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Confocal Microscopy and Building 
  an Optics Lab  
   by Alexa Daly '16 

 Last summer, I was of-
fered the amazing opportunity 
to conduct research as part of 
the Drew Summer Science Insti-
tute (DSSI) funded by The Rob-
ert L. Fenstermacher Summer 
Research Fellowship for 2014.  
Michael Crepea and I had the 
privilege of working with Dr. 
Bjorg Larson in her field of mi-
croscopy.  

 The goal of our project 
was to build a confocal micro-
scope to be used for imaging tis-
sue.  Confocal microscopes can 
produce a clear image without 
the need to slice the specimen so thinly.  There is a pinhole before the detector, which allows us to block out 
excess light and image a single pixel.  

 A computer program can then be used to stitch multiple pixels together to produce a full image.  This 
allows us to obtain a clear image via optically sectioning the specimen rather than physically sectioning it.  
Ultimately, our goal is to use the microscope for cancer detection.   

 Before we were able to work on building the microscope, we had to assemble an optics lab on campus.  
It was a unique experience to see and to participate in what it takes to get a new lab up and running.  Once we 
had our lab, we learned how to build individual aspects of the microscope and by the end of the summer we 
were able to set up the optical layout of the confocal microscope.  We were able to set up our laser and install 
a spatial filter to clean up the beam.  We learned to describe our system in normalized units and studied co-
herence and polarization.  Finally, we added a half wave plate, quarter wave plate and mirror, and mapped 
out the loss of power for each component of our system.  We are nearing completion of the working micro-
scope that can be utilized for research in various fields. 

                                                         Alexa Daly and Dr. Bjorg Larson in the new lab 
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Radio Jove 
 

by  Mike Sedaille '15, Taylor Gecsey '15, Sam Zorn '15 

...Continued on Page 3 

Summer Research at Drew University 
 

by Neil Van De Putte '16 

Over this past summer I was lucky enough to be able to work 
closely with Dr. Kouh at the Drew Summer Science Institute (DSSI). 
During the eight weeks we worked on creating a Deep Belief Network 
(DBN) that would have the capability to recognize handwritten digits 
using MATLAB, similar to how an ATM can read a deposited check. Our 
final code, called the Restricted Boltzmann Machine, was based on Geof-
frey Hinton’s code, who has been a long time pioneer in DBNs.  

We used two different types of learning for our DBNs: supervised 
and unsupervised machine learning.  The DBNs used multi-layered neu-
ral network models, which roughly imitate how the human brain works. 
These networks use different algorithms to learn how to label and cluster similar data together by way of 
changing the computer generated synaptic weights in the neural network model.  

Although this technology has been around for a while, it has recently exploded and been integrated 
into things we use daily.  Google has employed DBNs for their search engine and self-driving cars.  Netflix 
uses them to offer suggestions for other television shows and movies that you might be interested in.  (I be-
lieve this may be the root of all of my procrastination.)  To my amazement, I recently discovered that CERN 
even uses DBN’s to identify particles in the Large Hadron Collider. 

During my time at Drew this summer I also learned how to share and present my research to my 
peers.  I am currently working with Dr. Kouh in trying to develop a DBN that will learn how to recognize 
different types of leaves and what species of tree the leaf belongs to.  My experience at DSSI was extremely 
rewarding, and fostered an environment rich with educational opportunities. 

 In June of 2014 the Avenger team 
consisting of Sam ‘Iron Man’ Zorn, Mike 
‘Captain America’ Sedaille, Taylor ‘Black 
Widow’ Gecsey, Rob ‘The Hulk’ Gelosa, and 
Dr. ‘Thor’ Murawski started working on the 
Radio Jove project.  We picked up where past 
students, John Bone and Drew Bryar, left off 
in the building of a radio telescope that 
would be used to detect radio waves from 
Jupiter and the Sun.   	

Gecsey, Sedaille, Gelosa, and Zorn 
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Figure 1: The two masts in the front of the pictures are sepa-
rated by a distance of 25 feet and aligned on the west-east 
line. These two front masts are a distance of 20 feet away from 
the masts in the back. 

