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Drew Physics Department Welcomes
Howard Fraenkel!
By Nicole Walters ’15

This semester I was able
to sit down and get to know a
member of the Physics Department at Drew who is always
around waiting to help anyone in
need, Howard Fraenkel. Howard
joined us at Drew University last
year after working for Allied
Chemical/Honeywell in Morristown for the past thirty years. Let
me tell you the first thing you
may not know about Howard: he
is a wonderful storyteller. I came
into the interview with a few
questions and was ecstatic to be
launched into a tale of Howard’s
experiences at Honeywell as a
physical chemist and the project that he has been working on for the past seven years before coming to
Drew—luminescent materials used to prevent counterfeiting. This made sense once Howard told me
that his favorite area of physics is spectroscopy.
The first thought that came to mind while talking to Howard about luminescent materials was
whether they could be used on just money or other things as well. A man of mystery, Howard alluded
to other things as well as money and pharmaceuticals that would be using the materials to prevent
counterfeiting—that piqued my interest. Counterfeiting pharmaceuticals was not something I thought
occurred very often, and I told Howard so. We then had a discussion about the problem and the importance of insuring that things like pharmaceuticals are not counterfeited—both for the safety of the
customers and the reputation of the company.
...Continued on Page 12
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Some Memories of Professor John F. Ollom
by Bob Fenstermacher ‘63

Professor John Ollom died on July 30, 2013 at the age of 90.
He WAS the physics department from his arrival at Drew in 1956 until he hired me to join him in 1968. We worked together for the next
20 years until his retirement in 1988. I am exceptionally fortunate to
have been his student as an undergraduate, his teaching colleague,
and his longtime friend. The following memories are excerpted from
remarks made at his memorial service here at Drew on September
29, 2013.
To his students and me, John was truly all knowing in so
many areas, but particularly in mathematics and physics. His lectures always seemed to flow without notes, and he was always ready
to give an impromptu lecture on something we hadn’t seen before if
it was required for the class. Later as a colleague I discovered that
he did indeed scribble a few notes on the back of an exam bluebook
just before going to class...I was still very impressed.
John appreciated the difficulty of only one or two faculty members spending time with a few
majors for four years, and seemed to foster just the right amount of personal reserve and formality.
We were always, and I mean always, Mr. Fenstermacher, Mr. Feldman, etc. One time, in my senior
year, I was walking down the hall of BC near John’s office and heard someone call “Bob.” I looked
around and saw John farther down the corridor, but continued to look around. Surely that couldn’t
have been Dr. Ollom talking to me that way. But it was – we were surprised and delighted to make
this transition to a first name basis. It seemed to be a very special rite of passage to the senior year
and beyond. That rite of passage extended to inviting the seniors and their “young ladyfriends,” as
John called them, to a dinner out at Rod’s with him and his wife Chris and then conversation afterward. I can’t recall our conversation, but the evening sure stuck in our memories as a very special
event with a very special person. He continued this tradition right up until he retired in 1988.
One of the classes that I had with him, E & M, provided us with perhaps the only time that I
saw John really get upset with a class. As was usual we had problem assignments that we went over
in class on regular days. On one particular day, I think we were especially preoccupied with the
pursuit of our young ladyfriends and had not really prepared for class. I remember well his calling
on each one of us for a response to a problem and one by one our looking at our shoes. Suddenly,
without another word, he closed his book, picked it up, and walked out of the room closing the door
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behind him. We sat there stunned, not knowing what to do next. Perhaps he had had to go quickly to
the men’s room! But he didn’t return, and he never mentioned the incident again to us. You can be
sure that the incident had the desired effect, at least on me. I was not unprepared again! I wonder
how that tactic would fare today.
John was, in so many ways, something of a Drew dad to me. This was a man who mentored me
continuously, looked out for and supported me always, and took genuine pride at my accomplishments. He never missed an opportunity to celebrate a milestone or award with me. He suffered gladly
all of the course changes and experiments that I inflicted on him as we developed the department, and
always gave me the freedom to pursue these new ideas. He could show up at my house door with a
teddy bear for my new daughter, or a six pack of beer and chips when times were difficult personally.
We continued to share stories with a glass of wine and some cheese right up until this summer…I
never stopped learning from him and I will miss his warm and gentle presence greatly.

