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THE EARLY HISTORY OF NEUTRINO PHYSICS
Neutrino physics had its origins in the study of beta decay. Following the discovery of that form of radioactivity in 1899, 
some thirty years of research presented two baffling mysteries. First of all, how was the electron in the decay produced, 
since the principles of quantum mechanics did not permit an electron to exist in the nucleus? Secondly, the continuous 

energy spectrum of the electrons represented an apparent 
breakdown of the principle of the conservation of energy. Only 
at the endpoint of the spectrum was the full energy present, 
as required by energy conservation principles. In the lower 
energy parts of the spectrum, energy was apparently missing.

Continued Page 5

LOOKING INTO THE HEART OF THE SUN

Continued Page 4

For millennia, humankind has looked upon 
the Sun with awe. But it wasn’t until 
just about 100 years ago that we finally 
identified the mechanism that generates 
the Sun’s energy: the fusion of lighter nuclei 
into heavier nuclei.  The large mass of 
the Sun results in extreme conditions in 
its core, a hot, dense plasma of mostly 
hydrogen and helium that extends out 
to about 20% of the Sun’s radius.  In 
this region, the enormous pressure, 
340 billion times the atmospheric pressure 
on the Earth, and the extremely high 
temperature, 16 million degrees Celsius, 
makes possible nuclear fusion reactions. 
The reaction of two hydrogen nuclei 
(protons, 1H) fusing to form a deuteron 
(2H) is the first step in the main sequence 
responsible for greater than 90% of the Sun’s power.  

Solar neutrinos are produced in this first step of 
the chain and stream out of the star at nearly 
the speed of light, with as many as 400 billion 
per second striking every square inch 
of a sphere having a radius equal 
to that of the Earth’s orbital radius.  
Solar neutrinos were first detected 
in the 1960s and have been studied 
intensively in the ensuing decades.  But observation of the 
neutrinos emitted in the first step of the chain has remained 
elusive until now because of their very low energies.  

                 Using one of the most sensitive neutrino       
....detectors on the planet, UMass 

physics professors Andrea 
Pocar and Laura Cadonati, 
a n d  d o c t o r a l  s t u d e n t

Keith Otis, reported that for 
the first time neutrinos created 
by the proton-proton fusion 

process raging at the Sun’s 
core have been detected.  The 

measurement was made 
using the Borexino detector 

operated by an international 
team of scientists at the Gran Sasso 
Laboratory in Italy.  Pocar, one of 

the principal investigators of the 
Borexino team, notes:“With these 

latest neutrino data, we are directly 
looking at the Sun’s biggest energy 

producing process, a chain of reactions 
going on in its extremely hot, dense core. 
The photons radiating from the reactions 
in the Sun’s core interact strongly with 
the plasma of the Sun as they make 

their way toward the surface.  
On average, this light energy 
takes more than 100,000
years to propagate to the 
surface, and then travel the 

eight-minute journey to the Earth!  Neutrinos, on the 
other hand, react so weakly with matter that even those 
produced at the core arrive undisturbed at the Earth 

In this edition of the Newsletter, we are celebrating the 
detection of neutrinos from the very core of the Sun. Our 
UMass colleagues Andrea Pocar, Laura Cadonati, and 
Keith Otis, working in Italy with an international team, are 
credited with this discovery.  At the same time we provide 
a complementary article on prior work in neutrino physics.

The Proton-Proton
Chain
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H
ead’s Letter
Dear Alumni and Friends of the Physics Department,

Since becoming Physics Department Head one and a half years ago, I’ve come 
to appreciate that change is either coming right at us, or is just around the 
corner.  In the area of teaching, I’m pleased to report that the new classroom 
building next to Hasbrouck, christened the Integrative Learning Center (ILC), 
was finished last summer.  The ILC houses state-of-the-art team-based-
learning (TBL) studios that we are utilizing for our introductory sequence 
for physics majors.   Our goal is to make the first year sequence much more 
interactive, hands-on, and interesting for our majors.   In a big departure from 
standard teaching practices, the first semester course for life science majors 
will also be taught in the TBL format.  

We now have over 200 students enrolled as physics majors.  We are in the forefront of a national trend that has 
seen steadily increasing numbers of physics majors.  Over the last dozen years the number of physics BS degrees 
awarded annually in the U.S. has doubled. 

In the area of research, we eagerly anticipate the construction of the new Physical Science Building (PSB), which 
will house laboratories for nuclear physics and hard-condensed matter physics.  Groundbreaking will be this 
spring, with occupancy in the summer of 2018.  Faculty working in PSB will have offices in a completely renovated 
West Experimental Station that will be moved adjacent to PSB.  This project is the largest single investment in the 
Department’s infrastructure since the construction of the Lederle Graduate Research Tower in the early 1970s. 

Physics is a rapidly evolving dynamic field, and our Department is constantly striving to improve and refine its 
teaching and research missions.   This spring we are concluding searches for a new lecturer for the TBL courses.  The 
research areas targeted in our searches are theoretical condensed matter physics, theoretical elementary particle 
physics, and experimental condensed matter physics.

Finally, I want to inform you of a new scholarship that has been created to allow our undergraduate students to 
attend research conferences.  The scholarship will be 100% funded from alumni gifts. For this reason, and because 
state support for teaching laboratories has dwindled, I encourage you to make a donation to UMass and direct your 
donation to the Physics Department. 

The Physics Department will be participating in the Alumni Weekend on Saturday, June 6, from 2 to 5 p.m., and 
I look forward to meeting with you to discuss these exciting developments for UMass Physics.  Details will be 
forthcoming from the Alumni Association.  

I wish you a productive and healthy 2015.

Sincerely yours, 

Rory Miskimen
head@physics.umass.edu
413-545-1940



D
E

PA
R

T
M

E
N

T
 O

F
 P

H
Y

S
IC

S
 -

 U
N

IV
E

R
S

IT
Y

 O
F

 M
A

S
S

A
C

H
U

S
E

T
T

S
 A

M
H

E
R

S
T

4

C
ov

er
Continued/Cover Sun

in a matter of minutes.  By comparing the two types 
of solar energy, photons and neutrinos, information 
about thermodynamic equilibrium over a 100,000-year 
timescale can be obtained.  We are looking at not just 
the Sun’s face, but directly into its core.  As far as we 
know, detecting neutrinos is the only way we have of 
looking directly into the Sun’s interior.”

The Borexino detector consists of three concentric spheres of 
scintillators and water.

Notwithstanding their abundance, these low energy pp 
neutrinos are particularly hard to study because they are 
in the range where natural radioactivity occurring in the 
Earth is very abundant and can mask the signal from the 
neutrino’s interaction.  The Borexino detector, located 
deep under the Apennine Mountains, detects neutrinos as 
they interact with a central 300-ton spherical ultra-pure 
liquid organic-scintillator target, which is surrounded 

by 700 tons of organic liquid, and an outer sphere of 
1000 tons of ultra-pure water.  The outer sphere serves 
as a detector of muon background.  Because of the 
detector’s great depth, and its onion-like structure, the 
central sphere is the most radiation free medium on the 
planet.  It is in the central sphere that a weak interaction 
by the neutrino takes place in which an electron is 
produced which travels in the scintillator.  The ionization 
energy loss of the electron is converted into light in the 
scintillator, which is detected by photomultiplier tubes.   

Borexino is the only detector on Earth capable of observing 
the entire spectrum of solar neutrinos simultaneously.  
A crucial challenge in using the detector is the need 
to control, and to precisely quantify all background 
radiation.  The organic scintillator (tetramethlybenzene) 
in Borexino’s central sphere is derived from millions-of-
years-old petroleum. This is needed because the naturally 
occurring carbon-14, with a beta decay half-life of 5730 
years, will have almost entirely decayed and would not 
mask the neutrino signals.  While other radioactive 
impurities have been filtered out using techniques such 
as distillation and fluid separation with ultra-pure water 
and nitrogen gas, trace amounts of carbon-14 remain in 
the scintillator molecules and cannot be reduced.  Pocar 
said: "We know there are only three atoms of carbon-14 
for each billion, billion atoms in the scintillator.  This 
shows how outstandingly clean it is."  A related issue 
occurs when two carbon-14 nuclei in the scintillator 
decay simultaneously, an event that is called a "pileup," 
whose signature is similar to that of a pp solar neutrino 
interaction.   In a great advance of the analysis, Keith 

Otis figured out a way to solve the problem 
of statistically identifying, quantifying, 
and subtracting these pileup events from 
the data. Basically it makes this new pp 
neutrino analysis process possible. Keith 
completed his PhD in May 2014 with 
a thesis entitled Direct Measurement of 
pp Solar Neutrino Interaction Rate in 
Borexino.  The result was published in the 
journal Nature, 512, 383 (2014).  