The previous duo had completed most of the receiver box construction from the RJ1.1 Kit, leaving 
us with the construction of the antenna and implementation of data collection.  We began by familiarizing 
ourselves with the entire process, including the construction of the receiver, so that we could fully under-
stand the science behind the technology.  This allowed us to comfortably operate the receiver to check that 
it was functioning properly.    

Clever pre-planning provided for the inclusion of an oscillator within the circuitry of the receiver, 
which simplified the process of tuning to the proper frequency of 20.1MHz.  The proper twist of the tuning 
potentiometer so that the audio output was low in frequency, loud and steady completed this process.  The 
oscillator’s connection was then snipped so as to not introduce false data into our future data collection. 
We placed the receiver near an RF signal generator, and after some fine tuning, we were able to label the 
precise position of 20.1 MHz on the dial.  At this point, we were ready to begin constructing the antenna. 

The kit provided us with a list of required materials so we knew exactly what to purchase and pre-
pare in the lab.  The antenna’s structure is designed to have 4 masts with adjustable heights that suspend 
the wire at up to 20 feet.  The masts are made of PVC pipes that are staked down with nylon rope for rigidi-
ty.  The antenna sections are connected to the receiver via coupled coaxial cables.  The receiver is connect-
ed via an audio output cable to the laptop for data collection and analysis using SkyPipe software.  When 
the soldering, drilling, and other prep work was complete, it was time to mark our location.   

We chose an open field in front of the Hall of Sciences because it was fairly clear of trees and high 
voltage wires.  At this location we first found true north.  The basic method for finding true north consisted 
of taking a stick outside at 12:45 and placing it into the ground.  We marked down the spot where the shad-
ow was cast.  We then repeated this with sticks at 1:00 and 1:15.  Connecting the points where the shadows 
were cast determines the west-east line.  Perpendicular to that line is the north-south line.  We did this to 
ensure that our antennas were parallel with the west-east line.  We spray painted our true north compass 
onto the grass and then mapped out and fenced off where the masts would go.  On a clear day, we collected 
the remaining parts and hoisted the masts up at their mapped out locations.  Now that we had the radio 
telescope fully assembled we could begin taking data.  Stay tuned at 20.1 MHz for results to follow.   

Photos by Sam Zorn’15 

Figure 2: The two antennas hook into a power combiner and 
attach to the white noise source via another coaxial cable. The 
receiver is attached to a speaker (to listen to the data) and the 
laptop (to plot the data). The two 12V batteries power the white 
noise source and receiver. 

JOVE ...Continued from Page 2 
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Modeling Phase Transitions of Y-Molecules at 
Lehigh University 

by Danielle Holz '15  

In the summer of 2014, I had the tremendous opportunity to 
participate in a National Science Foundation (NSF) Research Experi-
ence for Undergraduates (REU) at Lehigh University.  I worked under 
the direction of brilliant professors, observed the life of graduate stu-
dents, and exchanged ideas with other REU students in the program.  
We did serious work and I was able to realize the collaborative and men-
toring culture at this university.  From the very start of my engagement 
in the REU program at Lehigh University, I felt extremely welcomed by 
their staff.  During my time there, my colleagues and I learned a great 
deal and had a lot of fun.  

I participated in the program under the direction of Dr. James 
Gunton, leading research in the area of statistical physics.  Dr. Gunton was a great mentor to the entire 
team working on the research and shared his tremendous knowledge and experience in the field.  This 
was my first experience in statistical physics research and it was challenging but enlightening. 

While we worked over the weeks on research, I was able to get to know the graduate students and 
learn about their goals.  I also had the opportunity to attend a thesis defense.  Two students passed their 
qualifying exams to continue their PhD pursuit.  Then a celebration lunch followed!  I observed how the 
graduate students were driven to achieve their research goals, both working on their own and interacting 
with the professor for guidance.   

