &KDUFRDO KHDUWKY DUH URXQG WR HOOLSWLFDO IRUPV
WHU WKLFN OD\HUV WKDW FRQWDLQ FKDUFRDO IUDJPHQWYV DVK L
KHDUWKY DQG FRPSDUHG WKHP ZLWK WKH VXUURXQGLQJ :QDWXU
&RQQHFWLFXW 7KH WKLFNQHVV RI WKH WRSVRLOV RQ WKH FKDUF
WKDQ LQ WKH VXUURXQGLQJ WRSVRLOV 7KH SUHVHQFH RI UHVLGX
$QWKURSLF 8GRUWKHQWYV 86 6RLO 7D[RQRP\ RU 6SROLF 7THFKQRYV
IRU 6RLO SHVRXUFHV 7KH ZLGHVSUHDG RFFXUUHQFH RI FKDUFRDO



HFRV\VWHPV XQGHUOLQHVY WKHLU LPSRUWDQFH IRU IXUWKHU SHGRORJI

Eroding the Southern Rocky Mountains—Weathering and Fluid Flow in Slow Motion in the Critical Zone
'DYLG 3 '"HWMWHlllar B.Quigh& ‘01

*6$ AXDWHUQDU\ *HRORJ\ DQG *HRPRUSKRORJ\ 'LYLVLRQ 'LVWLC
Geological Society of America Abstracts with Programs GRL DEV $0

'LYHUVH OLQHV RI HYLGHQFH GHPRQVWUDWH VORZ GHQXGDWLRQ UDW
ORXQWDLQV GHVSLWH SHUYDVLYH IUDFWXULQJ WKDW GDWHV IURP /DUL
JUDQLWLF PDWHULDOV 'HQXGDWLRQ UDWHYV QHDU FP N\U UHVXOW IU
FKHPLFDO ZHDWKHULQJ RI VLOLFDWHY DW FRRO WHPSHUDWXUHYVY LQ HQ
ORLVWXUH IURP VQRZPHOW GRPLQDWHY XSODQG WR DOSLQH K\GUROR.:
UHJROLWK DQG LQ FKDQQHOV 6RLO LQ;OWUDWLRQ UDWHYVY DUH UHODYV
WR WKH VKDOORZ VXEVXUIDFH *URXQGZDWHU YHORFLWLHY DUH VORZ |
EXW UHDFWLYH VXUIDFH DUHD LV OLPLWHG DQG VROXWLRQ FKHPLVWU\
WRROV EDVHG RQ FRVPRJHQLF QXFOLGHY QHZ PHDVXUHPHQW WRROV
DSSURDFKHV VXFK DV FULWLFDO JRQH UHVHDUFK DQG K\GURORJLF FRQ
SURFHVVHVY 8QGHUJUDGXDWH ¢(¢HOG EDVHG VWXGLHVY SDUWLFXODUO\ zZ
VFLHQWL¢(¢F DQG HGXFDWLRQDO RSSRUWXQLWLHV IRU VWXG\LQJ JHRPRI
5HVHDUFK H[DPSOHV LQFOXGH DQDO\VLV RI IUDFWXUH VSDFLQJ URFN
WKH JODFLDO OLPLW VROXWLRQ FKHPLVWU\ DQG LQIHUUHG ZHDWKHUL"
HURVLRQ UDWHYV LQIHUUHG IURP %H LQ DOOXYLXP DQG VKRUW WHUP
UDLQIDOO IURP LQIUHTXHQW WR PLOOHQQLDO HYHQWY GULYHV HURVLR
'"HVSLWH DFWLYH IUHH]H WKDZ UHJLPHV DW KLJKHU HOHYDWLRQV HUR'
oLPLW /DQGVFDSH UHOLHI LV LQFUHDVLQJ IURP HSLVRGLF JODFLDO VW
LQWR WKH VORZO\ ZHDWKHULQJ UROOLQJ XSODQG EH\RQG WKH JODFLI

From on High: The Geochemistry of Alpine Springs, Niwot Ridge, Colorado Front Range
Jordan Fields'17 'DYLG 3 'HWdah N.WillargsGL7

Geological Society of America Abstracts with Programs GRL DEV $0

6QRZPHOW IHG VSULQJY DQG VPDOO NP XSODQG FDWFKPHQWYV LQ
QL,FDQWON WR WKH TXDQWLWN DQG FKHPLVWU\N RI ZDWHU GHOLYHUHG
LV LPSRUWDQW DV ZDUPLQJ JOREDO WHPSHUDWXUHY FDXVH PRUH SUH
ORQJ WHUP UXQRu DQG VWRUDJH SDWWHUQV ,Q \HDUV RI ORZ VQRZSD
JRQHV LV DQ DGGLWLRQDO ZDWHU VRXUFH ‘H UHSRUW WKH JHRFKHPL
RlI 1LZRW 5LGJH &RORUDGR )URQW 5DQJH DQG H[DPLQH KRZ URFN W\S
WKHLU FKHPLVWU\ DQG WKDW RI VXUIDFH DQG JURXQGZDWHU IURP WKL
GLVVROYHG ORDG RI : PRO / DUH WA\SLFDO RI VSULQJV DQG VPD
DUHDV LQ WKH JUDQLWLF FRUH RI WKH VRXWKHUQ 5RFN\ ORXQWDLQV D
VOQRZPHOW UXQRu 7KH ZDWHU LQ VDPSOHG VSULQJV WDNHV JHQHUI
UHJROLWK UHVXOWLQJ LQ VKRUW FRQWDFW WLPH ZLWK URFN PDWHUL
FKHPLVWU\ &KHPLFDO ZHDWKHULQJ RI IHOGVSDUV LV WKH SULPDU\ FRC(
1D DQG 6L2 &ERQFHQWUDWLRQV RI &D LQ WKH VSULQJY DQG VKDOORZ
ROLJRFODVH ZHDWKHULQJ EV\a [ LQGLFDWLQJ WKDW &D KDV RWKHU V
WUDFH PLQHUDOV 6ROXWH FRQFHQWUDWLRQV LQ VSULQJYVY DQG VKDOO
WKH EHVW PHDVXUH RI WUDQVLW WLPH IRU ZDWHUV GUDLQLQJ IURP 1L
JURXQGZDWHU ARZ SDWKV ZH HVWLPDWH DQ DYHUDJH UHVLGHQFH RI

JURXQGZDWHU VDPSOHG E\ ZHOOV $0OSLQH ZDWHUV DFTXLUH VROXWHYV
FKDQJH VORZO\ GRZQVWUHDP 2YHU RI WKH GLVVROYHG ORDG RI ZDYV
GRZQVWUHDP DFFXPXODWHG EHIRUH WKH ZDWHUVY HPHUJHG IURP DOSLC(
VROXWHYV WKXV KDV LPSOLFDWLRQV EH\RQG VPDOO XSODQG FDWFKPHQ



,Q;OWUDWLRQ 9DULDELOLW\ DQG 6KDOORZ *URXQGZDWHU 5HVSRQ
Ridge, Colorado
Noah N. Williams’17 'DYLG 3 'H \dokdamRield®'¥G

Geological Society of America Abstracts with Programs GRL DEV $0

L QWHUDFWLRQV EHWZHHQ VXUIDFH DQG JURXQGZDWHU DUH D FULW
KHDGZDWHU FDWFKPHQWY RI WKH ZHVWHUQ 8QLWHG 6WDWHV )OR
JURQW 5DQJH LV FKDQJLQJ DV FOLPDWH ZDUPV SUHFLSLWDWLRQ €
IRU ZDWHU LQFUHDVH 7KLV VWXG\ UHSRUWY DQG DQDO\]HV KV\GUD':
WLRQ PHDVXUHPHQWYV RQ WUDQVHFWY DQG IDOOLQJ KHDG VOX
1LZRW 5LGJH /7(5 VLWH . YDOXHVY DW WKH DWPRVSKHUH VRLO-LQWI|
IHU ,Q¢OWUDWLRQ YDOXHV YDU\ VSDWLDOO\ WUDQVHFW PHGLDQV
HOHYDWLRQ ORGL¢HG +YRUVOHY . YDOXHV UDQJH IURP [ WR
ZKLFK LV GHYHORSHG LQ ODWH 3OHLVWRFHQH JODFLDO WLOO- 0OHD
YDWLRQV 7KH DSSDUHQW LQFUHDVH LQ LQ;OWUDWLRQ FDSDFLW\ z
D SOHDN\ URRI 3 WKDW DOORZV WKH VKDOORZ VXEVXUIDFH WR DEVI
RI JURXQGZDWHU ARZ GXULQJ WKH VQRZPHOW VHDVRQ LQ WKH
IURP &RPR &UHHN D VQRZPHOW IHG VHDVRQDOO\ FRQQHFWHG VW
GLUHFW LQ;OWUDWLRQ WKURXJK WKH XQVDWXUDWHG JRQH +RZHY
JURXQGZDWHU UHFKDUJH EHIRUH WKH SXOVH RI FKDQQHO LQ¢;OWU
UHVXOWY VXJJHVW DQ HOHYDWLRQDO JUDGLHQW IURP DOSLQH K
LOQWR SHULJODFLDO GHSRVLWY DQG VQRZPHOW VWUHDPV WR ORZH
LOQOWR IRUHVWHG JODFLDO GHSRVLWY DQG HYDSRWUDQVSLUDWLRQ
VXUIDFH DQG JURXQGZDWHU GLUHU LQ DOSLQH DQG VXEDOSLQH HC
VOQRZSDFN GLVWULEXWLRQ DQG YHIJHWDWLRQ

