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The Coll e ge at Broc kport , Apri l 7, 2018 
 
Dear Par ti ci pa nt s:  
 
Welcome to the 37 th  annual Roches te r Sympos i um for Phys i c s Stude nt s (RSPS).  The RSPS was 
inst it ute d to provi de an oppor t unit y for unde r gr a dua te s to pres ent an account of thei r own per s ona l 
resea rc h at a meet ing whos e for ma t was chos e n to close l y rese mbl e those of prof es s i ona l sci e nt if i c 
socie ti e s.  
 
At thes e sympos i a, resea r ch proj e ct s are prese nte d in tal ks or post er sessi ons by unde r gr a dua t es 
repre s enti ng man y regi ona l inst it uti ons.  Topi c s  incl ude conde ns e d- mat t e r phys ic s, atomi c phys i cs 
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LIST OF SPEAKERS 
 

NAME  TIME  ROOM 
C ri s t i an Almodovar  11:00 Edwards 101  
Jonat han Ball ard  9:30 Edwards 101  
Yux uan Cao  10:30 Edwards 102  
Lisa Chan  10:30 Edwards 102  
Micah Coat s  11:30 Edwards 103  
Micah Coat s  10:30 Edwards 102 
Jolene Cobb  10:15 Edwards 101  
Natasha Coll ova  9:00 Edwards 103  
Anthon y D'Ad dari o  9:00 Edwards 101  
Sean Demps e y -Gre go r y  10:30 Edwards 102  
Daniel Ea ge r  1:45 Edwards 103  
Patri ck Flood  12:00 Edwards 101  
Torri Halaqui s t  2:15 Edwards 103  
Jerem y Ha rt s e  10:30 Edwards 102  
Josh Ha yes  2:30 Edwards 103  
Kassi d y Ho ward  10:30 Edwards 102  
Matthew J ohns on  1:30 Edwards 101  
Jafr Kaz m i  1:45 Edwards 101  
Ouail Kitouni  12:00 Edwards 103  
Timot h y Lade ai rous  11:30 Edwards 101  
Natal i e Macdon al d  10:30 Edwards 102 
Jerem y Mart i n  1:30 Edwards 103  
Morgan McC art h y  10:15 Edwards 103  
Brett Me erdi nk  9:45 Edwards 103  



R S P S 2018   April 7, 2018 
SPS Zone 2 Meeti n g    The Coll ege at Brockport  

- 3 - 

NAME  TIME  ROOM 
M at t hew Sodano  9:45 Edwards 103  
Benjam i n Swans on  10:30 Edwards 102  
Pou ya Ta nouri  10:00 Edwards 103  
Brandon Watt  11:45 Edwards 101  
Jake Weeks  2:00 Edwards 103  
Chris Well s  9:30 Edwards 103  
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XXXV II  – ROCHESTER SYMPOSI
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9:00 AM – 10:30 AM:  SESSION IB. CONDENSED MATTER & BIOLOGICAL 
PHYSICS (EDWARDS 101) 
 
SESSION CHAIR: PROF. MARK Y ULY, HOUGHTON COLLEGE  
 

9:00 
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Cavity Optics for Frequency-Dependent Light Squeezing 
Nat al i e Macdon al d, Labo rat oi re Kast l er Bross el, Nati onal Science 
Foundat i on  

Research of Protostellar Outflows 
Kas s i d y J Howard, SUN Y Fr edoni a  

Analysis of Dark Frames and the Consistency of Flat Field Frames 
S ean Demps e y -Gre go r y, SUNY Fr edoni a  

Study of Capillary Condensation for Different Geometries: 
Biophysical Applications 
D yl an Richm ond, Ian Ev ans, Ild ar Sabi ri anov, Juli a D’R oz ari o, Mari e 
T. Romano, and Carol i na C. Ilie, SUNY Os we go  