The REU students and I stayed in the same house which gave us the chance to learn about each 
other, our schools, and the REU research.  This is where a lot of fun happened as the Program Director 
had weekly events planned at the house for all the students from Pizza Dinner to a White Water Rafting 
trip.  

 My research was to contribute to the work of a graduate student on constructing the phase dia-
gram of model Y-shaped molecules that represented Immunoglobulin protein.  Immunoglobulin proteins 
are used in the adaptive immune system to neutralize pathogens.  There are pharmaceutical applications 
in which information of the phase diagram could be implemented. These molecules can self-aggregate, 
causing them to undergo phase transitions and preventing them from completing their function.     

We used a model of 2-Dimensional Y-molecules with three identical arms on a triangular lattice 
with 2-dimensional Grand Canonical Ensemble.  The molecules were permitted to be placed, removed, 
rotated or moved on the lattice.  Once phase coexistence was found, we used histogram re-weighting and 
multicanonical sampling to construct our phase diagram. 

I had a wonderful summer at Lehigh University, learning about statistical mechanics, modeling in 
Fortran 90, and gaining a better understanding for the graduate lifestyle.  It validated my interest in theo-
retical physics and I discovered a strong interest in statistical mechanics.  I would recommend that every 
physics student apply for an REU.   
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APS Conference for Undergraduate Women in 
Physics 

by Elizabeth Pemberton '16 

...Continued on Page 7 

“The goal is to help undergraduate 
women continue in physics by providing 
them with a professional conference experi-
ence, information about graduate school 
and professions in physics, and access to 
other women in physics of all ages whom 
they can share experiences, advice, and ide-
as.”  One weekend during Winter Break, 
Danielle Holz ('15), Zoe Hughes ('17) and I 
attended the annual APS Conference for 
Undergraduate Women in Physics (CUWiP, 
pronounced “cue-wip”) at Rutgers Universi-
ty.  

Soon after arriving at Rutgers, we 
were whisked away for a guided tour of 
Rutgers labs in physics, which included a 
look at their in-house particle accelerator.  
During dinner, the first panel of the confer-
ence was held. 

 Women shared their experiences attending different graduate school programs for various areas of 
physics.  Students were welcome to ask questions through the microphone or via anonymous paper slips.  
One interesting point raised, was the importance of finding a good mentor for research in graduate school. 
The night ended with a rousing game of physics bingo; students were randomly assigned tables and given 
bingo cards with physics-related pictures. 

 Day 2 of CUWiP was packed with events.  We were at the conference from 9am to 9pm.  First we at-
tended two plenary lectures titled “Where’s the Matter?  - Mapping the Dark Matter Halo of our Galaxy” and 
“A Hundred Tracks: How Following a Traditional Track Can Lead to an Alternative Career.”  The talks were 
given by an astrophysicist from Columbia and a Research Staff Member at the Institute for Defense Analyses 
(IDA).  We also had the opportunity to hear about physics research conducted by our peers during the stu-
dent poster session and student talks.  In addition, a career/life balance panel discussion was held, during 
which physicists discussed how they juggle their careers with other pursuits, such as having children.  Anoth-
er highlight of the day was the Faraday Lecture, featuring a series of exciting physics demos. 

 During the final day of the conference, we listened to two additional plenary lectures titled “From Pa-
pergirl to Physicist – The Road Less Traveled” and “Liquid Crystal Nanocomposites for Photovoltaics: Inter-
action of the Local Structure Due to the Presence of Nanoparticles and the Bulk Structure.”  We also attended 
a graduate school and career fair featuring representatives from numerous gradate schools and physics relat-
ed careers.  Some of the graduate schools present were Princeton, Lehigh and Columbia.  Careers represented 
included medical physics, journalism, astrophysics, nuclear physics, national laboratory careers,  

Danielle, Dr. Len Feldman '61, Liz, and Zoe 
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 Hall of Science Renovations Close to Completion 
by Dr. Bob Fenstermacher '63 

 After more than a year of dust 
and dirt and too many operational dis-
ruptions to count, the Hall of Sciences 
will complete an $8M series of renova-
tions this spring.  Funded primarily by 
a state grant for higher education facili-
ties, almost all sections of the building 
and most departments have seen major 
improvements.  From new landscaping 
gracing the front of the building, to an 
enhanced entrance with seating, science 
murals, and a flat screen campus updat-
er, the access to the building is a bright-
er and more inviting path to science at 
Drew.     