Pocar added: "Although detecting pp 
neutrinos was not part of the original 
National Science Foundation (NSF) 
sponsorship of our work with Borexino, it 
was a coup that we could do it.  We pushed 
the detector sensitivity to a limit that has 
never been achieved before."

The Borexino collaboration is funded by 
the NSF, the Italian National Institute 
for Nuclear Physics (INFN), and similar 
organizations in Germany, Russia, Poland, 
and France. 

The results of the Borexino experiment. This is the measured energy spectrum of 
observed neutrinos (barely visible black points with error bars) and the fit (black 
curve), which takes into account all background sources (various colored curves) 
as well as the “signal” pp neutrino contribution (red curve). Especially note the 
left-hand side of the graph with the logarithmic ordinates. The competition  is 
between ppv and Synthethic pile-up. The fitted result of 144 +  13 pp neutrinos 
indicates the extraordinary statistical significance of the result.



D
E

PA
R

T
M

E
N

T
 O

F
 P

H
Y

S
IC

S
 - U

N
IV

E
R

S
IT

Y
 O

F
 M

A
S

S
A

C
H

U
S

E
T

T
S

 A
M

H
E

R
S

T

5

In 1930 Wolfgang Pauli made a dramatic suggestion 
to rescue the principle of the conservation of mass-
energy. He suggested that a third “invisible” small 
neutral particle carried away the missing energy. 
Pauli wanted to call it a neutron, but fortunately he 
was deterred from this and the name “neutrino” or 
“small neutral one” was coined. There were many 
skeptics, including Niels Bohr, who suggested that in 
the nuclear domain, conservation of energy is only 
true on the average, but not true in particular cases.

The vital next step occurred in 1932 when James 
Chadwick bombarded nitrogen with alpha particles 
from polonium. The liberated particle was the 
neutron, the neutral particle earlier conjectured by 
Rutherford as a necessary component of nuclear matter.

The pieces were now all in place for Fermi in 1933 to 
present his theory of beta decay. The basic process was 
the transformation of a neutron into a proton plus an 
electron and a neutrino via a calculable exchange force. 
The consequences were far-reaching and opened up the 
field to new areas of experimentation, all requiring the 
presence of a neutrino:

(1) Beta Plus Decay: In some nuclei a proton could 
transform into a neutron plus a positron and a neutrino.
Irene Curie and Frederic Joliot were the first to observe 
this process in 1933. The positron had previously just 
been discovered by Anderson. Often called the discoverers 
of artificial radioactivity, the Joliot-Curies were awarded 
the 1935 Nobel Prize in chemistry for this work.  

(2) K-capture: Yukawa predicted and Alvarez 
showed in 1938 that in some nuclei a proton could 
capture a K-shell electron to become a neutron plus 
a neutrino. A particularly interesting example is 
the case of beryllium-7 transformed into lithium-7. 

occur whereby a proton absorbs a neutrino and is 
transformed into a neutron plus a positron. This was 
a particularly important possibility as it forms the 
basis of the first experiment to detect the neutrino.

C
over

Continued/Cover History of Neutrino

(3) Neutrino Absorption: Fermi predicted that a 
reaction with extremely small probability could 

Cowan-Reines experiment diagrammatic illustrating the process of 
an antineutrino from a nuclear reactor interacting with a proton 
to produce a neutron and a positron (an antielectron). Within 
a few nanoseconds, the positron annihilates with an electron 
in the detector to produce two gamma rays.  After about five 
microseconds, the neutron is slowed down and is absorbed by 
a cadmium nucleus (Cd) followed by a cascade of gamma rays.

The role of the hypothesized neutrino was vital in all 
these processes, not only in conserving energy, but 
also linear and angular momentum. It was regarded 
as essentially a massless fermion moving at the speed 
of light, if indeed its rest mass were exactly zero. 

Obviously, it was desirable to detect the neutrino 
in a neutrino absorption experiment. The small 
probability for neutrino absorption makes this a very 
difficult experiment, but in 1956 Cowan and Reines 
were successful. Their success depended heavily 
upon the developments in nuclear technology in the 
intervening years, especially that of the nuclear reactor.

A sandwich-like structure of three liquid scintillators and 
two tanks of cadmium chloride solution was assembled 
near the Savannah River Nuclear Reactor. Neutrinos 
from the beta decays of the neutron-rich uranium 
fission fragments in almost all cases pass through the 
apparatus, but in a very few cases they are absorbed 
on the protons of the water in the cadmium chloride 
tanks. The result in each case after absorption is the 
production of a neutron and a positron. On a time scale 
of a few nanoseconds, the positron annihilates with an 

Beta decay spectrum
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electron to produce two back-to-back photons of energy 
0.511 MeV. These photons are detected in coincidence 
in two of the scintillators. Meanwhile the neutron is 
moderated to thermal energies in a few microseconds 
and then, with a high probability, is captured by a 
cadmium nucleus, which is excited to about 9 MeV. A 
cascade of gamma rays brings the nucleus to its ground 
state. These gamma rays are also detected in the liquid 
scintillators in coincidence. Thus the absorption of 
a neutrino produces a well-defined signature of two 
sets of gamma rays separated by a few microseconds.

In 200 hours of operating this equipment, 567 
events were observed of which about 200 were 
attributed to background. In 1995 Reines received 
the Nobel Prize for this work (Cowan died in 1974). 
So “the gleam in Pauli’s eye” was now a reality.

In the period since the detection of the neutrino, 
remarkable advances have taken place in their study, 
both in experimental and theoretical particle physics. In 
the Standard Model neutrinos come in three “flavors” 
named after their lepton partners, so there are electron, 
muon, and tau neutrinos. It is now known that neutrinos 
have a small mass, and that there are oscillations between 
the flavors as the particles propagate through space.

The fission fragments in a reactor are neutron-rich. 
Therefore the associated beta decays produce electrons 
as the excess neutrons become protons. So in the 
current classification scheme, the Cowan and Reines 
Experiment resulted in the detection of antineutrinos. 
On the other hand the particles detected in the Borexino 
Solar Experiment are neutrinos, created when protons 
transform into neutrons plus positrons.

R
es

ea
rc

h

Profs. Boris Svistunov and Nikolay Prokofiev are part 
of a major effort funded by the Simons Foundation 
to understand the behavior of interacting electrons in 
condensed matter physics.  The Simons Foundation 
describes the project this way: “The Simons 
Collaboration on the Many Electron Problem brings 
together a group of scientists focused on developing 
new ways to solve the quantum mechanical behavior 
of systems comprised of many interacting electrons, 
with the goal of revolutionizing our ability to 
calculate and understand the properties of molecules 
and solids important in chemistry, physics, and 
everyday life.”  This collaboration involves several 
dozen scientists from around the world and is an 
example of using a big science approach to tackle 
one of the most difficult problems in condensed 
matter physics.  Svistunov and Prokofiev are among 
a group of thirteen principal investigators on the 
project, and they lead a computational quantum-
field-theoretical effort.  They are assisted by a group 
of current and former UMass graduate students and 
postdocs.  The research pursued by the UMass group 
is a new approach to many-body theory where the 
computer is used to generate and evaluate the very 
complex “diagrammatic” perturbation theory that 
describes interacting quantum systems.  The resulting 
method is called “diagrammatic Monte Carlo.”  It 
is a “Monte Carlo” method because randomness is 
involved in the selection and evaluation of diagrams 
or terms in the perturbation series that will be 
evaluated.  The number of integrals in the series is 
so large that they cannot all be exactly evaluated, 
even on a fast computer.  It is surprising but true 
that a random but unbiased selection of terms to 
evaluate can nonetheless yield very high accuracy 
results.  The diagrammatic Monte Carlo technique, 
invented and developed at UMass, is capable of 
going far beyond what a theorist can accomplish 
with paper and pencil.  It has already produced 
impressive results, inaccessible to other theoretical 
methods, that agree with experiment even in the 
very difficult regime of strongly interacting electrons.

The Simons Foundation was created by the hedge-
fund pioneer, mathematician, and philanthropist, 
James Simons.  The Many Electron Collaboration 
is among the first large scale projects funded by the 
Foundation which provides funding for a big science, 
long-term collaborative approach that is common 
in high-energy experimental physics, but is new in 
condensed matter physics.

