HEeH
O

A YiS|CS
ENUEE
I%I

Annual Report
1998-99

o -—

\‘b
ORATEp DEC

http://www.wooster.edu/physics



Contents

A Note fromthe Chair

The Class of 1999

Faculty

New Faces

1999 Senior Indgoendent Study
A Look Back, 1989and 1994
Junior Indgpendent Study
Centennial Meeting of the APS
Research Experience for Undeagraduaes 1999
Sodety of Physcs Students

Look What Else Our Students Do!
Alumni Spotlight

Alumni Information Sheet






The Class of 1999

Joshua John Bozeday

“Josh”
Wilmett, Illinois
Phydcs/Computer Science
Plans Software engineer at Motorola

Madhujit Ghosh
“Dinky”
Calcutta, India
Phydcs
Plans Job market

Manon Eliene Grugel
Ashtabula, Ohio
PhyscgMathematics
Plans Graduae School, Case Western Reserve University, Astrophyscs

Andrew Jonathon Kuck

“Andy”
Gambier, Ohio
Phydcs
Plans Graduae School, Stanford University, Electrical Engineering

Amy Christine Rauch
“Christy”
Columbus Indiana
Phydcs
Plans Summer researcher, College of Wooder, then job market

Paul Francis Rebillot 111

Canton, Ohio
Phydcs
Plans Graduae School, Washington University, Astrophyscs

Nathan Daniel Schiffrik
“Nate”
Cleveland, Ohio
Phydcs
3/2 Engineering: Case Western Reserve University

Walter David Walkenhorst

“Dave”
Jenkintown, Penng/lvania
Phydcs
Plans Job at United States Patent Office, Arlington, VA, Electronics Division






Physics Faculty
Shila Garg

Associate Professor and Chairperson of Physics
Faculty member at Wooster since 1987.
B.S. Madras (India) 1970;

M.S. Sussex (U.K.) 1972;

Ph.D. Kent (U.K.) 1975.

Dr. Garg spent the Fall of 1997onresearch
leave. Shecontinuesto collaborate with
Dr. U.D. Kini of the Raman Research
Inditute in India on *Periodic Indabilities
in Nematic Liquid Crystals subjected to
Electric and/or Magndic Fields” Shealso
is continuing her collaboration with Dr.
Oleg Lavrentovich of theLiquid Crystal
Inditute at Kent State University. A new
area of investigation is “Phase Trangtions
in aBinary Nematic Mixture,” which
Senior. |.S. student Christy Rauch worked
on and produced excellent results.

Two of Dr. Garg’s pulicationshave appeared during this reporting period:

1) Shila Garg, Christophe Ditchman*, Nathan Schiffrik* and U.D. Kini, “Electric
Field Induced Trandent Effectsin aNematic Liquid Crystal in thePresence of a
Stabilizing Magnédic Field,” Molecular Crystals Liquid Crystals (in press).

2) Shila Garg, Erica Bramley*, and U.D. Kini, “Wave Structuresin the
HomogeneousBend Trandgtion of 4-n-pentyl-4-cyanobiphenyl,” Molecular Crystals
Liquid Crystals, 325, 209(1998)

* C.O.W. students

In the Spring of 1998 Dr. Garg taughtFoundaions of Physcsanditslab, aswell as
Electronics for Scientists and its | ab.

Dr. Garg attended the Coundl on Undergraduae Research (CUR) Coundlors Meeting
and CUR Conference at Occidental Collegein June of 1998 While there, shechared a
pand on“Managing an REU Site” and coordinated a 90-minute presentation. Shewas
also apandist for adiscussion on “How to Write the First Successful Grant Proposl.”

In July of 1998Dr. Garg attended the 17" Internationd Liquid Crystal Conferencein
Strasbourg, France and presented a pagpe entitled “Electric Field Induced Trangent
Effectsin the Nematic Liquid Crystal 5CB.” Dr. Garg was aso invited to the Advanced
Liquid Crystalline Optical Materials (ALCOM) symposum entitled “ Chiral Materials
and Applications” Thesymposum took place in CuyahogaFalls, Ohio in February of






3)

Possible SponaneousBreaking of Lorentz and CPT Invariance
Internaiond Conference on Non-accelerator New Physcs, Joint Ingitute for
Nudear Research, Dubng Russia

During the period of thisreport, Dr. Colladay had two publications

1)

2)

Lorentz-Violating Extenson of the Standard Modd

Don Colladay, V. Alan Kogelecky”

Phys. Rev. D 58(1999

Extending the Standard Modeto IndudeCPT andLorentz Violation
Don Colladay

To appear in the proceedingsof Meeting on CPT and Lorentz Symmetry

Dr. Colladay has been awondeful colleagueand teacher, as well as a goodcitizen of the
depatment during the past year. Best wishesto him as he beginshis new postion at
Colby Collegein Waterville, Maine

Donald Jacobs

Victor J. Andrew Professor of Physics
Faculty member at Wooster since 1976.
B.A., M.A. South Florida 1971, 1972;
Ph.D. Colorado 1976.

Dr. Jacobswas Acting Chair of the
depatment during Dr. Garg’s leave this
past fall. HetaughtModen Physcsandits
lab, aswell asasectionof First Year
Semina in Critical Inquiry. A description
of his Seminar follows:

Predictability in an Unpredictable World
Isit possible to predict events in thefuture? Thekind of events that are
predictable andwhat influences that predictability will be explored
throughthe eyes of variouspeople. How do you effect change Canyou
chart your future? Will our environment sugain our human habitation?
Saence's ability to predict an outcome in thefuture will provide some
ingghtinto what can and can not be predicted.

