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Recent Literature: Proof-of-concept simulations of 1+1D QED

Collaborations: Dr. Raju Venugopalan

Challenge Scaling to 2+1D and 3+1D model to simulate QED, Electroweak and QCD problems
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1+1D Problems Proof-of-concept

String formation and breaking

2+1D Problems Phase Transitions

Transverse Gauge Field Dynamics

3+1D Problems Full QCD
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ULTRA LIGHT DARK MATTER SENSING

Recent Literature

Collaborations: Dr. Lam Hui, Dr. Hooman Davoudiasl

Ultralight Dark Matter (ULDM): 10−12 to 10−22 eV

A distributed set of entangled atomic sensors can improve sensitivity and bandwidth
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OUR LAB SPACE AND RESULTS SO FAR

A141, Bldg. 535

Preliminary Results (Earlier LDRD grant)

Extensive Facilities: IO, CFN, Physics, and CAD

WHY BNL?

Extensive expertise in nuclear and high-energy physics

Aligns well with ‘Understanding the Basic Building Blocks of the Universe’



FUNDING TABLE
Item Cost (Including Burden 

and Overhead)

FY27 Labor (PI+Postdoc) $250K $600K

UHV System and Accessories $50K

Cooling Lasers (399 nm and 556 

nm)

$250K

Misc Materials and Supplies $50K

FY28 Labor (PI+Postdoc) $250K $450K

Low Noise Camera $80K

Wavemeter $70K

Misc Optics and Electronics $50K

FY29 Labor (PI+Postdoc) $250K $450K

Trapping and Cavity Lasers $100K

Misc Optics and Electronics $100K

Other Ideas Spin polarization measurements of relativistic electron bunch
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