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Drew Physics Gets Out of the Classroom
Letter from the Editor, Katelynn Fleming

Physics is often considered the most abstract of the sciences, but this year the Drew Physics Department has taken every opportunity to get out of the classroom and experience what physics means in the real
world. This issue will spotlight all of those experiences.
In November Drew sent an unprecedented 10 students to PhysCon in Providence, Rhode Island to be
exposed to how physics is studied at other institutions, hear from renowned physicists, network, share their
work, and experience and celebrate the physics community at large. Reporters Camila Lopez Perez (‘21) and
Vedika Poddar (‘22) have written an article about the highlights of PhysCon (see page 2). Many thanks to the
Drew Physics Department and donors who made this experience possible for all of us.
Electronics class took several field trips and held a career workshop, making connections to the larger
world beyond Drew (see page 4). An alum, Melissa Hoffmann (‘13), visited and shared her passion for fascinating physics discoveries and her work at the National Radio Astronomy Observatory. Thank you so much,
Melissa, it was an amazing day. Your passion and humor are truly inspiring to us.
...Continued on Page 2
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GETS OUT...Continued from Page 1

This year two Drew physics students studied overseas, making a department record. Although some of
our majors are already international students, this year some majors took a semester or a summer to experience physics on a whole new continent. Shanjida Khan (‘20) and Katelynn Fleming (‘21) went to France and
Spain respectively. They have each written an article as well (see pages 3 & 6).
Although it’s so easy to get caught up in our studies and specialties, I hope this issue of the Dilated
Times inspires you to think of all the opportunities we have to escape the quotidian, experience physics in
the world, and connect with the passionate larger community.

Making Waves at PhysCon
By Camila López Perez ‘21 and Vedika Poddar ‘22

The ten PhysCon attendees depart from Drew for their
adventure. Front: Rutendo Jakachira (’20). Back row
left to right: Kristine Masseria (’21), Shanjida Khan
(’20), Camila López Perez (’21), Katelynn Fleming (’21),
Matt Gronert (’21), Vedika Poddar (’22), Brandon Ventura (’22), Gabriel Mohideen (’22), James Gould (‘22)

Drew University’s SPS chapter members
had different views about PhysCon before going to
the congress. Some of us were incredibly excited
because we had been to other conferences before
and knew how these kind of opportunities are so
enriching for students. Others did not really know
what to expect but had high expectations. We decided to drive to Providence, as Drew is about 4
hours away from Rhode Island. The trip started
with half of us getting lost in the mountains of
Connecticut while the other half made it with no
problems to the site. Ironically, the car that got lost
on its way up made it without incident back to New
Jersey, but the other had a motor problem and had
to be picked up at 4 am by one of the student’s parents. Luckily, they were in New Jersey when this
happened. PhysCon, with all its adventures, was
definitely a worthwhile experience. We all came
back very happy and having learned a lot about
different areas in physics like grad school, different
physics career paths, physics outreach and physics
communication.

One topic I (Camila) had not thought about until PhysCon was how important science communication
was for everyone, not only for scientists pursuing careers in communication. I decided to attend the ComSciCon workshop which focused on science communication. It was presented by Rob Campbell and Nathan
Sanders, grad students and co-founders of ComSciCon (a communicating science workshop for grad students). They talked about the importance of communicating your research effectively and how different audiences require different explanations, definitions, vocabulary, etc. Ask yourself, what words do you need to define? What terms can you use? How are you going to explain it to different people? Think about a conversation with an expert in the field versus talking to a non-scientist. You need to approach each very differently.
Dr. Brad Conrad, SPS Director, also talked about communicating effectively. As an undergraduate he was in
an elevator and suddenly Hillary Clinton came in and asked him to tell her about himself. He had to give an
elevator speech, literally. Thankfully we were able to practice our elevator speeches with students we did not
know, and someone from our chapter even made a good contact for a summer opportunity while doing this.
An example of someone who is great at communicating science is Dr. Bill Phillips. He shared the 1997
...Continued on Page 8
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Biophysics Research in France
By Shanjida Khan ‘20

