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LLNL Center for High Energy Density Science formed and
Gilbert (Rip) Collins named as Center Director

We are pleased to announce the formation of the LLNL Center for High Energy Density Science (HEDS). The
Center will serve as a focal point for growing and promoting the field of high energy density science. The Center
will work with Laboratory leadership, scientists, and academic partners to help pioneer fundamental HEDS
research, ensure strong HEDS stewardship. aftract and mentor a new generation of scientists leading cutting edge
research, and help enable a fundamental HEDS framework for several of LLNL's core missions and research
areas such as astrophysics and planetary science.

High energy density science explores the nature of matter and radiation under extreme conditions of temperature
and density. It encompasses current and growing areas of scienfific interest including stellar evolution,
exoplanets, warm dense matter, ultra-dense solids, and fiision ignition and burn. This science is of fundamental
importance to the Laboratory’s nuclear security mission; as such the Lab maintains the world's foremost
capabilities to study HEDS both experimentally and computationally.

HEDS is an intrinsically multidisciplinary field that tightly couples fundamental discovery with a spectrum of
applications. It has been a challenge to establish HEDS as a discipline in the academic community. and to find
stable sponsorship within the relevant research agencies. This new Center will work to create national and
international collaborations across academia, national labs, and industry. Via these collaborations, the Center will
work to establish a fundamental HEDS research strategy and rigorous framework for the field, consistent with
sponsors and stakeholders.

In the near term, the Center will develop strategic links, research directions, and goals with the University of
Califormia (San Diego, Davis, Berkeley. etc ) and other Universities. Already within the last few months, the
Laboratory has established Memorandums of Understanding covering HEDS with UC San Diego and UC Davis.
Other MOUs are currently being developed. The Center will coordinate work under these MOUs and help the UC
Office of the President firmly establish HEDS as a vibrant field of study within the UC-wide campus system. The
Center will help develop the Lab’s long-term strategy for fundamental HEDS research, expand graduate student
HEDS research at LLNL, grow postdocteral research appointments including HED Postdoc Fellows, and support
of expanding academic partners and other Universities. and users of HED facilities on and off site. The Center
will work in concert with the ICF and HEDS Program within Weapons and Complex Integration (WCT) and the
HEDS organizations within National Ignition Facility & Photon Science (NIF&PS) and Physical and Life
Sciences (PLS).

We are also pleased to announce that Gilbert (Rip) Collins will serve as the inaugural Center director. Rip joined
the Laboratory in 1989 and is a Fellow of the American Physical Sociefy. a recipient of numerous awards for his
contributions to HEDS, including recently being designated as LLNL Distinguished Member of Technical Staff,
and has authored/co authored over 200 publications. The Center will be organizationally located within PLS
directorate with the Center director reporting directly fo the PLS Associate Director. The Center will absorb the
Lab’s Institute for Laser Science Applications (ILSA) within PLS.

Charles P. Verdon Peter JK Wisoff Glenn A Fox

Principal Associate Director Principal Associate Director Associate Director

Weapons and Complex Integration National Ignition Facility & Physical & Life Sciences
Photon Science

https:// hedscenter.linl.goy

\WRENCE LIVERMORE NATIONAL LABORATORY
"\ ]

L 7 \ K
HIGH ENERGY DENS|TY
SCIENCE CENTER

Lawrence Livermore
National Laboratory



The HEDS Center Is building a worldwide communlty in HE

Education Bridge to the Programs
Educ;atlng the next Focus on HED areas of interest to the
generation of researchers programst driving a workforce pipeline

Bridge to the HED Community Enabling Research

S W 5| Seminars, Workshops and Outreach In Relevant Areas
"k § Strengthening communication ties Providing the links to
within the HED community HED research collaborations

https:// hedscenter.linl.goy Nationai Laboratory
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Educatlng the next generatlon of HED SC|ent|sts IS

ASince 2017, the Center has worked with universities
to offer courses in HEDS

o Short (68 lectures) and long courses (~10 weeks)

o Introduction to HEDS;r&y matter interactions, plasmas
diagnostics,xay spectroscopy

o Strong collaboration with UCSD (Beg) and UR (Collins’
o0 We invested in lightboard technology

AWe continue to explore new avenues in education -
o Warm dense matter course =TT

o0 Product of minsabbatical e
to Laser-Plasma

o0 UCSD and University of South Floridamansors Interactions
o0 Book with Springer



