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SELECTED EDUCATION (COMPLETE LIST ON PAGE 2)

Georgia Institute of Technology — PhD in Machine Learning, 4.0 GPA 2024 - 2028 (EXPECTED)
Research Focus: Foundation models for atomic-scale simulation and scientific discovery.

SELECTED WORK EXPERIENCE (ORDER: RELEVANCE; * INDICATES FIRST-AUTHOR; COMPLETE LIST ON PAGE 2)

ByteDance Seed — Research Scientist Intern, AI for Science MAy 2025 - PRESENT

‘& Collaborators: Yuxuan Liu, Yuning Shen, Rob Brekelmans and Quanquan Gu

e Developed STAR-MD, a generative molecular dynamics model and the first to simulate stable protein dynamics at microsecond
timescales—extrapolating up to 100x beyond training data where all prior methods fail catastrophically. Achieves SOTA on ATLAS
with ~33% higher coverage and ~60% higher structural quality, providing up to 1000x speedup over traditional MD. (ICLR 2026)

e Designed an SE(3)-equivariant diffusion architecture with novel joint spatiotemporal attention that avoids cubic memory bottlenecks,
scaling to proteins with 1000+ residues and rollouts of thousands of frames (10+ us).

e Built end-to-end pipeline for generative atomic dynamics: distributed training, physics-based relaxation, quality /diversity evaluation.

Meta Fundamental AI Research (FAIR) — AI Resident, FAIR Chemistry Team Auc 2021 - Auc 2023
‘@ Collaborators: Brandon Wood, Larry Zitnick, Adeesh Kolluru, Abhishek Das and Zachary Ulissi

e Led the development of Joint Multi-domain Pre-training (JMP), a foundation model for atomic property prediction pre-
trained on 120M+ structures from diverse chemical domains (catalysis and small molecules). Achieved SOTA on 35 of 41 downstream
tasks—including out-of-distribution domains (large molecules, materials, protein-ligand complexes). (ICLR 2024*)

e Co-authored a perspective on challenges for large-scale generalizable ML potentials in catalyst discovery (ACS Catalysis 2022), and
co-developed attention-based transfer learning methods for GNNs across molecular and catalyst domains (J Chem Phys 2022).

e Contributed to the Open Catalyst 2022 paper by running baseline model benchmarks for oxide electrocatalysts. (ACS Catal. 2023)

Graph Computation and Machine Learning Lab @ GT — Graduate Research Assistant AUuG 2024 - PRESENT
‘@ Collaborators: Pan Li and Victor Fung

e Co-developed MatterTune, an open-source platform for fine-tuning atomistic foundation models (UMA, JMP, EquiformerV2, MACE,
etc.) with parameter-efficient methods; achieved near-SOTA on the MatBench Discovery benchmark. (Digital Discovery 2025)

e Contributed to a benchmark study of 8 robust fine-tuning methods across 6 molecular graph foundation models on 12 downstream
tasks, informing the design of improved fine-tuning strategies for molecular property prediction. (NeurIPS 2025)

e Prior work at GT HPArch Lab: Developed efficient inference strategies for diffusion models (latent-space sampling, quantization)
and memory-efficient training (~7x memory reduction during training and inference). (IEEE CAL 2021*, MemSys 2020%*)

SELECTED PUBLICATIONS & TALKS (ORDERED BY RELEVANCE; COMPLETE LIST ON PAGE 3)

Paper: Scalable Spatio-Temporal SE(3) Diffusion for Long-Horizon Protein Dynamics
N. Shoghi, Y. Liu, Y. Shen, R. Brekelmans, P. Li, Q. Gu, ICLR, 2026

Talk: Unlocking the Potential of Pre-training for Accelerated Discovery in Chemistry
Invited Keynote: ML2MD Symposium (Gothenburg, 2024); also: AISI Beijing, KAUST, SES AI, MolecularML, ACS Fall.

Paper: From Molecules to Materials: Pre-training Large Generalizable Models for Atomic Property Prediction
N. Shoghi, A. Kolluru, J. Kitchin, Z. Ulissi, C. L. Zitnick, B. Wood, ICLR, 2024

Paper: MatterTune: A Platform for Fine-Tuning Atomistic Foundation Models
L. Kong, N. Shoghi, G. Hu, P. Li, V. Fung, Digital Discovery, 2025

Paper: RoFt-Mol: Benchmarking Robust Fine-Tuning with Molecular Graph Foundation Models
S. Liu, D. Zou, N. Shoght, V. Fung, K. Liu, P. Li, NeurIPS, 2025

Paper: Transfer Learning Using Attentions Across Atomic Systems with Graph Neural Networks (TAAG)
A. Kolluru, N. Shoghi, M. Shuaibi, S. Goyal, A. Das, C. L. Zitnick, Z. Ulissi, J Chem Phys, 2022

Paper: The Open Catalyst 2022 (OC22) Dataset and Challenges for Oxide Electrocatalysts

R. Tran, J. Lan, M. Shuaibi, B. M. Wood, S. Goyal, ..., N. Shoghs, ..., C. L. Zitnick, ACS Catalysis, 2023

SKILLS

e Generative AI for Chemistry: Generative MD, atomic world models, SE(3)-equivariant diffusion, flow matching.