 The entire front section of the 
building was completely gutted and 
renovated for psychology including two 
new classrooms and a number of specifically 
configured psychology research labs.  The first floor of the main building has two renovated teaching labs, 
one for environmental studies and one for microbiology.  On the third floor a new shared RISE/
Chemistry research lab was carved out of the previously poorly used interior office space.  RISE Fellows 
and chemistry faculty members will now work with students together in this space.  The unused seminar 
room on the third floor was reconfigured to house a small RISE physics lab.  And the rear of the building 
has been modestly bumped out to house a new 10 room vivarium, bringing together all of our animal fa-
cilities in one place.  It includes animal housing, surgery room, behavioral testing rooms, and storage.  
This space also features a new and proper home for the science building shop.  The loading dock area and 
entrance has been modified, and a large emergency generator is in place to service the building during a 
power outage. 

 As spring arrives the final steps of vivarium punch lists, the paving of the 
parking lot, and general cleanup continues, with the goal of using all of the new and 
renovated space for this summer’s teaching and research and full implementation 
in the fall.  As I like to say, it’s like doing your kitchen multiplied by a 1000.  The 
first 90% got done pretty quickly…it’s that last 10% that’s the hardest and takes al-
most as long.  Come see us and see the improvements. 

 

 

  

New RISE/Chem Research Laboratory 
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Gathering space in the rotunda 

and more.  Students were given business cards with their contact 
information that they could pass on to representatives.  Further-
more, we went to a final panel on career options where the physi-
cists discussed the differences in careers in industry vs. academia.  

 CUWiP also featured numerous informative workshops for 
students to attend covering topics such as applying to REU pro-
grams, graduate school, scholarships and fellowships, making a 
splash on the job market, and how to be an active role model in the 
physics community.  Each student selected two workshops to at-
tend.   

In conclusion, we thought CUWiP was great.  We were 
thoroughly informed and entertained for the duration of the con-
ference.  We look forward to going to other CUWiPs held in later 
years and recommend all women in physics at Drew attend one! 

CUWiP...Continued from Page 5 

A more inviting entrance-way... 



 

 

Jan Term Programming  
by Sam Zorn '15  
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 This January I had the pleasure of intern-
ing with Lundbeck Research USA, a multinational 
pharmaceutical company in Paramus, NJ.  I in-
terned with Lundbeck in the past working in me-
dicinal chemistry labs, assisting chemists in the 
synthesis of compounds as part of a drug research 
project team.  I also worked in biology labs where 
I learned basic laboratory techniques such as en-
zyme assays, making reagents, and assisting sci-
entists in a variety of experiments. 

 My internship this year took place in a bio
-analysis lab where I learned about High Perfor-
mance Liquid Chromatography coupled with a 
Mass Spectrometer.  It focussed on making high 
throughput methods of liquid handling.  The task 
that I was given was taking previously made dilu-
tion methods that were programmed on a Biomek® 3000 and converting them to a more efficient meth-
od to be used on a Tecan Freedom EVO®.   

	 The Biomek that they have been using is getting slightly old and it’s not very quick compared to 
the Tecan.  The programs that were being used on the Biomek had a completion time ranging from 15 
minutes to an hour long.  The purpose for converting these programs was to make them more time effi-
cient.  In the lab, it is necessary to make your methods very efficient and not too time consuming so that 
you can complete a variety of tasks every day.   

