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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

We are looking forward to our 10-year anniversary

Established in 2015 by WCI, 
NIF&PS, PLS

Rip Collins was the first director

I came on board in 2016 as 
acting director



The HEDS Center is building a worldwide community in HED by 
integrating academic and national laboratory efforts

4

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/



In Fy23 we said goodbye to Felicie Albert as Deputy Director 
and said hello to Paul Grabowski as Deputy Director in FY24



Who were we in FY24?
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In FY25 we are saying  goodbye to V. Kruse 
and hello to M. Hohenberger and P. Poole 

Bruce Remington 

Frank Graziani

Director Administrator

NIF DS

Outreach

Ronnie Shepherd 

CfHEDS, Seminar

Federica Coppari Jessica Karlton 

Budget

Rachel Velazquez

Administrator

Caitlin Menniti Camille Bibeau

UCLCC

Hui Chen

Education

Eric Folsom

Technology 

Facility

Deputy, PD, students 

Paul Grabowski

IFE Workforce

Patrick Poole 

Matthias
Hohenberger 

International

 Collaborations JLF

Felicie Albert 

Center Partners



EDUCATION



Educating the next generation of HED scientists is important 
to 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, diagnostics

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

o Long courses in HEDS diagnostics and X-ray spectroscopy 
offered in 2020-2024

ÅWe continue to explore new avenues in education

o Warm dense matter course in FY25-FY26 with book

o HED diagnostics course in 2025 (Hands on?)

o HED diagnostics book being discussed

o We invested in lightboard technology 
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In 2023 and 
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We welcomed summer interns in 2024
Diaz 

Visualizing magnetic 
fields using machine 
learning

Vasquez 

A high-pressure study 
of materials 

Quantum computing and 
electronic structure

Coordinating Apollon 
experimental effort

Jain

One-Dimensional Atomic 
Models for Opacity

Martinez

Vazquez

Laser driven ion 
acceleration

Manzo

Gamerberg

George
Antoine Manzo

Jonah Madrid NMSU
Alexis Diaz UC Berkeley

Stephen Armstrong
U. Illinois ς 

Urbana-
Champaign

Chamara Nipun Somarathna USF

Sheindel Gamerberg UC Merced

Jannik Eisenlohr MSU

Matthew Signor LLE
Jhonnatan Gama Vazquez Stanford
Isabella Martinez UCSD
Girik Jain Stanford

Signor

Armstrong

Massin

Buried layer 
opacity 
experiment  

Bridging scales of  
simulations in HED-
relevant plasmas

Analysis and modeling of 
extended x-ray 
absorption fine structure 
(EXAFS) experiments

Machine learning 
and molecular 
dynamics

Messin

Eisenlohr



The Livermore Lab Foundation has once again 
helped our HEDS Center students in FY24

ÅLivermore Lab Foundation has provided 
additional to support to our students

o Students submitted applications for funding for 
support and HEDS staff determined need and 
amount on a case-by-case basis

o Funds were used for rent, computers, desks, 
ŦƻƻŘΣ Χ



Dave Rakestraw is a leader and 
pioneer in using the sensor in 
phones for physics education

ÅCreating Awareness

ÅEngaging Educators

ÅEngaging High School Students

ÅEngaging Colleges and 
Universities

https://phyphox.org/https://st.llnl.gov/sci-ed/Physics-with-Phones



ÅDirect engagement with >600 students in their classrooms at high schools and colleges ς 
many more impacted by educators using the materials.  Far more are using the material on 
their own.

ÅDirect engagement with >500 physics educators at high schools and colleges through a wide 
range of workshops/seminars.

ÅDirect engagement with >200 community leaders enhancing the reputation of LLNL as a 
scientific resource for STEM in our region.

ÅLLNL website becoming more and more recognized throughout the physics education 
community with >1,000 downloads a month.

