2025 New York Scientific Data
Summit (NYSDS 2025)

New York, New York, USA
11-12 September 2025

Editors:

Meifeng Lin Nicole Generi

ISBN: 979-8-3313-2974-7



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2025) by SIAM: Society for Industrial and Applied Mathematics
All rights reserved.

Printed with permission by Curran Associates, Inc. (2025)

For permission requests, please contact SIAM: Society for Industrial and Applied Mathematics
at the address below.

SIAM
3600 Market Street, 6th Floor
Philadelphia, PA 19104-2688 USA

Phone: (215) 382-9800

siambooks@siam.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

Physics-Informed Machine Learning for Mask Design in Interference Lithography ........................... 1

Chuntian Cao, Paul Baity, Yuan Gao, Jack Griffiths, Xi Yu, Jangwoon Sung, Nikhil Tiwale,
Zhitian Shi, Yong S. Chu, Chang-Yong Nam and Shinjae Yoo

Reinforcement Learning for Humanoid Locomotion in Isaac Lab with Virtual Reality Evaluation..... 5

Jasmin Lin and Wei Xu

Neural Network Memory Criticality: from Echo State to HiPPO and Beyond................cccvvvveveeeeenenn. 9

Evan Coats and Lav R. Varshney

Exploring Reinforcement Learning for Optimal Bunch Mergeinthe AGS ...............cccooiiiieneeenennn. 13

Y. Gao, K. Brown, A. Edelen, X. Gu, L. Hajdu, E. Hamwi, G. H. Hoffstaetter, A. Kasparian,
D. Kuzovkova, W. Lin, J. Morris, L. Nguyen, D. Sagan, V. Schoefer, M. Schram, F. Severino,
M. Signorelli, J. Unger, Y. Wang and K. Zeno

Active learning Gaussian process classification for mapping multidimensional phase diagram ..... 17

Edward Jansen, Marton K. Lajer and Niraj Aryal

Al-Powered Assistant for Long-Term Access to RHIC Knowledge................cccooiviiiiiiiiiiiiiiiieec e, 21

Mohammad Atif, Vincent Garonne, Eric Lancon, Jerome Lauret, Alexandr Prozorov and Michal Vranovsky

SciAidanBench: Evaluating LLM Scientific CreatiVity ............cccccvviiiiiiiiiniiiccc e 25

Shray Mathur, Noah van der Vleuten, J. Anibal Boscoboinik, Esther Tsai and Kevin Yager

Cohort-level protection and individualized inference in artificial intelligence-based
MONItOrING APPHICALIONS .......oeiiiiiiee e e e e e e e e sbaee e e e e e sataeeeeenans 29

Vishal Subedi and Snigdhansu Chatterjee

GRU-Based Learning for the Identification of Congestion Protocols in TCP Traffic........................... 33

Paul Bergeron and Sandhya Aneja

Solving Integer Linear Programs by Learning Decision Space Structure .............ccccccooovviieinvvnnnenneen. 37

Yadong Zhang, Pranav M Karve and Sankaran Mahadevan

RelV: A Dynamic Relational Vector Database for Multi-Functional Context
Window OPtimIZation ..o e e e e e e e e e e e e e ar e e e aeaaaaeeas 41

Maximilian Spencer



Boundary-Informed Method of Lines for Physics-Informed Neural Networks .............cccccvevveeieennnn. 45

Maximilian Cederholm, Siyao Wang, Haochun Wang, Ruichen Xu and Yuefan Deng

Velocity-Inferred Hamiltonian Networks: Symplectic Dynamics
from Position-Only OBSErvations..............coooiiiiiiiii it e e e s e e e e e e nneees 49

Ruichen Xu, Claire Yu, Zongyu Wu, Siyao Wang, Luoyao Chen, Georgios Kementzidis,
Haochun Wang and Yuefan Deng

Physics-Informed Active Learning via Functional Simulated Annealing for Neural Operator.......... 53

Albert Ding, Siyao Wang, Haochun Wang, Ruichen Xu and Yuefan Deng

Scientific Machine Learning for Pulsed Infrared Thermography Nondestructive Evaluation........... 57

Hannah Havel, Alexander Heifetz, Chenxi Xu and Xin Zhang

Scaling Earthly Al for Societal Impact through Higher Education Innovation.......................cccceeee. 61
Dr. Jinjun Xiong

INFOrmMation Lattice TranSfOrM ... ... .ottt ettt e e e et e taan e e seesesenessseesesnnarseeees 67

Haizi Yu and Lav R. Varshney

From Algorithms to Action: Deploying Al for Healthy Communities ..............ccccccviieveieiiieenn, 72

Rumi Chunara





