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• https://www.scientificamerican.com/article/to-get-kids-interested-in-
science-we-have-to-let-them-do-science/ 
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Why EIC? 

• With a start time of early 2030s - the success of EIC depends on the availability of 
a well educated, computationally robust and diverse scientific workforce - 
emphasized in 2023 LRP 


• Future facilities are useful to raise awareness of the science to the younger 
generation by giving them something to aim for!


• Give them an opportunity to experience current research amidst the physics 
knowledge that one might learn from a text book. 
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How did this start?
• Concept of such a program oriented at high school students originated at 

Yale during the winter of 2021 for Yale’s Pathways to Science program 


• With the announcement of the EIC - current high school students are the 
ones we all will be hiring as grad students/postdocs/research-scientists  
to build detectors, do analysis and make discoveries 


• Summer of 2022, we ran a workshop for 4 days for 8 high school students 
at Yale 


• Yale Heavy ion group graduate students were instrumental in serving as 
near-peer mentors to the high school students 
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Pathways to Science @ Yale
• Program underway at Yale for a long time 

proving opportunities to New Haven 
Magnet high school students 


• Offers research experience followed by 
admission into top colleges and universities  


• Each day had the students attend a short 
lecture of the topic followed by hands on 
sessions. 


• We also built in a gap day during the week 
which included a tour of the Wright Lab, 
Yale physics machine shop, accelerator 
facilities etc…
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Summer 2022, Pathways workshop

https://onha.yale.edu/initiatives/public-schools-and-youth/pathways-science 
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School of Science and Math @ Vanderbilt

• Collaboration between 
Vanderbilt and Metro-
Nashville school district 


• Students apply for SSMV 
right as they start high 
school and selection is very 
holistic and generalized 


• Students spend 1 day per 
week at Vandy during the 
semester and essentially do 
an REU during the summer
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https://www.vanderbilt.edu/cseo-ssmv/ 

https://www.vanderbilt.edu/cseo-ssmv/


WWND 2024 - Raghav Kunnawalkam Elayavalli 

School of Science and Math @ Vanderbilt

Dr. Angela Eeds 
(Director, SSMV)
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1%
14%

38% 17%

29%Black/African American
Hispanic/Larino
White
Asian
Native American

https://www.vanderbilt.edu/cseo-ssmv/ 

One thing we note is that this is not a sample of average 
high school student - there is a selection bias on who 

knows to apply to this program! 

https://www.vanderbilt.edu/cseo-ssmv/
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Workshop - Lets Smash the Proton
• 4-Day workshop : 2-3 hours per day (significant improvement in student performance 

when workshop is held after lunch)


• We have done it three times now at varying scales 


• Yale 2022 - 8 students, 2023 ~12 students  


• Vanderbilt 2023 - 24 students (essentially similar numbers from now onwards for every 
summer)


• For larger number of students -we do smaller groups and each group will focus on a task 
and present their results at the end of the week


• For the future workshops are Vanderbilt, we are factoring in a trip to Oak Ridge facilitated 
by Dr. Friederike Bock 
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2023 Workshop @ Vandy
• 24 students - raising 

sophomores in high 
school


• Allison Sellers (SSMV 
Class of 2024) took 
part as a near-peer 
mentor to her juniors  


• She worked in my 
group during 2023 
and was essentially 
invaluable to the 
program!  
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Day - 1 ‘Introduction/Basics’ 

• It all starts with python and line by 
line interpreter in the Jupyter 
notebooks!


• The software is run via a binder on a 
remote machine (used to be better 
due to google funds but its 
problematic now…)
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Day - 1 ‘Introduction/Basics’ 

• This is pretty useful for several other things as well! One can run pythia, 
fastjet, root, all on the browser for your quick cross-checks or early 
training of undergrads/grads
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Day - 2 ‘Whats produced in e-p’
14

• Students focus on how to present 
information in a useful form - PLOTS!
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Day - 2 ‘Statistics and Randomness’
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• Einstein - “God does not play dice” -> probabilities inherent in the quantum world
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2023 Workshop @ Vandy

• Note the active use of PDG books and students running/playing with the code!
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Day - 3 ‘Physics from particles’
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Day - 3 ‘Physics from particles’
• Momentum conservation 


• What type of particles are 
produced in and where do 
they end up?
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Day - 4 ‘Whats inside the proton’
19

• ‘how did you get a charm quark??? Tell me your seed!’ 
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Day - 4 ‘Whats inside the proton’
20

More events!
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Day - 4 ‘Measuring particles and detectors’
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• How do we get reality from 
the simulation - Detectors


• particles - charged and 
neutral 


• Detectors - trackers and 
calorimeters


• Efficiency and smearing  


• Credit - Youqi Song (Yale) for 
the code :)
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Group presentation on results!
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Student Feedback from Year-0
• We collect daily feedback from 

the students both for 
quantitative questions - 


A. How likely are you to 
recommend this workshop 
to your peers 


B. How much do you feel you 
learned about the topic 


C. How difficult did you find 
the material 


• Students learned a lot, found it 
*not* easy and are happy to 
recommend it to their peers 
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Student Feedback from Year-0

• Freeform questions where students can give anonymized thoughts about 
the workshop - lot of critical feedback on improving the format/
discussions etc…
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How to run this at your institution?

• Software is relatively straightforward 
- might need improvements with 
remote machine capability 


• Existing programs for high school 
students in the area! So these can be 
an addition! 


• Send me your undergrads so they 
can train to be mentors (potentially 
have funds in the near future)


• I can send you folks who have 
experience with running this program 
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Everything necessary is available on GitHub

GitHub - rkunnawa/ssmv_eic Binder for Jupyter notebooks



WWND 2024 - Raghav Kunnawalkam Elayavalli 

Potential improvements - 1

• Easily doable with cell 
phones and open 
source codes! 
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Augmented Reality headsets - exploring the e-p collision
https://www.bnl.gov/newsroom/news.php?a=221621
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Potential improvements - 2

• Already included in Yale’s 
version of the program!
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Physical detectors - cloud chambers, muon counters and more!

Dr. Isaac 
Mooney

Prof. Laura 
Havener
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Conclusions 
• We are in an exciting time w.r.t EIC physics and its start as the next 

premier nuclear facility


• High school students now are the future scientific workforce necessary for 
discovery science 


• A lot of different groups are engaged in outreach and this is one such 
example that I aim to expanded further


• Its a lot of fun! 


• And feel free to ping me on any details as its all open source!
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