An interactive visual interface for the determination of similarity 
patterns in the Fourier spatial frequency spectrum of laser speckle 
S am Pa yne; Lisa Chan; Wei Cheng Lin; Stewart Russel l, The Cit y 
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11:00 AM – 12:30 PMPM–
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11:00 AM – 12:30 PM:  SESSION IIIB.  INSTRUMENTATION/EXPE RIMENTAL 
TECHNIQUES (EDWARDS 101) 
 
SESSION CHAIR: PROF. CANDICE FAZAR,  ROBERTS WESLEYAN COLLEGE 
 

11:00 Radio JOVE 
C ri s t i an Almodovar, Siena Coll ege  

11:15 The Gravity Battery 
C l are Reil l y , Siena Coll ege  

11:30 3D Object Scanner 
Ti m ot h y Lade ai rous, Jon Far rel, Siena Coll e ge  

11:45 Wild Life Trail Camera vs. Raspberry Pi Camera 
Brandon Watt, Dr. McCol gan, Siena Coll e ge  

12:00 
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1:30 PM – 2:45 PM: SESSION IVB.  INSTRUMENTATION/EXPE RIMENTAL 
TECHNIQUES (EDWARDS 101) 
 
SESSION CHAIR: PROF. BETH PARKS, COLGATE UNIVERSITY  
 

1:30 Handling Missing Data in HMIS datasets with R  
M at t J ohns on, Siena College  

1:45 Construction of a Magneto-Optical Trap to Cool Rubidium 
Atoms 
J. Kaz mi, S. Streat fi el d, M. McGovern, Unit ed St at es Mili t ar y 
Academ y  

2:00 Establishing a Laser Induced Breakdown Spectroscopy (LIBS) 
analysis system at the United States Military Academy 
S cot t Nieboer, Unit ed Stat es Mili t ar y Acad em y, DTRA -NSER C  

2:15 Trace Element Analysis Methods of Particulate Matter 
Eri k Pohl , Colgat e Unive rs i t y  

2:30 Modifications of XRD at Houghton College 
Heat her Phil l i ps, Hought on Coll ege  
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SESSION IA.  ASTRONOMY & ASTROPHY SICS  
 
  

Probing Gas Stripping with Resolved Star-Formation Maps of Virgo 
Filament Galaxies  
Nat as ha Coll ova, Siena Coll ege  

W e present a mult i -wave l engt h stud y of the gas in gal ax i es at a vari et y of 
posi t i ons in the cosm i c web surroundi n g the Vir go clust er, one of  the best 
studi ed re gi ons of high d ensi t y in the local unive r s e. Galax i es are v er y like l y 
pre -pro ces s ed in filam ent s before fall i ng into clust ers, and our go al is to 
unders t and how gal ax i es are alte red as the y move through the cosm i c web and 
enter the dens es t re gi ons.  We present spat i al l y -res ol ved H -alpha ima gi n g 
resul t s for a sampl e o f 30 gal ax i es that resi de in the same filam ent.  Th e rel at i ve 
ex tent of the stel l ar and s tar -form i n g disks is a sen si t i ve probe of envi ronm ent al 
proces s i n g, and we use t his t o asses s the magni t u de of envi ronm ent al l y -dr iven 
gas d epl et i on in the filam ent.  

 

The Use of Different Isochrones with UniDAM 
D Richm ond, A. Mints, S. Hekker, S. Kanbur, SUNY Oswe go; Max Planck 
Inst i t ut e for Solar S yst e m Research, Gott i ngen  
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  Clustering Fundamental Mode RR Lyrae in Relation to the Oosterhoff 
Dichotomy 
C. Well s, S. Kanbur, A. Bhard waj, SUNY Osw e go; Univers i t y of Delhi  

R R Lyr a e ar e a t ype o f peri odi c vari abl e star com m onl y used as stand ard 
candl es in dete rm i ni ng th e dist ances and stru ct ures of Lo cal Gro up galax i es. 
When RR Lyr ae o f the s ubt ype RRab (fundam ent al -mode) of globul a r clus t ers 
in the Milk y Wa y are plo t t ed in a peri od -ampl i t ude dia gram an eff ect know n as 
the Oost erhoff Dichot om y is seen. This eff ect is thoug ht to be relevant to 
unders t andi n g the form at i on of our galax y. We ha ve appl i ed clust eri n g 
algori t hm s to RRab data from the OG LE IV surve y to attem pt to const ruct a 
new boundar y line for th e Oost erhof f Dichot om y.  
 

