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The research groups of Professor Mark Tuominen of the 
Physics Department and Professor Derek Lovley of the 
Microbiology Department, are investigating a biological 
system in which quantum physics appears to play a 
significant functional role. In a 2005 article in the journal 
Nature, the team first measured electrical conductivity 
in the long 3-nanometer diameter protein filaments 
("pili") made by the bacteria Geobacter Sulferreducens. 
Geobacter are common anaerobic bacteria discovered 
by Lovley in the 1980s and found underground in 
muddy locations. Since there is no oxygen available 

to support their metabolism, these microbes produce 
pili microbial nanowires to transfer electrons from the 
bacterial cell to nearby metal-containing minerals. You 
might say they use these nanowires to "breathe." These 
pioneering experiments were performed by Physics 
graduate student Kevin McCarthy (now at Raytheon) 

Above: Arrangement of aromatic amino acid residues (yellow) in 
a pilus.   

 
Students in P131: Physics for Life Science Majors have new equipment to research forces. 
Undergraduate Mackenzie Bonner is shown jumping on a force plate to study force on a 
force plate vs. time. The force vs. time curve applies ideas that have already been introduced 
using a real-life complex situation. In this lab, based upon a 400-level kinesiology lab from 
University of Southern California, students execute a movement called a counter-motion 
jump on a force plate. The student's postions 
were measured by a blue position monitor 
(visible in the top right corner of the photo) 
and a piece of cardboard held while jumping. 
A graph of the simultaneous measurements 
of the student's positions were plotted in red, 
and the force exerted on the force plate was 
plotted in purple. The resulting F(t) graphs 
are quite a challenge for students to interpret 
and provide a great opportunity for students 
to apply their knowledge in a real-life context.  
 

and Microbiology postdoc Gemma Reguera (now 
at Michigan State). More recently, in a 2011 Nature 
Nanotechnology article, Physics graduate student Nikhil 
Malvankar, a member of the interdisciplinary team 
discovered that a network of pili filaments showed a 
metal-like temperature dependence in its conductivity. 
This result suggested an electron transport mechanism 
that relies on delocalized electron states, much like 
that in solid-state metals like copper. The surprise is 
that, up to that point, there were no previously known 
examples of such a long-range transport mechanism in 

biological protein materials. A considerable amount of 
research followed both at UMass and elsewhere. In a 
2015 article in the journal mBio, Malvankar (at that 
point a postdoc at UMass) and the team used x-ray 
scattering data and molecular modeling to indicate a 
feasible underlying pathway for delocalized electron 
states: π-π electron orbital overlap between neighboring 
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H
ead’s Letter

 
Dear Alumni and Friends of the Physics Department,

 
Looking back, this has certainly been a busy year for the Physics Department.  Construction 
of the new Physical Science Building, described in the previous Newsletter, is proceeding on 
schedule, and preparations are underway for moving into it in the spring of 2018.  In the 
area of our undergraduate teaching program, a focus of this year’s Newsletter, we made a 
big step forward in the maintenance and upgrading of our undergraduate teaching labs.  
 
We have been highly successful in recruiting excellent new faculty to campus.  Joining our 
department this year is Dr. Patrick Draper from UC Santa Barbara working in theoretical particle physics, Dr. Scott Hertel 
from UC Berkeley working in dark matter experiment, Dr. Tigran Sedrakyan from U. Minnesota working in quantum 
matter theory, and Dr. Chen Wang from Yale working in quantum phenomena in mesoscopic systems.  Dr. Romain 
Vasseur from UC Berkeley will be joining the department next September, working in condensed matter theory.   The 
department is currently running faculty searches in the areas of high-energy theory, theoretical nuclear physics, and 
experimental high-energy physics.  

 
Congratulations to Professor Stephane Willocq on being named a Fellow of the American Physical Society for his work, 
including the ATLAS experiment at CERN.  Our Department currently has ten APS Fellows among its active faculty.  Also 
congratulations to undergraduate physics major Robert (Bobby) Johnston for winning a nationally awarded Goldwater 
Scholarship, and also for the UMass Rising Research Award.

 
In the area of our undergraduate teaching labs, the University has initiated a lab fee that each undergraduate pays when 
they take a lab course. This fee is in addition to the usual tuition and fees that undergraduates pay.  Lab fees have not 
been charged at UMass since the early 1990’s.  As reported in previous Newsletters, state support for the undergraduate 
teaching labs is far below what is needed to maintain the labs, much less modernize them.  To address this problem, 
a fee of $95 per lab course was instituted in the spring of 2016.  While I am generally negative about fee increases, in 
this case the fee is justified and needed.  Fully 100% of the fee will be utilized for the labs.  We’ve been able to spend 
lab fee revenues in the spring and fall of 2016, and students have seen an immediate improvement in their laboratory 
experience.   Leveraged on the lab fee revenue, the College of Natural Sciences has financed a major renovation of our 
teaching labs in Hasbrouck, of the order of one million dollars.  

 
Another benefit of the lab fee is that donations to the Physics Department can now be used in their entirety to benefit 
our students rather than maintaining and purchasing laboratory equipment.  Your donations will be used to help support 
undergraduate research, conference travel, outreach activities, the Society of Physics Students, and other Departmental 
missions that do not have state support.  Your continuing support of UMass Physics will directly help the students and is 
greatly appreciated.

 
Finally, I want to mention that the Department will be housing its annual Physics Reunion during Alumni Weekend on 
Saturday, June 3, 2017, from 1:30 to 4:30 p.m.  Details will be forthcoming from the Alumni Association.  This event 
provides a great opportunity to see old friends, make new ones, and get caught up on “What’s New with UMass 
Physics.”  I hope to see you there.  

 
Wishing you a healthy and productive 2017!

 
Sincerely, 

  
Rory Miskimen 
head@physics.umass.edu 
413-545-1940 
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As of Spring 2016, UMass students began paying a new 
$95 fee for each laboratory course. A portion of the fee 
goes to the CNS Dean’s office to fund larger renovations 
of lab spaces around the College.  However, part of the 
funds flow to departments to purchase supplies and make 
improvements to teaching labs.

For the Physics Department, institution of the lab fee 
represents a true paradigm shift in what we will be able 
to achieve in our teaching labs.  In the past, there has been 
no dedicated funding stream from the University for lab 
supplies or improvements. Physics has used money from 
alumni donations, and receipts from faculty teaching 
online courses, to replace aging equipment as it failed 
and introduced new experiments when we could.  With 
roughly $100k of funding now available on a yearly 
basis, we can now do much more.

The Department has already used these funds to replace 
“vintage” equipment with new and upgraded (often 
computerized) equipment in all levels of teaching labs, 
from the lab courses for life-sciences and engineering 
majors to the labs for physics majors including the 
ILAB course and the electronics and optics lab courses. 

 
 
 
 
 
 
 
 
 
 

 

Most dramatically, we have started on a program to 
enlarge and improve the workhorse teaching labs on the 
second floor of Hasbrouck.  Readers likely remember 
these labs as somewhat cramped and aging spaces 
holding sixteen to twenty students in groups of two 
or three.  By tearing down some walls, re-building the 
ceiling and lighting, and providing all new furniture 
along with “smart” computer projection systems we 
have made these lab rooms bigger, more pleasant and 
functional, universally accessible, and generally ready 
for twenty-first century laboratory teaching.  As of this 
writing, this project, funded by the College portion of the 

lab fee, is half completed, with two new large lab rooms 
created during summer 2016, and the remainder to be 
done during summer 2017.  These new lab rooms will 
be for the service courses for non-physics majors and for 
physics and astrophysics majors at the sophomore level, 
lab courses on waves and modern physics.  We have 
already transitioned the freshman labs for physics majors 
from the old lab rooms to team based learning (TBL) 
rooms in the new classroom building (ILC) adjacent to 
Hasbrouck.

  
Looking to the future, lab fee funds will enable us 
to continuously upgrade the teaching labs with new 
experiments and equipment, rather than trying to 
“catch up” when the labs seem outdated.  Many physics 
faculty are interested in making the teaching labs more 
collaborative and inquiry based, and this will require 
new types of labs and equipment. As faculty in various 
research areas teach the ILAB course, they are naturally 
adding new advanced experiments in their areas of 
expertise—for example a new optical spectroscopy 
module is being assembled for ILAB.  When our nuclear 
experimentalists move from Lederle to the new Physical 
Sciences Building in late 2018, the ILAB and optics courses 
wi l l  move 
i n t o  n e w, 
larger spaces 
with some 
n e w  a n d 
i m p r o v e d 
experiments.  
P l a n s  a r e 
also afoot to 
add whole 
n e w  l a b 
courses, such 
as a second 
electronics course focused on sensors and systems.  We 
have many exciting ideas for the teaching labs, and the 
new lab fee funds will make it possible to bring these 
ideas to life for our students.

BIG IMPROVEMENTS TO OUR TEACHING  
LABS

Measuring standing waves and traveling waves.

Electrostatic Field distribution 
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In the lab on empirical forces, students use force probes 
to arrive at Hooke’s Law and also at the simple models 
for friction typically used in introductory courses. 
These are great examples where seeing the actual data 
provides a much clearer explanation of the material 
than a standard lecture. Students look at the forces on 
carts being pulled along tracks as well as the restoring 
forces within rubber bands. Through these activities, 
students are actively involved in constructing the models 
themselves, as opposed to simply hearing about them.  
They also have a chance to explore the limitations of 
these simple models for empirical forces. The materials 
for this lab have been used in the physics majors course 
P181 lab as well. 

On the other hand, 
the lab on measuring 
force vs. time, using 
a force plate and 
position monitor as 
described in the lab 
renovations cover 
story, and which 
generates the curves 
shown on the lower 
right of the cover 
page, applies ideas 
introduced in reallife 
situations. 

T h i s  e f f o r t  t o 
increase the number 
of labs and to refine 
the new P131 labs is 
ongoing. In Fall 2016, we dramatically improved a lab 
on the application of computer simulation to physics 
problems by purchasing a sufficient number of launchers 

for each team to have 
one. We also added 
a lab on the Monty 
Hall problem, which 
has a high amount 
of consumables (now 
a possibility thanks 
to the lab fee), as an 
exploratory activity 
on probability and 
as preparation for a 
unit on the statistical 
definition of entropy. 
We hope in the future 
to continue to build on 
our success. 

C
over

 

Impact of Lab Fee on P131: Physics for Life Science 
Majors

The lab fee has been instrumental in the on-going 
project to transform P131 into a fully team-based 
experience. In the new format, P131 is no longer 
structured around separate meetings for lectures and 
labs.  Instead, students now meet three times a week 
for a longer period of 75 minutes in TBL classrooms 
that accommodate a wide range of collaborative, 
instructional methods. In particular, they allow for 
a much closer coordination between conceptual and 
experience based learning.  Laboratory exercises can 
now be introduced at any phase in the learning cycle, 
i.e., at the precise moment when the exercise most 
compliments the other activities going on in the classroom.  

Taking advantage of this opportunity requires 
development of completely new labs and also purchasing 
new equipment. Two examples, developed over the past 
year, are a lab unit focusing on empirical learning about 
forces and another lab on interpreting force vs. time 
curves. The new lab fee has enabled the purchase of 
specialized equipment necessary for implementing these 
in 100 seat TBL classrooms. In addition to benefiting 
P131, much of this equipment has a larger benefit 
through its use by other courses within the department. 

Air track and cars apparatus for labs..

Chris Ertl and vacuum 
demonstration apparatus..

Jonathan Bond and Air track used in lecture demonstrations.

Joshua Adam jumping on force 
plate.
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NEW CENTER FOR 
AUTONOMOUS MATERIALS 
(MASSCAM)

research

Andrew from Chemistry, and others from Chemistry, 
Polymer Science and Engineering, and Biology. Our 
research themes take advantage of our experience in 

soft condensed matter, nano quantum systems, and 
biomaterials. The scientific work we are doing will 

progress within three focus areas: Quantum 
Biology, to examine how biological 

materials harness quantum mechanics for 
function, Foldtronics, to develop soft, 
responsive materials that can fold from 
two to three dimensional structures, 

and Work from Noise, to understand 
active, self-organizing materials that 

harness noise to do productive work.  
 

In addition to advancing fundamental science, 
the MassCAM engages with industry partners 

to develop new technologies and educates 
students in these frontier areas. Ultimately, the 

technology of the future relies on new industries 
at the intersections and boundaries of current 
industries. We aim to train our students in both 

cutting edge science and entrepreneurial skills 
to start companies through a partnership with 

the Berthiaume Center for Entrepreneurship in 
the Isenberg School of Business. We would love to 

partner with alumni in these endeavors! If you are 
interested in joining us, please contact Tony Dinsmore 
or Jenny Ross, MassCAM co-directors.  
 
Find out more at www.softquantumbiology.com/

 
 

The Department of Physics is excited to announce a 
new initiative of collaborative science in the field of 
advanced materials, called the Massachusetts Center 
for Autonomous Materials (MassCAM). We envision 
a future where “autonomous” materials can sense, 
process, make decisions, and respond to stimuli in 
order to perform productive work to solve problems. 
Imagine a material that could seek out a break in an 
oil pipeline, and at the location of the leak, reorganize 
itself to close off the rupture. Other materials could 
search for survivors in collapsed buildings and rearrange 
themselves to create exits for people to escape. Such 
technology is a far-reaching, fantastical-seeming goal 
of science fiction, but the technology of tomorrow must 
be based on the understanding of today. The future 
of this technology lives at the interface between soft, 
biological materials and quantum-mechanical, electronic 
materials. We are at the beginning of elucidating the 
fundamental principles behind such soft, dynamic, and 
energy-harnessing systems; the MassCAM at UMass is 
at that frontier of knowledge. We have the collective 
expertise in self-assembling, active, 
and programmable soft matter and 
biomaterials with the electronic and 
energy-harvesting properties of 
molecular and nanoscale systems. 
Our novel, interdisciplinary 
approach is needed to introduce 
a new paradigm of electronics 
manufacturing and to develop new 
fundamental ideas into innovative 
technologies and new industries, new 
fundamental ideas into innovative 
technologies and new industries.
 
To launch this new center, a team of 13 
faculty members from the department of 
physics was awarded $125,000 by the 
University of Massachusetts President’s 
Office, called a Science and Technology 
Initiatives Fund Award.  The team consists 
of Don Candela, Benny Davidovitch, Tony 
Dinsmore, Irene Dujovne, Maria Kilfoil, Jon 
Machta, Narayanan Menon, Nikolai Prokofiev, 
Jenny Ross, Chris Santangelo, Shubha Tewari, Mark 
Tuominen, and Jun Yan. Several new faculty have 
recently joined the MassCAM, including Tigran 
Sedrakyan and Chen Wang from Physics, Trisha 
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York to San Francisco, where he is cared for by relatives.  
As a result, he could not attend but he was represented 
by his son, who also had a U.S. academic career and is 
now the curator of the T.D. Lee Archives at the library.

Also in his honor, it was announced that a new T.D. Lee 
Institute (TDLI) would be founded at a nearby location.  
This institute will be based on the successful models of 
the Institute for Advanced study at Princeton and the 
Niels Bohr Institute at Copenhagen and will eventually 
involve as many as five hundred senior and junior faculty 
members, postdocs, and students.  The first director of 
the TDLI will be Frank Wilczek, a Nobel laureate and 
MIT professor, who attended the inauguration with 
his wife Betsy.  Links with other institutes are being 
established and one of these may well be the Amherst 
Center for Fundamental Interactions, led by Professor 
Michael Ramsey-Musolf, described in our previous 
newsletter. 

R
esearch

COSMOLOGICAL PARITY: THE BIG BANG, 
INFLATION, AND THE UNIVERSE IN THE 
MIRROR 
The laws of Physics appear to be invariant under spatial 
translations (e.g., the decay rate of the neutron is the 
same on the Earth and in a distant galaxy), rotations, 
and boosts (e.g., the decay rate if the neutron is the 
same irrespective of how fast the neutron is moving 
with respect to Alpha Centauri). However, it was 
discovered in the '50s [see the article on TD Lee and 
Parity Violation] that there is one operation on spacetime 
coordinates that does not leave the fundamental 
processes invariant. This operation is known as parity 
and is defined as the inversion of the three spatial 
co-ordinates (x→ -x, y→ -y, z→ -z) or, equivalently, 
by looking at the Universe in a mirror. Remarkably, 
only one of the four known fundamental interactions 

The year 2016 marks the sixtieth year anniversary of the 
suggestion by two young Chinese physicists---T.D. Lee 
and C.N. Yang---that parity might be violated by the 
weak interactions, as well as Lee's 90th birthday.  Parity 
invariance, or mirror symmetry, is the statement that any 
process must occur with equal probability as that seen 
in its mirror image.  Since a right hand appears to be 
a left hand when viewed in a mirror, parity invariance 
is also the statement that nature does not distinguish 
between left and right.

