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(C) Report 

Not later than 1 year after August 9, 2022, 
the Secretary shall submit to the Com-
mittee on Science, Space, and Technology of 
the House of Representatives and the Com-
mittee on Energy and Natural Resources of 
the Senate a report on—

(i) the activities conducted under sub-
paragraph (A); and 

(ii) the coordination and management of 
the program under subparagraph (A) to en-
sure an integrated research program 
across the Department. 

(i) Energy Sciences Network 

(1) In general 

The Secretary shall provide for upgrades to 
the Energy Sciences Network user facility in 
order to meet the research needs of the De-
partment for highly reliable data transport ca-
pabilities optimized for the requirements of 
large-scale science. 

(2) Capabilities 

In carrying out paragraph (1), the Secretary 
shall ensure the following capabilities: 

(A) To provide high bandwidth scientific 
networking across the continental United 
States and the Atlantic Ocean. 

(B) To ensure network reliability. 
(C) To protect the network infrastructure 

from cyberattacks. 
(D) To manage transport of exponentially 

increasing levels of data from the Depart-
ment’s National Laboratories and sites, user 
facilities, experiments, and sensors. 

(E) To contribute to the integration of het-
erogeneous computing frameworks and sys-
tems. 

(j) Computational Science Graduate Fellowship 

(1) In general 

The Secretary shall support the Computa-
tional Science Graduate Fellowship program 
in order to facilitate collaboration between 
graduate students and researchers at the Na-
tional Laboratories, and contribute to the de-
velopment of a diverse and inclusive computa-
tional workforce to help advance research in 
all areas of computational science relevant to 
the mission of the Department, including 
quantum computing. 

(2) Funding 

Of the funds authorized to be appropriated 
for the Advanced Scientific Computing Re-
search Program, there are authorized to be ap-
propriated to the Secretary for carrying out 
activities under this subsection—

(A) $15,750,000 for fiscal year 2023; 
(B) $16,537,500 for fiscal year 2024; 
(C) $17,364,375 for fiscal year 2025; 
(D) $18,232,594 for fiscal year 2026; and 
(E) $19,144,223 for fiscal year 2027. 

(k) Authorization of appropriations 

Out of funds authorized to be appropriated for 
the Office of Science in a fiscal year, there are 
authorized to be appropriated to the Secretary 
to carry out the activities described in this sec-
tion—

(1) $1,126,950,000 for fiscal year 2023; 

(2) $1,194,109,500 for fiscal year 2024; 
(3) $1,265,275,695 for fiscal year 2025; 
(4) $1,340,687,843 for fiscal year 2026; and 
(5) $1,420,599,500 for fiscal year 2027. 

(Pub. L. 115–246, title III, § 304, Sept. 28, 2018, 132 
Stat. 3145; Pub. L. 117–167, div. B, title I, 
§ 10104(a), Aug. 9, 2022, 136 Stat. 1433.)

Editorial Notes 

REFERENCES IN TEXT 

Section 976 of the Energy Policy Act of 2005, referred 
to in subsec. (d)(2)(A), enacted section 16316 of this title 
and amended section 5523 of Title 15, Commerce and 
Trade. 

CODIFICATION 

Section is comprised of section 304 of Pub. L. 115–246. 
Subsec. (b) of section 304 of Pub. L. 115–246 amended 
sections 16316 of this title, sections 5541 and 5542 of 
Title 15, Commerce and Trade, and provisions set out as 
a note under section 5501 of Title 15. 

AMENDMENTS 

2022—Subsecs. (a), (b). Pub. L. 117–167, § 10104(a)(1), (2), 
added subsec. (a) and redesignated former subsec. (a) as 
(b). Former subsec. (b) redesignated (c). 

Subsec. (c). Pub. L. 117–167, § 10104(a)(1), (3), redesig-
nated subsec. (b) as (c), designated existing provisions 
par. (1) and inserted heading, and added par. (2). Former 
subsec. (c) redesignated (d). 