MANY-ELECTRON-PROBLEMS

The apparatus used in the experiment. Layers of liquid 
scintillator are interspersed with layers of cadmium chloride 
in water.
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The Spring 2013 Physics Newsletter reported on the electrical conduction 
in hair-like structures called pili of the bacterium Geobacter sulfurreducines.  
This Geobacter species was discovered 25 years ago by Prof. Derek Lovely 
of the Microbiology Department.  In the biological community there has 
been debate over whether the physics evidence was sufficient to show that 
there is conduction of electrical current through the pili.  The issue has now 
been settled in a new article published in the October 19 issue of the journal 
Nature Nanotechnology.  UMass physicists Nikhil Malvankar and Sibel Ebru 
Yalcin, together with Physics Professor Mark Tuominen, used a new imaging 
technique, electrostatic force microscopy (EFM), which showed that electric 
charges propagate along the pili just as they do in carbon nanotubes, a highly 
conductive man-made material.  Electric charge was injected into a pili using 
the conductive tip of an atomic force microscope and the propagation of the 
charges was then visualized with the EFM scan. 

Commenting on the results, Malvankar said: “When we injected electrons 
at one spot in the microbial pili, the whole filament lit up as the electrons propagated through it.”  Yalcin, now 
at Pacific Northwest National Laboratories, added, “This is the same response that you would see in a carbon 
nanotube or other highly conductive synthetic nanofilament.  Even the charge densities are comparable.  This is 
the first time that EFM has been applied to biological proteins.  It offers many new opportunities in biological 
explorations.”

R
esearch

ACFI WORKSHOPS

The Amherst Center for Fundamental Interactions (ACFI) is off to a good start under the able direction of 
Professor Michael Ramsey-Musolf.  Besides ACFI’s own research pursuits, there have been the following 
workshops, with typical attendances of about 25: 

Measuring the Neutron Lifetime, September 19-21, 2014

Fundamental Symmetry Tests with Rare Isotopes, October 23-25, 2014

Time-Reversal Tests in Nuclear and Hadronic Processes, November 6-8, 2014

Hadronic Matrix Elements for Probes of CP-Violation, January 22-24, 2015

In addition there will be full-conference-type workshop after this newsletter goes to print:  International 
Workshop on Baryon and Lepton Number Violation, BLV 2015, on April 26-30, 2015.  It is expected that 
there will be about 100 participants.

On May 7-9, there will also be a workshop on CP-Violation in the Higgs Sector (tentative title).

www. physics.umass.edu/acfi/

ELECTRICAL CONDUCTION IN GEOBACTER BACTERIA

AMHERST CENTER FOR 
FUNDAMENTAL INTERACTIONS

Geobacter with electrically 
conducting pili (microbial 
nanowires)
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Morton Sternheim was the first faculty member hired 
by Bob Gluckstern in 1965 when Bob started the rapid 
growth of the Physics Department. Shortly after he 
arrived, Mort invited his friend, Brookhaven National 
Laboratory physicist Martin Blume, to give a series 
of talks on condensed matter physics. This led to the 
creation of the Commonwealth Lectures, which featured 
many notable scientists including Carl Sagan, Val Fitch, 
D. Alan Bromley, and climate scientist Stephen Schneider 
(no relation to our Astronomy colleague with the same 
name).  At some point funding disappeared and the series 
stopped. It has resumed now thanks to a fund established 
by the Sternheims with the aid of a campus match..............

Nobel Laureate Sheldon Glashow gave the first Helen and 
Morton Sternheim Lecture in Physics on October 1, 2014. 
An audience of almost 300 people filled Hasbrouck 20 for 
a talk entitled “A Parable of the Pure and the Practical – 
Why We Must Pursue Basic Scientific Research.”.............  

Shelly Glashow 
was a natural 
choice to be the 
first visitor in this 
new series. He 
and Mort were 
c l a s sma t e s  a t 
the Bronx High 
School of Science, 
a selective public 
high school in 
New York City. 
The class also 
included Steven 
Weinberg, who 
shared the 1979 

Nobel Prize with Glashow. Actually, a total of nine people 
in that class received PhDs in physics, representing about 
2% of those then awarded annually in the USA. One of 
the nine, Myriam Morgenstern Sarachik, was among the 
first women to attend the formerly all-boys school. She 
has received the Buckley Prize and is a former president 
of the American Physical Society. ..................................

Glashow is the Higgins Professor of Physics, Emeritus, at 
Harvard, and the Metcalf Professor of Mathematics and 
Physics at Boston University. In his talk for the general 
public, he noted that politicians and opinion makers 
argue stridently that governments and universities 
should invest only in such areas of research that are 
likely to result in immediate and specific benefits, 
through wealth enhancement or job creation. They find 
undirected, curiosity-driven research in basic science 
to be a useless and unaffordable luxury that consumes 
resources rather than promoting economic growth and 

Te
ac

hi
ng NOBELIST SHELDON GLASHOW 

LECTURE
human welfare. This talk showed how wrong they 
are by offering many illustrations of the impact of 
such undirected research on society........................... 

He began his talk with an example from a letter to The 
Economist:  “Fundamental physicists would be hard-
pressed to point to anything useful that was directly 
dependent on their theorizing... It is far more important that 
we encourage our ‘best brains’ to solve real problems and 
leave theology to the religious professionals.” ................

Glashow’s response:  Had Faraday, Roentgen and Hertz 
focused on solving the “real problems” of their day, we 
would have waited much longer for electric motors, 
X-rays, and radios … Quantum Mechanics was invented 
by dreamers such as Bohr, Heisenberg, Schrödinger, Pauli 
and Dirac. They had no start-ups or marketable products 
in mind. Yet today quantum mechanics underlies at least
one third of the world’s economy!..............................

Glashow presented long lists of Nobel Prize winning and 
other discoveries that led to advances in many fields. 
In medicine, these ranged from the 1894 discovery of 
X-rays that led to CT scans, and the 1953 understanding 
of DNA to gene therapy. In information technology, 
the 1888 discovery of radio waves led to wireless 
communication, and the 1947 invention of transistors 
to the computer revolution. The 1839 discovery of the 
photovoltaic effect led to solar panels, Einstein’s 1916 
general relativity theory to GPS satellite technology, 
the 1938 discovery of nuclear fission to nuclear power, 
and the 1969 development of charge-coupled devices 
to digital cameras.  Cyclotrons were created for pure 
research: to study the basic building blocks of matter. 
But these and other particle accelerators contribute 
directly to wealth creation and human welfare. Some 
30,000 accelerators operate today for industry and 
medicine: ion implantation, material processing, particle 
beam therapy, medical radionuclide production, food 
irradiation, and nondestructive inspection. Energy 
loss due to “synchrotron radiation,” once a problem 
at electron accelerators, is now a multi-billion dollar 
enterprise. Synchrotron light has many applications 
in science, medicine, engineering, and industry. About 
80 of these large, expensive and sophisticated light 
sources are deployed in over 20 countries.................... 

A last minute addition to the program was Glashow’s 
participation in an evening panel discussion.  The
Amherst Cinema screened Particle Fever as part of an 
ongoing Science on Screen series.  Physics Department 
faculty members Carlo Dallipiccola, Stephane Willocq, 
and Ben Brau were scheduled to give expert insight into 
the question: What can the Large Hadron Collider and 
the Higgs boson tell us about the universe? Glashow 
graciously agreed to join them in answering questions 
from a sold-out theater seating about 200 people.

Sheldon Glashow
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Teaching
graduate students, old and new

GRADUATED IN 1994

ENTERED IN 2014

Left to Right: Dale Abbott, Tapas Sahu, Jake Shechter, Michael Roberts, Sara Zuraw, Mehmet Kaplan, Tanya Behrle

Richard Belcinski David Coletta Edwin Eckel Naoto Kondo

 Deborah Lee Shuyu Lee Gregory Loring Paul Nakroshis

Stephen Peck William Schoenfeld Ziming Zhou

1994 MS and PhD graduates not pictured: Chi-Fai Cheng, Gary Gradway, Yuri Kolomensky, 
Alexey Petrov, Piotr Zugmanski
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The dog did it. “The dog ate my floppy disk” was the tongue-in-cheek explanation why a teacher did not submit her assignment 
in a summer institute some years ago. In the case of STEM DIGITAL, a dog was the catalyst for a million dollar grant..........