A Study of the Periods of Variable Stars in the OGLE Catalogue 
B. Mee rdi nk, M. Sodano, S. Kanbur, SUNY Osw e go; Unive rs i t y of Delhi  

OG LE(Opti cal Gravi t at i onal Lensi ng Ex peri m ent) is a catal o g of vari abl e stars. 
The peri ods of 88,840 OGLE vari abl e st ars we re calcul at ed usin g the thr ee 
program s: Pe ri od04, Condi t i onal Entrop y, and An al ys i s of Vari an ce to 
reproduc e a pr evi ous wor k. Discrepan ci es were fo und between some metho ds 
and OG LE.  
 

IceCube Neutrino Observatory  
P ou ya Ta nouri, Univers i t y of Roch es t er  

The Ic eC ube Neut ri no Observat or y is one cubi c k ilom et er of deep Antarct i c ice 
inst rum ent ed with 5160 Digit al Opti cal Modul es (DOMs). Each DOM con si s t s 
of a phot om ul t i pl i er tube (PMT) and a dat a acqui s i t i on s yst em that detect s 
Cherenkov ra di at i on fro m highl y ener get i c ch ar ged lept ons cre at ed b y neu t ri nos 
interact i n g in the ice. Usi ng Ic eC ube we can sea rc h for neut ri nos from "dar k" 
supernovae and simul at e how IceC ube will respon d to different supe rnovae in 
the Milk y Wa y. Simul at i ons in Ic eC ube are used for both back ground 
esti m at i on and for the de s cri pt i on of a possi bl e signal. Our task consi s t ed of 
runni ng dif fer ent simul at i ons to provi de an esti m at ed signal caused b y dif fe rent 
supernova and n eut ri no o sci l l at i on scenari os. The simul at ed signal s ar e inje ct ed 
into Ic eC ube’s Supernov ae Dat a Acqui s i t i on S yst em (SNDAQ) in ord er to 
eval uat e the s ensi t i vi t y o f IceC ube n eut ri no dete ct or. We also stud y the 
possi bi l i t y of se archi n g for ph ysi cs b e yond the Standard Model, su ch as th e 
product i on of ax ions, in a galact i c sup ernova.  
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Characterizing the Dark Matter Profile of the Triangulum II Galaxy  
M organ McC art h y, Univ ers i t y of Ro ches t er  

The dwar f satel l i t e galax i es of the Milk y Wa y, pos ses s i ng hi gh mass -to -li gh t 
rati os and compar at i vel y close locat i ons, make v er y attr act i ve obse rvi ng t ar get s 
for dark matt e r surve ys. Due to thei r low surf ace bright nes s es and star 
form at i on rates, obse rvi n g an ex ces s of gamm a ra ys from thei r locat i ons co ul d 
be indi cat i ve of da rk mat t er dec a y or anni hi l at i on. Howeve r, these obje ct s are 
chal l en gi n g to stud y in s pit e of thei r n ea rnes s. Th e Ultra- Faint Dw arf 
Spheroi dal Galax i es (UFdS phs) discovered in the last five ye ars h ave inhe r ent l y 
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SESSION IB. CONDENSED MATTER & B IOLOGICAL PHYSICS   
 

Computational Model of Neural Synapse Characteristics Using Josephson 
Junctions 
Anthon y D'Ad dari o , Colgat e Univers i t y  

