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Details

• One of 17 U.S. Department of Energy national laboratories 
• The Northeast's only multi-program DOE Office of Science lab
• Managed by Brookhaven Science Associates 
• Fundamental research to commercialization: energy S&T, nuclear and high 

energy physics, bio and environmental sciences, big data and national security

Numbers
• Employees: >2,500
• Jobs in NY State: approx. 5000
• Visitors and Users: 4,000 per year (600+ from Stony Brook)
• Grad/Undergrad students on payroll: 400
• Total funding for FY 2020: ~$740 million 

Key partnerships

• DOE
• Stony Brook University, Battelle
• New York State
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PhysicsPhysics

Our Science Initiatives
• Nuclear Science: RHIC; EIC
• Energy: Materials/

Chemistry/Biological Sciences
• Data Science/Quantum 

Information Science
• High Energy Physics: Beyond 

Standard Model
• Accelerator Sci & Tech: 

Innovation/Applications
• Quantitative Plant Science
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Some billion-dollar impacts 
at Brookhaven Lab
• Tc-99m for imaging and fighting cancer
• Cleaner-combusting oil burners: $25B 

savings, CO2 reduction
• PET scan radiotracers used to study the 

nervous system and image cancer
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Inside RHICInside RHIC
Unlocking the mysteries of matter and mass, 
and why the universe works the way it does
• 1,000+ scientists, engineers, and students from around the world
• Used to explore the "strong force" and 0.00001 seconds 

after the birth of the universe
• Discovered quark-gluon plasma, a "perfect" liquid 

at 7 trillion degrees Fahrenheit

Strategy for the future
• Measure the extraordinary properties of the perfect liquid
• Applications of nuclear science
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Strategy for the future
• Measure the extraordinary properties of the perfect liquid
• Applications of nuclear science
• Transition from RHIC to EIC to learn what's 

at  the heart of all visible matter



The Next Big Thing
An Electron-Ion Collider 
To Probe the Heart 
Of the Atom
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Electron-Ion Collider Concept



• Rapid Cycling Synchrotron (RCS) for electrons and Electron 
Storage Ring (SR) fit into the existing RHIC tunnel

• Two existing detector halls available for interaction regions 
and detectors

EIC Machine in the RHIC Tunnel

RCSSR
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RHIC's Accelerator ComplexRHIC's Accelerator Complex
Space travel
• At the NASA Space Radiation Laboratory, particle beams from the 

RHIC accelerator complex simulate cosmic radiation to study 
health risks associated with longer missions in space and to Mars!

Radioisotopes—medical treatments—
that save lives
• Brookhaven Linear Isotope Producer for medical isotopes not 

commercially available
• We produce half the United States' strontium-82 for 

generators to assess heart health
• Collaborating on research for cancer therapy: Can produce 

Actinium-225, an "alpha-emitter" for noninvasive treatment, 
kills cancer cells with minimal damage to surrounding tissue

Particle detectors for health, national security
• Brookhaven experts have built detectors for countless 

experiments, PET detectors to diagnose disease, and 
radiation detectors that contribute to our nation's security
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Actinium 225 (alpha emitter) 
treatment of metastatic cancer



At NSLS-IIAt NSLS-II

The brightest light source of 
its kind, for unprecedented 
capabilities, advances

Research for energy challenges

Studying proteins, viruses to fight 
disease, including COVID-19

Now with a state-of-the-art CRYO-EM
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At the CFNAt the CFN
Research at the ultra-small nanoscale for big 
advances in energy, national security, more
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Quantum Computing, 
‘BIG Data’ for Science
And Beyond

Quantum Computing, 
‘BIG Data’ for Science
And Beyond

A powerhouse for storage and 
processing 

Quantum: Materials and data science

AI/ML for drug discovery – COVID-19

A competitive advantage today—
and tomorrow



Aligning Assets 
to Fight COVID-19
Aligning Assets 
to Fight COVID-19

Characterizing atomic-level structure 
of viral components at NSLS-II

Studying the virus's proteins with 
cryo-electron microscopy at 
Laboratory for BioMolecular Structure

Computational approaches:
• Narrowing the search for drugs
• Tracking research efforts
• Modeling disease spread



Renewable Energy and
Energy Storage
Renewable Energy and
Energy Storage

Long Island Solar Farm and 
Northeast Solar Energy Research 
Center on site

National Offshore Wind Research 
and Technology Center 

Grid analysis and innovation

Exploring materials for energy 
storage to understand, predict, and 
control mechanisms



Co‐design Center for Quantum Advantage 
(C2QA)
BROOKHAVEN NATIONAL LABORATORY     https://www.bnl.gov/quantumcenter/

• Basic Research to build the bridge to the post‐NISQ era.
• Full‐stack superconducting modules and clusters linked 

by microwave‐to‐optical quantum communication.



See proposal pages 2‐3

Approach: Quantum co‐design to address immature technology challenges across the system 
stack.  We adopt a full‐stack approach encompassing the logical, physical device layer, and 
materials.  
Team and Execution: Interdisciplinary team integrating leading expertise in applications, 
algorithms, software, architecture, devices, and fundamental materials science from across 
academia, industry and national labs. Project management to focus on teamwork/integration. 

18

Team Structure:  Three Thrusts + Cross‐cutting Co‐Design
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30,000+ Long Island students in grades 1–12 
350+ college students and professors
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Looking to the FutureLooking to the Future
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