In 1956 there was a mystery in that there appeared to 
be two particles (then called the tau and theta) which 
had the same mass but decayed via the weak interaction 
into states with opposite parities.  It was Lee and Yang's 
suggestion that perhaps these are the same particle 
(now called the kaon) but that parity is violated by the 
weak interaction.  The following year, C.S. Wu and 
colleagues verified this suggestion by showing that there 
existed a large violation of parity in the beta decay of 
the radionuclide 60-cobalt.  On this basis, Lee and Yang 
were awarded the 1957 Nobel Prize in physics.  

As the first Chinese Nobel laureates, Lee and Yang 
became great heroes in China, though they had left in 
the mid-1940s to pursue PhDs with Enrico Fermi at the 
University of Chicago and had remained in the U.S., 
taking positions as professors at Columbia University.  
In the six decades since that time both Lee and Yang had 
very successful academic careers---Lee at Columbia and 
Yang at SUNY/Stony Brook---and both are now retired. 
Lee is particularly revered in China because in the early 
1980s he initiated the CUSPEA program (China-U.S. 
Physics Examination and Application program), which 
attempted to undo some of the damages done to Chinese 
education by the cultural revolution, by bringing top 
Chinese students to the U.S. for graduate training in 
physics.  In the decade between 1979 and 1989, about 
a thousand such students obtained U.S. PhDs and about 
two hundred now have academic positions in Chinese 
universities.  

Since Lee was born in Shanghai, it was decided to 
celebrate his 90th birthday by constructing the T.D. 
Lee library at Shanghai Jiao Tong University, where his 
papers and other memorabilia are housed. It is also an 
art museum and features works by Chinese artists.  On 
November 28-29, 2016, the library was inaugurated by 
means of a spectacular birthday celebration attended by 
many Chinese officials and by holding an International 
Symposium on Parity Violation and Neutrino Physics, 
which featured talks by many scholars, including UMass 
Emeritus Professor Barry Holstein.  Unfortunately, Lee's 
health has deteriorated and he has moved from New 

T.D. LEE AND PARITY VIOLATION,
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The Kavli Institute for Theoretical Physics (KITP) at the 
University of California at Santa Barbara hosted a pro-
gram “Frontiers of Nuclear Physics” during the period 
August 22--November 5, 2016.  The organizers were 
Martin Savage of the University of Washington, Wick 
Haxton of the University of California at Berkeley, and 
UMass Emeritus Professor Barry Holstein.  The program 
had two primary foci.  One was solution of the quantum 
mechanical many body problem, which is clearly essen-
tial to understanding of the atomic nucleus, containing 
1<Z<92 protons and 0<N<146 neutrons.  Many differ-
ent  methods have been used to attack this problem over 
the years, including lattice gauge theory, coupled cluster 
calculations, effective field theory, density functional 
theory, Green's function, Monte Carlo, Harmonic Oscil-
lator Basis Effective Theory, similarity renormalization 
group methods, lattice effective field theory, the no core 
shell model, and the use of hyper spherical harmonics.  
Experts in each of these areas participated in the pro-
gram, and described their techniques and achievements.  
The presentations were times for active discussion where 
different groups learned about alternative methods.    
 
A second emphasis was on the search for CP violation 
via measurement of electric dipole moments.  There 
are a number of diverse efforts underway worldwide 
and here too, proponents of each were present to in-
form and to advocate for their particular technique.   
 
The goal of the program was to encourage strong interac-
tion and information exchange among the participants 
and this was achieved, with nearly a hundred different 
physicists participating in the program throughout this 
period. 

NUCLEAR 16 AT KITP

(strong, weak, gravity and electromagnetism), namely 
the weak interaction, is not invariant under parity. 
 
Since the laws of Physics do not respect parity, one can 
wonder how the state of the Universe might change if 
we were to look at it in a mirror. Parity is associated to 
a reversal in direction, so a useful observable should 
involve some object that has a direction associated with 
it. One such candidate is the plane of polarization of the 
Cosmic Microwave Background (CMB) radiation. The 
CMB is the radiation that was emitted when the Universe 
became transparent to light for the first time, about 
380,000 years after the Big Bang. The CMB carries a 
wealth of information about the history of the Universe. 
In particular, its statistical properties were determined 
during inflation, the period of extremely fast expansion 
of space that, about 10-30 seconds after the Big Bang, 
stretched our observable Universe from sub-nuclear size 
to a radius of about 1 meter and generated the small 
inhomogeneities that have later grown to form the 
structures (galaxies, clusters of galaxies and so on) that we 
inhabit. Is it possible that the process of inflation violated 
parity? And if so, would we be able to observe the effect 
of such primordial parity violation in today's Universe? 
 
While for several decades ground- and satellite-based 
measurements have focused on mapping the intensity of 
the CMB light from different directions in the sky, it was 
only from the early 2000s that various experiments have 
also aimed at detecting the polarization of that light. A 
particularly useful description of CMB polarization is 
obtained by decomposing the maps of the polarization 
planes into E modes (gradient modes - directed radially) 
and B modes (curl modes - describing swirls in the 
sky). E modes in the CMB have been observed, are 
well characterized, and show excellent agreement with 
the predictions from inflation. B modes, however, have 
proven more elusive and are searched for by several 
experiments, as they carry information about the 
gravitational waves that were generated during inflation. 
In particular, unlike the fluctuations in the intensity of 
the CMB light and the E modes, B modes, given their 
swirly nature, change sign under parity. Therefore, the 
average on all the sky of the B modes should vanish in 
a parity-even Universe, and conversely a non-vanishing 
all sky B-mode average will show that the CMB sky 
would not look the same if observed in a mirror, 
implying that parity must be violated in the CMB. 
 
Starting in the early 2010s UMass Associate Professor 
Lorenzo Sorbo has studied the possibility that inflation 
was driven by some agent, whose properties would 
change if observed in a mirror. Perhaps surprisingly, 
there are many physically well-motivated models of 
inflation that have this property. Sorbo has shown 

that in such models a larger-than-usual amount of 
gravitational waves are produced during inflation, 
and that these gravitational waves themselves have a 
preferred handedness (gravitational waves, similarly 
to light, can be circularly polarized). By relating the 
handedness and the amplitude of gravitational waves to 
the amount of B mode polarization, it is possible to assess 
the extent to which future CMB experiments will be able 
to determine whether parity violation occurred during 
inflation. A future detection of primordial B modes in 
the CMB will, therefore, signal not only the presence of 
a background of gravitational waves generated during 
inflation, but also help in understanding whether the 
dynamics of inflation was invariant under parity or if, 
just like weak interactions, the early Universe would 
have looked differently if observed in a mirror.
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BIOPHYSICS SLAM 2016
 

  
The Center for Biological Physics (CBP) held its first ever 
Five College Biophysics Research Slam on December 19, 
2016.  The slam, which featured twenty-six 5 minute 
talks and 18 posters, was attended by roughly 70 faculty, 

postdocs, and students 
from a dozen depart-
ments in the Five Col-
leges.  The Slam was 
supported by an Inves-
tigator Initiated Work-
shop grant from the 
UMass Office of Re-
search Development. 
 
The biological physics 
community is spread 
out among a dozen 
departments at UMass 
and the Five Colleges. 
Because of the nature 
of the field, there tends 

to be a large physical and intellectual distance between 
those faculty who develop cutting edge techniques and 
faculty whose important biological/biomedical research 
would benefit from these techniques. In the last year, 
biophysics network lunches, also organized by the CBP, 
have been partially successful at fostering a sense of 
community and several collaborative efforts had already 
resulted from those interactions. The Slam filled a widely-
perceived need for additional networking necessary to 
facilitate excellent research and large, competitive grants. 
 
Lunches were provided through funding from a Mutual 
Mentoring grant from the Center for Teaching Excellence 
and Faculty Development.  The Mutual Mentoring grant 
also paid for a biophysics grant-writing workshop last 
summer that so far has netted at least one funded grant.  
Keep your eyes peeled for future gatherings organized by 
the CBP at http://www.physics.umass.edu/cbp/. 

KAVLI INSTITUTE OF THEORETICAL 
PHYSICS

 
  
During the winter of 2016, the Kavli Institute of Theo-
retical Physics (KITP), at the University of California at 
Santa Barbara, held a 10-week program on “Geometry, 
elasticity, fluctuations, and order in 2D soft matter,” an 
emerging field in soft matter physics, which emanates 
from the surprisingly nontrivial interplay between 
mechanics and geometry in thin materials. Profs. Davi-
dovitch and Santangelo were among the organizers of 
this program, with Prof. Menon serving on its advisory 

committee.  Each week, about 25 leading researchers in 
soft matter physics, as well as a select group of students, 
came to Santa Barbara to discuss new findings and 
embark on new directions in this vibrant field. Primary 
topics included the spontaneous emergence of complex 
morphologies and networks, topological aspects of me-
chanics, new principles for engineering and design, and 
anomalous effects associated with thermal fluctuations 
and disorder. In addition to their key role in initiating 
and organizing this program, UMass' presence was 
highly visible, including participating PIs, postdocs, and 
students, as well as numerous alumni who currently hold 
academic positions in other institutions. The success of 
this program attests to the leadership of our department 
in this cutting-edge field of condensed matter research.

 
  
Professor Jun Yan's group recently published an ex-
perimental study of the lattice vibrations (phonons) in 
distorted octahedral transition-metal dichalcogenides, 
a class of layered materials that were predicted to host 
topographically protected electronic states.  Upon 

cooling a sample of bulk molybdenum ditelluride 
(MoTe2) through a phase transition, Yan's group used 
Raman scattering and found that the structure lost its 
inversion symmetry. With this symmetry breaking, the 
crystal can host Weyl fermions, a hypothetical particle 
initially proposed by the particle physics community. 
This work is published in Nano Letters (DOI: 10.1021/
acs.nanolett.6b02666). In separate studies, Yan's group 
has also studied monolayers of this material -- just three 
atoms thick – which are very challenging to work with. 
In collaboration with A.T. Charlie Johnson’s group at 
UPenn, Yan's group successfully characterized high qual-
ity monolayer MoTe2 with polarization resolved Raman 
measurements, obtaining clean new insights into the 
vibrational/phonon structure. This work provides a solid 
advance toward future quantum computing materials 
that use topologically protected states for more robust 
operation. This work has been published in ACS Nano 
(DOI:10.1021/acsnano.6b07260). 

Raman scattering of MoTe
2
. The two new peaks at 78K are 

due to inversion symmetry breaking, which is important for 
the Weyl fermions in the crystal.

 
JUN YAN'S RESEARCH GROUP
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traveling. In fact, after each circuit of the muon around the 
ring, the magnetic moment turns by an additional angle 
of approximately 12 degrees. We call this extra amount 
g-2, because if g were identically equal to 2, the magnetic 
moment would always point in the same direction as 
the muon’s velocity vector. The stored muons all decay 
in less than a millisecond, and detection of the decay 
products indicates the direction of magnetic moment 
prior to decay, which enables us to measure g−2 precisely.  
 
Now why should g be different from 2? Dirac’s theory, 
which predicted g = 2, described a bare particle, but 
quantum mechanics tells us that particles are never bare, 
even in vacuum. They are always “dressed” by virtual 
particles that appear from, and disappear into, the vacuum. 
These virtual particles affect the interactions of the muon 
with the magnetic field and, in particular, make g deviate 
from 2. The amount of this deviation can be predicted 
precisely, as long as we include the effects of all possible 
types of virtual particles. This is where it gets interesting. 
We can start by computing g−2, including the influence 
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MUON g-2 EXPERIMENT AT FERMILAB  
UPDATE 
In September 2015, after fourteen years of disuse 
and a 3200-mile journey from Brookhaven National 
Laboratory on Long Island, a 14-meter diameter, 650 
ton superconducting magnet used for particle physics 
returned to service at Fermilab, just west of Chicago. 
This was thanks to more than a year of extraordinary 
effort by engineers, technicians, and physicists, who 
eventually cooled and energized the magnet to its 
full magnetic field of 1.45 Tesla in its new location.  
 
The magnet is now the centerpiece of an experiment 
called Muon g-2. The magnet is used to trap muons, 
fundamental particles similar to an electron, but are 
206 times more massive and which exist only for a few 
microseconds before decaying. Why do physicists trap 
muons in a magnetic storage ring?  Because precision 
measurements of these short-lived particles are sensitive to 
the possible presence of new fundamental particles whose 
existence would revolutionize modern particle physics.  

Figure 1: Illustration of the muon g-2 experimental technique. (Figure adapted from Brookhaven) 
This sensitivity comes from examining the magnetic 
properties of the muon. Like electrons, muons have a 
magnetic moment and behave in some respects like a tiny 
bar magnet. The strength of this magnet is characterized 
by a number, g, which Nobel Laureate Paul Dirac 
predicted in 1927 should be identically equal to 2, i.e., 
g = 2, for a bare fundamental particle like a muon.  
 
To study muons, they are trapped in a ring inside the 
magnet where they circle at near the speed of light. When 
the muons first enter the ring, their internal magnetic 
moments are aligned in the same direction as the muons 
are traveling. As the muons circle around the ring, their 
magnetic moments rotate as well, continuing to point 
nearly, but not exactly, in the direction the muons are 

of all the particles that we know about.  For example, as 
reported in last year's Newsletter, Prof. Toichiro Kinoshita 
at UMass / Amherst recently completed the extraordinary 
feat, along with his colleagues, of calculating the 12,672 
Feynman diagrams necessary to predict the QED 
contribution to g−2 for the electron to 30 parts-per-
trillion precision, an astonishing 12 significant figures!  
 
The measured value of g−2 will include the influence 
of not only all the particles we know about, (even the 
famous Higgs boson makes a tiny contribution to g−2) 
but also to types of particles that may exist but have 
not yet been found! The reason for the great current 
interest in the muon g−2 value is that there is a difference 
between the prediction, based on known particles, and the 
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Figure 2: The muon g - 2 magnet as of January 2017.

value measured in an earlier experiment at Brookhaven 
National Laboratory (the previous home of the giant 
magnet). This discrepancy may indicate the existence 
of an entirely new class of fundamental particles.  
 
Because the difference between the prediction and 
the measurement at Brookhaven is inconclusive, 
the muon g−2 experiment is being redone, with 
four times better precision of 140 parts per billion, 
at Fermilab where many more muons will be 
available, yielding many more events for analysis.  
 
UMass has significant ties to both the old and new 
experiments. Associate Professor Dave Kawall worked 
as a postdoc on the original Brookhaven experiment 
and now works on the team responsible for preparing 
and measuring the magnetic field in the storage ring 
to a precision of 70 parts per billion. In 2015--2016, 
Kawall, with UMass  / Amherst post-doc David Flay 

Figure 1: Illustration of the muon g-2 experimental technique. (Figure adapted from Brookhaven)

 
The Spring 2013 Physics Department Newsletter 
featured an account of the definitive discovery of the 
Higgs boson at the Large Hadron Collider (LHC) at 
CERN, with a focus on contributions of the UMass 
ATLAS group to the immense collaborative effort  
involved.  The discovery of the Higgs was recognized 
by the 2013 Nobel Prize in Physics, awarded to theo-
rists who first postulated the Higgs as a key ingredient 
of the Standard Model of elementary particles.  Now 
four years later, experiments at the LHC are in the 
midst of an exciting new phase of data-taking while 
also actively preparing for future upgrades to both 
the collider and to the ATLAS and CMS detectors. 

CERN LARGE HADRON COLLIDER UPDATE

and graduate student Alyssa Conway worked, along 
with other magnetic field team members, to make 
the magnetic field uniform to within 50 parts per 
million, an important milestone and improvement.  
 
Now that the magnet is ready, other parts of the experiment 
are being installed, including vacuum chambers in which 
the muons will travel, electric quadrupoles to keep the 
muons confined vertically, a giant pulsed kicker magnet 
(that makes a 280 Gauss field that turns on/off in 150 
nanoseconds!) to put the muons on a stable orbit within 
the main magnet, calorimeters to detect the decay of 
muons into positrons, and many other important systems. 
An engineering run is anticipated in the late spring 2017, 
in which the hope is to store the first muons in the ring. 
Serious data taking will start in Fall 2017. The first 
results, with the fate of particle physics possibly at stake, 
are anticipated in mid-2018 and will be reported in the 
Newsletter. 

In April 2015, the LHC turned back on and returned to 
colliding proton beams after having been shut down for 
a two-year period, during which upgrades were installed 
and tested to provide an increase in collision energy from 
8 TeV to 13 TeV.  The restarted collider performed beau-
tifully, and the ATLAS and CMS experiments collected as 
much data in 2015 and 2016 as was collected in the 2011 
and 2012 data-taking runs at lower collision energies.  
The primary focus for experimenters is now on searches 
for new particles, such as those suggested by theorists to 
address important open questions, such as the nature of 
“dark matter” and the precise mechanism by which the 
Higgs boson obtains its experimentally measured mass.   