It all began several years ago when Mort Sternheim attended a NASA Principal Investigators Meeting and met John 
Pickle, then at the Museum of Science in Boston and now at Concord Academy, a K-12 private school in Concord, 
Massachusetts, where he teaches physics and other subjects.  John had developed some engaging hands-on materials 
that let you explore the properties of light, both visible and infrared. He had also written a software package 
called Analyzing Digital Images (ADI) and some related programs. These exploited the fact that digital images are 
more than illustrations. They may contain a wealth of spatial, spectral, intensity, and temporal information that 
represent valuable scientific data...............................

Mort forgot about John until he bumped into him a 
couple of years later. John was visiting his sister in 
Mort’s neighborhood and was walking the dog noted 
above.  They talked about working together and ended 
up writing a proposal to the NSF Innovative Technology 
Experiences for Students and Teachers (ITEST) program. 
The first proposal did not get funded, but the second 
one did. Now ending, it was called STEM DIGITAL, 
the acronym for STEM Digital Images in Geoscience 
Investigations: Teaching Analysis with Light..................

Image analysis plays a large role in the workplace and offers 
excellent career opportunities. Digital cameras are powerful 
tools for inquiry based curricula, classroom research, and 
learning about image analysis. They have become ubiquitous 
as their prices plummet and capabilities improve, making 
them affordable for classroom use.  However, teachers and 
students mainly use digital images for documentation: creating 
PowerPoint presentations, handouts, posters, etc. There are good examples in the educational literature of how to use digital 
imaging as an investigative tool, but these are seldom seen in classrooms......................................................................... 

STEM DIGITAL showed how digital image analysis can be applied to environmental quality issues in ways that can 
readily be introduced into STEM courses, engaging students and encouraging them to think about related careers. 

The project developed research agendas that 
employed a variety of image analysis tools. The 
air quality theme, led by Co-PI Steve Schneider 
(Astronomy), focused on carbon dioxide and 
ozone. The water quality theme, led by David 
Reckhow (Environmental Engineering) looked 
at the role of plant biomass on drinking water 
quality and at options for water treatment. 
Arsenic is listed as a very noxious environmental 
contaminant that poses a potential threat to 
human health; research topics included the 
identification and mapping of local arsenic 
contaminated sites, bioremediation possibilities, 
and arsenic in rice and other foods. This 
expanded on the impressive arsenic outreach 
program of Julian Tyson (Chemistry). Staff 
member Jennifer Welborn (Amherst Regional 
Middle School) introduced an experiment to see 

STEM DIGITAL  D  I   S  D

An example of using ADI (Analysis of Digital Images) to study the 
diffusion over time in gelatin, as a model for human tissues:  A 
gelatin disk is placed in the center of a Petri dish. Red and yellow 
food dyes are placed around the gelatin. Photos are taken every 
few hours and the colors analyzed along the black line shown. 

Relative blue, green and red intensities as a function of distance along the 
black line of the above photo from left to right.
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O
utreach

the effect of a changing environment on crayfish color. Another application was based on intensity measurements. In the 
Arctic, melting ice or snow exposes water or tundra, decreasing the reflection of sunlight or the albedo, the fraction of solar 
energy reflected from the Earth back into space. It is a measure of the reflectivity of the Earth’s surface. Ice, especially with 
snow on top of it, has a high albedo: most of the sunlight hitting the surface reflects back into space.  This is one reason 
climate change is greatest in polar regions. The teachers compared the albedos of turf, asphalt, and other surfaces.  They 
also measured the gravitational acceleration g with the ancillary Movie Tracker™ program.......................................... 

There were three cohorts of about 30 teachers who attended one-week summer institutes in 2011, 2012, and 2013.  
Another group of 15 teachers took an online version of the program in the fall, 2013 semester. Participants came 
from all over the country and taught the range of middle school science and technology subjects.  They and their 
students developed many creative applications. For example,

         purely blue.

        efficacy of blade designs. 

2 on Aiptasia pallida,
          used as a model organism for studying coral bleaching. This species of a benthic anemone can be easily grown
        in the laboratory setting.

         fathers, they photographed color samples at various depths and used ADI to study the relative attenuation of
         incident light colors.

 The albedo activity was found online by a teacher who was not in the program. She started a global network
        of people measuring the albedos of a wide variety of surfaces in their areas.....................................................

The ADI software is available without charge for non-commercial use at www.umassk12.net/adi. Curriculum materials 
are online at www.umassk12.net/digital.

The 50th anniversary of the Baden-Württemberg exchange was celebrated at UMass on September 30, 2014.  The 
exchange program has brought many talented physics students from universities in the German state of Baden-
Württemberg.  Pictured from left, Chancellor Kumble R. Subbaswamy, President Robert Caret, Baden-Württemberg 
Minister of Science Theresia Bauer and Provost Katherine S. Newman.
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In April of 2014, U.S. President Obama visited the 80-year old 125th Emperor of Japan, Akihito, and his spouse 
Michiko Shoda.  Shortly thereafter, Gerry Peterson’s long-term nuclear physics collaborator, Akio Hotta, and his 
spouse Yohko, were received by the Emperor in his palace.  Akio was given the Order of the Sacred Treasure for 
his work as a distinguished university educator, 
mostly at Shizuoka University, and for his research 
in Nuclear Physics, especially that in collaboration 
with Peterson’s University of Massachusetts 
Nuclear Physics Group.   This research, spanning 
more than two decades, took place on our campus, 
with data being acquired at the MIT-Bates Linear 
Accelerator and the Jefferson National Laboratory.  
Akio made at least annual trips to Amherst, often 
accompanied by other Japanese physicists.  During 
this period there was a continual flow to our 
campus of Japanese doctoral and postdoctoral 
students, as they participated in the UMass 
research program.  Their financial support was 
entirely from Japanese sources.  Among the 
students was Akio’s son, Tomoaki, who is now a 
professor at Osaka University.  

A
w

ar
ds

Akio and Yohko Hotta

PLAUDITS FOR AKIO HOTTA

faculty awards

TENURE AND PROMOTION FOR BRAU

Ben Brau has received tenure and was promoted to 
Associate Professor.  His research focuses on searches 
of physics beyond the Standard Model in high-energy 
proton-proton collisions. He is a member of the ATLAS 
experiment at the Large Hadron Collider at CERN near 
Geneva, Switzerland.

TENURE AND PROMOTION FOR POCAR

Andrea Pocar has received tenure and was promoted 
to Associate Professor. His research focuses on 
experimental solar neutrino physics, double beta decay, 
and dark matter physics.  Some of his research is carried 
out using the Borexino detector at the Gran Sasso 
Laboratory near the town of L’Aquila in northern Italy, 
and at the (nuclear) Waste Isolation Pilot Plant near 
Carlsbad, New Mexico.  

SIMONS FOUNDATION FELLOWSHIP 

Associate Professor Benjamin Davidovitch has been 
named a 2014 Simons Foundation Fellow.  The 
prestigious program provides a limit of $100,000 for up 
to a semester-long research leave from classroom teaching 
and administrative obligations.  The potential for 
research accomplishment, as judged by accomplishments 
over the last five years, and plans for the leave, are the 
primary criteria for evaluating applications.

BURROUGHS WELLCOME FUND 
FELLOWSHIP

Postdoctoral Research Associate Nikhil Malvankar, who 
received a PhD from UMass in 2010, has been awarded 
a prestigious Burroughs Wellcome Fund Award for his 
research in electron transport and storage mechanisms 
in microbial biofilms (see Geobacter Update on page 7).  
The award provides $500,000 from 2014 to 2019 that 
can follow him to a faculty position.
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A
w
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AWARD RECIPIENTS, PHYSICS DEPARTMENT, MAY 2014

physics student awards

Hasbrouck Scholarship Award
(junior, academic excellence)

Brian Harvie
    Ryan Horton
    Amanada LaFauci

LeRoy F. Cook Jr. Memorial Scholarship
(involvement in outreach or teaching)
  Zachary Fox
  Amanda Tan

UNDERGRADUATE AWARDS MAY 2014

Left to Right: Alexander Lombardi, Kirsten Randle, Zachary Fox, Sheema Rahmanseresht, Ryan Horton, 
Amanda La Fauci, Brian Harvey, Ryan Boyden, Amanda Tan, Marcelo Dias

GRADUATE AWARDS MAY 2014

Kandula Sastry Book Award
(academic excellence and versatility)
    Kyle Vanderwerf  

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

   Ryan Boyden

Quinton Teaching Assistant Award
(outstanding teaching assistant)
    Huaike Guo
    Alexander Lombardi

Kandula Sastry Thesis Award
(presentation of outstanding thesis)
    Marcelo Dias

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

 Morton & Helen Sternheim Award
 (educational outreach and/or teacher preparation)
     Kirsten Randle
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P
eo

pl
e WOMEN IN PHYSICS

I.  Radio Show with Professor Jennie Traschen..............

Students and faculty from the UMass Physics Department 
convened for a radio discussion on “Women and Minorities 
in Physics” on October 21, Undercurrents Radio, 

WMUA 91.1 FM.  Using a round 
table discussion format, DJ Jennie 
(that’s Professor Jennie Traschen) 
interviewed colleagues Professor 
Lori Goldner and Professor Courtney 
Lannert, with undergraduates 
Kirsten Randle, Bela Nelson, Alissa 
Roegge, and Javier King. The group 
acknowledged that while “things 
have changed” in the past 30 years, 

the numbers have not changed that much - a glance at a physics 
class, or a faculty roster, shows that women and minorities 
are still a small fraction of the physics community........... 

