
 Summer can invoke images of green grass, days spent in recreation, and an abundance 

of leisure time.  While all of us find moments to enjoy many such good things, summer is 

also a time of increased productivity in all fields of physics.  From Austin to Dallas, Beijing 

to Brazil, Sydney to Switzerland, and Waco to Washington, D.C., the faculty of the Physics 

Department at Baylor University spends each and every summer in a variety of research 

activities and venues too numerous to list in one page.  We invite you to see just how far 

and wide the green and gold is cast as the Annual Newsletter not only brings you up to 

date on our accomplishments of the last year, but also tells you about important events in 

the year ahead.  Sic ‘em Bears! 

What Summer Vacation? 
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Dear Friends, 

Greetings from the Baylor Physics Department!  The fall semester is well underway, and autumn is in the air with 

several ‗cold‘ fronts having already passed through Waco.  We held our annual Physics Department Picnic on 

September 6th, at the end of our second week of class—and a good time was had by all!  We thank the second-

year graduate students for all their work in making the picnic a success! 

Almost all of our faculty members are back this fall.  Dr. Anzhong Wang is on research leave this semester, but he 

briefly returned to Waco in September after spending the summer away collaborating with researchers in China 

and Japan.  Dr. Jerry Cleaver will be on research leave in the spring semester.  Our very active retiree Ed Schaub 

has returned for another year of part-time duty as a Lecturer.  (We simply aren’t prepared to let Ed go.)  And we 

are delighted to welcome twenty-two new undergraduate majors, and seven new graduate students, into the phys-

ics fold!  Spring and summer commencements were special for the department.  We graduated five B.S. students 

(Will Barnes, Evan Bauer, Nathan Beasley, Brandon Mattingly, and Forrest Phillips) and two Ph.D.s [Drs. Zhenbin 

(Ben) Wu and Yongqing (Steve) Huang].  All five of our B.S. graduates have gone on to graduate programs, four 

of them in physics! 

Several faculty members have taken on new jobs this year.  Dwight Russell is the new Director of Undergraduate 

Studies, succeeding Jay Dittmann who served ably in that position for many years.  Likewise, Gerald Cleaver is 

our new Graduate Program Director, having succeeded Walter Wilcox who served the department ably in that  

position for the past six years.  Jerry also has a new title: he was promoted to (full) Professor this past spring.  

Walter has a new position, elected as a Member-At-Large of the Texas Section of the American Physical Society.  

We thank Jay and Walter for their excellent service, and extend our best wishes to both Dwight and Jerry! 

On August 21, the department gathered for our Fall Faculty Retreat/Workshop at Baylor‘s Eastland Lakes facility.  

We have been conducting these sessions the past five years to briefly review the progress made in the previous 

year, and then to make plans for the upcoming year.  Some of the items marked for emphasis this year are:  (1) 

complete a teacher certification concentration in physics, (2) continue discussions regarding an engineering phys-

ics option, (3) develop a physics show for area schools, (4) consider a continuing education program for area 

physics teachers, (5) network with departmental alumni to provide job opportunities for new graduates, (6) reinvig-

orate the Physics Department Advisory Board, and (7) develop a departmental wish list of items that would benefit 

our research and teaching missions. 

One of the best ways to support the work of the department is through giving to the Physics     

Excellence Fund.  We use these funds in a variety of ways, including the purchase of research 

instrumentation to fully equip our laboratories.  Last year, a generous gift supported the stipend 

and accommodation for an undergraduate student pursuing summer-long research.  If you are 

interested in assisting with these or other projects, or perhaps have a vision for something truly 

extraordinary, please let us know! 

We again thank you for your interest and support.  Please continue to pray with us that we honor 

God in all of our work, and that we accomplish goals that are pleasing to Him.  We hope to see 

you at Baylor Homecoming on October 18-19.  This year we have a Homecoming Colloquium by 

one of our recent alumni on Friday, Oct. 18 at 3:35 p.m. in BSB room E.125.  Our annual Physics 

Homecoming Reception in BSB E.301 follows the colloquium from 4:30 - 6 p.m. 

With warmest best wishes, 

 

Greg Benesh 

Professor & Chairman 

From the Chair 

―[W]e are 

delighted to 

welcome 

twenty-two 

new 

undergraduate 

majors‖ 
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Number of Full-time Faculty:  18 

 Tenured or Tenure-Track Faculty:  15 

  Lecturers:  3 

Undergraduate Physics, Astronomy & Astrophysics Majors:  61 

 Physics Graduate Students:  31 

  Postdoctoral Fellows:  4 

 

2012 - 2013 Enrollments 

Number of Students Enrolled in Physics Classes: 2575 

Fall 2012:  1199  Spring 2013:  1232  Summer 2013:  144 

  

Number of Students Enrolled in Undergraduate Laboratories & Tutorials:  3160 

Fall 2012:  1442  Spring 2013:  1543  Summer 2013:  175 

  

Number of Undergraduate Laboratory & Tutorial Sections:  137 

Fall 2012:  61  Spring 2013:  66  Summer 2013:  10 

 

In 2012 - 2013:   

 Number of Funded Grants:  19 

 Scholarly Publications (including Conference Proceedings):  161 

 Conferences attended by Department Members:  29 

  

US News & World Report‘s average ranking of the national universities from which 

our tenured and tenure-track faculty received their PhD degrees:  24 

  

US News & World Report‘s Department Ranking: 113 

  

Academic Analytics Department Ranking: 119 

  

National Research Council Department Rankings:   R-Rank range:  96 - 147 

          S-Rank range:  118 - 149 

The Department by the Numbers 
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Greetings Physics Friends, 

This is my first letter to all of you as the new Graduate Program Director (GPD). On 

June 1 of this year, after his very successful terms promoting and growing the pro-

gram, Dr. Walter Wilcox stepped down as GPD for other duties. During the summer I 

have been ―learning the ropes‖ of the job and over the upcoming years hope to be as 

productive as Walter has been.  

Our graduate program has had another great year. During 2012-2013, Zhenbin Wu 

and Yongqing Huang earned their Ph.D.‘s. Other accomplishments included our stu-

dents once again producing the largest number of publications per capita of all Baylor 

departments. Ph.D. students Douglass Moore and V.H. Satheeshkumar received an 

Honorable Mention in the prestigious 2013 Essay Competition by the Gravity Research 

Foundation for their paper, The Fate of Lorentz Frame in the Vicinity of Black Hole Sin-

gularity. (Other recipients this year included internationally known physicists Stephen 

Adler, Tom Banks, Ted Jacobson, Shinji Mukohyama, T. Padmanabhan, and Carlo 

Rovelli.) Our students also represented our department well at numerous national and 

international conferences. 

Seven students joined our graduate program this fall, including Brandon Mattingly who 

earned his B.S. in physics from our department this spring. Two of these seven had 

attended our March open house. Overall, this year we had an exceptional 1 out of 2 

acceptance ratio for the offers we made, improving further over last year‘s excellent 1 

out of 3 ratio. The average GRE score of this incoming class is 1343, a continued   

increase also. All seven incoming students received Graduate School enhancements, 

including a $6000 Presidential Scholar enhancement—the second time ever for a 

Physics student!  

Our Speaker Outreach Program continued this year with our faculty speaking at 10 

Texas universities and colleges. Through this program, members of our physics de-

partment communicate the excitement and interest of their respective research fields 

to prospective graduate students at nearby colleges and universities. The program has 

been very successful and has drawn several students to our Ph.D. program. 

Our departmental proposal for stipend support garnered an additional annual $20,000 

increase, providing around a 1% increase in base stipends. 

The SACS Physics Assessment Report once again received an ―Exemplary‖ rating. 

The extended exit interviews began last year proved valuable once again. One result 

is the upcoming formation of a Physics Alumni/Student Job Network and an associated 

Faculty Job Search Assistance Committee, both designed to help our graduates find 

jobs more quickly. Invitations for alumni to participate in this job network will be sent 

out in the near future.  

Blessings to all, 

 

Gerald B. Cleaver 

Professor and Graduate Program Director 

Graduate Program News 

―The [Speaker 

Outreach 

Program] has 

been very 

successful and 
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several students 

to our Ph.D. 

program.‖ 
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Dear Alumni and Friends of the Department of Physics, 

 

We continue to be blessed with a dynamic group of undergraduates.  

 

In the spring 2013 graduation ceremony, five of our undergraduates completed their 

degrees.  This is particularly good news because all five are continuing in truly ex-

cellent graduate programs. 

 

Will Barnes – Space Physics at Rice University 

Evan Bauer – Physics at UC Santa Barbara 

Nathan Beasley – Medical Sciences at University of North Texas 

Brandon Mattingly – Physics at Baylor University (working with Dr. Jerry Cleaver) 

Forrest Phillips – Physics at Michigan State University 

 

In recent years our number of incoming freshman has grown.  This year is no differ-

ent.  Currently we have majors totaling 61 with an incoming freshman class of 25 

majors – 17 in Physics and 8 in Astronomy and Astrophysics.  The energy of this 

freshman class is already evident in the department!  

 

As our numbers have grown, so have our activities and opportunities.  The SPS stu-

dents performed a series of Physics demonstrations on ‗Sic‘em Science Day,‘ March 

23
rd

 at the Mayborn museum last spring.  In the research arena, our undergraduates 

made presentations of their work both at regional and national conferences including 

a total of seven poster presentations made for Baylor‘s URSA Scholar‘s Week on 

April 10 and 11, 2013, representing the the wide range of research available in phys-

ics and astronomy at Baylor. 

 

Finally I am new to this page as I just started as Undergraduate Program Director 

(UPD) in August 2013.  Thanks to Jay Dittmann for his service as UPD for the last 

several years and for his help in my transition into the job.  Also a special thanks to 

all the undergraduate advisors: Jay Dittmann, Randy Hall, Linda Kinslow,              

W. Ar iyas inghe, and Ken Park for their hard work in guiding our students through-

out their time a Baylor. 

 

To all alumni, come and share in the energy of our department and enrich our      

students by sharing your experience having a degree in physics from Baylor! 

 

Sincerely, 

 

Dwight Russell 

Undergraduate Program Director 

Undergraduate Program News 

―As our 

numbers have 

grown, so have 

our activities 

and 

opportunities.‖   
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Wickramasinghe Ariyasinghe 

(Ari) 

 

Associate Professor 

 

Research Interests:   

Atomic & molecular physics; 

the interactions of energetic   

electrons, protons, & He+ 

ions with atoms & molecules 

 

Dr. W. Ariyasinghe engages in experimental atomic and 

molecular physics. The department has several electron 

beam facilities (20 eV to 10 KeV energy) for studying inter-

actions of low energy and  intermediate energy electrons 

with atoms and molecules.  At present, Dr. Ari utilizes  

these facilities to measure the production cross scetions of 

neutral molecular fragments in hydrocrabons and fluoro-

carbons at low and intermediate electron energies using 

time of flight mass spectrometer technique. Accurate pro-

duction cross sections of these fragments are grately im-

portant in application of astrophysics, atmospheric phys-

ics, chemical physics, plasma physics, bio-medical phys-

ics, and semiconductor physics. 

Recently, Dr. Ari has concluded the measurement of 

total scattering cross sections (TCS) of atoms and mole-

cules in low and intermediate electron energies using the 

linear transmission technique, the most accurate experi-

mental techniques in the field.  Dr. Ari and his group have 

measured TCS of larger number of atoms and molecules 

including gaseous hydrocarbons and fluorocarbons. 

Based on these measurements, they have developed an 

empirical expression to predict the TCS of chain-like hy-

drocarbons and fluorocarbons which is an asset in appli-

cations of TCS. 

Prior to this work, he was involved with the use of Auger 

electrons produced by heavy ion bombardment (protons 

and He+ ions) of small organic molecules to study the 

effect of chemical bonding on normal and satellite Auger 

transitions. The study of heavy ion induced Auger spec-

troscopy continued to produce the K-shell and L-shell ioni-

zations cross sections (an essential tool in understanding 

the interaction mechanism between energetic ions with 

atoms or molecules) of all second and third raw elements 

in the periodic table.  In addition, Dr. Ariyasinghe conduct-

ed experiments to investigate the isotropic/anisotropic 

nature of heavy ion induced Auger emission. 

In the early to mid Eighties, Dr. W. Ariyasinghe and col-

laborators were involved with the slowing of He+ ions in 

thin films of vapor-deposited elemental matter and in gas-

es to study the degenerate electron gas model of Jens 

Lindhard (a student of Niels Bohr in Copenhagen) in three 

areas: (i) stopping power, (ii) calculation of mean ioniza-

tion potentials, and (iii) energy straggling. This model is 

excellent for predicting qualitative features of various pa-

rameters, although certain quantitative limitations are 

clearly revealed. 