What’s the Buzz About: A Research Project on
Mosquitoes
By Michael Sedaille ’15
This summer I had the pleasure of interning with Essex County Environmental Services, mostly in
the Mosquito Control division. Along with the inspectors and biologist, I took part in the war on mosquitoes
that returns every year. This was the kind of job that most people don’t even know exists. Paid for by taxes,
the Mosquito Control is a public service that is not often credited for the work it does until a major mosquito
problem erupts in the county, and the employees of the division save the day. If all goes right, however, inspectors are able to keep mosquito numbers down so that their work maintains a behind-the-scenes status.
While part of this division, I learned not only about the life of a mosquito, but also about the significance of data taken from the field. In order to be prepared for tasks in the future and to ensure tasks in the
past were done correctly, accurate records are a must. Overarching themes of the internship, statistical
analysis and proper record keeping, were presented to me in a myriad of ways, from the collection of samples to the prediction of West Nile Virus detections and problem areas. A bonus was a sneak peak at ARCGIS, a program used to collect and analyze spatial data and the focus of the Geographic Information Systems class that I am enrolled in this semester.
This internship was exceptionally helpful in providing a place for me to experience a “real” job because it’s an occupation that people spend their lives doing. I worked every day to learn something new,
which was easy when working with Debin Sun. Having graduated from Rutgers with a degree in Vector Biology, Debin used his knowledge of mosquitoes to identify mosquito species and patterns of mosquito movement to help us control them properly. With so many people struggling to find jobs in their field after col...Continued on Page 4
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lege, it was cool to see how someone can take what they’ve
learned and apply it directly to their career.
Besides providing a great life experience, working
with Essex County Environment Services provided me
with tools to grow as a scientist. On one hand I was able
to develop valuable skills in the lab, using equipment I’ve
never used before and learning a fair amount of biology
and chemistry in the process. On the other hand, I experienced how important it can be to take clear and precise data, because just like in Physics Lab, the numbers
don’t lie.

Visual System Modeling—An Artificial Neural Network
By Danielle Holz ‘15

During the Drew Summer Science Institute of 2013, I worked with Dr. Kouh on modeling invariance
in the visual system using the Hebbain learning rule. We hoped to gain a better understanding of the visual
system by presenting our computational model of an artificial neural network with continuously moving
stimuli imitating natural visual experience. Neurons are arranged in a hierarchy where lower level neurons
are connected to the photoreceptor cells in the eye. When light hits these cells, a signal is sent to activate
the corresponding lower level neurons. The lower level neurons then send signals to neurons at a higher
level and this cascade of activation continues until the uppermost neurons are reached. Activation is dependent on the specific characteristic of each neuron, such as its invariance property. The Hebbian learning
rule can be summarized as “neurons that fire together, wire together.” This means that each time a lower
level neuron and a higher level neuron are active at the same time, the connection between them known as
the synapse becomes stronger. We analyzed the resulting patterns of connectivity (synapses) after presenting moving stimuli and investigating whether the higher level neurons have acquired position invariance
properties. At the end of the summer, we began to quantify our data using information theory.
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Surface Enhanced Raman Spectroscopy
By Mary Lamont ’14
This summer I worked with Dr. Murawski, Nick Lamb, Rob Gelosa and Allison Mejia in the Drew
Summer Science Institute (DSSI). We were working on setting up a Surface Enhanced Raman Spectroscopy (SERS) experiment to try to detect pollution in pond water samples. My group spent most of our
summer aligning the sample and detector in order to be able to get Raman signals from known molecules.
A Raman spectrum is obtained from the Raman scattering of light from a molecule. The Raman scattering
occurs because a photon can excite a molecule to a higher vibrational energy. However, as the photon
gives some of its energy to the molecule, the scattered photon has a lower energy and therefore a lower
frequency. A spectrometer can measure the intensity of these frequencies and the result is a spectrum
with peaks that correspond to the vibrational frequencies of a specific molecule. Using these spectra, it is
possible to identify a molecule. We obtained spectra from aspirin, naphthalene, and Tylenol in solid samples as well as pyridine and benzene liquid samples. Toward the end of summer, we got the substrates for
Surface Enhanced Raman. We ordered substrates from Q-Sers. The substrate is a gold nanoparticle chip
mounted on a glass slide. In order to get a spectrum, we attempted to place a drop of a liquid sample onto
the gold and let it evaporate. We then put the slide into our sample holder and ran the spectrometer. Unfortunately, the spectra from the summer all showed peaks that did not correspond with the molecules
that we had used. Interestingly these mystery peaks were the same in each spectrum taken. This semester,
Dr. Murawski and I are continuing to try to obtain a signal from a molecule on a SERS substrate.