Readingsinduded AnneMoody’s Coming of Agein Mississipi, Rachd Carson’s Silent
Spiing, Ernest Calenbach’s Ecotopia, Daniel Quinn’s Ishmad, and James Gleick’s Chaos
TheMaking of a New Saence.



In the Spring, Dr. JacobstaughtGeneral Physcsanditslab, aswell as Junior
Independent Study. In additionto the computer ssimulationsand three other experiments
from thelab manud, juniors were required to do a self-designed experiment. Dr. Jacobs
class came up with an exciting group of self-designed experiments:

Geoff Bonvdlet: Heat Capecity of Liquid Crystal Mixtures Using DSC???
Sridha Chandramouli Self-Organized Ciriticality in Sandpiles

Sean English Light Scattering and Spinodd in Liquid Crystal Mixtures
Andy Nowicki Spin Effects on aBasebdl’ s Tragectory

Tim Sir Louis: Electronic Boundng Ball and Chaos

Dr. Jacobsdoes experimental research in phase trangtionsof binary fluid mixtures and
polymer-solvent systems, induding measurements of turbidity, heat capecity, viscosty,
dengty, and the coexistence curve onthese systems. Heis also developing experiments
in theemerging area of self-organized criticality.

During this 20" consecutive year of involving undergraduaes in his research, Dr. Jacobs

had three publicationsappesr:

1) Paul F. Rebillot* andD.T. Jacobs “Heat capacity anomaly near thecritical point of
aniline-cyclohexane” Journal of Chemical Physics 109, 4009(1998)

2) F.M.F. Mascarenhas*, C.M. Spillmann*, J.F. Lindner, and D.T. Jacobs “Hearing
the shgpe of arod by the soundof its collison,” American Journal of Physics 66,
692-697(1998.

3) D.T.Jacobs SM.Y. Lau*, A. Mukhejee*, and C.A. Williams*, “Measuring
turbidity in a near-critical, liquid-liquid system: aprecise, automated experiment”
International Journal of Thermophysics 20, 877 (1999).

*undergradude researchers

During theyear, Dr. Jacobsserved on a NASA shuttle experiment review pand and onan
Editorial Review Boad for the Nationd Inditute for Science and Technology. He
reviewed articles for The American Journal of Physics and the Journal of Chemical
Physics. Heisacounalor for the Coundl on Undegraduae Research.

In Juneof 1998,Dr. Jacobsattended the CUR Conferencein LosAngdesaswell asa
NASA Fundamental Phydcs Workshop, where hepresented a pgoe on his turbidity
results. In March of 1999, he attended the Centennial Meeting of the American Physcal
Sodety in Atlanta, and two of his students presented pogers onther research.

Locally, hedeveloped aremodding plan for the Fobes Library, which is beng conveted
into office space and semina rooms. Heis co-charing the CUR 2000Conference to be
hed at Wooder. He assisted with an Independent Study Workshop and was a presenter
at a Senior Indgpendent Study Workshopfor new faculty.



John Lindner

Associate Professor of Physics
Faculty member at Wooster since 1988.
B.S. Vermont 1982;

Ph.D. Caifornia Institute of Technology 1989.

Dr. Lindne continual his research into the
areas of the use of disorder and noise to
regularize extended nonlinear systems,
noise enhanced propagaion, computer
visudization. Asaresult of thisresearch,
two publicationsappeared and another was
accepted during the period of thisrepart:

1) F.M.F. Mascarenhas*, C.M. Spillmann*, J.F. Lindner, and D.T. Jacobs “Hearing
the shgpe of arod by the soundof its collison,” American Journal of Physics 66,
692-697(1998.

2) J. Lindne, S. Chandramouli*, A. Bulsara, M. Ldcher, and W. Ditto,“Noise
Enhanced Propagaion,” Physical Review Letters, 81, 50485051(1998.

3) W. Shew*, H. Coy*, andJ. Lindne, “Taming Chaoswith Disorder in a Pendulum
Array,” American Journal of Physics 67, 709-711(Augug 1999)

* student co-author

Three of Dr. Lindne’ s student researchers, Scott Hughes, HannaCoy, and Sri
Chandramouli, presented ther results at apoder session at the Centennial Meeting of the
American Phydgcal Sodety in Atlanta.

IntheFall of 1997,Dr. Lindne taughtFounddions of Physcs anditslabs aswell as
Electricity and Magndism. Inthe Spring, hetaughtAstronony, Themal Physcs, a
Foundaionslab, and heled thejuniorsin thar computer smulationsfor Junior |.S.

Dr. Lindne served as a reviewer for Physics Essays and American Journal of Physics.
On campus he served on severa committees: Copdand Fund for Indgpendent Study,
College Scholar Exam, and Goldwater Scholarship. He presented atalk to Douglass Hall
entitled “Humanson Mars.” Also, he served as faculty advisor to the Sodety of Physics
Students.



New Faces in the Department

Jennifer Goetz

Assistant Professor of Physics
B.S. Binghamton 1992;
M.A. University of Rochester 1995;
Ph.D. University of Rochester exp. 1999.

The College of Wooder has been named
therecipient of a prestigious Clare Boothe
Luce Professorship, effective in thefall of
2000. Thefive-year professorship will be
awarded to Jennifer Ann Goetz, whowill
join Wooder's faculty thisfall asatenure-
track member of the Department of
Phydcs.

