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Conducting an original physics research 
in high school

  By David Wendt, 12th grade, SchoolNova TA

In elementary and middle school, I went to local universities 
(mostly Hofstra and LIU Post) and took weekend and summer 
classes for young students; here, I first discovered my passion for 
physics. Not until SchoolNova, however, did I first delve deeply 
into this fascinating field. Since 7th grade, I have been taking 
physics with Dr. Suchalkin and math with Dr. Kirillov at School-
Nova. 
I discovered SchoolNova by participating in a math program at 
SUNY Old Westbury (the Institute for Creative Problem solving), 
where I met other students who, like myself, were motivated to 
delve into learning outside of school, and from whom I found out 
about many new extracurricular opportunities, including School-
Nova. Between the formal math and physics curriculum and the 
advanced math and physics problem solving clubs, SchoolNova 
has proven foundational for me, in and out of school. The concep-
tual and mathematical basis and thinking style that SchoolNova 
provided me has been invaluable in all of my pursuits since. In 
addition to the intellectual benefit, I have also gained much from 
involvement in the community centered around SchoolNova. 
Now, as a physics TA (a job which I just began this year), I am 
able to both give back to the community and learn professional 
skills that will be extremely helpful in college and beyond. Spend-
ing time with both world-class professors and like-minded peers 
has been transformative, in that I have learned so much from those 
around me and this has helped me to form my goal of a career in 
physics and academia. 
Between studying physics at SchoolNova, SigmaCamp, and 
independently in preparation for various competitions (mainly 
Science Olympiad, Science Bowl, and the USA Physics Olympi-
ad), I had spent a great deal of time learning, and I was ready to 
begin contributing to science through research. In 10th grade, 
after several years of extracurricular physics and math (including 
summer programs at Brown University and Colorado State), I 
wanted to begin conducting original physics research. So, I 
applied to Brookhaven National Lab’s High School Research 
Program, which provided me the opportunity to work with Dr. 
Zaliznyak for six weeks over the summer. Dr. Zaliznyak is also 

teaching mathematics 
at SchoolNova 
although he has never 
been my teacher, but 
we had an opportuni-
ty to meet weekly at 
school and talk about 
our results. Our 
research involved a 
phenomenon called 
“negative thermal 
expansion”: Nearly 
all everyday materials 
expand when they are 
heated, and this is 

what we are used to; there exists a certain group of materials, 
however, that actually shrink upon heating, and this is the behav-
ior we set out to explain. With some computer modeling and data 
analysis, we were able to test a hypothesis about its origin being 
bond rigidity, and we emerged with results confirming our ideas. 
Specifically, we analyzed the material ScF3, which both under-
goes negative thermal expansion (NTE) and has a simple cubic 
crystal structure, making it an ideal candidate for study. Neutron 
scattering experiments had already been performed at Los Alamos 
National Lab and Oak Ridge National Lab by colleagues of Dr. 
Zaliznyak, and my role was to analyze the data, create a virtual 
model based off of the hypothesis, and compare the two to deter-
mine the accuracy of the hypothesis. The neutron scattering data 
was in the form of a “pair distribution function,” or PDF, which 
was a measure of the distances between pairs of atoms. In the 
graph to the right, the PDF, g(r), is shown with triangles and error 
bars, and it essentially quantifies the probability of finding a pair 
of atoms (here, two fluorine atoms) at a certain distance. The solid 
lines show my model of what the distance distribution should be 
based on the hypothesis that the Sc-F bonds in ScF3 are semi-rig-
id instead of being more like springs, as would be expected in 
such an ionic compound. The relative agreement between model 
and data confirms the hypothesis.
While a majority of this work was completed over the first 
summer of our collaboration, we continued to work during the 
following two years, culminating in a scientific paper that has 
been submitted for publication to a high-profile physics journal. 
I cannot wait for it to be accepted, and I am sure it will be one of 
my proudest moments yet. This experience will surely provide a 
foundation on which I will build in the future, as my long-term 
goals are (as of now) to pursue physics as a career, hopefully as a 
professor and researcher.
 I will soon take my next steps this coming fall as I will be 
attending Stanford University, studying physics.
 

CaféNova
By Zohar Komargotski, Advanced Physics club instructor

CaféNova is a new initiative from the founders 
of SchoolNova at Stony Brook.

The idea of CaféNova is to bring students from local high 
schools together with graduate students, postdoctoral fellows 
and faculty of prestigious institutions such as Stony Brook 
University, BNL, and Simons Center for Geometry and Physics, 
all in an informal setting.

Rather than giving official presentations, professors and research-
ers in various fields are there to answer students’ burning questions 
about research, education and an everyday life in academia.

The presence of graduate students and postdocs is very important 
– they provide the high-school students with a more tangible and 
concrete projection of themselves to the near future. The 
high-school students who are likely to participate in CaféNova are 
already well aware of their interest in science and hence would be 
often interested in the path taken by the graduate students and 
faculty in their early career, and especially their engagement with 
science during school years. This may provide the high-school 
students with some invaluable information and encouragement in 
certain cases. 