Selected Publications: 

An empirical expression for total scattering cross sections 

of normal hydrocarbons, and experimental cross sections 

of C3H4 and C4H6,  with G. Vilela, Nucl. Inst. and Meth. 

Phys. Res. B 268 2217 – 2220 (2011). 

Electron scattering from alkenes in the energy range 200 

– 4500 eV with P. Wickramachchi, P. Palihawadana and 

G. Villela, Nucl. Inst. and Meth. Phys. Res. B 267  (2009). 

Total Electron Scattering Cross Sections of alkanes at 

intermediate energies with P. Wickramarachchi, and  P. 

Palihwadana, Nucl. Inst. and Meth. Phys. Res. B 259  

(2007)  841 - 846. 

Total electron scattering cross sections of Kr and Xe in the 

energy range 250 - 4500eV with C. Goains, Phys. Rev. A 

70, 1050294 (2005). 

Electron scattering cross sections of He, Ne and Ar at in-

termediate electron energies with C. Goains, D. Powers, 

T. Wijerathna and P. Phalihawadana, Nucl. Inst and Meth. 

Phys. Res. B 225 (2004). 

Total electron scattering cross sections of CH4 and NH3 

molecules in the energy range 400 - 4000eV with T. Wije-

rathna and P. Palihawadana, Nucl.Inst and Meth. Phys. 

Res. B 217 (2004). 

Total electron scattering cross sections of PH3 and SiH4 

molecules in the energy range 90 – 3500eV with T. Wije-

rathne and D. Powers. Phys. Rev. A 68, 032708, (2003). 

Total electron scattering cross sections of CF4 and C2F6 in 

the energy range 100 – 1500eV Journal of Rad. Phys. 

Chem. 68, 79 (2003). 

Total electron scattering cross seections of CH4, C2H2, 

C2H4 and C2H6 in the energy range 200-1400eV with D. 

Powers, Phys. Rev. A 66, 052723, (2002). 

Research Faculty Profile 
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Gregory A. Benesh 

 

Professor & Chair       

Department of Physics 

 

Research Interests: 

Surface Electronic    

Structure 

Embedding Problems 

Gravitational Collapse 

 

Professor Greg Benesh's research deals primarily with 

embedding problems.  In metal surfaces the redistribution 

of charge upon adsorption of atoms or molecules deter-

mines the nature of the surface chemical bond. Charge 

redistribution also causes changes in surface work func-

tions and affects the core-level binding energies of atoms 

near the adsorption site. Many metal surfaces, such as 

those of platinum, tungsten, silver, and gold, display spon-

taneous phase transitions from the bulk crystal structure to 

a new structure once the surface is created. The role that 

electrons play in such transitions is under investigation. 

Metal surfaces also serve as catalysts for important chem-

ical reactions. The rate at which interactions progress can 

often be enhanced by introducing different metal catalysts 

or by exposing a different crystal face of the same metal. 

Current research focuses on the face-dependent catalytic 

activity of various metal surfaces, and the nature of inter-

atomic forces on surface atoms. 

One of the drawbacks of many surface calculations is 

the problem of interacting surface states across a thin 

slab; another is the neglect of bulk electron states which 

affect the energies of surface states and surface reso-

nances. The analysis of a surface system can be formulat-

ed more generally as an embedding problem: how to find 

the properties of an interacting system of particles that is 

subject to boundary conditions imposed by an underlying 

medium. Examples of embedding problems include local 

magnetic moments arising from transition metal impurities 

in paramagnetic crystals, vacancies, chemisorbed mole-

cules on surfaces, and surfaces themselves—which are 

merely two-dimensional impurities in a three-dimensional 

crystal. Professor Benesh and collaborators have devel-

oped a computational technique in which the surface 

atomic layers of a crystal are embedded onto the semi-

infinite bulk substrate by means of an embedding potential 

derived from the bulk Green function.  The embedding 

potential is an additional term in the surface region‘s Ham-

iltonian, which causes the wave function solutions to 

match in amplitude and derivative to solutions in the sub-

strate across an embedding surface. The Surface Embed-

ded Green function (SEGF) method has proven to be ex-

tremely accurate for determining work functions and the 

energetics of surface states and resonances. Further re-

finements and extensions of the method, including time-

dependent embedding, are under development. 

Dr. Benesh has recently been collaborating with Prof. 

Roger Haydock of the University of Oregon on a project 

that employs the maximum breaking of time-reversal sym-

metry (MBTS) boundary condition to embed systems of 

interest.  Prof. Haydock and Dr. C. M. M. Nex have previ-

ously derived the MBTS condition for single bands in dis-

crete systems.  The current project focuses on a boundary 

condition for continuous wave functions when a finite sys-

tem is being embedded into an infinite one.  Since infinite 

systems generate an infinite number of wave functions, 

the operational quantity to compute is (again) the Green 

function.  Current efforts focus on using a linear combina-

tion of two Green function solutions to satisfy the quadratic 

MBTS condition.  The resulting MBTS Green function may 

then be used to compute the local density of state for the 

system.  This procedure is currently being applied to dif-

ferent model potentials; and is soon to be extended to real 

systems. 

On the lighter side, Dr. Benesh is also interested in the 

physics of everyday phenomena—including the position-

ing of a gazebo to mark the summer solstice, the death of 

Spider-Man‘s original girlfriend Gwen Stacy, the drowning 

of Charlie in the underwater (Looking Glass) station on the 

television series LOST, and the results of various MYTH-

BUSTERS tests.  Dr. Benesh has written a paper with Dr. 

Jeffrey Olafsen on the results of a theoretical and experi-

mental study of the stability of a can of soda (Dr Pepper®, 

of course!) on an accelerating horizontal surface—such as 

the dashboard of a car. 

Recent Publication: 

Classification of the FRW Universe with a Cosmological 

Constant and a Perfect Fluid of the Equation of State p = 

wρ;  Te Ha, Yongqing Huang, Qianyu Ma, Krirsten D. 

Pechan, Timothy J. Renner, Zhenbin Wu, G. A. Benesh, 

and Anzhong Wang; Gen Relativ. Grav. DOI 10.1007/

s10714-012-1348-1 (2012). 
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Gerald B. Cleaver 

  

Professor                           

Graduate Program Director 

 

Research Interests:  

String/M-theory Model     

Building & Phenomenology,              

String Landscape Studies, 

String Cosmology &          

Spaceflight Technology 

 

   Dr. Gerald Cleaver‘s research specialty is superstring 

theory, which unifies all forces in nature (gravity, electro-

magnetics, and the strong and weak nuclear forces). In 

superstring theory each elementary particle originates as 

a distinct vibration of a single type of string (or loop) of 

energy, much as different musical notes are produced 

from a single violin string. Cleaver‘s research was recently 

discussed in Luis Ibanez and Angel Uranga, String Theory 

and Particle Physics, (Cambridge Press, Cambridge, 

2012). Current research topics include the construction of 

phenomenologically realistic superstring models, string/M-

theory cosmology, and systematic investigations of re-

gions of the string landscape. Cleaver‘s research group, 

Early Universe Cosmology and Strings (EUCOS), is con-

ducting several long-term systematic studies of the global 

physical properties of the string landscape in the free-

fermionic heterotic region. Current members include Ph.D. 

students Jared Greenwald, Douglas Moore, Yanbin Deng, 

Brandon Mattingly and undergraduate Drake Gates. Past 

members include former lecturer and postdoc Dr. Tibra Ali 

(Perimeter Institute), Ph.D. graduates John Perkins 

(Global Founderies), Richard Obousy (founder of Icarus 

Interstellar), Matt Robinson (DOD), Tim Renner 

(ExoAnalytic Solutions), and M.S. graduates Kristen 

Pechan (Ph.D. student at Texas A&M), and Ben Dundee 

(Noesis Energy). Cleaver and his students are also joining 

Dr. Anzhong Wang‘s Gravity, Cosmology and Astrophys-

ics research group investigating Horava Lifshitz gravity.     

   Cleaver is also a member of the Obousy‘s non-profit 

organization Icarus Interstellar, which promotes advance-

ments in space exploration. With other members of Icarus 

Interstellar, Cleaver is researching deep space propulsion 

and energy generation systems. 

   Cleaver‘s research group presented three talks at the 

spring Texas Section of the APS at Tarleton State Univer-

sity in Stephenville, Texas, on April 5, 2013. Doug Moore 

presented both ―Functional Programming in Scientific Pro-

gramming‖ and ―D-Dimensional Gauge Models‖.  Cleaver 

presented ―The Physics of Spacecraft Propulsion via 

Quark Pair Production from Parallel Electric and Magnetic 

Fields.‖ Cleaver also presented ―The Quirks of Quark En-

gines‖ at Starship Congress in Dallas, TX, August 15-18, 

2013. 

  Cleaver is a member of the International Advisory Board 

for the Journal of the British Interplanetary Society and an 

Associate Editor of the Journal of Astrophysics and Physi-

cal Cosmology. He is a referee for Modern Physics Letters 

A, General Relativity and Gravitation, Acta Astronautica, 

ISRN Mathematical Physics, and Physics Essays. He was 

an AP Physics Exam Reader on 1-10 July, 2012 and con-

tributed problems to the 2013 AP BC Physics exam. 

   Cleaver is a participant in a three year proposal by the 

Center for Theology and the Natural Sciences entitled  

―Randomness as Indeterminism in Nature: Scientific War-

rants and Theological Assessments‖ that has been ac-

cepted for funding by the John Templeton Foundation. 

Cleaver is investigating randomness and indeterminism 

implications of the string/M-multiverse and in 2014 will 

present a series of related summer lectures at the Gradu-

ate Theological Union.  

   Cleaver is a member of the organization committee for 

the biennial Starship Congress (SC), a series of confer-

ences in Dallas dedicated to technical advances towards 

achieving interstellar flight. The conference series will be 

offered in alternate years to NASA‘s associated 100 Year 

Starship Project (100YSS) symposiums in Houston. While 

the latter symposiums are intended to have a wide range 

of themes, including economic, political, and sociological, 

the SC conferences are intended to focus purely on tech-

nological aspects.  

Select Recent Publications: 

Gauge Models in D Dimensions, with D. Moore and J. 

Greenwald. Modern Physics Letters A (2013) 1350055. 

Initial Systematic Investigations of the Landscape of Low 

Layer NAHE Variation Extensions, with T. Renner, J. 

Greenwald, and D. Moore. ISRN High Energy Physics 

(2013) 595070. 

Initial Systematic Investigations of the Landscape of Low 

Layer NAHE Extensions, with T. Renner, J. Greenwald, 

and D. Moore. Eur. Phys. J. C 72 (2012) 2167.  

Research Faculty Profile 
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Jay R. Dittmann 

 

Associate Professor 

 

 

Research Interests:    

High Energy Physics             

Elementary Particle Physics 

Large Hadron Collider at CERN 

The CMS and CDF Experiments 

The Higgs Boson                     

Fermilab Tevatron Collider 

The primary goal of High Energy Physics (HEP), often 

called Elementary Particle Physics, is to discover the ele-

mentary constituents of matter and energy, probe the in-

teractions between them, and explore the basic nature of 

space and time. 

As the first experimental HEP physicist at Baylor, Dr. 

Dittmann laid the foundation for a new research program 

and built up a HEP group from scratch.  Since its begin-

ning in 2003, the experimental HEP group has grown tre-

mendously and is involved in several cutting-edge re-

search projects.  The group currently consists of nine 

members including Dr. Dittmann and Dr. Kenichi 

Hatakeyama, three postdoctoral research associates (Drs. 

Azeddine Kasmi, Hongxuan Liu, and Zhenbin Wu), three 

graduate students, and one undergraduate student.  Over 

the years, about 15 undergraduates have participated in 

experimental HEP research for honors theses, senior re-

search projects, and summer internships. 

In 2010, Baylor created a new affiliation with the CMS 

experiment at CERN, the location of the Large Hadron 

Collider (LHC) in Geneva, Switzerland.  As a relatively 

small university group, it was an honor to be accepted into 

this world-class experimental collaboration, which includes 

many prominent universities from the U.S. and abroad. 

The LHC is the most energetic particle collider in the 

world, and it is currently the prime location for experi-

mental elementary particle physics research at the bound-

ary of the energy frontier.  Together with Dr. Hatakeyama, 

Dr. Dittmann has established Baylor University as a widely 

known, active, productive institution in this research field. 