Eye Opening Research at Drew!
By Liz Pemberton ‘16
Our eyes are rarely ever stationary. They move on average at three
times per second to take in information about our surroundings from different parts of the visual field. These rapid eye movements are referred to as
saccades. A stationary gaze between two saccades is called a fixation, which
typically lasts several hundreds of milliseconds.
This summer, I worked with Dr. Minjoon Kouh to devise a method to
gather and analyze eye movement data to biological motion stimuli. In our
preliminary study, we explored how an eye-tracking system (Tobii T60) may
be employed to quantitatively investigate the information-gathering strategies of the human visual system.
The eye tracker was very similar to a computer monitor in design, and used an infrared sensor to detect and record the eye movements of the viewers of our stimulus, which was displayed on the eye tracker
screen. For our stimulus, we used videos of Point-Light-Display (PLD), generated with an X-Box Kinect Sensor and Matlab. Each movie consisted of 12 moving dots that corresponded to the locations of major joints of
a person performing seven different motions: baseball swing, golf swing, boxing, jumping, walking, running,
and kicking.
...Continued on Page 7
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Hall of Science Renovations Ready to Go…
by Bob Fenstermacher
After too many years of planning, major renovations to the current Hall of Science will begin
in January 2014. Building on a $6.8M NJ state grant for higher education facilities, the $8M total
project will allow us to complete the first phase of a multiple phase addition and renovation plan. The
key pieces of this first phase of the project include:
Psychology Wing: Complete renovation of the first and second floors of the connector wing between the Hall of Science and Brothers College, including renovation of current restroom facilities. The psychology department will finally receive much needed research labs and teaching spaces fitted to their needs. Faculty member offices will remain in Hannan House. This
part of the project will begin in January 2014 and be complete by next Fall.
RISE/Chemistry Research Laboratory: A new research laboratory to be shared by RISE Fellows
and chemistry faculty and students will be constructed in the central area of the third floor of
the Hall of Science. This will be new lab space. The maze of current offices in this area will be
completely reconfigured allowing several chemistry faculty members to take up office residences there. This construction will begin in May and conclude in the fall of 2014.
Biology Teaching Labs: Two original biology teaching labs on the first floor of the building will be
completely renovated to support instruction in environmental science, ecology, and microbiology. The labs are to be completed over the summer of 2014. This work continues the process
of upgrading all of the original teaching laboratories in the building.
Vivarium Facility: The rear of the first floor of the Hall of Science will be modestly bumped out
into the parking lot, and then completely reconfigured to establish Drew’s vivarium. A modern facility to work with and care for animals has been seriously needed for many years by
neuroscience, psychology, and biology, and this will bring all of our animal work into one new
location. Physics will benefit from this project by receiving a new modern shop facility to be
located in the basement underneath the new vivarium. This major part of the multiple step
project will begin in March of 2014 and extend into the spring of 2015.
Network Infrastructure: Improvements are to be made to the network infrastructure in the building while renovations are in process. This will improve connectivity by increasing speed, and
provide complete wireless access throughout the building.
Science Equipment: Part of the state grant provides for the purchase of major pieces of scientific
equipment and instrumentation. Some will be available for the outfitting of the newly renovated spaces, while some will provide needed upgrades for all of the science departments, including equipment for physics research and the advanced lab.
Fundraising continues for a major building addition on the south side (greenhouse) of the
Hall of Science, an addition that will bring new teaching labs and interdisciplinary research clusters
for faculty-student research. About one third of this funding has been raised, but it’s a heavy lift for
Drew in the current economic climate and fund raising will likely stretch out some years into the future. If you have an extra $10M to share, please let us know and we will beat a path to your door…
today! In the meantime, we are very pleased to make significant progress toward improving our current space, and look forward to these improvements as they come on line.
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Much Needed Updates made in the Observatory!
By Samuel E. Zorn ‘15
The Drew Physics Department recently made an upgrade to the Observatory during this past Spring semester!
The upgrade targeted the computer and telescope control
software for our DFM 16” telescope. We have been operating
with a DOS based 486 computer and software using an ISA
controller card and a serial cable for the last 20 years. Every
so often the computer failed and we would replace it with another spare 486. Since 486 computers are no longer being
produced and we do not have an infinite supply of them, we
knew they would eventually run out. For us, a problem with
new computers is that they no longer have ISA card slots. So
the choice was made to upgrade to a specially configured new
computer from DFM in Colorado before we ran out of the
limited supply of compatible computers. It would run Windows 7.
The specs for the new computer and upgrade that we obtained are: Cost, $3,500; an ISA card slot to
use the original controller board; new “Windowized” Telescope Control Software (TCS); and the ability to run
multiple programs at the same time like The SKY and TCS eliminating the need to interface a second computer running The SKY star position program. Camera control can be added as well.
The next upgrade looming will likely be the resurfacing of the primary and secondary mirrors. Since
the telescope is an open tube it is expected that the mirrors accumulate dust and moisture over time, degrading the reflected image. Last recoated over ten years ago, the mirrors are soon ready for new coatings. Sometime within the next few years the mirrors will be driven to the same factory that made them originally back in
1993 to be resurfaced, bringing the telescope back to its original image quality. Stay tuned!
EYE OPENING …Continued from page 5