Shanjida Khan (far left) with her summer lab mates
This past summer I had the opportunity to participate in the Lehigh University Physics Research Experience for Undergraduates (REU) program. Through this program, I was selected to be a part of the Iacocca
International Program with four engineering students from Lehigh to conduct research in Bordeaux, France.
There I was placed in the BioImaging and OptoFluidics laboratory at the Institut d’Optique d’Aquitaine. I was
introduced to not only biophysics research but also a multitude of cultures during the summer.
During my research the lab used a technique they developed to produce multicellular spheroids,
which is a 3D collection of cells inside a shell of approximately 200μm, to act as a tissue model in engineering
3D cell culture for cancer cell research. These spheroids were made by a device that consisted of three channels, each of which adds one layer to the spheroid: the outermost one consists of a solution of alginate, which
is a natural polysaccharide, a chain of sugar molecules, that chemically bonds in contact with calcium ions.
The innermost channel contains the cancer cells, and an aqueous solution flows into the intermediate channel
to provide a diffusion barrier between the cells and the calcium ions. These spheroids are then transferred
into a flask with culture medium and placed in an incubator at 37°C and with 5% CO2.
In order to investigate the growth of the cancer cells inside the spheroids, two systems were used. I
worked alongside a PhD student with the first system to monitor the growth of spheroids in a laser setup. As
spheroids were passed through the detector, it measured the extinction coefficient, which shows how much of
the laser beam was absorbed by the cells. We also measured the size of the cells through optical microscopy:
each day, images of these spheroids were taken with a bright field microscope to determine the diameter of
the cells using a digital software called ImageJ.
For the second technique, I worked with a postdoctoral researcher to build a setup that consists of imaging individual spheroids with a simple home-made microscope, which would be compact enough to fit in an
incubator in a science lab. Microlens arrays were used in the optical setup as we would be able to get in principle as many as images as microlenses are available. However, this caused optical cross—

...Continued on Page 6
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Electronics Lab Gets Connected
By Professor Minjoon Kouh
"PHYS 255 - Electronics" is an important part of Drew's physics curriculum. Spending more than 6
hours each week in the electronics lab, students, mostly sophomores and juniors, learn basic electronics and
instrumental techniques in small teams. They work with such instruments as digital multimeters, function
generators, and oscilloscopes, and build electronic circuits like voltage dividers, frequency filters, amplifiers,
and rectifiers. In addition to those traditional subject matters, this fall's PHYS 255 included a few new activities and lessons that were aimed at broadening students' perspectives about electronics and the world of physics.

Lecture on electronic music by Professor Blatter. Moog
synthesizer is in the background.

A Moog synthesizer with oscillators, filters, and mixers.

Early in the semester, Professor Jeremy Blatter hosted us in the electronics music lab at the Dorothy
Young Arts Center, and demonstrated how various sonic elements could be created and combined by oscillators, filters, amplifiers, and mixers on a classic Moog synthesizer. Students also got to play the theremin.
On a rainy October day, students visited the Propelify
Innovation Festival in Hoboken, NJ and learned about the
world of technology entrepreneurship. There were booths and
presentations by entrepreneurs, investors, graduate schools,
and companies with wide-ranging products and services like
drones, a neuro-stimulation device, financial market forecasting, STEM education, etc. Some startup companies were founded by college students.
Another big field trip was to the world-renowned Bell
Laboratories in Murray Hill, NJ, which is only 8 miles away
from Drew University. In preparation for this trip, students
have been reading a book, "The Idea Factory" by Gertner, which Electronics class attending the 2019 Prochronicles the invention of the transistor as well as other scien- pelify Innovation Festival
tific and technological breakthroughs in the Bell Labs. This year
...Continued on Page 5
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ELECTRONICS…Continued from Page 4

happened to be the 50th anniversary of the Unix operating
system, and our visit took place during the lab's 2-day celebration (#unix50). Students saw many artifacts of the lab's accomplishments (the first transistor that revolutionized the
field of electronics, the first communication satellite, etc.) and
learned about the future technologies that are being developed (5G network, robotics, etc.). Students toured the "Future
X" demonstration area, met engineers from the lab, and
solved a few Unix puzzles.
On another day, there was a career workshop led by
Dunstanette Macauley-Dukuly from the Drew Center for Internships and Career Development office. She highlighted diverse career opportunities available for physics students, as
well as numerous transferable skills that students are acquiring through the physics curriculum.
This year's PHYS 255 included a few lessons on
Matlab/Octave: graphing and matrix inversion for solving
problems in electronics. Prof. Kouh introduced a few ideas
from lean startup methodology: iterative development process
(sprints/scrums), Kanban board, etc. Students reflected on
how to increase productivity through better teamwork. Prof.
Celebrating Unix50 at the Bell Laboratories
Kouh also shared some of the takeaway lessons from an AI
conference he attended during the semester. In November, 5 out of 11 students in the class attended PhysCon,
a national gathering of physics undergraduate students, and reported back highlights.
Just as in previous years, students did
electronics projects. The final outcomes include:
binary calculator, logic gates, color detector, robotic arm controller with Arduino, chaotic behavior with RLC and a diode, and flasher/chirpmaker with a 555-timer and a photoresistor.
At the end of the semester, students commented that their best experiences from the class
were: "to learn the principles of different electronic devices"; "to be able to build circuits from
drawings"; "to apply what we have learned into a
final project and create something unique"; "to
visit Bell Labs and see many innovative ideas."
Overall, PHYS 255 continues to be an intense course, where students learn about the
Presentation of electronic projects on last day of class. Matt
physics of electronics through labs, lectures,
Gronert demonstrates a circuit exhibiting chaotic behavior.
homework assignments, projects, and collaborations. The class was able to engage in several experiential learning opportunities this year. The students and
faculty are grateful for the financial support from Drew's Experiential Learning Grant and Educational Enrichment Fund of the Physics Department. We are very thankful to Professor Blatter for a lesson on electronic
music and Dunstanette Macauley-Dukuly for a career workshop!
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Astrophysics In Spain
By Katelynn Fleming ‘21