For many years, Dr. Dittmann and members of the Bay-

lor HEP group searched for the infamous Higgs boson, a 

fundamental particle that provides a mechanism for elec-

troweak symmetry breaking and explains why elementary 

particles have mass.  Predicted in the 1960‘s by physicist 

Peter Higgs, the particle eluded discovery for decades.  

Finally, in the summer of 2012, the Baylor team joined 

high energy physicists around the world in celebrating the 

discovery of a new particle that seemed to be the long-

sought particle predicted decades earlier.  Over time, ad-

ditional data have continued to confirm that the new parti-

cle, with a mass of about 125 GeV/c2, is indeed the Higgs 

boson. 

Dr. Dittmann‘s current research focus, together with Dr. 

Hatakeyama, is the search for Supersymmetry at the LHC.  

The Baylor group plays a leading role in the search for 

supersymmetric particles in collisions that produce jets of 

particles and missing transverse momentum.  In 2012, the 

group also started a search for the direct production of 

supersymmetric top quark pairs in the all-hadronic final 

state.  Baylor also contributes actively to the hadron calo-

rimeter subsystem of the CMS detector. 

During his 10 years at Baylor, four Ph.D. students have 

graduated under Dr. Dittmann‘s supervision.  These re-

searchers – Drs. Sam Hewamanage, Martin Frank, Karen 

Bland, and Zhenbin Wu – performed extensive analyses 

of data collected by the CDF experiment at Fermilab in 

Batavia, Illinois.  In addition, many undergraduates who 

have worked with Dr. Dittmann have gone on to pursue 

advanced degrees in the field.  The first of Dr. Dittmann‘s 

undergraduate researchers at Baylor, Jonathan Wilson, 

recently completed his Ph.D. at The Ohio State University 

and is currently active in the field as a postdoctoral re-

searcher at the University of Michigan. 

Dr. Dittmann is a member of the CMS Collaboration at 

CERN and the CDF Collaboration at Fermilab, where he is 

a member of the Executive Board.  He is a co-author of 

many publications in Physical Review Letters, Physical 

Review D, Physics Letters B, and the Journal of High En-

ergy Physics.  At Baylor, Dr. Dittmann was presented with 

an Outstanding Professor award for research in 2012. 

Recent Selected Publications: 

A New Boson with a Mass of 125 GeV Observed with the 

CMS Experiment at the Large Hadron Collider, CMS Col-

laboration, Science, 21 December 2012, vol. 338 no. 6114 

pp. 1569-1575. 

Observation of the Production of a W Boson in Associa-

tion with a Single Charm Quark, T. Aaltonen et al. (CDF 

Collaboration), Phys. Rev. Lett. 110, 071801 (2013). 
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K. Hatakeyama 

 

Assistant Professor 

 

Research Interests: 

Experimental              

Elementary Particle 

Physics 

 

 

 

The goal of elementary particle physics is to understand 

the nature of subatomic particles and their interactions at 

the most fundamental level. Presently, we have a theoreti-

cal model called the ―Standard Model,‖ which provides a 

very successful description of most of the experimental 

observations on elementary particles. One of the missing 

pieces in the Standard Model for many years has been the 

Higgs boson; however, finally it has been discovered at a 

mass of about 125 GeV/c2 by the CMS and ATLAS experi-

ments at the Large Hadron Collider (LHC) at CERN, as 

announced on July 4, 2012. As a university group on the 

CMS experiment, the Baylor team celebrated this discov-

ery of a long-sought particle with several thousands of 

collaborators.   

In spite of the success of the Standard Model in recent 

years, there are numerous important questions that are 

left unanswered in particle physics. For over half a centu-

ry, it has been recognized that a light fundamental Higgs 

boson in the Standard Model is unstable to short-distance 

quantum corrections without some extension to the Stand-

ard Model.  In addition to this ―fining-tuning‖ problem, 

questions such as why we live in a matter-dominated 

world and what is the source of dark matter and dark ener-

gy are unanswered. 

Dr. Hatakeyama has been working on two premier high 

energy particle physics experiments – the CDF experi-

ment at Fermilab, IL and the CMS experiment at the LHC, 

CERN, Switzerland – to find clues to some of these unan-

swered questions and to find ―new physics‖ beyond the 

Standard Model. After he joined Baylor in 2009, he inte-

grated the Baylor experimental high energy physics group 

into the CMS experiment in 2010 as an official member 

institution. Since then, he is focused on research with the 

CMS experiment and is searching for a signature of 

―Supersymmetry‖ in proton-proton collision events.  

Supersymmetry offers a candidate for dark matter and 

also solutions to the fine-tuning problems of the Standard 

Model, two of the central issues in the field. Dr. Hatakeya-

ma was in charge of the data quality monitoring system for 

jets and missing energy in the CMS data, and from 2011 

until 2013 he lead the missing ET working group of CMS.  

He has been searching for Supersymmetric particles in 

collisions with multiple jets and large missing transverse 

momentum since 2010. In 2012 he also started a search 

for supersymmetric top quark production in the all-

hadronic final state. These searches did not show a signif-

icant indication of Supersymmetric particle production; 

however, they have already shown much higher sensitivi-

ties than the data analysis by the previous experiments. A 

Baylor graduate student, Tara Scarborough, and Baylor 

postdocs, Drs. Hongxuan Liu and Azeddine Kasmi, were 

critical contributors to these projects. 

 Dr. Hatakeyama is leading the future analysis subgroup 

of the CMS Supersymmetry  group, and is investigating 

the future potential of the LHC and CMS experiment in 

SUSY searches.  One of the studies pursued is on the 

future potential of a Supersymmetric dark matter search in 

the vector boson fusion channel, and Baylor postdoc Dr. 

Zhenbin Wu is the main driver of this study. 

In addition to the Supersymmetry searches discussed 

above, Dr. Hatakeyama is working on the upgrade of the 

CMS hadron calorimeter, which is critical to fully exploit 

the potential of the Large Hadron Collider after the lumi-

nosity upgrade. Two Baylor undergraduate students, Evan 

Bauer and Forrest Phillips, have been involved in this pro-

ject.  

Dr. Hatakeyama is a member of the CMS collaboration 

board, and he also served as a QCD subgroup convener 

for a series of workshops organized under ―Snowmass 

2013‖, which is for a long-term planning exercise for the 

high energy physics community in the US. His research is 

funded by the US Department of Energy, Fermilab, and 

Baylor University.  Dr. Hatakeyama was also selected as 

the 2013 CMS LPC (LHC Physics Center) fellow. 

Recent Publication: 

Search for new physics in the multijet and missing trans-

verse momentum final state in proton-proton collisions at 

√s = 7 TeV.  CMS Collaboration, Phys. Rev. Lett. 109, 

171803 (2012); arXiv:1207.1898. 

Research Faculty Profile 

Page 10 Ursa Baylor 



Truell W. Hyde 

  

Professor 

Director, CASPER 

Vice Provost for Research 

  

Research Interests: 

Theoretical & Experimental 

Complex Plasmas 

Theoretical & Experimental 

Astrophysics and Space 

Physics 

Small Satellites & In-Situ 

Instrumentation 

In addition to his VP for Research duties, Dr. Hyde 

continues to maintain an active research agenda within his 

CASPER research group, conducting research over a va-

riety of theoretical and experimental areas in complex 

plasmas.  During the 2012 / 2013 academic year, Dr. 

Hyde collaborated with Dr. Matthews and twenty six mem-

bers of their combined research groups which includes 

two physics faculty, Dr. Truell Hyde, Dr. Lorin Matthews; 

seven adjunct professors, Dr. Phillip Anz-Meador (NASA 

JSC), John Fitch (Birkeland Current), Dr. Peter Hartmann 

(Eotvos Lorand University), Dr. Georg Herdrich (Institute 

of Space Systems, University of Stuttgart), Dr. Andrew 

Zwicker (PPL, Princeton), Dr. Rainer Sandau (DLR) and 

Dr. Ralf Srama (Heidelberg Dust Research Group, Max 

Planck Institute for Nuclear Physics); seven research fac-

ulty, postdocs or staff, Jorge Carmona Reyes, Mike Cook, 

Dr. Jie Kong, Dr. Victor Land, Dr. Rene Laufer, Dr. Ke 

Qiao and Jimmy Schmoke; and seven graduate students, 

Angela Douglass, Brandon Harris, Theresa Ma, Mudi 

Chen, Jonathan Perry, Alex Price, Bo Zhang and Victor 

Zhang.    

Research Interests 

Complex Plasmas. The interaction of charged dust, the 

formation of 2D and 3D coulomb crystals, dust coagula-

tion, small particle clusters, ordered particle chains and 

the coagulation of dust in low temperature plasmas. The 

primary instrument for examining such meso- and na-

noscale physics in complex plasmas is the GEC RF Refer-

ence Cell. CASPER has two (2) such GEC RF cells cur-

rently in use, one of which is equipped with a Zyvex S100 

nanomanipulator system. 

Dust Interactions with Spacecraft. The interaction of 

charged dust with spacecraft and small satellites, either in 

orbit around the Earth or on planetary or lunar surfaces. 

CASPER develops and builds dust detectors for small 

satellites and operates a Light Gas Accelerator to calibrate 

such impact detection sensors and collect the data neces-

sary to properly assess the durability of materials in 

space.  

Fusion Research. Dust particulate contamination in burn-

ing plasma machine designs, such as that seen in the In-

ternational Thermonuclear Experimental Reactor (ITER).   

Selected publications from 2013: 

Cosmic Dust Aggregation with Stochastic Charging Lorin 

S. Matthews, B. Shotorban and Truell W. Hyde, The As-

trophysical Journal, 2013. 

Effects of Monomer Shape on the Formation of Aggre-

gates from a Power Law Monomer Distribution J. D. Perry, 

J. Kimery, Lorin S. Matthews and Truell W. Hyde, New 

Journal of Physics, 15, 073026, 2013. 

Vertical Probe Induced Asymmetric Dust Oscillation in 

Complex Plasma Brandon Harris, Lorin Matthews and 

Truell W. Hyde, Physical Review E, 87, 053109, 2013. 

Helical Structures in Vertically Aligned Dust Particle 

Chains in a Complex Plasma Truell W. Hyde, Jay Kong 

and Lorin Matthews, Physical Review E, 87, 053106, 

2013. 

Glow and Dust in Plasma Boundaries Victor Land, Angela 

Douglass, Ke Qiao, Zhuanhao Zhang, Lorin Matthews and 

Truell W. Hyde, IEEE Transactions on Plasma Science, 

41, 4, 2013. 

Mode Couplings and Conversions for Horizontal Dust Par-

ticle Pairs in Complex Plasmas Ke Qiao, Truell W. Hyde, 

L.S. Matthews, J. Kong and J. Zhang, IEEE Transactions 

on Plasma Science, 41, 4, 2013. 

Charging of Aggregate Grains in Astrophysical Environ-

ments Qianyu Ma, Lorin Matthews, Victor Land and Truell 

W. Hyde, The Astrophysical Journal, 763, 77, February 1 

2013. 

A New Inductively Driven Plasma Generator (IPG6) – Set-

up and Initial Experiments, M. Dropmann, G. Herdrich, R. 

Laufer, D. Puckert, H. Fulge, S. Fasoulas, J. Schmoke, M. 

Cook, T. W. Hyde, IEEE Transactions on Plasma Science, 

41, 4, 2013. 
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Lorin Swint Matthews 

 

Associate Professor 

 

 

 

Research Interests:     

Complex Plasmas 

Theoretical / Experimental 

Space Physics 

CASPER 

Dr. Matthews‘ research interests are in complex plas-

mas and space physics, including work in early planet 

formation, basic physical processes in dusty plasmas, and 

detection of dust in low earth orbit.  Several of these pro-

jects combine theory and experiment, and most are col-

laborative efforts with graduate, undergraduate, and high 

school students, post-docs, and other faculty members in 

the physics department and CASPER, as well as other 

researchers around the world.   

(above) Truell Hyde, Sarah Frazier, Lorin Matthews, and 

Will Barnes at the 44th LPSC. 

In the past year, Dr. Matthews and her colleagues and 

students attended the 54th Annual Meeting of the APS 

division of Plasma Physics in Providence, Rhode Island 

(during Hurricane Sandy, no less!), and the 44th Lunar 

and Planetary Science Conference, in the Woodlands, TX.  

A total of twelve posters and papers were presented at 

these conferences.  Undergraduate Will Barnes completed 

his honors thesis, ―Astrophysical Applications of Dusty 

Plasma Physics,‖ last spring and graduated with honors.  