J)DFLOLWDWLQJ '"HYHORSPHQW RI (UHFWLYH ,QWHUGLVFLS(
$QQH ( (JJHU ORQLFD = %UXFNQHU 6WXDUW - %LUQED

In: Interdisciplinary Teaching about Earth and the Environment for a Sustainable Fusi®VRFLDWLRQ R/
PHQWDO 6FLHQFHY DQG 6WXGLHV %RRN 6HULHV 6SULQJI

'"HYHORSPHQW RI VWURQJ LOQWHUGLVFLSOLQDU\ FXUULFXODU PDWI
GLYHUVH GLVFLSOLQDU\ HISHUWLVH DURXQG FRPSOH[ DQG FRPSHO
QHHGHG WR HuHFWLYHO\ GHYHORS FXUULFXOD DV SDUW RI D WHDP
LQJ VWXGHQWY LQ OHDUQLQJ DERXW (DUWK LQ WKH FRQWH[W RI V

FRQVWUXFWHG GLYHUVH DQG LQWHUGLVFLSOLQDU\ PDWHULDOYV
DURXQG D GHWDLOHG UXEULF WKDW LQFOXGHG JUDQG FKDOOHQJH
DOV GHYHORSPHQW WHDPV WKURXJK D VHPL AH[LEOH VFDuUROGHG
GHYHORSHG DQ HI[ WHQVLYH ZHEVLWH WR VXSSRUW ERWK GHYHORS

LQWHUGLVFLSOLQDU\ WHDPV RI XQLTXH DXWKRUV IURP DURXC
PRGXOHVY DQG FRXUVHV WKDW DUH SXEOLVKHG RQ WKH ,Q7H*UDW
ODWHG JUDQG FKDOOHQJHY DQG FRQWDLQ H[SOLFLWO\ LQWHUGLVH
ZHEVLWH KHDYLO\ WR VXSSRUW WKH GHYHORSPHQW SURFHVV 7KH
EDVHG FXUULFXOXP GHYHORSPHQW HQFRGH UHVHDUFK EDVHG SUD
DOO FRPSRQHQWYV FDQ EH DGDSWHG IRU XVH E\ RWKHU SURMHFWYV

Measuring Literacy, Attitudes, and Capacities to Solve Societal Problems
(OOHQ ,YHUVRQ /LVD $ *LOEHUW .LP .DVWHQV .ULVWLQ

In: Interdisciplinary Teaching about Earth and the Environment for a Sustainable FUuBi VRFLDWLRQ R/
PHQWDO 6FLHQFHY DQG 6WXGLHYV %RRN 6HULHV 6SULQJI

(UHFWLYH DVVHVVPHQWY RuHU PRUH WKDQ MXVW D PHDVXUHPHQW F
FXUULFXOXP DVVHVVPHQWY FDQ IDFLOLWDWH OHDUQLQJ DQG LQII
D 6XVWDLQDEOH )XWXUH ,Q7H*UDWH SURMHFW YLHZHG DVVHVVPF



,Q7H*UDWH XVHG D FRPPXQLW\ EDVHG DSSURDFK WR DVVHVVPHQW $Q
PHQW WHDPV WR IDFLOLWDWH PRGXOH DQG FRXUVH DVVHVVPHQW GHVL
LQVWUXPHQWY 7KH\ DQDO\]JHG VWXGHQW GDWD IURP SLORW WHVWV Wi
¢iQH WXQH DVVHVVPHQW LQVWUXPHQWY DQG WR VKHG OLJKW RQ RSSRL
HGXFDWLRQ FRPPXQLW\ 7KH FRPPXQLW\ DSSURDFK HQVXUHG KLJK TXC
LQYHVWLIJDWH OHDUQLQJ DW WKH PRGXOH FRXUVH DQG SURMHFW OH)
FDSDFLW\ RI WKH JHRVFLHQFH HGXFDWLRQ FRPPXQLW\ E\ KDUQHVVLQJ
D FXOWXUH RI HYDOXDWLYH WKLQNLQJ

InTeGrate: Interdisciplinary Teaching about the Earth for a Sustainable Future
Cathryn A. Manduca’81 'DYLG % ORFNVWHLQ 7LPRWK\ %UDORZHU )HOLFLD 'DYL
JR[ /LVD *LOEHUW 'DYLG *RVVHOLQ 5LFKDUG *UDJJ (OOHQ ,YHUVRQ
1DJ\ 6KDGPDQ &DLOLQ 2UU 'DYLG 6WHHU DQG -RKQ 7D

European Geophysical Union (26 +6 (*8

7KH ,Q7H*UDWH SURMHFW VXSSRUWVY LQWHJUDWHG LQWHUGLVFLSOLQDL
WKH XQGHUJUDGXDWH FXUULFXOXP 7KH SURMHFW KDV GHYHORSHG WF
JUDPV DQG LV FXUUHQWO\ HQJDJHG LQ D VXLWH RI DFWLYLWLHV WKDW
(DUWK HGXFDWLRQ 7KLUW\ WKUHH VHWV Rl WHDFKLQJ PDWHULDOV VX
IXOO VHPHVWHU KDYH EHHQ GHYHORSHG E\ LQWHUGLVFLSOLQDU\ WHDF
VWURQJ UHVHDUFK EDVHG SHGDJRJLF GHVLJQ DQG DWWHQWLRQ WR ¢Y
OHQJHV LQYROYLQJ WKH (DUWK DQG VRFLHW\ GHYHORS VWXGHQW DI
VWXGHQW XQGHUVWDQGLQJ RI WKH QDWXUH DQG PHWKRGV RI VFLHQF}
XVH Rl DXWKHQWLF DQG FUHGLEOH VFLHQFH GDWD WR OHDUQ FHQWUD
DQG LQFRUSRUDWH V\VWHPV WKLQNLQJ 7KH\ KDYH EHHQ WHVWHG L
WLQJV DQG DUH GRFXPHQWHG ZLWK LQVWUXFWRU QRWHY GHVFULELQJ
SDVVHG D UHYLHZ IRU VFLHQWL¢,F DFFXUDF\ 6WXGHQW DVVHVVPHQW C
UHODWLYH WR D FRQWURO SRSXODWLRQ 2YHU IDFXOW\ IURP XQL
DGDSWHG DGRSWHG RU ZHUH LQVSLUHG E\ ,Q7H*UDWH PDWHULDOV HQ!I
JUDP PRGHOV GHPRQVWUDWH VWUDWHJLHV IRU VWUHQJWKHQLQJ OHDU
D GHSDUWPHQW WR DQ LQWHULQVWLWXWLRQDO FROODERUDWLRQ 7KH
GHYHORSPHQW DQG HYDOXDWLRQ RI WKHVH SURJUDPV $ VIQWKHVLV RI
IRU WHDFKLQJ DERXW WKH (DUWK DFURVV WKH FXUULFXOXP ,Q7H*UDW
GHYHORSHG RYHU WKH SDVW VL[ \HDUV Rl SURMHFW ZRUN WKURXJK D Z

An Integrated Approach to Erosional Processes at a New England Salt Marsh
Caroline Hung ‘19, /LVD $ *LOEHUW (PPD 4 OF&DXOH\ OHJKDQ 5 6XVORYLF -
Weiner

Geological Society of America Abstracts with Programs GRL DEV $0

,QFUHDVHG UDWHV RI VHD OHYHO ULVH 6/5 GXH WR DQWKURSRJHQLF F
%»DUQ ,vODQG :LOGOLIH ODQDJHPHQW $UHD D FRDVWDO VDOW PDUVK L
EHWZHHQ WKH SK\VLFDO DQG HFRORJLFDO IDFWRUV WKDW VKDSH WKH
JUDVVHYVY DQG PXVVHOV 2YHU WKH IRXU \HDUV RI WKLV VWXG\ ZH REV
‘LWK UHGXFHG URRW VWDELOL]DWLRQ WKH HGJH SURJUHVVHG IURP D
P RI PHDVXUHG VKRUHOLQH KDV FKDQJHG SUR¢{OH DW OHDVW RQFH LQ
WKUHDGV RI PXVVHOV DUH WKRXJKW RI DV D VWDELOL]JLQJ IRUFH PXV\
%»DUQ ,vODQGTV PDUVK HGJH KDV H[KLELWHG GHFUHDVHV LQ PXVVHO S
VLIQL,FDQW HURVLRQ GXH WR ZDYH XQGHUFXWWLQJ KRZHYHU PXVVH
LOXQGDWLRQ WLPH LQFUHDVHYV WKH ZHLJKW RI PXVVHOV RQ VOXPSHG
PDUVK HGJH WR PLJUDWH LQODQG :H IRXQG PDUVK HGJH HURVLRQ SUR
PDUVK HGJHV LV SUHFHGHG E\ PRQWKYV RU \HDUV RI JUDGXDO FKDQJH

