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KINOSHITA CALCULATION OF g-2
 

The electron’s anomalous magnetic moment ae  = (g-2)/2 has been calculated by Adjunct Professor 
Toichiro Kinoshita and his collaborators to the precision of 0.66 part in 10−9 :

. . . . . . . . . . . . . . . . .a e  =  (1  159  652  181 .643 ±  0 .764)  ×  10  −12. . . . . . . . . . . . . . . . . . . . . . .                        
 

This calculation includes the contribution of the second-order Feynman diagram up to 12,672 10th 

order Feynman diagrams and is the most precise theoretical calculation in all of physics.  Furthermore, 
including tiny contributions of weak interaction and hadronic effects, it agrees with the most precise 
measurement in all of physics crried out by Gerald Gabrielse of Harvard University and his collaborators.  
 
On the other hand,  a similar calculation of the muon anomalous  magnetic moment aµ, including contributions  of weak 
and  hadronic  interactions,  differs by three  standard deviations  from the measurement  obtained  at Brookhaven  National  
Laboratory.  The cause of the difference is not known at present and is the subject of intense search. The most intriguing 
possibility is the possible contribution of (postulated) dark matter.  Associate Professor David Kawall is involved in a new 
measurement of aµ at Fermilab  that aims for an accuracy of 140 parts per billion, which will impose a more stringent 
constraint on the possible dark matter contribution. Continued Page 6

PROBING FOR NEW PHYSICS AT THE 
ENERGY, INTENSITY AND COSMIC 
FRONTIERS

Continued Page 4

 
Despite the enduring image of a lone genius 
struggling in isolation, physics is actu-
ally an intensely social and collaborative 
endeavor.  Innovative ideas more typically 
come from researchers meeting up, explain-
ing their work, and arguing about it to 
no end.  Although big conferences have 
their place in this process, smaller more 
tightly focused workshops are often the 
most productive.......................................... 
 
The Amherst Center for Fundamental  
Interactions (ACFI) was founded at UMass 
Amherst in Fall 2013 as a venue for such con-
centrated meetings in the areas of high energy 
and nuclear physics, gravity and cosmology.  
ACFI’s Director, Professor Michael Ramsey-
Musolf, joined the UMass Physics faculty also 
in Fall 2013, coming from the University of 
Wisconsin.  Ramsey-Musolf has published 
broadly in particle and nuclear theory,  
including well-known works on baryogenesis, 
neutrino physics, CP violation and topics in 
physics beyond the standard model. ........ 
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H
ead’s Letter

 
Dear Alumni and Friends of the Physics Department,

 
A focus of the Newsletter this year is the Department’s Amherst Center for 
Fundamental Interactions, ACFI.   Under the leadership and guidance of Professor 
Ramsey-Musolf, the ACFI is becoming a major international center for studies of 
fundamental interaction physics, which includes studies of nuclear physics, particle 
physics, cosmology, and gravity.  ACFI’s mission is to create a scientific center 
that includes theorists and experimentalists, to foster greater communication and 
collaboration between theory and experiment.  A key part of the department’s 
strategic plan is to support the ACFI as it seeks national funding and prominence, 
and for this reason we have been hiring in this area.  I’m pleased to report that 
we’ve made one theoretical hire, Dr. Patrick Draper from UC Santa Barbara, and 
are searching for a second theoretical hire.  Dr. Draper’s research specialty is in the area of particle phenomenology.  To 
broaden the ACFI’s experimental base, the department is currently running a faculty search in the area of experimental 
neutrino physics and dark matter detection.   
 
The department has equally ambitious goals in the area of condensed matter physics. A high-priority research area for the 
department is the study of quantum materials.  We’ve been able to add strength in this area with the hire of Dr. Chen 
Wang from Yale, who will be joining us this fall.  Dr. Wang’s research specialty is quantum electronics.  Dr. Wang will 
join Professors Tuominen and Yan in a cluster of three faculty members working in the area of quantum materials and 
hard condensed-matter.   Similar to what the ACFI has accomplished for fundamental interactions in the department, 
Professors Prokofiev and Svistunov have proposed the creation of a Center for Precision Many-Body Physics that will tie 
together experimental and theoretical efforts in the area of quantum many-body physics.  To support this initiative, the 
department is currently running a faculty search in the area of theoretical condensed matter physics.  
 
As I’ve reported in previous newsletters, State support for the undergraduate teaching labs is far below what’s needed to 
maintain the labs, much less modernize them.  To address this problem, UMass instituted a lab fee this spring for students 
enrolled in lab courses. While I’ve always had negative feelings about fee increases at UMass, and strongly believe that 
students already pay too much, in this case I must agree that the lab fee is justified and needed.   Without exception, 
100% of the fee must be utilized for the labs.   We’ve been able to spend lab fee revenues this spring, and students are 
seeing immediate improvements in the labs.    
 
Another positive benefit of the lab fee is that donations to the Physics Department can be used in their entirety to directly 
benefit the undergraduate and graduate students in the department, and not for maintaining labs.  Your donations will 
be used to help support undergraduate research, conference travel for undergraduate and graduate students, outreach 
activities, the Society for Physics Students (SPS), and the other important Departmental missions that do not have State 
support.  
 
The Physics Department will be hosting a Physics Reunion event during the Alumni Weekend on Saturday June 4, from 
2 to 5 PM. Details will be forthcoming from the Alumni Association.  I hope that you can attend, and I look forward to 
meeting with you to catch up on what’s new with you and with UMass Physics. 

 
I hope you have a great 2016.

 
Sincerely yours, 

  
 
 
Rory Miskimen 
head@physics.umass.edu 
413-545-1940 
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There are a few famous places in the physics world that 
host workshops on both well-established and rapidly 
emerging topics.  In the United States, the Aspen Center 
for Physics in Colorado and the Kavli Institute for 
Theoretical Physics (KITP) at UC Santa Barbara are 
both hotbeds for collaborative activity.  These models 
have been widely emulated abroad.  Spain’s Centro 
de Ciencias de Benasque, located in a beautiful village 
in the heart of the Pyrenees mountains, is modeled 
closely on the Aspen Center for Physics.  The Korean 
Institute for Advanced Studies in Seoul and the KITPC 
in Beijing are two other notable examples.............  
 
Ramsey-Musolf’s idea was to start a local version of this 
at UMass.  Seed funding for the ACFI from the University 
was negotiated as part of his start-up package.   Together 
with grant funds from the Department of Energy, this 
will cover the first 5 years of ACFI’s operations, including 
workshop expenses as well as salaries for a number of 
graduate students and postdoctoral fellows.  The task 
ahead is to obtain ongoing funding for ACFI, most 
likely through the National Science Foundation, the 
Department of Energy and private sector donors. 

In order to demonstrate its value to the field, ACFI 
has moved quickly, holding a diverse series of topical 
workshops, listed below.

• Hadronic Probes of Fundamental Symmetry 
• Lambda vs. Quasi-Lambda 
• Unlocking the Higgs Portal 
• Measuring the Neutron Lifetime 
• Fundamental Symmetry Tests with Rare Isotopes 
• Time Reversal Tests in Neutrino and Hadronic   
...Processes 
• Hadronic Matrix Elements as a Probe for CP 
...Violation 
• The CP Nature of the Higgs Boson 
• Probing the Electroweak Phase Transition with New 
...Generation PP Colliders 
• LHC Searches for Long-lived BSM Particles 
• Neutrino Mass: from the Terrestrial Regime to the 
...Cosmos 
• Recent Developments in Semiclassical Probes of 
...Quantum Field Theories 
• The Northeast Gravity Workshop

These events bring groups of 20 – 30 researchers together 
for two or three days of concentrated seminars and 
less formal conversations, and are often organized by 
small groups of UMass faculty working with outside 

collaborators.  Workshops are held in ACFI’s newly 
renovated conference space on the 4th floor of the 
Lederle Graduate Research Tower.  In April of 2015, 
ACFI also hosted a much larger meeting, BLV 2015:  
International Workshop on Baryon and Lepton Number 
Violation, with over 100 participants.  This event made 
use of conference facilities at the UMass Campus Center.

Although Prof. Ramsey-Musolf is a theorist, ACFI 
workshops target experimental topics as well, and 
ACFI is oriented towards facilitating intensive 
interaction between the particle theory and experimental 
communities.  ACFI’s activities target research topics 
at each of the three “frontiers” of particle physics, as 
described below.  

Experiments at the “Energy frontier” use ever more 
powerful particle accelerators, currently the CERN 
Large Hadron Collider (LHC), to discover and 
characterize the interactions of high mass particles, such 
as the Higgs boson.   

The “Intensity frontier,” on the other hand, focuses on 
extremely rare events that can tell us something about 
key properties of particle interactions.  The search 
for neutrino-less double beta decay, for example, will 
help us understand the nature of neutrino mass.  It 
requires not high-energy beams of particles smashing 
against each other, but rather the careful and constant 
monitoring of large volumes of ultra-pure substances, 
often in deep underground labs that screen out cosmic 
ray backgrounds.

The “Cosmic frontier” is centered on searches for the 
imprints of particle physics on the universe, both in 
the present and in the deep distant past.  The spectrum 
of fluctuations in the cosmic microwave background 
radiation, for example, can tell us about the nature of 
the inflationary phase in the early universe.  

A fourth “Theoretical frontier” exists at the intersection 
of the experimental frontiers.  Theoretical efforts are 
required to synthesize the output of experiments in all the 
different areas, and also increasingly to develop strategies 
for digging signals out from background noise.  More 
formal efforts in quantum field theory, string theory, 
cosmology and gravity provide input for model building.

ACFI workshops delve deeply into work at each frontier.  
At the same time, the UMass Physics faculty is also 
developing in these areas.  New theory hire Patrick 
Draper will be stating in Fall 2016. He leads a strong 
program in particle phenomenology oriented towards 
the LHC.   Further hires in nuclear theory, cosmology 

AMHERST CENTER FOR 
FUNDAMENTAL INTERACTIONS
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and more formal theory are planned for the next few 
years.  On the experimental side, there is a current search 
for a researcher working at the Intensity frontier, with 
a search for an experimentalist at the Energy frontier 
anticipated for next year. 

The presence of ACFI enhances the strength of UMass 
Physics in important ways.   ACFI workshops are a great 
resource for graduate students, providing opportunities 
to learn in-depth about fast-developing areas of interest.  
Increasingly, this applies to UMass undergraduates 
engaged in research as well.  For junior faculty, organizing 
ACFI workshops is an excellent way to raise their profile 
in the research community and build a strong tenure case.  
Over time, the added visibility and recognition brought 
by ACFI will allow the Physics Department to attract 
strong new students, postdocs, faculty, as well as funding 
opportunities, to campus. 

EXO-200 experiment. Inserting TPC into the cryostat.

EXO-200 The TPC during construction.

The ATLAS detector at the LHC.

Graduate students and a postdoc at ACFI.

Testing equipment during construction of the DarkSide experiment.

Michael Ramsey-Musolf lecturing.



D
EP

A
R

T
M

EN
T

 O
F 

PH
Y

SI
C

S 
- 

U
N

IV
ER

SI
T

Y
 O

F 
M

A
SS

A
C

H
U

SE
T

T
S 

A
M

H
ER

ST

6

Continued/Cover

 
The gyromagnetic ratio (or “g-factor”) of the electron 
was the subject of a recent Physical Review Letter by 
UMass adjunct faculty member Tom Kinoshita and has 
an interesting history. The existence of spin angular 
momentum was first suggested by Wolfgang Pauli in 
1924, which enabled him to formulate the exclusion 
principle, but he rejected a paper proposed by Ralph 
Kronig which pointed out that it required superluminal 
velocities at the surface of a spinning particle. Based on 
this criticism, Kronig elected not to publish his paper. 
However, the existence of spin was confirmed in 1925 
when Sam Goudsmit and George Uhlenbeck of Leiden 
University pointed out that this hypothesis enabled 
understanding of the hydrogen atom spectrum. Then, 
when in 1928 Paul Dirac developed his very successful 
relativistic theory of a spin 1/2 particle, it included a 
definite prediction for the magnetic moment of such a 
particle. Defining the “g-factor” via

                           µe  = ge µB S                            
 
where µB=e/2m is called the Bohr magneton and S is 
the particle spin, the Dirac theory predicts g=2 and 
this value was in good agreement with the number 
found by Goudsmit and Uhlenbeck. In fact, when 
Otto Stern proposed, at a conference, to measure the 
magnetic moment of the proton, Pauli told him that the 
measurement was unnecessary since the result would 
be ge=2 and made a wager with Stern. Pauli lost the bet 
when experiment revealed that gp ̴ 5.6. The reason for 
this difference between ge and gp was that the proton is 
able, via the strong interactions, to decay virtually to 
other states such as the proton and neutral pi meson or 
a neutron together with a positively charged pi meson---       
 
...................... p ~ pπ0 , nπ+........................................ 

This decomposition is not allowed for an electron, 
which does not interact via strong interactions but only 
electromagnetically, so that only a virtual decay to an 
electron together with a photon is allowed---

     e ~ e γ . . . . . . . . . . . . . . 
 
The feature that the strong interaction coupling 
αS  ~ 13 and is nearly a factor of a thousand larger 
than the electromagnetic coupling  α ~1/137 is 
the origin of this difference...................................  
 
The next important development in this regard was 
the prediction by Julian Schwinger in 1947 that due 
to the electromagnetic interaction even the electron 
should have a small deviation from the Dirac value ge 
= 2. Schwinger’s prediction for what is usually called 
the anomalous moment ae is....

             ae = ( geSch -2)/2 = α / 2π..................... 
 
and was verified experimentally. A precision measurement 
is possible by putting the electron in a magnetic field B, 
wherein a moving electron travels in a circle with period

                        Tp = 2π me / eB .............................. 
 