Congratulation, Will! 

This summer, Dr. Matthews helped direct the Research 

Experience for Undergraduates (REU) and Teachers 

(RET) programs sponsored by CASPER and the Depart-

ment of Physics at Baylor University.  She supervised the 

work of two undergraduates, Jessie Kimery (Rice), and 

Peter Fager (Baylor), as well as high school student Han-

nah Schwartz.   

Recent Publications: 

Perry, J. D., J. Kimery, L. S. Matthews, and T. W. Hyde, 

Effects of Monomer Shape on the Formation of Aggre-

gates from a Power Law Monomer Distribution, New Jour-

nal of Physics, 15, 073026, 2013. doi:10.1088/1367-

2630/15/7/073026 

Kong, J, L. S. Matthews, and T. W. Hyde, Helical Struc-

tures in Vertically Aligned Dust Particle Chains in a Com-

plex Plasma, Phys Rev E, 87(5), 053106, 2013.  doi: 

10.1103/PhysRevE.87.05310 

Harris, B. J., L. S. Matthews and T. W. Hyde, Vertical 

probe-induced asymmetric dust oscillation in complex 

plasma, Phys Rev E, 87(5), 053109, 2013. doi: 10.1103/

PhysRevE.87.053109 

Land, V.,  A. Douglass, K. Qiao, Z. Zhang, L. Matthews, 

and T. Hyde, Glow and dust in plasma boundaries, IEEE 

Transactions on Plasma Physics, 41(4), 799-803, 2013. 

doi: 10.1109/TPS.2013.2244914 

Qiao, K., J. Kong, Z. Zhang, L. Matthews, and T. Hyde, 

Mode couplings and conversions for horizontal dust parti-

cle pairs in complex plasmas, IEEE Transactions on Plas-

ma Physics, 41(4), 745-753, 2013. doi: 10.1109/

TPS.2012.2236361 

Kong, J, K. Qiao, J. Carmona-Reyes, A. Douglass, Z. 

Zhang, L. Matthews, and T. Hyde, Vertical interaction be-

tween dust particles confined in a glass box in a complex 

plasma, IEEE Transactions on Plasma Physics, 41(4), 794

-798, 2013. doi:10.1109/TPS.2013.2240018 

Ma, Q., L. S. Matthews, V. Land, and T. W. Hyde, Charg-

ing of aggregate grains in astrophysical environments, 

Astrophysical Journal, 763, 77, 2013.  doi:10.1088/0004-

637X/763/2/77 
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Jeffrey Stuart Olafsen 

 

Associate Professor 

Director of                           

Undergraduate Research 

 

Research Interests:           

Nonlinear Dynamics            

Non-equilibrium Physics   

Biomechanics                    

Chaotic Systems             

Granular Physics 

Dr. Jeffrey Olafsen‘s research interests are interdiscipli-

nary in nature, cutting across scientific topics to examine 

systems at the interface of physics, chemistry, biology, 

and engineering.  In particular, Dr. Olafsen is interested in 

processes that are driven far from equilibrium and        

systems that are inherently nonlinear in their dynamic  

behavior.  Unlike most research disciplines in physics, 

nonlinear dynamics typically extends across subjects and 

the investigations tend to be interdisciplinary by nature.  

This has advantages of incorporating techniques from 

many communities to attack unanswered problems.  The 

majority of the research program so far has centered on 

―table top‖ investigations of driven granular gases, large 

collections of macroscopic particles for which deterministic 

equations exist but for which unique solutions cannot be 

determined for any one single particle.   

The results of the investigations are applicable to a vari-

ety of different industrial processes from pharmaceuticals 

to grain transportation and storage. Granular physics ap-

plies to the handling of any material that is composed of a 

large number of macroscopic particles.  Common exam-

ples are the handling and transportation of munitions, food 

grains and sand, and even improving the understanding of 

the formation of larger structures such as planets in the 

early solar system.  Even though such media can appear 

to flow like a fluid, there are important differences that do 

not allow their behavior to be predicted with the Navier-

Stokes equation, as is the case with classical fluids like 

water and oil.  For instance, granular materials can ran-

domly clog and jam very easily due the large amount of 

friction between particle surfaces.  These behaviors are by 

definition nonlinear in nature and are extremely difficult to 

predict.  Because of the lack of a constituitive equation, 

industrial processes in the past have been created on a 

case-by-case basis but the fundamental physics underly-

ing such materials is not well understood.  

The projects themselves are diverse, from insect biome-

chanics to granular plasmas, low dimensional chaos, im-

aging and predicting structural failure of buildings, and 

developing new sensing techniques for detecting land 

mines in shallow sand beds.  The students who work in 

the nonlinear dynamics lab are thereby trained in a more 

interdisciplinary manner to help create the next generation 

of researchers who will be called upon to solve the chal-

lenges of an increasingly multidisciplinary research land-

scape.  The majority of the previous investigations have 

been pursued by undergraduate researchers in the lab, a 

benefit of the experiments being ―table top‖ in size and 

scope, perfect for an undergraduate laboratory experi-

ence. As the pilot projects, originally pursued by the un-

dergraduates, mature, they are handed over to graduate 

student researchers for more thorough investigations.   

In 2012, Dr. Jeffrey Olafsen was presented with an Out-

standing Professor award for teaching at Baylor Universi-

ty.  In the summer of 2013, Jeff was on sabbatical, spend-

ing time in Beijing, China attending the Kavli Institute for 

Theoretical Physics at the Chinese Academy of Sciences 

and participating in the 2013 Powder & Grains internation-

al meeting in Sydney, Australia.   

Recent Publications: 

N. Beasley, J. Jantzi, R. Kinser, and J. S. Olafsen, 

―Dilation, compression, and convection in granular shear 

experiments,‖ AIP Conf. Proc. 1542, pp. 449-452 (2013). 

L.J. Olafsen, I. K. Eaves, and J. S. Olafsen, ―Synchronized 

Mid-infrared Beam Characterization of Narrow Gap Semi-

conductors,‖ AIP Conf. Proc. 1416, 88–90 (2011). 

Z. F. Alemdar, J. Browning and J. Olafsen, 

―Photogrammetric Measurements of RC Bridge Column 

Deformations.‖  Engineering Structures, 33, 2407-2415 

(2011). 

J. Olafsen  ―Image Acquisition and 

Analysis in Soft Condensed Mat-

ter.‖ Chapter appearing in Experi-

mental and Computational Tech-

niques in Soft Condensed Matter 

Physics, Cambridge University 

Press, September 2010. 

J. Olafsen (ed.) Experimental and 

Computational Techniques in Soft 

Condensed Matter Physics, Cam-

bridge University Press, September 

2010. 
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Linda Jean Olafsen 

  

Associate Professor 

  

 

Research Interests:   

Semiconductor physics 

Mid-IR lasers 

Infrared beam profiling 

Glucose monitoring/

Biosensors 

Dr. Linda Jean Olafsen, whose laboratory focuses 

on semiconductor laser optics research, received two ma-

jor recognitions this year.  The first is an Early Concept 

Grant for Exploratory Research grant from the National 

Science Foundation.  The title of the project is "EAGER: 

Enhanced Optoelectronic Devices Through Integration of 

Single-Layer Graphene".  Dr. Olafsen took the lead in es-

tablishing a collaboration with Dr. James Tour of Rice Uni-

versity with the goal of exploring the integration of a single 

layer or few layers of graphene on antimonide-based mid-

infrared semiconductor laser structures.  The potential for 

simultaneous high optical transmission and electrical con-

ductivity, as well as excellent heat dissipation through the-

se layers are a few of the exciting aspects of this re-

search.  While these graphene contacts specifically are 

useful for exploring the optoelectronic properties and limit-

ing mechanisms for high temperature performance, the 

possibility for graphene contacts to be extended to other 

optoelectronic devices is another attractive prospect.  A 

supplemental Research Experience for Undergraduates 

award complemented the NSF EAGER grant and provided 

the opportunity for rising juniors Charles Jester and Sean 

O'Connor to begin research projects in Dr. Olafsen's la-

boratory over the summer. 

A second honor came in the form of a Laboratory Expe-

rience for Faculty fellowship funded by the education pro-

gram of the National Nanotechnology Infrastructure Net-

work (NNIN).  The title of her project is "Fabrication of Split

-Ridge Interband Cascade Lasers" and the work was con-

ducted at the Microelectronics Research Center on the    

J. J. Pickle Research Campus at the University of Texas 

at Austin.  This fellowship provided access to equipment 

and facilities that are not available at Baylor and enabled 

the fabrication of devices intended to improve the high-

temperature performance of antimonide-based mid-

infrared lasers.  This project also complements the re-

search being conducted on graphene contacts, and pro-

vides important material for the Ph.D. work of graduate 

student Jeremy Kunz. 

In addition to an invited book chapter, "Tunable Optical 

Pumping Technique for the Development of Mid-Infrared 

Semiconductor Lasers," published in New Developments 

in Photon and Materials Research (edited by Joon I. Jang, 

Nova, 2013), Dr. Olafsen was invited to contribute an es-

say to Blazing the Trail: Essays by Leading Women in 

Science, in which she detailed much of her experience as 

half of a dual-career physics couple.  Her work was also 

recognized via an invited presentation at the SPIE Photon-

ics West conference in San Francisco in early February.   

Dr. Olafsen continued her extensive professional ser-

vice and has taken over as Chair of the Congressional 

Visits Day subcommittee of the Materials Research Socie-

ty, leading teams of scientists to Washington, DC to talk to 

members of Congress about the importance of sustained 

and predictable federal funding for scientific re-

search.  She continues to serve on the local Texas State 

Technical College Laser Electro-optics and Nanotechnolo-

gy advisory board as well as the GRE Physics Board of 

Examiners.  Dr. Olafsen also presented at MIOMD-XI, the 

11th International Conference on Infrared Materials and 

Devices at Northwestern University (September 2012), 

participated in the Fall meeting of the Materials Research 

Society (December 2012), and delivered an invit-

ed Complex Quantum Systems/Condensed Matter Semi-

nar at the University of Texas at Austin (October 2012) as 

well as a colloquium at Texas A&M Commerce (April 

2013) and seminars at Tarleton State University (April 

2013). 

Recent Publications: 

L. J. Olafsen, "Tunable Optical Pumping Technique for the 

Development of Mid-Infrared Semiconductor Lasers," 

Chapter 11, New Developments in Photon and Materials 

Research, edited by J. I. Jang, Nova Science Publishers 

(2013). 

L. J. Olafsen, J. Kunz, A. P. Ongstad, and R. Kaspi, 

"Tunable excitation of mid-infrared optically pumped semi-

conductor lasers," Proceedings of the SPIE 8631, 86312N 

(2013).  

L. J. Olafsen, "The Dual-Career ‗Problem‘," Blazing the 

Trail: Essays by Leading Women in Science, edited by 

Emma Ideal and Rhiannon Meharchand (2013).  
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Kenneth Taesung Park 

  

Associate Professor 

  

 

Research Interests:     

Surface Defects of        

Transition Metal Oxides 

Interface between        

Metal and Thin Films of  

Organic Molecules 

  

Dr. Park and his collaborators have been studying sur-

face defects in single crystal TiO2 to gain understanding of 

their structure-property relationship. With numerous, sta-

ble sub-stoichiometric species known in the Ti-O phase 

diagram, they can form local structures and properties are 

markedly different from those of the mother compound. 

Consequently, partially reduced oxides of the binary sys-

tem can become increasingly complex and heterogeneous 

in structure and properties.  

The formation of sub-stoichiometric defects and local 

electronic structures have been elucidated using scanning 

tunneling microscopy (STM) and first-principle theory cal-

culations. Once Ti interstitials are driven out to the (110) 

surface, they readily dissociates molecular oxygen as 

highly under-coordinated cationic defects. The dissociated 

oxygen atoms surround a Ti interstitial to form an oxygen 

plane of a partial octahedron. The line defects of sub-

oxides with face-sharing octahedra further serve as basic 

building blocks for surface reconstruction, for example 

(1x1) and (1x2) phases. In addition to the sub-oxide spe-

cies, the Ti interstitials also can form fully stoichiometric 

defects in shape of topographically distinct dots, observed 

in STM. Due to broken bonds and small size, their atomic 

structure is significantly altered from that of bulk and con-

tains both cationic and anionic coordination defects.  