The discussion started with the guests describing how each 
ended up in physics.  Like physics geeks everywhere, people 
spoke about being drawn to understand nature, the love of 
being precise, and that it was “just something I’ve always 
wanted to do.”  Several students mentioned the importance 
of strong women science and math role models, including 
parents and teachers. Others talked about how they 
continued their studies in spite of “anti-models.”............

The broad case continued with the questions, “Is the 
playing field level?”  Does subtle or overt bias affect 
students, and does such bias continue to affect the careers 
of women and minority scientists?  One student offered 
the interesting analysis that struggles against prejudice 
have two phases–first it has to be legal to vote, to go to 
college, to study and enter professional careers. Then there’s 
the rest to accomplish – elevating the law into equality of 
practice.  Participants spoke in detail about the “invisible 
person” effect. This refers to the experience of being in a 
study group, a lab discussion group, etc., and suggesting a 
solution or offering an insight about a problem, having it 
ignored, and when a male makes the same observation a 
few minutes later, it is suddenly heard and given appropriate 
credit. The panel also talked about the shared problem 
of being dismissed intellectually..............................

The atmosphere in the studio was upbeat, matching 
the music, with a lot of laughing. There were even two 
phone calls (both from men). One was an inquiry about 
what can be done to increase the number of women 
applicants for technical jobs. The other caller pointed 
to the significance of the group just being on the air and 
discussing these issues. A recording of the interview can be 
heard at http://www.mixcloud.com/UMPbot/women-and-http://www.mixcloud.com/UMPbot/women-and-
minorities-in-physics-undercurrents-with-jennie-traschen/minorities-in-physics-undercurrents-with-jennie-traschen/

II. Seminar by Professor Kathy Aidala.....................

On October 20, 2014, a well-attended talk was presented 
at Smith College by Kathy Aidala, Associate Professor of 
Physics at Mount Holyoke College.  She is also Adjunct 
Professor at UMass and her specialty is condensed matter 
and nanoscience.  She is also one of the initiators and 
organizers of the monthly SciTech Cafe for the public at 
the Amherst Brewery.  The title, “Why aren’t more Women 
in Science?” was an excerpt of her biannual course at Mt 
Holyoke, “Women and Gender in Science.” http://www.http://www.
mtholyoke.edu/~kaidala/gender.htmlmtholyoke.edu/~kaidala/gender.html Her course examines 
in detail the broader and more complex questions.  The 
talk was the first in a series of four presentations about 
women in science issuing from a joint venture in course 
development started by two psychology professors at 
Smith College.  The topic 
“science” encompasses 
Science, Technology, 
E n g i n e e r i n g  a n d 
Mathematics (STEM).  

This initiating lecture 
o u t l i n e d  c o m m o n 
misconceptions.  What 
is the question based 
on what assumptions?    
For example, statistics 
r e l a t ing  to  women 
i n  s c i e n c e  c a n  b e 
confounded by having 
the social sciences blended into the data of the physical 
sciences or biological sciences, thus showing a larger 
percentage of participation.  A case study showed an 
increase in the rise of the percentage of women from 7% 
to 42% over a five-year span with an outreach program 
to high schools and courses with a stepped introduction 
to computer science at the collegiate level..............

And what is the interpretation?  If the hypothesis is 
the same, i.e., why so few women in science, and the 
explanation changes over time, then perhaps, the issue 
needs to be addressed in a different manner.  Does society 
actively or passively discourage women from pursuing 
careers in science? Can bias and discrimination explain 
the difference? Are there biological differences in ability, 
personality, or career preferences? In a balanced view she 
gave examples of institutional changes in hiring practices, 
student/faculty friendly areas, peer mentoring, etc., all 
contributing to a better learning and working environment 
for all persons. Professor Aidala gave another talk on 
women in STEM fields at the SciTech Café at the Amherst 
Brewery in late March. 
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NEW STAFF

Christopher Ertl is the recently hired technical specialist 
for the Physics Department, who replaced Jeff Kmetz, 
who passed away in the summer of 2014.   He is a very 
nice, easy-to-talk-to guy.............

Christopher has a bachelor’s 
degree in physics from Mansfield 
Univer s i ty  o f  Mans f i e ld , 
Pennsylvania, and a master’s 
degree in education from 
the Massachusetts College 
of  Liberal  Arts  in  North 
Adams.  His hobbies include 

Christopher Ertl

September brought a new addition to the Physics 
Department team, Emily Gluck, who will serve as Office 
and Personnel Manager, replacing Ann Cairl who retired 
this past summer.  Emily is not new to the University: She 
is a graduate in political 
science and spent four 
years in the marching 
band playing trumpet, 
starting under the eminent 
George Parks.  For the 
past two summers she has 
been the summer band 
manager, which involved 
recruiting band members 
and preparing for the 
almost 400-member band to arrive on campus for 
band camp a week before classes start!  Originally 
from central New Jersey, she and her pal, also named 
Emily, write slam poetry with a rap connotation, and 
perform in New York City at open microphone nights.  
Slam poetry is the reciting of original poetry in front of 
a live audience. Would another Emily, Amherst’s own 
Emily Dickinson have liked slam poetry; or would have 
Louise Gluck, (no relation our Emily Gluck) the United 
States’ Poet Laureate from 2003 to 2004?............... 

Emily enjoys cooking and sharing dishes with friends.  
Her background includes a broad travel spectrum—
France, England, Wales, Greece, and Turkey.  Next on 
the horizon is a trip to Italy, Sicily, and Croatia, and 
maybe Nicaragua. On the administrative side, Emily 
has already been a lifesaver in helping the Department 
negotiate certain administrative computer systems.  
Welcome Emily!

Emily Gluck

Max Adam joined the Department in September 
2014. He works in the undergraduate teaching labs 
with lab director Paul Bourgeois. ......................... 

Max’s path to his job in the Physics Department 
was been interesting and unusual. In high school 
he planned on making a 
career in engineering, but 
his other love, music, won 
him over and he majored 
in music performance at 
Hampshire College, playing 
the classical string bass.  
After graduating in 2005, he 
combined his two interests 
and worked as a sound 
engineer both in concert 
settings and in his studio in 
Greenfield, Massachusetts. 
More recently he worked at two local high tech 
companies, first Loea and then Millitech.  Max enjoyed 
the work, which mainly consisted of testing and trouble-
shooting microwave equipment, but he wished to be in 
an academic environment where he could interact with 
students and help develop new laboratory experiments. 
So, when the laboratory assistant job opened up in the 
Department, Max jumped at the opportunity.  In his 
new job he is looking forward to helping modernize the 
labs and introduce innovations such as the use of the 
Team Based Learning classrooms in the new Integrative 
Learning Center.  Max continues to play music in several 
bands and does occasional gigs as a sound engineer.
Welcome Max!!

Max Adam

home improvement, anthropology, and Biblical 
studies......................................................................... 

He grew up in New York and Pennsylvania and became 
interested in physics as a senior in high school. His 
opinion of the Five College area is that it is the heart 
of education and diversity in New England................