At the same time the spin of the electron rotates in the 
magnetic field, with the period

 .................. Ts=π ge me/ eB......................... 
 
Thus, if the electron had the Dirac value ge = 2, the angle 
of the spin vector with respect to that of the momentum 
vector would not change, no matter how many orbits 
the electron makes. On the other hand, if ge = 2 + ε, then 
there will exist a slow change of this angle

   .....  dφ/dt = (eB/me)(ge-2)=(eB/me)ε................ 
 
The measurement of this precession can be made after 
many orbits, allowing a precise measurement of ae 
 
  ae =(1.15965218073 ± 0.00000000028) x 10-12... 
 
Since 1947, theoretical physicists have been trying to 
estimate the size of ae, by including corrections which are 
higher order in α / π. However, at each order the work 
becomes more tedious and difficult. Writing the result as 
 
   ................... ae = Σn=1  An (α/π)n ,....................... 
 
the lowest order result, first calculated by Schwinger, 
arises from a single diagram and is 

                                  A1 =0.5

Typical self-energy-like diagrams representing 32 gauge-invariant 
subsets contributing to the tenth-order lepton  g-2. Solid lines 
represent lepton lines propograting in a weak magnetic field.
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At Order (α2/π2), usually written O(α2/π2) instead of one 
diagram there are 10 and the result is 

                     A2 = -0.3284789…..........................   
 
while at O(α3/π3) there exist 72 diagrams and one finds 
 
      . . . . . . .    A 3 = 1.19124156…... . . . . . . . . . . . . . . 
 
These results are all obtained analytically. However, 
at higher orders one requires numerical methods. 
Indeed, at O(α4/π4) there are 891 diagrams while 
at O(α5/π5) there exist 12,672....................... 
 
This program is obviously a daunting one, but has been 
carried out over the years by Professor Toichiro (Tom) 
Kinoshita and collaborators.  Until recently Kinoshita 
was based at Cornell University, but recently he has 
relocated to Amherst in order to be closer to one of his 
children.  He has received an appointment as adjunct 
Professor of Physics and comes in most days to his office, 
at the age of 90! His most recent papers carry the UMass 

imprimatur and have finally provided the values of

                   A4 = 1.91298 ±0.00084

 
and...................................................................... 
          ....... A5 = 7.795 ±0.336........................... 
 
This is clearly a tour-de-force calculation and was 
described by Kinoshita at a departmental colloquium. 
 
The calculation can also be applied to the muon, 
with additional uncertainty associated with the much 
heavier muonic mass.  When this is done, Kinoshita’s 
calculation of the muon’s anomalous magnetic moment 
differs by about three standard deviations from results 
of measurements at Brookhaven National Laboratory. 
Associate Professor David Kawall is involved in a new 
measurement of  gµ-2 at Fermilab, outside Chicago which 
aims an accuracy of 140 parts per billion. (see pages 8 
and 9 of the Spring 2014 Newsletter).

Some of the Feynman diagrams used in the calculation of g-2

C
over
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MANY-ELECTRON-PROBLEMS

UMASS AND THE EINSTEIN CENTENNIAL 
The year 2015 marked the hundredth year since the publication of Albert Einstein’s paper on general relativity, which 
represents the pinnacle of what was already a storied set of contributions to physics.  According to this theory, the 
presence of mass (more precisely energy-momentum) curves the nearby spacetime.  The motion of objects in this 
curved spacetime then follows a geodesic, which is simply the shortest distance path in the deformed spacetime.  
There is no need to introduce a gravitational interaction.  
Instead all objects simply follow geodesics, which are 
determined by the Einstein equation of general relativity.  
One of the key consequences of this theory is that starlight 
bends as it passes the solar rim on its way to Earth, as 
even light must follow a geodesic of the curved spacetime 
near the Sun.  The result is a deflection of about 1.75 
seconds of an arc, which has been confirmed by a series 
of measurements over the years during total solar eclipses, 
wherein stars observed near the solar rim become visible.  
General relativity is a classical (i.e., non quantum) 
physics theory and recently UMass faculty members John 
Donoghue and Barry Holstein, together with French and 
Danish collaborators, studied the influence of quantum 
effects on the Einstein prediction.  They determined that 
quantum mechanics indeed has an effect on the deflection, 
both by a small change of angle as well as by introducing a 
tiny spin dependence, in that a small piece of this deflection 
depends on the spin of the scattered particle.  This means that the motion is not simply geometrical, i.e., along a 
geodesic, but has a tiny but nonzero dependence on the identity of the particle sweeping by the sun.  Such higher-order 
gravitational effects are much too small to measure but are intriguing from a fundamental point of view.  The work 
was published as an editor’s favorite in the journal Physical Review Letters and was awarded honorable mention by 
the Gravity Research Foundation.  Studies continue in order to understand the physics behind this result.

research

 
Professors Svistunov, Prokof’ev and Adjunct Professor Babaev authored the book 
“Superfluid States of Matter,” which was published in spring 2015 by the CRC 

Press.  “Superfluid States of Matter” addresses the 
phenomenon of superfluidity/superconductivity 
through an emergent, topologically protected 
constant of motion and covers topics developed 
over the past 20 years. The approach is based 
on the idea of separating universal classical-
field superfluid properties of matter from the 
underlying system’s “quanta.” The text begins by 
deriving the general physical principles behind 
superfluidity and superconductivity within the 
classical-field framework and provides a deep 
understanding of all of the key aspects in terms of 
the dynamics and statistics of a classical-field system. 
MIT Nobel Laureate Wolfgang Ketterle says 
of the book, “This book on superfluidity and 
superconductivity is unique and comprehensive. It 

reflects the broad expertise of the authors who have made important contributions 
to our understanding of many different physical systems. I found it refreshing 
that the material is presented from a modern perspective in a unifying way.”

NEW BOOK ON SUPERFLUIDITY

How the warping of space by gravity causes the apparent 
position of a star to deviate from its true position.

“Everything should be made 
as simple as possible, but 
not simpler.”

“Reality is merely an illusion, 
albeit a very persistent one.”

“The most incomprehensible 
thing about the world is that 
it is comprehensible.”         

“The most beautiful thing 
we can experience is the 
mysterious. It is the source 
of all true art and all science. 
He to whom this emotion 
is a stranger, who can no 
longer pause to wonder 
and stand rapt in awe, is as 
good as dead: his eyes are 
closed.”

A. Einstein 
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While no more than 20 years ago most cosmological quantities were determined only as order-of-magnitude estimates, 
we are now living in the era of precise, “error at the percent level” cosmology: for instance, the amount of the mysterious 
dark matter in the Universe is determined with a precision of about 2%. Paradoxically, one of the most studied quantities 
in physics, the intensity of magnetic fields, is still very poorly determined when it comes to cosmological measurements.   
 
Magnetic fields in our galaxy are measured with a variety of methods that lead to a typical intensity of the 
order of a few microgauss (for comparison, the magnetic field of the Earth is about 0.5 gauss).   A microgauss 
is, however, a large intensity in cosmology, as it corresponds to an energy identical to that of the galactic 
plasma - this is not by accident, and it indicates equipartition of energy between magnetic fields and plasma.  
 
It is much more difficult to measure the field outside of galaxies.  Only at the end of the 2000’s did a new technique, 
developed by Andrii Neronov and Ievgen Vovk in Geneva, Switzerland, allow us to estimate the intensity of the 
magnetic fields present in the otherwise almost empty intergalactic space.  The technique works as follows. There 
are various observed sources of very high energy (about 1 TeV, comparable to LHC energies) gamma rays.  On their 
path towards the Earth, some of those gammas, interact with starlight creating an electron-positron pair.  These 
electrons and positrons, in turn, typically travel for about 1 megaparsec (about three light years) before losing 
energy in collisions with the photons in the Cosmic Microwave Background that is the feeble echo of the Big Bang.  
These lepton-photon collisions generate new photons at lower GeV-scale energies (about a factor 1000 in energy 
below the energy of the original photons).  As a consequence, associated with the original source of TeV photons, 
we expect to see a population of secondary GeV photons.  However, this second population is not observed!  The 
most natural explanation:  as electrons and positrons are charged particles, they can be deflected by magnetic fields 
that they encounter.  If the magnetic field is strong enough, these charged particles will not be pointing towards 
us (the Earth) by the time they emit the lower energy photons, hence the 
absence of GeV photons in our detectors. This hypothesis allows one 
to infer the existence of magnetic fields of an intensity between 10-18 
and 10-15 gauss that is uniform on a scale of one megaparsec or more.  
 
While the intensity of these magnetic fields is determined to a rather poor 
accuracy, the error being several orders of magnitude, their origin is a 
complete mystery!  In particular, what process would be able to set up even 
a weak magnetic field of 10-18 gauss that is uniform on a gigantic megaparsec 
scale, which is tens or even hundreds times the size of a typical galaxy?  A 
leading candidate for the generation of such large scale magnetic fields is 
inflation, the period of extremely fast expansion that the Universe is supposed 
to have undergone about 10-30 seconds after the Big Bang and that stretched 
our Universe from subnuclear sizes to the radius of about one meter.  Since 
inflation can stretch space so efficiently, it has been long considered a natural 
candidate for the generation of magnetic fields with large coherence length. Unfortunately, the standard theory of 
electromagnetism that we all learn in college (Maxwell’s equations), even during inflation, is known to be unable to 
generate sufficiently intense magnetic fields.  A couple of years ago, UMass Associate Professor Lorenzo Sorbo and 
collaborator Chiara Caprini from the CEA, near Paris, proposed a modification of Maxwell’s electromagnetism that 
would be relevant during inflation and would be able to consistently explain the observed magnetic fields.  This is 
now the only existing model that is able to explain the observed cosmological magnetic fields by using phenomena 
that occurred during inflation.  The effects of the required modification of electromagnetism would be unobservable 
in an experiment performed in a laboratory today.  So, how can we know whether this explanation is the right one?  
One prediction of the process proposed by Caprini and Sorbo is that the magnetic fields generated this way would 
be would be always spiraling in the same direction.  Indeed, one of the next tasks of observers is to see whether 
cosmological magnetic fields have a preferred swirling direction.  These are very difficult measurements, and while 
there are already some claims in the literature, the situation is far from being settled.  However, maybe there exist 
swirls in the sky that can tell us something more about the mysterious origin of the cosmological magnetic fields. 
Stay tuned!

R
esearch

MAGNETIC FIELDS IN THE UNIVERSE

 
Image Credit: ESA/Planck Collaboration. Acknowledgment: M.-A. Miville-Deschênes, CNRS – Institut d’Astrophysique Spatiale, 
Université Paris-XI, Orsay, France

The magnetic field along the Galactic plane. 
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magnetic fields oscillate in the plane orthogonal to the 
direction of propagation.  For a gravity wave, it is lengths 
in this plane that oscillate.  As one direction contracts in 
length, the perpendicular direction expands and vice versa.   
 
The two LIGO detectors, one in Hanford WA and the 
other in Livingston LA, each consists of a pair of 4 
kilometer long, high vacuum beam tubes, equipped with 
apparatus to measure any relative change in their lengths.  
It is essentially a giant Michelson interferometer, familiar 
from classical optics, built to be sensitive to changes in 
length that are only a small fraction of the size of a proton. 
 
This detection challenge has now been met in a 
spectacular way.  The first observed waves originated 
from a pair of black holes, each with roughly 30 
times the mass of the Sun, orbiting one another in a 
system 1.3 billion light years from Earth.  Over vast 
stretches of time, their orbit had decayed through 
emission of gravitational radiation, until the black 
holes were separated by only a few hundred kilometers. 
 
After decades of patient development to reach the 
required sensitivity, the newly upgraded Advanced 
LIGO detector saw the characteristic “chirp” signature 
of the final catastrophic merger of the black holes.  
This first observed event happened very soon after 
the machine’s commissioning, and it is expected that 
more such events are already in the analysis pipeline. 
 
The connections between gravity waves and UMass 
Physics are deep, but somewhat complicated, and actually 
started back in the 1970’s.  In 1974, UMass Physics and 
Astronomy faculty member Joe Taylor and graduate 
student Russell Hulse discovered the first binary pulsar 
system, now known as PSR B1913+16, using the Arecibo 
radio telescope.  A pulsar is a rotating neutron star that 
acts like a lighthouse, sending out an intense beam of 
emission that sweeps around as the star rotates.  If the 
geometry is right, the beam sweeps by us here on Earth.  
Pulsars signals are known for their precise regularity.    
 
Hulse and Taylor noticed that the signals from PSR 
B1913+16 were not precisely periodic.  Sometimes 
they arrived a little earlier than average, sometimes 
a little later, in the manner one would expect if the 
pulsar was part of a binary system.  They were able 
to tease out the details of this orbit from the pattern 
of arrival times. Over years of observation they were 
also able to show that the orbit was slowly decaying, 
and at exactly the rate predicted by general relativity 
for energy loss via gravitational radiation.  Hulse and 
Taylor had thus provided strong indirect evidence 
for the existence of gravity waves, and they shared 
the 1993 Nobel Prize in Physics for their discovery.   

GRAVITATIONAL WAVE DETECTION 
On February 11, 2016, the LIGO and VIRGO 
collaborations announced the first direct detection of 
gravitational waves.  This is a scientific achievement of 
the highest order.  Gravitational radiation is a cornerstone 
of Einstein’s theory of gravity, general relativity, whose 
100th anniversary was celebrated in 2015.  However, 
because of their extreme weakness, actually detecting 
gravity waves has been a formidable challenge.   
 
According to general relativity, gravitational forces 
arise from the curved geometry of spacetime.  Gravity 
waves are small ripples in the curvature that travel at 
the speed of light.   They are produced by any mass 
that that undergoes oscillation.  When you wave 
your hand or shake your head, you are producing 
gravity waves.  However, to make an appreciable 
amount of gravitational waves requires very compact, 
massive objects, like black holes or neutron stars, 
moving at speeds comparable to the speed of light, 
and, even then, the signals are weak here on Earth. 
 