Godz is completing her Ph.D. in phydcs and astronony at the University of Rochester.
Her dissertationis entitled, “An Infrared Study of Highly Extincted Y oungStellar
Objects.” Ms. Godz bringsto Wooder an area of research tha is of increasing interest to
our students.

At Rochester, Ms. Goez has worked in the Near Infrared Astrophyscs Lab. She has been
acoinvestigator in theNASA Initiative to Develop Eduction throughAstronony and
Space Sciences (IDEAS) Grant and has developed, distributed and presented classroom
materials for handson activities in the Rochester City Schools.

Daniel Ludwigsen
Visiting Assistant Professor of Physics
B.A. Beloit College 1992;

Ph.D. Brigham Y oung University exp. 1999.

Dan “lonMan” Ludwigsen will join our
depatment thisfall as Visiting Assistant
Professor of Physcs. Mr. Ludwigsen’s
interest in thedisciplines of physcsand
musdc led him to Brighan Young
University’ s acoudics group, where his
work is specialized in mudcal acoudics.
He employsengineering numerical
. methodssuch as finite element andysis to
" n m n " represent thelip reed of atrombone This
I O a. modd of thelipscombines with therest of
theingrument to create synthesized
trombonetones.
We eagerly anticipae the additionsof Jenn and Dan to our department.
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Jackie Middleton

Department Secretary since 1989
Physics/Math/Computer Science

This past year Jackie was “ten-yeared” by the College (not the same as tenured) and
received he award for surviving a decade of working for awild group of mathematicians
and physcists.

Judith Elwell

Lab Technician since 19?7?
Physics Department
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Senior Independent Study

Noise Enhanced Propagation in an Electronic Array

by Joshua Bozeday
Advisors:
John Lindner, Physics
Reuben Settergren, Computer Science

Abstract

Noise enhanced propagdionis arecent extengon of stochastic resonance. This
expeiment attempted to observe noise enhanced propagationin an electronic array. An
inducdor-diodecircuit and a Schmitt trigge circuit were searched in the process of
achievingthisgod. An interactive computer simulation was condructed to modd the
indudor-diodesystem. Unfortunaely, this experiment was not able to observe noise
enhanced propagaionin theindudor-diodecircuit. However, noise enhanced
propagaion was obtained in an array of three resistively coupled Schmitt trigge circuits.
Each Schmitt trigge circuit congsted of aTLO81opeaationd amplifier powered by £7V,
apostive feedback resistance of 100K’ , and a noninverting inpu to groundresistance
of 0.6k" . They were coupled togeher with 279K’ resistors and thefirst element was
driven by asinusoidd signd of frequency 99Hz and amplitude160mV,,,. Thisarray was
observed to exhibit stochastic resonance in the signd-to-noise-ratio at all theelements
andin the propagaion length of thesignd. Hence, it was conduded tha noise enhanced
propayaion had been observed.

Tektronix CF253 HF 331204 HF 3312004 SRS D5335
Function Generator Function Generator - Function Generator Function Generator

A=160mVpp
f=H9Hz

=99 4k

Rgy=99 8K

Ry=100.2402

R_-=0). 598k
o=l 599142
R =0, 508k

Theexpeaimental set up for searching for noise enhanced propagation
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Measurement of the Heat Capacity of the Binary Fluid Mixture
of Succinonitrile and Water Near the Upper Critical Consolute
Point Using Adiabatic Calorimetry

by Madhujit Ghosh
Advisor: Donald Jacobs

Abstract

Thetemperature dependence of the specific heat capacity of a binary fluid mixture of
succinonitrile-water was measured at the uppe critical conlute point with the hdp of a computer
controlled, multi-stage, adiabatic calorimeter. An Apple Macintosh computer was used for data
acquigition and control of theappaatus LabMEW 4.1 was used as the control program for the
appaatusand to convet temperature datainto heat capacity by usng acusom script. Heat capeacity
of thebinary fluid mixture, SCN-H20, experienced a divergence at thecritical temperature. We found
theheat capacity anomaly at 55.69540.0004°C Theresults confirmed therecently pubiished
theoretical and experimental valuesfor thecritical amplituderatio. The backgroundof thefits
induded the heet capecity of thecell. The system indgpendent critical amplituderatio for our system
was foundto be0.60+0.01. Thesystem dependent critical amplitudewas foundto be At = 1.2840.02
JK andA—=21140.02 JK. Thetwo scale factor universality was foundto be X =0.01724.023and
was foundto bedightly larger than in recent experiments, but hisinconsstency can beattributed to
theincongstendes in recent measurements of the correlation length of SCN-H20.

'Run #1'
'Run #2'
'Run #3'
'Run #4'
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Consolidaed data sets of thefour runsof daaused in theandysis of
heat capacity anomaly in succinonitrile and water.
Notice theanomaly in heat capacity occurring around 55.7°C.
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#
by Manon Grugel

