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High energy density science is the study of 
matter at extreme conditions 

THE HEDS CENTER
DRIVE TO 2025



The HEDS Center is building a worldwide community in HED 
by integrating academic and national laboratory efforts 
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Bridge to the HED Community
Seminars, Workshops and Outreach
Strengthening communication ties 

within the HED community

Enabling Research
in Relevant Areas
Providing the links to

HED research collaborations 

Education
Educating the next 

generation of researchers

Bridge to the Programs
Focus on HED areas of interest to the 

programs τ driving a workforce pipeline

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

$925K - PLS
$120K - SD
$100K  - PLS (IFE)
$493K   - WPD for postdocs

Institutional Scientific
Capability Portfolio

Established in 2015 by WCI, 
NIF&PS, PLS

Rip Collins was the first director

I came on board in 2016 as 
acting director

1.19M ISCP with 100K IFE In FY25
1.30M ISCP for FY26
Postdoc support from SD
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We have a committed staff  
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EDUCATION



Educating the next generation of HED scientists is 
important for maintaining a healthy and vibrant field 

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

o Short (6-8 lectures) and long courses (~10 weeks)

o Introduction to HEDS, X-ray matter interactions, plasmas 
diagnostics, x-ray spectroscopy

o Strong collaboration with UCSD (Beg) and UR (Collins) 

o We invested in lightboard technology 

ÅWe continue to explore new avenues in education
o Warm dense matter course  

o Product of mini-sabbatical

o UCSD and University of South Florida co-sponsors

o Book with Springer

Kilkenny
Chen

Beg

Oleynik
Hamel

Coppari



2025: Warm dense 
matter physics 
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Sebastien Hamel



The HEDS Summer Internship Continues to Grow

Å Over 400 applications received
Å 7 Returning students
Å 10 FTEs supported by the 

center
Å 18 ACP students
Å 2 Osaka students
Å 35 hosted by the center

Thank you Livermore 
Lab Foundation! 

LLF has provided additional support 

to our students

Å Students submitted applications 

for funding for support

Å Funds were used for rent, 

computers, desks, food, é

Summer activities:
Å Lunches
Å Tours
Å Student seminar series
Å LLF Activities

The FY26 Summer Student Job 
Posting Coming  in the Fall 

Be on the lookout for mentor 
calls

We are coordinating with 
JHEDS, NIF&PS, and DSTI to 
eliminate redundancies and 

streamline the process

Questions, comments, ideas: 
contact Paul Grabowski

grabowski5@llnl.gov 

mailto:grabowski5@llnl.gov


HED Center student Devan Massin is part of 
our expanded collaboration with UC Irvine

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

ÅDevan Massin has continued working on experiments to support the Electron Fast 
Ignition (EFI) effort at LLNL

Å Devan Massin traveled to France as part of the experimental team performing 
EFI experiments

ÅWe are excited that Devan started the Ph.D. program at UC Irvine this fall

ÅUC 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 
expanding our efforts in growing the participation  of Native Americans in HED.



ÅUC, UCOP,  and LLNL staff meet regularly to discuss 
integrating the UC-LLNL HEDS community

ÅVenue for joint UC-LLNL activities in HEDS

o Undergraduate summer school in HEDS

o Grad School Fair

o Planetary science workshop (FY26)

ÅWith lab space, potential for teaching hands-on plasma 
diagnostics course

We have established an HEDS anchor at 
UCLCC with UC, UCOP,  and UCLCC 

Bibeau

Wan

Albert
Strubbe
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Coppari

Graziani
Grabowski



UC Grad School Fair

Camille Bibeau

Garren Weiss 

Elizabeth Wheeler 

Caroline Liu

Paul Grabowski

Shaine Athey 

Patrick Poole

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

Å Held at UCLCC
Å Representation from 9 UC campuses
Å Over 200 prospective graduate 

student attendees from LLNL and 
LBNL student internship programs 

Program
Å One-on-one meetings with professors, current grad students and campus 

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

Co-Sponsors: xx xќƚШEŰŊŔŰĲĲƖŔŰŊШ?ŔƖĲĦƣŸƖċƣĲЯШÖ9Ш ċƣŔŸŰċũШxċĤŸƖċƣŸƖŔĲƚШ
(UC Office of the President) and the LLNL HEDS Center. 