The acronym LIGO stands for Laser Interferometer 
Gravitational Wave Observatory.  Recall that as a light 
wave travels through space, perpendicular electric and 
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Overlapping data from the Hanford and Livingston detectors, 
separated by about 2000 miles, is very strong proof the signal 
is real and not background noise.

Image Credit: SXS, the Simulating eXtreme Spacetimes 
(SXS) project (http://www.black-holes.org)
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Taylor moved from UMass to Princeton University 
in 1980.  After finishing his PhD, Hulse spent 
30 years working at Princeton’s Plasma Physics 
Laboratory and is now a faculty member at UT 
Dallas, where he is the founding director of the UT 
Dallas Science and Engineering Education Center. 
 
Until recently, UMass Physics has had a very active 
LIGO affiliated research group led by Prof. Laura 
Cadonati.  Many UMass graduate students and 
undergraduates have contributed to the development 
and success of the LIGO project under her direction.   
 
Collaborators listed on the Feb. 11th LIGO paper 
include former UMass graduate students Satya Ray 
Pitambar Mohapatra (PhD, 2012, now a staff scientist 
at the MIT LIGO Lab), Jessica McIver (PhD, 2015, now 
a postdoctoral researcher at Cal Tech), Daniel Hoak 
(PhD, 2015, now working on the VIRGO experiment 
at the European Gravitational 
Observatory) and Alex Lombardi 
(MS, 2015), as well as UMass 
undergraduate Kalina Nedkova 
(BS, 2015), and current UMass 
graduate student Sarah Zuraw.   
 
In January 2015, Prof. Cadonati 
moved from UMass to the Center for 
Relativistic Astrophysics at Georgia 
Tech, which has a large theory effort 
devoted to gravity waves.  However, 
we were pleased to welcome her 
back on campus to deliver a 
colloquium to a packed audience 
on February 17th, less than a week 
after the discovery was announced.   
 

Looking forward, the 
observation of gravity 
waves has opened a 
new window on the 
universe,  creat ing 
a  new branch  o f 
astronomy.  For the 
first time, we can 
care fu l l y  observe 
systems where the 
curvature of space-
t ime i s  large  and 
nonlinear gravitational 
effects dominate.  One 
of the first important 
projects is to test 
general relativity in 
this regime.  However, 
e v e r y o n e  i s  a l s o 

looking forward to the discovery of unforeseen new 
phenomena.

R
esearch

Image provided by the LIGO Laboratory

Image Credit: Caltech/MIT/LIGO Lab

Artist’s conception of the warping of space-time just before 
the merging of the two black holes.
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Tony Dinsmore’s group has been expanding its 
research on lipid bilayer membranes, seeking to learn 
how proteins or particles that bind to cell membranes 
assemble themselves to carry out their functions.  As 
an example, cells communicate with one another in 
part by the process of endocytosis, in which a section 
of membrane pinches off and forms a small vesicle. 
Endocytosis is the culmination of a highly coordinated 
activity involving many lipid and protein molecules. We 
investigate aspects of this process and, inspired by the 
biology, we work with colleagues at Brandeis University 
to mimic endocytosis in synthetic systems. More recently, 
we began working with Jenny Ross, Thayumanavan 
(UMass Chemistry) and our colleagues off campus in a 
new Army-funded MURI program. Our goal is to carry 
out experiments that identify the design principles for 
multiscale materials that can alter their macroscopic 
properties in response to molecular-scale triggers.  
 
Bob Hallock’s group studies the remarkable substance 
solid helium.  About ten years ago a group at Penn 
State, using a rotational apparatus and analogy with 
superfluid liquid helium, announced the presence of 
a supersolid: solid helium that could simultaneously 
have superfluid properties.  That announcement was 
premature and the effect seen is now understood to 
be due to other causes.  But Bob’s group (with Mike 
Ray as a student and subsequently Yegor Vekhov as 
a postdoc) created a unique apparatus to approach 
the question of possible supersolidity in a new and 

innovative way.  They were able to demonstrate that 
it was indeed possible to pass helium atoms through 
a solid filled cell while at the same time the density of 
the solid increased – but not as previously claimed by 
others.  Our theorists, Boris Svistunov and Nikolay 

Flux of helium through solid 4He (0.1 mbar/sec = 7.2 cm3/year) 
as a function of temperature. The rise with a fall in temperature 
is universal (sample independent) and the extinction near 0.1 K 
is due to the 3He impurity blocking the ability of atoms to flow.

Prokof’ev and their colleagues offered a theoretical 
explanation for the phenomena, which included the 
presence of one-dimensional superfluidity along the 
edges of dislocations in the solid. At the request of the 
editors of Physics Today Bob created a summary of work 
in the field that was published in the May 2015 issue. 
 
Prokof’ev, Svistunov group: For over half a century, 
the Hubbard model (electrons moving on a lattice and 
repelling each other when they happen to be on the 
same site) has played a paradigmatic role in attempts 
to understand quantum phenomena exhibited by 
correlated electrons in solids and, more recently, by 
ultra-cold atoms in optical lattices. Despite substantial 
effort and apparent simplicity of the model, its behavior 
in many important regimes has remained a mystery, to 
the extent that none of the phase boundaries at zero 
temperature was known with controlled accuracy. The 
situation is changing now thanks to the development of 
the diagrammatic Monte Carlo technique that allows 

one to compute contributions from millions of Feynman 
graphs. (Feynman graphs are described in another 
context in an article on page 6). The UMass team (B. 
Svistunov and N. Prokof’ev) in collaboration with 
Youjin Deng (University of Science and Technology of 
China-Hefei and adjunct UMass professor) and Evgeny 
Kozik (King’s College London, former UMass graduate 
student) used new technique to study the development 
of superfluid instability in the Fermi-liquid regime of 
the two-dimensional Hubbard model, and for the first 
time established the ground state phase diagram with 
controlled error bars.  The corresponding “map” of 
superfluid states in the density-interaction (n,U)-plane is 
rather complex, and describes competition between the 
superfluid states of various p- and d-wave symmetries. 
Their article [EPL 110, 57001 (2015)] was included in 
the European Physics Letters journal Highlights of 2015. 

T=0 phase diagram of superfluid phases in the Fermi-Hubbard 
model (p’ state has the same symmetry as p, but features six 
nodes in the superfluid gap function instead of nominal two)
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The Yan group has been working on atomically thin 
transition metal dichalcogenides, a class of layered 
materials that possess interesting spintronic and 
valleytronic properties. In contrast to traditional 
electronic devices that make use of charge flow, spintronics 
and valleytronics use spin and valley (electrons in 
different valleys have very different momenta) quantum 
degrees of freedom to represent, store and manipulate 
information.   Photon helicity resolved measurements 
from the Yan group show that some phonons of the 
atomic layer preserve the circular polarization of the 
light, while others switch it completely, as determined by 
the symmetry of the lattice vibrations.  Since circularly 
polarized light carries a definite angular momentum, 
these measurements provide a means to probe the 
angular momentum composition of the electronic states 
involved in the photon-electron-phonon interaction 
process, which is important for valleytronics using these 
two dimensional materials. This work is published in 
Nano Letters (DOI: 10.1021/acs.nanolett.5b00092).  

 
 
 
 

 
Don Candela’s group’s research is in two different areas 
of condensed-matter experiment: (a) Soft matter at room 
temperature, using NMR imaging (MRI) methods, 
and (b) Quantum fluids and solids at extremely low 
temperatures and high magnetic fields.  In the first 
area Prof. Candela has studied systems like fluids in 
porous media and flowing and fluidized granular media 
(shaken and poured sand), using MRI to look inside 
these systems to see how the particles are moving and 
compare with statistical theories. The goal of this work 
is to understand, in a rigorous way, the behavior of 
these systems that can act like solids, liquids, or gasses 
depending on experimental conditions.  In the second 
area Prof. Candela and collaborators at the National 
High Magnetic Field Laboratory in Florida have studied 
how impurities can move freely through solid helium by 
quantum tunneling and how a quantum liquid can be 
become thousands of times more viscous when a strong 
magnetic field is applied.

The helicity resolved shear (S) and breathing (B) modes for (a) 
MoS

2
 (b) WS

2
 (c) MoSe

2
 and (d) WSe

2
. The evolution of sheer 

mode and breathing modes are guided by the red and black 
dash curves, respectively.

 
  
2015 saw the release of “Gecko-Hamaker,” a new  
science software tool co-developed by Professor 
Adrian Parsegian, Visiting Professor Rudi Podgornik, 

and UMass student 
Jaime Hopkins with 
their collaborators 
a t  Case -Western 
Reserve University, 
led by Professor 
Roger French, and 
a t  t h e  U n i v e r -
s i ty  of  Missour i  
Kansas City led by 
Wai -Yim Ching . 
G e c k o - H a m a k e r 
implements a theory 
of van der Waals-
London dispersion 
forces, which are 

responsible for the structure and properties of many 
materials around us.  Examples include organic and 
biological materials, such as DNA or collagen, as well 
as inorganic materials such as carbon nanotubes or gra-
phene. An article about the new software was featured 
on the cover of the journal Langmuir on September 22, 
2015 (v31, Issue 37). Professor Parsegian is a renowned 
expert on van der Waals forces – he literally wrote the 
book on the subject – and this package is a culmination 
of many years of theory and experiment.

STUDENT COLLABORATES ON NEW 
SCIENCE SOFTWARE

Our students are engaged in research and 
outreach that can involve conferences 
and workshops anywhere in the 
world.  Valuable as they are, 
these opportunities can be 
difficult to fund because 
undergraduate travel 
is not always included 
in research grants.  To 
enable students to seize 
these opportunit ies, 
department head Rory 
Miskimen set up a new 
travel grant program with 
$5,000/year.  Applications 
for the travel funds are now 
accepted on a rolling basis.  For 
more information, please write to 
upd@physics.umass.edu. 

STUDENT TRAVEL GRANTS
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The physics faculty continues to provide myriad opportunities for physics students to engage in original, cutting-edge research.  In the 
senior survey of the class of 2015, more than 70% of students reported participating in a research project with a faculty member.  
Topics vary widely!  Here is a list of some of the undergraduate projects from this past year: 
 

Student                             Faculty Advisor              Research Project 
Jeffrey Ames             Pocar                     Silicon photomultiplier detector tests in a vacuum cryogenic setup 
David Balaban             Willocq                     Monte Carlo studies of the signal-to-background optimization with track jets for          
......................................................................   .. . .the ATLAS diboson search with hadronic jets 
Robbie Bancroft             Dinsmore                     Measuring electrostatic effects at oil-water interfaces and how they affect the               
..............................................................................binding of nanoparticles 
Chris Brisette             Kilfoil                     Extending a mathematical model for steady-state ATP activity to a new (creatine .....
..............................................................................phosphokinase) system and carrying out experiments to test it 
Matthew Burke              Pocar                     Working with the xenon liquefaction system for nEXO (next  Enriched Xenon ..........
..............................................................................Observatory)  research and development 
Joshua Bostwick (iCons)                              Investigation of PEDOT:PSS-based Materials for Thermoelectrics 
Jared Callaham                  Machta                        Population Annealing in Bidisperse Hard Sphere System 
 Joshua Carey              Brau                     Learning simulation tools and the programming language Python 
Kaylee Cortes              Ross                     Studying microtubule gliding under the action of protein motors on textured,  
                                                                              non-planar surfaces 
Genya Crossman              Willocq                     Monte Carlo studies of the signal discrimination potential for the ATLAS dilepton ....
..............................................................................resonance search at the high-luminosity LHC 
Matthew Downing             Miskimen                   ..Using Root to analyze data from prototype multi-wire proportional counters using ..
...................................................................... .......cosmic rays and radioactive sources 
Brandon Hancock             Goldner                         Imaging and analyzing the motion of cellulose synthase in Brachypodium  ..................
..........................................................................................................distachyon 
Edward Gelberg       Pocar                     Measurement of Cs-134 production in natural xenon 
Jackson Gibney      Pocar                     Characterization of SiPMs in both vacuum and liquid xenon, with some  .................
...............................................................................programming of data acquisition software 
Saba Karimeddiny               Machta                     Monte Carlo simulations and analytic calculations of a one-dimensional noisy .........
............................................................................. .coupled map system to compare its behavior to the one-dimensional Ising model  
Cameron Lane       Tuominen      Experiments with small-scale calorimetry 
Charles Mark Lewis          Dinsmore                   Measuring the mechanical properties of charged granular media 
Thomas Leyshon               Brau                     Data analysis using Root 
Thomas Leyshon              Ross                     Experiments with microtubule-severing enzymes 
Gabriel Madigan               Willocq                     Data and Monte Carlo studies for the Run 2 non-resonant dilepton ATLAS search 
Sean McGrath (iCons)       Auerbach                       Understanding the Raman Sectroscopy of Cellulose Pyrolysis 
James McInerney              Jennie Traschen              An isentropic phase transition for Kerr-de Sitter black holes 
Trey Nasser               Pocar                     LabVIEW programming of the nEXO xenon liquefaction slow control 
Liam O’Brien               Menon....................... .Investigating the behavior of sheets of varying thickness near the boundary of two 
............................................................................ .fluids 
Kyle O’Connell               Kawall                    Calibrating and minimizing uncertainties on NMR probes that then are used in        
.............................................................................. an experiment carried out at Fermilab to measure the anomalous magnetic moment 
............................................................................ of the electron to an unprecedented level of precision  
Mitch Negus (iCons)          Pocar                            Simulating radon-daughter induced backgrounds to improve the detection of         
......................................................................... ....efficiency of nEXO 
Tyler Parker               Goldner                    A GPU program to model FCS of single molecules in freely-diffusing droplets 
Kevin Quirion               Dallapiccola       Development and generation of Monte Carlo simulated samples of dark photon .....
..............................................................................production at the ATLAS experiment 
Phil Rebrovic                      Dinsmore                      Manufacture and interfacial behavior of small polystyrene ellipsoidal particles 
Nicholas Russo               Willocq                     Monte Carlo studies of new jet reconstruction algorithms for the ATLAS di-Higgs to 
........................................................................... . 4b analysis 
Anwesha Saha                   Pocar                             Investigation of design options for cathodes for the nEXO (next  Enriched Xenon     
..............................................................................Observatory) experiment 
William Schober             Willocq                   Monte Carlo studies of multivariable signal extraction techniques for the ATLAS  
                                                                              di-Higgs to 4b analysis 
Neil Shah             Tewari                     Investigating the role of wall friction on the rate of flow of grains in a hopper using 
..............................................................................LAMMPS molecular dynamics simulation software 
James Smith                      Pocar                             Working with a data analysis framework 
Kaylee Spitaels             Pocar......................    ...Learning nEXO laboratory setups for testing UV-sensitive photosensors 
Boris Stanchev             Willocq                         Impact of bottom quark identification schemes on detecting Higgs pair producing    
..............................................................................resonances 

UNDERGRADUATE RESEARCH PROJECTS
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Daniel Todd using a microscope to look at things described in 
the article on his Chang Award.