Recently, we presented a comparative study of various 

defects formed on TiO2(110) - both sub-stoichiometric and 

stoichiometric- and their role as the nucleation sites for the 

initial adsorption of Au using STM and density functional 

theory (DFT). Sub-stoichiometric strands greatly enhance 

bonding of Au by transferring the excess charges from the 

reduced Ti3+  onto the strands. Thus the sub-stoichiometric 

strands behave as strong electron donor sites toward re-

actants. On the contrary, fully stoichiometric nanoclusters 

provide increased Au bonding through its 1-coordinated 

oxygen, which acts as a strong electron acceptor site. 

Specific interactions between Au and defects as well as 

the implication of electron donor/acceptor complexes for 

catalytic reactions are discussed in Ref. [1]. 

Recent Publication: 

[1] ―Defect-Driven Restructuring of TiO2 Surface and Modi-

fied Reactivity,‖ Kenneth Park, Vincent Meunier, Minghu 

Pan, Ward Plummer, Catalysts 3, 276 (2013). - 

doi:10.3390/catal3010276 

[2] ―Atomic Structure of the Anatase TiO2(001) Surface,‖ 

Yaobiao Xia, Ke Zhu, Tiffany C. Kaspar, Yingge Du, Blake 

Birmingham, Kenneth T. Park, and Zhenrong Zhang, J. 

Phys. Chem. Lett. 4, 2958 (2013). - doi: 10.1021/

jz401284u 

Figure 1. (a) STM scan of TiO2(110) with full of defects, 

(b) schematic diagrams of substoichiomeric strand and 

stoichiometric dot defects contrasting their distinct topo-

graphical features, (c) STM scan of the same area in (a) 

after 1 minute Au deposition at room temperature (≈ 0.02 

ML). The height profiles, across (d) the strand and (e) the 

dot defects ((highlighted in squares and circles, respec-

tively), reveal a marked increase in the height as well as 

the FWHM along [-110] (along the dotted lines) due to Au 

adsorption. The height profiles before and after Au ad-

sorption are shown in red and black lines, respectively.  
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Dwight Russell 

 

Associate Professor  

Undergraduate       

Program Director 

 

Research Interests: 

Astronomy 

Audio representations 

of physical systems 

 

 

 

Activities 

The growth in our astronomy program has prompted an 

expansion of the research activities in observational as-

tronomy.  We continue to have an active program at the 

Central Texas Society‘s Paul and Jane Meyer Observato-

ry where we continued our exoplanet transit measure-

ments and also made baseline measurements of a class 

of binary stars systems known as cataclysmic variables.  

In addition, we have begun using online databases of In-

frared photometry from the 2MASS (2 Micron All Sky Sur-

vey) and WISE (Wide-field Infrared Survey Explorer) to 

study dark molecular clouds in the interstellar medium. 

Both of these projects have produced results and op-

portunities for our students.  Transit light curves have 

been reviewed and accepted by the TRESCA online data-

base for exo-planet transits moderated by the Czech As-

tronomical Society.  Our preliminary results for the charac-

terizing the background stars in the field of view of the 

Taurus Molecular Cloud were reported at the Joint meet-

ing of Texas Sections of the APS and AAPT and the re-

gional SPS  at Tarleton State, April 4-6. 

In addition to the astronomy research, the audio repre-

sentation of physical phenomena talk I have given locally 

is now ‗on the road‘ so to speak.  I gave the talk at Texas 

Tech in March and was invited to present it at the Depart-

ment of Physics and Astronomy Colloquium at the Univer-

sity of New Mexico on September 20. 

Recent Publications: 

Role of Surface Dimer and Gas-Phase Excitation Models 

in Electron Stimulated Desorption of Ions from Sodium 

Chloride(100) Crystals,  D. P. Russell, W. Durrer, Rad. Eff. 

and Def. in Solids 160, 151 - 154 (2005). 

Other Publications: 

Elastic interactions and the metallurgical and acoustic ef-

fects of carbon  in the Caribbean steel drum, Ferreyra E, 

Murr LE, Russell DP, Bingert JF, Materials Characteriza-

tion 47 (2001) 325-363. 

Electron and Photon-Stimulated Desorption of Atomic Hy-

drogen from Radiation-Modified Alkali Halide Surface, L. 

T. Hudson, N. H. Tolk, C. Bao, P. Nordlander, D. P. Rus-

sell, J. Xu, Phys. Rev. B 62 (15) 10535 – 10543 (2000). 

Observational Astronomy: 

Three research efforts were active during 2012-2013. Two 

research projects, Quiescent photometry of dwarf Nova 

QZ Serpentis and Exoplanet Transits, were undertaken at 

the Central Texas Astronomical Society‘s Paul and Jane 

Meyer Observatory using the 0.6 meter Richey-Cretian 

telescope.  The third was performed in collaboration with 

Dr. Sachin Shenoy of NASA-AMES and utilized infrared 

images recently made widely available via online data-

bases maintain by the Infrared Processing and Analysis 

Center(IPAC) at Cal Tech.  This third project was support-

ed by a Baylor URC grant.  For more about all three ef-

forts, see the Special Research Focus on pages 24 & 25. 

Students visit the Paul and Jane Meyer Observatory in 

Clifton, November 2012. 
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Anzhong Wang 

  

Professor 

  

 

Research Interests:                                            

Classical and Quantum 

Gravity 

Gauge/Gravity Duality  

Inflationary Universe  

Black Holes:  Formations & 

Thermodynamics   

GCAP (Gravity, Cosmology, and Astroparticle Physics 

Group), founded in 2006, is one of the Particle Physics 

Groups in Physics Department, and one of the theoretical 

research groups in CASPER. Currently, it consists of five 

Baylor faculty members, Dr. Anzhong Wang, the head of 

the group (Physics), Dr. Klaus Kirsten (Math),  Dr. Jonatan 

Lenells (Math), Dr. Qin (Tim) Sheng (Math), and Dr. 

Yumei Wu (Physics); four adjunct professors, Dr. Rong-

Gen Cai,  from the Institute of Theoretical Physics, Chi-

nese Academy of Science,  Dr. Yungui Gong, from  

Huazhong University of Science and Technology, Wuhan,   

Dr. Jianxin Lu, from University of Science and Technology 

of China (USTC), Hefei, Anhui, and Dr. N. O. Santos,   

from Queen Mary College, London University and the Bra-

zilian National Scientific Computation Lab (LNCC);  and 

three graduate students, V. H. Satheeshkumar, Bahram 

Shakerin and Xinwen Wang.  

Recent research topics include Horava-Lifshitz theory 

of quantum gravity, gauge/gravity duality, inflationary uni-

verse, black holes, their thermodynamics and formation, 

highly efficient and effective computer simulations, Casi-

mir effects, and their applications to astrophysics and cos-

mology. 

Horava proposed a new theory of quantum gravity mo-

tivated by the Lifshitz theory in solid state physics – the so

-called Horava-Lifshitz (HL) theory of gravity. The HL theo-

ry is non-relativistic, power-counting, ultraviolet renormal-

izable. When applied to cosmology, various remarkable 

features can be obtained. In particular, the effective speed 

of light diverges in the UV, and this may resolve the hori-

zon problem without invoking the inflationary scenario.  In 

addition, almost scale-invariant super-horizon curvature 

perturbations can be produced even without inflation. As 

the theory was still in its infant time, a more complete un-

derstanding of it is highly demanded.  

In addition, theories of gravity, including general relativ-

ity, predict the existence of black holes and gravitational 

waves.  Forthcoming CMB polarization experiments, pul-

sar timing arrays, and terrestrial/space-based interferome-

ters will probe a wide range of frequencies of the gravita-

tional waves. On the other hand, black holes, their thermo-

dynamics and formation from gravitational collapse have 

been one of the main focuses in gravitational physics in 

the last couple of decades. Our studies on these subjects 

are both analytical and numerical. 

Casimir effects are physical forces arising from a quan-

tized field. A typical example is of two uncharged metallic 

plates in a vacuum, placed a few micrometers apart, with-

out any external electromagnetic field. Recently, we have 

been investigating these effects among branes in string/M 

theory.  

Recent Publications:  

1. A. Wang,  Stationary and slowly rotating spacetimes in 

Horava-Lifshitz gravity,  Phys. Rev. Lett. 110, 091101     

(2013) [arXiv:1212.1876]. 

2. T.  Zhu, Y.-H. Huang, and A. Wang,  Inflation in general 

covariant Horava-Lifshitz gravity without projectability, 

JHEP, 01, 138 (2013) [arXiv:1208.249].  

3. K.  Lin and A. Wang, Static post-Newtonian limits in non

-projectable Horava-Lifshitz gravity with an extra U(1)  

symmetry, Phys. Rev. D87, 084041 (2013) 

[arXiv:1212.6794]. 

4. A. Wang, Q. Wu, W. Zhao, and T. Zhu, Polarizing pri-

mordial gravitational waves by parity violation, Phys. Rev. 

D87, 103512  (2013) [arXiv:1208.5490].  

5. J. Greenwald, J. Lenells, V. H. Satheeshkumar, and   A. 

Wang, Gravitational collapse in Horava-Lifshitz theory, 

Phys. Rev. D88, 024044  (2013) [arXiv:1304.1167]. 

6.  Y.-Q. Huang,  A. Wang, R. Yousefi, and T. Zhu,  Pri-

mordial Non-Gaussianity of Gravitational Waves in Gen-

eral Covariant Horava-Lifshitz Gravity, Phys. Rev. D88, 

023523 (2013) [arXiv:1304.1556].  

7.  T. Zhu, W. Zhao, Y.-Q. Huang, A.g Wang, and Q. Wu, 

Effects of parity violation on non-gaussianity of primordial 

gravitational waves in Horava-Lifshitz gravity, Phys. Rev. 

D,  in press (2013) [arXiv:1305.0600]. 
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B. F. L. Ward 

  

Distinguished Professor 

  

 

Research Interests: 

Theoretical Physics 

Particle Physics 

Quantum Field Theory 

 

Interactions of all known subatomic particles can be 

described by a single theoretical framework known as the 

"Standard Model". This model describes matter in terms of 

leptons and quarks, together with their interactions via 

force-carriers called "gauge bosons", which include the 

photon, W and Z bosons, and gluons. The theory is mod-

eled by a gauge group SU(2)L x U(1) x SU(3)c which en-

compasses all known forces except gravity, which is too 

weak on small scales to have been observed in any parti-

cle physics experiments. An important constituent of the 

standard model is the Englert-Brout-Higgs boson, usually 

just called the ‗Higgs‘ boson, which is associated with a 

scalar field which causes most of the particles in the 

standard model to acquire a mass.  

Large high-energy physics laboratories such as the 

ones at Fermilab, SLAC, and CERN, have been very suc-

cessful in verifying the predictions of the standard model, 

with the exception of finding the Higgs boson. Discovering 

and uncovering the properties of the Higgs boson was 

therefore one of the primary goals of particle colliders cur-

rently active or under construction, including the Large 

Hadron Collider (LHC) at CERN. On July 4, 2012, a candi-

date for the Higgs was announced by the ATLAS and 

CMS Collaborations at the LHC with a mass near 126 

GeV. The focus now is to measure its properties precisely 

in high energy colliding beam devices such as the LHC 

and the possible International e+e- Linear Collider.  Inter-

preting the results of such high-energy collisions in terms 

of the standard model requires high precision calculations 

of the various processes and backgrounds which are to be 

observed.  

The theoretical high energy physics phenomenology 

group at Baylor focuses on rigorous quantum field theoret-

ic investigations with an emphasis on the theory of higher 

order radiative corrections to the SU(2)L x U(1) x SU(3)c 

model of elementary particle interactions as needed in the 

aforementioned precision calculations. Dr. Ward is en-

gaged in constructing computer realizations of the quan-

tum field theory calculations required for such high-

precision tests of the Standard Model.  Collision properties 

are calculated in the context of realistic detector simula-

tions using "Monte Carlo" event generators, which ran-

domly generate scattering events based on the predictions 

of quantum field theory. Monte Carlo realization of the 

radiative corrections has played an essential role in preci-

sion Standard Model tests and new physics probes in the 

LEPII final data analysis, and in the preparation of the 

physics for the CERN LHC. These calculations also have 

immediate consequences for the ongoing final studies at 

the now closed lower-energy FNAL Tevatron and for pre-

cision Standard Model tests at the B-Factories and at the 

Φ-Factory. High precision is achieved via resummation 

methods based on the theory of Yennie, Frautschi and 

Suura (YFS), which have been extended to non-Abelian 

gauge theories like QCD. 

The YFS methods, which allow one to resum the infra-

red terms in quantum field theory, can also be extended 

and applied to perturbative quantum gravity. Dr. Ward has 

been investigating this, and in the process has found a 

new way to analyze classes of quantum gravity graphs 

which may otherwise have been expected to produce di-

vergences. This may provide a fruitful new approach to 

the long-standing problem of quantizing gravity.  His re-

cent estimate of the cosmological constant gives further 

evidence of the correctness of the approach. 