Adpvisors:
John Lindner, Physics
Charles Hampton, Mathematics

Abstract

Thistheoretical work incorporates relativistic gravity and relativistic coamology
in an effort to undestand the effects of a nonvanishing cosmological congant # onthe
universe. After abrief historical review of contemporary modds of the universe,
Eindein’stheory of genera relativity isintroduced. In paticular, following an
introdudion to tensor calculusand Riemannian geometry, Eindein’sfield equaionswith
the coamological term are developed. Then assuming asmple, butreasoneble modd of
theuniverse, Eingein’sfield equaionsare reduced to a single differential equaion
known as Friedmann's equaion, which is solved via numerical integration. Findly, the
recent experimental cosmological daa are reviewed and discussed in terms of the
geometry and expanson of theuniverse.
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Noise Enhanced Propagation

by Andrew Kuck
Advisor: John Lindner

Abstract

Noise Enhanced Propagation (NEP) was studied in alinear array of locally
coupled bistable ostillators usng a distributed Macintosh computer ssimulation. The
scaling of optimal noise variance and maximum signd propagdion length with respect to
coupling strength and potential barrier heghtwere examined. For sufficiently large
barier heights, the opimal noise was propationd to thehaght, while the propagation
length was inversely propottiond to thehaght Theimpact of the nonideal band-limited
white noise was examined, as well astheimpact of filteringthe output signd. Both had a
predicted, minor impact ontheresulting daa. Theoptmal noise and the propagation
length were foundto be propottiond to the squae root of the coupling strength, in
agreement with previousresearch. Therelationdhipsindicated that near zero haght NEP
still occurred, althougha direct measurement with a monogable potential was unéble to
confirm this.
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A Study of the Phase Transitions of Mixtures of the
Nematic Liquid Crystals 5CB and MBBA Using Light
Scattering and Microscopic Techniques

by A. Christine Rauch
Advisor: Shila Garg

Abstract

Mixtures of the nematic liquid crystals 5CB and MBBA at variousconaentrations
were investigaed by observing phase trangtionsusing light scattering and video
microscopy. Trangtionswere observed as samples were cooled sowly from theisotropic
phase to roomtemperature. Bulk samples rangingin conaentration from 20-60% 5CB
were observed to changefrom an isotropic liquid to a spongy,gdatinoussubgance at
roomtemperature. Thin cells (36um) were made of each mixture, and tranamitted light
intengty was graphed with respect to temperature. Samples ranging in concentration
from 20-60% 5CB were shown to exhibit two phase trandtions with all other samples
exhibiting only onetrangtion (isotropic-nematic). Thenature of thesecondtrangtionis
still unde investigaion. A coexistence curve with trangtion temperature versus sample
concentration was plotted. Phase trangtionswere further investigated by photgraphing
samples at condant time intervals and at 58x magnification througha cross-polarizing
microscopeas temperature was lowered at —0.025C/min. Several textures were
observed, induding schlieren brushes, salt and pepper textures, granitic textures,
dendritic growth, and mosaic textures. Growth of droplets during theisotropic-nematic
phase trangtion were measured and graphed with respect to temperature. Findly, avery
thin planar surface treated cell (10um) was filled with the 40%5CB mixture and
observed throughthe cross polarizing microscopeas temperature decreased at —
0.025°0min in order to undestand the effects of thickness on the textures observed.
Regionsof homeotropic alignment were ob<erved in this cell after the mixture had cooled
to roomtemperature, as confirmed by therotation of the sample between cross polarizers
and the observation of a cross patern when viewed througha cylindrical Bertrand lens

Phase transgtion fromisotropic to nematic of a mixture of 5CB and MBBA
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Static Traversable Wormbholes and the Violation
of Energy Conditions

by Paul Rebillot
Advisor: Donald Colladay

Abstract

Raychaudhun’s equaion, which relates the expanson, shear, and rate of
expangon of geodesic conguences, is used to andyze for a specific case of aMorris-
ThomeWormhole. Thiswormhole geometry isfoundto violate the strongand null
energy conditions With explicit values of the expangon and shear of a set of timelike
geodesic congruences, we go on to examinethe physical meaning of each of these
guantities. Theexpanson describes how an infinitesmal volume element changes with
propea time alongageodesic. Thevolume element decreases, obtainsa minimum at the
throa, and then increases as it comes out of thewormhole. Theeigenvaues of the shear
tensor describe how a sphae will deform as it enters thewormhole. Asasphae enters
thewormhole, it is shown tha a sphae will flatten alongits two angular axes, and will
elongde aongan axistha isalinear combinaion of thelength and time coordinaes.

-5

A Schwarzchild black hole embedded into three dimensons
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Reducing Viscous Drag Using Microbubbles

by David Walkenhorst
Advisor: Donald Jacobs

Abstract

A water flow tank was designed and built, in which theforce onamodd boa was
studied. Thismodd boa utilizes a Gore-Tex sock as an outer membrane Both nitrogen
and hdium are bublded throughthis membrane, and the effect of theforce is examined
when water flow is on and off, and different gas flow rates are also used. Experimentally,
theviscousdrag usng hdium was foundto be 23+4.3% less than theviscousdrag when
nitrogen was used. A seconddaa set confirmed this result, finding tha the viscousdrag
usng hdiumwas 2544.3% less than the viscousdrag when nitrogen was used. The
condruction and use of themodd boa and flow tank are described in detail.

to gas distribution system

The dotted line indicates
the outline of the Gore-Tex sock

~ =

wooden
sticks Pepsi waterline
attached

bottle

w/Elmer's glue

Themodd bod.
Thisfigure shows the 24 ounce Peps battle with wooden sticks glued to it,
to facilitate gas movement throughoutthe sock.
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Looking Back on I.S.