Sam Teale                          Dinsmore                      Measuring electrostatic effects at oil-water interfaces and how they affect the ..........
..............................................................................binding of nanoparticles. 
Emma Thompson              A. Briseno (PSE)            Optimization of polymer flow coat techniques for use in organic photovoltaics 
James Tilley                       Goldner                        Charactering Transport Phenomena of Membrane-Bound Cellulose Synthase ............
............................................................................ ..Complexes using Image Correlation Spectrscopy 
Danny Todd             Ross                     Experimental study of the motion of cytoskeletal filaments being driven by      ..........
..............................................................................molecular motor proteins in a gliding assay  
Ian Torres             Dinsmore                    Fabrication of giant unilamellar vesicles from novel amphiphilic diblock copolymers 
Ricardo Woelker             Willocq                     Comparisons between data and Monte Carlo simulation for the ATLAS diboson .......
........................................................................ .....search with hadronic jets 
Austin Wynn             Yan                     Exfoliation and transfer techniques for 2D materials and devices 

Guangfeng Yu             Menon.................   .....Using photoelasticity to measure stresses in an object

R
esearch

Samantha Cabral making flow 
chambers for microtubule 
bundles.

Liam O’Brien working on the kinetics of adsorption onto fluid-
fluid interfaces.

Trevor Demille giving a talk on his research at the New 
England Section of the APS at Wheaton College on April 2 
2016.  Topic: pH in attoliter (10^ -18) droplets

Sean McGrath (left) and 
Christian Haughwout (across 
table) assembling multi-wire 
proportional chambers. 

Joshua Bostwick measuring the thermal conductivity of 
nanostructures by heating them and measuring their resistance 
to electricity as a function of temperature. 

Julianne Flowers researching how quantum dot cargoes on the 
motor proteins move in microtubule networks. 
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Each year more than 1000 students, mainly life science majors, take the Physics Department’s introductory P131/
P132 sequence of courses.  For the past two years P131 has become a hotbed for experimentation with innovative 
teaching methods.  Previously, Senior Lecturer Heath Hatch taught P131 in a large 
lecture format.  Students responded well to his engaging lecture style, but he was always 
looking for ways to improve the course.   When the new Integrative Learning Center, 
next door to Hasbrouck Lab, opened its doors in Fall 2014, it was packed with high 
tech classrooms designed for active learning approaches.   Through Hatch’s initiative for 
the Physics Department, Physics became an early user of these new resources.  The new 
strategy for P131 is based on Team Based Learning (TBL) (see below for explanation).   
 

Starting with a single 100-student section in Fall 
2014, Hatch and a group of collaborators have 
gradually transitioned the whole course to the 
TBL format.  This is being completed in Spring 
2016 with the inclusion of the formerly separate 
lab component into the main body of the course.   
 
This project has benefitted from added personnel.  
Lecturer, Brokk Toggerson, was hired in Fall 2015 
specifically to work on P131.  Also in Fall 2015, Hatch co-taught an 8AM section 
with UMass/Amherst Chancellor Kumble Subaswami.  Swami, as he is known 
on campus, is a condensed matter physicist.  He formally became a member of 
the Physics Department when he came to campus, but this is his first venture 
into teaching for the Department!

Chancellor Kumble  
Subaswami

TEAM-BASED LEARNING IN PHYSICS FOR LIFE SCIENCES

teaching

 
TEAM-BASED LEARNING JUSTIFICATION FOR PHYSICS 131 
Think about a previous math or physics class you have taken. It probably followed the format: content and simple 
example problems presented in lecture with more difficult problems done on your own for homework. The idea of 
this TBL course is that you can be exposed to content and simple examples on your own. Then, in class, where you 
will have the support of your classmates and instructors, you will work more challenging problems. Thus, essentially 
all of class time is spent working in teams to learn how to apply the ideas you learned on your own. 

 
There are many scholarly articles that clearly indicate that learning is an active process. Lecture is an inherently 
passive process. In a lecture, we sit, listen, and take notes. Most actual learning comes from doing the problems and 
making study materials while using lecture notes as a guide. In TBL, you are in the classroom with the lecturer and 
the TA’s when you are working on this part of the learning experience. 

  
Again, the reason you will be working in teams is based on education research, which indicates that learning is, in 
additional to being inherently active, also an inherently social activity. We have all been in the rut where we can’t 
figure something out, but as soon as we bounce ideas off someone else, we get it. That experience is a manifestation 
of the social aspect of learning: being forced to articulate your ideas clearly and bounce them off of others improves 
learning and problems solving skills. In addition, in the science or health fields, the lone-genius working by him or 
herself, an archetype which is so prevalent in our culture, is exceedingly rare! To work in the science and health 
fields, you need to be able to work with others on scientifically challenging tasks. 

WHY TBL?

OKAY, SO LEARNING IS ACTIVE, BUT WHY THE TEAM PART OF TBL?
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Chancellor Kumble  
Subaswami

Teaching
 

TEACHING & LEARNING EXPERIENCES  
FOR UNDERGRADUATES

The following article describes how one physics major 
was able to shape her own course of study, illustrating 
the flexibility in our teaching programs.  The Applied 
Track and General Track options for the physics degree 
permit physics majors to tailor a concentration to their 
own specific interests while keeping 
physics at the core of their education.

Jasmine Abdollahi is a senior 
physics major with a concentration 
in Building Science, an economics 
minor, and a passion for sustainability 
in the built environment.  Among 
the physics courses she found 
especially pertinent were Statistical 
Mechanics, Intermediate Laboratory, 
and Computational Physics.  Serving 
as a teaching assistant in Physics 
118, Energy and Society, provided 
an additional learning and teaching 
experience.  

Her choices of extracurricular 
activities were important.  Jasmine 
was the secretary of the Society of Physics Students.  
SPS encourages its members to explore various career 
paths, both in academia and industry.  She later 
became the president of the UMass Student Chapter 
of the U.S. Green Building Council, which provided 
an opportunity to learn more about environmentally 
sound building practices and participate in a variety 
of community service projects.  As president she was 
involved in expanding a network to include other 
sustainability-related student groups and with the 
local professional chapter of the U.S. Green Building 
Council.  She is also a member of the Isenberg Women 
in Business (WiB) student chapter.  It seeks to support 
fellow students professionally and personally in the 
classroom and prepare for a successful post-graduation 
career.  Each of these groups offers members a 
supportive environment, allows the establishment of 
connections, and fosters confidence in development as 
students and young professionals. 

We quote Jasmine, “I have created a concentration 
in my physics major to focus on building science and 
sustainability. The courses for my concentration mainly 
are in the Department of Building and Construction 
Technology. I have learned about building practices, 
energy efficiency, and have taken lab courses using 
tools such as energy-modeling software. A background 

in physics is especially useful when modeling the flow 
of energy and moisture throughout buildings, which 
is essential in understanding and determining building 
performance. Having a background in physics, instead 
of engineering which is typical of building scientists, 

gives me breadth in my language and the ability to 
communicate about research and science. This is 
especially useful because the way we study buildings 
is evolving and is academic in nature.

“Since deciding to not follow the traditional 
“Professional Track” for my physics degree, I have 
participated in a short-term study abroad in Iceland 
called the GREEN Program. While there, I heard 
lectures from Reykjavik University professors, toured 
commercial scale renewable energy facilities, and 
conducted an interdisciplinary capstone project with 
fellow students. I have also attended the Greenbuild 
International Conference and Expo in New Orleans 
and in Washington, D.C., where I met with industry 
leaders and heard speakers who inspired a deeper 
passion for creating an environmentally, socially, and 
economically sustainable built environment. Last 
summer I found a great opportunity through the 
Massachusetts Clean Energy Center in an internship 
with a building systems consultancy called WSP - 
Built Ecology, a specialty sustainability service. We 
worked with architects to push the sustainability goals 
for international building developments by offering 
insight to design decisions that can benefit building 
performance as well as the health and comfort of 
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graduate students, old and new

GRADUATED IN 1995

ENTERED IN 2015

Left to Right: Michael Nieslony, Guy Rosin (front), David Atkinson (rear), Alyssa Conway, Sarah Zuraw,  
Ebru Dogan, Janek Bechtel, Christopher Nedlik, Sebastian Wozniewski, Simon Hirscher, Zhejun (Victor) Shen, 

Jeffrey Gertler, Meng Xin, Yong Du 

  Mengshe Cao                    Kurt Ketola                 Christopher Lathrop

1995 MS and PhD graduates not pictured: Burin Asavapibhop, Daniel Grubbs,  
Lars Kielhorn, Yuan Ren, Winfried Teizer, Mark Windoloski 

       Andreas Lucke                  Antonio Perez                    Robert Ragan
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Recent years have seen the construction of up to date 
facilities on campus focused on the life sciences, studio 
arts, and new classroom technologies.  Now it is the 
turn for Physics (along with Chemistry) to have access 
to modern lab space, including high bay  research areas 
designed to meet the needs of 21st century science. 
 
The new Physical Science Building (PSB) will house 
roughly 14 experimental physics labs, drawn both 
from the condensed matter and high-energy sides of 
the department.  The first step in the construction 
process was actually a “deconstruction” of the 19th 
century, brick West Experiment Station (WES), which 
until very recently stood between the Lederle Tower 
and Hasbrouck Laboratory.   The PSB site is currently 
a flat plane.  The WES will ultimately be remade using 
modern materials and standards. To preserve its former 
exterior appearance the original bricks and architectural 
details will be reused. The new WES will house offices 
for faculty and graduate students.   The main section of 
the PSB is designed to “complement, without competing” 
with the historic architectural “vocabulary” of the WES.   
 
The entire 95,000 square foot facility is designed to 
meet LEED Silver standards for energy efficiency and 
environmentally friendly design, including an extensive 
“green roof” plaza between PSB and Lederle.   Move in 
is scheduled for 2018.

NEW HIGH-BAY LAB SPACE FOR PHYSICS

The West Experiment Station was deconstructed brick by 
brick and carefully categorized for the reconstruction. An 
interesting video documneting the process can be seen at 
http://www.umass.edu/newsoffice/article/video-brick-brick-
reconstruction-west.

Street view from North Pleasant Street.

View from the Campus Center (Hasbrouck entrance).

Site plan. The tall white sillouette represents the Lederle Graduate 
Research Tower, and the two buildings to the left are  old and 
new Goessmann. The new Physical Science Building  will connect 
to Goessmann via second floor overpass.
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faculty awards

 
DONOGHUE NAMED SCHROEDINGER  
PROFESSOR

Prof. John Donoghue was invited to be the 2015 Erwin 
Schrödinger Visiting Professor at the University of 
Vienna. This position is in honor of Nobel laureate 
Erwin Schrödinger, and the Visiting Professor gives one 
lecture to a wide audience and three specialized lectures 
to advanced physicists. Prof. Donoghue lectured on 
General Relativity as a Quantum Field Theory during 
October and November of 2015.  The talks were based 
on a course given jointly at UMass and Dartmouth 
College last spring.

 
Egor Babaev, Adjunct Professor of Physics (who is a 
tenured Full Professor of Physics at the KTH Royal 
Institute of Technology) was recently awarded the annual 
Göran Gustafsson Prize for research 
by the Royal Swedish Academy 
of Sciences, the highest award for 
physics available in Sweden.  The 
academy cited Babaev’s “original 
theoretical research, which has 
shown entirely new ways to 
understand complex systems and 
processes in materials physics.”  Previously, while an 
Assistant Professor in our department, Egor Babaev was 
awarded the Tage Erlander Prize in Physics by the Royal 
Swedish Academy “for pioneering theoretical work that 
predicts new states of matter in the form of superfluids 
with novel properties.”  The Erlander Prize in Physics is 
awarded only once in every four year period.

 
2015 AMERICAN PHYSICAL SOCIETY  
FELLOWS

Recently, three physicists with connections to our 
department have received the distinction of being 
named Fellows of the American Physical Society. From 
the APS web page: “Fellowship is a distinct honor 
signifying recognition by one’s professional peers. 
Any active APS member is eligible for nomination and 
election to APS Fellowship. The criterion for election is 
exceptional contributions to the physics enterprise; e.g., 
outstanding physics research, important applications 
of physics, leadership in or service to physics, or 
significant contributions to physics education.” 
 
Alexey Petrov, currently a Wayne State University 
Professor, received his PhD from UMass in 1997 and was 
nominated by the Division of Particles and Fields.  He 
was cited “for his contributions to heavy flavor physics, 
in particular studies of charm quarks and contributions to 
indirect searches for physics beyond the Standard Model.”  
 