R
esearch
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The UMass ATLAS group, which consists of faculty 
members Ben Brau, Carlo Dallapiccola, and Stèphane 
Willocq, is leading efforts to analyze data and search 
for new particles such as possible exotic, long-lived 
“dark sector” particles and heavy “cousins” of the 
Higgs boson.  Thus far, no evidence of these, or any 
other type of non-Standard Model particles, has 
been found, but the LHC experimental program 
has several more upgrades and new phases planned 
for the coming years, as summarized in Figure 1.   
 
New data will continue to be collected and analyzed 
throughout 2017 and 2018, with an expectation of 
increasing the size of the overall data set by factor of 
five.  In 2026 the era of the High Luminosity LHC 

(HL-LHC) will begin, with collider upgrades provid-
ing beam luminosities five to seven times higher than 
current values.  This means that data will be collected 
at a correspondingly higher rate, requiring significant 
upgrades to the detectors, as well.  Development work 
for the upgraded detectors is already well underway, with 
the UMass group participating in the project to replace 
the entire inner tracking detector with a new tracking 
device known as the ATLAS Inner Tracker (ITk), which 
will make use of high granularity silicon microstrip and 
pixel sensors.  With this exciting future on the horizon, 
the Physics Department is currently running a search to 
hire a new, fourth faculty member, to the UMass ATLAS 
group in 2017.

Figure 1:  The timeline for the LHC, beginning in 2011 at a collision energy of 7 TeV and culminating in an ambitious High Luminosity 
LHC that will provide proton beams at 5-7 times the original design luminosity and at a proton-proton collision energy of 14 TeV.
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aromatic amino acids in the protein sequence that makes up the quasi-one-dimensional conducting pili filaments. Such 
conducting states are well known in conducting polymers (such as polyaniline), small molecule organic conductors 

(such as rubrene), and the two-dimensional material graphene. Another Physics graduate 
student, Ramesh Adhikari, joined in the effort to investigate further by using nanofabrication 
methods to create arrays of electrodes to measure the transport properties of individual 
pili. Most recently, the team made genetic substitutions to engineer the pili's electrical 
properties. In an exciting case, shown in 
a 2016 article in the journal Small, the 
key aromatic amino acids were replaced 
by the amino acid tryptophan, a double-
ring aromatic. Here the conductivity 
was seen to increase dramatically, 1000-
fold. The two former graduate students 
have now moved on to launch their 

careers as faculty in academia: Malvankar is currently a faculty 
member at Yale in the Molecular Biophysics and Biochemistry 
Department and Adhikari is a faculty member at Jacksonville 
University in the Physics Department. 

Continued/Cover/Quantum Biology

Ramesh Adhikari

Nikhil Malvankar
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Quantum systems that are right at the critical point 
between two ground states, such as a superfluid and a 
Mott insulator, exhibit a variety of exotic phenomena. 
Boris Svistunov's group recently added a new discovery 
to this area by studying a system of two-dimensional 
lattice bosons. They considered a static impurity—a 
repulsive center—and integrated the density distortion 
it creates in the environment. Will the result be always 
an integer—no matter what is the value of the coupling 
strength V, like in the Mott insulator, or a certain 
continuous function of V, like in the superfluid? 

UMass students Yuan Huang and Kun Chen, together 
with Boris Svistunov and Youjin Deng (USTC Hefei and 
adjunct professor at UMass) have found the answer. 
Generically, the integral (call it the particle charge of 
the impurity) is an integer. However, extremely non-
trivial things happen at V close to the transition point 
Vc between two adjacent integers, as illustrated in the 
accompanying figure. The integer charge separates 
into a half-integer core and diverging halo carrying the 
complementary charge of ±1/2. Remarkably, there is 
long-range quantum entanglement between the core 
and the halo. This effect can be studied experimentally 
(in great detail) with ultra-cold atoms in optical lattices 
by means of atomic microscopy. Going from static to 
mobile impurities (with large halos) allows one to create 
a system with exotic long-range interactions.

IMPURITY IN A QUANTUM-CRITICAL 
ENVIRONMENT: CHARGE  
FRACTIONALIZATION WITH LONG-RANGE 
QUANTUM ENTANGLEMENT

Figure 1: Quantum phase transition between two states—
charge-zero and charge-minus-one—of the repulsive static 
impurity in the U(1) quantum-critical environment. The hallmark 
of the transition scenario is a splitting of the number density 
distortion into a half-integer core and a large halo carrying the 
complementary charge of ±1/2. The sign of the halo changes 
across the transition and the radius of the halo, r0, diverges on 
the approach to the critical strength of the center, V = Vc, by 
the law r0    |V − Vc|−

ṽ, with ṽ ≈ 2.33(5). 

R
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Continued/Cover/Quantum Biology
 

Pili bridging the electrodes were located with AFM 

 
A pair of electrodes on a substrate with a pilus bridging 
across them. 

 
A pilus bridging of two electrodes 

 
SEM images of microscale fanouts off nanoscale electrodes

 

Optical image of the electrodes fabricated using nano-imprint 
lithography (NIL). Nanometer scale electrodes are connected 
to pads which are 25 x 25 μm.

 
Electrodes fabricated with Nano-imprint Lithography 
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Physics students to engage in a wide variety of original, cutting-edge research projects and teaching projects. Here is a list of 53 
undergraduate projects that were under way in Fall of 2016 and Spring of 2017.  
 

Student                             Faculty Advisor              Research Project 
Tanios Abi-Saad             Pocar                      LabVIEW programming for photosensor testing. 
Justin Archibald             Hatch & Ertl       Developing, repairing, and modifying apparatus to demonstrate principles of physics. 
Allyson Bergeron             Goldner                      Single-molecule-sensitive study of binding of proteins to liposomes using a scanning  
                                                                              confocal microscope. 
John Blatchford             Pocar                      Building a muon-tagging telescope. 
John Bond             Hatch                      Building models of physical concepts in E&M and thermodynamics 
Sean Bradley             Hatch & Ertl        Developing, repairing, and modifying apparatus to demonstrate principles of physics. 
Sean Bradley             Dinsmore                       Behavior of a raft of particles under compression. 
Aparajita Budithi               Hatch & Ertl                   Developing, repairing, and modifying apparatus to demonstrate principles of physics. 
Matthew Burke             Pocar                      Lead operator on vacuum cryogenic system to test UV-sensitive photosensor 
Jared Callaham             Machta                      Population-annealing simulations of binary mixtures of hard spheres in the glassy  
                                                                               regime. 
Josh Carey             Pocar                      DS-50 data analaysis and DS-20k simulations. 
Jonah Chaban             Traschen                      Studying advanced topics in black hole physics and inflationary universe cosmology.  
Chasya Church             Toggerson                      Analyzing data on interactions among different student demographics in Physics 131,  
                                                                              "Introductory Physics." 
Chasya Church             Hatch & Ertl        Developing, repairing, and modifying apparatus to demonstrate principles of physics. 
Thomas Connolly              Wang                             Numerical and analytical analysis of microwave propagation in ferrite-loaded devices in 
                                                                              the low-loss regime. 
Genya Crossman               Willocq                          Monte Carlo simulations of discrimination between Z’ boson  models with dilepton  
                                                                              final states for the High-Luminosity LHC upgrade. 
Trevor Demille             Goldner                         Studies of pH and molecular diffusion inside of attoliter volume water droplets. 
Ryan Fantasia             Kilfoil                             Analysis of measured motions of the mitotic spindle of cells with a minimal number of  
                                                                              mitotic motor proteins. 
Amber Fields             Goldner                         Teaching assistant in Phys114, "Theory of Sound with Applications to Speech and  
                                                                              Hearing Science." 
Jackson Gibney             Pocar                     Characterizing silicon photomultiplier tubes in vacuum and liquid xenon. 
Jeromy Heisterberg           Pocar                             Chroma light tracking software simulations. 
Shashank Jayakumar         Pocar                             Application of Geant4 simulations to laboratory experiments. 
Melissa Karp             Goldner                         Teaching assistant in Phys114, "Theory of Sound with Applications to Speech and 
                                                                              Hearing Science." 
Robert Keane                    Dinsmore                      Measuring the effect of organic electrolytes and interfacial charge on the formation of 
                                                                              particle-stabilized emulsions. 
Cameron Lane                   Tuominen                      Improving small scale calorimetry through research on nano-thermometry. 
James Lane                        Sorbo                            Scalar fields in cosmology: how some generalized couplings of the dark matter field to  
                                                                              gravity are constrained by data. 
Sonya Leaf                        Pocar                             DS-50 analysis of background characterization via pulse-shape discrimination. 
Charles Lewis                    Dinsmore                       Measuring the yield shear stress of electrically charged granular media. 
Michael Maxwell               Wang                            Making and characterizing PC-board based microwave circuits. 
Kirsty McGhee                  Goldner                          Single-molecule-sensitive study of binding of proteins to liposomes using a scanning 
                                                                              confocal microscope. 
Alexa Moon                      Goldner                         Teaching assistant in Phys114, "Theory of Sound with Applications to Speech and 
                                                                              Hearing Science." 
Atreyi Mukherji                  Kilfoil                            Quantifying fidelity of transcription from DNA within individual cells.    
Ian Murphy                        Pocar                            Building a muon-tagging telescope. 
Trey Nasser                        Pocar                             Controlling xenon liquefaction for the nEXO enriched xenon observatory. 
Bela Nelson                       Traschen                        Studying advanced topics in black hole physics and inflationary universe cosmology.  
David Nguyen                    Hatch & Ertl       Developing, repairing, and modifying apparatus to demonstrate principles of physics. 
Liam O’Brien                     Sorbo                             Introducing instantons in field theory and describing the decay of vacuum into a pair  
                                                                               of cosmic strings joined by a membrane. 
Liam O'Brien                     Menon                           Dynamics of thin elastic sheets at fluid interfaces. 
Kyle O’Connell                  Kawall                            Developing and testing a high-bandwidth, high-sensitivity Faraday magnetometer  
                                                                               for the muon g-2 Fermilab experiment.  

UNDERGRADUATE RESEARCH PROJECTS
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Matt Burke adjusting the high voltage on Prof. Andrea Pocar's 
detector.

Tyler Perry             Willocq                          Monte Carlo simulation studies of di-Higgs decays to 4b for the High-Luminosity LHC  
                                                                              upgrade. 
Jonathan Powers             Wang                            Setting up the dilution refrigerator, design and implement wiring of sensitive low-noise 
                                                                              measurements. 
Nathan Rose             Machta                          Implementing the population annealing algorithm for the ferromagnetic Ising  model.  
Anwesha Saha             Pocar                             Optical simulations of the liquid xenon system in the lab using chroma. 
Neil Shah             Tewari                           Simulating granular hopper flow using LAMMPS. 
James Smith             Wang                            Designing superconducting microwave cavities for time-domain measurement of cavity 
                                                                              transmission. 
Kaylee Spitaels             Pocar                            R&D and prototyping of resistive cathodes for the nEXO enriched xenon observatory. 
Benjamin Strain             Hatch & Ertl                  Developing, repairing, and modifying apparatus to demonstrate principles of physics. 
Ibrahim Tahoun             Hatch & Ertl                  Developing, repairing, and modifying apparatus to demonstrate principles of physics. 
Daniel Todd             Ross                              Studying microtubule and actin filaments as they cross velocity boundaries: a “Snell’s 
                                                                             Law” for elastic rods. 
Ian Torres                          Dinsmore                      Making and characterizing novel gels composed of lipid vesicles. 
Steve Wagner                   Kilfoil                            Experimental studies of DNA transcription slippage in yeast cells by imaging. 
Darrell Workman              Pocar                            Apprenticeship in the liquid xenon system 
Yi Zhang                          Hatch & Ertl                   Developing, repairing, and modifying apparatus to demonstrate principles of physics. 

R
esearch

Samantha Cabral making flow 
chambers for microtubule 
bundles.

Josh Carrey and Anwesha Saha adjusting the gas distribution 
system for Prof. Andrea Pocar's research.

Jordan Kornfeld and Bobby Johnston measuring tension in the 
chamber in the clean room.

Jordan Kornfeld and Bobby Johnston setting 
up a Multiwire Proportional Chamber for Prof. 
Rory Miskimen
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It is 9am on a Tuesday morning, and twelve 8th-grade girls 
unload from a bus at the back of the Southwest Residential 
Area. Waiting for them is an unlikely duo: a tall man in 
a white suit and a foot-tall white chef’s hat and a shorter 
woman in jeans and Converse All-Stars. He is the head 
chef of the bakery at UMass Amherst, an award winning 
dining experience for college students. She is a professor 
in the Physics Department. They are there to teach these 
8th graders about how physics and baking go together.  
 
For the past 3 years, Physics faculty member, Jennifer Ross 
has worked with head bakery chef, Simon Stevenson, to 
teach 8th graders about the physics inside the bakery. The 
students get a short lecture from Stevenson, whom they all simply call, “Chef,” about the dangers of the bakery. 
They are told to keep their hair up and stay out of the way of the people working to make the thousands of 
cookies, creams, breads, and buns that keep UMass carbo-loaded for that day. The Bake Shop has mixers that can 
break an arm and ovens that a person could walk into and become trapped. Luckily, we haven’t lost a student yet.  
 
After entering the Bake Shop, the students wash their hands and are led to a preparation table with scales and 
reagents. Students are first taught how to measure mass of their ingredients instead of volume because volume is 
an inaccurate measure for the ingredients they are using. It is especially problematic for fluffy ingredients, such as 
flour. Students use large, industrial mixers, after mixing, they scrape the ingredients out and knead them into dough. 
Chef explains that they are not only introducing air, but they are actually forging physical connections between 
the protein polymers of gluten within the dough. Ross jumps in to tell them about polymers and to explain that 
bread dough is a complex material with properties between fluids and solids. And thus, the duo tag-teams an active 
lecture for the students that explain the complex world of soft condensed matter that exists within the bakery. 
 

While their dough is rising, the students come back 
to the preparation table to do a different experiment 
– one less edible. In this one, they are each given a 
simple dough made of flour and water. Each dough 
has different viscoelastic properties because each is 
made with slightly different types of flour. In order 
to uncover the underlying differences in the doughs, 
the students must separate the different components 
that make up the dough. Each student soaks her 
dough in water, removing the water-soluble sugars 
and carbohydrates to reveal the protein matrix of 
gluten inside. Each type of flour has a different 
amount of gluten inside. Bread doughs are often high 
in gluten, and it takes these students a long time to 
remove all the carbohydrates wrapped up inside. 
Other doughs, such as gluten-free or cake flour 
doughs, have so little gluten that there is literally 

almost nothing left after the experiment. Still others do something entirely different: whole wheat flour has not only 
high gluten protein content, but also insoluble fiber, which remains behind and can be extracted as insoluble pellets.  
 
At the end, the students compared the different doughs and learned how the gluten strands form an 
elastic network to give the dough the stretchiness and bouncy feeling they prefer in bread, but not in 
cake. The students then went back to their bread doughs to roll and bake their loaves – making 2 each. 
 

EUREKA

outreach
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In addition to the baking workshop, Ross runs a second workshop about visco-elastic materials for the EUREKA 
students. In this two-day workshop, students learn about viscous fluids and visco-elastic materials through measuring 
diffusion in different fluids (water, glycerol), and making silly putty. On day two, they perform an egg drop into 
“oobleck” a mixture of corn-starch and water that acts like a solid over short time scales and like a liquid in long 
time scales (like silly putty). Using the height and the mass of the dropped 
egg (measured with a laser distance meter), the students can estimate 
the kinetic energy and velocity of the egg just before it hits the oobleck. 
The stopping time is estimated from movies recorded with iPhones, 
and used to find the force the egg experienced when stopping (m*Δv/
Δt). Because the oobleck is visco-elastic, the stopping time of the egg 
is actually much longer, decreasing the force experienced by the egg. 
In this experiment, the egg is acting as a force sensor. Excitingly, when 
dropping the eggs into 10 cm of oobleck, eggs survived drops from as 
high as 25 feet – being dropped from the second floor balcony of the new 
LSL (Life Science Laboratories) building. Another bonus: the experiment 
makes a huge mess! Chef Stevenson is a part of the egg drop, as well, 
because he provides the vat of oobleck and the eggs – several dozen. 
 
During their collaborative educational foray, Ross and Stevenson have uncovered the similarities between baking and 
experimental physics: the need to weigh reagents, the importance of reproducibility of process, the inherent danger 
of working with complex machinery. In the future, Ross and Stevenson want to offer a general education class on 
the physics and chemistry of baking.  