Bryan R. John®n
Calculating a Dimengon of a SrangeAttractor

JohnM. Mandryk
Using Energy Relationdhipsfor the Verification of the Modding of a Vaulting Pole Based
ontheEladica Theory of Euler

Dondd L. Mogeller
A Phaton Correlation Spetroscopy Study of Brownian Motion

JohnG. Scudde
Escapd A Conmputer Solution to the Restricted Three-Body Problem

Craig E. Selby
Coexistence of the Binary Fluid Perfluoromethylcyclohexane I sopropyl Alcohol

Shoab Zaidi
3/2 Engineering Program, University of Rochester

1994
William Antel

Chaotc Dynamics on Rippled Surffaces

Serhan Babaoglu
3/2 Engineering Program, Washington University

John Cuff
Electric-Field-Inducd Freedericksz Trangtion in the Nematic Liquid Crystal 5CB

Rohan Defonska
Measurement of the Heat Capadaty Anomnaly of the Binary Fluid System Triethylamne-
Water Near the Critical Solution Point Using Adiabatic Calorimetry

Michael Hunter
Spatotemporal Chaoson a Sphee of Duffing Oscillators

Stephen Nichols
Sudy of the Effects of an Electric Field on Agarose Gel by Neutron Sattering

Yifeng Xiang
Measurement of the Polymer-Solent Interaction Parameter y of Agarose Gels Using
Differential S@anning Calorimeter
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Centennial Meeting
Of the
American Physical Society
Atlanta, Georgia
March 21— 26, 1999

The American Phydcal Sodety celebrated its 100h Anniversary in conjundionwith the
1999APS Centennial Meeting, which represented the largest technical agendaever
presented by APS or any other phydcal sodety. The meeting was hdd at the Georgia
World Congtess Center. Theannud APS general meeting, usudly scheduled in March,
and the Joint APS and AAPT meeting, usudly scheduled in April, were combined into
onesix day meeting fromMarch 21- 26, 1999 An estimated 7,000-8,000physcists from
aroundtheworld attended the meeting, induding approximately 40 Nobd L aureates.

Bill Richadson, U.S. Secretary of Energy, ddivered the keynote address. Mog of
Richadson’stalk focused on thefuture, beginning with a summation of President
Clinton’s efforts to promote world leadership in basic science, mathematics, and
engineering. Another area of concern to Richadnistheneed to improve
communication between the American people and the physcs community.

TheNobd Discoveries Exhibit described how 100years of Nobd Prize works and allied
fieldshave improved peoples lives. The APS historical exhibit, specialy designed to
celebrate the Centennial, told the story of the birth and growth of the Sodety, itsjoumds,
and 100years of physcs, and indudel the Centennial Time-lineWall Chart, which
marked a century of milestonesin physcs.

From an unknown Atlanta newspaper:
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The Wooster Contingent
“Proud to be Physics Nerds”

Frontrow, fromleft: ShilaGarg, Kelle Cruz (REU '97), Alice Churukian (COW '91),
HannaCoy, Rachd Cogello, Scott Hughes

Secondrow, fromleft: DonJacobs Paul Rebillot, Sri Chandramouli, Christy Rauch,
Don Colladay, Dinky Ghodh, Chris Templeman

The College of Wooder madeits presence known at the Centennial Meeting. Shila Garg,
Don Jacobs Don Colladay and Judith Elwell madethejoumey by minivan, accompanied
by three Wooder seniors and five REU summer researchers, of which four were Wooger
students. Each of these eight students made a poder presentation:

Chaofc Brownian Billiards
Scott Hughes*, JohnF. Lindne, and William Ditto

Saling Laws for Noise Enhaned Propagaton
Sridha Chandramouli*, Andrew Kuck*, JohnF. Lindne

Satic Traversable Wormholes andthe Violation of Energy Conditions
Paul Rebillot* and Don Colladay

Taming Chaos
HannaCoyT, Woodow Shew*, and JohnLindne
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Heat Capadaty Anomaly in Sucinonitrile and Water
Madhuijit Ghosh*, Shaun McClellanT, and Dondd Jacobs

Phase Separation of Binary Nematic Liquid Crystal Mixtures
A. Christine Rauch*, Shila Garg

Predicting Earthquales from SandPiles Using Séf-Organized Criticality
Rachd Cogello*, Dondd Jacobs

Investigation of Electric Field Indued Wall andZigzag Structures in the Nematic Liquid
Crystal 5CB
Chris Templeman*, Shila Garg

T Students from other collegeswho did REU research at Wooder
* COW students

Thehighlight of thetrip for everyoneinvolved was attending a lecture by Professor
Stephen Hawking. Dr. Garg was said to be pleading with complete stranges for tickets
to theevent so that the entire Wooder contingent could attend. Appaently shewas so
persuasive tha sheended up with oneEXTRA ticket, which shegaveto avery grateful
undegraduate. Fromthe program:

The American Physcal Sodety
is proudto present the
1999duliusEdga Lilienfeld Prize
to

Stephen Hawking

University of Cambridge

“ For boldness andcreativity in
grauvtational physics, best illudrated by
the prediction that black hdes should emit
black bodyradiation and evaporate, and
for the special gift of making abdract ideas
accessible and exciting to experts,
genealists, andthe public alike.”

Professor Hawking will present his Lilienfeld Lecture entitled

The Universe in a Nutshell

Wednesday, March 24,1999 8:30 p.m.
Atlanta Civic Center
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Research Experience for Undergraduates

Summer 1999
Supported by the National Science Foundation
and The College of Wooster

In thesix summers of or REU site, we have established and run astrong program tha
provides valuable training of undegraduae students. We had four women and five men
paticipantsin thesummer ‘99 site and al these undegraduaes were directly trained by
three faculty. Werecruited four students from off campusfrom undegraduae
inditutionstha are notactive in research. We consider this to bean extremely successful
summer research period.