2025: Warm dense
matter p

Lecture 1 : Frank Graziani Lg
Introduction and overview N\
September 25

Lecture 2 : Lorin Benedict Lg
A

States of Matter
September 30

Lecture 3 : Aurora Pribram-Jones @MEI&CED

Background Physics: Statistical
Physics
October 2

Lecture 4 : Burkhard Militzer uc Berkeley
Background Physics: Quantum Mechanics
October 7

Lecture 5 and 6 : Rip Collins @ ROCHESTER
Equilibrium Properties: EOS
Equilibrium Properties: Phase Transitions

Lecture 7 and 8 : Jon Eggert ng
Generate WDM Experimentally | N

Generate WDM Experimentally ||
October 15  October 16

Lecture 9 and 10 : Tobias Dornheim
Kinetics and Transport | o wmm

i nep A=
Optical Properties Il
October 21 October 23

Lecture 11 : Sebastien Hamel Lg
Simulations of WDM | [N

October 28

UNIVERSITY

Lecture 12 : Ivan Oleynik if' SOUTH FLORIDA
Simulations of WDM 1l

October 28

October 9

Lecture 13 : Federica Coppari
Experimental Studies of WDM:
Overview

November 4

Lecture 14 : Marcus Knudson
Dynamic Compression
November 6

Lecture 15 : Zsolt Jenei @
Static Compression S
November 13

Lecture 16 : Jon Eggert

New experimental capabilities
November 18

L

L

MICHIGAN STATE
Lecture 17 : Michael Murillo UNTVERS I TY

Properties of strongly coupled plasmas
November 20

Lecture 18 : Tilo Doeppner Lg
Properties of strongly coupled A
plasmas

November 25

Lecture 19 : Dan Shim RSU Srorasre
Applications: Astrophysics
November 25

Lecture 20 : Omar Hurricane
Applications: WDM and ICF I\

December 4

“

d

Explore the'world of warm dense matter

The High Energy Density Science (HEDS) Center at Lawrence Livermore National
Laboratory, the University of South Florida, and the University of California, San

Diego, are offering a one-of-a-kind course titled

Warm Dense Matter: Concepts and Fundamentals

Warm dense matter (WDM) science lies at the intersection of condensed matter physics, dense
liquids, and plasma physics. It is characterized by pressures above 1 megabar and temperatures
of several thousand Kelvin—conditions under which standard theories often break down. This
challenging regime of HEDS arises in planetary interiors, white dwarf atmospheres, meteorite

impacts, and inertial confinement fusion experiments.

Course objectives:

World-class leaders in the field will deliver a total of
20 lectures covering basic physics, hydrodynamics
and shock physics, equilibrium and transport
properties, simulation and experimental capabilities,
diagnostics, and applications of WDM. In the course,
you will learn:

Cutting-edge experimental science: The
experimental breakthroughs made possible by
high-power lasers, x-ray free electron lasers, and
pulsed power facilities.

Advanced theory: Overview of state-of-the-art
computational tools including density functional
theory, path integral Monte Carlo, and molecular
dynamics.

Real-world applications: WDM for astrophysics,
planetary science, fusion energy, and more.

More information, including the course syllabus,
can be found at:
https://heds-center.llnl.gov/education

For general questions, contact Federica Coppari
(copparil@lnl.gov).

P UNIVERSITY o 4
| ™ | HEDSK £ Shitiirorioa UCSanDiego

Prepared by LLNL under Contract DE-AC52-07NA27344.

Course Details:

Duration: 10 weeks (9/25/25 to
12/4/25).

Pre-course bootcamp: Mandatory
5-week session (8/25/25-9/23/25)
for credit-seeking students on
semester-system; optional and
encouraged for other attendees.

Audience: Advanced
undergraduates and beginning
graduate students (may receive
credits), and professionals and the
general public (not for credit).

Format: Live online lectures with
homework and exams for credit-
seeking students.

Pre-requisites: Calculus-based
physics is recommended.