Some high-school students may not have sufficient self-confi-
dence to pursue a career in science. For this it is very important 
that they see the wide range of talents, which are useful in 
academia, where almost everybody can find his or her calling. The 
high-school students will also see that working as a researcher is 
very different by nature from the routine studies in high school. 

Another element often missing from the high school curriculum is 
the emphasis that science is open ended and there are crucial and 
challenging open problems in all fields of science. By interacting 
with the faculty members and graduate students alike, the high 
school students can learn that in fact we do not understand 85% of 
what the universe is made of, that we do not know what happens 
in Black Holes, and we do not know why there is an apparent 
rapid explosion in the available forms of life at the beginning of 
the Cambrian, among dozens of other at least equally interesting 
open questions. The high school students can appreciate that they 
can contribute something, perhaps they can elucidate some of 
these open questions! 

The final part of the session – 
playing some mathematically rich 
games and free interactions with 
other students and faculty is 
perhaps the most important part – 
one-on-one discussions and board 
games lead to a certain additional 
release of the tension and can 
provoke more personal experi-
ences. Typically, high-school 
students are rarely able to engage 
(or have access to) with graduate 
students or faculty members in 
their field of interest. This kind of 
ability to spend some time with a 
possible projection of your future self can be really informative. 

Very important facet of this gathering as a whole is that it provides 
scientifically inclined students with a supportive environment and 
space, where they can meet on a regular basis other like-minded 
high-school students, make new friends, and have a good time. 

During our past meetings we had many distinguished professors 
from Stony Brook University introducing wide variety of topics. 

On January 15th, featured guests were professors Harold (Hal) 
Metcalf and Eden Figueroa of the Department of Physics and 
Astronomy of Stony Brook University presented topics about 
atomic, molecular, and optical physics (AMO) with applications 
to quantum information technology. 

Next meeting, February 5th, professors Zohar Komargodski, 
Neelima Sehgal and Sergey Dubovsky discussed cosmology, 
black holes and quantum field theory.

On March 5th, our guests were math professors Anthony Phillips, 
Alexander Kirillov and Robert Hough from Mathematics Depart-
ment of Stony Brook University. They discussed “most beautiful” 
math formulas, history of math of XX century. 

From left to right: professor Harold (Hal) Metcalf, professor Eden Figueroa,
professor Zohar Komargodski, professor Neelima Sehgal

From left to right: professor Sergey Dubrovsky, professor Anthony Phillips,
professor Alexander Kirillov, professor Robert Hough



Islandbot Robotics club
By Alexander Kirillov, Islandbot coach, SN Math teacher

Islandbot Robotics club, mentored 
by SchoolNova teachers Alexander 
Kirillov and Corina Mata is still 
going strong after 11 years! 

As before, we participate in First 
Tech Challenge (FTC) robotics 
competition, building, program-
ming and driving robots and 
competing against other teams on 
Long Island - and most important-
ly, having fun!

This year was a challenging year for 
us, as half of the team were high 
school seniors - and thus, busy 
applying to colleges. But they still 
found time for our weekly meetings 
- and lot more meetings in the days before the competitions, 
sometimes staying up until 3am to debug a tricky piece of code, or 
make another revision to the design of our sweeper, which had to 
collect balls and cubes off the floor. 

In the very first qualifying championship we participated this 
year, we got the main award - the Inspire Award - and advanced to 
Long Island Championship, which took place on March 9 in 
Syosset. FOr that championship, we redesigned most of our robot, 
as we were not quite happy with its previous performance. Unfor-
tunately, we didn’t have enough time to properly test and trouble-
shoot our redesign, and didn’t do as well as we hoped in the 
Championship: we were eliminated in the semifinals. So this is 
the end of the season for us - but we are already thinking about the 
new season (and in particular, about recruiting new team members 
to replace our graduates). 

Below is a couple of photos from this year competitions; more 
photos are available in our facebook page: 
facebook.com/islandbots
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By David Wendt continued from page 2

AMC 8 – American Math Contest coordinated by MAA 
– November
AMC 10/12 – February
Le Grand Concours – National French contest coordi-
nated by AATF – February and March
F = ma – National Physics competition coordinated by 
AAPT – February
PhysicsBowl – National Physics competition coordinat-
ed by AAPT – April
Math and Science Festival – Spring
Math Kangaroo Olympiad – March
Advanced Problem Solving clubs – Math and Physics – 
every Sunday from September to May
CafeNova - first Tuesday of every month from October 
to May

A list of annual community events offered, 
hosted and sponsored by SchoolNova:



Students are welcome to the following 
events hosted by Stony Brook University:                                                               

– Public lectures at the Simons Center for Geometry and Phys-
ics are given by leading scientists coming to the campus. The 
lectures are announced on the Center's website 
scgp.stonybrook.edu/ and also by posters. In particular, public 
lectures in the Della Pietra lecture series are described on the 
Center’s web site: 
scgp.stonybrook.edu/scientific/public-lectures/della-pietra-lecture-series 

The next few public lectures are:

– Public Lecture: Wednesday May 8 at 5:45pm (reception in 
the lobby starts at 5pm). The talk will be given by Prof. 
Charles Kane from UPenn. Dr. Kane is a theoretical 
condensed matter physicist best known for theoretically 
predicting the quantum spin Hall effect and what would later 
be known as topological insulators.