These movements are examples of biological motion. Since biological motion is easily identifiable, we rotated the videos in steps of 45o and masked them with a layer of randomly flickering dots.
For comparison, non-biological motion stimuli were generated from the same 12 dots, by randomly
swapping their initial positions with one another, while keeping their velocity profiles. The participants
were asked to view each movie and classify the motion as either biological or non-biological with a key
press. As an initial exploration of the setup, we tracked the eye movements of four participants for three
trials each. Heat maps generated by the eye tracker software showed that variation between areas of fixation occurred both between and within the trials of the participants.
This summer primarily involved designing and using the biological and non-biological motion stimuli. Future research will test other stimuli and use more complex methods of analysis capable, perhaps, of
explaining the complex nature of human eye movements.
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Comets and Comet ISON
By Robert Murawski
Comets are best described as “dirty snowballs.” They are chunks of icy material (primarily frozen
water, CO2, methane and ammonia) with bits of rock and dust impregnated throughout their volume. As
the icy planetesimal approaches the Sun, the material starts to sublime away creating a cloud, called the
coma, which shrouds the dirty snowball. The coma is made up of dust, gas, and ionized gas due to photo
dissociation of molecules. As the comet nears the Sun, the coma is blown outward (away from the Sun)
by solar radiation and by the solar wind. Two long tails are then formed. One is a dust tail which has a
curved shape due to different sized particles having different velocity distributions. The other is an ion
tail made up primarily of ionized gases. The ion tail typically forms straight back away from the sun. The
ion tail and dust tail can easily be differentiated in the sky.
Comets can be divided into two major classes. Short period comets have orbital periods of 200
years or less. Most have originated from the Kuiper belt (a scatter disk of icy-rocky particles that exists
beyond the orbit of Neptune and is home to the dwarf planet Pluto) and were probably dislodged by
gravitational perturbations due to the gas giants. These objects have eccentricities less than one and return with regular periodicity. Halley ’s Comet is probably the most famous in this class with a period of
about 76 years. Long period comets have periods ranging from greater than 200 years to millions of
years or in fact infinity (meaning they never return). Long period comets presented a challenge to astronomers. All comets that pass by the Sun start to melt and create a tail. A periodic comet will melt with
each pass and therefore will, at some point, disappear. This means that all periodic comets that we see
are relatively young (a few 100,000 years old) compared to the age of our solar system (about 4.5 billion
years old). But plenty of Kuiper objects are just waiting to make an appearance as a comet so no great
loss if one evaporates. The long period comets must have a different origin. They have periods that
would suggest that they originated far beyond the solar system. Also, since all comets are destroyed by
the Sun eventually (either through melting or tidal forces which crush them into pieces) then what is
their origin and how can it be that we still see them today?
To answer this paradox, the Dutch astronomer Jan Oort proposed a comet repository which is
now commonly referred to as the Oort cloud. The Oort cloud is a spherical shell of icy planetesimals
that surrounds our solar system with a radius of about 50, 000 AU (almost 1 light year). It is believed
that tidal forces due to the galactic core and close encounters with nearby stars can perturb the Oort
cloud and occasionally send a comet toward the Sun. These long period comets may become short period comets via interactions with the gas giants on their approach toward the sun. Halley’s Comet in
fact is believed to have originally been a denizen of the Oort cloud and is currently a member of the
short period diaspora.
Comet ISON is named after the project that discovered it (International Scientific Optical Network). It was discovered by two Russian amateur astronomers on September 21, 2012. You may see