Alexey becomes a 
third generation 
F e l l o w  h a v i n g 
UMass connections: 
his PhD advisor 
was retired UMass 
faculty member and 
APS Fellow John 
Donoghue, who in 
turn was the PhD 

student of retired UMass faculty member and APS 
Fellow Barry Holstein. (More widely, Alexey is a fifth 
generation APS Fellow because Barry Holstein’s thesis 
advisor was APS Fellow Lincoln Wolfenstein, who in 
turn was the PhD student of APS Fellow Edward Teller.)  
 
Adrian Parsegian, Professor in the UMass Physics 
Department was nominated by the Division of Biological 
Physics. Adrian was cited “for seminal contributions to 
biological physics by formulating and measuring forces 
organizing biological molecules and driving transitions 
in ionic channels and macromolecules to connect 
molecular structure, conformation, and function.”  
 
Laura Cadonati, was an Associate Professor in the 
UMass Physics Department and recently relocated to the 
Center for Relativistic Astrophysics at Georgia Tech. She 
was nominated by the Topical Group in Gravitation and 
was cited for “leadership of the gravitational-wave data 
analysis and astrophysics efforts of the LIGO Scientific 
Collaboration, including work connecting numerical 

modeling of sources to observations with the LIGO, 
Virgo, and GEO detectors.” 

 
The Department is pleased to report that Professor Lori 
Goldner was granted tenure by the Board of Trustees, 
effective September 1, 2015.  Lori joined the department 
in September 2008 as a full professor, a mid-Career 
scientist following seventeen years of research at NIST.   
 
Lori’s group uses and develops optical and physical 
tools for measuring and manipulating single biological 
molecules. The goal is to obtain a better understanding 
of how biological molecules and molecular complexes 
behave in confining and complex environments, up to and 
including living cells. Lori’s research is motivated by a desire 
to understand how individual biomolecular components 

GOLDNER PROMOTION
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POCAR PROMOTION

Professor Andrea Pocar has been promoted to the rank 
of Associate Professor and granted tenure.  Recently 
he was listed by Business Insider as one of “9 scientists 
who are changing the way we view space.” Previously, 
he was listed by the same publication as one of “50 
groundbreaking scientists who are changing the way we 
see the world.” This was in recognition of his novel study 
of neutrinos and the inner workings of the Sun, using the 
Borexino experiment, based in the Gran Sasso tunnel in 
Italy. In a clever use of data analysis, the group was able 

work together to drive the behavior of living systems. 
 
In living systems, biomolecular interactions occur in 
environments with structure and dynamics on many 
length and time scales. Molecules assemble and give 
rise to new components that serve as reliable storage 
devices, structural scaffolds, and robust transport 
systems. Molecular complexes generate and store energy 
in a useable form. They store and retrieve information. 
The field of biophysics addresses such questions as: 
how does this happen, and how do higher properties 
and new functions emerge from underlying molecular 
interactions? The question that Lori’s research most 
directly addresses is:  How do we understand and 
model molecular structure, dynamics, and function 
in a confining, crowded, or complex environment? 
 
Two separate projects are underway in her labs.  The 
first involves nucleic acids. Single-molecule-sensitive 
fluorescence imaging is used to study the conformational 
fluctuations and transformations of specific DNA and 
RNA molecules. One novel aspect of this work is the 
use of nanoscopic emulsion droplets for confining 
individual molecules. Attoliter-volume emulsions 
droplets (about 100 nm radius) make excellent 
nanoscopic “test tubes” to hold, mix, and measure 
single molecules. They can be optically trapped in 
the detection region of a microscope to facilitate 
single-molecule measurements without the need to 
chemically tether the molecule under study to a surface.   
A second project involves imaging and tracking single 
cellulose synthase complexes in living plants.  Cellulose is 
the most abundant polymer on earth, and it stores much 
of the Sun’s energy, but remarkably little is understood 
about how plants make it. In collaboration with Tobias 
Baskin in the Biology Department, Lori’s group images 
and tracks the motion of cellulose synthase complexes 
as they move through the plasma membrane of cells 
in living plants and create crystalline microfibrils of 
cellulose. The goal is develop a good physical model of 
how cellulose is formed by plants.

 
NEW GRANT FOR ROSS

Professor Jennifer Ross was awarded a grant to build 
novel artificial materials that could, amazingly, contract 
and bend to cause motion like that of an inchworm. This 
award was given jointly by the Gordon and Betty Moore 
Foundation and the Research Corporation for Science 
Advancement.  Working with her colleagues Mike 
Rust (U. Chicago) and Rae Anderson (U. San Diego), 
Professor Ross will make the motors that will drive the 
contraction and extension, which will be controlled by 
circadian clock protein from cyanobacteria.  

to see the very low energy pp neutrinos which begin the 
nuclear fusion chain by which the Sun produces its energy.   

As a member of the EXO experiment, which takes place 
in a deep cavern (WIPP - the Waste Isolation Pilot Plant) 
in Carlsbad, New Mexico, Pocar is also trying to answer 
the question of whether the neutrino is its own antiparticle 
(called a Majorana neutrino). This experiment looks 
for the decay of a xenon nucleus, accompanied by the 
emission of a pair of electrons without any associated 
neutrinos (called neutrinoless double beta decay).   

Finally, he is attempting to determine the nature of 
“dark matter” which makes up much of the universe, 
as a member of the Darkside collaboration.  

 
Emeritus Prof. Morton M. Sternheim recently 
received the National Science Teachers Association 
(NSTA) Award for Distinguished Service to Science 
Education for his long-term dedication to science 
education. He will be honored during a banquet at the 
March 2017 NSTA national meeting in Los Angeles. 
 
T h e  a w a r d  h o n o r s  N S TA  m e m b e r s  w h o , 
through active leadership and scholarly endeavor 
over a significant period of time, have made 
extraordinary contributions to the advancement 
of education in the sciences and science teaching. 
 
Mort is currently director of the UMass STEM 
Education Institute and of the Pioneer Valley STEM 
Pipeline Network. STEM refers to science, technology, 
engineering and mathematics. Over the past 20 
years, the programs developed alternative ways to 
teach STEM subjects to K-12 and beginning college 
students, drawing on the expertise of local educators 
from kindergarten through college to offer better 

MORT STERNHEIM WINS NATIONAL 
TEACHING AWARD
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ARMSTRONG AWARD AND NSF GRANT 
A new Armstrong Fund for Science award was granted 
to Assistant Professor Jun Yan to support his project, 
“Detecting Quantum Flows in Reduced Dimensions.” 
The Fund provides $20,000 for one year and began 
in September 2015 to start a new research thrust in 
Professor Yan’s lab. He and his group aim to generate 
and investigate quantum currents in atomically thin 
crystals. These quantum currents may pave the way 

education on a number of fronts. In the process they 
focussed on K-12 students, K-12 teachers and higher 
education students preparing to become teachers. 
 
In the past, Mort has received awards from the 
Massachusetts Association of Science Teachers, 
the American Association of Physics Teachers, the 
Massachusetts Computer Using Educators, the 
Massachusetts Science Teachers Hall of Fame, and 
UMass Amherst. In recent years, with the aid of funding 
from the NSF, Mort has organized summer institutes for 
teachers on timely subjects including climate change, 
nanotechnology, and using digital images as sources of 
scientific data. The programs enable teachers to excite 
their students by bringing these scientific advances to 
their classrooms. 

 
UMass physics professor Stephane Willocq was recently 
elected as Chair of the Publications Committee by the 
ATLAS Collaboration Board. The ATLAS experiment 
at CERN’s LHC collider is a collaboration of more than 
3000 physicists spread among 38 countries.  As you 
probably know, the award of the 2013 Nobel Prize in 
Physics was based on the discovery of the Higgs boson by 
ATLAS and the competing CMS experiment.  However, 
ATLAS results extend far beyond the discovery of the 
Higgs.  To date, ATLAS has published nearly 500 papers 
and is currently publishing at a rate of roughly 100 papers 
per year.  The ATLAS Publication Committee manages 
this enormous task, defining publication policies, 
appointing expert committees to review each physics 
analysis and giving final approval to all papers before 
submission to journals. The Publications Committee also 
ensures the high quality of all ATLAS documents aimed 
at the general public.  Prof. Willocq’s appointment lasts 
for two years.  In the first year, he will serve as Deputy 
Chair, before taking over the responsibility of Chair in 
the second year.

WILLOCQ TO CHAIR ATLAS 
PUBLICATION COMMITTEE

for future electronics that are faster, lighter and 
more intelligent than present technology provides.   
 
Professor Yan was also awarded his first NSF grant this 
year, in a joint program with Prof. Sigfrid Yngvesson 
of UMass Electrical and Computer Engineering. 
This three-year grant (ECCS-1509599) supports 
experiments to explore the use of graphene – a crystal 
of carbon that is one atom in thickness – to detect 
terahertz electromagnetic radiation, which would be 
a major advance for application in astronomy and 
manufacturing.

 
Soft condensed matter physics has its intellectual 
roots in deeply traditional parts of the physics canon 
that are often not a part of our standard graduate 
training – solid and fluid mechanics, equilibrium and 
nonequilibrium classical stat-mech, dynamical systems, 
pattern-formation theory, and geometry, to name a 
few.  Since 2008, the UMass Physics Department has 
run an annual summer school for early-career graduate 
students entitled Soft Solids and Complex Fluids, with 
a view to help fill in these gaps in the curriculum. We 
host forty to fifty of the best graduate students in this 
field from all over the US for a week-long school in 
early June. Seated in the beautiful 16th floor space of 
the Math Department, the students enjoy views of the 
campus between intense sessions of lectures by four 
experts. We have been fortunate to have prominent 
scientists from all over the country (and beyond) 
come to UMass right after teaching duties end in their 
own institutions – to teach a little more. A random 
sampling of the mini-courses taught in the last few 
years: “Singularities in Fluids,” “Polyelectrolytes,” 
“Microrheology,” “Microfluidics and Electrokinetics,” 
“Active Matter,” “Nonequilibrium Statistical Physics 
of Aggregation, Adsorption, Coarsening,” “Theory 
of Elasticity,” “Topological Defects in Frustrated 
Soft Matter,”  and “Geometry and Topology in Soft 
Matter.”  In the schedule of classes and poster sessions 
of student research, we make time for a picnic, a 
hike, and of course, the students take the evenings 
to socialize and make new friends. One of the most 
gratifying sights for an organizer is to see a group of 
students from different universities get together at a 
conference for a reunion with their Summer School 
cohort.  Students have come back to UMass later 
in their careers as postdocs, seminar speakers and, 
maybe sometime soon, as a Summer School lecturer.  

outreach
SUMMER SCHOOLS - SOFT MATTER
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AWARD RECIPIENTS, PHYSICS DEPARTMENT, MAY 2015 

student awards

 
Hasbrouck Scholarship Award
(junior, academic excellence)
    James McInerney  
    James Tilley

LeRoy F. Cook Jr. Memorial Scholarship
(involvement in outreach or teaching) 
  Madeline Sauleda 
  Sean McGrath

Morton & Helen Sternheim Award 
 (educational outreach and/or teacher preparation)     
    Dana Brown 

UNDERGRADUATE AWARDS MAY 2015 

Left to Right: Dale Abbott, Sean McGrath, Madeline Sauleda, James McInerney, Dana Brown, James Tilley,  
Margaret Lutz, Gautam Satishchandran, Burcu Yucesoy, Derek Wood, Cody Goolsby-Cole

GRADUATE AWARDS MAY 2015

Kandula Sastry Book Award
(academic excellence and versatility)
    Gautam Satishchandran   
    

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

   Justin Archibald 
   Wei Xie

Quinton Teaching Assistant Award
(outstanding teaching assistant)
    Dale Abbott 
    Margaret Lutz 
    Cody Goolsby-Cole

Kandula Sastry Thesis Award
(presentation of outstanding thesis)
    Burcu Yucesoy 

Dandamudi Rao Scholarship
(research in biological physics or closely related 
area, in memory of Kandula Sastry) 
    Derek Wood
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DUNBRACK WINS GOLDWATER  
SCHOLARSHIP  
UMass Physics Major Aaron Dunbrack won a 
prestigious Barry Goldwater Scholarship in Spring of 
2015, following an intensive nationwide competition. 
The Goldwater award is a great honor – and all the 
more so for a student in his sophomore year.  The award 
supported Aaron’s work this year on “Exploring Large-
Scale Magnetic Fields in Galaxies via Rotation Measure 
Synthesis of Background Radio Sources.” Here at 
UMass, Aaron is now working with Professor Michael 
Ramsey-Musolf.  Aaron’s plans include graduate school 
and then academic research. 

 
CHANG RESEARCH AWARD

Professor Edward Shih-Tou Chang 
was born in Swatow, Kwangrung, 
China on July 6, 1940, and died in 
his home in Amherst on February 
15, 2012. He 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. Ed retired in 2008. 