Organizing Committee



ÅExpose undergrads to HED science (research, career paths, 
LLNL experimental facilities, hands-on activities)

ÅPilot program: open to students from UC campuses

ÅProgram included:

o Lectures from LLNL staff and faculty from UC institutions

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

o Tours of the NIF, JLF and AML

ÅStudents were engaged and enjoyed the lectures and the 
interactions with faculty and scientists

o Interest in internship opportunities at LLNL Organizing team
ÇLEADS: Federica Coppari (LLNL), Franklin Dollar (UCI), 
David Strubbe (UCM), Farhat Bed (UCSD)
ÇLLNL: Frank Graziani, Paul Grabowski
ÇUCLCC: Camille Bibeau, Garren Weiss

Inaugural UC-wide 5-day summer school in 
HEDS for undergrad students 



Bridge to the 
HEDS Community



ÑőĲШљƽĲĲťũǃњШƚĲůŔŰċƖШƚĲƖŔĲƚШĦŸŰƣŔŰƨĲĬШƣŸШĤƖŔŰŊШ
excellent speakers to LLNL

Åά²ŜŜƪƭȅέ ƘȅōǊƛŘ ǎŜƳƛƴŀǊ ǎŜǊƛŜǎ ƘŜƭǇǎ ǘƻ ōǳƛƭŘ ŀ ǎǘǊƻƴƎ I95{ 
community

ÅAnnual nomination process

ÅHybrid mode enables off-site participants to engage remotely 

ÅHybrid mode is a technical challenge and requires the support 
of talented technical staff 

I. Oleynik seminar 7/30/24
Thank you to those who nominated peers to give 
HEDS seminars

Thank you to the speakers for excellent talks 

Topics in FY23 and 24

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

Videos available on YouTube

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 Institutions

ÅMSIPP-NNSA Consortium for High Energy Density Science

ÅDense plasma effects on ionization, workforce development

ÅSupported 9 students interns at LLNL in FY25/ 3 PhD students in 
residence

ÅNew pilot program: Morehouse College campus outreach ς Jon 
Eggert gave a seminar and spoke with faculty and students

ÅAnnual meeting held at UCLCC allowed for discussions and 
interactions with students

o PIs presented educational and research efforts

o Students presented their summer research projects

o LLNL scientists presented on HEDS, career path and 
mentorship

o NIF  and JLF tours

Group photo at this year annual meeting in August

Dynamic compression researchDorian More



ÅExpand opportunities for academic 
collaborations

ÅFederica Coppari visited Prof. K.T. Ramesh at 
Johns Hopkins University  
ÅSeminar to students about HEDS research at LLNL and 

internship and postdoc opportunities 
ÅDiscussion with faculty about collaborations and 
ƚƣƨĬĲŰƣƚќШƓŔƓĲũŔŰĲ

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

Academic Engagement Office 
Mini-Grant: University Outreach



ÅGrad School fair held at UCLCC in 
partnership with PLS and ENG
Å250 students met with professors and 

graduate school representatives from 
9 UC schools

ÅTeacher Research Academy 
on Energy
ÅLocal high school teachers 

learned how to incorporate 
cutting edge LLNL research 
into their courses

ÅPublic lectures for general 
interest in IFE
ÅTelling the story of 

successes on NIF and the 
path forward to a power 
plant

IFE workforce efforts target 
all education levels

K-12
Undergraduate / 

Graduate
General public



ÅIFE summer student cohort expanded from 4 students in FY24 
to 14 students in FY25-with more students in adjacent areas

o Seminars, tours, career panels, and virtual interactions with IFE interns 
across the nation

o Eight undergraduates attended in-person research symposium in 
Washington DC

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

IFE Summer Research Experience lets students 
perform cutting-edge science at LLNL

B481 R1000



Current academic engagements leverage 
existing relationships and aim to expand

Å2025 IFE Starfire Fusion course-planning winter 2026 
o Energy landscape (fossil, fission, renewable, fusion)
o Fusion reactions and basic ICF foundations
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

ÅIFE summer school
o Hosted at UCLA in even years (2026, 2028).
o UCSD hosts HEDP summer school in odd years (2025, 2027)

ÅStrong interest in other curriculum development where it 
synergizes with the university