the comet in the news referred to as C/2012 S1 (first periodic comet discovered in second half of September in year 2012). This comet is believed to be fresh from the Oort Cloud and making its first appearance to the inner solar system. It is also a sun grazing comet meaning it will pass less than a
…Continued on Page 9
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million miles from the Sun’s apparent surface on the date of perihelion (November 28th, 2013). Most
Sun grazing comets get destroyed due to the strong tidal forces exerted by the Sun. It remains an open
question (at the date of this writing) if Comet ISON will survive the trip around the Sun.
Comet ISON has shown great promise having survived up until November 20th. It now has a
very well defined tail with a greenish hue explained by the presence of cyanogens (C2N2) and diatomic
Carbon molecules being photo-ionized by the UV radiation from the Sun. As of the date of this writing,
it is now at a magnitude 4.7 which makes it naked eye visible in most areas. The predictions on its magnitude have been staggering from as bright as the full Moon (magnitude -13) to disappearing entirely.
Early predictions had claimed that this object would become the “Comet of the Century.” The latest conservative guesses are that it should reach a magnitude -3.00 at perihelion and stay relatively bright well
into December (by Christmas it will be barely visible again at a magnitude 6). By January, a pair of binoculars will be required to see the comet which will dim down to magnitude +7 or +8 again assuming it
survives the trip around the Sun.
Comet ISON can be seen from now until midDecember. Before Thanksgiving (November 28th) look to the
East-Southeast about 30 minutes before sunrise. You should
see its tail pointing almost directly away from the horizon as if
it was going to crash into the Earth. The comet is currently in
the constellation Virgo. Look above the horizon for a bright
star (Spica) and two visible planets Mercury and Saturn. Each
morning from November 20 th to November 28th the comet will
move closer and closer to the Horizon and will get increasingly
more difficult to view. In the early days of December the comet
will climb a little each day above the horizon. By December 11th
it should be well into the dark part of the sky about an hour before sunrise. Again, look South-Southeast an hour before sunrise. You should be able to locate two bright stars in the constellation Ophiuchus and the very bright planet Saturn in the
pre-dawn sky. Happy comet hunting!
Afterword:
Thanksgiving 2013 was a day to remember. Millions of Americans sat in front of their computers
waiting to see the fate of Comet ISON. Not unlike watching a 50 yard field goal attempt, we waited to see
what would appear on the other side of the sun as Comet ISON whipped around it. A year of waiting, comet
watching campaigns and high anticipation resulted in nothing. Well almost nothing. It appeared for awhile
that Comet ISON met its fate after perihelion. A few hours later, an objected brightened up having the same
trajectory as ISON would have had. A comet fragment did survive. But alas, this fragment faded away in a
matter of days. As NASA astrophysicist Karl Battams aptly states in his obituary of ISON, “Tragically, on
November 28, 2013, ISON's tenacious ambition outweighed its ability, and our shining green candle in the
solar wind began to burn out.“ Comet ISON has joined the choir eternal. On a less somber note, we have
Comet C/2013 R1 (Lovejoy) to look forward to. Expected date of perihelion is Christmas 2013.
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Career Corner – Fall 2013
by Bob Fenstermacher
Between 50 and 75% of Drew physics majors choose to continue on to graduate school
either in physics or a related field such as engineering. Other students decide that graduate
school is not for them and head out into the job market directly. Here are some statistics
from the American Institute of Physics Statistical Research Center that indicate where such
students find success and how much success to anticipate. The numbers are from surveys
done about three years ago. Recent news stories indicate that the employment market is improving each year, so one might expect slightly higher numbers today.