After his retirement, Ed established a generous 
endowment to provide funds in perpetuity to support 

 
UNDERGRADUATE AWARDED RISING  
RESEARCHER 2015

Javier King ’15 was honored as one of six UMass 
undergraduate Rising Researchers for 2015, based on his 
work with the EXO-200 experiment.  EXO, more formally 
known as the Enriched Xenon 
Observatory, is constructed 
around a container of 200kg 
of ultra-pure liquid Xenon, 
kept isolated from cosmic 
rays in deep underground 
facility near Carlsbad, New 
Mexico.  The experiment aims 
to detect, or set new upper 
limits on, a phenomenon 
called neutrino-less double 
be ta  decay.  In  norma l 
double beta decay, a neutrino is emitted together 
with each of the two beta particles in the decay.                             
                                                                             
Working with UMass faculty member Andrea Pocar, 
King’s research was cited as having “influenced the 
data analysis and detector simulations for EXO-200, 
a world-class particle physics collaboration among 
approximately 100 scientists from institutions across the 
globe. EXO-200 uses of one of the better sensitivities 
in the hope of detecting a type of nuclear decay that, 
if detected, would tell us whether neutrinos are their 
own antiparticles—a Nobel-caliber discovery. King’s 
participation in this research is a rare instance of an 
undergraduate contributing to the core development of 
so important a project. His most notable contribution 
thus far has been the coding of a new software module 
that is now an integral part of the EXO-200 detector 
simulation framework.” 

small grants to undergraduate physics majors pursuing 
research projects, the Edward S. Chang Endowed Fund 
for Undergraduate Research. The Physics Department is 
very grateful for the generosity of the Professor Chang 
and his family.  These awards will provide valuable 
enriching opportunities for students for many years to 
come.

This year, two Chang Fund awards go to Daniel Todd 
and Aaron Dunbrack.  Both Danny and Aaron are 
physics majors and both are intent on moving to a PhD 
program after graduating from UMass. Each will receive 
$2,000 toward their stipend for the summer of 2016.

Danny will study the behavior of biological filaments 
driven by proteins known as molecular motors. With 
his advisor Professor Jenny Ross, Danny will work with 
a new method to control the speed of the molecular 
motors by means of light exposure.  In these experiments, 
individual filaments, composed of the protein actin, will 
be monitored by a microscope as they are forced by the 
motor protein called myosin. These experiments open 
up a new probe of structure and transport within live 
cells and, at larger scales, the contraction of muscles.

Aaron will work on a theory to explain why we 
find more matter than antimatter in the universe. In 
particular, he will investigate the possibility that matter/
antimatter asymmetry arose in the first few picoseconds 
following the Big Bang, in a proposed process known 
as electroweak baryogenesis. Aaron will work with 
Professor Michael Ramsey-Musolf, and his research 
will help develop an extension of the Standard Model, 
based on spinless particles with a specific interaction with 
the recently discovered Higgs boson. Undergraduate 
participation in theoretical particle physics is uncommon 
nationwide (e.g. among REU programs), so this project 
provides an unusual opportunity.

people



D
EPA

R
T

M
EN

T
 O

F PH
Y

SIC
S - U

N
IV

ER
SIT

Y
 O

F M
A

SSA
C

H
U

SET
T

S A
M

H
ER

ST

25

P
eople

Belchertown HS in 2005. In the 
following four years, he received 
an Associate Degree in Business 
Administration from Holyoke 
Community College, spent three 
semesters at the University of New 
Haven as a Music Major, and 
then came to UMass Amherst, 
where he received a degree in 
Business Administration with a focus on management. 
After his UMass graduation he worked in the Claims 
department at Liberty Mutual in Hingham until 
2013. He became a UMass employee in Health 
Services before joining the Physics Department.   
 
Brian’s responsibilities in Physics are mainly in 
procurement and general grant administration for 
Professors Jenny Ross and Chris Santangelo.  He 
also produces and distributes a weekly compendium 
of seminars in the College of Natural Sciences.   
 
Brian’s hobbies include snow-boarding, biking and 
guitar. He is currently studying to take the Graduate 
Management Admissions Test in preparation for 
applying to study for an MBA degree in accounting or 
marketing. Welcome, Brian!

NEW FACES

 
Brian Kearns joined the department in August, 2015. 
He is a native of Belchertown and graduated from 

Brokk Toggerson 
Brokk Toggerson has joined the Department as a 
Lecturer following two years as a Lecturer at the 
University of Arizona in Tucson.  He received his PhD 
from the University of California, Irvine, in 2012 in 
experimental high energy particle physics.  In 2014 he 
received two awards from the University of Arizona – an 
Award for Exceptional Undergraduate Teaching given 
by the Physics Department and a Teaching Award given 
by the University AAU Undergraduate STEM Education 
Project.  We are pleased to have him with us in the 
department and look forward to his contributions in 
Physics 131 and 132, where he is playing a major role 
in converting these important core service sources to the 
Team Based Learning approach. 

Brian Kearns

 
Laurie Banas joined the Department on February 
16th as an Accountant. Her office is in Hasbrouck, 
where she takes care of many of the administrative 

and financial aspects of 
the research programs 
of faculty and students 
in Condensed Matter 
and Biological Physics.
She came to us from the 
Polymer Science and 
Engineering Department, 
where  she  was  the 
business manager of the 
DOE-funded research 
center on Polymer-Based 
Materials for Harvesting 
Solar Energy.  Laurie has 
worked on the Amherst 

campus for 32 years, during which she held positions in 
the School of Education, Biochemistry Department and 
a few other campus units.  Laurie also trains service dogs 
and if you work in or visit Hasbrouck, you may catch 
a glimpse of a very gentle black lab. Laurie’s office is in 
Hasbrouck 411 and we are delighted to have her with 
us.  Welcome, Laurie!

Laurie Banas

 
HOAK WINS FULBRIGHT 
After completing his UMass PhD, with advisor Laura 
Cadonati, in summer 2015, Daniel Hoak is spending 
this year on a Fulbright Student Scholarship in 

Pisa, Italy, working 
at  the European 
G r a v i t a t i o n a l 
Observatory (ESO).  
In the course of his 
PhD years, Hoak 
writes, “I worked 
on research that 
spanned the field 

of gravitational-wave astrophysics, from precision 
metrology and instrument control, to studies of detector 
noise, and finally an analysis of the data from 2006 to 
2011, searching for gravitational signals arriving from 
gamma-ray bursts.This year Hoak will be part of a 
team completing installation and commissioning of the 
Advanced Virgo instrument at ESO.  Advanced Virgo 
will then join with the U.S. based Laser Interferometer 
Gravitational-Wave Observatory (LIGO) in observation 
mode during the fall of 2016.   On his UMass physics 
experience, Hoak says, “It’s difficult to overemphasize 
the breadth and depth of knowledge I acquired in 
six years at UMass. The coursework, seminars, and 
mentoring I received from Laura (Cadonati) and other 
faculty were invaluable.”

people



D
EP

A
R

T
M

EN
T

 O
F 

PH
Y

SI
C

S 
- 

U
N

IV
ER

SI
T

Y
 O

F 
M

A
SS

A
C

H
U

SE
T

T
S 

A
M

H
ER

ST

26

P
eo

pl
e

 
Mary Ann Ryan retired this spring after serving for 22 years as Business Manager for 
the Physics Department.  Prior to joining the Department, she earned her MBA degree at 
UMass and spent 2 years working in the Office of Grants and Contracts Administration.    
 
Before coming to UMass, Mary Ann spent 8 years working as Business Manager and then Vice-
President for Finance of Experiment With Travel, a non-profit, special education school and therapeutic 
program for young people, with an emphasis on experiential learning beyond the classroom.  After 
finishing her MBA, Mary Ann joined the Board of Directors of EWT 
and helped negotiate its merger with the Robert F Kennedy Children’s 
Action Corps.    She continued as an RFKCAC Board Member of until 
2014 and is now a member of their Advisory Council.  Mary Ann’s 
colleagues will recall her annual participation in the Rodman Ride For 
Kids, a bicycle challenge (with 25, 50 and 100 mile routes) that has 
raised over $95 million for 50 Massachusetts child welfare agencies.  
 
A lesser-known episode in Mary Ann’s career was a job in the claims 
department of the Massachusetts State Lottery Commission, where she 
became an expert in reconstructing numbers on over-scratched tickets 
and gained valuable interpersonal experience in breaking bad news to 
customers who just knew that their unreadable ticker must be a big winner.  
 
Mary Ann has been an invaluable resource for the Department.  
Comments from recent Department Heads, all of whom relied on Mary Ann’s expertise, emphasize 
her deep knowledge of campus financial systems and connections with the key people who run 
them, her willingness to take on diverse and challenging tasks, and her dedication to her work for 
the Department.  Current Head, Rory Miskimen, notes Mary Ann “was almost always the last 
staff member to leave the department in the evening, staying later than most faculty members, 
and if I came in on weekends to pick up paperwork, she would often be in working on grant 
proposals and administration.”  Jon Machta recalls that “her skill and wisdom made the Head’s 
job infinitely easier.”  The Department has been fortunate to have her and she will be sorely missed.    
 
Mary Ann says that the variety of her responsibilities has been both a major source of satisfaction and the 
biggest challenge of her position.  She is thankful for the wonderful staff in the Department and for having 
the opportunity to work in “a great academic department – being an integral part of the main purpose 
of this huge institution.”  Post-retirement, Mary Ann plans to “just rest until I get bored,”followed by 
travel and volunteer work.  For her successor, she offers the advice “Try not to hold in your frustrations 
- it’s bad for your health - make sure you have a network of colleagues to support you.”

 

MARY ANN RYAN RETIRES

 
Effective in early October, 2015, Barbara Keyworth 
retired from the University.  She joined the department 
in September, 1988, following fifteen years with the 
Metropolitan Insurance Company.  It was a Physics 
and Astronomy Department at that time and Barbara’s 
duties were in Radio Astronomy. She moved to 
Hasbrouck in 2006 and worked with faculty and 
students in Condensed Matter and Biological Physics.  

Barbara Keyworth

A characteristic of Barbara was her ready willingness to 
be helpful no matter what the issue or task – and always 
with a friendly manner. She brought sunshine to her 
Hasbrouck office, and she is greatly missed by all those 
whom she helped over the past decade.

Continued/New Faces
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FACULTY RETIREMENT

 
In June of 2015 John Donoghue retired after thirty-
five years as a UMass faculty member.  He has 
contributed an accompanying description of his 
time in the department.  However, the newsletter 
committee wants to add a few of their own comments.  
 
John first came to UMass as a graduate student in 
1972.  He had been a Notre Dame physics major as an 
undergraduate and chose UMass for graduate school, 
because his girlfriend, Elaine, was studying not too far 
away at SUNY New Paltz.  Eventually, he and Elaine 
would marry and the couple settled 
in Amherst, where John undertook 
thesis work involving the subject of 
nuclear parity violation with Professor 
Barry Holstein. He was granted his 
PhD in 1976 and, after postdoctoral 
stints at Carnegie-Mellon University 
and MIT, was asked to return to 
UMass as a faculty member in 1980.    
 
John became a leader of the UMass 
high energy theory group, often 
collaborating with Professor Eugene 
Golowich (41 joint publications), with 
Professor Barry Holstein (69 joint 
publications), as well with many others outside UMass. 
Together with Golowich and Holstein he published the 
very successful book Dynamics of the Standard Model in 
1992, which proceeded to a second edition in 2014. He 
also became the thesis advisor of numerous students over 
the years, many of whom (such as Alexey Petrov, Gustavo 
Burdman, German Valencia, Vincenzo Cirigliano, and 
others) have become faculty members themselves.  He 
was named a Fellow of the American Physical Society 
in 1992 and Distinguished University Professor in 2011.    
 
Aside from this very impressive research career, 
John taught the entire range of physics courses, both 
graduate and undergraduate, and accumulated a 
large resume of service assignments, including six 
years as Physics Department head during 1996—
2003.  He was known for his ability to steer the 
departmental ship through rough seas and has often 
been sought out by succeeding heads for advice.  
 
John and Elaine raised three children (one of whom has 
also gone on to a career in physics) and John built and 
taught himself to play the lute and banjo.  He is often 
seen accompanying a local Irish band.  The newsletter 
committee wishes to add their tribute to John for an 
outstanding career of research, teaching, and service. 

John Donoghue  
In 1972, I arrived on campus as a wide-eyed grad student. 
The Gluckstern-era faculty members who created the 
modern department were still building the reputation 
of the program. Eight years later (four as a grad student 
and four as a postdoc at Carnegie Mellon and MIT), I 
returned to join the faculty. Many adventures ensued. It 
is strange to now be writing comments about retirement.  
 
Having traveled regularly and visited many other 
departments (in fact, I am writing this while visiting the 
University of Vienna) one of my strongest impressions is 

that we have a more supportive 
departmental culture than most 
places. Certainly I felt this myself. 
Despite my gross ignorance as 
an incoming student (I failed 
my first two exams), I was still 
encouraged until gradually the 
studies were more successful. As 
a faculty member, there was a 
conscious effort to bring along 
new faculty as good departmental 
citizens, aiming for a good job in 
research, teaching and service. 
I hope that I have been able 
to pass along this support to 

my students, both in the classroom and as research 
collaborators, and to younger faculty colleagues.  
 
There are many things that I could say in remembrance 
of the past years. However, I would like to focus on 
colleagues and students. Barry Holstein and Gene 
Golowich were research colleagues throughout my 
time here. During the 1980’s in particular we explored 
the Standard Model of particle physics, resulting in 
some of our collective best papers. The insights gained 
here were then the basis for our book Dynamics of the 
Standard Model, which is now in its second edition. 
And I was fortunate to have PhD Students, too many 
to mention individually by name - who were talented 
and ambitious and who collaborated on many exciting 
projects from particle physics to quantum gravity. In 
my stint as Department Head, I relied heavily on the 
wisdom of Bob Hallock, Art Swift, Ann Cairl and 
Mary Ann Ryan. Thanks to these and many others.  
 
In retirement, I have found that I still choose to work 
my research projects, especially the effective field theory 
of quantum general relativity. Pushing the boundaries 
of knowledge is a vocation and not a job. I have been 
fortunate to have been given the opportunity to have 
many adventures pursuing this over the years. 

Donoghue’s Statement

          Elaine and John Donoghue

P
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Emeritus Professor Arthur Quinton, passed away at his Amherst home on Red Gate Lane on October 26, 2015.  
 