He was invited to speak on HERWIRI1.031 and on the 

latest results from his new approach to quantum gravity in 

the 2012 International Conference on High Energy Phys-

ics in Melbourne, Australia on July, 5, 2012 and again at 

the 2012 Oberwoelz QCD Conference in Oberwoelz, Aus-

tria on September 5, 2012.  He will present his most re-

cent results at the 11th RADCOR Symposium on Radioac-

tive Correcitions in Durham, UK from 9/23 - 27/2013. 

Recent Publications: 

B. F. L. Ward, ―On Estimates of Radiation by Superluminal 

Neutrinos‖, Phys. Rev. D 85 (2012) 073007. 

S.K. Majhi, A. Mukhopadhyay, B.F.L. Ward, S. A. Yost, 

―Phenomenology of the Interplay between IR-Improved 

DGLAP-CS Theory and NLO ME Matched Parton Shower 

MC Precision,,‖ Phys. Lett. B719 (2013) 367. 
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Walter Wilcox 

 

Professor 

 

 

Research Interests: 

Lattice QCD 

Matrix Deflation/Noise 

Reduction 

Finite Quark Matter 

Teaching interest: 

Physics textbooks 

My research focuses on the development and use of 

numerical methods in the field of theoretical physics 

known as "lattice QCD". I am equally interested in teach-

ing physics, and had a new undergraduate quantum me-

chanics textbook, "Quantum Principles and Parti-

cles" (CRC Press) published in 2012. I was honored to be 

elected this summer as a Member-at-Large for the Texas 

Section of the American Physical Society (TSAPS). My 

OPEN TEXT PROJECT website (http://blogs.baylor.edu/

open_text/) offers many free physics teaching materials. 

My main area of research is the study of the interac-

tions of particles known as quarks and gluons. The theory 

of quark and gluon interactions is called Quantum Chro-

modynamics (QCD). "Lattice QCD" represents a numeri-

cal attempt to solve, and compare to experiment, physical-

ly observable quantities using a discrete space-time lattice 

of points. State of the art numerical methods are used to 

solve the theory on high performance computers. Lattice 

QCD benefits from a synergy of field theory, experimental 

particle physics and computer technology. I also have an 

interest in models which explore the possibility of high-

multi-quark hadronic states, also called finite quark matter. 

In collaboration with Ron Morgan of the Baylor Mathe-

matics Department, our work in Lattice QCD is centered 

on extension of matrix deflation algorithms, algorithm 

noise suppression and other quark matrix algorithms. In 

the area of deflation, our work is centered on developing 

new mathematical techniques to speed up the solution of 

ill-conditioned linear equations, especially for lattice QCD, 

where simulations at small quark masses become increas-

ingly difficult. Curently, Ron Morgan, and my student Andy 

Liu are investigating aspects of a new technique which 

helps solve the quark linear equations called ―polynomial 

preconditioning‖. In addition, it turns out that at small 

quark masses the numerical methods used to isolate 

physical signals in lattice QCD become swamped with 

statistical noise. A related method called "polynomial pre-

conditioned subtraction" helps remove the noise in the 

simulations. Work on a similar technique called ―Hermitian 

eigenvector subtraction‖ is continuing with my former stu-

dent Victor Guerrero and a collaborator, Abdou Rehim, at 

the Cypus Institute, Nicosia, Cyprus.  

I am also continuing work on a new analytic model of 

hadron structure based upon the semi-classical Thomas-

Fermi (TF) statistical model, in collaboration with my stu-

dent Andy Liu. The TF approach is normally used to mod-

el atomic interactions, but I have applied it instead to as-

semblies of quarks in order to begin to understand why 

large assemblies of quarks do not appear in nature. There 

are nonrelativistic and relativistic versions of the model, 

which can also be generalized to include quark sea contri-

butions or spin interactions. I am developing it to guide 

more expensive lattice simulations in the search for high 

multi-quark hadronic states. 

Based upon my trademarked OPEN TEXT PROJECT 

efforts, I have continued my foray into the textbook pub-

lishing business. The undergraduate quantum textbook 

based upon my OPEN TEXT source is called "Quantum 

Principles and Particles" (QPP), and was published by 

Taylor and Francis (CRC Press in the US) in 2012. QPP 

includes material which overlaps with particle physics, 

including a number of interesting particle applications. A 

solutions manual has also been prepared.  

The OPEN TEXT PROJECT graduate electrodynamics 

textbook, "Macroscopic Electrodynamics" (ME), co-

authored with Dr. Chris Thron of Texas A&M University-

Central Texas, was accepted for publication by World Sci-

entific in 2011. ME emphasizes principles and practical 

analysis techniques and is written directly to the student in 

a clear minded but informal and friendly way. The text is 

presently being extensively modified and prepared in La-

TeX format. A new chapter on cell-phone communications 

is being added. It will also include a solutions guide.. 

Recent Publication: 

―Improved Seed Methods for Symmetric Positive Definite 

Linear Equations with Multiple Right-Hand Sides‖, with 

Abdou-Abdel Rehim and Ronald Morgan, accepted for 

publication, Numerical Linear Algebra with Applications 

(2013), DOI: 10.1002/nla.1892. 
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Zhenrong Zhang 

 

Assistant Professor 

 

Research Interests: 

Surface Chemical Physics 

Scanning Tunneling         

Microscopy 

Heterogeneous Catalysis 

Oxide Nanostructure and 

Thin Film Growth 

Dr. Zhang‘s research interest is to understand energy 

and environment related reaction mechanisms and dy-

namics on model oxide catalysts at the molecular-level for 

designing nanocatalysts with desired reactivity and selec-

tivity. The current research project is to understand the 

individual reaction steps of adsorbates on doped TiO2 thin 

films in the visible-light photodegradation of organic air 

pollutants. In situ scanning tunneling microscopy (STM), 

coupled with other spectroscopic tools, has been used to 

analyze what happens to an adsorbate at a certain sur-

face site in surface reactions. In the year 2012/2013, Drs. 

Kenneth Park, Zhenrong Zhang and Marlan Scully started 

a new collaborative research project — single molecule 

resolved tip-enhanced Raman spectroscopy. The project 

will be conducted in Baylor Research and Innovation Col-

laborative (BRIC). 

In the past year, Dr. Zhang‘s graduate student, 

Yaobiao (Eric) Xia, has been productive on the project 

entitled ―Thermally and photo- activated surface reactions 

of ketone on rutile TiO2(110)‖. Recently, he made great 

progress on a new project that leads to a new research 

direction. The title of the project ―Surface reactions of or-

ganic molecules on anatase TiO2(001)‖. Zhang‘s group 

published three peer-reviewed articles and presented four 

oral/poster presentations at four professional conferences. 

In addition, 2 undergraduates (Blake Birmingham and 

Matthew Blair) have participated in surface chemical phys-

ics research. Blake Birmingham won one of the URSA 

Scholars Week Outstanding Poster Presentations at Bay-

lor.  

Dr. Zhang is an organizer of the ―Chemical Reactions 

on Surfaces and Interfaces‖ symposium at the upcoming 

Southwest Regional ACS Meeting to be held in Waco, TX, 

Nov 17-19, 2013. Funding for the surface chemical phys-

ics group at Baylor has been provided by American Chem-

ical Society Petroleum Research Fund.   

Recent Publications:   

Y. Xia, K. Zhu, T.C. Kaspar, Y. Du, B. Birmingham, K. 

Park, Z. Zhang, ―Atomic Structure of the Anatase TiO2

(001) Surface,‖ J. Phys. Chem. Lett. 4 (2013) 2958−2963 

Y. Xia, J. Ye, P. Murray, A. Ali, Qingfeng Ge, Z. Zhang, 

―Imaging reactions of acetone with oxygen adatoms on 

partially oxidized TiO2(110),‖ Phys. Chem. Chem. Phys. 

15 (2013) 13897-13901 

Y. Xia, B. Zhang, J. Ye, Q. Ge, Z. Zhang, ―Acetone-

Assisted Oxygen Vacancy Diffusion on TiO2(110),‖ J. 

Phys. Chem. Lett. 3 (2012) 2970-2974 

Z. Zhang, Y. Yoon, X. Lin, D. Acharya, B. D. Kay, R. 

Rousseau, Z. Dohnálek, ―OH Group Dynamics of 1, 3-

propanediol on TiO2(110),‖  J. Phys. Chem. Lett. 3 (2012) 

3257-3263 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure. Scanning tunneling microscopy images (above, 

left) show that the atomic structure of the bright row of 

anatase TiO2(001) (1×4) epitaxial thin films is originated 

from two atomic building blocks (below, right). 
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Karen Bland 

In 2006, Karen Bland 

came from her home in 

Virginia to pursue gradu-

ate level studies in phys-

ics at Baylor University. 

She recently graduated in 

August, 2012 with her 

PhD in experimental  high 

energy physics, with re-

search focusing on a 

search for the Higgs bos-

on using the CDF detec-

tor at  Fermilab. She was  

a temporary lecturer for 

the department of phys-

ics, teaching labs and helping the department out in other 

areas where there is need. She also continues to work 

with the CDF collaboration, particularly with analyses in-

volving photons. 

Daniel Bolton 

Daniel Bolton is in his 

third year as a Lecturer 

in the Baylor Physics 

Department. He earned 

a BS in Engineering 

Physics from the Colora-

do School of Mines in 

2006, and completed his 

PhD in Theoretical Nu-

clear Physics in 2011 at 

the University of Wash-

ington, Seattle. In addi-

tion to lecturing, Daniel 

is working on research 

projects related to hadron scattering and Lattice Quantum 

Chromodynamics. Daniel also serves as the faculty advi-

sor for the Society of Physics Students (SPS). This past 

year he organized SPS‘s participation in ―Sic‘em Science 

Day‖, an outreach event to Waco youth hosted by the 

Mayborn Museum. 

Daniel and his wife, Laura, who also has a degree from 

the University of Washington (an MS in Biochemistry), 

have a daughter, Joy, who just celebrated her first birth-

day. Daniel enjoys long-distance running with his dog, 

Daisy, and hiking Colorado‘s 14er‘s (14k ft. mountains) 

with his dad and brothers. 

Randy Hall  

Randy Hall has been a lec-

turer in the Baylor Physics 

Department since 2008. He 

received his Bachelor of Sci-

ence degree in Physics and 

Mathematics from Baylor in 

1971 and a Master of Sci-

ence degree in Mathematics 

from Baylor in 1972.  Randy 

did additional graduate work 

in Mathematics and Comput-

er Science (1973 – 75) at the 

University of Texas at Austin.  

He also serves as lab coordi-

nator in the Department. 

Randy was president and CEO of DIGATEX, Inc., a devel-

oper and supplier of route accounting and management 

software for soft drink bottlers and other food and bever-

age distributors (1978 – 2007).  He is married to Cathey L. 

Hall (BSEd Baylor 1973) and they have a daughter Jessi-

ca (BBA Baylor 2006) who is an attorney in Southlake, 

Texas.  Randy also works with software development for 

CASPER (the Astrophysics research group). 

Randy Hall made his Off-Broadway debut on July 20 in a 

show called How to Be a New Yorker, a comedy revue 

playing at Sofia‘s Theatre in midtown Manhattan. Randy 

was picked from the audience to help out with one of the 

bits. He says that he didn't make a fool of himself, got a 

big laugh on an ad lib, and even got applause during the 

curtain call. He and his wife, Cathey, went to the show 

because it was co-written by and co-starred Margaret 

Copeland, a 2008 Baylor graduate. ―We're so proud to see 

our Baylor kids go on to do great things,‖ said Randy. 

Linda Kinslow 

Linda Kinslow has been 

teaching at Baylor Univer-

sity eleven years.  She  

had previously coordinat-

ed the undergraduate 

physics labs in the      

Department.   Prior to 

coming to Baylor she 

worked for BP as a explo-

ration geophysicist. Dr. 

Linda Kinslow earned her 

PhD degree from Baylor. 
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Ray Nazzario 

While currently a Senior 

Analyst Programmer for  

Information and Tech-

nology Services (ITS)., 

Ray, who obtained his 

Ph.D.in Physics in 2002 

from Baylor University, 

is also a temporary part-

time lecturer in the    

Department of Physics 

and is primarily associ-

ated with the tutorials for 

PHY 1420 & 1430.  In 

addition, Ray is a mem-

ber CASPER. 

