2024 UCTS program Experience Report

The promontory point @ Lake Michigan

My name is Bo-Yu, an undergraduate student from the Department of Physics and
Computer Science and Information Engineering. Here, | would like to share my
experience in Chicago, where | spent a summer to conduct research in 2024. 1 would
say, this grant tour is the best life-changing birthday gift for me, a 19-year-old kiddo!

Life in Chicago

Before leaving Taiwan, in my opinion and bias, Chicago is one of the most dangerous
big cities in United States. It is my first adventure in life to explore a foreign continent
distant from Taiwan over 10,000 km for a duration over 25% of 2024. When | landed
to ORD, everything | saw, listened, experienced is unfamiliar, challenging and unreal.
But after living here for three months, the experience is quite different! | feel
comfortable everywhere in Chicago, just like my bold advisor Hannes. Following the
guideline of my mentor Nikhil, “if you look confident enough, you will not get robbed.”
| try to step out of my comfort zone and am open to explore anywhere in the city, even
the southern neighborhood of Chicago, where students and residents in Hyde Park
would be afraid to visit.

For me, the most fascinating part of Chicago is Lake Michigan, especially the
Promontory Point. People and students in Hyde Park usually have a BBQ, bonfire (real
activity for Nayana) and picnic here. In my first weekend here, my mentor, Nikhil,
invited me to a birthday party around the promontory point. We got many bottles of
secret CoHsOH liquid from grocery store (to clarify, I did not drink bier oder wein lol).
However, after arriving the point, we realized that we forgot to bring the bottle opener.
At that time, Nikhil proposed an idea that we can open the bottles by knocking the rocks
of Lake Michigan. Here comes a question: How many knocks do you need to open the
bottle?



Knock knock who'’s there @ the promontory point
Bernien lab @ UChicago

In the UCTS program, | was fortunate to work on a project about quantum information
with my kind mentor Nikhil under the supervision of Hannes. Bernien lab is an
energetic and collaborative lab, where talented people from diverse backgrounds work
together at the frontier of quantum information and technology. While everyone is
dedicated to exciting research during weekdays, we usually hang out with each other
during weekends.

There are many activities in our lab, including birthday celebration, farewell party, lab
concert, lab Olympics, bonfire (real activity again) etc. In early August, we held a lab
concert at Nikhil’s house. The song “A Ryan White Christmas” is the most impressive
part for me. Ryan White is a dedicated physics graduate student, as he navigates the
complexities of quantum mechanics and the quest for the true spirit of Christmas. Will
he find the answers he seeks amidst lasers and AODs, or will he discover that the
magic of the season lies in unexpected places? With a surprise cameo by Nicolas
Cage, this film promises to captivate and inspire audiences of all ages. Prepare to
believe in miracles, even in the most unlikely of places.

I'm dreaming of a Ryan White Christmas
Because my labmates tell me so
Where the Rabis decay and results delay
Because M Squared lasers blow

I'm dreaming of a Ryan White Christmas
Filled with 80 Watts of light

May your locks not put up a fight

And may your chambers remain airtight

I'm dreaming of a Ryan White Christmas
In the great city, Chicago
Where the restaurants don't suck, unlike in

But it sounds like

I'm dreaming of a Ryan White Christmas
With every paper that | write

May your data analysis be right

And mav(

Left: A Ryan White Christmas (some contents are blocked); Right: Concert live



Dragon Boat Race @ Chicago

In the second weekend, | joined 2024 Dragon Boat Race for Literacy @ Ping Tom Park.
Taiwanese association registers as a team first time this year. Before | left Taiwan, |
noticed this activity on Facebook. Since I think that it would be cool to play dragon
boat in U.S. (even | have never watched any race in person in Taiwan), | registered the
race. On the racing day, Nikhil and Vikram were so kind that they came to Ping Tom
Park to cheer up for us. We had many kinds of Asian snacks together, such as Zongzi,
meat floss bread and I-MEI puff. After the race, the Taiwanese association offered us a
celebration meal at Imperial Restaurant in Chinatown. | was surprised that Nikhil is the
master of chopsticks. :)

2024 Dragon Boat Race for Literacy @ Ping Tom Park

Rearrangement project @ Bernien lab

During this summer, | enjoy my summer research project, atom rearrangement project
a lot. The goal of my project is to explore an efficient strategy to construct large-scale
2D dual-species neutral atom array. This project not only integrates my passion in
physics and computer science but also is a completely new project. In our lab, we build
up quantum computer composed of Rb and Cs atoms just like playing Lego building
blocks. Similarly, we started this project from building up our own atom rearrangement
simulator package from zero.

At the starting point of this project, Hannes only sent me a paper from Lukin’s group
and asked me try to play something by myself. Since | did not have any experience in
building up a simulation package from zero, what | could do is to learn from ChatGPT
and write some sloppy code. To create our own algorithms, first we try to reproduce
state-of-the-art rearrangement algorithms from existing reference. However, this
process is more challenging as | imagined because the papers never provide source code
and merely leave a line “data and source code available upon reasonable request.”
Though some papers provide illustration of their algorithm, honestly, the algorithm
instructions and descriptions from physicists are handwaving and hard to reproduce. By
our dedicated work, now the package is versatile in simulating various state-of-the-art
algorithms with a variety of customized physical parameters. By this simulation
package, we learn important insights for an efficient rearrangement algorithm and use
it to craft our own new algorithms for both single-species and dual-species atom arrays.



I am happy to learn many things from this project and proud of it. I wholeheartedly look
forward to trigger the community’s interest in the rearrangement algorithm after
publishing the works. :)

Left: Final Presentation; Right: poster presented on SIF Fermi School
Reflections

Beyond the research, the most important lesson | learned during the trip is treasuring
my time with family and friends. In our lab, we divide people into three subgroups, red
lab, blue lab and purple lab. Purple lab consists of Bob, Nikhil, Jinyue and me. For me,
they are my closest friends in Chicago and it’s been so much fun getting to hang out
with them every day. Bob and Nikhil are so nice that they picked me up after arriving
the ORD airport (no other UCTS fellows have such privilege!). On the way to Chicago,
| was supposed to be sent to airport by them at the end of my internship. However, one
day Bob and Nikhil announced that they are leaving UChicago and going to transfer to
another PhD program due to some secret reasons. Jinyue is going to be the last survivor
and boss of purple lab! XD After knowing the information, | treasured everyday to get
along with them and try to learn as many things as | could from them. In the last two
weekends, we had a Hello Jasmine dinner, Switch party and Karaoke together. 1
remembered, on the way to Hello Jasmine, we played the famous song “Cheers (iz ##
in Mandarin)” by Mayday, which is a famous band from my alma mater, HSNU. 1 felt
very sad because “Cheers” is a song about goodbye. Many Taiwanese schools choose
this song as their graduation songs. But | don’t feel sad now, | did my best to treasure
the time to get along with them until the last moment!

As the aspect about my family, | felt sad while | had a lunar year reunion in my grandma
house. As my grandma is approaching 90 years old, | was thinking about how many
times | could sit in front of this dining table if | decide to study abroad for graduate
school in the future. Despite the fact that the answer is probably less than 10, | decide
to focus on the present and stop thinking too much. I exchanged many ideas regarding
this topic with senior international students in our group, Jeff and Shankar. Thanks to
their experience, now | have a more comfortable perspective to treat relationships with
my family and friends.
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Purple lab family photo
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Prof. Chen is talking about “what's up big dawg " (taught by Nikhil)