Arthur was born July 1, 1924, in Lowestoft, Suffolk, England, the youngest of six children in a 
family of fishermen and dressmakers. He attended Queen Mary College, London University, during 
World War II, which had been moved to Cambridge to avoid the Blitz. After graduation he became 

a radar operator and sub-lieutenant in the Royal Naval Volunteer 
Reserve.  In February he was to give a talk to the UMass 
Retired Faculty Association about The Early History of Radar.    
 
At the war’s end he was stationed in Cornwall, where he 
met Rose Trebilcock, whom he married on November 11, 
1946.  The couple immigrated to Canada in 1949 where Arthur 
earned an MS degree from the University of Western Ontario.  
 
In 1951, Arthur and Rose moved to Yale University in New Haven, 
Connecticut, where Arthur earned a PhD in 1954 for work 
done on the heavy-ion drift-tube linear accelerator. After stints 
at the University of Florida, Dartmouth College, and a visiting 
professorship at Australian National University, they settled in 
Amherst, where he found his calling in teaching.  He became 
renowned for his creative and exciting physics demonstrations to 
generations of students until he retired in 1994.  He also taught in 

the UMass Summer Science Enrichment Program, and during the school year he tutored local middle 
school students in math, and enjoyed discovering new, elegant proofs.  He was an editor of this 
Newsletter and was responsible for occasional puzzles and proofs which appeared from time to time.  
 
 In addition to his academic achievements, Arthur was a talented athlete.  In his younger days, he was 
an award-winning slow-bowler cricket player.  He was an avid tennis player, who played in a variety 
of masters’ tournaments with his sneaky spins and drop shots. He helped coach the UMass men’s 
soccer team for a few years, and started the Amherst Recreational Soccer Program in the early 1970s.  
 
Arthur provided unstinting service to the Amherst community as a Town Meeting member for 12 
years, a trustee of the Jones Library, a member and past president of Amherst Rotary, a docent at 
the Renaissance Center, and a poll worker for many elections. For years he tended multiple plots at 
the Amherst Community Garden, giving freely of his garden bounty of zucchini, tomatoes, and basil.  
 
Rose was a friend and mentor for many faculty wives.  After she died in 2008, Arthur became 
quite a cook, serving feasts to family and friends, and continued keeping his Red Gate Lane 
home lively.  Arthur loved music and these feasts gave him the opportunity for sing-a-longs.  
 
Arthur’s son created an endowment to honor a great father who dedicated himself to 
teaching others. The award celebrates inspired teaching by a graduate Teaching Assistant.  
Donations may be made to the Quinton Physics Award at Records and Gift Processing, 
Memorial  Hal l ,  Amherst,  MA 01003.  Also see donation instruct ions on page 35. 
 
Arthur leaves three children, eight grandchildren, and many nieces, nephews and cousins around the 
globe.  He was a man of dignity, integrity, and kindness, and will be sorely missed.

Arthur Quinton
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James Tilley, who was a undergraduate senior in the 
Department, died on February 5, 2016. What follows 
are comments by Prof. Lori Goldner, in whose lab James 
was engaged in research for his honors Capstone thesis. 
 
James Tilley was an extraordinary student who had a 
love of life and a generosity of spirit that was impos-
sible to miss.  He had a pure joy in science and learn-
ing that is easily lost 
in the daily grind of 
problem sets, grad-
ing and grant writing.  
James was the sort of 
student who reminded 
us of why we pursue 
careers in academia.   
 
Always looking for 
opportunities to help 
others, James was a TA 
for Physics 181, 182, 
120, 281 and Math 
515H.  Richard Ellis in 
the Math Department 
called him “absolutely 
the best grader [he] ever had.”  But James didn’t just 
grade.  He organized problem sessions that sometimes 
went late into the night, consistently filling far more 
than the 10 hours max for which the Physics Depart-
ment paid him. In the fall of 2014 James was a TA for 
my section of Computational Physics (Physics 281); at 
the end of the term, the Student Response to Instruc-
tion surveys contained comments like “James Tilley is 
a great TA!”, “…willing to help even after class time/
office hours,”  “James was awesome. I passed the course 
because of him,” and simply “James Tilley is amazing!”    
 
James’ generosity of spirit and deed was noticed by 
faculty and peers alike. He had a different geeky phys-
ics t-shirt for every day of the year and wasn’t afraid to 
wear them to class; his Halloween costume (a cave man), 
which he also wore to class and the lab, won first place 
in a student contest. Thursday, February 4 was one of the 
high points of his academic career: he received the first of 
what I assume would have been many graduate school 
acceptance letters (to UIUC). James was enthusiastically 
planning a career in academics. In 2014 he was one of 
two Hasbrouck Scholarship awardees. Early this year 
he was nominated for a UMass “21st Century Leaders” 
award by Narayanan Menon, Richard Ellis (in Math) 
and me.  The letters written for him were among the most 
outstanding letters I’d ever seen or written for an under-

James TilleyJames F. Walker, Jr. 
Retired UMass Physics Professor Jim Walker died on 
October 9, 2015, at the Rose Monahan hospice in 
Worcester.  Jim was born in Minneapolis, Minnesota 
on July 22, 1937.  Educated in Minneapolis schools, he 
remained in the city for college, attending the University 
of Minnesota, where he obtained BS, MS, and PhD 

degrees in physics. His PhD 
Thesis was in the area of 
atomic physics and involved 
the influence of parity 
violation in atomic physics.    
 
Jim married Elaine Paulson 
in 1959 and the couple 
moved to Massachusetts, 
settling in South Amherst, 
in 1968, when he accepted 

a faculty offer from UMass.  He taught a variety of 
courses, especially involving introductory physics 
for health science students and the weather course, 
retiring in 2001.  During his last few years at UMass, 
Jim served as acting Dean of the Graduate School. 
 
Aside from his career as a physicist and his role as 
father to three children and husband to Elaine, Jim 
had two additional important parts to his life, both 
involving music.  As a youth he had studied trombone 
and had played in the band in college.  In Amherst, he 
continued this interest, helping to found the Amherst 
Community Band.  Jim was a regular whenever the 
band performed, especially each July fourth.  In 
addition he played in the Horse Mountain Jazz Band in 
Haydenville and the Heritage Pops Orchestra in Holyoke.  
 
He and Elaine were also mainstays in the Valley Light 
Opera, which has performed Gilbert and Sullivan to 
valley audiences for the past four decades.  Beginning in 
the chorus, where Jim sang tenor and Elaine soprano, they 
moved on to more substantial roles, with Jim involved 
in set-building and managing the finances and Elaine in 
producing costumes.  Eventually they became involved as 
producers as well as performers.  The VLO honored Jim 
by singing at his Memorial service at the Newman Center.  
 
Jim’s health had always been good and the couple 
enjoyed traveling until a minor heart attack several 
years ago.  He recovered well and continued his musical 
activities thereafter until recently, when heart trouble 
returned and led to his death.   
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most creative and successful researchers of his generation.  
 

For his honors thesis, James was trying to understand 
one of the great unsolved mysteries of nature: the 
mechanics of cellulose synthesis. Cellulose is the most 
abundant biopolymer on Earth, and a natural storage 
facility for the Sun’s energy. Despite its biological and 
technological importance, the mechanism and mechanics 
of cellulose synthesis are poorly understood. While large 
cellulose synthase (CESA) complexes are known to move 
through the plant cell membrane making cellulose, the 
structure of the complexes, the nature of their motion, 
and what drives their motion, is unknown. For his thesis 
project, I had suggested to James that he use novel image 
correlation techniques to analyze the motion of CESA 
complexes in Arabidopsis thaliana plants, and in particu-
lar determine to what extent and over what time scales 
is their motion diffusive or ballistic. James immediately 
and enthusiastically set to work on the image analysis 
problem. However, he also wanted direct experience 
with single-molecule imaging and was intrigued by the 
possibility of imaging cellulose synthesis in protoplasts.  
Protoplasts are plant cells with the cell wall removed and, 
as such, are the closest thing nature makes to a spherical 
cell.  The lack of a cell wall makes it possible to use total 
internal reflectance fluorescence microscopy (TIRFM) to 
image the cell membrane, in contrast to plants or plant 
cells which must be imaged using a variation of bright 
field microscopy.  TIRFM holds the promise of much 
higher fidelity images and therefore better temporal and 
spatial resolution images of CESA motion.  James was in-
trigued by this possibility and quickly became our group 
expert in imaging protoplasts.  He was gifted in the lab 

 
Zenon Michael Szalata, PhD ’76, passed away at age 
75 on March 15 from complications involving leukemia 
and folded proteins.  He is survived by his wife, Miriam, 
two grown children, and a 4-year old granddaughter.  
 
Zenon (Zen) was a graduate 
student member of the UMass 
Nuclear Physics Research Group 
of Professor Gerry Peterson and 
did his PhD studies using the 
National Bureau of Standards (now 
known as the National Institute of 
Standards and Technology, NIST) 
linear accelerator in Gaithersburg, 
MD. He studied electron scattering of the giant resonance 
excitations of doubly-closed-shell 20Ne, and determined 
of the rms charge radius of 3He. After receiving his PhD 
he accepted a position at the Stanford Linear Accelerator 
Center where he became Research Professor of Physics. 
 
Zen was born in Ostrow, Poland, on September 5, 1940, 
in the midst of World War II.  The German armies had 
taken over Poland and the German assault of the Soviet 
Union had not yet begun.  In addition, the Ukrainian 
Insurrectionary Army continued fighting even after the 
war, when Poland was occupied by the Soviet Union. 
These violent events, occurring when Zen was only a 
child, affected him throughout his life.    Zen eventually 
left Poland and came to the United States, where he 
obtained a BS degree at the University of Hartford before 
coming to UMass.  He was a friend of and mentor of 
many graduate students and young researchers who 
now hold positions in many United States laboratories 
and universities.   His broad knowledge and insight on 
scientific and worldly topics were truly exceptional!

Zenon Michael Szalata

as well as in programming and analysis, and his work 
on CESA inspired him to pursue a PhD in biophysics.     
 
On February 4 James and I spent the better part of an 
hour discussing his honors thesis progress.  He had done 
a beautiful job preparing and analyzing model data, 
had analyzed his first data set and was getting ready to 
batch analyze the rest of the data. He had made several 
attempts at imaging protoplasts and was making prog-
ress on that front as well. Later in the day he stopped by 
again to show me his acceptance email to the University 
of Illinois at Urbana-Champaign.... Weeks later [his 
death] is still impossible to believe. 

Tilley’s research apparatus.

Continued/People/memoriam
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Matthew Breuer graduated from UMass in 2002 with a 
Masters Degree in Physics. After a short period work-
ing on a fixed term project in fuel cells at the University 
of Connecticut in Storrs, he has been engaged in R&D 
work in detectors employed in various kinds of scien-

tific instrumentation. 
Initially he worked 
in Northampton sup-
porting development 
and delivery of small 
angle X-ray scatter-
ing instrumentation 
to a variety of us-
ers including Penn 
State, Princeton, and 
Purdue Universities. 
That was followed by 
working nine years at 
ITT/Exelis in the sci-
entific detectors group 
designing, building, 
and testing ceramic 
substrate secondary 

electron emission ion detectors. More recently, for the 
last two years, Matthew has been employed as a staff 
scientist/product develop-
ment engineer at Photonis 
USA in Sturbridge, MA, 
where he continues work in 
ion and charged particle de-
tectors. His work takes him 
to conferences in the US 
and Europe and included 
a trip to CERN in 2014 
for discussions with the 
beams group for a detector 
array to be used in beam 
characterization. Photonis 
USA, an American division of a French company, makes 
detectors that not only go into mass spectrometers but 
are also included as sensing elements found in such 
diverse applications as the space probe MAVEN (Mars 
Atmosphere and Volatile EvolutioN, 2013), the recent 
space probe fly-by of Pluto (New Horizons, launched 
in January 2006), an Earth magnetospheric multiscale 
mission (MMS) employing 4 satellites and launched 
in March 2015, weather satellites (GOES-R, October 
2016), an upcoming two-satellite mission to Mercury 
launching in January 2017(Bepicolumbo), and the So-
lar Orbiter mission to be launched in October 2018. 
Matthew continues to live in nearby Hadley with his 

 
Nathalie Fadel BS 2012. Since her graduation Nathalie 
has been involved in clinical research projects at Dana 
Farber Cancer Institute (DFCI) and Boston Children’s 
Hospital. At DFCI, she worked for 2 years on clinical 
studies examining the effects of diet, exercise, and other 
lifestyle factors on patients with colorectal cancer. 
Currently, she is at Boston Children’s Hospital as the 
research coordinator for the Progeria Clinical Trials 
group. Progeria is a rare genetic disorder that causes rapid 
aging, occurring in 1 out of every 4 to 8 million children 
worldwide. Nathalie and her team are starting the third 
ever clinical trial for progeria, involving two drugs: 
ionafarnib, a farnesyl transferase inhibitor formerly used 
in the treatment of cancer, and everolimus, a widely-used 
cancer and transplant drug. Together, the team hopes 
that the two will help to slow the aging process in this 
population, especially the development of cardiovascular 
disease, which is the leading cause of death in children 
with progeria. The team’s current clinical trial uses 
ionafarnib only, which has been proven to increase the 
lifespan and slow the process of cardiovascular disease 
in progeria. They are hoping to get FDA approval for 
ionafarnib in the near future. Nathalie is planning on 
continuing her education with a Master’s Degree in 
Public Health with a focus in Epidemiology, within 
the next few years. In her spare time, Nathalie enjoys 
cooking, playing the piano, traveling, and making videos. 
Here she is on a recent trip to Paris with fellow UMass 
physics graduate and friend Russell Smith, ‘12. ....... 
 

wife Barbara. He enjoys traveling and SCUBA diving 
and has a basement lab in which he investigates in his 
spare time various aspects of charge cluster formation 
occurring in high voltage discharges under vacuum.  
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Christopher Serino graduated summa cum laude with 
departmental honors in Physics from our department in 
2006. He received the Chang Freshman Award in Physics 
in 2003, the Luise Bronner award from the College of 
Natural Sciences and Mathematics in 2005, and spent 
his senior year studying at Trinity College, Oxford 
as the David and Kathleen Scott scholar.  Under the 
guidance of Professor Carlo Dallapiccola, Christopher 
researched the decay properties of the neutral B meson 
into three neutral pions using data collected by the BaBar 
collaboration at the Stanford Linear Accelerator Center.  
 