His duties include preparing demonstrations for the 
faculty, especially in the 100 series courses. His “office” 
is the lecture prep room in Hasbrouck 128. This is the 
lecture prep room full of equipment that is strange to 
the eye of the uninformed but familiar to all of us who 
know how crucial this teaching component is for the 
Physics Department. He is the nexus between the new 
student and the subject matter. 
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Continued/New Staff

When interrupted in the machine shop in the basement of 
Hasbrouck, Rick was busy with the new Protrak™ SMX 

3-axis milling machine 
for a project for polymer 
science. The machine 
shop is now responsible 
for work for the entire 
campus.  Rick has always 
been in a research and 
design environment. From 
years in New Hampshire 
in a medical design setting, 
and mold shop in Whatley, 
he returned back to his 
roots in the Five-College 

area working in the UMass E-lab [engineering] for ten 
years before transferring to the Physics Department.  
“Model Maker” has been added to his title.  He uses this 
scientific art form for one of his hobbies—fly-fishing. He 
crafts his own rods from imported bamboo specifically 
grown for fly fishing, and sometimes designs and fashions 
his own flies. He fishes in small brooks and the Deerfield 
River, which is a challenge.  New to us, we welcome 
him.   Happy Fishing!

FACULTY RETIREMENTS

A Funny Thing Happened to Me on My Way to the 
Physics Department....................................................

I joined the Physics (then & Astronomy) Department 
in the Fall of 1980 with the idea that I would have a 
fine career as a mild-
manne r ed  phy s i c s 
professor, teaching and 
carrying out research.  
I saw the Department 
and the Universi ty 
a s  a  who le  a s  an 
organization that had 
great potential to rise 
in stature and I wanted 
to be part of that.  But, 
to quote John Lennon, 
“Life is what happens to 
you while you’re busy 
making other plans.”  
It all started to go off track when I was on my (one and 
only) sabbatical leave at the end of the 80’s and served 

on a Department of Energy committee to site the new 
National Institute of Nuclear Theory.  My area of focus 
for the review was on computing resources at the various 
candidate institutions; that experience quickly reinforced 
my sense that UMass was far behind where we should 
have been in that area.  It’s a long story but, on return, I 
ended up spending half my time for three or so years as 
Director of the then Computing Center before becoming, 
again unplanned, Department Head.  

In 1996, Marcie Williams, then Deputy Chancellor, 
asked me to become CIO [Chief Institutional Officer] 
and I felt an obligation to serve (and she could be 
persuasive).  I thought maybe 3 or 4 or 5 years and I’d 
return to the Department.  Marcie became Chancellor 
in 2001 and asked me to be her Deputy Chancellor and 
again I couldn’t say no.  Now, after 18 years in Whitmore 
(more than half of my UMass career), I have worked 
with six different Chancellors and at least three or four 
different Provosts (who can remember that far back?).  
While the mix of my duties varied over that period of 
time, mostly reflecting what a particular Chancellor 
needed, I had at various times the fascinating opportunity 
to have some responsibility for and/or executive 
committee participation regarding athletics, budget 
(including a few rounds of budget cuts), community 
relations, disability services, Equal Opportunity and 
Diversity (EO&D), facilities planning and construction, 
fundraising, government relations, human resources, 
public relations, radio stations, strategic planning, 
student affairs, and more in addition to information 
technology (IT).  It is truly amazing what, outside of 
the academic sector, it takes to run this place!...........

Having finally run out of steam, I am now in a period 
of “R&R” (“retirement” and “rejuvenation”) but 
I do look forward to spending some time in the 
Department, if only to sit in on colloquia, seminars, and, 
in particular, some of the activities in the ACFI.  But, 
who knows?; “life is what happens.....”......................

Both the Department and the University have indeed 
risen in stature over the last 34+ years, though the road 
has been much bumpier than I had pictured and there 
is still some ways to go.  I credit the “elders” (i.e., those 
even older than I) with establishing a very functional 
Department (particularly compared to others I have 
encountered on this campus).  I greatly valued the 
collegiality of the Department and think it has much to 
do with the successes over the years; I hope it will so 
continue long into the future.

John Dubach

Richard Miastkowski
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. . . . . . . . . . . . . . . . . . . . . . . . . . .

I came to UMass in September, 1972, so when I officially 
retired on June, 2014, I had been at UMass for 42 years. 
I grew up in Brooklyn, NY, and the possibility of living 
in a rural area like Amherst never crossed my mind. 
After graduate school, I spent five years at what is now 
called the Lawrence Berkeley National Laboratory 
(LBNL) and thought that San Francisco, located 
across the San Francisco Bay, was a small town...........

In 1972, my time at LBNL was coming to a close and I 
heard of a faculty opening at UMass for an experimental 
particle physicist to replace Steve Yamomoto, who 
was returning to Japan.  I applied for the job and 
was offered the position. At that time I had one child 
with another on the way.  Now, 42 years later, my 
daughters are older than I was when we moved from 
Berkeley to Amherst and they have careers of their own.

The Physics Department has changed significantly 
since 1972:.........................................................

In my early days at UMass, I worked with Janice 
Shafer, Dick Kofler and Stan Hertzbach on experiments 
at Brookhaven National Laboratory. Around 1975, 
Dick, Stan and I collaborated with experimentalists 
from Tufts, MIT, and Cornell on a proton Compton 
scattering experiment at the Cornell synchrotron. After 
that, I joined Mike Kreisler and Doug Jensen on several 
experiments at BNL, and the beginnings of an experiment 
at FNAL. I entered the realm of medical physics during 
a sabbatical year (1986–87) with joint appointments 
in the Harvard Physics Department and the Radiation 
Oncology Department of the Massachusetts General 
Hospital, where I contributed to the use of accelerated 
protons for the treatment of cancer. At that time, it 
was a relatively new treatment technique, but it is now 
practiced at a large number of locations in the US and 
around the world. I was not yet totally done with particle 
physics, and participated in one last experiment at BNL: a 

collaboration of several universities, including Yale and 
MIT, searching for the production of strange–quark 
matter. During the initial phases of this project, I was one 
of the major users of the UMass machine shop, where 
we designed and constructed both the front end and the 
back end of the detector that was used in the experiment. 

Since around 2000, I have concentrated on medical 
physics, specifically the detection and treatment of 
cancer. In 2005, after Art Swift retired, I took over 
his position as Associate Head of the Department. 
I have now handed that position to David Kastor.

Over the years I have greatly enjoyed interacting 
with most of the faculty and staff here. This is a very 
friendly department and it has been a pleasure to be 
part of it. I would especially like to thank the support 
staff: without them the department could not function. 
These people include the machinists, the computer 
support people (Joe Babcock and Al McConkey), 
and the office staff, with whom I have worked closely 
as Associate Head (Ann Cairl, Kris Reopell, Jane 
Knapp, Mary Ann Ryan, Ingrid Pollard and Barb 
Keyworth). Without their indefatigable help, life as 
Associate Head would have been just about impossible.

I end with some advice for the Department Head and 
Associate Head, with apologies to Rudyard Kipling:

Monroe Rabin

If you can keep your head when all about you   

    Are losing theirs and blaming it on you,   

If you can trust yourself when all people 
doubt you,

    But make allowance for their doubting too;  

Then things will never actually be as bad as they 
initially seemed.

a) We were then a Department of Physics and 
Astronomy, and all housed in Hasbrouck

b) The only people who were here in 1972 and are 
still on the staff are Mort Sternheim, Bob 
Hallock, and John Donoghue (who was a 
grad student at the time)

c) There have been 9 different department heads since 
then: Arthur Quinton, Roy Cook, Fred Byron, 
Bob Hallock, John Dubach, John Donoghue, 
Jon Machta, Don Candela and Rory 
Miskimen

Joan and Monroe Rabin

Monroe Rabin; reminiscences upon retirement.

P
eople
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in memoriam

Continued/People
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Doris A. Atkins (1933-2014) passed away on December 
4, 2014, in the Fisher Home Hospice in Amherst.  She 
had been secretary to the Nuclear Physics experimental 
and theoretical groups as well as others on the third and 
fourth floors of the Lederle Graduate Research Center 
Towers from 1971 to 1994. She dealt with graduate 
student appointments in the whole Department, as 
well as all postal mail and purchase orders for everyone 
on the two floors, and much more.  Doris’ typical day 
started at 7:00 a.m. when she would type the letters 
that were left for her overnight, there would be a 
short coffee break at 8:30, a noon hour sandwich, and 
the day ended at 4:00 p.m.  This was a transitional 
period when computers were gradually replacing 
secretaries’ electric typewriters, and correspondence 
was shifting to email without the need of a secretary.  
The revolution in microelectronics redefined Doris’ 
job description.  She weathered the changes very well.  