Visiting CERN during spring break of Spain semester

A few months ago I returned from a semester
in Spain, the farthest I had ever gone from home, and
the first time I had gone somewhere totally
alone. When I arrived, I knew no one in the entire
country, let alone Alicante, my Mediterranean host
city. No matter, the study abroad program quickly
introduced me to my host family and fifteen other
American students who would be there for the semester. We took most of our language and culture
classes together, but one thing I did alone was to take
an astrophysics class entirely in Spanish with the native students. Now you may be thinking that that
sounds overly ambitious, especially since Spanish is
not my first language and I was missing several prerequisites, including Math Physics and Mechanics.
Actually, it was amazing, one of the trip highlights.

Walking into the classroom on the first day was very intimidating. The room was filled with 28 native
third-year students all chatting away in rapid Spanish. I sat down quietly in an empty seat and introduced myself, cheeks flaming, when the professor pointed me out to the class. Luckily the instructors decided to start
with the easy part and spent Week 1 explaining types of telescopes and showing beautiful pictures of space, so
I began to acclimate to the speed of their speech. I took notes in mixed English and Spanish, scribbling words
I didn’t know in the margins to look up later.
Unfortunately, the next unit was a review of orbital mechanics, which the other students had already
studied in Mechanics. I was so confused and I did not know if it was the math or the language. Luckily we
moved on to other topics; unluckily they started with hydrostatics for stars, which was another difficult, calculus-intensive subject. I definitely failed the first exam.
From what I said so far, it may seem like it was not a great experience, but so far I have only listed the
challenges. In spite of them, this class was amazing. First of all, I did not have to worry too
…Continued on Page 7

BIOPHYS…Continued from Page 3

talk, which is a blurring effect due to overlapping of images. To reduce
crosstalk, we used CAD software called SolidWorks to design an aperture filter to be 3D printed along with two mounts to hold the two microlens arrays in the system. This setup design is currently being patented by the lab.
Toward the end of the program, I worked on 3D printing various aperture filters to test optical crosstalk reduction on samples such
as hair. Even though I did not get data or complete my setup, I had a
wonderful time learning about 3D cell culture, 3D printing and other
applications in biophysics. And of course travelling and enjoying the
3D printed lens mount
long summer days with the students from Lehigh, and having daily
memorable lunch conversations with my lab crew made my program much more enjoyable! I definitely would
encourage physics students to apply to as many REUs as they can, especially to learn about topics that are not
offered at Drew and apply them through research.
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SPAIN…Continued from Page 6