 

Edward Schaub  

If you‘ve been in 

the department 

recently, you may 

have noticed a 

new, yet somehow 

strangely familiar, 

lecturer teaching a 

couple of courses 

this fall.  Your eyes 

do not deceive you.  

Our very own Ed 

Schaub once again 

has returned to 

help teach where 

we have need.   

Ed Schaub has been involved in the Baylor Physics de-

partment for more than 25 years, first as an instrumenta-

tion engineer on the NASA CRAF/CoDEM project under 

the leadership of Dr. Merle Alexander, then as a full-time 

lecturer, and more recently after his ―retirement,‖ as a part

-time lecturer. 

Previous to his Baylor employment, Ed Schaub held a 

number of positions in industry.  He was a production en-

gineer with Texas Instruments in the Government Prod-

ucts Division and a research engineer with AFS Research 

Corporation investigating alternate energy resources.  

Mr. Schaub holds an M.S. in Physics and an M.S. in Envi-

ronmental Studies.  With more than 30 years as part of the 

Baylor family, the feelings run deep for how much we all 

love Ed Schaub - as both a gentleman and a physicist.   

 

John Vasut 

John Vasut received his 

Ph.D. from Baylor University 

in 2001 and has been work-

ing as a full-time  lecturer in 

the department since 2002.  

John is the advisor for the 

Baylor chapter of the Ameri-

can Student Dental Associa-

tion.  He was named Advi-

sor of the Year at the 14th 

Annual Baylor Advisor    

Appreciation Banquet held 

on April 16, 2007.  John 

runs marathons in his spare 

time.  

 

Yumei Wu 

Yumei Wu received 

her PhD from Univer-

sity of Ioannina in 

Greece in 1992 and 

had been an associate 

professor in the de-

partment of mathemat-

ics at the Federal Uni-

versity of Rio de 

Janeiro, Brazil from 

1995 to 2007. 

Yumei then joined the 

Baylor physics depart-

ment as a lecturer.  

In addition to lecturing, she continues to do theoretical 

research on dynamic systems & applications to gravity 

and cosmology.   

She recently published the papers:      

 A. Wang and Y. Wu, Cosmology in nonrelativistic general 

covariant theory of gravity.  Phys. Rev. D 83, 0443031 

(2011). 

A. Wang and Y.  Wu,  Thermodynamics and classification 

of cosmological models in the Horava-Lifshitz theory of 

gravity, JCAP 07, 012 (41 pages)  (2009)

[arXiv:0905.4117]. 
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 Baylor University will host three finalists 

this fall in consideration for this year‘s Robert 

Foster Cherry Award.  One of those visiting 

finalists is Dr. Meera Chandrasekhar, who is 

the Curator‘s Teaching Professor of Physics 

at the University of Missouri. 

 Dr. Chandrasekhar will be giving a public 

lecture on Monday, October 28 in room 

B.110 of the BSB at 7pm.  Her presentation 

is entitled Blind to Polarization - What Hu-

mans Cannot See. She would like those at-

tending the talk to bring polarized sunglasses 

and a smartphone/iPad/laptop with you for a 

few hands-on activities during the lecture! 

 

     The Robert Foster Cherry Award for Great 

Teaching was created by Robert Foster Cherry, 

who earned his A.B. from Baylor University in 

1929. He enrolled in the Baylor Law School in 

1932 and passed the Texas State Bar Examina-

tion the following year. With a deep appreciation 

for how his life had been changed by significant 

teachers, he made an exceptional estate be-

quest to establish the Cherry Award program to 

recognize excellent teachers and bring them in 

contact with Baylor University students. The first 

Robert Foster Cherry Award was made in 1991 

and has since been awarded biennially. 

Cherry Professor Finalist 
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Editor’s Note:  This year, we visit with Dr. Dwight Russell who gives us an overview of the research in 
Observational Astronomy being pursued at Baylor University.  The three projects he discusses are 
done in collaboration with the Paul & Jane Meyer Observatory, NASA - Ames, and Cal Tech. 
 

Exoplanet Transits 
     Two exoplanets, WASP 80b and HD 189733b were monitored for transits this summer.  The results 
for WASP 80b showing the light curve, in red, for the transiting planet, below left, and the model fit 
showing computed planet radius and orbit inclination on right.  This analysis shows WASP 80b to be a 
Hot Jupiter type exoplanet.  The discovery of WASP 80 was announced in April of this year.  Our re-
sults give a radius for WASP 80 larger than the predicted radius.  Further measurements are planned 
for this Fall. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            Model fit from measured data 
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     Results for HD 189733b are pre-
sented below left.  The noise is due 
to cirrus clouds. The discovery of 
HD 189733 was in 2005.  The mod-
el fit showing computed planet radi-
us and orbit inclination is shown be-
low on the right.  Our data agrees 
well with current values.   

     HD 189733 is near the Dumbbell 
Nebula in the sky and was recently 
discovered to have conditions con-
ducive for the presence of silica rain  
(molten glass raindrops!) 



Giant Molecular Cloud studies 
     Observations in the infrared allow for the study of Giant Molecular Clouds typi-
cally opaque to visible light. Using the 2MASS and WISE online databases of in-
frared images to identify characteristics of stars behind and embedded in Molecu-
lar Clouds such as Taurus Giant Molecular Cloud. Using 2MASS we were able to 
characterize certain stars as background stars by their reddening data. The WISE 
data shows that some of these stars are actually be embedded in the cloud.  Re-
sults from the 2Mass telescope alone could not make this identification since the 
infrared filter bands are at too short of a wavelength for the extinction from embedded objects to be dis-
tinguished from the background stars.  The longer wavelength filter bands used in the WISE survey 
allow this distinction to be made.  Using a single infrared photometric survey a more reliable mapping 
of both Young Stellar Objects (YSOs) and background stars related to Giant Molecular Clouds can be 
made.  Supported by a Baylor URC grant, three students: John Grzhowiak, Samantha Simpson and 
Richard Beach, spent spring break at NASA – Ames to be trained in using the online databases and  
data manipulation using astronomy subroutines developed for the IDL programming language. 

 

     Reddened stars show a distinct shift toward longer wave-
lengths. This appears as an enhancement of the longer wave-
length bands. Plotting the difference in photometric bands is an 
effective method of demonstrating reddening and the presence 
of YSOs.  Reddened background stars show a predictable shift 
in band difference while YSOs show an additional enhance-
ment at longer wavelengths.  Using the WISE online infor-
mation, the data shown in green in the inset, are consistent with 
Young Stellar Objects embedded in the Dark Molecular Cloud 
instead of background stars while infrared studies in the JHK 
bands, i.e. shorter wavelengths, identified them as background 
stars. 

Quiescent photometry of dwarf Nova QZ Serpentis 
     Nova QZ Serpentis was predicted to go into its Nova phase during the summer of 2013.  While the 
Nova event did not occur we were able to establish the baseline variability of this object and the spec-
tral class of the dominant partner in this binary star system consisting of a Main sequence star and a 
white dwarf.   Data was collected using the four Johnson-Cousin filters, BVRI. The differential photome-
try to yield an average R magnitude of 17.399 ± 0.131 and B-V = 0.747 ± 0.183.  We report a second-
ary spectral class ranging from  an early G-type star to an early K-type star.  Light curves exhibit sinus-
oidal features, which is typical of contact binaries. 
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Taurus Giant Molecular 
Cloud - ESO/Davide de 
Martine 

Artist Depiction of Nova 
binary system 

Image Credit:       
WikiCommons                               

Light curve -period of 0.0831 days (2 hours) 



   On February 12-13, the Department of Physics, along with the Office 

of the Vice Provost for Research and the Department of Chemistry, 

hosted a visit from Dr. James Tour, (left) the T. T. and W. F. Chao 

Professor of Chemistry, Professor of Computer Science, and Profes-

sor of Mechanical Engineering and Materials Science at Rice Universi-

ty.  He presented a public lecture on ―Nanotechnology and Jesus 

Christ‖ on Tuesday, February 12 in the Baylor Sciences Building.  On 

Wednesday, he delivered a joint Physics and Chemistry colloquium, 

―Carbon Nanomaterials: From Nanodevices to Nanomedicine.‖ Dr. 

Linda Olafsen arranged the visit via the VPR‘s speakers program. 

   If you are a regular reader of the Department Newsletter, you know 

the department has been growing its number of undergraduate majors 

while also leading the University in the number of professional       

publications by graduate students.  It is, therefore, no surprise that the     

numbers of our graduating students are also expanding.  Between the 

May and August 2012 commencements, the department graduated 

seven undergraduates, two master‘s students and four PhD‘s.   

   That‘s a lot of green and gold!  In addition, the undergraduates 

themselves were distributed throughout the commencement ceremony 

receiving not only the physics degree, but also our new bachelor‘s  

degrees of astronomy and astrophysics. 

Newsletter Highlights 

January/February 

November/December 

   Exoplanet transit observed:  On July 26, 2012, using the 0.6 m 

Ritchey-Chretien telescope at the Paul and Jane Meyer Observatory 

(PJMO) south of Clifton, light curves from a transit of exoplanet   

TReS-3b were produced from 300 images made from a Roper 1300B 

camera with AstroImageJ.  Using the Czech Astronomical Society 

Transit models, the radius measure, 1.3 times the radius of Jupiter, 

shows that TrES-3b is a Hot Jupiter exoplanet.  These results were 

obtained by Dr. Dwight Russell, Department of Physics; Lydia Shan-

non, NSF Summer REU student; and Richard Campbell, CASPER. 

―Tres-3b was 

selected because 

of the excellent 

viewing 

conditions.  

Specifically the 

high altitude 

location during 

transit.‖   
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Dr. Ken Park 

―hoods‖ his    

PhD student, 

Nancy Yu  

Dr. James Tour 

Rice University 

September/October 



   The National Science Foundation (NSF) on March 1 awarded to  

Dr. Linda Olafsen an EArly Concept Grant for Exploratory Research 

(EAGER: Enhanced Optoelectronic Devices Through Integration of 

Single-Crystal Graphene and Bernal Bilayer and Trilayer Graphene).  

This project arose following a summer visit by Dr. Linda Olafsen and 

her Ph.D. student Jeremy Kunz to discuss this new process with Dr. 

James Tour at Rice University and conversations by Dr. Olafsen with 

NSF.  The objective is to employ graphene as transparent electrical 

contacts atop mid-infrared semiconductor lasers.  Thin, transparent 

contacts with high mobility and excellent heat dissipation may have 

extensive applications in optoelectronic devices.  

   While the Department Newsletter takes a break during the summer, 

it is far from a lull in the research activity of the physics department.  

In particular, summer is time when our undergraduates work less in 

textbooks and more in research mentored by department faculty.  On 

August 27, just as classes began, the faculty gathered for our annual 

Undergraduate Symposium to hear brief talks from our majors.   

   Students (and mentors) presenting work included:  Drake Gates 

(Cleaver), Nate Chaverin (Hatakeyama), Blake Birmingham (Zhang) 

and Matthew Blair (Zhang), Charles Jester (L. Olafsen) and Sean 

O‘Connor (L. Olafsen), and Keith Robertson (Bolton). 

Newsletter Highlights 

July/August 

May/June 

   Jim Karban takes new role at Baylor:  Dr. James Karban has been 

the Director of the Baylor Sciences Building (BSB) since the building 

opened in May of 2004.  He is now leaving the position to assume the 

role of Director of Environmental Health and Safety (EHS).   

   Colleagues and friends gathered in E.234 of the BSB on Monday, 

April 29 to thank him for his years of dedicated service to both Baylor 

University and the sciiences and to wish him well in his new position.  

Everyone will continue to see Jim around the building as his EHS  

office is located in the D.111 suite in the BSB. 

―I'm really 

excited about 

… collaborative 

research that's 

being fostered 

between the 

departments‖ - 

Dr. Jim Karban 
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Baylor University 

Department of Physics 

Scholarships 
 

 

 

How you can help 

Alumni and friends sometimes ask how they can assist us in accomplishing our departmental goals.  
One important way in which you can help is by contributing to the Physics Endowment and Excellence 
Fund (032 MAUN).  Excellence funds are used in a variety of ways - from funding new equipment in a 
research lab to supporting undergraduate students engaged in summer research projects. 

 

In addition to the Excellence Fund, there are a number of departmental scholarship funds that are   
designed to assist undergraduate and graduate students with their living expenses, books, and fees.      
A gift of any size may be of great significance to those having difficulty making ends meet.  Please con-
sider giving, as you are able, to one of these funds.  

