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To understand the Universe, you must
understand the language in which it is
written. That language is mathematics.

Galileo Galilei




Fundamental Connections

Materials

Research Physics




Fundamental Connections

Credit: Spacetime lattice analogy by Syvid, Creative Commons



Fundamental Connections
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Fundamental Connections

big bang fusion

merging neutron stars
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Rainer Weiss,

Kip Thorne and

Barry Barish
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MPS Scientific Leadership
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2014
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Our Cyclical Approach

Science
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Mechanisms for Implementation

Workforce & Training,
$37 M

Centers & Institutes
$128 M

Awards
(Discovery)
5853 M

Research
Infrastructure

$454 M
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Source: FY 2018 Current Plan



| b/

N
v -
deM
= >
aoﬁ
223

-

)




Research
Infrastructure

$454 M
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CENTER FOR ENABLING

NEW TECHNOLOGIES BI‘aI] dPlb
THROUGH CATALYSIS Biolnspired Soft Materials

A NSF CENTER FOR
CHEMICAL INNOVATION

American Institute
of Mathematics

JOINT QUANTUM INSTITUTE
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Workforce & Training,
$37 M

Centers & Institutes
$128 M

Awards
(Discovery)
$853 M

Research
Infrastructure

$454 M

153
Source: FY 2018 Current Plan



Workforce & Training

8,954 Senior Researchers
3,562 Other Professionals
2,276 Postdoctoral Associates
9,224 Graduate Students

5,668 Undergraduate Students

29,684 Total Scientists
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Source: FY 2018 Current Plan



Public

National Institute of
Standards and Technology
U.S. Department of Commerce

Partnerships

International
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MPS & Quantum Leap
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MPS & Quantum Leap
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Next Generation Science

Post-Quantum Cryptography
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Next Generation Science

Chemical and Material Discovery with Data Mining and Artificial Intelligence

25



Next Generation Science

itanium Oxide

Exoplanet Transit Event =3 Towards
Earth

Exoplanet Atmospheres
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Next Generation Science

Synthetic Materials Biology
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Next Generat

Quark-Gluon Plasma

Sarah Szabo, https://www.sarahszaboart.com




=, ‘j’.‘

NSF-Supported Research Infrastructure

(NG i ]
;

High Luminosity Large
Hadron Collider (HL-LHC)
Upgrades
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NSF-Supported Research Infrastructure

Pending Community Prioritization:

U.S. Extremely Large Telescope
Cosmic Microwave Background - Stage 4
Next Generation Very Large Array (VLA)

60 Tesla superconducting magnet
IceCube upgrade
SuperLIGO
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