Federica Coppar
Frank Graziani
lvan Oleynik
Sebastien Hame




The HEDS Summer Internship Continties to Gr

’
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é Over 400_ applications received Iy N = ' L | The FY26 Summer Student Jol
/7 Returning students Bl O AN I [ § Posting Coming in the Fall

A 10 FTEs supported by the
center

A 18 ACP students

A 2 Osaka students

. O ) N Be on the lookout for mentor
A 35 hosted by the center | A calls
: | We are coordinating with
Thank you Livermore ,
Lab Foundation! <t R Y BE JHEDS, NIF&PS, an.d DSTlto
; PN . &5 eliminate redundancies and

LLF has provided additional support - streamline the process
Summer activities:

to our students A Lunches Questions, comments, ideas:

A Students submitted applications :
) contact Paul Grabowsk
for funding for support A Tours . WSH

A Funds were used for rent, ﬁ Studzg:isi?irensmar SEres grabowski5@lInl.gov
computers, desks, fod‘lt,:, ¥
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mailto:grabowski5@llnl.gov

HED Center student Devan Massin IS

¥ /;/ .

~~our/expanded collaboratlon with UC Irvine"

ADevin started as a HEDS Center summer intern while an undergraduate at
Columbia

ADevan Massin has continued working on experiments to support the Electr<5l%§st
Ignition (EFI) effort at LLNL =

A Devan Massin traveled to France as part of the experimental team performing
EFIl experiments @
AWe are excited that Devan started the Ph.D. program at UC Irvine this fall | ##-

AUC Irvine sent Danny Attiyah to participate in the LLNL EFI experiments in France.

We expect to grow the collaboration with UC Irvine in the coming year by W
expanding our efforts in growing the participation of Native Americans in HED!
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o Undergraduate summer school in HEDS

o Grad School Fair
o Planetary science workshop (FY26)



A Promoted graduate programs that
feed into HEDS and Materials and
Manufacturing

A Held at UCLCC

A Representation from 9 UC campuses

A Over 200 prospective graduate
student attendees from LLNL and
LBNL student internship programs

Garren Weiss

\ \§ Elizabeth Wheelel&

Caroline Liu
Program
Paul Grabowski A One—on-ong meetings with professors, current grad students and campus
representatives.

A Dispelling the Mysteries of Graduate School Panel
A UC Admissions/Scholarships/Lab Employee Tuition Assistance Program
A Panel on research and career opportunities at LLNL and LBNL.

Co-Sponsors: x x XKkt WEUNRUWDWI RUNW?RI UHEqYI ¢
(UC Office of the President) and the LLNL HEDS Center.

Shaine Athey \

Patrick Poole



Join us for
an exciting
summer
school in

HIGH

Inaugural UGvide Sday summer school in

HEDS for undergrad students

ENERGY ©
AExpose undergrads to HED science (research, career QRS 1A o

LLNL experimental facilities, haraisactivities) SCIENCE
Unlock the Mysteries
APilot program: open to students from UC campuses of Extreme Physics

AProgram included: CHETE | ==

o Lectures from LLNL staff and faculty from UC institutions

o Panel discussions with early career LLNL staff, UC faculty, pos
and grad students :

o Tours of the NIF, JLF and AML

A Students were engaged and enjoyed the lectures and t 3
Interactions with faculty and scientists

0 Interest in internship opportunities at LLNL Oraanizing team

C LEADS: Federica Coppari (LLNL), Franklin Dollar (UC
David Strubbe (UCM), Farhat Bed (UCSD)

C LLNL: Frank Graziani, Paul Grabowski

C UCLCC: Camille Bibeau, Garren Weiss

N—r
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excellent speakers to LLNL

: ~ A - = - - A - A Ay A Topics in FY23 and 24 v

K2SS1teé KEoONAR ASYAYIlI NJ &SNASa K SERBN G EGr t R |
community o
A\nnual nomination process

20 —
Adybrid mode enablesff-site participants to engage remotely )
Adybrid mode is a technical challenge and requires the suppog -
of talented technical staff 10
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\ . Thank you to those who nominated peers to give
. Oleynik seminar 7/30/24 /Y Yo HEDS seminars

— 11l 8§ _ -
Videos available on YouTube Thank you to the speakers for excellent talks

https://www.youtube.com/watch?v=eLvN6215M9U&Iist=PLy9rIbGDXrG3nogQ4wkG6DoMACY oKiulr&index=19



https://www.youtube.com/watch?v=eLvN6215M9U&list=PLy9rIbGDXrG3noqQ4wkG6DoMACYoKiulr&index=19

The Center is the focal point for facilitating and fostering research

\opportunities in HEDS for Minority Serving Institations

[ZXN = | @)MOREHOUSE  1iERCED IRy

COLLEGE

A MSIPPNNSA Consortium for High Energy Density Science
A Dense plasma effects on ionization, workforce development

A Supported 9 students interns at LLNL in FY25/ 3 PhD students i
residence

A New pilot program: Morehouse College campus outreadbn
Eggert gave a seminar and spoke with faculty and students

interactions with students

0 Pls presented educational and research efforts
0 Students presented their summer research projects

0 LLNL scientists presented on HEDS, career path and
mentorship

o NIF and JLF tours

Dorian More Dynamic compression research



Academic Engagement Office

Mini-Grant: University Outreach -

AExpand opportunities for academic
collaborations 1.