much about my grade because it was not going to
count toward my GPA. More importantly, I absolutely love astrophysics. I have been awed by it since I
can remember; as soon as I aged out of Blues Clues
(and possibly before), we switched over to astronomy
and physics documentaries. Drew does not offer astrophysics, so I was grateful to have the opportunity
to be exposed to it in a more mathematical context.
The scope of the course was extensive and I
loved every minute of it. By the end, we had covered
astronomy of position and astronomical instrumenCentral academic quad of the Universidad de Alicante
tation, stellar structure and evolution, the sun, planetary systems, interstellar media, galactic structure and evolution, the structure of the universe, and cosmology. We also threw in exoplanets and black holes because of current events with TESS, the Transiting Exoplanet Survey Satellite, and the Event Horizon Telescope (EHT) when it published the first resolved image of a
black hole event horizon.
Class in Spain is a bit different from class
here; every day of the school week there is an hour
lecture, and most of the students have four to six
physics-related subjects for which they stay all day
while they or their professors rotate rooms. The
students are all close because they eat lunch together most days between classes. They also have a
WhatsApp group chat with all the physics students
to which I still have access. It is very entertaining,
but also informative, used to pass questions, slides,
and resources back and forth. It helps to form a
supportive and friendly community. There are deleSunrise on the iconic statue “Dibuixar l’espai” at UA gated students to represent the rest in negotiating due
dates and scheduling with the professors. They also have computer-based labs twice a semester for astrophysics, after which they write papers pertaining to the lab in pairs. I downloaded a lot of fascinating computer
programs through lab, including a binary system simulator and a sky simulator that allows you to locate celestial objects and directly access their cataloged information including redshift, contents, location, and more.
Another difference was that there was little out-of-class work assigned and no official textbook. That
made the class a lot more independently driven, but I had a lot of trouble keeping up when there were no
deadlines to keep me studying outside of class or assignments to direct my studying. I also felt a growing gratitude for having English as my first language because most of the online and textbook resources provided by
the professors were in English. In that respect I had an advantage over the Spanish students; my peers were
required to have a passing level of English in order to get into the program, regardless of whether or not they
had any desire to learn another language or to study abroad.
The best part of the course was that each topic was first presented by a pair of students in the class. As
a result, all the students were very good at presentations because at least once a semester they made and gave
a presentation in one of their physics courses. This routine helped them practice independent research, teamwork, organization, and presentation skills, which are all really important in the workplace today. The most
empowering moment of the semester was when I walked out from my EHT image presentation to the tram,
high on the pride that I had just presented in Spanish to a room full of native speakers, who understood what
I was saying and even asked me questions that I was able to answer.
…Continued on Page 10
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PHYSCON..Continued from Page 2

Nobel Prize in Physics "for development of
methods to cool and trap atoms with laser
light" with Steven Chu and Claude CohenTannoudji. We had the opportunity to attend
his world famous demo show with liquid nitrogen. Everyone at PhysCon was so excited
to see it that the lecture room was filled with
students, some standing at the back, some
people even sitting on the stairs. Dr. Phillips
was using nitrogen to explain how cold they
were able to get the atoms (way colder than
nitrogen, of course). He did things like freezing balloons by putting all of them in a container of liquid nitrogen to see how many he
was able to stuff in, freezing and destroying
flowers, and even making a “bomb.” He was Dr. Bill Phillips presents his demo show to a packed room of
able to explain his research in a very clear,
enthusiastic physics students and advisors
interactive, and fun way.
Apart from these inspiring talks, there were fun interactive workshops called “Taking your Outreach
Game to the Next Level” and “Do You Know What I See: Visualization Tools for Physics.” “Taking your Outreach Game to the Next Level” was presented by Sheila Ferguson and Heather Michalak. They had organized
a series of fun activities to help us learn about physics in a very interactive way. Every table in the room had a
blue bag containing weird items like a wax block, strings, hand boilers, etc. I had expected the workshop to be
a discussion about physics, but instead was greeted by objects that left me confused but intrigued. Our objective was to perform various given tasks and then come up with simple explanations about them. For example,
they asked for two volunteers from each table and gave them three dice each. First they asked them to roll two
dice and whoever got a number higher than 10 was asked to move 10 steps ahead. After that they asked us to
roll again, with the same conditions applied. Thus, we saw a lot of moving around but mostly people stayed in
the same spot as the odds of getting a 10/12 were pretty low. After this they asked us to roll all three dice with
the same conditions applied; here we saw a major change as most of the people went ten steps ahead. The
purpose of this activity was to explain quantized energy levels. An 11 year old doesn’t know terms like excitation, energy or collisions. So this was a wonderful way to explain that the number of dice acted like energy,
and people were the electrons moving around. The more numbers on the dice, the higher the energy and thus
more electrons would get excited (moved ten spaces ahead). I thought this was a very creative way to explain
the concept of energy and electrons to an 11 year old. Throughout the workshop, we tried to explain different
physics concepts as simply as possible, using the tools given to us. We were all completely engrossed in the
activity and everyone brainstormed different ideas. No other workshop had so many people actively involved.
“Do You Know What I See: Visualization Tools for Physics” was presented by Rebecca Vieyra. Prior to
this workshop, we were asked to download two apps called Physics Toolbox Sensor Suite and Physics Toolbox
Accelerometer. They had us perform tasks using these apps but the most interesting part of this workshop was
demonstrating physics concepts. We were all given certain tools like magnets, popsicle sticks, rubber bands,
packets, etc, and we all had to demonstrate any physics concept that we liked using the tools that were at our
disposal. While everybody was being creative and trying to demonstrate concepts like Faraday’s Law, my
group decided to demonstrate gravity: the foundation of all physical concepts. My friend was brave enough to
lend us his phone and we decided to drop it from a certain height and use the app to calculate the acceleration
of the phone. We put down our coats, dropped the phone on it, and behold, the acceleration due to gravity did
turn out to be 9.8 m/s^2. All in all it was a very relaxing and active session.