W e seek to devel op an unders t andi n g of the beh a vi or of lar ge n euron s yst e m s 
using super conduct i n g ci rcui t s cont ai ni ng J osephs on junct i ons. We begi n with a 
revi ew of previ ous studi e s that have shown J osephs on junct i on neurons acti ng 
as biol ogi cal l y real i s t i c model s for neurons. Th e JJ neuron has reproduc ed 
m echani s m s simi l ar to ac ti on potent i al s, refra ct or y peri ods, firi n g thres hol d s, as 
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SEM Analysis of NiTi Welds and Properties, Including Design of Strain 
Stage for In-situ Measurements 
J onat han Ball ard, Hou gh t on Coll ege  

Las er welded NiTi wires were anal yz ed using Sc a nni ng Elect ron Micros co p y 
(SEM) for use in an elect ri c gene rat or. Th e welds between the NiTi shape 
memor y allo y and its mount i ng rin gs must be stro ng enou gh to withs t and 
loadi ng and th erm al c ycl i ng. Micros t ru ct ure i n the weld reve al ed dend ri t es that 
�O�R�R�N���O�L�N�H���7�L�w�1�L�����Z�K�L�F�K���F�R�X�O�G���E�H���D���J�R�R�G���U�H�D�V�R�Q���I�R�U���Z�H�O�G���I�D�W�L�J�X�H���G�X�H���W�R���7�L�w�1�L�¶�V��
�E�U�L�W�W�O�H���V�W�U�X�F�W�X�U�H�����6�R�P�H���F�U�D�F�N�L�Q�J���Z�D�V���R�E�V�H�U�Y�H�G�����P�R�V�W���O�L�N�H�O�\���G�X�H���W�R���W�K�H���7�L�w�1�L��
�L�Q�H�O�D�V�W�L�F���F�R�P�S�R�V�L�W�L�R�Q�����7�L�w�1�L���F�D�Q���D�I�I�H�F�W���W�K�H���V�K�D�S�H���P�H�P�R�U�\���S�U�R�S�H�U�W�L�H�V of these 
wires. A tempe rat ure -con t rol l ed strai n stage has be en desi gn ed fo r in- situ 
imagi n g to observ e these struct ures as the y are b ei ng stres s ed ph ysi cal l y an d 
therm al l y.  
 

Optical Properties of Van der Waals Materials 
Luke Milbock er, Renss el aer Pol yt echni c Inst i t ut e  

La ye r ed cr yst al s hav e rec ei ved the attent i on of ma n y resea rche rs in re cent years 
foll owi ng the discov er y of graphen e b y Andr e Ge im and Kost ya Novos el o v in 
2004. The const i t uent la yers of these cr yst al s are h eld toget h er b y we ak Va n der 
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Investigating the Incorporation of Antimicro
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SESSION II.  POSTER SESSION 
 
  Inkjet Printed Nanocrystalline Inorganic Perovskite Films: the Novel Solar 

Cells  



R S P S 2018   April 7, 2018 
SPS Zone 2 Meeti n g    The Coll ege at Brockport  

- 17 - 

  A Phoswich Detector System to Measure Sub-Second Half-Lives using ICF 
Reactions 
Kat el yn Cook, Micah Coat s, Mark Yul y, Stephen Padal i no, Crai g San gs t e r, 
Sean Regan , Hou ght on C oll ege, SUN Y Gen es eo, Labo rat or y for Las er 
Ener get i cs  

�7�K�H���ñ�+���W���������l�+�H���F�U�R�V�V���V�H�F�W�L�R�Q���K�D�V���Q�R�W���E�H�H�Q���P�H�D�V�X�U�H�G���D�W���D�Q�\���E�R�P�E�D�U�G�L�Q�J���H�Q�H�U�J�\��
due to the diffi cul t i es of simul t aneous l y produci n g both a trit i um beam an d 
target at accel erat or l abs.  An alternat i ve te chni qu e ma y be to use an IC F tt 
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Warm Dense Matter Stopping Power Experiment and Analysis with 
OMEGA  
Yux uan Cao, Univers i t y of Roches t er  