Subsec. (d). Pub. L. 117–167, § 10104(a)(1), (4), redesig-
nated subsec. (c) as (d) and amended it generally. Prior 
to amendment, text read as follows: ‘‘The Director 
shall carry out activities to develop, test, and sup-
port—

‘‘(1) mathematics, models, and algorithms for com-
plex systems and programming environments; and 

‘‘(2) tools, languages, and operating systems for 
high-end computing systems (as defined in section 
5541 of title 15).’’
Subsecs. (e) to (k). Pub. L. 117–167, § 10104(a)(5), added 

subsecs. (e) to (k). 

§ 18643. High-energy physics 

(a) Sense of Congress 

It is the sense of Congress that—
(1) the Director should incorporate the find-

ings and recommendations of the report of the 
Particle Physics Project Prioritization Panel 
entitled ‘‘Building for Discovery: Strategic 
Plan for U.S. Particle Physics in the Global 
Context’’ into the planning process of the De-
partment; and 

(2) the nations that lead in particle physics 
by hosting international teams dedicated to a 
common scientific goal attract the world’s 
best talent and inspire future generations of 
physicists and technologists. 

(b) Program 

As part of the activities authorized under sec-
tion 7139 of this title, the Director shall carry 
out a research program in elementary particle 
physics and advanced technology research and 
development to improve the understanding of 
the fundamental properties of the universe, in-
cluding constituents of matter and energy and 
the nature of space and time. 

(c) High energy frontier research 

As part of the program described in subsection 
(b), the Director shall carry out research using 
high energy accelerators and advanced detec-
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tors, including accelerators and detectors that 
will function as national user facilities, to cre-
ate and study interactions of elementary par-
ticles and investigate fundamental forces. 

(d) International collaboration 

The Director shall—
(1) as practicable and in coordination with 

other appropriate Federal agencies as nec-
essary, ensure the access of United States re-
searchers to the most advanced accelerator fa-
cilities and research capabilities in the world, 
including the Large Hadron Collider; 

(2) to the maximum extent practicable, con-
tinue to leverage United States participation 
in the Large Hadron Collider, and prioritize 
expanding international partnerships and in-
vestments in the Long-Baseline Neutrino Fa-
cility and Deep Underground Neutrino Experi-
ment; and 

(3) to the maximum extent practicable, 
prioritize engagement in collaborative efforts 
in support of future international facilities 
that would provide access to the most ad-
vanced accelerator facilities in the world to 
United States researchers. 

(e) Neutrino research 

The Director shall carry out research activi-
ties on rare decay processes and the nature of 
the neutrino, which may include collaborations 
with the National Science Foundation or inter-
national collaborations. 

(f) Cosmic frontier research 

The Director shall carry out research activi-
ties on the nature of the primary contents of the 
universe, including the nature of dark energy 
and dark matter. These activities shall, to the 
maximum extent practicable, be consistent with 
the research priorities identified by the High 
Energy Physics Advisory Panel or the National 
Academy of Sciences, and may include—

(1) collaborations with the National Aero-
nautics and Space Administration, the Na-
tional Science Foundation, or international 
partners on relevant projects; and 

(2) the development of space-based, land-
based, water-based, and underground facilities 
and experiments. 

(g) Facility construction and major items of 
equipment 

(1) Projects 

Consistent with the Office of Science’s 
project management practices, the Director 
shall, to the maximum extent practicable, by 
incorporating the findings and recommenda-
tions of the 2014 Particle Physics Project 
Prioritization Panel (P5) report entitled 
‘‘Building for Discovery’’, support construc-
tion or fabrication of—

(A) an international Long-Baseline Neu-
trino Facility based in the United States; 

(B) the Proton Improvement Plan II; 
(C) Second Generation Dark Matter experi-

ments; 
(D) the Legacy Survey of Space and Time 

camera; 
(E) upgrades to detectors and other compo-

nents of the Large Hadron Collider; and 
(F) the Cosmic Microwave Background 

Stage 4 project; and 

(G) other high priority projects rec-
ommended in the most recent report of the 
Particle Physics Project Prioritization 
Panel of the High Energy Physics Advisory 
Panel. 

(2) Long-Baseline Neutrino Facility 

(A) In general 

The Secretary shall support construction 
of a Long-Baseline Neutrino Facility to fa-
cilitate the international Deep Underground 
Neutrino Experiment to examine the funda-
mental properties of neutrinos, explore 
physics beyond the Standard Model, and bet-
ter clarify the existence and nature of anti-
matter. 