OLNHO\ FRQWUROOHG E\ WKH UDWH RI 6/5 HOHYDWLRQ ORFDWLRQ DQ



IDFWRUV PD\ RYHUULGH WKH SK\VLFDO DQG HFRORJLFDO GHIHQVH"

Facilitating Three-Dimensional Learning with Adaptable, Searchable, NGSS-Aligned Curricular Materials
from InTeGrate
$QQH ( (JJHU 6HDQ 3 )R[ -RKQ 5 OF'DULV DQG /LVD
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7KH ,Q7H*UDWH SURMHFW GHYHORSHG DQG WHVWHG FXUULFXODU
XVH ULJRURXV VFLHQFH DQG UHVHDUFK EDVHG SUDFWLFHV LQ OHEC
VWLWXWLRQV DQG HQYLURQPHQWY 7KHVH JRDOV GHYHORSHG SU
HQFRGHG LQ D GHWDLOHG UXEULF WKDW PDWHULDOV KDG WR SDV
SXEOLVKHG RQOLQH DV IUHHO\ DYDLODEOH PRGXOHV DQG FRXUVH
OHDUQLQJ REMHFWLYHVY DQG RXWFRPHV DVVHVVPHQW DQG PHDVX
DQG DOLJQPHQW 7KH JXLGLQJ SULQFLSOHV DUH ZHOO DOLJQHG ZL
DV ZLWK WKH VFLHQFH DQG HQJLQHHULQJ SUDFWLFHV 6(3V DQG F
UHVW Rl WKH UXEULF HQFRGHV UHVHDUFK EDVHG SUDFWLFHV LQ F

,Q -XO\ RI D WHDP RI HISHULHQFHG HGXFDWRUV LQGHSHQ
PHOQW ZLWK WKH 1*66 DQG FRGHG HDFK FRPSRQHQW RI WKH PDWHL
ZKHUH SRVVLEOH SHUIRUPDQFH H[SHFWDWLRQV :LWKLQ WKLV H[W
IURP DOO WKUHH GLPHQVLRQV $V D UHVXOW RI WKH FRGLQJ SURF
FDQ VHDUFK DQG EURZVH WKH ,Q7H*UDWH PDWHULDOV E\ 1*66 |

QG DFWLYLWLHYV WKDW SEXQGOH™ HOHPHQWYV IURP WKH WKUHH
VHH KRZ WR DGDSW WKH PDWHULDOV WR (W WKHLU RZQ FODVVL

7KHVH FXUULFXODU PDWHULDOV KDYH DOUHDG\ EHHQ WH-VWH
HUV LQFOXGLQJ HOHPHQWDU\ DQG VHFRQGDU\ PHWKRGV FRXUVH\
*HQHUDO (GXFDWLRQ UHTXLUHPHQWY $VVHVVPHQW UHVXOWYV IUR
VI\VWHPV WKLQNLQJ ZLWK XVH RI WKH ,Q7H*UDWH PDWHULDOV RYHI
IXQFWLRQDOLW\ DOORZ LQVWUXFWRUV WR PRUH SXUSRVHIXOO\ VH
LQ D ZzD\ WKDW VXLWV WKHLU QHHGYV

Explicit Focus on Systems Thinking in InTeGrate Materials Yields Improved Student Performance
/LVD $ *LOEHUW (OOHQ 5 ,YHUVRQ .LP $ .DVWHQV $LGD $zDG (I
6WHHU & 'RXJODV &]DMND 'Cathity@GASMadd&aRQQHOO DQG

Geological Society of America Abstracts with Programs GRL DEV $0

6ROYLQJ FRPSOH[ SUREOHPV RIWHQ UHTXLUHV FRPSOH[ DSSURDFK
VLUHG E\ HPSOR\HUV 'HVSLWH WKH LPSRUWDQFH RI VI\VWHPV WKLC
WHDFKLQJ VI\VWHPV WKLQNLQJ $V SDUW RI DQ 16) IXQGHG 6FLHQF
([SDQVLRQ 3URJUDP 67(3 FHQWHU WKH ,Q7H*UDWH SURMHFW-GHY
WHPV WKLQNLQJ UHVRXUFHYVY LQ PDWHULDOV FUHDWHG IRU D UDQJ
SXEOLVKHG DIWHU LQWHUQDO DQG H[WHUQDO UHYLHZ DQG HYDOX
8 6 ODWHULDOV WKDW PRVW VWURQJO\ DGGUHVVHG V\VWHPV WKLC
VNLOOV RI VI\VWHPV WKLQNLQJ LQFOXGLQJ XVLQJ DQG PDNLQJ V\V

‘H VRXJKW WR GHWHUPLQH LI WKH ,Q7H*UDWH PDWHULDGV ZH

HV XVLQJ D FRPPRQ HVVD\ SURPSW 3DUWLFLSDWLQJ VWXGHQWV :
ZRUNV DQG DGGUHVV WKH LPSDFW Rl PXOWLSOH FDXVDO IDFWRU
VWXGHQWY LQ XQGHUJUDGXDWH FODVVHV WR DVVHVV VWXGH
VHFRQG HVVD\ RQ DQ LQWHUGLVFLSOLQDU\ WRSLF D JHRVFLHQFH
DWWLWXGLQDO VXUYH\ 7KH VDPSOH SRSXODWLRQ ZHUH VHOHFWH
‘H FRPSDUHG RXU WUHDWPHQW SRSXODWLRQ ZKR ZHUH HQUROOHG
RI VWXGHQWY WDNLQJ D FRXUVH WKDW GLG QRW XVH ,Q7H*UDWH P
*/( DQG LQWHUGLVFLSOLQDU\ HVVD\ VFRUHV DQG VLPLODU GHPRJU|
JURXS VFRUHG VLJQL:{FDQWO\ KLIJKHU WKDQ WKH VWXGHQWYV LQ FF



Preparing for an Academic Career in the Geosciences Workshop: A Success of the On-the-Cutting-Edge
Program
NQVH\ ( /HOD\ 5RE\Q : 'XQEDU 6XH & (EDQNV /LVD $ *LOEHUW 5 +H
Catherine Riihimaki'98 DQG *DU\ 6 :HLVVPDQQ

Geological Society of America Abstracts with Programs GRL DEV $0
7KH DQQXDO 3UHSDULQJ IRU DQ $FDGHPLF &DUHHU LQ WKH *HRVFLHQF
2Q WKH &XWWLQJ (GJH SURJUDP VLQFH 7KH PDLQ JRDOV DUH IRU &

VWURQJHU FDQGLGDWHY IRU DFDGHPLF MREV DQG EHWWHU SUHSDUH(
HUHFWLYH VWDUW LQ WHDFKLQJ DQG UHVHDUFK 2YHU JUDGXDWH VYV
VKRSV 3DUWLFLSDQWY HQJDJH ZLWK ZRUNVKRS OHDGHUVY DQG SHHUV
DOORZLQJ SDUWLFLSDQWYV WR OHDUQ DERXW YDULRXVY DFDGHPLF FDUF
LOQOVWLWXWLRQV UHVHDUFK IRFXVHG XQLYHUVLWLHY DQG D UDQJH RI F
$O00 SDUWLFLSDQWY ZRUN WR LPSURYH DSSOLFDWLRQ DQG LQWHUYLHZ
WKURXJK JRDO VHWWLQJ DQG EURDGHQ WKHLU QHWZRUN RI FROOHDJX

SDUWLFLSDQW UHYLHZV RI WKH ZRUNVKRS KDYH EHHQ FRQVLVWHC(
ZRUNVKRSV DQG PDQ\ QRWLQJ WKDW WKH ZRUNVKRS KDG D SRVLWLYH
WKH RSSRUWXQLW\ WR OHDUQ PRUH DERXW IDFXOW\ SRVLWLRQV DW Gl
WR JHW IHHGEDFN RQ WKHLU WHDFKLQJ DQG RU UHVHDUFK VWDWHPHOQ\

6LQFH WKH RQFH VWDQG DORQH ZRUNVKRS KDV EHHQ LQWHJU
GH]JYRXV ((5 DV D GD\ PRUQLQJ ZRUNVKRS :LWK D IRUPDW FKDQJH IU
VKRS KDV VKLIWHG WRZDUGY JRDO VHWWLQJ DQG WKH MRE VHDUFK HQ
WKDW IRFXV RQ DVSHFWV RI WHDFKLQJ SUDFWLFHY DQG SHGDJRJ\ DV Z
GLVFXVVLRQ VHVVLRQV SURYLGH LQVLIJKWY RQ RWKHU WRSLFV (PEHG
ZLWKLQ WKH ZHHN ORQJ ((5 ERWK VXSSRUWYV ORQJ WHUP VXVWDLQDEL
PHPEHUV LQWR D FRPPXQLW\ RI SUDFWLFH LQ JHRVFLHQFH HGXFDWLRQ
FDUOHWRQ HGX 1$*7:RUNVKRSV FDUHHUSUHS LQGH[ KWPO FRQWLQXH
LPSURYH VWXGHQW OHDUQLQJ