Figure 1 gives you a sense of the national percentage of physics students
seeking graduate school versus employment. It’s pretty similar to our experience here at Drew. But if you’re seeking
employment, what sectors of the economy are the most popular and what
kind of salaries can you expect?

Figure 1
Figure 2 shows how employment is split up
among the various options. About three quarters of all jobs taken by Bachelor’s recipients in
physics are in STEM fields (natural science,
technology, engineering, and math). Private
sector jobs in STEM fields are also the highest
paid positions, closely followed by STEM jobs
in civilian government or national laboratories.
About one quarter of all non-STEM jobs, and
among the highest paying, were in finance or
banking. Lower salaries in the non-STEM jobs
ranged among many traditional hourly wage
positions such as sales, food service, and manual labor. These jobs are often short-term options while deciding upon a next move. Some
of these go back to school for either STEM or
non-STEM careers.

Figure 2
...Continued on Page 11
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Figure 3 indicates a range of salaries that
might be expected for the middle 50% of the
range for each sector. It’s interesting to note
that high school teachers can expect a higher
salary than those working in a college or university. This most likely reflects the kind of
jobs available for Bachelor’s recipients in a
college setting, usually in some type of supporting role.
More career guidance and information for all
degree holders can be obtained at the American Institute of Physics website: http://
www.aip.org/statistics/employment

Say Hello to Our New SPS Officers!!

Left to right: Sam Zorn, Vice-President, Mary
Lamot, President; Nicole Walters, Dilated Times Editor, Taylor Gecsey, Activities
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Naturally, after hearing about all the awesome work Howard used to do before coming to Drew, I was curious what
led him to join us at Drew University. He cited his main
reason as wanting to switch from profit-based research to
curiosity-based research. This and the fact that Drew was
right next to where he was working at Honeywell in Morristown, as well as the potential to work with scientists and
faculty with their research brought the wonderful Howard
Fraenkel to our department. Besides being close by, Howard was drawn to our physics department particularly because of the friendly and approachable nature of our faculty and the physics students. Hearing such wonderful
comments about our faculty and students my next question for Howard was what his favorite thing about working
at Drew was. I was excited to hear, as I’m sure you will be
too, that Howard’s favorite part about his job here at Drew
is watching and helping the students and professors with
their research. Only left with a few burning questions for
our resident physical chemist, I fired away, asking what
brought him into physics in the first place and what he
does when he’s not around the lab helping us out in any
way that he can. Here are some things you might not know
about our awesome Educational Equipment Manager:

Albert and Howard

What’s your favorite food?
Salad with Kale, Herring, and Collard greens

Some Comet Homework

What’s your favorite type of music?
Rock and Roll of the Simon and Garfunkel variety
What’s one place you want to visit?
Caltech or JPL

1. An ice particle is in a orbit around the
Sun at an average distance of 50,000 AU.
What is the period of this orbit in years?

Who’s your favorite physicist?
Einstein
What’s one thing about physics that you still don’t
understand?
Just one? What’s light?

2. If an ice planetesimal is released from
the Oort cloud at rest and headed straight
toward the Sun, how long would the trip
take? Assume that the mass of the
planetesimal is about 3 X 109 kg and ignore the perturbations of other bodies.
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Best Physics Jokes of 2013?

Have you heard funnier jokes
than these ? We thought so.
Send us your best physics
jokes and we will put them in
next semester’s edition of the
Dilated Times! Please send all
entries to Nicole Walters at
nwalters@drew.edu!
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Send The Physics Department Your Business Card!
We’re very proud of our alums and want to share your paths with current students. Let us know what
you are up to and where you are working. Send us your business card for our display. Please send your
card or cards to Dr. Robert Murawski, Department of Physics, Drew University, Madison, NJ 07940.

Things to Look Out for Next Semester!
-The SPS Annual Wiffle Ball Game!
-The SPS Awards Banquet!
-SPS meetings every Friday!

Remember:

Visit the physics department website at:

The observatory is open to the
public on clear Friday nights!

http://www.drew.edu/phys/

Drew University
Department of Physics
Madison, NJ,
07940
Address Correction Requested
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