The ran ge of en er get i c ch ar ged pa rt i cl es in dense p lasm as is a crit i cal fact or in 
inert i al fusi on impl os i ons. To attai n igni t i on, the assem bl ed deut eri um -
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SESSION IIIA. NUCLEAR AND PARTICLE PHYSICS  & ASTRONOMY AND 
ASTROPHYSICS 
 
  Fuzzy Cold Dark Matter 

Nol an Sm yt h , Colgat e Univers i t y  

M uch of our cu rrent und ers t andi n g of da rk matt er (DM) stems from numer i cal 
simul at i ons of the large scal e struct ur e of the univ ers e and obs ervat i ons of dark 
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  Measurement of the Transverse Doppler Shift using the Mossbauer Effect 
M i cah Coat s , Hou ght on Coll ege  
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SESSION IIIB.  INSTRUMENTATION/EXPE
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Wild Life Trail Camera vs. Raspberry Pi Camera 
Brandon Watt, Dr. McCol gan, Siena Coll e ge  

The Bro wni n g trai l cam e ra dark ops elit e model BTC -HDE is a funct i onal high 
end wild life came ra.  Yet a near simi l ar wild life camer a can b e const ru ct e d 
through the util i z at i on of the raspber r y pi as well as raspber r y pi acc es s ori es.  
This alters the fundam ent al need of pu rchas i n g suc h a wild life came ra wh e n a 
compl em ent ar y one can be assem bl ed.  Ex act l y h ow close in speci fi c at i ons that 
the raspber r y pi cam era can get to the trai l cam era is the chal l en ge and t ask I 
look to achi eve.  
 

Research Into Alkali Use in a Hybrid Optical Pumping Environment 
P at ri ck Flood, Siena Coll ege  
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SESSION IVA.  OTHER  
 

Nozzle Design for a Small, Low-Speed, Closed-Return Wind Tunnel  
J erem y Mart i n, Hou ght o n Coll ege  

W i nd tunnel s are used to chara ct eri z e object s aero d ynam i c al l y (e.g., measu re 
lift and dra g as a funct i o n of air veloci t y). Th e y are crit i c al in the desi gn p roces s 
of man y product s, incl ud i ng cars and plan es. At Hought on Coll ege, a wind 
tunnel is current l y bein g desi gned and buil t. One of the most diffi cul t 
component s of a wind tu nnel to desi gn is the noz z l e, which cont ra ct s the ai r to 
produce a hi gh -speed flow immedi at el y upst r eam of the test object. This is 
diffi cul t becaus e the noz z l e must be de si gned to produce a uni form flow at the 
ex it to get an accu rat e re pres ent at i on of how air fl ows over the obje ct. 
Furt herm o re, to improve flow uniform i t y and to in creas e ef fi ci en c y, bounda r y 
la ye r sep arat i on is to be avoi ded insi de of the noz zl e. For the pr esent wind 
tunnel, several comm onl y used noz z l e desi gns we re test ed in orde r to deter m i ne 
which best fulfi l l s the req ui rem ent s above. Th ese n oz z l e desi gns were test ed 
using viscous, turbul ent air flow simul at i ons in ANSYS Fluent. Resul t s and 
concl us i ons wi ll be prese nt ed and future work hi ghl i ght ed.  
 

Maximizing Corner Efficiency for a Low -Speed Closed
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Effect of Temperature on Solar Panel Efficiency 
J ake Weeks, Siena Coll ege  

P hot ovol t ai c panel s cre at e ener g y b y conve rt i ng s olar radi at i on into elect ri ci t y. 
The amount of powe r ge nerat ed b y thes e pan el s can be af fe ct ed b y the 
temperat ur e around the p anel.  I dev el oped an ex peri m ent in which I coul d heat 
up and cool down a PV pane l insi de of a St yrofo a m cool er and record th e 
volt age and cur rent acros s the panel, as well as the inst ant aneous temperat u re of 
the cool er usin g a the rm i s t or. Based on m y ex peri m ent, it can be noted that an 
increas e in temperat ur e woul d cause the volt a ge acros s the pan el to dec re as e 
linearl y.  The cu rrent dur i ng the ex peri m ent was h eld const ant, and ther efor e I 
observed an indi r ect line ar rel at i ons hi p between t he temperat u re of the pan el 
and its effi ci en c y.  
 