 

A complete list of Physics Department funds and their uses appears below: 

 

Physics Endowment and Excellence Fund (032 MAUN) 
Physics general fund to promote excellence within the Department. 

 

Cy Lynch Physics Scholarship (032 SBUX) 
This scholarship is merit-based for graduate students. 

 

Gordon K. Teal Physics Scholarship (032 SBVA) 
This scholarship is for physics majors with outstanding grades. 

 

Herbert Schwetman Physics Scholarship (032 SBUZ) 
This scholarship is merit-based for physics majors. 

 

Physics Department Special Scholarship (032 SBUY) 
Funds to benefit the departmental scholarship program. 

 

Roy W. Stiegler, Jr., Endowed Physics Scholarship Fund (032 SDFN) 
This scholarship is need-based for physics undergraduate and graduate students. 

 

Shim and Theresa Park Physics Scholarship (032 SCPS) 
This scholarship is merit-based for international students. 
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Acoustic Transport in Low-Dimensional Electron Systems 

An alumnus talk given by 

Dr. Matthew Benesh* 

Cavendish Laboratory 

University of Cambridge 

 

Advances in semiconductor material growth have provided the means to investigate electron 

systems confined to fewer than three dimensions. Certain III-V materials, such as GaAs and 

AlGaAs, are ideal for creating a perfectly two-dimensional electron gas (2DEG). Through the 

suitable application of surface voltages, a 2DEG may be further constrained to define one-

dimensional quantum wires and zero-dimensional quantum dots, as well as intricate combina-

tions of the two. These systems have proven indispensable to the study of charge transport dy-

namics at the quantum level. 

A novel approach to induce charge transport relies on the piezoelectric qualities of GaAs. By 

applying a surface acoustic wave (SAW) to a GaAs/AlGaAs system, a traveling electrostatic 

wave is generated which is able to interact with an embedded 2DEG. When combined with sur-

face voltages, a SAW is capable of capturing electrons and transporting them at the acoustic 

velocity of 2800m/s. This technique has a wide range of applications, from single-photon 

sources to quantum computation. In this talk I will introduce the basic concepts and motivation 

behind acoustoelectric transport, as well as key developments in the field. This will be followed 

by a discussion of recent investigations of the dynamics of SAW-transport, including loss mech-

anisms and the quantum-mechanical characteristics of single-electron transport. 

*now at Maxim Integrated, Inc. 

 

Please join us on October 18, 2013 when our Homecoming 

Colloquium speaker will be the ―newly minted‖ Dr. Matthew 

Benesh (see the abstract for his talk printed above). 

The Homecoming Colloquium will be held at 3:35 pm in BSB 

room E.125 - all are welcome! 

Join us after the Colloquium for our Homecoming Coffee at 

4:30 pm in BSB room E.301 (the Clock Tower Room) 

Make plans to join us for both of these traditional functions of 

the Physics Department as part of Homecoming Weekend! 

Homecoming Events and Activities, 2013 
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Editor’s note:  Dr. Linda Olafsen (pictured above in promotional materials) serves as the Chair of the 

Congressional Visits Day Subcommittee for the Materials Research Society.   

     Twenty Materials Research Society (MRS) volunteers visited Washington, DC on March 12-13, 2013 

in coordination with the annual Science-Engineering-Technology Congressional Visits Day.  A number of 

MRS members, including Al Hurd, Ron Kelley, Linda Olafsen, and Kevin Whittlesey attended the recep-

tion Tuesday evening to honor Representative Mike Honda (CA), who was one of the representatives to 

receive the George E. Brown Jr. SET Leadership Award.    

     The timing of this year‘s CVD was a bit unusual.  In an effort to be present on Capitol Hill during a 

more relevant time in the budget process, the dates for CVD had been moved from April to March with 

the intent of these visits having a greater impact.  However, the Administration did not release its budget 

according to schedule, so participants arrived to advocate without the President‘s budget in hand.  In 

fact, the House released its budget just before CVD participants arrived, and the Senate budget was re-

leased on March 13 during CVD visits.   

     This event enabled MRS to visit members of Congress from states and districts with which they previ-

ously had little or no contact.  Many of these visits were strategic in terms of meeting with chairs, ranking 

members, and other key members of Senate or House committees and subcommittees for appropria-

tions or science.  While these committee members are closest to authorizing and ap-

propriating funds for the National Science Foundation, the Department of Energy Of-

fice of Science, the National Institute of Standards and Technology, and Department 

of Defense Basic Research, visits were not limited to these members as CVD volun-

teers seek to broadly inform members of Congress—all of whom vote on these 

bills—of the impact of federal funding of scientific research on the U.S. economy, 

national defense, and global competitiveness. 

     MRS volunteers formed nine teams (two or three members each) to visit mem-

bers from 53 Congressional offices representing 17 states (Alabama, California, Flor-

ida, Georgia, Kentucky, Maryland, New Mexico, New York, Ohio, Oregon, Pennsyl-

vania, South Dakota, Texas, Virginia, Wisconsin, West Virginia, and Wyoming).  The-

se visits also represented offices on both sides of the aisle, and volunteers had 

healthy discussions not only with those already known to be supportive of strong fed-

eral funding of scientific research, but also with offices that are perceived to be less 

Baylor Physics in Washington, D.C. 

―This event 

enabled MRS to 

visit [Congress] 

from states and 

districts with 

which they 

previously had 

little or no 

contact.‖   
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friendly or supportive of such funding.  CVD participants indicated that there was general bipartisan sup-

port and recognition of the value of federal research funding, though the details of how that will be ac-

complished were and remain to be the subject of continued discussion and debate.   

     The CVD Subcommittee, chaired by Dr. Linda Olafsen, was most grateful to MRS 

Washington, D.C. representative Ron Kelley for his expert guidance and counsel as 

we navigated these visits to Capitol Hill.  Thanks also go to Jocelyn Goldblatt for suc-

cessfully arranging our schedules, to Todd Osman at MRS Headquarters and Nabil 

Bassim from the MRS Government Affairs Committee for their continued support of 

our advocacy efforts, and to Donna Gillespie for helping us with all the vital details 

and keeping us moving forward.  A Fall CVD event involving the Presidential Line 

and Board of Directors of MRS currently was scheduled for September 19, 2013.  

     Last year, the Fall 2012 CVD visit was different than the prior annual spring 

events that have been coordinated with the Science, Engineering, and Technology 

Working Group.  In particular, there was a strong focus on involving members of the 

Materials Research Society Board of Directors and the Government Affairs Commit-

tee leadership.   

     Participants represented California, Maryland, New Mexico, Pennsylvania, and Virginia, and Dr. Olaf-

sen teamed with incoming MRS president Dr. Orlando Auciello of Argonne National Laboratory to visit 

offices representing Texas and Illinois, as well as to meet with staff directors on the House Science 

Committee.  While meetings most commonly occur with legislative staff, Drs. Olafsen and Auciello had 

the privilege of meeting with Representative Bill Flores as well as Illinois Representatives Judy Biggert 

and Randy Hultgren.  Discussions with Congressional members and their staff focused on the topics of 

sequestration and the second half of the FY2013 budget, particularly the impact of large budget cuts to 

basic research on the United States‘ leadership in innovation, research, and education.  They also met 

with staff members in the offices of Representative Pete Sessions and Senators Kay Bailey Hutchison, 

John Cornyn, Richard Durbin, and Mark Kirk. 

Baylor Physics in Washington, D.C. (continued) 

―CVD 

participants 

indicated that 

there was … 

bipartisan 

support and 

recognition of the 

value of federal 

research funding‖ 
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Above:  Participants in the Summer 2013 REU/RET  

Program.  Left: Sic‘em Science Day Spring 2013.    

Below:  HEP group at Fermilab, Summer 2013. 

The Department in Pictures 
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Above left:  Dr. Linda Olafsen speaks at Northwestern University.  Above right:  Members of the Physics depart-

ment take part in Habitat for Humanity in Waco.  Below:  Greg, Dana, Matthew & Emily Benesh, Marla Maletic 

(Emily's mother), and Bob Maletic (Emily's father) in Cambridge, England celebrating Matthew‘s doctoral degree. 

The Department in Pictures (continued) 
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Alpha Omega Notes 

   AO Notes focus on spiritual formation and being a    

follower of Christ in all aspects of life, especially the 

workplace. They are purposefully brief email thoughts 

read by busy people in several dozen countries.  AO   

began around 1992 with short email notes from John 

Stanford to a few friends. AO grew by word of mouth   

until, in late 1993, John needed help. One day over     

coffee with friend Pete Boysen, John talked about the 

stress he felt. Pete volunteered to become AO Administrator. It has been a wonderful working             

relationship ever since!  John writes drafts of Notes and refines and refines to keep them                    

understandable, short and pithy. Win, John‘s wife, serves as AO Editor. Win‘s contributions significantly 

strengthen the Notes in clarity and impact. Almost all of the ―Coffee/tea thoughts‖ come from her.  

   John Stanford is Emeritus Professor of Physics, Iowa State University, Ames. John retired after a third 

of a century from physics teaching and research. Twenty men and women completed their Ph.D.‘s     

under his direction. Win, his wife, is AO Editor and their home manager. They have two adult children 

and three grandchildren. For several decades John and Win have been involved with sharing Christ‘s 

love with international scholars and students.  John enjoys ancient Christian writers, Chinese language/

culture, walking/biking and studying Anglo-Saxon (Old) English. Win likes to read, learn about nutrition 

and health, ride her bike and go to Curves For Women.   They recently celebrated John‘s 75th birthday!  

   Alpha Omega Notes are available in combined English–Chinese format, thanks to their diligent and     

devoted Chinese translator who prefers to remain anonymous.  The English/Chinese versions may be 

accessed at www.aonotes.com by clicking on the link at the bottom of individual English language AO 

Notes, or by clicking on the link English-Chinese Versions at the right side of www.aonotes.com 

A Devotional 

A Recent AO Note (from September 11, 2013):  ©  2013 John & Win Stanford  

God often uses sickness, persecution and various other trials to help His children deepen spiritually to 
conform to the likeness of His Son, Jesus.  But I often tend to resist His good purpose. I resist            
surrendering to God‘s ways, to being humbled and dying to self.  Instead, I am tempted to ―do‖ good 
things, which results in pride over being more ―spiritual‖ than others! 

Lorenzo Scupoli (~1530-1610 AD) said the only life-giving motive for any spiritual practice is to please 
God because we love God. 

I deepen spiritually, Scupoli said, when 

 I acknowledge the infinite greatness and goodness of God; 

 I acknowledge my weakness and proclivity to evil thoughts; 

 I choose God‘s will instead of my own. 

Coffee/tea thought: Authentic spiritual life isn‘t ―doing‖ to gain approval. What God wants is my obedient 
   surrender to Him.   

Permalink: http://www.aonotes.com/2013/09/05/scupoli-1/ 

Ref: Bernard Bangley, NEAR TO THE HEART OF GOD — Daily Readings from the Spiritual Classics 
(Shaw 1998)   
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Alumni!  What have you done with your Physics Degree? 

Please fill out this survey because we‘d really like to know how Physics has shaped your ca-

reer, so we can better communicate the options to our current and potential Physics Majors 

and graduates.  

 

Name:      _______________________________________________________________ 

 

Graduating Class/Degree: _______________________________________________________________ 

 

Address:     _______________________________________________________________ 

 

        _______________________________________________________________ 

 

E-mail address:   _______________________________________________________________ 

 

Phone Number(s):  _______________________________________________________________ 

 

Present Position/Occupation: _______________________________________________________________ 

Family News:   

 

 

 

 

Career News:  

 

 

 

 

Suggestions for the Department:  

(please give a short answer here, or email Physics_Newsletter@baylor.edu) 

Alumni Feedback Form 
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Department of Physics 

at Baylor University 

   

 

 

 

 Dr. Gregory A. Benesh, Professor and Chair 

 Department of Physics 

 Baylor University 

 One Bear Place #97316 

 Waco, TX  76798-7316 

One Bear Place #97316 

Department of Physics 

at Baylor University 

We really want to hear from you - so this is how easy we‘ve made it.  Detach this last page of the 

newsletter, give us your most up to date contact information and news, fold along the solid line above, 

tape closed so the address above shows on the outside, affix a stamp in the box above, and drop it in 

the mail.   

We’ll make it easy for you —  just fold along this line! 

Phone:  (254) 710 - 2511  

Fax:  (254) 710 - 3878 

Physics_Newsletter@baylor.edu 

Visit us on the web ! 

http://www.baylor.edu/

Place  

Stamp 

Here 

The Constellation Ursa Baylor  