Doris was predeceased by her husband, William C. 
Atkins, and her daughter.  Bill was an Amherst selectman, 
who worked for Atkins Farms, a well-known country 
market in South Amherst.  Doris had many relatives, 

Doris Atkins

Jeff Kmetz passed away unexpectedly on May 8, 2014, 
at his home in Northampton. We all remember him 
as a courteous, thoughtful colleague. Former teaching 

assistants in his 
lab will remember 
how helpful he 
always was when 
any problems 
arose with the 
e q u i p m e n t . 
Faculty members 
always enjoyed 
working  wi th 
h im wi th  h i s 
b u s i n e s s l i k e 
attitude towards 
the job. Perhaps 
Professor Hallock 
descr ibed  the 

situation best when he at one time reported on 
Jeff as “a fine employee, a pleasure to have him in 
the Department.”......................................................

It was in 1985 that former Eagle Scout and Northampton 
High School graduate Jeff arrived to become Tony 
Papirio’s right hand man with the task of assisting 
in the setup and the servicing of the equipment for 
the introductory laboratories.  He was a graduate of 
Greenfield Community College and Worcester State 
(1979), but not in a technical field. However his interests 
in photography and audiovisual equipment suggested 
that he could handle the position.  He was appointed 
with the title of Technical Assistant and the expectation 
that he would grow on the job.  And indeed he did!  
After some 23 years in this position he was appointed as 
the Lecture Demonstrator Coordinator for Hasbrouck 
Lab. He took on this even more demanding job with his 
usual conscientious and businesslike approach.  Thus 
he worked at the University for over 30 years.  He is 
survived by his mother, his daughter Hannah, and her 
mother Lisa.

Jeffrey Kmetz

Several faculty members have left the Physics Department 
during the past year to pursue other opportunities.  
Prof. Krishna Kumar left UMass to take a faculty 
position at Stony Brook University in NewYork State.  
Associate Professor Laura Cadonati and Lecturer 
Nicholas Darnton are departing to take positions at 
the Georgia Institute of Technology, and Assistant 
Professor Egor Babaev has taken a position at KTH, 
The Royal Institute of Technology, in Stockholm. 

In each case there were fantastic opportunities either 
offered to the recipients in their new positions, or to their 
spouses.  It is expected that the very fruitful collaborations 
with their former University of Massachusetts  Amherst 
colleagues will be continued, and even enhanced by a 
synergistic improvement of research efforts that will lead 
to new insights and understanding in their respective 
fields of research for all concerned parties.

departures but her son, David Maynard a popular anthropologist 
at Stony Brook University on Long Island, New York, 
may be known to some readers of this Newsletter. 

Doris will be remembered for her competency, efficiency, 
hard work, and courteous demeanor.   

NEW OPPORTUNITIES
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Judy loved galaxies. This was one of the refrains at 
the Memorial Service for Dr. Judy Young, Professor of 
Astronomy at UMass Amherst from 1982-2013, who 
died on May 23, 2014, at the age of 61 after a protracted 
battle with cancer. Approximately 200 relatives, friends, 
colleagues, and members of the community gathered at 
the UMass Sunwheel on June 4, 2014, to commemorate 
her contributions as a mother, a friend, an astronomer, 
a teacher, a role model, and the founder of the Sunwheel 
project. ........................................................................

Judy was internationally recognized for her work 
on star-formation, research that was based on her 
observations of atomic, molecular, and ionized gases in 
the interstellar medium in hundreds of galaxies.  In some 
of her early work on spiral galaxies she established the 
reliability of using CO emission as a tracer of molecular 
gas. She was one of the lead scientists of the FCRAO 
extragalactic CO survey that mapped approximately 
300 low red-shift galaxies. Early in her career Judy 
was awarded the first ever Maria Goeppert-Mayer award from the American Physical Society, and she kept the 
Astrophysical Journal presses busy with a distinguished record of 70 journal publications, and a comparable 

number of conference proceedings.

In the Pioneer Valley area, Judy was 
known and loved for her amazing 
public outreach efforts, bringing 
the mechanics of the solar system 
to tens of thousands of people. 
She designed the UMass Sunwheel, 
which is a circle of tall standing 
stones arranged so that at sunrise 
and sunset on the solstices and 
equinoxes the stones are aligned 
with the sun (see back cover). 
For each solar event Judy gave 
public lectures at the Sunwheel and 
explained the literally larger picture 
to hundreds of people.  Judy had 
the knack of not only explaining 
the astrophysics, but further 
communicating her appreciation of, 
and joy about, the amazing scope of 
nature. As she told her Astronomy 
100 students, “We talk about the 
good things of the Universe.”.......

Judy received the Distinguished 
Academic Outreach Award in 

2000. Through the efforts of the UMass Astronomy Department, the Sunwheel events continue.  Judy Young’s 
work as a scientist and an educator is a testament to what one generous person can give to the world.

P
eople

Judy Young

Judy Young lecturing at the Sunwheel M51, the Whirlpool 
galaxy.
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Richard Buckman (BS ’03, MS ‘08) lives in Amherst with 
his wife Dana and their 18-month old daughter, Julianne.
After graduating from UMass, he spent a few years study-
ing classical guitar and programming before returning to 
study physics.  While earning his masters degree he real-
ized that he wanted to do pure mathematics full-time and 
changed departments.  Rich is currently working towards 
a PhD in low-dimensional topology, exotic structures, 
and higher dimensional knots.   When not doing math, 
searching for objects hidden by Julianne, or playing GO, 
you can probably find Rich doing puzzle hunts or flying 
quadcopters -- “quaqua” as Julianne says....................

buckman@math.umass.edu

Kryngle Daly (BS ’05) writes:  “I completed a PhD 
and postdoc in biophysics at Clark University and 
Worcester Polytechnic Institute, respectively.  I 
studied the physics of macular degeneration, bacterial 

lysis, and active transport 
by molecular motors via 
computer  s imulat ions 
on supercomputers and 
p a r a l l e l i z e d  a c r o s s 
computing cluster.  Next I 
started a contract research 
o r g a n i z a t i o n  ( C R O ) 
that provides simulation 
software packages to life 
science companies.  One 
experience with the CRO 

led me to the genomic analysis problem: DNA 
sequencers are providing more data at faster rates and 
bio-informationists are struggling to keep up.  Current 
analysis of one DNA sequence can take weeks or 
months and requires large amount of computational 
power.  I started a second company, KBioBox, to 
address this problem.  To date we have a small form 
factor, a rapid and accurate genomic analysis platform, 
that performs genomic analysis in minutes, not 
weeks or months.  Working with the UMass Medical 
Center, we have started to prove the technology’s 
use as a clinical diagnostic: Given a DNA sequence 
file from a sequenced virus from a patient sample, 
we correctly identify the species of virus in about 
twenty minutes.............................................................

During my graduate schooling at Clark U, I was involved 
in programming small radio telescopes that will be 

incorporated into a small array as a pedagogical tool. 
During that time Professor Blaylock visited Clark to 
give a talk about his teaching endeavors.  When I was 
a UMass freshman, Professor Blaylock had taken me 
and several other physics majors to the Five College 
radio telescope in the Quabbin reservoir...................

On a personal note I am still racing sailboats from 
Newport, Rhode Island to the Thousand Lakes and 
everywhere in between.  I live in Worcester with my wife 
and two children and am active in the Worcester music 
scene, am the Chair of the Life Sciences/Medical Device 
Committee for TechSandBox (a SciTech incubator for 
Metrowest) and sit on the board of directors for Regatta 
Point Community Sailing.”........................................

kryngledaly@gmail.com

Has your address changed? If so, please keep the Physics 
Department current by sending your new address 
to newsletter@physics.umass.edu. ........................

In addition, if you are an alumnus or alumna, 
update the University Development Office by going 
to www.umass.edu/giving/contact/contactform/ and 
filling out the change of address form. 

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.

MAILING ADDRESSES

Is there anything about yourself that you like to 
share with us? Send us a note on you 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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Virginia RootVirginia Root (BS ‘56) was the first female to graduate in physics 
at UMass Amherst.   She reminisces: “The dean, a female, called 
me to her office to congratulate me, and to tell me that I was the 
highest paid female to ever graduate from our university, just over 
$12,000 a year.  (Ed.: In today’s dollars, that’s about  $107,000.)
I worked as a Semiconductor Engineer for Raytheon Co. for 
several years.  I left to start a family and later taught in the 
Falmouth Public Schools for 13 years. With all children in 
college I began teaching overseas in International Schools: three 
years in Ethiopia, two years in Sri Lanka, and three years in 
Nepal.  Upon returning to the United States I worked as an Advisor 
in Harvard’s Graduate School of Education. Finally, I developed and implemented an Educational 
Program for the Penikese Island School, for court adjudicated boys until age 74, but continued with 
the job I’ve done for 35 years: I rent rooms in my large Woods Hole House to graduates students from 
any of the five scientific institutions in the village.  Most are here for several years, some for much 
longer.  I have been referred to as the “Housemother of 490.”  And in many ways that name applies.