Thesummer research expeience site ran fromMay 17 to July 23,1999. Theresearch
community conssted of four faculty members and nine students suppoted by the REU
grant, onestudent suppoted by Dr. Garg’s RUI grant, and onestudent suppoted by Dr.
Jacob’s PRF grant.. There were afew structured general activitiesin which all the
students participaed, such asingructionson literature search from daabases, the use of
LabView software for data acquisition, etc. In addition, individud research groupshad
intensve small grouptraining dunng thefirst week on thetheories relevant to the
projects. Theseinvolved daly lectures and discussions Students were also indructed
ontheuse of indrumentation or software for smulation. There were weekly seminars,
which started outin theinitial weeks with faculty presentations starting in thethird week
of theresearch period, two students made presentationsof ther research each week.
These ora presentationswere followed by questionsand discussionsamongthe group.
Thesummer program conduded with a poder session onthelast day, to which the
scientific community on campuswas invited. Thestudents were also required to submit
awritten report of ther individud summer project. Thusthe participants acquired many
research and presentationd skills.

All the students were assistants for a three hourlong laser workshop, which was pat of
our yearly BWISER (Bucdkeye Women in Science, Engineering and Research) program.
In additionto thescientific program, there were many informal and recreationd activities
planned for the summer research period. Thegroup had aweekly picnic lundh where
faculty and students explored thevariousparksinthearea. Therewere softbdl and
soccer games amongthelarger summer student community. We had our annud trip to an
amusement pak, an observationd session usng our telescope meals at faculty homes
and cook-outs.
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1999REU phoo here

Front row, from left: Alan McMullen, Josh Martin, Andy Nowicki
2" row, from left: Dr. Garg, Matt Bartow, Scott Hughes, Danell Owens, Dr. Lindner, Dr. Colladay, Dr. Jacobs
3 row, from left: Christy Rauch, Hanna Wagner, Meghan Wills, Amy Lytle, Lauren Ault

NAME & CLASS

1999 Summer Research Projects

INSTITUTION PROJECT TITLE ADVISOR SUPPORT

Lauren Ault '01

Matthew Bartow '01
Scott Hughes ' 01

Amy Lytle’01

Joshua Martin ‘02

Alan McMullen 01

Andrew Nowicki 00

Danell Owens’00

Christy Rauch 99

HannaWagner ' 00

Meghan Wills’ 02

College of Wooster Spin expectation values in fermion Don Colladay REU
and boson gases in the presence of Lorentz violation

Baldwin-Wallace  Classical Lattice Electrodynamics John Lindner REU

College of Wooster Spatiotemporal Visualization John Lindner  SoRep

College of Wooster Turbidity measurementsin the Donald Jacobs REU
critical liquid-liquid mixtur e methanol-cyclohexane

College of Wooster Spatiotemporal Chaosin MBBA ShilaGarg REU

Ridgewater College Three-dimensional simulation of Don Colladay REU

guantum wave packets in hydrogen

College of Wooster Heat capacity anomaly in theliquid- Donald Jacobs PRF
liquid mixture succinonitrile-water

Baldwin-Wallace  Phase Transitions of the Liquid Shila Garg REU
Crystal Mixtures 5CB and C7

College of Wooster Mixtures of Dissimilar Nematic ShilaGarg RUI
Liquid Crystals

Ohio Northern Power spectral density in avalanche Donald Jacobs REU
dynamics for a model bead pile system

College of Wooster Monostable Stochastic Resonance John Lindner REU
in Arrays
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Society of Physics Students
1998-99 Officers

Presdent: Dave Wakenhorst
Vice-President: Paul Rebillot
Treasurer: Josh Bozeday
Secretary: Christy Rauch

Advisor: John Lindne

Events

Picnic Lundh and Canoeng, Sundgy 2 May 199

L ecture by Patrick McGraw, UNC Chgpd Hill, Friday 23 April 1999
Flux Tubes, Srings andFeatures Great and Snall

Taylor Bowl 10 @ Wednesday 21 April 1999

Lecture by Dan Ludwigsen, Brigham Y oungUniversity, Monday 19 April 1999
Physical Modding of a TrombonePlayer’s Lips

Lecture by Elaine Kirkpatrick, University of Nebraska, Friday 26 February 1999
Reversal Behavior in Nanogructured Magneic Materials

L ecture by Janice Hudgngs University of CA Berkeley, Monday 22 February 1999
Mixing Lightand Semicondudors. A Brightldea

L ecture by Jennifer Goetz, University of Rochester, Friday 19 February 1999
Examning Massive Star Formation at Near Infrared Wavelengths

Fall Senior|.S. Ora Reports, Thursday 3 December 1998

Great Lakes Science Center trip, Saturday 21 Novembe 1998

Lecture by J. Eric Goff, IndianaUniversity, Thursday 19 November 1998
Photon-Drag Effect in Metals

Lecture by Bill Antel *94, Ohio University, Tuesday 20 Octobe 1998
Indued Ferromagndismin Platinum Howto Make a Magné

Science Block Party, Friday 9 Octoba 1998

Dinne & Dessert Night, Wednesday 16 September 1998

4 \ -/ y TAYLOR BOWL X

) - ThePhydcs Club suffered acrushing
a~ defeat at thehandsof theMath Clubin
Taylor Bowl X.
Find Results:
Phydcs 104
Math 1214
Thegiant diderule will remain in themath
department for another year.
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SPS Canoe Trip

Well, atleag we started out dry!