AFederica Coppari visited Prof. K.T. Ramesh at © waone o, 6335 @ 12:30pm ET

Johns Hopkins University % FEDERICA rEEELPPF\RI
A Seminar to students about HEDS research at LLNL and é" Lawrence Livermore National Laboratory

Research in High Energy Density Science: from in-situ X-ray diffraction of

internship and postdoc opportunities planetary materials to hyper-velocity flyer-plate impacts.

A Discussion with faculty about collaborations and
t gqel DUt Kk ULIGRGIUGOGRUWD

AVeronika Kruse traveled to UC Merced to discuss
with students and faculty about research and
career paths

4’: -
& .
<
o




IFE workforce efforts target
all education levels

Undergraduate / :

A Teacher Research Academy A Grad School fair held at UCLCC in A Public Ieptures for general
on Energy partnership with PLS and ENG interest in IFE
A Local high school teachers A 250 students met with professors and A Telling the story of
learned how to incorporate graduate school representatives from successes on NIF and the
cutting edge LLNL research 9 UC schools path forward to a power
plant

into their courses




|IFE Summer Research Experience Ietsstudentc

perform cuttingedge science at LLNL

AIFE summer student cohort expanded from 4 students in FY].
to 14 students in FYABith more students in adjacent areas

0 Seminars, tours, career panels, and virtual interactions with IFE inte
across the nation

o Eight undergraduates attendedperson research symposium in

Washington DC |

o Culminating activity is presentation of research at internal symposia
and external conferences in the fall and spring

v
ALING

ACCELERATION T0 THE
INERTIAL FUSION
ENERGY REGIME

10:00AM
B481 R1000

11AM.- 12PM

S SR 3E - M
H3IWWNS SdB4IN

il
LIVERMORE COMPUTING
SUPER COMPUTER



Current academiC engagements leverage

N

= eX|st|ng relationships and aim to expand

A 2025 IFE Starfire Fusion coupdanning winter 2026 fniroduction t°
o : Fusion Er
o Energy landscape (fossil, fission, renewable, fusion) Technol

o Fusion reactions and basic ICF foundations L St
o IFE concepts such as fast ignition, shock ignition etc. : '
o S&T of materials, lasers, targets, systems engineering
o Power extraction and delivery to grid
A IFE summer school

0 Hosted at UCLA in even years (2026, 2028).

0 UCSD hosts HEDP summer school in odd years (2025, 2027)

A Strong interest in other curriculum development where it Ysramrine @ i
synergizes with the university

A Opportunities for LLNL employees to engage academia on
02LIA0A ORdzZf |LIRAYIYSYlUas W@RdAzOMI A £y

S
S
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Enabling Collaborations :
Connecting LLNL scientist:
and external researchers



In FY24, we introduced a new website design and content
provides information to internal and external communities

&' G Gy DERS Contact Us Collaboration Research Education Join Us o

SCIENCE CENTER

High Energy Density Science Center

Shaping the future of high energy density science

The High Energy Density Science (HEDS) Center at Lawrence Livermore National Laboratory (LLNL) fosters
collaborations aimed at enhancing research on matter and energy under extreme conditions.

The center facilitates opportunities for scientists and engineers to access world-class experimental resources
and engage in collaborative explorations in this rapidly evolving field. Together with our partners, we:

« Increase awareness of research opportunities in HEDS.

Federica
Coppari

« Accelerate efforts to establish new research collaborations and share knowledge.

« Provide opportunities for students and early-career scientists to gain hands-on research experience
using sophisticated tools.

« Develop novel, multi-institutional educational programs in HEDS.