Hirnantian (latest Ordovician) Glaciations and Their Consequences for the Oslo Region, Norway, with a
Revised Lithostratigraphy for the Langgyene Formation in the Inner Oslofjorden Area
-) %YRFNHOLH % * %DDUOL DQG ODUNHV ( -RKQVRQ

Norwegian Journal of Geology GRL RUJ QMJ

'XULQJ WKH +LUQDQWLDQ $JH /DWH 2UGRYLFLDQ WKH 2VOR 5HJLRQ ZI
WLF LQSXW DQG FDUERQDWH SURGXFWLRQ $W WKDW WLPH WKH VHD

VLYH WUDQVJUHVVLYH HSLVRGHYV VRPH RI ZKLFK LQYROYHG VXEDHULD
VHD OHYHO GURS UHVXOWHG LQ WKH IRUPDWLRQ RI D FRQVSLFXRXV QI
ZLWK VHGLPHQW GXULQJ WKH WUDQVJUHVVLRQ LQ WKH ODWHVW SDUW

O\ ARRGHG WKH H[SRVHG ODQG DUHDV LQ WKH FHQWUDO 2VOR*$VNHU ¢
DQG 6\0O0OLQJ LQ WKH DGMDFHQW ORGXP GLVWULFW ZHUH ¢UVW WUDQVJ
HXVWDWLF SURFHVVHV DuHFWHG WKH DUHD EXW V\QVHGLPHQWDU\ IDX
SDODHRYDOOH\ WUHQGYV RQH DW +RYHG{;\D LQ 2VOR PRUH RU OHVYV 1:%
DQG VXUURXQGLQJ DUHDV WUHQGLQJ DSSUR[LPDWHO\ 1(x6: ZLWK RQH
EHHQ PRUH WKDQ RQH ¢00LQJ SKDVH 6HGLPHQW (00 RI WKH ODVW IRU
D ODUJH DUHD RI WKH 2VOR+$VNHU GLVWULFW )RXU QHZ PHPEHUV RI W
+i\HUKROPHQ 3LORGGHQ DQG .DOY;i\D PHPEHUV 6WUDWD RI WKH ODW
WKH .DWLDQ 7KH UHVW RI WKH IRUPDWLRQ DV ZHOO DV WKH 6NDXHUHC
WR WKH FROG ZDWHU .RVRY IDXQD RI HDUO\ WR PLG +LUQDQWLDQ DJH

PHPEHUV LQFOXGH D PL[ RI FROG ZDWHU .RVRY DQG ZDUP ZDW-HU (GJHZ
VFULSWLRQV RI PDQ\ LQFLVHG YDOOH\ (OO VHFWLRQV LQ 2VOR DQG $V
.00 FRPSRVLWLRQ



Storm Tracks Predict Land-to-Sea Sediment Transfer: Erosional Patterns from the Upper Ordovician (Hir-
nantian) in the Oslo Region, Norway
ODUNHV ( -RKQVRQ DQG % * %DDUOL

Journal of Geology GRL

SHFHQW UH{QHPHQWYV LQ QRPHQFODWXUH ZLWK DQ HPSKDVLV-RQ P
ZD\JV 2VOR UHJLRQ SURYLGH D XVHIXO ZD\ WR JUDVS GHSRVLWLRQ
VIVWHP )RXQG LQ RXWFURSV WKURXJKRXW WKH PDQ\ VPDOO LVOD(
WLIDFHWHG /DQJ{\HQH JRUPDWLRQ LV GLUHUHQWLDWHG LQWR-ROG|
VWRQH LQ WKH 6NDXHUQ +{\HUKROPHQ DQG 3LORGGHQ OHPEHUV L
WKH .DOY{\D OHPEHU &RPELQDWLRQV RI VDQG\ DQG FDOFDUHRXV |
+i\HUKROPHQ 3LORGGHQ RU ROGHU OLWKRORJLHV PDNH XS WKH ¢
EDVDO SDUWV RI WKH .DOY{\D OHPEHU $V PDQ\ DV WKUHH JHQHUDW
UHVXOWHG IURP F\FOLF FKDQJHV LQ VHD OHYHO GXULQJ ODWH +LU
DQG ¢OOHG ZHUH YDULDEOH GHSHQGHQW RQ SRVLWLRQ DORQJ D
FURVV VHFWLRQ SUR[LPDO VWUHDPEHGY DFFXPXODWHG ¢OO FKDU
QRUPDO ULYHULQH GHSRVLWV ZLWK LPEULFDWHG FODVWV ,Q-D Pl
QL]DWLRQ ZLWK FODVW VXSSRUWHG GHSRVLWV WKDW IRUPHG DV
FKDQQHOV DUH HURGHG LQWR VWUDWD ZLWK WUDFH IRVVLOV GLDJ
SDUWV Rl WKH SDOHRFRQWLQHQW Rl %DOWLFD LQ 1RUZD\ 6ZHGHQ
PHQW WUDQVIHU ZDV LQGXFHG E\ KXUULFDQH UHODWHG WURSLFDC
6KLHOG 6LPLODU HYLGHQFH IURP RWKHU /DWH 2UGRYLFLDQ FRQW
SDWWHUQV EDVHG RQ SUHGLFWDEOH VWRUP WUDFNYV

On the Rise and Fall of Oceanic Islands: Towards a Global Theory Following from the Pioneering Studies
of Charles Darwin and James Dwight Dana
ODUNHV ( -RKQVRQ % * %DDUOL 0O &DFKmR ( OD\RUDO 5 6

Earth-Sciences Review GRL RUJ M HDUVFLUHY

7KH FDUHHUV RI &KDUOHYV 'DUZLQ * DQG -DPHV "ZLJKW -DQD
QDYLIJDWLRQV RI WKH JOREH ZLWK WKH %ULWLVK PDSSLQJ H[SHGI
5REHUW )LW]5R\ DQG WKH 8QLWHG 6WDWHV ([SORULQJ ([SHGLWLR
IRUPHU H[SHGLWLRQ PDLQO\ VXUYH\HG FRDVWDO 6RXWK $PHULFD
3DFL¢F DQG ,QGLDQ RFHDQV 7KH ODWWHU H[SHGLWLRQ IROORZHG
WR 3DFL¢{¢F 2FHDQ LVODQGY 5HPHPEHUHG PRUH WRGD\ IRU KLV YL\
RQ XQGHUVWDQGLQJ WKH PHFKDQLVPV RI ELRORJLFDO HYROXWLR
WKH &DSH 9HUGH ,vODQGV WR FRPSLOH VWXGLHV RQ WKH JHRORJ\
GHYHORSPHQW IURP WKH VXEVLGHQFH RI YROFDQLF LVODQGV VWL
LQ 'DUzZzLQ DOVR ZURWH D UHODWHG YROXPH SXEOLVKHG LQ
'DQD ZDV LQAXHQFHG E\ 'DUZLQYV WKHRU\ RI DWROO GHYHORSPHC(
RQ FRUDO UHHIV DQG LVODQG VXEVLGHQFH LQ DQG 7K
REVHUYDWLRQV XVLQJ LQGXFWLYH ORJLF GXULQJ ¢HOGZRUN L J
EDVDOW ARZV DV DQ LQGLFDWRU RI SDOHR VHD OHYHO WR WKH C
WKH (DUWKYV RFHDQLF FUXVW 1RWDEO\ 'DQD UHFRJQL]JHG DJH GL
VWURQJO\ LQAXHQFHG E\ WKH RULHQWDWLRQV RI WKRVH LVODQG
VWULQJ RI SURJUHVVLYHO\ ROGHU DQG VXEVLGLQJ LVODQGV GRH\
*DODSDJRV $]J]RUHV &DQDU\ DQG &DSH 9HUGH LVODQGV *HRORJL
WKDW WKH RULJLQDO REVHUYDWLRQV RQ LVODQG XSOLIW FRYHUHC
XQGHUVWDQGLQJ WKH FRPSOH[LWLHV RI LVODQG KLVWRULHV LQ R
WR RQJRLQJ VWXGLHVY RQ WKH WUDQV RFHDQLF PLJUDWLRQV RI PD
FRUDOOLQH UHG DOJDH UHSUHVHQWHG E\ UKRGROLWKY 7KLV ZRUI
LQ WKH GLVSHUVDO RI ELRWDV RYHU WLPH



Microbial Diversity of a Closed Salt Lagoon in the Puertecitos Area in the Upper Gulf of California
-$%$ .RJORZVNL ODUNHV ( -RKQVRQ - /HGHVPD 9i]TXH] ' %LUJHO