e Foundation Models: Large-scale pre-training (billion-parameter models, billions of data points), fine-tuning (LoRA,
MatterTune), equivariant neural networks (eSEN, EquiformerV2, MACE, GemNet).

e HPC & Efficiency: Custom CUDA /Triton kernel development, GPU memory optimization, distributed training (DDP,
FSDP), quantization-aware training, efficient diffusion sampling.

e Academic Service: Reviewer for ICLR (2025, 2026), Computational Materials Science (2025).
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COMPLETE EDUCATION HISTORY

Georgia Institute of Technology — PhD in Machine Learning, 4.0 GPA 2024 - 2028 (EXPECTED)
Advisors: Pan Li and Victor Fung
Research Focus: Foundation models for atomic-scale simulation and scientific discovery.
CSGF Fellowship Alternate List (2025)
NSF Graduate Research Fellowship Honorable Mention (2024)

Georgia Institute of Technology — M.S. in Computer Science (ML Focus), 4.0 GPA 2020 - 2021
Advisors: Hyesoon Kim
“Thank a Teacher” Award, Georgia Tech Center for Teaching and Learning (2020, 2021)

Georgia Institute of Technology — B.S. in Computer Science (ML Focus) 2015 - 2019
ACM SIGBED Student Research Competition Bronze Medal (2019)
Zell Miller Scholarship Recipient (2015 - 2019)

Druid Hills High School — International Baccalaureate Diploma 2011 - 2015

ADDITIONAL WORK EXPERIENCE (ORDER: MOST RECENT FIRST; * INDICATES FIRST-AUTHOR PUBLICATION)
ProcessMiner — Machine Learning Intern JUNE 2024 - Auc 2024

sas Collaborators: Kamran Paynabar
e Developed transformer models pre-trained on approximately 500,000 time-series data points from manufacturing processes to predict
process outcomes and detect anomalies, achieving accuracy improvements on real-world manufacturing datasets.

High Performance Computer Architecture Lab @ GT — Temporary Research Staff JAN 2024 - MAY 2024
‘& Collaborators: Hyesoon Kim and Stefano Petrangeli

e Researched efficient inference strategies for pre-trained image diffusion models, with a focus on generating diverse, high-quality
images.

e Developed an efficient sampling method for Denoising Diffusion Probabilistic Models (DDPMs) which leverages the structure of the
latent space to guide sampling, reducing the number of samples needed for high-quality image generation.

High Performance Computer Architecture Lab @ GT — Graduate Research AssistantMAy 2019 - May 2021
‘& Collaborators: Hyesoon Kim and Moinuddin Qureshi

e Developed novel quantization techniques for efficient DNN training and inference: SmaQ (6.7x memory reduction, IEEE CAL 2021%*)
and NNW-BDI (7x memory reduction, MemSys 2020%).

e Optimized SLAM and robotics algorithms for real-time deployment: 5x speedup for ORB-SLAM?2 on Raspberry Pi (SRC ESWEEK
2019%), 7.4x faster power-aware SLAM on FPGAs (DAC 2020), context-aware task scheduling (IEEE Edge 2023).

e Co-authored drone characterization studies with detailed software profiling (ISPASS 2020, ASPLOS 2021).

ADDITIONAL PUBLICATIONS (FULL LIST: NIMA.SH/PUBLICATIONS)

Patent: Scalable Spatio-Temporal SE(3) Diffusion for Long-Horizon Protein Dynamics
N. Shoghi, Y. Liu, Y. Shen, R. Brekelmans, P. Li, Q. Gu, Patent Pending, 2026

Paper: Distribution Learning for Molecular Regression
N. Shoghi, P. Shoghi, A. Sriram, A. Das, arXiv preprint, 2024

Paper: Context-Aware Task Handling in Resource-Constrained Robots with Virtualization
R. Hadidi, N. Shoghi, B. Asgari, H. Kim, IEEE EDGE, 2023

Paper: Open Challenges in Developing Generalizable Large-Scale ML Models for Catalyst Discovery
A. Kolluru, M. Shuaibi, A. Palizhati, N. Shoghi, ..., Z. Ulissiy ACS Catalysis, 2022

Paper: SmaQ: Smart Quantization for DNN Training by Exploiting Value Clustering
N. Shoghi, A. Bersatti, M. Qureshi, H. Kim, IEEE Computer Architecture Letters, 2021

Paper: Quantifying the Design-Space Tradeoffs in Autonomous Drones
R. Hadidi, B. Asgari, S. Jijina, A. Amyette, N. Shoghi, H. Kim, ASPLOS, 2021

Paper: Neural Network Weight Compression with NNW-BDI
N. Shoghi, A. Bersatti, H. Kim, MemSys, 2020

Paper: Pisces: Power-Aware Implementation of SLAM by Customizing Efficient Sparse Algebra
B. Asgari, R. Hadidi, N. Shoghi, H. Kim, DAC, 2020

Paper: SLAM Performance on Embedded Robots
N. Shoghi, R. Hadidi, H. Kim, SRC ESWEEK (3rd Place), 2019
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