...Continued on Page 10
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Breakthroughs in 2019: Measuring Phonons
.

By Aidan Carter ‘22
Just this year a group of researchers from The Institute of Physics in Lausanne, Switzerland, and MIT
prepared and measured a single phonon, a quasiparticle, at room temperature within a diamond lattice. In
order to understand the weight of this achievement and the future applications we need to know what phonons are and why we are interested in them.
First, a phonon is the mechanical analogy to the photon, the smallest quanta of electromagnetic radiation. Just as electromagnetic radiation travels in waves, mechanical vibrations such as sound and ripples on a
pond also do, and energy is stored in those waves. Unlike electromagnetic waves, mechanical waves must
propagate through a medium, which will determine certain characteristics of that wave. Sound waves travel
rather slowly (343 m/s) through the gas medium all around us, however they can travel several times faster in
solid materials. For example, the sound of a knock travelling through a door travels faster than it does through
the air on the other side. There are various factors that will alter the speed of sound in a medium, but most
pertinent to our interest in phonons is the ability of a medium to elastically deform. Elastic deformation is
when a material is able to move or change shape under the influence of an external force, and revert back to
its original structure and shape when the force is removed. A substance's ability to elastically deform is a function of the interaction between the particles that constitute the substance. A phonon can not be isolated in a
gas medium at room temperature because the minimum energy of a phonon in that medium is very low, due
to the weak interactions of the constituent particles. Solid materials have the ability to elastically deform because of the strong interactions within the lattice structure of solid materials. When a single molecule or atom
in the lattice of a solid material vibrates, it oscillates closely around a “center” just as a pendulum would in
intro lab. This is because the nearby particles in the lattice push the oscillating atom back towards its center
from every direction. You can think about it as the particle sitting in a potential well, and any displacement
from its center requires energy exerted against the potential, like a ball at the bottom of a hill. This is vastly
different from mechanical vibrations in gases because gases have weak intermolecular forces and thus the
particles do not return to their “center.” The strong intermolecular forces exhibited by solids is why sound
travels faster in solids. Additionally, the vibrations in the crystal lattice have higher energies because the potential energy around each lattice element is quite high due to the interactions with other particles. The researchers exploited this to isolate and measure a phonon at room temperature for the first time.
...Continued on Page 11

Professor Quotations
Professor Larson: “In three dimensions, add another squarey thing under there.”
Professor Supplee in electrodynamics: “The fields are real!” and “COME ON IN SURACE!”
Professor Supplee: “You want to build up some static charge, so you rub it with your dead cat—no, Jesse, I don’t
want to know where is a dead cat!”
Professor Supplee: “Like most teasing, it was based on some underlying reality.”
Professor Supplee referring to special relativity: “We did the six coolest things in my life in one hour.”
Professor Kouh in Electronics lab: “How did you break Ohm’s law?!?”
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PhysCon was a life-changing experience in exploring our capacity to “Make Waves and Break Boundaries.” We had the opportunity to hear from luminaries in the field, go on tours, engage in workshops, and
build community. Surrounded by more than 1500 students who shared the same interests, problems, and
dreams, we learned about physics, careers, and future paths. At PhysCon we began the networking process,
making connections to help in career building and to provide life changing opportunities. It was a wonderful
experience and we took back memories that will be treasured forever.
Left: Stu dents m eet
Dame Jocelyn Bell Burnell
Middle: The Exh ibition hall fills before one
of the plenary talks
Right: Gabr iel
Mohideen presents his
research poster.
SPAIN…Continued from Page 7