Josh decides to take a dip, butwhy is his canoecapszed? Is Amy the canoetippa?
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Look what else our students do!
(or...we are not just science geeks)

Contrary to popuar bdief, our physcs majors do not spend all ther timein theannds of
Taylor Hall! Our magjors are involved in al kindsof extracurricular activities, induding
musdc, sports, and community service. We are proud to claim such awell-roundel group
of youngpeople as our physcs mgors.

Paul Rebillot *99 was a trumpet play for al four years in the Scot Marching Band,
Symphont Band, AND Jazz Band. He was a member of Xi Chi Psi, a section which
organizes campusblooddrives for the American Red Cross. Paul was also a Resident
Assistant in Armington Hall andfor the Xi Chi’s. For extrafun, Paul played intramural
sports, induding soccer, ultimate frisbee, basketbdl.

Scott Hughes ’01 is aso amember of the Marching and Symphonicc Bands in which he
plays French hom. He also plays pianofor fun. He has run lightand soundboard for
Thestre Department produdions andis a member of Xi Chi Psi and the Sciences and
Humanities Program. Scott is a College of Wooger College Scholar.

Geoff Bonvallet 00 describes himself asa“band gesk in additionto beng aphyscs
geek. Geoff playstrombonein the Scot Marching Band and the Symphonic Band. Geoff
isaso amember of the Science and Humanities Program.

Christy Rauch ’00 served as president of Women in Science and was a member of the
Marching Band. Shewas adisc jockey and world musc director for WCWS (the College
radio station). Christy also served on the Cultural Events Faculty Committee.

Josh Bozeday *00 paticipaed in intramura soccer and ultimate frisbee. He also served
as an officer in the Colleg€ s Circle K club, adivision of Kiwaniswhichisan
internaiond service organization tha combines community service, fellowship, and
outstanding leadership development. Throughthe club, Josh tutored children at
Lincolnway Elementary School once a week.

Lauren Ault *01 enjoys mountin biking, soccer, basketbdl, ultimate frisbee, and rock
climbing. However, her al-time favorite pastime is tormenting Jackie the physcs secretary!

Tim Sir Louis 00 is amember of the College of Wooder track team. Thisyear, Tim set
two school records Thefirst record was set in thepole vault (154 1/4) and the second
was set in thedecathlon (5787 points). Tim also earned All-North coast Athletic
Conference honoss in both events by finishing secondin each at the NCAC
Championship Meet. Way to go TIM!

Amy Lytle ’01 isapiper in the Scot Marching Band. She serves as treasurer of Women
in Science. Amy is aso a College of Wooger College Scholar.

Andy Nowicki *00 jug completed his third year as catcher for the Fighting Scots
Basebdl Team. Inadditionto basebdl, Andy spendsalot of time caring for two very
specia friends Clarence and Phoenix, his pe iguanas.
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Alumni

Spotlight

Bruce Bartlett

Class of 1970

Bruce livesin Elkhat, Indianaandis employed as a microphane design engineer at
Crown Internationd. There hedesignsand tests high qudity microphone for recording
studios soundreinforcement systems, and broadcast. Bruce reportstha alot of physcs
isinvolved in hiswork.. Acoudically, amicrophaeisacombination of severa damped
resonant systems, acoudical phase-shift networks, and surfaces tha are sonically
reflective, absorptive or diffractive. Electrically, amicrophoneuses static electricity
fieldsor magndic fields

Roger France

Class of 1973

Roge livesin Colorado Springs CO and worksfor MCI Worldocom. Hisjobindudes
mainframe performance engineering, where he spendsmog of histime identifying
performance bottlenecks in critical applicationsand trying to implement improvements.
He telecommutes from his home, gaing into the office once a week.

Rogea’swife Mary Beth (Atchison’ 73) teaches fourth grade Oldest daughter Robin will
graduae from Fort Lewis Collegethisfall with a degree in psychology. SonRyan just
completed his secondyear at Washington University, where heis studying physcs. In
fact. Ryan’steaching assistant this past year was’'97 Wooger grad Francesca
Mascarenhas. Roge also has adaughter Megan entering 9" grade and son Mason
entering 6" grade. Roge says, “Maybewe' || get one of these kidsto Woosger yet!”

Paul R. Stauffer

Class of 1975

Paul is a hypethamiaphysgcist in the Radiation Oncology Department of the University
of Cdifornia, San Frandsco. In suppot of hisclinical activities, his research involves
both the development of improved microwave and ultrasoundapplicators for applying
hesat to tissue and therma dosmetry characterization of new hypeathemiaindudion
techniques. Thisresearch is accomplished with acombination of theoretical modding,
engineering development, and equipment peformance evaluaion with phantom, animal,
and human patient subjects.

http://itsa.ucsf.eduPo7Eradondphysics.html
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Brent Warner

Class of 1975

Brent works for the Cryogenics and Fluids Branch at the Goddad Space Flight Center.
This branch designsand builds cooling systems for sensors that the astrononmers want to
fly onsatellites. Brent' s dutiesindudethermal modding, magneic modding, and
countng stored chemicalsto report to Health and Safety.

Brent visited Woodger in 1995for his class reunion and spent some timein the Physcs
Depatment. He hgppened to notice a framed phobgraph, “Two Physcs Mgors,”
hanging in Don Jacobs office. Thephob, taken by Brent' s father Lowell Warner, shows
Brent and his brothe Tim (' 72) longbéefore either of them knew they would be magjoring
in physcs at Wooger. We thoughtwe would share the pho with therest of you!