– Upcoming exhibition in the Simons Center Art Gallery: 
“Kolam: An Ephemeral Women’s Art of South India”. 
Opening of the exhibition is on Tuesday, March 26, 2019.

Artist Talk: 5:30 pm, Kolam: An Ephemeral Women’s Art of 
South India, by Claudia Silva, Della Pietra Family Auditori-
um, SCGP 103 (reception in the lobby starts at 5pm).                               

– Lectures on Astronomy, Physics, Geosciences, Ecology and 
Evolution are given almost every Friday night during school 
year. These lectures are targeted to the general audience and 
are given by faculty of the University on topics related to their 
research. Schedules and information can be found at: 
physics.sunysb.edu/Physics/WorldsOfPhysics/2018-19/                                                                     

– SchoolNova is hosting several national math, physics, and 
language competitions. Links to these and other activities 
recommended by SchoolNova can be found on the SchoolNo-
va web page: schoolnova.org/nova/activities 

 

 

Theater news - Russian studio “Dragonfly”
By Nadya Shavarina, “Dragonfly” Director, SN teacher

The 2018-2019 season continues to be quite intensive for our 
theater. We visited the International theater festival in Washington 
with the play "The Cat Who Walked by Herself". 

We also presented a spring premiere based on the poems of G. Oster 
"Very Malicious Advice". This was a fun musical with original 
music and lyrics by Larisa Pokryvailo and Olga Kosobokova. 

Our theater participated in School Nova's holiday event with "The 
Musicians of Bremen".Young actors performed the twelve songs 
from the famous cartoons and records of Gladkov and Entin, and 
Irina Butkevich conjured and created our incredible set decorations. 

Right now we are working on a new show, an unusual and 
challenging play "The Pillow's Soul" by Olzhas Zhanaydarov. We 
are planning to take this play to the International Theater festival 
in Washington this June.
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G. Oster "Very Malicious Advice"

"The Musicians of Bremen"

Like us on Facebook! 
www.facebook.com/schoolnova

PhysicsBowl 2019 at SchoolNova
The 2019 exam will be given on April 3, 2019

Division I is for first-year physics students 
and Division II is for second-year physics students. 
www.compadre.org/psrc/items/detail.cfm?ID=391



Math olympiads
As in the previous years, SchoolNova, in collaboration with Stony 
Brook University math department, offered American Math 
Contest (AMC). This contest is the entry level of the math compe-
titions which lead to the USA Math Olympiad, which in turn is 
used to select student to represent the US in International Math 
Olympiad. 
SchoolNova offered AMC 8 (for students in grades 8 and below) 
in October and AMC 10/12 in February. Each competition was 
open to all comers, not just SchoolNova students. We had about 
40 students in each of the contests, some coming from far away 
for this opportunity. 
Students who performed well in AMC10/12 (top 2.5% from AMC 
10 and top 5% from AMC 12) are invited to the next level, the 
American Invitational Math Exam (AIME). This year, 4 of the 
students taking AMC10/12 with us qualified for AIME. The 
AIME contest was given on March 13; we do not have the results 
yet, but we hope that one of these students will qualify for the next 
round, the USA Math Olympiad. 
This year, we also participated in another contest: Harvard-MIT 
Math Tournament (HMMT). This highly competitive math 
competition takes place annually in Boston; all teams have to 
travel there, participating in several rounds of problem solving. 
There are more teams applying for HMMT than they can host, so 
all teams wishing to participate are entered in a lottery. This year, 
we won the lottery and so in November we traveled to Boston for 
HMMT. 
It was a fun but intense event, with many different rounds of 
problem solving, and the competition was fierce. Our team were 
53rd (out of 150 teams) in the team round, which is a very respect-
able result - but we hope to do better next time!
For your enjoyment, here is one of HMMT problems: 
Abbot writes the letter A on the board. Every minute, he replaces 
every occurrence of A with AB and every occurrence of B with BA, 
hence creating a string that is twice as long. After 10 minutes, 
there are 210 = 1024 letters on the board. How many adjacent 
pairs are the same letter? 
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Thank you for your support!

We would like to thank everyone who was generous 
enough to donate time, money and corporate stocks to 
SchoolNova! We sincerely appreciate your support and 

help!

Special thanks to the Simons Center for Geometry and 
Physics and to the Departments of Physics & 

Astronomy and Mathematics for providing space for 
SchoolNova’s competitions and special events.
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Challenge Time (from SchoolNova’ archives)
1. This is a map of a city with islands and bridges. Is it possible 
to complete a walk in this city so that you walk on each of the 
seven bridges exactly once? (You may start anywhere you like, 
and you do not have to come back to the starting point.)

2. Once, flood destroyed one of the bridges between river bank A 
and island B; the new map is shown below. Is it now possible to 
complete a walk in this city so that you walk on each of the 
seven bridges exactly once?