As you might know, it is pretty uncommon for physics students to study abroad. In fact, the first time
I walked into the Study Abroad Office and stated that my major was physics, the staff member said, “I think
you’re the first physics student we’ve ever had that chose to study abroad.” Drew Physics, we need to change
that. Even with a focus in physics, it is very important that we still get the rest of the liberal arts experience,
including a global, multicultural perspective of both our field of study and the world as a whole. Being in a
new place unleashes an abundance of opportunities that you could not get at your home university, no matter
which you attend. For example, over spring break I had the unbelievably good fortune to nerd out over a trip
to CERN in Geneva, Switzerland. Though I was not able to go belowground, I spent a blissful day touring its
state-of-the-art interactive museums and aboveground facilities showcasing CERN’s cutting edge technology,
famous inventions from the world wide web to the Large Hadron Collider and its components, and meeting
one of the resident physicists. Drew has a great policy in place so that these opportunities can be available to
all of us: classes taken abroad receive credit but do not count toward your GPA, so you can challenge yourself
with crazy classes like Astrophysics in Spanish and come out with all the benefits without risking your GPA. In
daring to choose physics, we are already intrepid. We can go farther. . . I may have been the first to study
abroad for a semester, but I hope I am far from the last. Safe travels!

At CERN outside the building below which the ATLAS detec- In the room housing the Synchrocyclotron, CERN’s first
tor of the Large Hadron Collider lives, the largest particle
particle accelerator, now decommissioned and hosting an
collider in the world, before going in to see the control room. impressive multimedia educational presentation instead.
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Why I Study Physics
By Ajay Sah ‘22

Being born in the 21st century world with man-made tin containers flying through the sky, giant
metal boxes driving all over the place, live beings captured and replayed inside small light-up boxes, and
white sprinkles in the dark black sky made me curious about the world around me.
When you are a child you point to things and ask your parents how things work. Sometimes they answer you, however, at some point their knowledge runs out. As I grew older I was sad to find out that we do
not have all the answers to how everything works. Even more, we do not know where we stand in this vast
universe. We do not know if we are the only creatures out there, we do not know what is going to be our end,
and neither do we know exactly how it all started.
As I started learning about things I figured out physics has contributed to explaining our world in the
most fundamental and logical way. This particular branch of the sciences has contributed to the evolution of
our species through invention of various useful and efficient utilities. Modes of transportation like airplanes
and motor vehicles, as well as the development of computer technologies were partly due to the application
of physics. On the cosmic scale the workings of our whole universe can be explained by the laws of physics.
Moreover, learning about inspiring scientists like Albert Einstein, Isaac Newton, and Galileo Galilei
inspired me to study physics more. Also, watching science fiction movies that push our imagination beyond
what we know now encourages me to believe that deep knowledge in physics can help us turn impossibilities
into possibilities. In fact when I compare our generation with past centuries, it seems like we are living in a
reality that was once only imagination. In a nutshell I want to study physics because I want to understand
our world, learn how things work, and try to make a minute contribution to this field to enable more impossible realities.
PHONONS…Continued from Page 9

The team used a diamond lattice to perform the experiment because the lattice forces are so high that
phonons do not exist at the energy level of room temperature vibrations. They then used a femtosecond
pulsed laser to excite a phonon in the lattice. This pulse is known as the “write” pulse. The probability of exciting the phonon was quite low so many trials were needed. The phonon would scatter the write pulse if it
was excited and the resultant laser light would be Stokes shifted, having lost as much energy as the phonon
absorbed. Shortly after, another pulse was sent into the material to “read” the signal from the phonon. The
read pulse would be anti-Stokes shifted, meaning that it had essentially absorbed the excited phonon and was
left with more energy than it started with. By altering the time delay between the write and read pulses the
decay of the phonon could be mapped as the probability of measuring the phonon with the read pulse for a
given time delay. The life of the phonon was determined to be 3.9 picoseconds.
This experiment is the first of its kind and yields possibilities in quantum experiments at ambient
conditions. First, the method utilized by this group avoids the shortcomings of recent attempts with other
methods and can be used to analyze phonon decay rates in other materials. Additionally, looking further into
the coherence of vibrational states in solid state systems at standard temperatures may spark progress in
quantum computing, as one of the primary challenges in the field is inadequate coherence time of the quantum bits. This research is an interesting meeting of the theory of quantum mechanics and observation in ambient conditions.
Reference: Preparation and Decay of a Single Quantum of Vibration at Ambient Conditions
Velez, Seibold, Kipfer, Anderson, Sudhir, and Galland; Phys. Rev. X 9, 041007 – Published 7 October 2019
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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. Minjoon Kouh, Department of Physics
Drew University
36 Madison Avenue
Madison, NJ 07940.

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

See latest news and activities in the department at:

www.drew.edu/physics-department/

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