Carol Le

Browse active HEDS research Explore internship and Learn about our Spring 2024 Watch some of our past
areas at LLNL postdoc fellow opportunities plasma diagnostics course seminars from HEDS experts ROSE Hansen

Shel by Conn m; Lawrence LIVermore

National Laboratory




The HEDS Center has benefited from the generosﬂy of th

DO and the minisabbatical program—

AMini-a 6001 GAOIf &aLl2yaz2zNBR oé
o Farhat Beg and Nuno Loureiro were our first two sabbatical participant:

AWe have two minsabbaticals in FY24 and FY25
o lvan Oleynik (USF) delivered lectures on WDM physics

¢ Developed a veek course on warm dense matter physics with F.
Coppari. S. Hamel, F. Graziani

o Martin Richardson (January/February 2025)
Partnership with NIF (Zhi Liao)

History of laser fusion

Fusion industry, politics, and supply chain
Ultrafast lasers

Optical fiber fabrication

S 6 6 6 6

Richardson
Lawrence Livermore
National Laboratory



The Center s the focal point for facilitating. and fosterln

ANNSA HED Center for Matter at Extreme Conditions

o Energy transport, material properties, in magnetized systems
Host students at LLNL

o HEDS curriculum development
0 Support for experiments at Jupiter Laser Facility
o Introducing students to HEDS

AHigh pressure research at Berkeley
o0 HEDS Center continues to supgaiPwork
o M. Vasquez member of Jeanloz group
o T. Kovacevic member of Militzer group




The HEDS Center works with LANL, SNL, and Israel.to advance c

‘understanding of HEDS in areas of mutual mterest

A HEDSwing school held in Israel
o LANL, LLNL, SNL, and Israeli participation

o Physics deep divesliPmaterials hydrodynamics, radiation, diagnostics)
o Group problem sets for students

Israel-US Spring School

In High Energy Density Plasmas
May 7-11, 2023, Jerusalem and Soreq Israel
Offered by Soreq Nuclear Research Center
Lawrence Livermore National Laboratory
Los Alamos National Laboratory
Sandia National Laboratory

- Offered to all siudenis, postdocs and staff
« Email Dr. Graziani at grazianil@lini.gov to register and for information
otels

A June 2024, a joint workshop was held at SNL:
o Current research status and future directions.
o Five white papers were discussed, expanded, and updated

H igh E gy D 1y (HED) hyslcs is the | o Overview
LIt is

A Joint Hydremix experiment allocated time at OMEGA
o Outgrowth of SNL workshop
o Weekly design meetings
o Alex Do took the lead and did amazing work

Radiation

A December 2025 a workshop will be held to discuss upcoming |,
experiment, supporting design work, DFT Ll

frence Livermore
Yational Laboratory



We have continued the Japard HEDS seminar seues and

expanded our activities in new directions

Japan Speaker:

AMonthly HED seminar series S

Institute of Laser Engineering, Osaka University

o https://hedscenter.linl.gov/education/seminars “Foust heatmave ignition for high guin loser fusion for IFE”

US Speaker:

AAtlanta APSDPP 2024 ry
o 39 USJapan workshop on IFE
o N. Iwata, F. Albert, and F. Beg

AFebruary 1819 Gekko system improvement meeting

o Renovate GEKKO facility into an internationally attractive facility
within 2-3 years to help Japdn.S. collaboration

o Improvement to more usdriendly GEKKO facility(ns 12 beams
facility) delivering 3

o Presentations centered on Osaka needs and presentations by NIF
on precision optics, laser delivery, optics processing

o Yuki Tamaru is doing a sabbatical stay Thank you NlF Tean

. \Phv

C Beamline modeling study of the Osaka/ILE Gekko beamline using VBL++, s



https://heds-center.llnl.gov/education/seminars
https://heds-center.llnl.gov/education/seminars
https://heds-center.llnl.gov/education/seminars
https://heds-center.llnl.gov/education/seminars

Bridge to the
programs

[I Lawrence Livermore

National Laboratory



.The HEDS Postdoctoral Fellowshlp

Funding gratefully acknowledged from WPD and ICF

Purpose: heds -center.linl.gov /fellowship
A To attract and hire
highly talented HED Past Fellows: Current Fellows:
scientists to LLNL Andrew Longman Liz Grace- SingleShot Spatiotemporal Electron Density
A To foster awareness at & Staff member in NIF B Characterization

LLNL of talented
prospective postdocs

A To support the career
of the fellows

Karry Wong mmgm Graeme Sutcliffe- Diagnosing and studying magnetic f
Meta generation mechanisms in lasenven plasmas relevant
inertial confinement and astrophysical plasmas