ÅOpportunities for LLNL employees to engage academia on IFE 
ǘƻǇƛŎǎ όŘǳŀƭ ŀǇǇƻƛƴǘƳŜƴǘǎΣ ŜŘǳŎŀǘƛƻƴΣ ǊŜŎǊǳƛǘƳŜƴǘΣΧύ 



Enabling Collaborations : 
Connecting LLNL scientists 
and external researchers



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

Shelby Conn

Carol Le

Amanda Lewis

Paul Grabowski

Rose Hansen

Federica 
Coppari



Beg

The HEDS Center has benefited from the generosity of the 
DO and the mini-sabbatical program

ÁMini-ǎŀōōŀǘƛŎŀƭ ǎǇƻƴǎƻǊŜŘ ōȅ 5ƛǊŜŎǘƻǊΩǎ hŦŦƛŎŜ

o Farhat Beg and Nuno Loureiro were our first two sabbatical participants 

ÁWe have two mini-sabbaticals in FY24 and FY25

o Ivan Oleynik (USF) delivered lectures on WDM physics

φ Developed a 10-week course on warm dense matter physics with F. 
Coppari. S. Hamel, F. Graziani  

o Martin Richardson (January/February 2025) 
φ Partnership with NIF (Zhi Liao)
φ History of laser fusion
φ Fusion industry, politics, and supply chain 
φ Ultrafast lasers
φ Optical fiber fabrication

Loureiro

Schwegler

Oleynik Richardson



Robinson 

The Center is the focal point for facilitating and fostering
 research opportunities for academic and LLNL staff

ÅNNSA HED Center for Matter at Extreme Conditions
o Energy transport, material properties, in magnetized systems 

Host students at LLNL

o HEDS curriculum development

o Support for experiments at Jupiter Laser Facility

o Introducing students to HEDS

ÅHigh pressure research at Berkeley 
o HEDS Center continues to support HiP work

o M. Vasquez  member of Jeanloz group

o T. Kovacevic member of Militzer group

Chandler
Millot

Jeanloz

Vasquez 

Kovacevic 

Militzer

Beg

Gamerberg



The HEDS Center  works with LANL, SNL, and Israel to advance our 
understanding  of HEDS in areas of mutual interest 

ÁHEDS spring school held in Israel
o LANL, LLNL, SNL, and Israeli participation

o Physics deep dives (HiP materials, hydrodynamics, radiation, diagnostics)

o Group problem sets for students

ÁJune 2024, a joint workshop was held at SNL:
o Current research status and future directions.

o Five white papers were discussed, expanded, and updated

ÁJoint Hydro-mix experiment allocated time at OMEGA
o Outgrowth of SNL workshop

o Weekly design meetings

o Alex Do took the lead and did amazing work

ÁDecember 2025 a workshop will be held to discuss upcoming 
experiment, supporting design work, DFT 

Sandia National Laboratories



We have continued the Japan-US HEDS seminar series and 
expanded our activities in new directions 

Sentoku

Graziani

Kodama

ÁMonthly HED seminar series
o https://heds-center.llnl.gov/education/seminars

ÁAtlanta APS-DPP 2024
o 3rd US-Japan workshop on IFE

o N. Iwata, F. Albert, and F. Beg

ÁFebruary 18-19 Gekko system improvement meeting
o Renovate GEKKO facility into an internationally attractive facility 

within 2-3 years to help Japan-U.S. collaboration

o Improvement to more user-friendly GEKKO facility(ns 12 beams 
facility) delivering 3̟

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
ÇBeamline modeling study of the Osaka/ILE Gekko beamline using VBL++, 

Thank you NIF Team!

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



The HEDS Postdoctoral Fellowship
Funding gratefully acknowledged from WPD and ICF

Purpose:
Å To attract and hire 

highly talented HED 
scientists to LLNL

Å To foster awareness at 
LLNL of talented 
prospective postdocs

Å To support the career 
of the fellows

Current Fellows:Past Fellows:
Andrew Longman
Staff member in NIF

Karry Wong
Meta

Liz Grace - Single-Shot Spatiotemporal Electron Density 
Characterization

Graeme Sutcliffe - Diagnosing and studying magnetic field 
generation mechanisms in laser-driven plasmas relevant to 
inertial confinement and astrophysical plasmas