Ciencias Marinas

IRFDWHG NP VRXWK RI S XHUWHFLWRYVY RQ WKH %DMD &DOLIRUQLD 3l
VXUIDFH DUHD RI DSSURWMKDWHW\LVRODWHG IURP WKH DGMDFHQW 8SS
ZLGH EHUP 7KH EHUP ULVHV P DERYH PHDQ VHD OHYHO H[WHQGLQJ IF
UHSOHQLVKPHQW E\ QRUPDO VHDZDWHU H[FHSW SRVVLEO\ E\ VHHSDJH
YROFDQR 9ROFiQ BULHWR PDUNV DQ HTXDOO\ DEUXSW ERXQGDU\ GHOL
SK\VLFDO JHRJUDSK\ UHSUHVHQWY D KLJK VDOLQLW\ HQYLURQPHQW XQ
UDUH HYHQWY DVVRFLDWHG ZLWK VXEWURSLFDO VWRUPV 7KH 9ROFIiQ
WLQFW VWDJHV LQ GHYHORSPHQWDO JHRPRUSKRORJ\ RXWOLQHG LQ W
ZHUH UHWULHYHG IURP WKH ODJRRQ DQG VDPSOHG IRU ELRORJLFDO D\
VWUDWL FDWLRQ RI PLFURELDO PDWV GRPLQDWHG E\ EDFWHULD 6PDO
KRUL]JRQV UHYHDOHG DW OHDVW PDMRU QDPHG EDFWHULDO SK\XOD L
XQ QDPHG FDQGLGDWH WD[D IURP PLVFHOODQHRXYVY JURXSV /LSLG ELRI
F\DQREDFWHULD FRQWULEXWHG VLIQL,FDQWO\ WR ELRPDVV SURGXFW.L
JHQLF SKRWRWURSKLF EDFWHULD SHUVLVWHG WR D GHSWK RI FP DO
VKRZHG WKDW VXOIDWH UHGXFLQJ EDFWHULD EHFDPH PRUH DEXQGDQV
LQFUHDVHG IURP WR FP GHSWK EXW UHPDLQHG UHODWLYHO\ FRQVYV
DUH ZLGHO\ GLVWULEXWHG RYHU WKH OHQJWK RI WKH %DMD &DOLIRUC
WKH GLYHUVH PLFURELDO FRPPXQLWLHY WKDW FRORQL]JHG WKHH H[WU
FRORQL]DWLRQ SDWWHUQV

Modern Rhodoliths from the Insular Shelf of Pico in the Azores (Northeast Atlantic Ocean)
$ & 5HEHOR ODUNHV ( -RKQVRQ 5 4XDUWDX 0 : 5DVVHU & 6 OHOR
6 3 «$YLOD

Estuarine, Coastal and Shelf Science GRL RUJ M HFVV

$ VHDEHG VHGLPHQW VDPSOLQJ VXUYH\ FRQGXFWHG RQ WKH 3LFR LQV
DQG i P Ru WKH VRXWK FRDVW RI WKH LVODQG 7KHVH ZHUH VPDOO DQ
HWHU RI FP *UDQXOHV DQG VPDOO SHEEOHV RI HURGHG EDVDOW ZF
DOJDO FUXVWYV ZHUH VHFUHWHG RQ EDVDOW SHEEOHV E\ WKH FRUDOOL
FRYHUHG E\ /LWKRSK\OOXP LQFUXVWDQV $GGLWLRQDO VDPSOHV ZHUH
VKDOORZ ODJRRQ + P LQ GHSWK RQ WKH VRXWK FRDVW +HUH UKRG|
GLDPHWHU RI FP IRUPHG E\ WKLQ WKDOOL RI 3 FDOFDUHXP %DVH
FLHVY DQG SUHYLRXV ZRUN RQ WKH FKDUDFWHULVWLFV RI IRVVLO VSH
$JRUHV DQG RWKHU 1RUWK $WODQWLF $UFKLSHODJRV DQ HPSLULFDO
RI UKRGROLWKY RQ WKH 3LFR ,VODQG VKHOI IHDUVKRUH UKRGROLYV
ZLGH UDQJH RI FXUUHQWY DQG ZDYHV UHVXOWLQJ LQ WKHLU VSKHURLG
I[URP RuVKRUH WUDQVSRUW DQG WHQG WR JURZ ODUJHU WKDQ GHHS Z
EH PLGGOH VKHOIl UKRGROLWKYV IRUPHG VROHO\ E\ 3 FDOFDUHXP WKDW
RVFLOODWRU\ PRYHPHQWY FDXVHG E\ ZDYHV FURVVLQJ WKH VKHOI "
WUDQVSRUWHG WR WKH RXWHU VKHOI ZKHUH / LQFUXVWDQV RYHUJUR.
DUH QRUPDOO\ ODUJHU UHAHFWLQJ WKHUHIRUH D ORQJHU OLIH VSDQ
WR EH DQ LPSRUWDQW IDFWRU LQ WKH IRUPDWLRQ RI VRPH GHHS ZDWH
WR KLJK ZDYH HQHUJ\ +RZHYHU WKHLU H[SRVXUH WR DQ HQHUJHWLF

GRHY QRW DOORZ WKHP WR JURZ DV ODUJH DV WKRVH IURP VKDOORZ Z

6HDVRQDO :LQG 3DWWHUQV ,QAXHQFH WKH &RQ¢JXUDWLRQ DQG *HRPR
ing Island, Xisha Islands, China
-LDQ :HL 6KHQ ODUNHV ( -RKQVRQ )HL[XH )X <XH :DQJ DQG
Geological Journal '2, JL



<RQJ[LQJ ,vODQG LV D FRUDO UHHI LVODQG IRUPHG E\ WKH JURZWK
RQ D UHHI SODWIRUP 7KH UHHI ADW LV GHYHORSHG DURXQG WKH H
ZHVW UHHI ADW DUH DV\PPHWULFDO LQ SURSRUWLRQV VKRZLQJ V
PHQWDU\ DQG HFRORJLFDO JRQDWLRQ IRUHUHHI VORSH JUDGLHQW
RI DQ XQGHUZDWHU VXUYH\ PHDVXUHPHQWY DQG VWDWLVWLFV ZH|I
SODWIRUP WKH UHHI SRRO DQG WKH VSXU*xJURRYH V\VWHPV LQFL
WKH <RQJ[LQJ UHHI SODWIRUP LV DQ LUUHJXODU RYRLG LQ IRUP ZL
VWHHSO\ VORSLQJ IRUHUHHIV DQG IRUH UHHI VORSHV $ JUDGXDO \
RI WKH <RQJ[LQJ UHHI SODWIRUP ZKHUHDV D VWHHS IRUHUHHI DQ
WHU EDVLQ DUH PRUH FKDUDFWHULVWLF RI WKH QRUWK DQG QRU!'
WKH UHHI SODWIRUP LQ WKH VRXWKHDVW GLUHFWLRQ LV PXFK JUI
WKH GHYHORSPHQWDO SDWWHUQ RI WKH QRUWK DQG QRUWKZHVW
UHHI FUHVWY DQG IRUHUHHIV 7KH VRXWKHDVW UHHI FUHVW DQG |
GLUHUHQW ZDWHU GHSWKYV DQG GLV FRQWLQXRXV WLGDO FKDQQF
UHHI FUHVW DQG IRUHUHHI GHYHORSHG D W\SLFDO VSXU(DQG(JURI
FRQVWUXFWLRQ ZKHUHDV WKH ODWWHU LV VKDSHG E\ ZDYH RU WL
JHRPRUSKLF IHDWXUHY DUH NQRZQ IURP H[DPSOHV RI ,QGLDQ(3DF|
EXW WKH RFFXUUHQFH RI VXFK IHDWXUHY LQ GLUHUHQW SDUWYV R
FUHVW DQG IRUHUHHI GHYHORSPHQW 7KH GLUHUHQFHYV LQ VORSH
LQ WUDQVLWLRQ WKH GHYHORSPHQW RI FRQWUDVWLQJ VXEPDUL
VXEPDULQH JHRPRUSKLF IHDWXUHV RQ UHHI FUHVWY DQG IRUHUHH
WR WKH FRQAXHQFH RI VHYHUDO IDFWRUV 7KHVH LQFOXGH WKH W|
WRSRJUDSK\ WKH ZLQGZDUG DQG OHHZDUG SRVLWLRQV WKH GLU
VHD(ZDWHU G\QDPLFV DQG WKH VXEVWUDWH FKDUDFWHULVWLFV LU

Stratigraphy of the Connecticut Valley-Gaspe Trough in Massachusetts and Vermont: Constraints from
LA-ICPMS Dates from Detrital Zircon and CA-IDTIMS Dates from Volcanic Rocks
3DXO .DUDELQR VLaurd K. &tdRpZ 1B Hean-Michel Didier ‘17, Henry C. Barker ' 1® QG ) $ ODF
GRQDOG

Geological Society of America Abstracts with Program GRL DEV $0

7KH &RQQHFWLFXW 9DOOH\ *DVSH WURXJK &9*7 H[WHQGV IURP &7
LQ WKH QRUWKHUQ $SSDODFKLDQV ¢OOHG E\ 6LOXULDQ DQG 'HYRC
&9*7 DQG 2UGRYLFLDQ URFNV Rl WKH 6KHOEXUQH )DOOV DUF LV PD
6KDZ ORXQWDLQ 97 DQG 5XVVHOO ORXQWDLQ 0$ )PV 60 50 IRU
FRQWDFW 7KH 1RUWK{HOG 97 DQG *RVKHQ 0$ 1 * )PV VWUXFW X
'DLWV 5LYHU DQG *LOH ORXQWDLQ )PV DUH H[SRVHG HDVW RI WKH :
(DUO\ '"HYRQLDQ DJH IRU WKH :DLWV 5LYHU DQG *LOH ORXQWDELQ )P
DWLYH DJHV RI WKH XQLWY 5HFHQW DEVROXWH DJH FRQVWUDLQW
OEU RI WKH *LOH ORXQWDLQ )P “ 0D 5DQNLQ DQG 7XFNHU