 The programs that I produced went smoothly, mainly because of my experience with program-
ming last Jan Term in Dr. Kouh’s Engineering course (PHYS 201).  In that class, we created simple pro-
grams that moved a tiny robot, the Lego Mind Storm NXT, and we gained a programming mind set.  We 
programmed with both the software that the robots came with and with MATLAB.  The Lego Mind Storm 
software helped us move our robots based off of simple pictures, and MATLAB taught us about loops, 
variables, and logic commands.  Without this course, I would have had a much more difficult time with 
my task.   

 At first, as a physics student in a biology lab, I thought I would be bored and unable to understand 
most of what was going.  Despite the fact that I was in a lab outside of my immediate field, I was able to 
perform the desired tasks.  I worked with a very talented bioanalyst who explained everything to me in a 
fashion that I could understand. 



 

 

Page  9 

  

 The experimental setup of the TECAN on computer              TECAN in action doing a dilution of a plasma 

 

Robotics Club 
by Nick Lamb '15  

 Over the last few semesters I’ve been working to 
organize Drew’s first robotics club.  The physics depart-
ment was kind enough to let us use their Lego Mindstorm 
robotics kits for our projects.  We program them using 
mostly the Mindstorm program and Matlab.  

 Our biggest issue so far is working with student 
government in order to get the club funded.  So far we’ve 
been working on simple robots to learn the basics of pro-
gramming.  However as soon as we have funding, the club 
is planning to hold events like sumo bots, races, and other 
activities.  

 While the club is starting to get off the ground we 
could always use new members.  Meetings are held on 
Tuesdays at six in the Teamwork Space on the third floor 
of the Hall of Sciences.  Come join us! 
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Career Corner – Spring 2015 
by Dr. Bob Fenstermacher 

 

 So where could you go to work?  This second graph shows 
the initial employment sectors for physics bachelor degree holders 
from the classes of 2009 and 2010 combined.  The private sector is 
just over half of all employment.  High school teaching comprises 
about 11% of all employment, but many bachelors degree holders 
continue on for Masters of Art in Teaching (MAT) degrees, some-
thing now available at Drew (in 1+ years of additional work leading 
to certification in NJ).  Employment shown here at colleges and 
universities would likely be as technicians and support staff. 

 Where do people go in the private sector?  The last graph 
shows how the private sector employment is broken down by fields.  
As seen, most physics bachelor degree holders are working as engi-
neers in the private sector, while few actually are employed in phys-
ics or astronomy.   Clearly this indicates the versatility of the phys-
ics degree and ease in crossing over to engineering/applied science 
employment, and the requirement of an advanced degree for most 
research and development work in physics and astronomy.  Physics 
majors who have supplemented their course work with computer 
science can also find employment in the information systems 
world, where their ability to apply computers to problems at hand 
is valuable.   

 Where do you go after college?  Here we can see the sta-
tus of physics bachelor degree holders, one year after their de-
gree, from 1995-2010.  You can go directly to work or keep go-
ing to school.  About 40% go into the job market while more 
than half head off to graduate school in physics or related fields 
(e.g. engineering, or MAT programs).  These numbers closely 
reflect Drew graduates in recent years. 

 Physics majors complete a challenging and interesting major at Drew, often mixed with many 
other interests.  And then the inevitable question comes up, “What comes next?”  Physics students, es-
pecially at liberal arts colleges, are broadly trained and ready for additional academic work in graduate 
school, or a wide array of employment opportunities in the job market.  This article summarizes the 
American Institute of Physics Fact Sheet, “Connecting Physics Students to Career Opportunities.”  

  (http://www.aip.org/statistics/reports/fact-sheet-connecting-physics-students-career-opportunities) 

...Continued on Page 11 
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Say Hello to Our New SPS Officers!! 

 

Left to right:  Mike Sedaille, Activi-
ties; Sam Zorn, President; Taylor 
Gecsey, Vice President; Alexa Daly, 
Editor of The Dilated Times  

Physics Competition 
by Danielle Holz '15 

 Dr. Robert Murawski was the faculty sponsor for a team of three Drew Students: Ian Lowry, Sam-
uel Zorn, and Danielle Holz who participated in an undergraduate physics competition in November of 
2014.  The competition consisted of students analyzing real-world scenarios using physics principles and 
submitting a paper presenting their solutions.  
 