= Patty Cho- Probing Solar Convection Zone and Black |
Sk Accretion Physics with NIF

Starting in October

25

FY25 Fellowship Committee:

Chair: Paul Grabowski

John Moody Madison Martin

Peter Cellier Ronnie Shepherd
Shon Prisbrey  FedericaCoppari
Veronika Kruse Kevin Driver O e i we ae

Year

20

y 2 John Copley- Computational Alchemy: A Powerful
. /.~ Approach for Multicomponent Phase Equilibria

15

Number of Candidates



The HEDS Center helps support the Bl61 technology facilitynulti use

famhtymanaged by PLS, to deS|gn build, deliver targets-and diagnostic

HED Fellow Patty Cho,

student Sameen Yunus,

Technician Eric Folsom
Apollon chamber optic

Installed 3 new 3D printers for better quality hardware.
Supported target fabrication and diagnostic development for multiple JLF experiments
Developed and fielded new widarea xray detectors at LCLS/MEC

Technician Renee Posadas
using thermal fixture to
bendLiFcrystals for a new
physics spectrometer

Danny Attiyah
performing diagnostic
alignments at Apollon

Tape drive to enable higiepetition
rate target delivery, with fast
alignment system being developed
by Xavier Foster

Lawrence Livermore

National Laboratory



SD has’ iIntroduced the Academic Collaboration Team (ACT) and th

FosterBraWn Fellows as a way of fostering Liadhdemic-interactions

AStrategic Deterrence Is developing university relations |
support of its programs ACT AWARDS

o Innovation, basic science, an informed independent perspective R T RePr R Pt
S

0 Product is data, technology, methods

Academic Collaboration Team (ACT)

o Hiring pipeline and workforce education | i errS‘W PO

AACT roles and responsibilities
0 Alison Saunders of SD is coordinating ACT i d): A
ot N2LR&lIfa O2yaraid 2F tLQ& )\ Cutlre g Sy I
o F. Albert has been a recipient of an ACT award ' -

FRS e

Michigan State University (MSU) '
High dimensional kinetic simulations enabled by

Achter and Brown Fellows tensortrain based discretizations

Pierson Guthrey, LLNL principal investigator
o Coordinated with Lawrence and HEDS Fellow selection prt rrank Graziani, LLNL-icwestigator

Michael Murillo, MSU principal investigator

ug Lawrence Livermore
National Laboratory




In FY?,_S a committee made up of SD, PLS, and NIF&PS

compfeted a new fyear Strategic Plan for the HEDS Cent

o HEDS distance

Sabbatical _ dt
Hui Chen 4

Z i A .. Raspberry Simpson Art Pak

IGH ENERGY DENSI TG {UdzZRSY U a N Clement Goyon Madison Martin
solENe=0E\ =i  transitioning to Ray Smith Veronika Kruse

postdocposition Patrick Poole Federica Coppari

Paul Grabowski Farhat Beg

Matthias Hohenberger Kevin Driver

SaraCheng Camille Bibeau




The committee has completed a 15page draft for the NE\AL

HERS. Strategic Plan following about-3nonths activity ——

A Previous strategic plan was intended for activities from 20022

A New planning activities focused on

o ldentifying changes in the lab's missions
o ldentifying the needs for the program

o Evaluating the new landscaping of HED research, communities, workforces and education/training to better |
lab's needs

A The committee applauded the achievements

A HEDS fellowstudents, summer interns, very successful education programs such as multiple shortlangtiull
HED courses; well attended HEDS and other seminars

A The committee recommended items that can help meet new needs

o Create a new named gradudwvel fellowship; establish ay2ar fulltime postbaccalaureate program

o Develop new courses on science and technology for emergent topics, such as IFE and material physics at e»
conditions

o0 Strengthen connections to Programmatic effort with focused Shreeftand seminars; strengthen and expend the
partnership with other organizations inside and outside the lab (ex. SSAP, NIF/JLF) to guide collaborative eff

1 Lawrence Livermore
eﬁe Ct|Ve |y National Laboratory



he HEDS Center could
not be a success without
the hard work of all the
people who have
dedicated their time and
energy to the Center

LFROY
| /I

W Wi

HEDS roughcut.mp4

Lawrence Livermore
National Laboratory
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