The Amherst Center for Fundamental Interactions 
(ACFI) encourages research involving fundamental 
interactions, funded jointly by UMass and by the US 
Department of Energy.  It is located on the fourth floor 
of the Lederle Graduate Research tower and is headed 
by UMass Professor Michael Ramsey-Musolf. There are 
various ways in which these encouragements takes place, 
typically via an active seminar program, by supporting 
visitors, and by hosting various three day workshops 
on relevant subjects. For more details on the center see 
last year’s Newsletter.

Last November a new form of activity was attempted--a 
school, which brought nearly two dozen international 
experimental students, postdocs, faculty and senior 
researchers to campus in order to learn about the subject 
of electric dipole moments (EDMs).  The existence of an 
electric dipole moment of an elementary particle would 
signify an asymmetry in the charge distribution in the 
particle structure and it is forbidden if Nature displays 
invariance under parity and time reversal symmetries.  
Parity (P) or mirror symmetry is the requirement that 
any process must occur with equal probability as that 
seen in its mirror reflection. Time reversal (T) states that 
any reaction must occur with equal probability as that 
seen in a film of the reaction, which is run backward.  By 
fundamental arguments in quantum field theory, the CPT 

ACFI SCHOOL ON EDMs
(Conjugation Parity Time) theorem also then requires 
that Nature must be invariant under CP, which is the 
product of parity and charge conjugation (C) symmetry, 
and which interchanges particles and antiparticles. CP 
symmetry has particular importance in that, according 
to arguments by the Russian theorist Andrei Sakharov, 
it must be violated in order to explain why very little 
antimatter exists in the universe compared to the amount 
of ordinary matter which is seen.  Thus one would expect 
the existence of particle EDMs. Programs to measure 
such quantities are underway around the world as well 
as corresponding theoretical programs.

The purpose of the ACFI school was to encourage work 
in this field by presentation of set of pedagogical lectures 
describing the theoretical interpretation of EDMs and 
their significance to EDM experimentalists in particle 
and nuclear physics.  The primary lecturers were ACFI 
director Michael Ramsey-Musolf and Los Alamos staff 
member (and UMass PhD) Vincenzo Cirigliano, together 
with outside lectures by Jon Engel (UNC), Emmanuele 
Mereghetti (Los Alamos).  The school took place at 
ACFI November 2-5, 2016, and was very successful, as 
measured both from the large number of participants 
and by their opinions about the program.  Based on 
this success, future such schools are being actively 
considered. 

O
utreach
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The UMass STEM Education Institute, directed by Emeritus Professor of Physics Morton Sternheim, held a series 
of five Saturday programs for science, math and technology teachers this Spring semester.  Participants in the series 
receive Professional Development Points (PDPs) and have the option of registering for graduate course credit (after 
completing some additional assignments).

February 4 - Environmental Implications of Nanotechnology: Boris Lau, Environmental Engineering. Nanotechnology 
can be a double-edged sword: the same unique properties that enable the beneficial use of engineered nanoparticles 
(NPs) in water treatment and other novel applications also make their unintentional interactions difficult to anticipate. 
NPs are not only found in our latest gadgets, but are ubiquitous in the environment. Natural NPs influence important 
environment processes such as soil genesis and biogeochemical cycling of elements. The behavior of natural and 
engineered NPs, many of which serve as an avenue for rapid and long-range transport of contaminants in the 
environment, is an important topic for the safety of drinking water.

February 11 - Patterns in Nature: Benjamin Davidovitch, Physics; Jennifer Welborn, Amherst Regional Middle 
School; Wayne Kermenski, Hawlemont Regional School. Patterns allow scientists the opportunity to view and study 
principles of the universe.  If one knows the basic principles of the universe, one can explain why a pattern occurs.  
In this Saturday workshop, participants observe patterns in nature and conduct experiments in order to explain 
these patterns.

March 4 - Discovering the secrets of biology as told by a Fruit Fly: Sonia Hall, UMass Medical School. Fruit flies 
have been revealing the mechanisms that regulate the development and health of organisms for over 100 years! We 
explore tools from the model organism community that can be utilized to teach foundational biological concepts such 
as transcription, translation, and protein synthesis. These tools are then used by participants to develop a project 
based educational module to teach course content related to cell division and cell biology as it relates to growth and 
development.

March 25. Superhero Robotics: Frank Sup, Mechanical and Industrial Engineering.  The session focuses on exoskeleton 
technologies and is designed to give students a safe, hands-on learning experience that resonates with their STEM 
classwork. The program offers teachers motivating scientific materials using a simple robotic elbow exoskeleton to 
use in their own classrooms. 

April 8. Building Green with Wood: Peggi Clouston, Environmental Conservation. Climate change can be tackled in 
two ways: by reducing carbon emissions and by removing carbon from the atmosphere. Wood is unique in that it is 
the only building material that can do both. In this seminar, we look into recent innovations in wood technology, new 
uses of wood in large scale and high-rise construction, and learn the wide range of benefits of building with wood 
including environmental benefits. Participants experience first-hand how wood performs as a structural material with 
class demonstrations, lab activities, and 'make-it and break-it' sessions. An additional bonus is that the class takes 
place in the brand new UMass Design Building, a state-of-the-art timber frame structure. 

 

SCIENCE & ENGINEERING SATURDAY SEMINARS

Continued/Outreach/ACFI

 
Participants in 
the ACFI School 
on the Physics 
of Electric Dipole  
Moments.
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“The CNS Women's Caucus is an autonomous faculty organization that works in coordination with 
the CNS Dean's Office, the Office of Equal Opportunity and Diversity, and other existing groups to 

develop strategies that enable the advancement of women 
and minorities in science and mathematics.” Such is part 
of the mission statement of this initiative.  WISI offers 
special programs and events, and connects women scientists 
through campus organizations and community outreach, and 
provides helpful off-campus resources for women scientists.   
 
The CNS Women in Science Initiative (WISI) originated from 
a Women in Science course offered by Martha Baker, CNS 
Associate Dean of Undergraduate Education.  The research 
from the classroom served as the platform for the exhibit, 
“Women in Science:  The Stories Are All Around Us.”  
 
The forum for the exhibition is located in the Atrium 
of the Integrated Sciences Building.  The exhibit cases 
contain a modest 12 featured women from the pool of 
100+ leading to the creation of a website that provides 
supplemental information. Criteria of selection applied 
to all stages of the women’s academic careers from 

the past 400 years.  A formal exhibit with a reception to follow opened in September with a talk 
Prof. Laura Lovett from the Department of History.  The exhibit continues until August 2017.  
 
http://www.cns.umass.edu/faculty/women-in-science/wisi-programs 

WOMEN IN SCIENCE INITIATIVE

On June 9, 2016, Shubha Tewari, Tony Dinsmore, and 
Narayanan Menon co-organized a very successful one-
day visit at UMass by the Amherst Regional Middle 
School's entire 8th grade. There were approximately 240 
students and teachers on campus. Prof. Robert Hallock 
started the day in Hasbrouck 20 with an exciting set 
of demonstrations on states of matter, mesmerizing 
the packed room by liquefying oxygen among other 
demonstrations. The students then split into fifteen 
groups that each enjoyed three visits to research labs 
in eight different departments in the Physical Sciences 
and the Digital Media Lab at the DuBois Library. 
The students had a great time, and sent us thank you 
messages such as, "Thank you for helping me learn 
more about the world of science and how it's being 
explored!"  We hope this is the first in what will become 
an annual event. 

AMHERST REGIONAL MIDDLE SCHOOL 
GETS A PhD (PHYSICAL SCIENCES DAY)

The UMass Science Outreach Club has been in 
especially high demand recently by local grade schools 
as their reputation has spread. The club’s mission is to 
demonstrate and teach science in local area schools.  It 
is sponsored by the Physics Department and supervised 
by physics faculty and staff. In recent semesters, club 
members have performed multiple times at Wildwood, 
Crocker Farm, Northfield, Pelham, and Fort River 
Elementary Schools. In November 2016, they also hosted 
a science class for 120 high school students from South 
Middle School in Westfield MA. 

Members of the club design experiments and transport 
them to classrooms around the Pioneer Valley. They 
sandwich students between two beds of nails, freeze 
balloons in liquid nitrogen, and magically repair 
broken glass beakers, covering a wide range of 
science topics with a heavy dose of drama and fun.  
 
To arrange for the club to perform at your institution, 
visit umassamherst.collegiatelink.net/organization/
thescienceoutreachclub.

UMASS SCIENCE OUTREACH 
CLUB___ __
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GRADUATE STUDENTS PROFESSIONAL DEVELOPMENT 
The Physics Department is always looking for new educational opportunities for our graduate students. Last year, 
faculty participating in the Department’s regular, biweekly “Teaching Lunches” decided that professional development 
training for graduate students should be a priority. We began by sending a survey to both students and faculty asking 
what they thought would be important elements for such training. There was a good deal of commonality in the 
responses, and this led to the institution this year of a new, monthly professional development seminar series. The 
topics for this first trial year are as follows................................................................................................................ 
 

 
As evident from this list, many Physics faculty have become involved in this effort, giving the students a broad diversity 
of opinions and advice about how to conduct and communicate their research, both effectively and ethically. We are 
using this year as kick-off, but ultimately plan to format this as a more concentrated series of summer workshops, 
based on this year’s experience of what did, or did not, work. Because these are skills that all PhD level scientists should 
have, our goal is to ultimately make the professional development series a requirement for the graduate degree..........

 
NEW SEMIMNAR SERIES: PHYSICS IN INDUSTRY 
We are excited to announce that, under the sponsorship of MassCAM, the Physics Department has started a new 
seminar series of physicists working in various fields outside academia, in both industry and national laboratories. 
We intend these visits as an opportunity for our students to broaden their knowledge of their career options, 
and also as a chance to talk to our visitors about careers paths.  
 
As of March this year, we had three visitors.  Our first was a 
UMass alumna Jen Misuraca, who earned her BS in Physics here in 
2005, then her PhD at Florida State University. Jen now works for 
JEOL USA, Inc., a leading global supplier of electron microscopes, 
ion beam instruments, and mass  and NMR spectrometers. 
Jen gave a public presentation about electron microscopy and 
about her career in physics.  Dr. Robert Lychev, a 2006 UMass 
Physics/CS graduate, talked to students about his experience as 
a member of the Technical Staff at MIT's Lincoln Labs located 
in Lexington MA.  Nathalie Fadel, a 2012 UMass Physics BS graduate, talked about her experience working in 
medical labs and managing a Progeria clinical trial at Boston Children's Hospital. All three visitors gave fascinating 
presentations and met with many students.  We are grateful to Jen, Robert, and Nathalie for giving their time. 
 
These visits were a great opportunity for us to learn about career options in physics. If you are an alum and would 
like to participate, we would like to hear from you. Contact Tony Dinsmore or Jenny Ross, MassCAM co-directors.

Session                    Topic                                                                                                             Presenters

October               Time Management, Perseverance                                  Ross, Kawall, Tuominen

November           Careers for Physicists and Individual Development Plans         Heath, Ross, Tuominen

December   Ethics and Diversity                                                           Menon, Tewari

January               Finding and reading papers, Tools of Trade                     Pocar, Yan, Santangelo

February &          Manuscript writing, proposal writing Focus on WRITING        Santangelo, Toggerson, Dinsmore,  
March                                                                                                              Dallapiccola, Menon, Pocar 
 
April                    Giving Presentations, Communicating Science                     Dallapiccola, Hallock, Ramsey-Musolf,   
                                                                                                                        Pocar, Davidovitch 
 
May                Data Management, Project Management                     Dinsmore, Pocar, Ramsey-Musolf

teaching
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Teaching
graduate students, old and new

GRADUATED IN 1996

ENTERED IN 2016

Back from the left: Sumon Sahu, Suman Bharti, Jackson Burzynski, Dario Rosenstock, Andrew Schick,  
Devin Cesmecioglu, Yue Qui, Vahini Reddy Nareddy, Devadyouti Das 

Front: Mengqi Xu, Yingying Wang, Nuoya Zhou, Sachin Shain Poruvelil, Yuntao (Rin) She, Yueh-Chun Wu                                                                  
 

1996 MS and PhD graduates not pictured: Neal Kalechofsky, Mattias Maute, 
Theresa Moreau, Jodi Wittlin 

           Lori Allen                 Johannes Bauer            Yeuh-Chen Wu             Joseph Gallant

   Christopher Hayes            Rasheed Joshi               Jörg Langeheine                    Xi Li

        David Olivieri                  John Rahn                   Peter Sheldon                Xiaoqun Zou
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the past, as you will learn so much about something that 
seems so difficult.” Kaylee Spitaels, a senior in Physics 
and a member of the Commonwealth Honors College, 
said, “Physics 531 was my favorite class in the physics 
department. It's a class that is both hands on and creative, 
and forces you to think and explore the material in a way 
that allows 
you to take 
away much 
more than 
a  l ec ture -
only class. 
We learned 
something 
in  l ec ture 
a n d  t h e n 
immediately 
p u t  t h a t 
knowledge to use in the lab, solidifying our understanding. 
We covered material from the most basic circuits to 
complex and programmed circuits designed to solve 
specific problems.” Artur Wysoczanski, a former 
undergraduate student in Chemistry, Math, and Music, 
who is now an MD/PhD Candidate at the Columbia 
University College of Physicians and Surgeons, comments, 
“Electronics for Scientists is a must-have for any aspiring 
student in STEM! In twelve weeks of lectures and hands-
on circuit-building exercises, we went from - quite literally 
- learning how to use a voltmeter to analyzing, designing 
and implementing practical electronic instrumentation. It 
made circuit design interesting and intuitive, and made me 
far better-equipped to build and operate them in research 
and beyond. It was easily one of the most enjoyable and 
most useful courses I took in my time at UMass, and I 
will continue to apply what I learned from it throughout 
my career.”

Te
ac

hi
ng  

The popular Physics 531 “Electronics for Scientists” 
laboratory course has undergone substantial updates 
recently. It has evolved into a one-semester introduction 
to both analog and digital electronics. Part of the success 
of this course can be attributed to a comprehensive 
design emphasis: not only do students learn the theory 
and laboratory practice of basic electronic circuits, they 
also learn to strengthen their creative skills by working 
on design challenges that become progressively more 
complex through the semester. The current instructor of 
the course, Mark Tuominen, says, “The best feedback 
for design learning is how well an idea works in physical 
reality, and this design-build-test-iterate experience 
builds strength in this type of creative skill.” The new 
laboratory fee fund at UMass has enabled the purchase of 
modern instrumentation to support this hands-on style of 
learning, including new function generators, oscilloscopes, 
and power supplies, as well as various new sensors, 
integrated circuits, and other electronic components.  
 
To understand the impact of the course, it is perhaps best 
to hear directly from recent students. Bobby Johnston, a 
Physics senior, Chemical Engineering major and member 
of the Commonwealth Honors College, reflects, “531 was 
such a different class compared to what I had experienced 
in traditional environments, and I felt I learned a whole 
new set of skills in that class alone. On the surface, I 
learned the basics of electronics, which had always been 
this big mystery to me, but I now feel like I understand 
so much better the fundamentals of our electric circuits, 
which are everywhere. On another level, I really developed 
an ability for debugging issues and troubleshooting 
systems, which is an amazingly powerful skill to have. I 
would recommend the class to anyone, especially students 
who have never worked with any kind of electronics in 

 
PHYSICS 531

 
A current look at the Physical Science Building (PSB) building, currently under construction. The West Experiment Station's new 
exterior can be seen on to the left, with the Lederle Graduate Research Tower in the background, and a glimpse of the Lederle 
Graduate Research Center (low-rise) on the right.
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undergraduate awards 
CHANG RESEARCH AWARD
Professor Edward Shih-Tou Chang, who retired in 
2008, had a special interest in undergraduate teaching 
and advising and was the Physics Department Head 
Advisor and Undergraduate Program Director before 
becoming the Associate Dean for Advising for the 
College of Natural Sciences. After his retirement, Ed 
established the Edward S. Chang Endowed Fund for 
Undergraduate Research to support small grants to 
undergraduate physics majors pursuing research projects. 

This year, two Chang Fund awards go to Allyson 
Bergeron and Nathan Rose. Allyson and Nathan are 
both physics majors and are considering PhD programs 
after graduating from UMass. Each will receive $2,000 
toward their stipend for the summer of 2017.

Allyson Bergeron’s project is called “Measuring the 
residence times of the protein BtPI-PLC on liposome 
surfaces using a scanning confocal microscope.” She 
will work in the lab with Professor Lori Goldner in 

faculty awards

 
Professor Chris Santangelo received a 2017 Early Career 
Award for Soft Matter Research, given by the American 
Physical Society’s topical Group on Soft Matter (GSOFT). 
Chris shared the award with Pedro Reis of MIT. The 
award cites Chris’ “seminal theoretical contributions 
exploiting geometry and topology to understand the 
elasticity of soft materials.” Chris leads a research 
group that applies theoretical tools from geometry to 
extract the universal features of soft materials such as 
thin sheets, membranes, fluid interfaces, polymers, and 
liquid crystals. Among other things, Chris’ group has 
found new ways to tune the elastic properties of thin 
sheets by folding them, providing a theoretical basis for 
using origami to make new kinds of useful materials. 