(B) Facility capabilities 

The Secretary shall ensure that the facil-
ity described in subparagraph (A) will pro-
vide, at a minimum, the following capabili-
ties: 

(i) A neutrino beam with wideband capa-
bility of 1.2 megawatts of beam power and 
upgradable to 2.4 megawatts of beam 
power. 

(ii) 3 caverns excavated for a 70 kiloton 
fiducial detector mass and supporting sur-
face buildings and utilities. 

(iii) Cryogenic systems to support neu-
trino detectors. 

(C) Start of operations 

The Secretary shall, subject to the avail-
ability of appropriations, ensure that the 
start of full operations of the facility de-
scribed in subparagraph (A) occurs before 
December 31, 2031. 

(D) Funding 

Out of funds authorized to be appropriated 
under subsection (k), there are authorized to 
be appropriated to the Secretary to carry 
out construction of the project described in 
subparagraph (A)—

(i) $180,000,000 for fiscal year 2023; 
(ii) $255,000,000 for fiscal year 2024; 
(iii) $305,000,000 for fiscal year 2025; 
(iv) $305,000,000 for fiscal year 2026; and 
(v) $305,000,000 for fiscal year 2027. 

(3) Proton Improvement Plan–II accelerator 
upgrade project 

(A) In general 

The Secretary shall support construction 
of the Proton Improvement Plan II, an up-
grade to the Fermilab accelerator complex 
identified in the 2014 Particle Physics 
Project Prioritization Panel (P5) report enti-
tled ‘‘Building for Discovery’’, to provide the 
world’s most intense beam of neutrinos to 
the international Long Baseline Neutrino 
Facility and to carry out a broad range of 
future high energy physics experiments. The 
Secretary shall work with international 
partners to enable further significant con-
tributions to the capabilities of that project. 

(B) Facility capabilities 

The Secretary shall ensure that the facil-
ity described in subparagraph (A) will pro-
vide, at a minimum, the following capabili-
ties: 
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1 So in original. 

(i) A state-of-the-art 800 megaelectron 
volt superconducting linear accelerator. 

(ii) Proton beam power of 1.2 megawatts 
at the start of LBNF/DUNE, upgradeable 
to 2.4 megawatts of beam power. 

(iii) A flexible design to enable high 
power beam delivery to multiple users si-
multaneously and customized beams tai-
lored to specific scientific needs. 

(iv) Sustained high reliability operation 
of the Fermilab accelerator complex. 

(C) Start of operations 

The Secretary shall, subject to the avail-
ability of appropriations, ensure that the 
start of full operations of the facility de-
scribed in subparagraph (A) occurs before 
December 31, 2028. 

(D) Funding 

Out of funds authorized to be appropriated 
under subsection (k), there are authorized to 
be appropriated to the Secretary to carry 
out construction of the facility described in 
subparagraph (A)—

(i) $130,000,000 for fiscal year 2023; 
(ii) $120,000,000 for fiscal year 2024; 
(iii) $120,000,000 for fiscal year 2025; 
(iv) $115,000,000 for fiscal year 2026; and 
(v) $110,000,000 for fiscal year 2027. 

(4) Cosmic Microwave Background Stage 4

(A) In general 

The Secretary, in partnership with the Di-
rector of the National Science Foundation, 
shall support construction of the Cosmic 
Microwave Background Stage 4 project to 
survey the cosmic microwave background to 
test theories of cosmic inflation as described 
in the 2014 Particle Physics Prioritization 
Panel (P5) report entitled ‘‘Building for Dis-
covery: Strategic Plan for U.S. Particle 
Physics in the Global Context.’’.1 

(B) Consultation 

The Secretary shall consult with the pri-
vate sector, institutions of higher education, 
National Laboratories, and relevant Federal 
agencies to ensure that the project described 
in subparagraph (A) is capable of meeting 
Federal research needs in accessing the 
ultra-high energy physics of inflation and 
important neutrino properties. 