DQG $OHLQLNRuU

1HZ 8 3E /$ ,&306 DQG &% ,'7,06 JLUFRQ GDWHV FRQVWUDLQ W
'"HWULWDO JLUFRQ DJH VSHFWUD IURP WKH 50 60 )PV KDYH VLJQL¢F
SURWHUR]RLF SHDNV DQG VKRZ D PL[HG /IDXUHQWLDQ DQG *RQGZCL
DLWV 5LYHU *LOH ORXQWDLQ DQG 1 * )PV KDYH VLIJQL,{FDQW-(DUC
]JRLF SHDNV DQG VKRZ D PL[HG /IDXUHQWLDQ DQG *RQGZDQDQ SUR®
)P DQG RQH QHZO\ LGHQWL¢{(HG IHOVLF EHG JDYH D &% ,'7,06 GDWH
GDUN JUD\ VFKLVW RI WKH *RVKHQ )0 LQ 0$ MXVW VRXWK RI WKH 9
: 0D

'H VXJIIJHVW WKDW VRPH URFNV PDSSHG DV 60 50 )P DUH KLJ
VLIQL,FDQW DJH JDS EHWZHHQ 60 50 )P URFNV DQG RWKHU &9*7 XQ
)P LV ROGHU WKDQ WKH 1 * DQG *LOH ORXQWDLQ )PV ZKLFK DUH II



WRSRJUDSKLF RU GUDLQDJH EDUULHU VHSDUDWHG WKH &9*7 WURXJK |
QRW UHFHLYH DEXQGDQW 2UGRYLFLDQ DQG 6LOXULDQ JLUFRQ-JUDLQV X
QDQ GHWULWXV XQWLO WKH 8SSHU '"HYRQLDQ 6HOOHFN HW DO

Stratigraphy and Provenance of the Connecticut Valley-Gaspe Basin in Western New England: Evidence
for a Topographic Barrier Between the Acadian Hinterland and Foreland
3DXO .DUDELQRV -Laur&K BtZnpHE DQG

Geological Society of America Abstracts with Programs GRL DEV 1(

7KH &RQQHFWLFXW 9DOOH\ *DVSH EDVLQ &9*% LV RQH RI VHYHUDO ED
ULDQ DQG 'HYRQLDQ URFNV 7KH 6KDZ OWQ 97 DQG 5XVVHOO OWQ 0%
DORQJ WKH ZHVWHUQ FRQWDFW RI WKH EDVLQ 7KH 1RUWK¢{HOG 97 DQ
OHQVHV 7KH :DLWV 5LYHU DQG *LOH OWQ )PV DUH H[SRVHG HDVW RI WK
JHVWHG D '"HYRQLDQ DJH IRU WKH :DLWV 5LYHU DQG *LOH OWQ )PV +XH
LQFOXGH GDWHV IURP PHWD UK\ROLWHV LQ WKH OHHWLQJKRXVH 60DW
7XFNHU DQG WKH *RVKHQ )P “ 0D .DUDELQRV DQG $OHLQLNRL

1HZ 8 3E /$ ,&306 DQG &$ ,'7,06 ]LUFRQ GDWHV FRQVWUDLQ WKH DJ
GHWULWDO JLUFRQ DJH VSHFWUD IURP WKH 5XVVHOO OWQ )P KDYH VLJQ
VRSURWHUR]RLF SHDNV DQG VKRZ D PL[HG /DXUHQWLDQ DQG *RQGZDQ
IURP QRUWKHUQ 97 FRQWDLQV DEXQGDQW 2UGRYLFLDQ JLUFRQ@ JUDLQV
HQDQFH ,Q FRQWUDVW WZR VDPSOHV RI WKH 6KDZ OWQ )P IURP VRXWHK
QR JUDLQV \RXQJHU WKDQ 1HRSURWHUR]RLF 'HWULWDO JLUFRQ DJH VS
*RVKHQ )PV KDYH VLJQL,FDQW (DUO\ '"HYRQLDQ 2UGRYLFLDQ DQG 3URV
*RQGZDQDQ SURYHQDQFH $LUIDOO WHSKUDV DUH SUHVHUYHG LQ WKH
D &$ ,'7,06 GDWH RI “ 0D 7KH \RXQJHVW JUDLQ GDWHG IURP WKH
ERUGHU DQG RQ VWULNH ZLWK WKH 1RUWK,HOG )P LV “ 0D

‘H VXJJHVW WKDW  WKH ZHVWHUQ FRQWDFW RI WKH &9*% LV D IDJX
DJH JDS EHWZHHQ 5XVVHOO OWQ DQG 6KDZ OWQ )PV DQG RWKHU &9*%
*LOH OWQ DQG 1RUWK{HOG *RVKHQ )PV ZKLFK PD\ EH IDFLHV- HTXLYDC
JUDSKLF EDUULHU VHSDUDWHG WKH &9*% IURP WKH 6LOXULDQ 'HYRQLI
2UGRYLFLDQ DQG 6LOXULDQ JLUFRQ JUDLQV XQWLO WKH OLGGOH 'HYRQ
8SSHU '"HYRQLDQ 6HOOHFN HW DO

Developing New Geologic Trail Exhibits at Florissant Fossil Beds National Monument:; A Collaborative
Project by Gips
Erikka R. Olson’'19 +HUEHUW : OH\HU ODULDK 6ORYDFHN (PLO\ ' 7KRUSH 5LI
6DUDK ( $OOHQ $OH[DQGHU - /RZH DQG &RQQL - 29Y&R

Geological Society of America Abstracts with Programs GRL DEV $0

$ WHVWDPHQW WR WKH SRZHU RI VWURQJ *,3 LQWHUQ LQYROYHPHQW D!
WKH RQJRLQJ GHYHORSPHQW RI D JHRORJLF WUDLO 7KRXJK WKH PRQX
DQG DEXQGDQW IRVVLO LQVHFWY DQG SODQWYVY LW DOVR VKRZFDVHV L
LQ WKH SURMHFW KDV VLQFH HYROYHG WKURXJK FROODERUDWLYH
LFV ,Q 6FLHQFH *HRFRUSV LQWHUQV DQG SDUN VWDu 7RGD\ YLVLWRI
DERXW WKH EURDGHU JHRORJ\ RI WKH DUHD ,W VWDUWHG ZLWK DQ LG
SUH H[LVWLQJ WUDLO )URP WKHUH LW TXLFNO\ H[SDQGHG ZLWK WKH I
6L LOWHUQYVY KDYH FRQWULEXWHG HDFK UHVSRQVLEOH IRU D SDUWLF
EDFNJURXQG EULQJLQJ QHZ LGHDV WDOHQWYVY DQG SHUVSHFWLYHV W
FRQYH\ FRPSOH[ VFLHQWL¢(F FRQFHSWV ZLWKRXW RYHUVLPSOL¢{FDWLR
VHDUFK VSHFLDOLVWY DQG SDUN LOQWHUSUHWLYH VWDu ZHUH LQYROYF
H[SHULHQFH LQ SHHU UHYLHZ DQG FULWLFDO HYDOXDWLRQ 1LQH SDQ
I[IURP WKH IRUPDWLRQ RI 3UHFDPEULDQ JUDQLWHV WR PRGHUQ HURVLRC
WKH PRQXPHQW ZKLFK KDG SUHYLRXVO\ IRFXVHG SULPDULO\ RQ WKH )



DGGLWLRQ RI WKLV WUDLO VXSSRUWYV REMHFWLYHV RI H[SDQGLQJ
WKH PRQXPHQW -XVW DV HDFK *,3 LOQWHUQ FRQWULEXWHG D SDUW
ZHUH LQWHJUDWHG WR DGYDQFH WKH SDUNYV JRDOV RI LQFUHDVH(

Petrology and Geochemistry of Enigmatic Ca. 1.4 Ga Plutons in the Southern Front Range of Colorado:
Implications for Petrogenesis and Tectonic Setting
Matthew S. Marcarelli’l7DQG 5HLQKDUG $ :REXV

Geological Society of America Abstracts with Programs GRL DEV 1(

*UDQLWLF SOXWRQV RI FD *D DJH RFFXU DFURVYV PXFK RI 1RUW
IDEUDGRU 7KLV VWXG\ IRFXVHV RQ D JURXS RI WKHVH SOXWRQV LC(
ODUJHO\ XQVWXGLHG LQ WHUPV RI SHWURORJ\ DQG JHRFKHPLVWU!
SOHV I[IURP WKH (OHYHQPLOH DQG &ULSSOH &UHHN SOXWRQV DQG W
7DUU\DOO (ONKRUQ 7H[WXUHV DQG PLQHUDORJLFDO IHDWXUHV ZH