EARLY CAREER AWARD

 
2016 AMERICAN PHYSICAL SOCIETY  
FELLOWS
Professor Stéphane Willocq was named a Fellow of the 
American Physical Society in October 2016. This honor 
is conferred on fewer than one half of one percent of 
the APS membership each year. His citation reads: 
For  contributions to the physics of heavy flavor in electron-
positron collisions; searches for new vector bosons in 
proton-proton collisions at the highest energies at the 
Large Hadron Collider; and for exceptional leadership 
of the exotic physics and technical groups during 
the first data-collection with the ATLAS experiment. 

The University bestowed its Rising 
Researcher award on senior physics 
major Aaron Dunbrack in spring 
2016. Aaron is well known to 
department faculty for having made 
his way through most of our advanced 
course offerings.  He will graduate 
from UMass with majors in physics, 
mathematics, astronomy and philosophy, and a Master’s 
Degree in mathematics, as well!  Aaron has previously 
been recognized by a Goldwater Scholarship as a 
sophomore, and the Chang Research Award last year. 

In the Physics Department, Aaron has been carrying out 
research with particle theorist Michael Ramsey-Musolf.  
They are investigating the possibility that the Universe 
underwent a first order symmetry-breaking transition 
roughly 10 picoseconds after the Big Bang, creating 
conditions needed for generation of the cosmic matter-
antimatter asymmetry. This scenario would require the 
existence of new spin-zero cousins of the Higgs boson 
that could be observed in proton-proton collisions at 
the LHC. Aaron is carrying out theoretical simulations 
of the possible LHC signatures of these hypothetical 
elementary particles. After graduating from UMass, 
Aaron plans to go on to graduate school in physics, either 
carrying on with research in particle physics beyond the 
standard model, or possibly on more foundational issues 
in quantum field theory.

 
RISING RESEARCHER AWARD

 
GOLDWATER SCHOLARSHIP AND 
2017 RISING RESEARCHER AWARD  

a collaboration with Anne Gershenson of the UMass 
Biochemistry and Molecular Biology Dept.  Allyson 
will use optical microscopy to observe a type of protein 
molecule called phospholipase, as they bind to liposomes, 
which serve as model cell membranes. Allyson’s study 
aims to show how this class of phospholipase proteins 
cleaves other proteins from a mammalian cell’s membrane 
and thereby inhibits the cell’s immune response.

Nathan Rose will use a computer algorithm called 
population annealing to investigate disordered systems 
such as a spin-glass or a glassy fluid. Working with 
Professor Jon Machta, Nathan will assess the effectiveness 
of the population annealing algorithm by comparison 
his results to those obtained by other methods. Nathan’s 
study aims to determine whether this algorithm will help 
overcome our currently limited ability to simulate large 
disordered systems (currently limited by computational 
power). The results could, for example, lead to a better 
understanding of the glass transition. 

Physics major Robert Johnston, see back cover.
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AWARD RECIPIENTS, PHYSICS DEPARTMENT, MAY 2016 

student awards

 
Hasbrouck Scholarship Award
(junior, academic excellence)
    Ryan Boyden     
    Saba Karimeddiny 
    Jordan Kornfeld

LeRoy F. Cook Jr. Memorial Scholarship
(involvement in outreach or teaching) 
    Jared Callaham

Morton & Helen Sternheim Award 
(educational outreach and/or teacher preparation)     
   Anwesha Saha 

UNDERGRADUATE AWARDS MAY 2016 

Back from left: Olivia Comeau, Anwesha Saha, Nina Zehfroosh, Anya Fadeeva, Daniel Todd,  
Aron Dunbrack, Zachary Meadows, Michael Roberts 

Front: Amir Azadi, Jared Callaham, Robert Johnston, Saba Karimeddiny, Ryan Boyden

GRADUATE AWARDS MAY 2016

Kandula Sastry Book Award
(academic excellence and versatility)
    Robert Johnston   
    

Richard Kofler’s Class of ‘76-’77 
Scholarship 
(strong intention of career in Physics)

   Olivia Comeau 
 
Edward S. Chang 
(outstanding reasearch) 
   Aaron Dunbrack 
   Daniel Todd

Quinton Teaching Assistant Award
(outstanding teaching assistant)
    Anya Fadeeva 
    Zachary Meadows 
    Michael Roberts

Dandamudi Rao Scholarship
(research in biological physics or closely  
related area, in memory of Kandula Sastry) 
    Nina Zehfroosh

people

 
Kandula Sastry Thesis Award
(presentation of outstanding thesis)
    Dr. Amir Azadi 
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Hasbrouck Scholarship Award
(junior, academic excellence)
    Ryan Boyden     
    Saba Karimeddiny 
    Jordan Kornfeld

LeRoy F. Cook Jr. Memorial Scholarship
(involvement in outreach or teaching) 
    Jared Callaham

Morton & Helen Sternheim Award 
(educational outreach and/or teacher preparation)     
   Anwesha Saha 

UNDERGRADUATE AWARDS MAY 2016 

GRADUATE AWARDS MAY 2016

Kandula Sastry Book Award
(academic excellence and versatility)
    Robert Johnston   
    

Richard Kofler’s Class of ‘76-’77 
Scholarship 
(strong intention of career in Physics)

   Olivia Comeau 
 
Edward S. Chang 
(outstanding reasearch) 
   Aaron Dunbrack 
   Daniel Todd

Dandamudi Rao Scholarship
(research in biological physics or closely  
related area, in memory of Kandula Sastry) 
    Nina Zehfroosh

 
Irene Dujovne joined the Department as a Lecturer in 
the Fall semester of 2015.  Irene is currently teaching 
the Introductory Mechanics Lab (Physics 181) and 
Intermediate Lab (Physics 440) courses, and she serves 
on our Diversity and Newsletter Committees. She is 
also active in undergraduate training and industry 
outreach and works with our Research Experience 
for Undergraduates (REU) Program together with the 
new MassCAM Center (described elsewhere in this 
Newsletter). Irene earned her undergraduate degree at 
the University of Buenos Aires, Argentina, then went to 
Columbia University for her PhD in Applied Physics. Her 
thesis, “Resonant inelastic light scattering studies in the 
fractional quantum Hall regime and of phase transitions 
in relaxor ferroelectrics,” was awarded the Robert Simon 
Memorial Prize for outstanding thesis in 2005. Irene 
then joined the Kavli Institute of Nanoscience at the 
TU Delft in the Netherlands as a postdoctoral fellow. 
Before joining our department as Lecturer, Irene worked 
with the Chemistry Dept. as a Senior Research Fellow, 
working on organic materials for solar cells, as a senior 
Research fellow in Physics Dept., and then as a visiting 
scientist at the Hebrew University of Jerusalem.

NEW FACULTY

Patrick Draper 
The Physics Department is happy to welcome Patrick 
Draper who joined the faculty as an Assistant Professor 
in Fall 2016.  As an undergraduate, Patrick majored 
in physics at the University of Illinois Urbana-
Champaign, a large public research university with 

many similarities to UMass.  
From UIUC, he went on to 
graduate school in physics at the 
University of Chicago, followed 
by postdoctoral appointments at 
the University of California Santa 
Cruz and UC Santa Barbara.  
 
P a t r i c k ’s  r e s e a r c h  i s  i n 
theoretical particle physics, 
broadly defined. In general, 
Patrick is interested in the laws 

of physics at high energies, and tries to understand 
what results from collider and cosmological 
experiments tell us about the structure of these laws. 
One focus of his work is the physics of the electroweak 
scale, the highest energy scale currently accessible in 
collider experiments on Earth. There are compelling 
theoretical reasons to expect that the Standard 
Model, which has provided a successful description 
of the known elementary particles for the last forty 
years, is incomplete and that physics beyond the 
Standard Model should emerge just beyond the 
electroweak scale. Patrick studies the properties of 
models of new physics and their experimental signatures. 
Another focus of his work is on certain properties and 
puzzles in quantum chromodynamics, which have 
applications to the theoretical understanding of strongly 
interacting quantum field theories, other types of new 
particles beyond the standard model, and cosmological 
questions related to dark matter and inflation. 
 
Patrick reports that he is very happy to be at UMass 
and has had an enjoyable and productive first semester 
as part of the broad ACFI theory group with a wide 
range of interests and expertise. Discussing research 
ideas with colleagues, postdocs and students, as 
well as teaching an advanced graduate course in 
quantum field theory, has been especially rewarding. 
In the Spring 2017 semester, he is looking forward to 
meeting more of the undergraduate physics majors 
through his 400-level course in statistical mechanics. 
 
For more on Patrick Draper, see the blog at: http://blogs.
umass.edu/spotlight/recent-spotlight/november-2016-
spotlight/

 
After majoring in physics at 
William & Mary, Scott knew he 
was inspired by the fundamental 
questions of particle physics. 
He relates that he knew these 
questions would motivate his 
career, but took some time 
off before starting his PhD. 
He worked in an MIT lab for 
a year improving gas-based 
particle detection technologies, 
then moved to CERN during the push to assemble the 
ATLAS detector's outer layer.  In the process, he learned 
more about himself: teamwork suits his personality well, 
as does the creative hands-on work of developing and 
improving detector technologies ('tinkering'). Upon 
arriving at MIT for grad school, Scott found that the 
direct detection of dark matter fit the bill for him in 
all ways: an experimental question of fundamental 
importance, a social structure of small-to-medium-scale 
collaborations, and a reliance on sometimes-radical 
technologies still capable of dramatic improvement. 
 
Scott’s PhD research was under Enectalí Figueroa on 
the Cryogenic Dark Matter Search (CDMS) experiment, 
looking for dark matter scatters off Si and Ge atoms 
held at mK temperatures. Scott’s postdoc years were 

Scott Hertel

Irene Dujovnepeople
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Chen Wang 
Chen Wang joined the 
Department as an Assistant 
Professor in September 
2016. Chen is building a 
low-temperature microwave 
electronics lab that will 
explore new types of quantum 
circuits at the intersection of 
condensed matter, quantum 
o p t i c s ,  a n d  q u a n t u m 
information science. His goal 
is to make fully-engineerable 
solid-state devices (such as electrical circuits) that behave 
quantum-mechanically (like atoms) and allow full 
control of the quantum states. Chen’s latest experiment 
of a “Schrodinger-cat-like state” of microwave 
photons in two boxes was featured as a runner-up 
to “Physics World 2016 Breakthrough of the Year.”  

 
Tigran Sedrakyan, who joined the UMass physics faculty 
as an Assistant Professor in Fall, 2016, works on cutting 
edge problems in the area of condensed matter theory. 
His research focuses on understanding topological states 
of matter and their laboratory realizations, in collections 

of cold atoms and in strongly 
coupled sys tems.  Such 
topologically ordered states 
appear due to competing 
interactions and give rise 
to collective phenomena 
that persist under a variety 
of possible disturbances. 
Topologically ordered states 
can support excitations 
with fractionalized charge 
and sp in ,  and lead to 

unconventional types of quantum phase transitions, 
which cannot be described in the standard way in terms 
of broken symmetries. The 2016 Nobel Prize in Physics 
was awarded to David Thouless, Duncan Haldane and 
Michael Kosterlitz for their groundbreaking work in 
this area. Tigran has also contributed to the fields of 
high-temperature superconductivity, mesoscopic and 
nanotechnology, and quantum dynamical systems. 
These are all examples of systems exhibiting emergent 

Tigran Sedrakyan

"quasiparticle excitations", a key feature that makes 
quantum condensed matter systems fascinating. 
 
Tigran received his PhD from the Yerevan Physics 
Institute in Armenia in 2002 and has completed 
postdoctoral appointments at the International 
Center for Theoretical Physics in Trieste, Italy, at the 
University of Utah, and at the University of Wisconsin.  
Immediately before coming to UMass, Tigran worked 
as a research fellow at the Fine Theoretical Physics 
Institute, University of Minnesota, and jointly at 
the Physics Frontier Center at the Joined Quantum 
Institute, University of Maryland at College Park. 
 
Tigran relates, “I made a decision to go to the graduate 
school rather early, and my goal was to get accepted 
to YerPhI, an institute with the reputation of being 
one of the best research centers.  My undergraduate 
diploma work at YSU was based on an actual research 
that resulted in a publication coauthored by myself, a 
friend of mine who was a PhD student, and my advisor.  
At that point I had a research experience and knew 
for sure what I wanted in my future career. My advice 
for a student considering graduate studies would be to 
know his/her preferences, strengths and qualifications in 
advance by participating in various research projects and 
interacting with as many researchers as possible. This 
will be a good basis to choose the ‘right’ field, which 
is one of the most important decisions one makes.” 
 
For more on Tigran Sedrakyan see the blog at: http://
blogs.umass.edu/spotlight/recent-spotlight/december-
2016-spotlight/

with Dan McKinsey, first at Yale and most recently 
Berkeley, working on two distinct projects that he 
intends to continue here at UMass, as a an Assistant 
Professor. Scott’s new UMass research group will play an 
essential role in the LZ experiment, under construction 
in South Dakota, which will read out signals from a 
multi-ton mass of extremely pure liquid xenon. (Note:  
The LUX-Zepin (LZ) experiment is a next-generation 
dark matter detection experiment located at the Sanford 
Underground Research Facility and managed by DOE’s 
Lawrence Berkeley National Lab.) In parallel, the group 
will be performing fundamental R&D towards a new 
technology employing the superfluid properties of liquid 
helium to achieve sensitivity not possible using more 
traditional materials. Both the xenon- and helium-based 
efforts will find natural homes at UMass; Scott says that 
he is excited by the many opportunities for cooperation. 
 
He also relates that he is excited to be moving to Amherst 
and Western Massachusetts in general, and already 
feels quite at home here; the scenery reminds him of his 
hometown in Southwest Virginia, and the culture of the 
place is great for raising a family. When not working, 
Scott gets outdoors when he can, but is mostly just kept 
busy watching his toddler grow up.
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Originally from Shanghai, China, he 
received his BS degree from Peking 
University in 2006 and then came to 
the United States for graduate school. 
As a condensed matter experimentalist, 
Chen received his PhD from Cornell 
University in 2012 for his work in 
manipulating the orientation and 
dynamics of nanoscale magnets using 
spin currents. He then moved on to 
the field of quantum computing as a 
postdoctoral associate at Yale University, 
where he constructed artificial atoms 
from superconducting circuits and 
realized an exotic mesoscopic quantum 
state analogous to a Schrödinger's cat 
in two boxes. Of his work in various 
experiments, Chen says, “Over the 
years I have experienced quite a few 
different research fields and styles, 
which may be helpful in mentoring 
students with different interests and 
strengths.” Chen is very interested in 
incorporating UMass undergraduates 
in his lab because they can design 
devices via analytical and numerical 
methods, build DC and RF circuit 
components, and set up vacuum/
cryogenic systems and measurement 
instruments. He has already taken on 
some graduate students, as they work 
to install the new cryogenic instruments 
being delivered weekly this year.    
 
Chen relates, “The path of going to 
graduate school and possibly pursing 
a research career were already pretty 
clear by high school.  I really enjoyed 
success in physics competitions and 
the “aha” moments when I was able 
to independently “rediscover” physics 
principles.  My advice for a student 
aiming for graduate school is to work on 
solid fundamentals – physics concepts 
and problem solving skills.  It is also 
important to talk to various researchers 
to gain an overall idea of open challenges 
and active research directions.”  
 
For more on Chen Wang, see the blog at:   
http://blogs.umass.edu/spotlight/recent-
spotlight/january-2017-spotlight/

 
Kristine Reopell joined the Physics Department in November 
2000 and served as Schedule Representative until her retirement 
in 2017. She had originally started at UMass in June, 1969, as the 
secretary of the head of the department of Electrical Engineering. 
She remained in that position until August, 1982, when her second 
child, Trisha, was born. At that time she elected to stay home for 
the next 7 years, raising Trisha and Trisha’s older brother, Brett. 
 
In November 1989, Kris built and opened a Subway Sandwich shop 
in Ware MA which she ran for the next 9 years. She recounts that this 

was not an easy job; the first 6 months 
required her to be there roughly 100 
hours/week! Kris sold the store in 
December 1998, and in the spring 
of 1999, returned to UMass.  She 
worked in the Housing office until 
November, 2000, when Mary Ann 
Ryan and Ann Cairl recommended 
that she join the Physics Department. 
 
Kris found both the people and the 

working conditions in Physics to be pleasant enough, and decided that 
the Department was a place she wanted to stay. She has continued to 
work in the Department through the tenure of a number of Department 
Heads: John Donoghue, Jon Machta, Don Candela and Rory Miskimen. 
 