In the fall of 2006, Christopher entered the Department 
of Physics at Boston University. After passing his written 
exams in January of 2007, he earned his MA and was 
accepted as a doctoral candidate, beginning research with 
his thesis advisor Professor William Klein.  As a member 
of the Klein research group, he used field theoretic 
techniques as well as computer simulations to study 
the properties of classical, many-body systems far from 
equilibrium. These systems were characterized by a long 
interaction range but otherwise varied from generalized 
Ising-like magnetic systems, to queueing networks, to his 
main area of research: the redistribution of stress and 
strain throughout lattices containing and/or acquiring 
defects.  Christopher defended his PhD thesis, “Statistical 
Properties of Systems with Damage and Defects” and 
graduated from Boston University in January 2012.  
 
While enrolled as a graduate student at BU, Christopher 
met Timna Onigman, a student in the Clinical 
Investigation Masters Degree program in Boston 
University School of Medicine’s Division of Graduate 
Medical Sciences.  In September of 2011, Christopher 

and Timna were married in Waltham, Massachusetts, in a 
ceremony attended by fellow UMass Physics department 
graduate and good friend David Lawrence.  Timna and 
Christopher had a son, Phineas Jackson Serino, in August 
2013 and are expecting their second son in January 2016.    
In March of 2012, Christopher joined Massachusetts 
Institute of Technology Lincoln Laboratory in Lexington, 
Massachusetts, as a member of the technical staff.  
As a member of the Intelligence, Surveillance, and 
Reconnaissance (ISR) Systems and Architectures 
group, Christopher develops physics-based models to 
provide quantitative answers to problems relevant to 
national security.  Such models are used to identify 
potential gaps in the nation’s current ISR portfolio, 
estimate the performance of proposed upgrades to 
existing sensor systems, and identify new technologies 
that can improve existing or provide new sensing 
modalities.  In his spare time, Christopher enjoys 
playing soccer and golf, is an avid Chelsea FC and 
New England Patriots fan, and can often be found 
tinkering away at some home improvement project.  
 

Help us keep our current mailing list current. Let 
the Physics Department know about any address 
changes 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

We appreciate your help in keeping our Department, 
and the University, up to date to ensure you continue 
receiving copies of the Physics Newsletter, and other 
university publications.

 
Is there anything about yourself that you like 
to share with us? Send us a note about yourself 
or anything that has attracted your interest. 
Pictures are more than welcome. We appreciate 
comments on what you want to read in our 
newsletter, or idea how our newsletter can be 
improved................................... 
 
You  can reach your newsletter editors easily 
through e-mail. Our address is newsletter@
physics.umass.edu. ...................................... 

 
WE WANT TO HEAR FROM YOU
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Jim Valles (PhD 1988) writes: I have had the privilege of being the chair of physics at 
Brown University for the past 5 years.  This position has involved many anticipated 
responsibilities like setting teaching assignments, shepherding personnel cases, and 
helping students find research groups.  It has also had many unexpected benefits.  
In particular, it has presented opportunities to become better acquainted with the 
myriad research areas that engage and enrapture my colleagues.  To prepare a 
compelling promotion dossier for a university committee composed of folks from 
all over campus, I had to “learn” some new physics and to develop, as Rob Higley 
(PhD 1991) would say, an accessible story about it.  Developing explanations 
for why my colleagues are trying so hard to see dark matter or developing new 
mathematics for calculating particle scattering amplitudes (I thought the partial wave 
methods Roy Cook presented in quantum were pretty good) or revealing topological 
electronic states of matter left me more excited about our field and its future.  
 
In the meantime, members of my research group worked on two fronts.  We investigated the properties of a quantum 
phase transition in condensed matter:  the superconductor to insulator transition. As a superconducting film is made 
thinner, quantum fluctuations grow that eventually drive it into an insulating quantum ground state.  We discovered a 
way to nano-structure films so that the Cooper pairs of electrons remain intact across this transition.  This particular 
advance enables studies of a boson localization transition similar to that investigated in thin helium films in Hallock’s 
lab and attractive to theoretical physicists like Prokof’ev and Svistunov at UMass.   On a biological physics front, 
we have been addressing how cells react to mechanical forces through experiments on the swimming unicellular 
organism Paramecium.  We have used variable magnetic forces and viscous drag forces to learn how their swimming 
motor output responds.  This system promises insights into general cellular responses using an assay, swimming 
trajectory that can be monitored in real time.  

 Back row from left : Nicholas Chamberlain, William Zamites, Kevin Smith, Stephen Mahala, 
Daniel Richman, Andrew Schick, Anand Dyavanapalli, Gautam Satishchandran, Cody Burke, Daniel Shimkus, 

Arthur Kurlej, Avram Milder, Lorenzo Sorbo, Adam Zec, Adrian Parsegian, Michael Rodriguez, 
Owen Manion, Giulio Righetti, Lori Goldner, Zachary Jordan, Brian Graziano, Brian Harvie

 Front row from left: unidentified, Kirsten Randle, Duy Doan, Joseph Lawrence, Joseph Gilmore,
Raymond Elias-Cartwright, Molly Kelly-Gorham, Daniel Shy, Robert Annis
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Undergraduate degrees awarded since the Spring 2015 Newsletter

 

 
Sean Fidler 
 
Joseph Gilmore 
 
Brian Graziano 
 
William Halket 
 
Brian Harvey 
 
Christian Haughwout 
 
Joseph Howlett 
 
Molly Rose Kelly Gorham 
 
Zachary Jordan 
 

BS and BA Degrees              
 

 
Robert Annis 
 
Michael Buckley 
 
Rita Bulman 
 
Cody Burke  
 
Nicholas Chamberlain 
 
Matthew Cotter 
 
Duy Doan 
 
Anandshankar Dyavanapalli 
 
Raymond Elias-Cartwright 

Nathan Kimmit 
 
Roderick Klich 
 
Alexander Kosharek 
 
Rebekah Kovach 
 
Arthur Kurlej 
 
Amanda LaFauci 
 
Joseph Lawrence 
 
Stephen Mahala 
 
Owen Mannion 
 

Avram Milder 
 
Michael Moshinky 
 
Kalina Nedkova 
 
Ryan Pajela 
 
Kirsten Randle 
 
Daniel Richman 
 
Giulio Righetti 
 
Michael Rodriguez 
 
Gautam Satishchandran 
 

Amir Azadi, “Emergent structure of multi-dislocation ground states in frustrated assemblies”, Grason (Post Doc, Harvard, Dept of Physics)

Luis Cajamarca, “Elasticity and geometry in curved-filament assemblies”, Grason (Quantative Analyst, Lomis Sayles, Boston, MA)

Benjamin Ett, “Magnetic transport properties of oriented soft, hard and exchange-coupled magnetic thin films and Au25(SC6H13)18  
spherical nanocluster”, Kastor

Daniel Hoak, “Searches for Gravitational Waves Associated With Gamma-Ray Bursts”, Cadonati (Fulbright - European Gravitational 
Observatory, Pisa, Italy)

Jessica McIver, “The impact of terrestrial noise on the detectability and reconstruction of gravitational wave signals from core-collapse 
supernovae”, Cadonati (Post Doc, CalTech, Pasadena, CA)

Nesrin Senbil, Contact angle and contact line of spherical particles at isotropic and anisotropic liquid interfaces, Dinsmore (Post Doc, Fribourg 
University, Fribourg, Switzerland)

Ning Ouyang, Translocation of Ring and Linear Polymers and Polyelectrolyte Brush in Salty Solution, Muthukumar (Visiting Instructor (data 
analysis), Wesleyan University, CT)

Rukshan Thantirige, “Magnetic transport properties of oriented soft, hard and exchange-coupled magnetic thin films and Au25(SC6H13)18 
spherical nanocluster”, Tuominen

Wenlong Wang, “Population Annealing Monte Carlo Studies of Ising Spin Glasses”, Machta (Post Doc, Texas A & M University)

PhD Degrees                                                                                                                            

 
 

 William Barnes           Cody Goolsby-Cole          Jaime Hopkins          Karen Ramos           James Sainz           Megan Talley 

 

MS Degrees                      

Andrew Schick                    Developing Methods for Measuring the Pion Polarizability                                               Miskimen   
                      
Madeline Sauleda                Contact Angles Around Cylindrical Particles Immersed in Anisotropic Interfaces              Dinsmore                                               

BS Degrees                   Thesis Title                                                                                                               Advisor

The American Physical Society encourages undergraduate research.  Many undergrad research projects culminate in a senior thesis.  
The following two were completed in fall 2015, while 9 more are in progress. 

Briana Sexton-Stallone 
 
Andrew Schick 
 
Gregory Shute 
 
Daniel Shy 
 
Tazeem Siddiqui 
 
Kevin Smith 
 
Robert Yum 
 
William Zamites 
 
Adam Zec 
 

Alexander Lombardi           Bayesian Model Selection and Parameter Estimation for Gravitational Wave                      Cadonati 
                                          Signals from Binary Black Hole Coalescences

Thomas Alexander             Validation of Argon From Underground Sources For Use In The Darkside-50 Detector        Pocar

MS Degrees                   Thesis Title                                                                                                               Advisor
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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. 
 

TO MAKE A DONATION

 
This list represents those who contributed to the Department of Physics from January 1, 2015, to December 31, 2015.  We 
apologize for any omissions and kindly ask that you bring them to our attention at newsletter@physics.umass.edu. 
 
Anonymous 
Amorin, Walter 
Amorin, Nancy 
Argon, Alice 
Baldacci, Richard 
Baldacci, Kristen 
Belanger, Michael 
Bentley Lawrence, David 
Bloore, David 
Bonn, Matthew 
Bourgeois, Paul 
Brackett, Elizabeth 
Buckley, Robert 
Buckley, Judy 
Burke, Nelson 
Burke, Joanne 
Canning, Francis 
Centrella, Joan 
Chan, Siu-Kau 
Chase, Scott 
Coates, Lisa 
Coletta, Theodore 
Cowell, Michael 
Crooker, Benjamin 
Datta, Amaresh 
Davis, Christopher 
Demski, Edward 
Dikant, Lorraine 
Ding, Aimin 
Dumas, Thomas 
Dutton, Laurence 
Eisenberg, Jon 
Emery, Christopher 
Emery,  Carol 
Fahey, Frederic 
Foster, Howard 
Gabbiani, Fabrizio 
Galkiewicz, Robert 
Galkiewicz, Rebecca 
Gamache, Robert 
Gibney, Alfred 
Gibney, Suzanne 
Gmyrek, Bryan 
Haddad, Douglas 
Haddad, Rose Mary 
Hamilton, Gregory 
Hamilton, Joanne 
Holmes, Duane 
Houmere, Pamela 
Huang, Whittak 
Huffman, Robert 
Huffman, Kristina 
Hulse, Russell 
Irvine,  William 
Jagodowski, David    
Kairam, Neeraja 
Kan, Philip    
Kang, Shuhui 
Kelly, Shaun    

Kinard, Joseph    
Kirstein, Per 
Kirstein, Linda 
Kolomensky, Yury    
Kulkarni, Rajiv 
Kulkarni, Jayshree 
LaFrance, Martha 
Leas, James    
Ledin, Phillip    
Lee, Deborah 
Lee, Thomas 
Legare, Roger    
Leschine, Susan     
Lundquist, Theodore 
Mange, Arthur 
Mange, Elaine 
Mann, William 
Maps, Jonathan 
McCarthy, Margaret 
McCoy, Evelyn 
Mellberg, Leonard 
Kabir, Arman         
Moore, Steven 
Moy, Lily Marilyn 
Nemtzow, Alexander 
Nemtzow, Zachary 
Newton, Steven 
Nuss, Elizabeth 
Oren, Moshe 
Palecki, Michael 
Park, Minjoon 
Parsegian, V. Adrian 
Peltola, Martti 
Peterson, Doris 
Peterson, Gerald 
Prasad, Satish 
Pribram, John 
Pringle, Joshua 
Purinton, Brooke 
Qi, Hao 
Quirion, James 
Quirion, Denise 
Radcliff, Thomas 
Ricci, James 
Richman, Steven 
Richman, Nadia 
Roig, Francesc 
Roig, Kathleen 
Sakai, Hajime 
Sakai, Sachiko 
Sapp, Edwin 
Saunders, Stephen 
Saunders, Leslie 
Schmiedeshoff, George 
Scott, Benjamin 
Serino, Christopher 
Shu, Ker-Li 
Shurtleff, Richard 
Simenas, Scott 

Sironi, Louise 
Smart, Peter    
Smith, Luther    
Strange, Richard    
Stryker, Jay    
Strzempko, Thaddeus    
Theofilos, George    
Thompson, Trevor    
Uribe, Jorge 
Waldron, Erik    
Walker, James 
Wei, David    
Wei, Anna 
Wienslaw, Arthur    
Woods, Sharon    
Yang, Xiaoyu

 

MATCHING GIFTS 
Brookhaven National Laboratory 
Fidelity Investments Charitable Gift Fund 
Research Corp for Science Advancement 
Schwab Fund for Charitable Giving 
Simons Foundation 
United Technologies 
US-Israel Binational Science Foundation 
David & Anna Wei Charitable Foundation 
Xerox Foundation
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Architectural rendering of the PSB building, currently under construction. The Lederle Graduate Research Center 
low-rise building is in the background to the left.