SHWURJUDSKLF DQG QRUPDWLYH DQDO\WHV VKRZ WKDW PRVW
PLQLPXP PHOW WHPSHUDWXUH FRPSRVLWLRQ IRU WKH JUDQLWH V\
SUHGRPLQDQWO\ FDOF DONDOLQH RU DONDOL+*FDOFLF IHUURDQ I
DQG JDUQHW 7ZR PLFDV DQG P\UPHNLWLF LQWHUJURZWKYV LQ-GLFD
GDQW SHIJPDWLWHYV DQG K\GURWKHUPDO DOWHUDWLRQ RI VLOOLPL

7KH K\GURXV DQG SHUDOXPLQRXV FKDUDFWHU RI WKHVH SOX
WKH SDUWLDO PHOWLQJ RI PHWDVHGLPHQWDU\ URFNV LQ WKLENHC
RI 1E < 7D <E 5E =U DQG *D SORWWHG RQ WHFWRQLF GLVFU-LPLQ
JHQHVLV 7KLV FRQWUDVWY VWURQJO\ ZLWK SOXWRQV RI VLPLODU
$ W\SH IHDWXUHV Rl DQRURJHQLF SOXWRQV SURGXFHG LQ H[WHQV

$W *D WKHVH SOXWRQV ZHUH HPSODFHG IDU LQERDUG RI W
EHHQ H[SDQGHG DQG WKLFNHQHG E\ DUF DFFUHWLRQ GXULQJ WKH
SUHVVLRQ PHOWLQJ GXULQJ HURVLRQ RI FUXVW WKLFNHQHG E\ WK
their genesis.
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Densities of Hyperbolic Cusp Invariants
&ROLQ $GDPV 5RVH .DSODQ .HOO\ OLFKDHO ORRUH %UDQGRQ 6KDSL
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7KLV LV DQ LQYHVWLIJDWLRQ LQWR WZR QHZ LQYDULDQWY DVVRFLDWHC
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&ROLQ & $GDPV

Mathematical Intelligencer 9RO X P H ,VVXH
:KDW LI '"RQDOG 7UXPS zZzDV WKH 3UHVLGHQW RI WKH $PHULFDQ ODWKHP
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&ROLQ & $GDPV

Mathematical Intelligencer 9RO X P H ,VVXH
7KH ZRUVW FDVH VFHQDULR RI D UHIHUHHfV UHSRUW

The Seven Labors of Hercules
&ROLQ & $GDPV

Mathematical Intelligencer 9RO X P H ,VVXH
$ PDWKHPDWLFDO WDNH RQ WKH ODERUV RI +HUFXOHYV

Turning Knots into Flowers and Related Undergraduate Research
&ROLQ & $GDPV

American Mathematical Monthly 9R O 1R
$Q LOWURGXFWLRQ WR PXOWL FURVVLQJ QXPEHU DQG SHWDO QXPEHU

To the Fields Medal Committee
&ROLQ & $GDPV

Mathematical Intelligencer 9R O X P H ,VV XH $ 6 VIROQDMNEL.S H-IRAPHOULRIPD Q
$ VHOI QRPLQDWLRQ IRU WKH )LHOGYV PHGDO

What is the Greatest Number of all Time?
& $GDPV DQG 7 *DUULW\

Mother JonesRQ OLQH KWWSV ZZZ PRWKHUMRQHV FRP PHGLD SL GD\ |
ODUFK

$ GHEDWH RQ ZKLFK LV WKH JUHDWHVW QXPEHU RI DOO WLPH

What is...a Hyperbolic 3-Manifold?
&ROLQ & $GDPV

AMS Notices 9RO 1R 0D\
$ EULHI LOQWURGXFWLRQ WR K\SHUEROLF PDQLAG WKHRU\

On Writing Math Fiction
&ROLQ & $GDPV

MAA Focus, 9RO 1R -XQH -XO0\
$ EULHI LQWURGXFWLRQ WR PDWKHPDWLFDO (FWLRQ DQG WKH ZULWLQ

Zika Virus Dynamics: When Does Sexual Transmission Matter?
-& %ODFNZRRGANefé@uU® Q- 7DOLV DQG /0 &KLOGV



Epidemics

7KH =LND YLUXV =,.9 KDV FDSWXUHG ZRUOGZLGH DWWHQWLRQ ZL
WR VHYHUH ELUWK GHIHFWYV PRVW QRWDEO\ PLFURFHSKDO\ =,.9

DQG VH[XDO WUDQVPLVVLRQ EXW WKH UHODWLYH FRQWULEXWLRQ
ODUJHO\ XQNQRZQ )XUWKHUPRUH D GLVSDULW\ LQ WKH UHSRUW!I
EHHQ REVHUYHG ‘H GHYHORS D PDWKHPDWLFDO PRGHO WKDW GHYV
WKH SURFHVVHY GULYLQJ WKH REVHUYHG HSLGHPLF SDWWHUQV 2
VLRQ WR WKH EDVLF UHSURGXFWLYH QXPEHU 5 7KLV FRQWULEXW
VXJIJHVWYVY WKDW YHFWRU WUDQVPLVVLRQ LV WKH PDLQ GULYHU RI
VLIQL,FDQW GLUHUHQFH LQ WKH PHDQ QXPEHU RI FDVHV LQ PDO}
HTXLOLEULXP :KLOH WKLV VXJJHVWYV DQ LOQWULQVLF GLVSDULW\ Et
WKH YDVWO\ JUHDWHU QXPEHU RI UHSRUWHG FDVHV IRU IHPDOHYV

FRQGLWLRQV XQGHU ZKLFK VH[XDO WUDQVPLVVLRQ PD\ SOD\ D NH\
ZKHUH =,.9 PRVTXLWR YHFWRUV DUH OHVYVY SUHYDOHQW

Unraveling Within-Host Signatures of Dengue Infection at the Population Level
5 1LNLQ %HHUV -& %ODFNZRRG /0 &KLOGV DQG 6C

Journal of Theoretical Biology

'"HQJXH YLUXV FDXVHV ZRUOGZLGH FRQFHUQ ZLWK QHDUO\ PLOO
G\QDPLFV GLUHU EHWZHHQ SULPDU\ DQG VHFRQGDU\ LQIHFWLRQV

W\SH W\SLFDOO\ ODVW ORQJHU SURGXFH KLJKHU YLUDO ORDGV D
ZLWKLQ KRVW YLUXV G\QDPLFV GXULQJ LQIHFWLRQV UHVXOWLQJ L
‘H FRXSOH WKHVH ZLWKLQ KRVW YLUXV G\QDPLFV WR D SRSXODWL
HTXDWLRQV FUHDWLQJ DQ LPPXQR HSLGHPLRORJLFDO PRGHO 7KH
EHWZHHQ KRVW LQIHFWLRQV LQ WKH SUHVHQFH RI WZR FLUFXODWI|
DQG EHWZHHQ KRVWY LOWHUDFWLRQV HQFRPSDVVLQJ PXOWLSOH

WKH PRGHO SDUDPHWHUY DQG WKH FKDUDFWHULVWLFV RI WKH PR
LQIHFWLRQV SHUVLVW LQ WKH SRSXODWLRQ )XUWKHUPRUH ZH Gt
PXQR HSLGHPLRORJLFDO PRGHO DOORZLQJ WKH VLPXODWLRQ RI S

$ &DVFDGH RI '"HVWDELOL]DWLRQV &RPELQLQJ :ROEDFKLD DQG
-& %ODFRARBBS, Jr.’16 DQG ; )DXYHUJXH

Journal of Animal Ecology

7KH PDQDJHPHQW RI LQVHFW SHVWV KDV ORQJ EHHQ GRPLQDWHG
VWDQWDQHRXVO\ NLOOLQJ HQRXJK LQGLYLGXDOV WR OLPLW WKHL!
WDOO\ IULHQGO\ DSSURDFKHY KDYH EHHQ SURSRVHG WKDW XWLOL
JUDSKLF SURFHVVHV WR UHGXFH SHVW SRSXODWLRQV :H DGGUHV\
RQ WKH UHOHDVH RI LQVHFWV LQIHFWHG ZLWK :ROEDFKLD ZKLFK F
LQWR D SRSXODWLRQ ZLWK D SUH H[LVWLQJ $OOHH HUHFW :H K\¢
FDXVHG E\ D VXFFHVVIXO LQYDVLRQ RI :ROEDFKLD FDQ EULQJ WKH
WULJJHU H[WLQFWLRQ :H GHYHORS D VWRFKDVWLF SRSXODWLRQ
LQFRPSDWLELOLWLHYV LQ DGGLWLRQ WR DQ $OOHH HuHFW DULVLQ.
PRGHO ZH LGHQWLI\ FRQGLWLRQV XQGHU ZKLFK F\WRSODVPLF LQ
WR GULYH LQVHFW SHVW SRSXODWLRQV WRZDUG H[WLQFWLRQ %[
LQWURGXFWLRQV RI :ROEDFKLD LQIHFWHG LQVHFWV :H H[WHQG W
VXFFHVVLYH LQWURGXFWLRQV RI WZR LQFRPSDWLEOH :ROEDFKLD
'ROEDFKLD LQYDVLRQ ZLWK PDWLQJ GLVUXSWLRQ WDFWLFV WR HC
'ROEDFKLD LQGXFHG F\WRSODVPLF LQFRPSDWLELOLW\ DQG WKH $0
HUHFW GRHV QRW PRGLI\ WKH :ROEDFKLD LQYDVLRQ WKUHVKROG