Kris' primary role in the Department has been as Scheduling 
Representative for undergraduate physics classes. This has often 
meant acting as a buffer between students and the Registrar’s office in 
Whitmore. At the beginning of each semester, there have traditionally 
been long lines of students snaking out of Kris’ office and down the 
hall of the 11th floor of the Lederle Graduate Tower. On busy days, she 
might deal with upwards of 70 students trying to get into convenient 
sections of the large service courses, which typically have 300 (and 
sometimes more) students each semester. In 2011, for her efforts, Kris 
received the Outstanding Staff Award of the College of Natural Sciences.   
 
Despite hectic times at the beginnings of semesters, Kris has 
enjoyed working in the Department, in large part because the staff 
has gotten along so well with one another (something that is not 
always true of other departments the size of Physics). The fact 
that most Department staff were relatively close in age probably 
helped in this respect. Her coworkers had many things in common, 
including families and children of more or less the same ages. 
 
Kris and her husband, Andy, plan to spend more time with their 
children and grandchildren. Trisha lives in Easthampton, and Brett 
and the grandchildren (Olivia, 5 and Logan, 6 months old) are in 
Philadelphia. In addition, Kris hopes to enjoy having time for hobbies 
like painting classes, piano lessons and gardening.

KRISTINE REOPELL RETIRES

 
Enjoy your well-earned retirement, Kris!
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Racquel Kirpan 
Racque l  Kirpan jo ined the 
department on June 20th as the 
Assistant to the Department Head 
/ Personnel Manager.  Her office is 
in the Lederle tower where she deals 
with many of the administrative and 
hiring aspects for the department. 
She came to us from the Fine Arts 
Center, where she was an office 
manager for close to a decade.   
 
She is happy that she now has an office with a splendid 
view of campus, with the low mountains and trees in the 
background reminding her of her origins in Vermont. 
Racquel's hobbies include reading, skiing, and bicycling. 
Her main love is spending time with her family in South 
Hadley.

 
The predictions of quantum mechanics and their 
interpretations lead to many surprises, such as 
the ability to detect characteristics of an object 
without ever needing to probe it in any way, via 
“interaction-free measurement.” Particles can also 
tunnel through an energetically forbidden region, 
akin to teleportation of an atom. In these and other 
example, quantum mechanics seems downright bizarre, 
giving rise to the notion of “quantum weirdness.”   
 
Professor Emeritus Bill Mullin has written a new book 
called Quantum Weirdness (Oxford University Press 
2017). It starts with a discussion of the basic physics of 
waves and then introduces the fundamentals of quantum 
mechanics, including the wave function, superposition, 
entanglement, Bell’s theorem, the four forces, matter 
waves, bosons, fermions, etc., and applications to 
effects such as Bose–Einstein 
condensation, quantum 
computing, and much more. 
It also discusses the various 
world views that have been 
proposed to understand the 
meaning of the mathematics 
of quantum mechanics. This 
includes some very recent 
advances, for example, 
quantum Bayes i an i sm 
and measurements of the 
reality of the wave function. 
Quantum mechanics is 
a subtle subject that involves some complicated 
mathematics—calculus, partial differential equations, 
the theory of Hilbert spaces, etc.—for complete 
understanding. In order to give a deeper grasp of 
quantum mechanics than most texts for a general 
audience, this book treats the subject mathematically, 
but only at the level of high-school algebra and 
trigonometry. Thus, readers who have majored in 
physics should easily follow the arguments here.  
 
Very recently, researchers at the Austrian Academy of 
Science and the University of Vienna, produced an actual 
image (the silhouette of a cat) by a method in which 
photons passing through the object were never detected, 
and the image was formed by photons that never touched 
the object. The key to doing this was that the detection 
probabilities of the observed photons depended, because 
of interference, on the transmission probabilities and 
phase shifts of the photons passing through the object. 
Thus, the detected photons could be used to form an 

QUANTUM WEIRDNESS

Emeritus William J. Mullin

Continued/People/New Staff

NEW STAFF
 

   
Sara’s position is manager/assistant to the Head 
of the Department, having worked as a Research 

Accountant in the UMass Amherst 
Controller’s Office for almost nine 
years, managing National Science 
Foundation, Center for UMass/
Industry Research on Polymers, 
US Department of Education and 
UMass Innovation Institute grants.  
She had worked closely with 
Mary Ann Ryan and many of the 
faculty over the years on grants.  

Prior to that, Sara had worked for ten years at a local 
environmental education center, as the Town Accountant 
of Sunderland, and for a group of local attorneys. 
 
Sara grew up locally in Leverett and attended Amherst 
schools. There, she participated in a student exchange 
program with AFS post high school to Mexico 
for a year. Her credentials include an Associate’s 
Degree in Accounting from Champlain College 
in Burlington, Vermont, and a Bachelor’s Degree 
in Business Management from UMass/Amherst.   
 
She lives in Whately with her husband, two teenagers and 
a very mellow cat, Swirl.  Currently a Planning Board 
member, she enjoys helping with the Historical Society 
events.  Some of her favorite vacations are working 
visits on the family farms in Vermont and Virginia and 
she always looks forward to visiting family in Montana 
and at the Maine seacoast.  Her hobbies include growing 
ornamental corn and making wreaths with local greens 
that are retailed at local craft fairs. 

Sara Cooper

Continued Page 32
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After a career of enormous accomplishment and influence, Professor Adrian Parsegian retired as Professor of Physics 
and became Professor Emeritus in September, 2016. Adrian is both a leading international scholar in biological physics 
and a warm and caring person, known for his humility and his support for young scientists.
 
He received his PhD in biophysics from Harvard University in 1965. After a two-year postdoctoral appointment at 
the Massachusetts Institute of Technology, he joined the National Institutes of Health (NIH) as a research physicist, 
where he worked for 40 years and held various science leadership positions including Chief of the Laboratory 
on Physical and Structural Biology. He came to UMass in Sept., 2009, as 
the Robert L. Gluckstern Professor of Physics. Since then, he has enjoyed 
teaching undergraduate and graduate classes and leading research projects 
with visiting scientists and with UMass undergraduate and graduate students.  

Adrian is widely known and appreciated for his leadership in the early years 
of physicists working in biology. He has presented many keynote addresses 
at venues worldwide and he has chaired Gordon Research Conferences and 
numerous workshops. He was the founding editor of Biophysical Discussions 
in 1978, chief editor of Biophysical Journal from 1977 to 1980, and he served 
on the editorial boards of seven other journals. Adrian was also president of 
the Biophysical Society. He received two prestigious NIH Director’s Awards 
(among other awards) and two honorary degrees. He has been a long-standing 
booster of physicists in biology with inspiring enthusiasm and humor. (For an 
inspiring example, see his Physics Today article, “Harness the Hubris: Useful 
Things Physicists Could Do in Biology;” http://dx.doi.org/10.1063/1.881805.)   
Adrian is an author of more than 300 publications, which have been cited by 
more than 17,000 other articles. Adrian’s career is remarkable for its close 
collaboration between theory and experiment. His studies of focused on inter-molecular forces and their effects in 
membranes, DNA, and other biological contexts.  Indeed, he wrote the book on one of these kinds of inter-molecular 
forces: Van der Waals forces: A Handbook for Biologists, Chemists, Engineers, and Physicists (Cambridge, 2006).  Last 
year’s Newsletter included a summary of recent work on van der Waals forces with student Jaime Hopkins, Adjunct 
Professor Rudi Podgornik, and their colleagues. In other work, Adrian and his colleagues pioneered a method of 
quantifying the forces between biological molecules by the osmotic stress method, in which dissolved polymers apply 
an osmotic pressure on the molecules of interest (such as DNA) and x-ray scattering is used to measure the distance 
between the molecules. Varying the osmotic pressure results in, effectively, force vs. separation measurements with 
atomic-scale resolution and a series of new insights into intermolecular forces. Other studies focused on the process by 
which polymers pass through tiny, molecular-sized pores in cell membranes (known as ‘translocation’), which is both an 
important process in biology and also an exquisitely sensitive measure of the partitioning of molecules into these pores.  

In his time here at UMass, Adrian mentored three students who earned their PhDs: Jaime Hopkins (“Morphological 
and Material Effects in Van Der Waals Interactions,” 2016), Selcuk Yasar (“X-Ray Characterization of Mesophases and 
Phase Transitions of DNA Analogues in Solutions,” 2016), and Alphan Aksoyoglu (“Equilibrium Partitioning of Binary 
Polymer Mixtures into Biological Nanopores,” 2017). He has also advised undergraduate students in research or teaching 
projects, including Kartikeya Nagendra and Michael Caudill. Adrian also organized the Gluckstern Lectures in Physics 
for two years, which brought featured visiting lecturers Evan Evans, Rudi Podgornik, Philip Gurnev, and Stephanie 
Tristram-Nagle. These visits led to a long-term connection between our department and Rudi Podgornik (who is an 
adjunct Professor in our department), plus a major equipment donation and long-time collaboration with Evan Evans.  

Adrian also enjoyed teaching, and indeed this is what drew him to UMass seven years ago. His teaching was much 
appreciated by students for his Junior Year Writing Class (Phys381) and his graduate-level Intermolecular Forces class.  
Adrian is especially well known (at UMass and beyond) for his engaging manner and his enthusiasm for new 
science and for the welfare of students. Often, discussions took the form of impromptu hallway conversations or of 
choc[olate] talks. Adrian seems always to have a supply of chocolate as deep as his enthusiasm for science. You might 
also have seen him wearing his yellow coat and riding his bicycle in the streets of Amherst even in dirty weather. 

The newsletter committee extends our best wishes to Adrian and our thanks for his many contributions to the department.

  

FOND FARRWELL TO ADRIAN PARSEGIAN

Joel Cohen and Adrian Parsegian
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CONDENSED MATTER THEORIST JON MACHTA RETIRES
 

 
Professor Jon Machta retired at the end of the Fall 2016 semester.  Jon obtained his PhD from MIT in 1980.  Following 
a postdoctoral position at the University of Maryland, Jon joined the UMass Physics faculty as an Assistant Professor 
in 1982.  He was promoted to Associate Professor in 1987, to Full Professor in 1992, and served as Department 
Head from 2002-2007.  His time at UMass has included sabbatical stays at the University of Maryland in 1989, at 
the Weizmann Institute in Rehovot, Israel, in 1997, and at New York University in 2005.  Since 2007 he has served 
as an External Faculty Member at the Santa Fe Institute in New Mexico.  In addition, he has served on the editorial 
boards of the Journal of Statistical Physics and Physical Review Letters, and acted as Secretary-Treasurer of the 
Group on Statistical and Nonlinear Physics of the APS.  He has supervised the research of 15 UMass PhD students.   
 
Jon is a member of the Department’s very active condensed matter theory group.  His research work, 
supported by a continuous stream of NSF funding, is primarily in the area of statistical physics, but also 
includes significant forays into computational complexity theory.  Broadly speaking, statistical physics is 
concerned with emergent properties of systems of many particles.  Temperature and pressure are two of 
the simplest examples of emergent properties; a collection of particles in equilibrium has a temperature and 
pressure but these concepts are not defined for a single particle.  In his more than 35 years of research to 
date, Jon has utilized and developed a wide variety of statistical physics techniques to study a great many 
systems of physical importance.  The technically minded reader can find a synopsis of some of his work below. 
 

Jon is proud to be part of an ongoing family line of scientists.  Jon’s 
father, Lester Machta, received his PhD in meteorology from MIT in 
1948 and served for many years as director of the NOAA Air Resources 
Laboratory.   He was active in the post-World War II era assessing the 
atmospheric impact of nuclear testing and potential nuclear attacks.  
From the late 1950s onward he supported early work measuring the 
concentrations of CO2 and other trace greenhouse gasses, which grew 
under his supervision to become the global Geophysical Monitoring for 
Climatic Change (GMCC) network.  At UMass, Jon taught the 100-level 
gen. ed. course “Weather and our Atmosphere” a number of times (to 

classes of 300 students!).  Because of his father’s pursuits, Jon has been interested since his childhood in weather and 
climate.   Teaching the UMass course provided a great opportunity to consult with his father anew on these topics. 
 
Jon’s son, Benjamin Machta also carries on the family tradition.  Ben earned his PhD in theoretical physics 
at Cornell in 2012.  He is currently holds a Lewis-Sigler Theory Fellowship at the Lewis-Sigler Institute for 
Integrative Genomics at Princeton University.  Back in his undergraduate years Ben and Jon coauthored 
two research papers on topics in statistical physics.  Jon’s wife Betsy Brooks has served as a pediatrician 
for over 30 years at Holyoke Pediatric Associates, where she enjoys working with a diverse patient 
population.  Their daughter Rachel lives in the San Francisco Bay area and works on health care policy.  
 
Reflecting back, Jon has been pleased to see the level of research activity in the Department constantly 
on the rise.  He is also gratified with how well served the Department has been by democratic norms of 
operation that were established early on.  Around campus, he likes what he sees in terms of new buildings 
and an overall renewed sense of purpose and progress.  This is all to the good because Jon is not planning 
to go anywhere, except perhaps on more frequent trips.  He looks to the coming years as a return to the 
freedom from classroom teaching and administrative duties he enjoyed as a postdoc – with time to actually 
increase his own level of research activity while continuing to mentor undergraduate and graduate students.   
 
The Department, on the other hand, while looking forward to Jon’s continued research presence, will sorely miss 
his contributions in other areas.  Jon has established an exemplary record as a teacher of physics at all levels.  He 
has also been an exceptional Department citizen, having in addition to his time as Head, chaired most of the key 
committees.  He is someone the faculty has turned to on numerous occasions to carry out challenging tasks with 
his characteristic combination of thoughtfulness and thoroughness.
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•  Diffusion in disordered systems: How do particles 
behave in disordered environments? For example, how 
does a long chain molecule (polymer) move in a random 
matrix? How are theories of random walks modified in 
the presence of quenched disorder?

•  Superfluid transition in helium films on the surface of a 
porous material: Such a film is locally two-dimensional, but 
three-dimensionally connected.  Is the superfluid transition 
described by the two-dimensional Kosterlitz-Thouless theory 
of the superfluid transition for helium films, or by the three-
dimensional theory appropriate for bulk helium?  In the 1980s 
an argument raged over which of these two descriptions was 
correct.   UMass faculty member Bob Guyer (now retired) and 
Jon developed a theory that resolved this controversy.  
 
• Anderson localization in classical wave systems:  His theoretical 
work on classical wave localization was verified by experiments 
on helium films in UMass faculty member Bob Hallock’s lab. 
 
• Computational complexity and statistical physics:  Jon 
wrote a number of papers analyzing models in statistical 
physics from the point of view of the difficulty of simulating 
them. The motivation for this work was understanding how 
to properly define the complexity of a physical system.  What 
do we mean, for example, when we say that humans are 
more complex than bacteria? This work attempted to answer 
questions of this kind in a quantitative way, but in the context 
of much simpler examples than living things.  
 
• Efficient algorithms for simulating systems near their critical 
point and glassy systems with “rough free energy landscapes”:   
Critical systems and glassy systems are very difficult to study, 
both in the lab and in computer simulations, because they 
relax to equilibrium on very long time scales.  Jon developed 
and improved algorithms for studying both of these kinds 
of systems.  Two examples of algorithms developed in his 
group are the “invaded cluster algorithm” for simulating 
critical systems and “population annealing” for simulating 
glassy systems.
 
• Large-scale computer simulations of disordered spin 
models:  His group has carried out simulations of the 
“random field Ising model” and the “Ising spin glass” in 
order to understand fundamental questions about the low 
temperature properties of disordered systems.  
 
• Understanding synchrony in population ecology: In a recent 
collaboration with ecologists, Jon has shown that methods 
of statistical physics can help explain how long-range 
synchrony can be established and maintained in populations 
that interact only locally.  For example, many trees bear fruit 
with heavy crops occurring every other year.  It is often the 
case that trees over a range of 10’s or 100’s of miles will be 
synchronized, so that most have a heavy crop during the 
same years.  The theory of ordering in the Ising model can 
be used to understand these phenomena.

Jon Machta's Research High-  
  
The subject of nuclear physics has undergone a 
revolution in recent years.  Traditional nuclear physics 
referred to the study of the atomic nucleus and its 
interactions, which were probed by means of many small 
cyclotrons and Van de Graaffs, which existed at many 
university laboratories.  However, these days, nuclear 
physics is defined by the work that the Department 

of  Energy 's  and 
National Science 
Foundation's nuclear 
physics programs 
support.  Now that 
particle physics has 
moved  to  s tudy 
reactions at the very 
h ighes t  energ ies 
such as those at 13 
TeV Large Hadron 
Collider at CERN, 
nuclear physics has 
come to inc lude 

many reactions which used to be considered to be 
particle physics such as neutrino processes, double 
beta decay, and the structure of the proton.  As 
a result, students who wish to enter the area of 
nuclear physics need to have a deep knowledge 
of both traditional particle and nuclear physics.   
 