(C) Experimental capabilities 

The Secretary shall ensure to the max-
imum extent practicable that the facility 
described in subparagraph (A) will provide, 
at a minimum, 500,000 superconducting de-
tectors deployed on an array of millimeter-
wave telescopes with the required range in 
frequency, sensitivity, and survey speed that 
will provide sufficient capability to enable 
an order of magnitude advance in observa-
tions of the Cosmic Microwave Background, 
delivering transformative discoveries in fun-
damental physics, cosmology, and astro-
physics. 

(D) Start of operations 

The Secretary shall, subject to the avail-
ability of appropriations, ensure that the 

start of full operations of the facility de-
scribed in subparagraph (A) occurs before 
December 31, 2030. 

(E) Funding 

Out of funds authorized to be appropriated 
under subsection (k), there are authorized to 
be appropriated to the Secretary to carry 
out construction of the facility described in 
subparagraph (A)—

(i) $10,000,000 for fiscal year 2023; 
(ii) $25,000,000 for fiscal year 2024; 
(iii) $60,000,000 for fiscal year 2025; 
(iv) $80,000,000 for fiscal year 2026; and 
(v) $80,000,000 for fiscal year 2027. 

(h) Accelerator and detector upgrades 

The Director shall upgrade accelerator facili-
ties and detectors, as necessary and appropriate, 
to increase beam power, sustain high reliability, 
and improve precision measurement to advance 
the highest priority particle physics research 
programs. In carrying out facility upgrades, the 
Director shall continue to work with inter-
national partners, when appropriate and in the 
United States’ interest, to leverage investments 
and expertise in critical technologies to help 
build and upgrade accelerator and detector fa-
cilities in the United States. 

(i) Accelerator and detector research and devel-
opment 

As part of the program described in subsection 
(b), the Director shall carry out research and de-
velopment in particle beam physics, accelerator 
science and technology, and particle and radi-
ation detection with relevance to the specific 
needs of the High Energy Physics program, in 
coordination with the Accelerator Research and 
Development program authorized under section 
18648 of this title. 

(j) Underground science 

The Director shall—
(1) support an underground science program 

consistent with the missions of the Depart-
ment and the scientific needs of the High En-
ergy Physics program, including those articu-
lated in the most recent report of the Particle 
Physics Project Prioritization Panel of the 
High Energy Physics Advisory Panel, that 
leverages the capabilities of relevant under-
ground science and engineering facilities; 

(2) carry out a competitive grant program to 
award scientists and engineers at institutions 
of higher education, nonprofit institutions, 
and National Laboratories to conduct research 
in underground science and engineering; and 

(3) submit to the Committee on Energy and 
Natural Resources of the Senate and the Com-
mittee on Science, Space, and Technology of 
the House of Representatives a report on the 
inventory of underground mines in the United 
States that may be suitable for future devel-
opment of underground science and engineer-
ing facilities and any anticipated challenges 
associated with repurposing, repair, facility 
siting, or construction. 

(k) Authorization of appropriations 

Out of funds authorized to be appropriated for 
the Office of Science in a fiscal year, there are 
authorized to be appropriated to the Secretary 
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to carry out the activities described in this sec-
tion—

(1) $1,159,520,000 for fiscal year 2023; 
(2) $1,289,891,200 for fiscal year 2024; 
(3) $1,428,284,672 for fiscal year 2025; 
(4) $1,499,881,752 for fiscal year 2026; and 
(5) $1,554,874,657 for fiscal year 2027. 

(Pub. L. 115–246, title III, § 305, Sept. 28, 2018, 132 
Stat. 3147; Pub. L. 117–167, div. B, title I, § 10106, 
Aug. 9, 2022, 136 Stat. 1445.)

Editorial Notes 

AMENDMENTS 

2022—Subsecs. (b), (c). Pub. L. 117–167, § 10106(a)(2), 
added subsecs. (b) and (c). Former subsecs. (b) and (c) 
redesignated (d) and (e), respectively. 

Subsec. (d). Pub. L. 117–167, § 10106(a)(1), (b), redesig-
nated subsec. (b) as (d), struck it out, and added a new 
subsec. (d). Prior to amendment, text read as follows: 
‘‘The Director, as practicable and in coordination with 
other appropriate Federal agencies as necessary, shall 
ensure the access of United States researchers to the 
most advanced accelerator facilities and research capa-
bilities in the world, including the Large Hadron 
Collider.’’ Former subsec. (d) redesignated (f). 