HUHFW RQ WKH $OOHH WKUHVKROG +RZHYHU WKH LQWHUDFWLRQ
HIWLQFWLRQ 7KH VXFFHVV RI WKLY PHWKRG FDQ EH DPSOL¢HG E\



DV WKH DGGLWLRQ RI PDWLQJ GLVUXSWLRQ 2XU VWXG\ HITWHQGV WKH
LQWURGXFWLRQV WR FDSLWDOL]JH RQ SUH H[LVWLQJ $OOHH HuUHFWYV DQ
KLIKOLIJKWYVY WKH LPSRUWDQFH RI WUDQVLHQW G\QDPLFV DQG WKH UHC
SHVW PDQDJHPHQW

Modeling Alternative Stable States in Caribbean Coral Reefs
-& %ODFNZRRG & 2NBWWmAt18$( $6MHKUWHRD Q . R Rayug RiY’'DQ

Natural Resource Modeling H

7KH UHVLOLHQFH RI &DULEEHDQ FRUDO UHHIV ZKLFK DUH DQ tPSRUWD
WHP VHUYLFHV LV FRQVWDQWO\ FKDOOHQJHG E\ PDQ\ UHHI VWUHVVRU
RYHUKDUYHVWLQJ RI KHUELYRURXV UHHI ¢VK 7KH SUHVHQFH RI WZR D
OHYHOV RI FRUDO FRYHU DQG LWV FRUDO(GHSOHWHG FRXQWHUSDUW?2K
FRUDO UHVLOLHQFH WR SUHYHQW SKDVH VKLIWV WR WKH XQGHVLUDEOI
HOV FDQ VHUYH DV DQ LPSRUWDQW WRRO WR QRW RQO\ EHWWHU XQGH
QLWLHV EXW DOVR WR HYDOXDWH WKH SRWHQWLDO LPSDFWV RI VWUH
SURPRWH FRUDO SHUVLVWHQFH +HUH ZH UHYLHZ WKH H[LVWLQJ OLWF
WKH SURFHVVHV WKDW JHQHUDWH DOWHUQDWLYH VWDEOH VWDWHV :H
HTXDWLRQV DQG DW WKHLU FRUH FDSWXUH DOJDO+*FRUDO G\QDPLFV

Intro Stats, 5th Edition
5LFKDUG 'H 9HDX[ ZLWK 3DXO 9HOOHPDQ DQG 'DYLG %R

3HDUVRQ

Stats: Data and Modeling the World, 5th Edition
5LFKDUG 'H 9HDX[ ZLWK 'DYLG %RFN )OR\G %XOODUG DQG ¢

3HDUVRQ

The Distribution of the Maximum of Character Sums
/IHR *ROGPDNKHU ZLWK - %REHU $ *UDQYLOOH ' .RXNRX

Journal of the European Mathematical Society QR

S5SHQHPHQWY RI /DJUDQJHYV )RXU 6TXDUH 7TKHRUHP
/IHR *ROGPDNKHU ZLWK 3 3ROODEFN

American Mathematical Monthly QR

The g-Analog of Kostant’s Partition Function and the Highest Root of the Simple Lie Algebras
3DPHOD ( +DUULV (ULN ,QVNR DQG ORKDPHG 2PDU

Australasian Journal of Combinatorics9R O X P H QR

JRU D JLYHQ ZHLJKW RI D FRPSOH[ VLPSOH /LH DOJHEUD WKH T DQDOR
YDOXHG IXQFWLRQ LQ WKH YDULDIEWOMWKRHZQWMBBEHWKRI ZNYPMKB VE HRIJKW
QRQQHIJDWLYH LQWHJUDO VXP RI HIDFWO\ N SRVLWLYH URRWV ,Q WKL\
DORJ RI .RVWDQWY{V SDUWLWLRQ IXQFWLRQ ZKHQ WKH ZHLJKW LQ TXHV
W\SHV % & DQG ' DQG WKH H[FHSWLRODDQGH DOJHEUDV RI W\SH *

A Minimal-Preserving Crystal on Ordered Multiset Partitions
*HRUJLD % HQNDUW /DXUD &ROPHQDUHMR 3DPHOD ( +DUULV 5
$QQH 6FKLOOLQJ DQG ODUWKD <LS

Advances in Applied Mathematics

'H SURYLGH D FU\VWDO VWUXFWXUH RQ WKH VHW RI RUGHUHG PXOWLYV
'HOWD &RQMHFWXUH 7KLV FRQMHFWXUH ZDV VWDWHG E\ +DJOXQG b5H
&RQMHFWXUH 9DULRXV VWDWLVWLFVY RQ RUGHUHG PXOWLVHW SDUWLW
WXUH RQH RI WKHP EHLQJ WKH PLQLPDM VWDWLVWLF ZKLFK LV D YDU



KDV WKH SURSHUW\ WKDW WKH PLQLPDM VWDWLVWLF LV FRQVWDC
\LHOGYVY DQRWKHU SURRI RI WKH 6FKXU SRVLWLYLW\ RGXKHWR D®H C
SKRDGHV DQG 6KLPR]JRQR RI WKHAKHREQ\YWDWOLO®D YW DXOFWEUB BOVR H
HTXLGLVWULEXWLYLW\ RI WKH PLQLPDM VWDWLVWLF ZLWK WKH PD

Computing Weight g-Multiplicities for the Representations of the Simple Lie Algebras
3DPHOD ( +DUULV AftddniNSimgpsdd 9 D Q G

Applicable Algebra in Engineering, Communication and Computing

7KH PXOWLSOLFLW\ RI D ZHLJKW LQ DQ LUUHGXFLEOH UHSUHVHQ)
EH FRPSXWHG YLD WKH XVH RI .RVWDQWYJV ZHLJKW PXOWLSOLFLW\
JURXS DQG LQYROYHV WKH FRPSXWDWLRQ RI DgSDQWOWRILRQY IRQWWD
PXOWLSOLFLW\ DQG SUHVHQW @ ®XIHODMNCK SILVRUHD R RURWARP § K VSO

Computing Weight Multiplicities
3DPHOD ( +DUULV

A Primer for Undergraduate Research RRWWRQ $ SHWHUVRQ 9 /HH & I
JRXQGDWLRQV IRU 8QGHUJUDGXDWH 5HVHDUFK LQ ODWKHPDYV

&HQWUDO WR WKH VWXG\ RI WKH UHSUHVHQWDWLRQ WKHRU\ RI /LF
DUH WKH GLPHQVLRQV RI YHFWRU VXEVSDFHYVY FDOOHG ZHLJKW VSI
D ZHOO NQRZQ IRUPXOD RI .RVWDQW WKDW FRQVLVWYV RI DQ DOW
IXQFWLRQ ,Q WKLV SDSHU ZH VSHKFUDD&]HRMWR/ WRIQHT XHHV /@ RKE/U D H
WHUPV FRQWULEXWLQJ QRQ WULYLDOO\ WR .RVWDQWY{V ZHLJKW P
FRQWULEXW L Qeyl ¥dltemation BdlsO/KHREZ LQWHUHVWLQJ FRPELQDWRULDBDO D
FDWH D VHFWLRQ WR GHWDLOHG H[DPSOHV WKDW LOOXVWUDWH DF
RSHQ SUREOHPV ZH SUHVHQW LQ WKLV DUHD

How Gaussian Mixture Models Might Miss Detecting Factors That Impact Growth Patterns
+HJIJHVHWK %& DQG -HZHOO 13

Annals of Applied Statistics

Review of Handbook of Cluster Analysis by Christian Hennig, Marina Meila, Fionn Murtagh, and Roberto
Rocci, editors
+HJJHVHWK %& DQG -HZHOO 13
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/[HWTV -RLQ WKH FRQYHUVDWLRQ %ORJ SRVW DERXW EHVW SUDFW|
for the ASA Statistical Education Section
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3XEOLVKHG DW KWWSV VWDWLVWLFVHGXFDWLR ZL[VLWH FRP P\\

2YDULDQ &DQFHU 6XUYLYRUV $FFHSWDQFH RI 7TUHDWPHQW 6LGH (
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JU\ (OOLV .RRQW] 6K\QH .OLQJHQEHUJ )LHOGV &K
Gynecologic Oncology 9R O +
'RPHQ ZLWK RYDULDQ FDQFHU FDQ KDYH ORQJ RYHUDOO VXUYLYDC
UHPLVVLRQ WR VWDEOH GLVHDVH :H VRXJKW WR GHWHUPLQH ZKH
FKDQJHVY RYHU WKH GLVHDVH FRQWLQXXP

Decreasing Recurrent Bowel Obstructions, Improving Quality of Life With Physiotherapy: Controlled
Study
5LFH 3DWWHUVRQ 5HHG :XUQ 5REOHV .OLQJHQEHUJ :HL

World Journal of Gastroenterology



7KLY SDSHU FRPSDUHV RYHU TXDOLW\ RI OLIH PHDVXUHPHQWY DQG
WLHQWYV WUH