At institutions such as MIT, which have strong 
nuclear and particle physics efforts, a course typically 
exists which attempts to teach the fundamentals of 
both fields, but there exists no current textbook that 
accomplishes both.  For this reason, it was decided 
a number of years ago to produce such a text; and 
a team involving MIT nuclear experimentalists 
Richard Milner, Joe Formaggio, and Bernd Surrow 
(now at Temple University), together with theorists 
Bill Donnelly and UMass Emeritus Professor Barry 
Holstein was assembled.  After many years of work, the 
book “Foundations of Nuclear and Particle Physics” 
has now been published by Cambridge University Press 
and is available for purchase in hardback for $95. 
 
In addition to material on the standard model and 
on QCD, there is considerable discussion of nuclear 
many body techniques applied to nuclear structure 
and reactions such as electron scattering.  There are 
also chapters on chiral symmetry and effective field 
theory, on neutrino physics, on heavy ion reactions, 
on nuclear astrophysics, and on using the nucleus to 
study fundamental symmetries.  It is hoped that the text 
will be adopted by those wishing to teach tomorrow's 
leaders in nuclear physics, and help set the agenda for 

FOUNDATIONS OF NUCLEAR AND 
PARTICLE PHYSICS
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alumni news
 

Mohamed Anber writes: I started my PhD studies at 
UMass, Amherst in 2004. After completing my core 
coursework and passing my qualifying exam, I joined 
the high-energy theory group and wrote my thesis under 
the supervision of Lorenzo Sorbo. From 2004 until my 
graduation in 2010, I had the privilege to work with 
three professors and many colleagues on various topics 
in theoretical high energy physics. In particular, I worked 
with Lorenzo Sorbo on cosmology and brane gravity, 

John F. Dono-
ghue on effective 
field theory and 
physics beyond 
the  S t andard 
Model, and Da-
vid Kastor on 
higher derivative 
gravity. Working 
on a variety of 

topics gave me a broad overview of the field. Amherst 
is a jewel in New England. In addition to hosting one 
of the major R1 institutions, it is located in the beauti-
ful Pioneer Valley. Amherst is a melting pot for many 
cultures, and my life there as a graduate student enriched 
my experience both on the scientific and personal levels. 
After my graduation from UMass in 2010, I was ap-
pointed as a postdoctoral fellow at the high-energy 
theory group at the University of Toronto. There, I 

in memoriam

 
Retired Professor Gerald Peterson remembers Ernie 
Seglie.  “At UMass, Amherst Ernie was a theoretical 
PhD student under the guidance of Professor David 
Inglis.  As I remember, his first job was at Yale 
where he was given a teaching assignment and 
became THE most popular lecturer in their physics 
department.  Students were transferring into his 
course.  ‘Who is this upstart who is outdoing our 
distinguished faculty?’ was a typical comment.” 
 
Sarah Jackson-Han, step-daughter of Ernie, wrote on 
behalf of her mother Jen Seglie.  Ernest was born and 
raised in Queens, New York, the son of Aldo Seglie, 
a builder, and Genevieve Seglie, a homemaker.  After 
graduating from Saint Francis Preparatory School in 
New York City, he earned a BS in physics from The 
Cooper Union and a PhD in theoretical nuclear physics 
from University of Massachusetts in 1972. He taught 
at Rensselaer Polytechnic Institute and Yale University 
before joining the Institute for Defense Analyses in 1979.  
 
At the Pentagon, his responsibilities included providing 
“scientific and technical guidance on the overall approach 
to DoD evaluation of the operational effectiveness and 
suitability of major DoD weapons systems.”  In 1988 
Ernie was the first science advisor for the Office of 
Secretary of Defense, Operational Test and Evaluation. 
 
He received the Andrew J. Goodpaster Award for 
Excellence in Research in 1987, the International Test 
and Evaluation Association’s 2009 Allen R. Matthews 
Award for “leadership and technical contributions 
to the evaluation of operational effectiveness and 
suitability,” and the National Defense Industrial 
Association Walter W. Hollis Award in 2009. In 
addition, he was recipient of the President of the 
United States Rank Conferral of Meritorious Senior 
Professional in 2003 and the Secretary of Defense 
Medal for Meritorious Civilian Service in 2010, which 
included mention that he “led the drive to apply 
statistical methods to test design and evaluation." 
Recent areas of interest include test and evaluation 
policy in the Department of Defense and reliability.  
 
An avid fly-fisherman and photographer, he is survived 
by his wife of 29 years, Jean Fitzgerald Seglie of 
Kensington, stepdaughters Leila Kochis of Leander, 
Texas, and Sarah Jackson-Han of Chevy Chase, 
Maryland, three granddaughters, and a sister, Barbara 
Seglie, of the United Kingdom.

Ernest A. Seglie

 
image because they carried the same information as those 
actually “seeing” the object. The cover of Mullin's book 
includes an image produced by this fascinating method.  
 
Bill Mullin taught Physics at UMass 
from 1967 until retiring in 2000, 
and he and his wife Sandra still live 
in Amherst. His research was in 
theoretical low temperature physics 
(studying liquid, solid, and gaseous 
forms of some isotopes of helium), 
statistical mechanics, Bose-Einstein 
condensation, and fundamentals of 
quantum mechanics.  He continues to do research in 
these areas and more recently has begun writing about 
quantum mechanics. His previous books are Introduction 
to the Structure of Matter: A Course in Modern Physics 
with John Brehm (Wiley 1989) and Fundamentals of 
Sound with Applications to Speech and Hearing (with 
W. J. Gerace, J. P. Mestre, and S. L. Velleman), 2nd 
edition (Off the Common Books, 2016).

Continued/People/Quantum Madness
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Michael Lilly (PhD 1996) writes: I started my career 
in physics at the University of Massachusetts studying 
superfluid helium in Bob Hallock’s low temperature 
laboratory.  After I completed my PhD in 1996, I took 
a postdoc position with Jim Eisenstein at Caltech.  As a 
postdoc, I transitioned from studying liquid helium to 
two-dimensional electron systems at low temperature.  
While the physics was very different, the lab skills 
that I learned at UMass such as low noise electronics 
and cryogenic techniques were critical for teasing 
the most out of low dimensional electron systems. 

started my work with Erich Poppitz on non-perturbative 
aspects of quantum field theory. In particular, I worked 
on a specific line of research that aims to study models 
of quantum chromodynamics (QCD), the strong nuclear 
force, by compactifying one of the spatial dimensions 
over a circle. The big advantage of compactification is 
that it brings the theory from a strongly coupled re-
gime, where the theory is not analytically tractable, to 
a weakly coupled regime that is under complete analytic 
control. Although the compactified theory is not the real 
world, studying these models give us an unprecedented 
opportunity to learn new aspects about the strong 
force that were not understood in previous studies.
 
Being one of the world's most cosmopolitan cities, 
Toronto is a great place to meet new people and enjoy 
international cuisines. It is also very close to Waterloo, 
where the Perimeter Institute is located, which makes 
it a perfect place for a theoretical physicist. (Editor's 
note: The Perimeter Institute founded in 1999 is an in-
dependent, world class institute dedicated to the study 
of theoretical physics located in Waterloo, Ontario.) 
 
In 2014, I accepted a two-year position as a research 
scientist at the École Polytechnique Fédérale de Lau-
sanne (EPFL) in Switzerland. Its close proximity to 
CERN gave me the chance to meet scientists from all 
over the world. Also, being in Switzerland, I was able 
to attend conferences and visit many European cities.  
Last fall, I was appointed as an assistant professor at 
the Physics Department, Lewis & Clark College in 
Portland OR. This is my first time living in the Pacific 
North West, and I must say that I have been enjoying 
it. Being a faculty member puts new responsibilities 
on me, and my goal is to find a good balance be-
tween teaching, research, services, and personal life. 
 
Right now, I am working on QCD-like theories and 
cosmology. Last fall I taught quantum mechanics, and in 
the spring I will be teaching thermal physics and intro-
ductory quantum field theory. When not doing physics, 
I enjoy cooking and running.

Jay Flanz (PhD '79) went to MIT to 
work on topics in the intersection of 
nuclear and accelerator physics after 
receiving his PhD in nuclear physics 
under Professor Gerald Peterson.  
He led the design and construction 
of a Beam Recirculation Facility to 
almost double the 500MeV energy 
available from the existing linac at the MIT Bates Lin-
ear Accelerator Center.  He was the accelerator physics 
group leader and became the project physicist respon-
sible for the beam physics design and commissioning 
of the storage and high duty factor South Hall pulse 
stretcher ring.

Jay joined the Harvard Medical School affiliated Mas-
sachusetts General Hospital (MGH) in 1993 and became 
the Project Director and Technical Director of the Burr 
Proton Therapy Center. His involvement began during 
the proposal stages for this facility, and he participated in 
the development of the proposal to the National Cancer 
Institute for funding.  He was responsible for the sys-
tem integration of the accelerator and clinical systems, 
working with the main subcontractor, Ion Beam Applica-
tions, to ensure that the accelerator and beam delivery 
systems were appropriate for the medical requirements. 

 
With great research experiences during my graduate 
and postdoc work, I wanted to find a position that 
would allow me to continue working in the lab and 
leading a research effort.  I was hired at Sandia National 
Laboratories in Albuquerque, New Mexico, as part of 
the basic research group in the Physics, Chemistry and 
Nanosciences center.  Sandia has excellent resources in 
both people and facilities, and I was able to collaborate 
with staff, postdocs and students on fundamental science 
projects involving exciton condensation in electron-
hole bilayers and studies of the electronic properties 
of one-dimensional conductors.  I have also had the 
opportunity to work with a number of university 
groups, and several graduate students performed their 
thesis work in my lab.  When Sandia and Los Alamos 
were jointly awarded a DOE user facility (the Center 
for Integrated Nanotechnologies, CINT), I joined the 
group as a CINT scientist and as part of the leadership 
team.  More recently, I have been studying silicon 
nanostructures where we can isolate and control the 
quantum properties of single electrons to reach the 
ultimate limit of nanoelectronic devices.  From my 
first days as a graduate student, I have loved being an 
experimental physicist.  Working in a national laboratory 
has provided me with an opportunity to remain at the 
forefront of experimental research.
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For many years UMass has had an academic exchange 
program with the German state of Baden-Württemberg, 
which includes universities such as Heidelberg, Stuttgart, 
and Freiburg.  Students who are completing their 
physics degrees (called diplomas) at these universities 
come for a year to UMass before finishing their 
German degrees.  Because of the German system, such 
students typically end up taking our beginning graduate 
courses. Some earn a UMass MS by the end of their 
year, and a few even stay on to complete their PhDs.

In 2001, two such exchange students, Thomas Konstandin 
and Bjorn Garbrecht, arrived at UMass to obtain master’s 
degrees.  They were both from Heidelberg University, 
had already taken a course in quantum field theory, 
and approached UMass Professors John Donoghue 
and Barry Holstein about doing some sort of particle 
physics calculation for their master’s theses.  It was 
suggested that they examine electromagnetic corrections 
to the energy-momentum tensor which characterizes 
gravitational interactions, and they proceeded to 
study this quantity.  Their work not only lead to 
successful master’s theses but also to the publication of 
a paper in Physics Letters B, together with Professors 
Donoghue and Holstein, describing this work and 
showing how it modified the gravitational metric tensor. 
 
Both students then returned to Germany and eventually 
completed PhDs, whereupon they entered the academic 
treadmill. Garbrecht became an expert on inflationary 
cosmology, and for a while was a postdoc and wrote papers 
with Professor Michael Ramsey-Musolf, who at that time 
was a professor at University of Wisconsin.  Many of his 
papers focus on leptogenesis, and describe the evolution 
of leptons in the Universe. After a second postdoctoral 
position at Aachen, Bjorn obtained a now permanent 
position at the Technical University of Munich.
 
Konstandin followed a similar path in that he has also 
become an expert on the evolution of the Universe.  Many 
of his papers have addressed baryogenesis and describe 
the evolution of the baryon content of the universe.  His 
academic route has consisted of postdoctoral positions 
in Stockholm, Barcelona, and at CERN, after which he 
obtained a now permanent position at DESY in Hamburg.  
(Deutsches Elektronen-SYnchrotron). 

  

Garbrecht and Konstandin obtain Tenure

In fact, one of the first pieces of advice he received was 
from Professor Monroe Rabin, who had previously spent 
a sabbatical year at MGH.  Prof. Rabin suggested that 
Jay learn as much as possible about the medical practice 
of cancer therapy.  Jay contributed to the optimization 
of the proton therapy equipment and adaptation to the 
clinical uses. He played the leading role in the initial 
commissioning of the entire Proton Therapy system and 
in subsequent upgrades, including the invention of the 
Universal Nozzle and the development of Proton Beam 
Scanning (PBS) leading to PBS treatments in 2008.

He co-created the first United States Particle Accelerator 
School (USPAS) course on Beam Measurement, first held 
at MIT and later held at MGH with the proton therapy 
system before treatments began. This was the first course 
where hands on experience was offered in beam tuning 
and measurement of beam properties and accelerator 
equipment. He developed and taught the USPAS course 
entitled Medical Applications of Accelerators and Beams 
several times. He was co-chair of the Educational Sub-
committee of the Proton Therapy Cooperative Group 
(PTCOG) for a number of years.

Jay owes many of his accomplishments to the training he 
received and the environment provided at the University 
of Massachusetts Physics Department.  Working in an 
experimental group with an emphasis on building things 
fit his personality well.  He built a desk in the Graduate 
Research Center (GRC)--one that he still uses at home, 
at the same time that he built a prototype beam dump 
magnet in the GRC shops.  Working with Professor  
Peterson et al., he helped design and commission the 180 
degree scattering system which was installed and oper-
ated for many years at MIT.  Spending so much time at 
the GRC lead to meeting his future wife, who worked 
on the floor below.  Jay attributes his success in getting 
a date with Nancy to the fact that she had access to his 
graduate recommendations and was able to see he was 
a good guy.  Sometimes Jay would do ‘extra-curricular’ 
activities, which became more obvious when he broke his 
wrist doing gymnastics with the UMass team. There were 
many friends and mentors in the research group.  Zenon 
Szalata, a close and long-time friend recently passed away 
(See Spring 2016 newsletter).

Jay's life changed when he moved to MGH/Harvard.  
Before, when he answered the question about what he 
did, the conversation usually stopped. Now, when he 
is asked how his work is used to benefit cancer patient 
treatments, the conversation starts anew.  He and Nancy 
enjoy travel to wherever his work brings him and he likes 
to swim and scuba wherever that is possible.  Recently 
Jay and his wife escaped from Alcatraz, making the swim 
in the San Francisco Bay.
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s On May 23, 2015, Jay was elected Chairman of the 

Particle Therapy Co-Operative Group (PTCOG) at the 
PTCOG meeting in San Diego. This is the leading inter-
national organization of particle therapy with over 2000 
members.  Congratulations on this great recognition of 
Jay's contributions to this important field!
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Dr. Gerald A. Peterson in 1975, I worked in medical 
radiation physics for five years, both in research and 
teaching. In 1980 I landed a job in industry in Southern 
California and was employed as research engineer. I 
worked in the technical capacity until retirement in 
2010. In the beginning years of my career, I found that 
the training I had received from Professor Peterson 
prepared me well for the job. During those three 
decades, I was able to maintain contact with Gerry 
in updating my resume and to provide input to the 
Newsletter. [The data for Phil’s experimental study of 
the electrodisintegration of 3He were obtained at the 
National Bureau of Standards, now the National Institute 
of Standards and Technology (NIST) in Gaithersburg, 
Maryland. Among the results found was a broad 
monopole transition peaking at about 6.4 MeV.]  
 
I was married to my wife Kathy in 1982. I had met her in 
church a year before. We have a son and a daughter. My 

son is finishing up his fourth 
year of medical school. He is 
occupied with interviewing 
for residency programs in 
diagnostic radiology. My 
daughter is a fact-checker 
and researcher for an online 
magazine in New York City. 
 
Now in my sixth year of 
retirement, I am serving as 
a volunteer in the Full Time 
Middle Age Training in 
Anaheim CA. This training 

in Anaheim was established to help Christians grow 
in the divine life, be constituted with the truths of the 
Bible, develop their spiritual capacities (such as gospel 
preaching, nourishing new believers, perfecting the 
saints, and prophesying), and building up a proper 
character. It is an annual two-term, multi-language 
training for the middle-aged members. The goal of the 
training is to foster living and functioning members 
of the Body of Christ for the fulfillment of God's 
eternal purpose. The trainees are between the ages 
of 35 and 65 of all nationalities and backgrounds. 
 