I’ve had a rewarding, adventurous, and happy life. The attached photo was taken this past summer on the 
occasion of my 80th birthday.  Still having fun..........................................................................................

If you ever find yourself in Woods Hole give me a shout.  508-540-0083, but email usually works well.”

Best wishes for your continued success,
Virginia Durgin Root
490 Woods Hole Road,
Woods Hole, MA 02543

vroot7@comcast.net 
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From left: Daniel Shy, Amanda Tan, Austin Barnes, Sarah Elaz, Jennifer Shumway, Hiew Nguyen, Kartikeya Nagendra,From left: Daniel Shy, Amanda Tan, Austin Barnes, Sarah Elaz, Jennifer Shumway, Hiew Nguyen, Kartikeya Nagendra,
Tom Lynch, Victoria Porter, Sarah Zuraw, Kyle Vanderwerf, Prof. Adrian Parsegian.Tom Lynch, Victoria Porter, Sarah Zuraw, Kyle Vanderwerf, Prof. Adrian Parsegian.

FIRST FEMALE GRADUATE IN UMASS PHYSICS

UNDERGRADUATE COMMENCEMENT 2014
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ni Degrees awarded since the Spring 2014 Newsletter

Mina Baghar Bostanabad Unraveling photophysical andelectronic properties of exciton coupling in Barnes 
Pol (3-hexylthiophhene) nanofibers                                                                    

Anne Dominique Campou On the crumpling of thin sheets Menon

Dong Chen The Impact of Membrane Tension on Phase Separation and Solid Domain Santore
 Properties in Model Multicomponent Vesicles                                        

Peker Milas Single Molecule Studies of a Short RNA                                                                                                       
Dinsmore

PhD Degrees                   Thesis Title                                                                                                               Advisor

 Ramesh Adhikari Brian Hildebrandt Jessica McIver

MS Degrees                      

Brian Griffin

Emily Eno

Gary Forster

Zachary Fox

Conor Gates

Brandon Gosselin

Monica Harrelson

Roger Hart

Brian Harvie

Emily Horn

BS and BA Degrees              

Austin Barnes

Marie Calapa

Jon-Paul Chaffiotte

Nicholas Chamberlain

Alexander Chippendale

Christopher Delugan

Stephanie Dodson

Michael Donnell

Sara Elaz

Cody Burke Characterizing a Thermoelectric Module Using the Porcupine Method Tuominen                             

Brian Harvie A Study of Magnetic Cosmologies Traschen and Castor

Christian Haughwout Design and Prototyping of MWPC Preamplifier Electronics for Use in the Miskimen
Charged Pion Polarizability Experiment at Jefferson Lab                                         

Nathan Kimmitt Development of a High-Sensitivity High-Bandwidth Faraday Magnetometer  Kawall
for the Muon g-2 Experiment at Fermilab                                                                                                    

Amanda LaFauci Ellipsoidal Particles at Fluid Interfaces: Curvature and Capillary Forces Dinsmore                            

Avram Milder Lifetime-based pH measurements of attoliter volume water droplets in oil emulsions  Goldner                          

Kalina Nedkova Characterization of low frequency seismic noise in advanced LIGO detectors Cadonati               

 Daniel Shy Construction of a Xenon Purification and Cryostat System for nEXO Pocar                            

BS Degrees                   Thesis Title                                                                                                               Advisor

The American Physical Society encourages undergraduate research.  Our department presents many opportunities for our undergraduates 
to undertake research projects that may culminate in a senior thesis.

Ryan Horton

Christopher Howell

John Karlen

Joshua Kerrigan

Roderick Klich

Kelsie Krafton

Amanda LaFauci

Marcus Levine

Thomas Lynch

Matthew Macedo

Nicholas Mangini

Sean McElwee

Kartikeya Nagendra

Hieu Nguyen

Morgan Opie

Victoria Porter

Michael Rodriguez

Kyle Schindler

Jennifer Shumway

Tazeem Siddiqui

Kevin Smith

Samuel Stepanian

Jason Stockwell

Amanda Tan

Gabriel Tellez

Kyle Vanderwerf

Sarah Zuraw
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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, 2014, to December 31, 2014.  
We apologize for any omissions and kindly ask that you bring them to our attention at newsletter@physics.umass.edu.

Anonymous
Adhikari, Ramesh    
Argon, Alice        
Barrows, Betsy      
Barrows, Kenneth    
Belanger, Michael   
Bentley Lawrence, David 
Bloore, David    
Bonn, Matthew   
Bourgeois, Paul
Brackett, Elizabeth     
Buckley, Judy       
Buckley, Robert     
Budynkiewicz, James 
Budynkiewicz, Joanne 
Burke, Joanne       
Burke, Nelson       
Button Shafer, Janice
Canning, Francis    
Centrella, Joan        
Chan, Siu-Kau       
Chase, Scott        
Chen, Lina          
Coates, Lisa        
Coletta, Theodore   
Cowell, Michael     
Crooker, Benjamin   
Datta, Amaresh         
Davis, Christopher  
Demski, Edward      
Dikant, Lorraine    
Ding, Aimin         
Dubach, John        
Dutton, Laurence    
Eisenberg, Jon      
Emery, Carol        
Emery, Christopher  
Fahey, Frederic     
Foster, Howard      
Gabbiani, Fabrizio  
Galkiewicz, Rebecca 
Galkiewicz, Robert  
Gamache, Robert     
Giloth, Copper      
Gmyrek, Bryan       
Haddad, Douglas     
Haddad, Rose Mary   
Heller, Evan        
Holmes, Duane       
Houmere, Pamela     
Huffman, Kristina   
Huffman, Robert     
Jagodowski, David   
Johnson, Julie 
Kairam, Neeraji     
Kang, Shuhui        
Kelly, Shaun        
Kinard, Joseph      

Kolomensky, Yury    
LaFrance, Martha   
Leas, James         
Legare, Roger       
Levine, Bernice     
Lundquist, Theodore 
Mangini, Denise     
Mangini, Michael    
Mann, William       
Maps, Jonathan      
McCoy, Evelyn       
Mellberg, Leonard   
Montgomery, Claire  
Montgomery, Edward  
Moore, Steven       
Nemtzow, Alexander  
Nemtzow, Zachary
Nuss, Elizabeth    
Oren, Moshe         
Ouellette, Elizabeth
Ouellette, Peter    
Palecki, Michael    
Park, Minjoon       
Parsegian, Vozken   
Pavlin, Igor        
Pavlin, Jasmina     
Peltola, Martti     
Prasad, Satish      
Pribram, John       
Pringle, Joshua     
Purinton, Brooke
Qi, Hao    
Quirion, Denise     
Quirion, James      
Quirk, Jessica      
Quirk, Stephen 
Radcliff, Thomas     
Roig, Francesc      
Roig, Kathleen      
Sakai, Hajime       
Sakai, Sachiko      
Sapp, Edwin         
Saunders, Leslie    
Saunders, Stephen   
Schmiedeshoff, George
Scott, Benjamin     
Serino, Christopher 
Shu, Ker-Li         
Shurtleff, Richard  
Simenas, Scott      
Sironi, Louise      
Slavkovsky, Martha  
Slavkovsky, Thomas  
Smart, Peter        
Smith, Kathryn      
Smith, Luther       
Smith, Peter        
Solomon, Harold     

Stanton, Tamara     
Stockwell, Christoph
Stockwell, Joan     
Strange, Richard    
Strzempko, Thaddeus 
Taylor, Carol       
Taylor, Mark        
Theofilos, George   
Uribe, Jorge        
Vokes, Judith       
Vokes, Robert       
Waldron, Erik       
Walker, Elaine      
Walker, James       
Woods, Sharon       
Yang, Lingyan       
Yang, Xiaoyu        
Zaff, David         
Zaff, Linda         

MATCHING GIFTS
Fidelity Investments
Research Corp. for Scientific Adv.
Schwab Fund for Charitable Giving
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Aerial view of Sunwheel designed by Professor Judy Young.  See page 19.


