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Center for Functional
Nanomaterials

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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Discovery and Innovation,
Servmg the Nation,
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Inside RHIC

N
Unlocking the mySteriesef'matter and-hass,
and why the universe works:the Way it does

1,000+ smentlsts engineers, and studgrts from arodnd the ;X/vorld |

Used to explore the ' strong force" and O. 00001 seconds
after the birth of the universe -

Discovered quark-gluon plasma;,a "p'_e,'r_fect" quuid gl

at 7 trillion degrees Fahrenheit 4 V7

Strategy for the future e

easure the extraordinary properties of the perfect liquidt
Applications of nuclear science
Transition froﬂ]C to EIC to learn what's
at the heart of all visible matter

Temperature (MeV)

Exploring
the QCD
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-~ RHIC Beam Energy Scan Color Super-
Hadronic Matter Conductor

Baryon Chemical Potential Mg (MeV)

Phase Diagram
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The Next Big Thing

An Electron-lon Collider
To Probe the Heart

Of the Atom

Unanswered 100-year-old Questions
 What is the origin of mass?

 What holds visible matter together
and how?




Electron-lon Collider Concept
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EIC Machine in the RHIC Tunnel

« 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

SR RCS
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An Electron-lon Collider
Benefits Beyond Physics

R&D is pushing the evolution of advanced,
more energy-efficient accelerators,
computation and data science, and more.

, .'ﬂ Attack cancer cells
,M'. -

} Produce radioisotopes for
diagnosis and treatment

& Advance energy _ _ :
solutions m National Security: Cargo screening,

detecting nuclear materials




Space.travel

 Atthe NASA Space Radiation Laboratory,‘particle beams fr@m the
RHIC accelerator complex simulate cosmic-radiation to study
health risks associated with longer missions in-space-and 10 Mars!

Radioisotopes—medical treatments—
that save lives

« Brookhaven Linear Isotope Producer for medical |sotopes not

commercially available

» We produce half the United States strontlum 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

1272014 772015 92015
PSA = 2923 ng/mL PSA = 0.26 ng/mL PSA < 0.1 ng/mL

Actinium 225 (alpha emitter)
treatment of metastatic cancer
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At the CFN
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Research at the ultra®small nand€Cale for big-
advances in energy, natitdnal'security,,morée"*
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Nano-Cones Create Robust B
Superhydrophobic Surfaces

Also available on YouTube (




Quantum Computing,
'‘BIG Data’ for Science
And Beyond

A powerhouse for storage and
processing

Quantum: Materials and data science

Al/ML for drug discovery — COVID-19

A competitive advantage today—
and tomorrow
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to Fight COV} r119
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Characterizing atomic-level structure
of viral components at NSLS-I|

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

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

|
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Renewable Energy and

Energy Storage
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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




i/, : -
%9 1(ITRE -
[ ﬂ[’- ’l l I| ! || i

| Basic Research to bUI|d the bridge to the post-NISQ era.
e Full-stack superconducting modules and clusters linked
| by microwave-to-optical quantum communication.

el C2QA

| Co-design Center for
|l ‘ Quantum Advantage

Co-design Center for Quantum Advantage
(C2QA)

BROOKHAVEN NATIONAL LABORATORY https://www.bnl.gov/quantumcenter/
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Co-design Center for

Team Structure: Three Thrusts + Cross-cutting Co-Design

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.
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See proposal pages 2-3
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30,000+ Long Island students in grades 1-12
35& college students and professors




Looking to-the Future

Brookhaven National Laboratory

TEN-YEAR CAMPUS VISION

Delivering the next decade of science while transforming
the Laberatory Campus with a diverse investment portfclic

Focus key future Federal investrment in additional core
building renovation to enable the scientific agen da

Malee research safeand cost effective by downsizing
the carmpus and dermolishing old buildings

Ensurs seientific rmachin e reliability through

rargerad utility infrastructure investrnents o

Renew support infrastructure and
enahle the growing population
of eritical scientific usere
through an innovative
public-private concept

of Dizcovery Parlc
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Thank you

YEARS OF
4 U piscovery
A CENTURY OF SERVICE

INAL LABORATORY