In January this year, we toured Israel with a group of 
30 middle agers. I really enjoyed the tour which is the 
highlight of this year's activities. Attached is a picture 
I took of my wife standing in front of the Bible verses 
Mark 1: 9-11. The tiled wall on the banks of the Jordan 
River displays an entire row of dozens of such frames in 
all languages. That site is reputed to be the spot where 
Lord Jesus was baptized.

 
Philip Kan writes:  After getting my PhD degree under 

 
Kyle Lafata graduated 
magna cum laude with 
Departmental Honors 
in Physics from our 
department in 2011. 
Before graduation, under 
the guidance of Professor 
Monroe Rabin and 
UMass alumnus Chuck 
Mayo, Kyle researched 
the  radiobiologica l 
effects of high dose-
r a t e  r a d i o t h e r a p y 
appl i ca t ions .  S ince 
graduation, Kyle has been pursuing a PhD in 
Medical Physics at Duke University.

Kyle’s dissertation research is within an area of imaging 
physics known as Radiomics. This emerging field aims 
to transform standard-of-care medical images, such as 
CT scans, into mineable data, from which computational 
biomarkers can be developed. These biomarkers, so 
called radiomic signatures, may be able to non-invasively 
detect tumor phenotypes (the physical appearance of a 
tumor resulting from both genetics and environmental 
influences) such as the underlying manifestation of 
disease seen in microscopic structure (histopathology), 
genetic mutation status, and therapeutic responsiveness. 
Kyle’s research mainly focuses on the characterization 
of radiomics features derived from x-ray CT images 
of non-small cell lung cancer patients.
 
By measuring voxel-level interactions (a voxel is a 
3-dimensional element of volume) and gray-level texture 
patterns (the intensity patterns of the image, varying 
from black to white), these features collectively capture 
fundamental tumor information related to structural 
features (morphology), density and heterogeneity (non-
uniformity of structure). Enormous numbers of different 
features are extracted from each image. Kyle’s work 
consists of developing algorithms, computer simulations 
and theoretical models to better understand key 
relationships potentially existing within this substantial 
amount of hyper-dimensional information.
 
In addition to his doctoral studies, Kyle is enrolled in 
a College Teaching Certificate program at Duke, and 
teaches Computational Imaging Physics to first year 
graduate students. Since moving to North Carolina 
for graduate school, Kyle has become a fan of college 
basketball, disc golf, and hiking the Smokey Mountains. 
More than anything, he enjoys spending time with his 
girlfriend, Nicole, and his pocket beagle, Wellie.

Kathy Kan in Israel
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The UMass Physics Department hosted an Alumni 
Reunion on June 4th, 2016, as part of the annual 
Alumni weekend festivities. The event was well attended 
by both alumni and current Physics undergraduates, 
who participated in a poster session on their research 
with Physics faculty, many of whom were also present. 
Department Head Rory Miskimen offered a brief 
overview of what was new in the Department, after 
which we heard a 30 minute talk by our featured 
speaker, Physics alumnus Robert Deegan, BS '91. Now 
an Associate Professor of Physics at the University of 
Michigan, Robert spun an absorbing tale of being called 
upon to present his expert opinion on whether the pattern 
of dried bloodstains on a glass could reveal whether 
they had occurred as described by the prosecution in a 
criminal case in South Africa. He showed us how this 
problem is similar to one he had worked on during his 
PhD, the formation of coffee stains, and how it can be 
analyzed in terms of scaling laws. A good time was had 
by all. 

 
2016 PHYSICS ALUMNI EVENT

Undergraduate poster session

Undergraduate Danny Todd explains his research project.

Department Head Rory Miskimen welcoming the reunion 
attendees.

Above: Rory Miskimen, Bob Gamache MS '76 PhD '78, and 
Doug Yates MS '68 PhD '74.

Right: Caleb Mills BS '04 and wife, Carlo Dallapiccola, and 
Shubha Tewari

Jennie Traschen, Jason Stevens BS '92, and Doug Yates.
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new alumni 

Jared Callaham *  
 
Derek Carroll 
 
Alexander Chippendale 
 
Marc Christiansen 
 
Joehyun Chung 
 
Alexander Chung 
 
Grant Cone 
 
Genya Crossman 
 
Robert Cyr 
 

BS and BA Degrees              
 

 
Jasmine Abdollahi 
 
Connor Amorin 
 
David Balaban 
 
Alexa Baldacci 
 
Steven Banning 
 
Adam Battista 
 
Christopher Bert 
 
Christopher Bilbo 
 
Joshua Bostwick * 
 
Dana Brown 
 

Molly Fitzgerald 
 
Jackson Gibney 
 
Kevin Grady 
 
Ryan Horton 
 
Javier King 
 
Tenzin Kunsel 
 
Gabriel Madigan 
 
Sean McGrath * 
 
James McInerney * 
 

Richard Meigs 
 
Mitchell Negus * 
 
John Pehl 
 
Russell Phelan 
 
Christopher Pond 
 
Mitchell Ray 
 
Philip Rebrovic * 
 
Beau Richman 
 
Randall Rojas Bolivar 
 

Jacob Rose 
 
Sarmad Sharif 
 
Bingrui Shen 
 
Boris Stanchev * 
 
Evan Stump 
 
Emma Thomas * 
 
James Tilley * 
(posthumously)      
 
Samson Velpula 
 
Arga Yunus

 
* capstone listed on page 38              

 Back row from left: Adrian Parsegian, Richard Meigs, Narayanan Menon, Sarmad Sharif, Chris Bert,  
Sean McGrath, Josh Bostwick, Evan Stump, James McInerney, Gabriel Madigan, Boris Stanchev, Arga Yunis, Jacob Rose, 

Alexa Baldacci, Tony Dinsmore, Alexander Chung, Don Candela, Bingrui (Victor) Shen, Samson Velpula
 Front row from left: Mitchell Negus, Madeline Sauleda, Emma Thomas, Dana Brown, Evgenia Plaka, Molly Fitzgerald, 

Jasmine Abdollahi, David Balaban, Joehyun Chung, Kevin Grady, Connor Amorin, Genya Crossman, Tenzin Kunsel
 

 
UNDERGRADUATE COMMENCEMENT 2016

 
   

The UMass Physics Department will 
host another Alumni Reunion on 
June 3rd, 2017, from 1:30-4:30pm 
in 1033 Lederle Graduate Research 
Tower. Reconnect with faculty 
and fellow alumni. Listen to a 
talk given by a fellow alumnus, 
catch up on departmental news, 

and hear details about the planned 
move to the new Physical Sciences Building.  

 
2017 PHYSICS ALUMNI REUNION  

We were made aware of some issues regarding our email 
address, and apologize if we missed any communication 
from you. Please try again! We welcome all feedback 
and look forward to hearing about your adventures. Our 
editors can be reached at newsletter@physics.umass.edu.  
 
Alumnus or alumna, please officially update addresses 
by completing an online change form via http://
www.umass.edu/umassmag/contact /address .
html, and also inform the department by using the 
newsletter address newsletter@physics.umass.edu. 
  

 
WE WANT TO HEAR FROM YOU
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Degrees awarded since the Spring 2016 Newsletter

Adhikari, Ramesh – “Study of Charge Transport Mechanism in Microbial Nanowires”, M. Tuominen (Assistant Professor, Jacksonville 
University, Jacksonville, FL)

Chen, Yiming – "Observation of tunneling-assisted highly forbidden single-photon transitions in a Ni4 single-molecule magnet", J. 
Friedman/Amherst College (OriginLab, Northampton, MA)

Guo, Huaike – "Chasing New Physics: From Electroweak Baryogenesis To Dark Matter", M. Ramsey-Musolf, (Institute of Theoretical 
Physics, Chinese Academy of Science, Beijing, China)

Hopkins, Jaime – “Material and Morphological Effects in van der Waals Interactions”, V. A. Parsegian (Post Doc, UMass, Biophysics)

Johnston, Sereres – "A Search for Double Beta Decay of Xenon to Excited States of Barium with EXO-200", A. Pocar (Post Doc, Argonne 
National Lab, IL)

Mahmoud El-Menoufi, Basem – "Prospects For Infrared Quantum Gravity: From Cosmology to Black Holes", J. Donoghue (Post Doc, 
University of Sussex, UK)

Pais, Preema – "Search for long-lived, weakly interacting particles that decay to displaced hadronic jets in proton–proton collisions at √s = 
8 TeV with the ATLAS detector", B. Brau (CERN)

Qui, Zhanlong – "Morphology Of The Thin Sheets In the Lame Setup and Beyond", B. Davidovitch (Data Scientist, ACI WORLDWIDE, 
Providence, RI)

Rahmanseresht, Sheema – "Structural changes of RNA kissing complexes using Fluorescence Resonance Energy Transfer", L. Goldner 
(Post Doc, University of Vermont, Dept. Molecular Physiology & Biophysics)

Seng, Chien Yeah - “Hadron Physics in Tests of Fundamental Symmetries”, M. Ramsey-Musolf (Post Doc, Physics, Shanghai Jiaotong 
University – China)

Yang, Yipeng - "Evaporation induced self-assembly and characterization of nanoparticulate films: a new route to bulk heterojunctions”, 
A. Dinsmore (MassMutual Financial Group, Amherst; Data Analyst, Facebook, CA)

Yasar, Mustafa Selcuk  - "X-Ray Characterization of Mesophases and Phase Transitions of DNA Analogues in Solutions", V. A. Parsigian 
(Post Doc, University of Texas, MD Anderson Cancer Research Center)

PhD Degrees                                                                                                                            

 
 

 Nerangika Sadeera Bandara                Margaret Lutz

 

MS Degrees                      

Joshua Bostwick (iCons)      Investigation of PEDOT:PSS-based Materials for Thermoelectrics                                      Tuominen   
                      
Jared Callaham                    Population Annealing in Bidisperse Hard Sphere System                                                 Machta 
 
Sean McGrath (iCons)         Understanding the Raman Spectroscopy of Cellulose Pyrolysis                                        Auerbach (Chem)  
 
James McInerney             An isentropic phase transition for Kerr-de Sitter black holes                                            Traschen 
                      
Mitch Negus (iCons)            Simulating radon-daughter induced backgrounds to improve the                                   Pocar  
                                           detection efficiency of nEXO. 
 
Phil Rebrovic                       Manufacture and interfacial behavior of small polystyrene ellipsoidal particles                 Dinsmore

Boris Stanchev                    Impact of bottom quark identification schemes on detecting Higgs pair                          Willocq 
                                          producing resonances 
 
Emma Thomas             Optimization of polymer flow coat techniques for use in organic photovoltaics               Alejandro Briseno (PSE) 
 
James Tilley                         Characterizing Transport Phenomena of Membrane-Bound Cellulose Synthase               Goldner  
                                           Complexes using Image Correlation Spectroscopy                      

BS Degrees                   Thesis Title                                                                                                               Advisor

The American Physical Society encourages undergraduate research. Many undergrad research projects culminate in a senior Capstone 
thesis. The nine above were completed since the Spring 2016 newsletter. “iCons” means that the student is part of the iCons program 
here at UMass. For information, see https://www.cns.umass.edu/icons-program/

Christopher Olson             Designing Active Granular Squares                                                                                     Menon

MS Degrees                   Thesis Title                                                                                                               Advisor
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onors

To give an unrestricted gift to the Department, visit 
http://www.physics.umass.edu and click “Make a 
Gift” for secure website donations. There, select the 
link for the “Online Donations Web Site.” Once at 
the donation website, input the amount you would 
like to donate, and check the last option in the list, 
entitled “To Choose Multiple Designations For Your 
Gift…” Another window will appear, which allows 
you to choose where to allocate your donation. 
There, in the search box in the top right, search for 
“Physics.”  A box will appear with “Department of 
Physics.” Select this box and close the window. 

Send Mail-in Donations to:
Records and Gift Processing
Memorial Hall
134 Hicks Way
University of Massachusetts Amherst
Amherst, MA 01003-9270
(be sure to indicate your gift is for Physics)

Gifts may be made at any level and in a variety of 
ways to best achieve your personal charitable goals. 
For more information about giving opportunities, 
please contact Jenn Cooper in the development 
office at 413.545.2771 or jcooper@cns.umass.edu.  

 
Thank you for your generosity, we received 
over $20k in gifts  last year! 
 

TO MAKE A DONATION

 
This list represents those who contributed to the Department of Physics from January 1, 2016, to December 31, 2016.   
We apologize for any omissions and kindly ask that you bring them to our attention at newsletter@physics.umass.edu. 
 

Anonymous Donor 

Amorin, Nancy 

Amorin, Walter 

Armstrong, Justin 

Aucoin, Richard 

Barnes, Austin 

Belanger, Michael 

Bentley Lawrence, David 

Bloore, David 

Bourgeois, Paul 

Chan, Siu-Kau 

Coletta, Theodore 

Crooker, Benjamin 

Davis, Christopher 

Demski, Edward 

deRis, Christina 

Ellis, Fred 

Ellis, Kathleen 

Emery, Carol 

Emery, Christopher 

Foster, Howard 

Fuqua, Stephen 

Gabbiani, Fabrizio 

Galkiewicz, Rebecca 

Galkiewicz, Robert 

Gibney, Alfred 

Gibney, Suzanne 

Gilmore, Joseph 

Gmyrek, Bryan 

Goldberg, Harris 

Gralenski, Margaret 

Higley, Robert 

Holmes, Duane 

Houmere, Pamela 

Hu, Xiaohong 

Huang, Whittak 

Huffman, Kristina 

Huffman, Robert 

Johnson, Julie 

Klausner-Wise, Janet 

Kolomensky, Yury 

Koniaris, Kleanthes 

Leas, James 

Ledoux, Thomas 

Legare, Roger 

Li, Hongzhe 

Lundquist, Theodore 

Mann, William 

Mannion, Owen 

Maps, Jonathan 

Marrero, Jose 

McAllaster, Donald 

McCarthy, Margaret 

Mellberg, Leonard 

Moore, Steven 

Nakroshis, Paul 

Nasr, Andre 

Newton, Steven 

Parsegian, V. Adrian 

Prasad, Satish 

Pribram, John 

Purinton, Brooke 

Ramarao, Jayakumar 

Ramsey-Musolf, Michael 

Ricci, James 

Roig, Francesco 

Roig, Kathleen 

Ryan, Mary Ann 

Ryan, Thomas 

Sakai, Hajime 

Sakai, Sachiko 

Sapp, Edwin 

Saunders, Leslie 

Saunders, Stephen 

Scheff, Andrew 

Schmiedeshoff, George 

Scott, Benjamin 

Serino, Christopher 

Slavkovsky, Martha 

Slavkovsky, Thomas 

Smart, Peter 

Solomon, Harold 

Stanton, Tamara 

Taylor, Carol 

Taylor, Mark 

Theofilos, George 

Theofilos, Louise 

Uribe, Jorge 

Waldron, Erik 

Wise, Jeremy 

Yang, Lingyan    

Wienslaw, Arthur    

Woods, Sharon    

Yang, Xiaoyu
 

 

MATCHING GIFTS 

Fidelity Investments Charitable Gift Fund 

IBM International Foundation 

JustGive 

Lockheed Martin
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GOLDWATER SCHOLARSHIP AND RISING RESEARCHER AWARD
This past academic year, Physics and Chemical Engineering major Robert 
(Bobby) Johnston '17 won one of the most prestigious undergraduate research 
awards offered in the US, the Goldwater Scholarship and also the UMass 
Rising Researcher Award. Bobby has been working with Professor Miskimen 
on an experiment to measure how much a sub-atomic particle called the pion 
“stretches” when an electric field is applied. The amount of stretch, very 
much smaller than the 10-15 meter size of the pion, can help us understand the 
fundamental symmetries of nature responsible for the presence of complex nuclei 
in the universe. Bobby has been working on the 2 × 2 meter sized “multi-wire 
proportional chambers” to be used in the experiment, focusing on the mechanical 
design and construction of the detectors, and the design and construction of the pre-amp electronics 
used to read out the small electrical currents caused by the passage of subatomic particles through the 
detectors. He also helped develop the GEANT4 simulation of the experiment, obtaining important results 
regarding how to best optimize the experiment with respect to the number and placement of detectors.  
 
“Our detector electronics utilize a 'trans-impedance' amplifier circuit. It was Bobby’s job to design the 
printed circuit board (PCB) used to carry the electronic components, to install the components on the 
PCB, and then to test the assembled electronics. He is now finalizing our electronics design, and is getting 
the final CAD files ready for PCB manufacturing and assembly,” says Miskimen. Adding, “Bobby’s a fast 
learner and one of the strongest students I’ve had in my lab. His level of expertise and accomplishment 
are unparalleled for an undergraduate, at a level usually seen in master’s-level electrical engineers and 
PhD-level physicists working in national laboratories.”