 The 48-hour competition was open to physics students all over the world to solve one of two prob-
lems.  The team at Drew University chose to work on an astronomy-based problem which consisted of 
solving for stable orbits of a planet in a binary system, in which one star is the mass of the sun and the 
mass of the other is half that, with each having a 30 day period.  The team was able to solve for five stable 
orbits assuming that the solar system only consisted of the binary stars and an orbiting planet. 
 
  The stable orbits were: a planet near the center of mass of the binary system, a circular and ellip-
tical orbit for a planet with an orbit large enough to treat the binary system as a point, and a circular and 
elliptical orbit for a region where the stars were close enough to the planet to be treated as a binary sys-
tem and the period of the planet would be significantly larger than that of the planets.  After the paper 
was submitted and results were evaluated, the team received a bronze medal for their work.   

 There is an enormous amount of career information at the American Institute for Physics (AIP) web-
site for those still wondering about employment paths.  Please avail yourself of this great resource.  One of 
my favorite pages is the Careers Toolbox for Undergraduate Physics Students at:                                                     
    http://www.spsnational.org/careerstoolbox/   

CAREER...Continued from Page 10 
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 The physics department is offering a special topics 
course this semester (Spring, 2015).  The focus of the course 
is on the practical scientific-computing skills using Wolfram 
Mathematica, which is a software package widely used by 
many scientists, mathematicians, and engineers for visualiz-
ing data, solving equations, and modeling.  Physics students 
have seen and used Mathematica in other math and science 
courses at Drew, and this course aims to provide further 
hands-on practices with weekly lectures and homework as-
signments. 

 For example, in the fifth week of the course, students 
used Mathematica to numerically solve differential equations 
that describe a system of coupled oscillators, which is a ca-
nonical problem in Classical Mechanics.  Then, they created 
an animation of their oscillatory motions with the visualiza-
tion tools in Mathematica.  In the following weeks, students 
reviewed the theory of Fourier analysis, and analyzed the nor-
mal modes of the system.  In addition to these topics, stu-
dents are learning how to plot functions in two or three di-
mensions, work with matrices, and find roots, derivatives, 
integrals, and maxima/minima of a function with Mathemati-
ca.  These computational skills are introduced within various 
contexts, such as coupled oscillators, wave function of a quan-
tum particle, action potential of a neuron, chemical reaction, 
etc. 

 With rapidly advancing computer technology, compu-
tational problem-solving skill is becoming even more im-
portant and desired.  This special topics course is a part of the 
department's ongoing efforts and curricular pieces (including 
automated data collection in physics labs, Mathematica-
based homework exercises in Mechanics or Mathematical 
Physics courses, and research opportunities involving various 
scientific computing tools, etc.), which aim to equip our fu-
ture physicists with necessary and effective skills. 

 

Computational Updates 
by Dr. Minjoon Kouh 

Sample Mathematica Outputs 
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Dr. Kouh’s New Lab  
 After months of construction, 
Dr. Kouh's computational neurosci-
ence lab/office on the third floor of the 
Hall of Sciences (HS) is open again for 
business.  Kudos to Dr. F, who is shep-
herding the HS renovation project and 
who made sure that the new lab/office 
was properly done.  Dr. Kouh's lab 
houses an infrared eye tracker for eye 
movement research and computer sta-
tions where students can work on de-
veloping neural network models and 
analyzing data. 

Mass Humor  

What  did the quantum physicist say 
when he wanted to fight another 
quantum physicist?  

 Let me atom! 

Where does bad light end up?  

 In a prism! 

Why did Erwin Schrödinger, Paul 
Dirac and Wolfgang Pauli work in 
very small garages? 

 Because they were quan-
tum mechanics!  
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Visit the physics department website at:  

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

 

Remember: 

The observatory is open to the 

public on clear Friday nights! 

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!  