Patty Cho - Probing Solar Convection Zone and Black Hole 
Accretion Physics with NIF

heds -center.llnl.gov /fellowship  

FY25 Fellowship Committee:

John Moody
Peter Cellier
Shon Prisbrey
Veronika Kruse

Madison Martin
Ronnie Shepherd
Federica Coppari
Kevin Driver

Chair: Paul Grabowski Starting in October

John Copley - Computational Alchemy: A Powerful 
Approach for Multicomponent Phase Equilibria



The HEDS Center helps support the B161 technology facility - multi use 
facility, managed by PLS,  to design, build, deliver targets and diagnostics

Installed 3 new 3D printers for better quality hardware. 
Supported target fabrication and diagnostic development for multiple JLF experiments

Developed and fielded new wide-area X-ray detectors at LCLS/MEC
HED Fellow Patty Cho, 
student Sameen Yunus, 
Technician Eric Folsom 
Apollon chamber optic

Technician Renee Posadas 
using thermal fixture to 
bend LiF crystals for a new 
physics spectrometer

Danny Attiyah 
performing diagnostic 
alignments at Apollon 

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



SD has introduced the Academic Collaboration Team (ACT) and the 
Foster-Brown Fellows as a way of fostering LLNL-academic interactions 

ÅStrategic Deterrence is developing university relations in 
support of its  programs

o Innovation, basic science, an informed independent perspective

o Product is data, technology, methods

o Hiring pipeline and workforce education

ÅACT roles and responsibilities

o Alison Saunders of SD is coordinating ACT

o tǊƻǇƻǎŀƭǎ Ŏƻƴǎƛǎǘ ƻŦ tLΩǎ ŦǊƻƳ ŀŎŀŘŜƳƛŀ ŀƴŘ [[b[

o F. Albert has been a recipient of an ACT award

ÅFoster and Brown Fellows

o Coordinated with Lawrence and HEDS Fellow selection process

Michigan State University (MSU)
High dimensional kinetic simulations enabled by 
tensor-train based discretizations
Pierson Guthrey, LLNL principal investigator
Frank Graziani, LLNL co-investigator
Michael Murillo, MSU principal investigator

Saunders

Murillo

Guthrey

2022

Albert



In FY25 a committee made up of SD, PLS, and NIF&PS staff  
completed a new 5-year Strategic Plan for the HEDS Center

Sabbaticals

HEDS 
Postdoc

HEDS distance
 learning

{ǘǳŘŜƴǘǎ ŦǊƻƳ a{LΩǎ 
transitioning to 
postdoc positions

Hui Chen

Raspberry Simpson
Clement Goyon
Ray Smith
Patrick Poole
Paul Grabowski
Matthias Hohenberger
Sara Cheng

Art Pak
Madison Martin
Veronika Kruse
Federica Coppari
Farhat Beg
Kevin Driver
Camille Bibeau



ÅPrevious strategic plan was intended for activities from 2018 ς 2022

ÅNew planning activities focused on 
o Identifying changes in the lab's missions

o Identifying the needs for the program

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

ÅThe committee applauded the achievements
Å HEDS fellows, students, summer interns, very successful education programs such as multiple short and full-length 

HED courses; well attended HEDS and other seminars.

ÅThe committee recommended items that can help meet new needs
o Create a new named graduate-level fellowship; establish a 2-year full-time post-baccalaureate program

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

o Strengthen connections to Programmatic effort with focused SD out-brief and seminars; strengthen and expend the 
partnership with other organizations inside and outside the lab (ex. SSAP, NIF/JLF) to guide collaborative efforts more 
effectively.

The committee has completed a 15-page draft for the New 
HEDS Strategic Plan following about 3- months activity 
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The 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 

https://doellnl-my.sharepoint.com/:v:/r/personal/thompson168_llnl_gov/Documents/Documents/HEDS_roughcut.mp4?csf=1&web=1&e=K24um7&nav=eyJyZWZlcnJhbEluZm8iOnsicmVmZXJyYWxBcHAiOiJTdHJlYW1XZWJBcHAiLCJyZWZlcnJhbFZpZXciOiJTaGFyZURpYWxvZy1MaW5rIiwicmVmZXJyYWxBcHBQbGF0Zm9ybSI6IldlYiIsInJlZmVycmFsTW9kZSI6InZpZXcifX0%3D