Subsec. (e). Pub. L. 117–167, § 10106(a)(1), redesignated 
subsec. (c) as (e). 

Subsec. (f). Pub. L. 117–167, § 10106(a)(1), (c), redesig-
nated subsec. (d) as (f), struck it out, and added a new 
subsec. (f). Prior to amendment, text read as follows: 
‘‘The Director shall carry out research activities on the 
nature of dark energy and dark matter, which may in-
clude collaborations with the National Aeronautics and 
Space Administration or the National Science Founda-
tion; or international collaborations.’’

Subsecs. (g) to (k). Pub. L. 117–167, § 10106(d), added 
subsecs. (g) to (k). 

§ 18644. Biological and environmental research 

(a) Program 

As part of the duties of the Director author-
ized under section 7139 of this title, and coordi-
nated with the activities authorized under sec-
tions 18641 and 18642 of this title, the Director 
shall carry out a program of research and devel-
opment in the areas of biological systems 
science and climate and environmental science, 
including subsurface science, relevant to the de-
velopment of new energy technologies and to 
support the energy, environmental, and national 
security missions of the Department. 

(b) Biological systems 

The Director shall carry out research and de-
velopment activities in genomic science includ-
ing fundamental research on plants and mi-
crobes to increase systems-level understanding 
of the complex biological systems, which may 
include activities—

(1) to provide a fundamental understanding 
of the biology of plants, fungi, and microbes as 
a basis for developing innovative processes for 
bioenergy and bioproducts and accelerate 
breakthroughs and new knowledge that would 
enable the cost-effective, sustainable produc-
tion of—

(A) advanced biofuels; 
(B) bioenergy; and 
(C) biobased materials;

(2) to conduct foundational functional sys-
tems biology research—

(A) to support expanded biosystems design 
research; and 

(B) to understand—
(i) fundamental genome structure; and 
(ii) phenomes, including functional 

genomics of gene products at genome 
scale;

(3) to develop biosystems designs and syn-
thetic biology approaches for new nonfood 
plant-derived and microbially derived bioprod-
ucts as a basis for new bioeconomy and bio-
technology applications in bioproducts pro-
duction, resource recovery, recycling, and 
upcycling ventures; 

(4) to better understand the behavior of 
microbiomes in the environment and the 
interdependencies between plants and mi-
crobes in a sustainable ecosystem; 

(5) to improve fundamental understanding of 
plant and microbial processes impacting the 
global carbon cycle, including processes for re-
moving carbon dioxide from the atmosphere, 
through photosynthesis and other biological 
processes, for sequestration, storage, and utili-
zation; 

(6) to understand the microbiome mecha-
nisms and microbiota used to transform, im-
mobilize, or remove contaminants from sub-
surface environments and that affect the cy-
cling and disposition of carbon, nutrients, and 
contaminants in the environment; 

(7) to develop the computational approaches 
and integrated platforms for open access col-
laborative science; 

(8) to leverage tools and approaches across 
the Office of Science to expand research to in-
clude novel processes, methods, and science to 
develop bio-based chemicals, polymers, inor-
ganic materials, including research—

(A) to advance fungal, microbial, and plant 
biosystems design research to advance the 
understanding of how CRISPR tools and 
other gene editing tools and technologies 
work in nature, in the laboratory, and in 
practice; 

(B) to deepen genome-enabled knowledge 
of the roles of microbes and microbial com-
munities, including fungi, in—

(i) supporting plant and tree growth, pro-
ductivity, performance, adaptation, and 
resilience in changing environmental con-
ditions; and 

(ii) optimizing end uses of biomass;

(C) to develop biosystems design methods 
and tools to increase the efficiency of photo-
synthesis in plants; and 

(D) to increase the scale and pace of char-
acterizing the functions and physical char-
acteristics of microbes and microbial com-
munities to improve biosystems design;

(9) to conduct research focused on devel-
oping analysis techniques and simulation ca-
pabilities, including artificial intelligence and 
machine learning, on high-performance com-
puting platforms to accelerate collaborative 
and reproducible systems biology research; 

(10) to develop and improve new technologies 
for bioimaging, measurement, and character-
ization purposes to understand the structural, 
spatial, and temporal relationships of meta-
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