— < _— - @~ T == TR
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David Perout
Class of 1978

David livesin Mayfield Village Ohio andis aphysicsteache at Charles F. Brush High
Schoolin Lyndhust.
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Ann Mowery

Class of 1982

Annlivesin AvonLake, Ohio andteaches phydcs at Bay VillageHigh School. Shehas
been at theforefront of implementing the discovery-based physcs curriculum into high
school physcs.

Daniel Hogenboom

Class of 1987

Dan received his Ph.D. in electrical engineering from Northeastern University in 1996
Histhess expaimentally investigated the magndic propaties of high tempeature
supeacondudors. He then worked as a pos-dodoral researcher at theoptical Science Lab
at Northeastern for two years, working on avariety of projects induding laser radar,
holographic imaging, and the congruction of an optical magnédic field sensor. Heis
currently a scientist at Textron Systems in Wilmington, MA where heisinvolved with
thar laser radar program.

Palani Sakthivel

Class of 1988

Palani is a Senior Process Engineer for Eaton Corporation’s Fuson Systems Divisionin
Rockville, Maryland. His company makes equipment, such as phobgabilizers and
ashers, for the chip manufacturing indudry. Palani isinvolved in theresearch,
development, and characterization of ashers. You mightask, wha is an asher?
Basically, an asher uses a downgream microwave plasmato “ash” or strip phaoresist
and other residuefromawafer.

John Scudder

Class of 1989

Johnreceived his Master’ s degree in Computer Science and Engineering fromthe
University of Michiganin 1996. Also in tha year, John co-foundel Internet Engineering
Groupin AnnArbor, Michigan. Hiscompany provides advanced software and network
engineering services to network service providers and router companies. Johnreports
tha the company is doing well.

http://mww.ieng.com'~jgs

Craig Selby

Class of 1989

After switching career interests afew times, Craig graduaed for Ohio State University in
1998with adegreein veterinay medicine He then joined hiswife Nancy IrvineD.V.M.
(' 90-chemigtry) as co-owne of the Daisy Hill Anima Hospital in Ashland, Ohio.

Dennis Kuhl

Class of 1990

Dennisfinished his Ph.D. in physcs at Michigan State in 1996, after which hebegan a
poddocat the Center for Science and Mathematics Teaching at Tufts University. At
CSMT, Dennis studied conceptud difficulties that students have learning physcs and
developad materials to improve conaeptud learning. CSMT foundthat an activity-based,
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guided discovery approach can significantly improve conaegptud learning in introdudory
physcs. Dennis also studied the use of Interactive L ecture Demongdrations(ILDs) in
variousindructiond settings Dennis recently accepted a teaching postion at
Bridgavater State Collegein Bridgewater, Massachusetts.

Prashant Jain

Class of 1993

After spending two years as a software engineer for Fujitsu Network Communicationsin
the Bay Area, Prashant now works in Munich, Germany for Siemens Corporate
Technology. His new jobinvolves marketing emerging computer technologiesin
Europe Onthepesond side Prashant has been happily married for 2.5 years.

Mark McKinney

Class of 1993

After leaving Wooder, Mark received his MBA and for severa years now has been
working at New Resources Corporationin Cleveland. Hisjobinvolves andyss,
programming, writing user and technical doaumentation, and testing. The platform on
which hedoes mog of hiswork isan IBM Midrange He has completed assignmentsin
variousindugries induding manufacturing, logistics, distribution, andretail. Mark says
tha his professionis “exciting, chdlenging, rewarding, and does not have anything to do
with quantum mechanics, thank goodnes.” Mark would enjoy email:

mckinnam@ nenresour ces.com

William Antel

Class of 1994

Earlier thisyear, Bill completed his Ph.D. in phydcs at Ohio University. He hastaken a
pog docat ArgonneNationd Labsworking at the Advanced Photon Source synchrotron.
Last fall, Bill madeavisit to Wooger and gave atalk in our department entitled “Induced
Ferromagndism in Platinum How to Make aMagnd.”

Michael Hunter

Class of 1994

Mike livesin Strongwille, Ohio and is employed by the Kirby Company in Cleveland as
a software engineer/internet manager. He designsand developsmedium:- to large-scale
webstes and e-commerce solutionsfor his company and other companies which Kirby
owns Thewebsgtes enable thar busness patnersto access daa and programs for the
mainframe and UNIX systemsusangtheweb. Since Kirby sells many produds ove the
interngt, Mike' s projectsinvolve everything from graphic design to programming (C++,
Java, and Perl) to server ingdallation and configuration. He designsnetwork setupsfor
companies which do not have internet conneetivity. Also, Mikeisin the process of usng
his experience to start a conaulting company.
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Department of Physics Alumni Information Sheet
Annual Report

1998-99

Name

Home Address

Telephone Class

Buganess Address

Telephone e-mail

URL

Occupdion

Title

(Indudebusness card, if available)

If your occupaionisrelated to thefield of phydcs, please attach a brief
description of thearea you are working in.

Anything else you would like to share with usfor ourfilesis also welcome.
fax: (330)2632516 or email: sgarg@wooder.edu

or mail to: Shila Garg
Phydcs Department
College of Wooger
Wooster, OH 44691

Thank you for responding to this request!
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God said...
ﬂﬁ.da=g
§5.di - 4[5 aa=1
gﬂé-da=0

<_¥E-d7+%ﬂé-d&=0

...and there was light