Data Analysis of an Informal STEM Program 
Dr. Michele McColgan, Dr. Robert Colesante, Shannon Sweet, Torri 
Halaqui s t , Siena Coll ege  

S i ena Coll ege host s a ST EM based pro gr am call e d Urban Schol ars on Satu rda ys 
duri ng the s chool ye ar fo r middl e school student s withi n the Alban y are a. The 
program pr ovi des an opp ort uni t y for student s to ex pl ore science, technol o gy, 
arts, etc. with materi al s that ma y not b e avai l abl e to them otherwi s e. Student s 
are en cour a ged to attend from fift h to ei ght h grade to measure gro wt h and 
comfort withi n these subj ect s, and hope to inst i l l a desi re for stud ent s to fini s h 
high school and even con t i nue thei r educat i on. Ou r proj ect an al yz ed d ata fr om 
student's self -repo rt ed su rve y data re ga rdi ng inte r es t in STEM subj ect s as well 
as thei r sati s fact i on with attendi ng the p ro gram to measure the impa ct that 
Urban Schol ars is havi n g on student s. 
 

TensorFlow: Machine Learning In Physics 
J os h Ha yes, Siena Coll e ge  

Technol o g y, like peopl e, is const ant l y evol vi n g an d whil e it’s nearl y impos s i bl e 
to descri be just how rapi dl y these chan ges  are o cc urri ng, to put it into 
perspect i ve; we hav e re a ched a point whe re ma ch i nes ma y b e able to reaso n, 
with the right guidi ng h a nd of cours e.  Th e worl d of arti fi ci al intel l i genc e h as 
const ant l y be en maki n g breakt hrou ghs, and toda y man y can cont ri but e t o t his 
gro wt h with acc es s to a comput er through fram ew orks such as Tenso rFl ow. By 
unders t andi n g the funda m ent al s of machi ne le arn i ng, one can readi l y appl y this 
knowl edge to a wide ran ge o f fiel ds of stud y or data sets. In this present at i on, I 
will discus s  the gene ral p rinci pl es behi nd machi ne learni n g and mor e 
speci fi cal l y how it pert ai ns to filt eri ng a data set.  
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Establishing a Laser Induced Breakdown Spectroscopy (LIBS) analysis 
system at the United States Military Academy 
S cot t Nieboer, Unit ed Stat es Mili t ar y Acad em y, DTRA -NSER C  

The go al of this independ ent laborat or y wo rk is to establ i s h a Laser Induc ed 
Bre akdown Spect ros cop y (LIBS) anal ys i s s yst em at the Unit ed Stat es Mili t ar y 
Academ y (USMA) that can be used fo r 
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LIST OF PARTICIPANTS  
 

Name Status Institution  
Kurt Aikens  Facul t y  Hought on Coll e ge  
Crist i an Almodovar  Under gr aduat e Student  Siena Coll ege  
J onat han Ball ard  Under gr aduat e Student  Hought on Coll e ge  
Segev Be n Zvi  Facul t y  Univers i t y o f Roches t er  
Emma Bruc e  Under gr aduat e Student  Hought on Coll e ge  
Yux uan Cao  Under gr aduat e Student  Univers i t y o f  Roches t er  
Lisa Chan  Under gr aduat e Student  The Cit y Coll ege of New York  
Stephen Clarke  Under gr aduat e Student  Renss el aer Pol yt echni c Inst i t ut e  
Micah Coat s  Under gr aduat e Student  Hought on Coll e ge  
J olene Cobb  Under gr aduat e Student  Siena Coll ege  
Natas ha Coll ova  Under gr aduat e Student  Siena Coll ege  
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