Physics with Phones Summary of Engagement 
т By the Numbers



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 10 students interning at LLNL this summer

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

ÅPIs presented educational and research efforts

ÅStudents presented their summer research projects

ÅLLNL scientists presented on HEDS, career path and 
mentorship

ÅStudents and faculty enjoyed tours of the NIF  and JLF 

Korey Brown (Morehouse College)

NIF tour

Group photo at UCLCC



The Center hosted a number of CfHEDS students in FY24

Hamad Afzal (UCM) т Experimental equations of state for exoplanets interiors structure
Jeremiah Reynoso (MHC) т Looking on the inside of materials using laser-driven neutron beams
Xavier Foster (MHC) - Target Alignment Using White Light Interferometry
Trent Mosley (MHC) т x-ray spectroscopy
Derrick Pickrel (UCM) т X-ray spectral emissions from blackhole accretion disks
Peter Vozdolsky (UCM) т cryo detectors
KangHong Li (UCM) т Astrometry to determine accurate pointing of telescopes on the space station
Andrew Bovill (UCM)
Vincent Martinetto (UCM)

Trent Mosley 

Sameen Yunus 

Xavier Foster Jeremiah Reynoso Hamad Afzal

Derrick Pickrel 

Andrew Bovill 



Students from CfHEDS benefited from the
 RENEW program through LaserNetUS

1
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Expose and train MSI students and faculty 
to LaserNetUS Science

Host cohorts of MSI undergrads and 
faculties at LaserNetUS

Support ongoing engagement with 
students to bring them into the field

Develop capabilities and expertise at MSIs 
to create new programs

1

2

4

We are leveraging our CfHEDS connections to create this program that will help attract and train 

undergraduate students from underrepresented populations on LaserNetUS facilities. 

Morehouse College

FAMU

UC Merced

3

Reaching a new science energy sciences workforce

Providing a welcoming and supportive environment to MSI students at our facilities to increase 
retention of underrepresented students in our field

Grant from DOE Office of Science



ÅSecured $100k to fund an IFE Workforce 
Development Coordinator

Å IFE summer student program is in-place
Å 5 students in FY24 (3 undergrad, 2 PhD)

Å Funded by LLF, MARA, UCSD

Å Aligned with core competencies

ÅCommunity outreach
Å Hosted Las Positas physics students for 

HEDS center and NIF tour during Fusion 
Week (May 6-10)

ÅBuilding community through scientific 
leadership
ÅLead organizer of APS DPP IFE mini 

conference in October 2024
ÅEngaging with STARFIRE partners to 

advise on IFE curriculum

ÅNational workforce development
ÅContributed whitepaper to NSF-

sponsored Fusion Workforce accelerator 
conference

We are working with the  IFE team to support 
workforce development 



The HEDS Center supported two workshops in FY24 



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



UC Multi-campus Research Programs and 
Initiatives (MRPI) 

ÅCalifornia Initiative for Solid-to-Plasma 
Dynamics for Fusion Energy ($1.4 M)

- Understand the solid to plasma  transition 
under high-power lasers 

- Combined multiscale simulation and time-
resolved experiments

ÅMulti-institutional with both research and 
education as a focus

- Hands-on research training for students and 
postdocs

- Undergraduate research

- Undergraduate and graduate education



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 for spectroscopy

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



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 Experimental and computational overview

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

o Group problem sets for students

ÁDecember 2023 a virtual workshop was held to discuss test 
problems and proposals for experiments

ÁJune 23-25, a joint workshop was held at Sandia National 
Laboratory:

o The workshop was about current research status and future directions.

o Five white papers were discussed, expanded, and updated

Sandia National Laboratories



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

Sentoku

Graziani

Kodama

AlbertNatsumi

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

ÁBurn working group 
o Kinetics of burning plasmas

o Sherlock, Sentoku, Natsumi, Graziani

ÁDrew Higginson did a mini-sabbatical in Osaka
o Took advantage of the PRT (Professional Research or Teaching) 

program at LLNL

o Guest associate professor for 2.5 months at Osaka University in Osaka, 
Japan

o Developed and taught a four-part high-energy density physics (HEDP) 
curriculum

o 5ǊŜǿ ǿƛƭƭ ǎǇŜŀƪ hŎǘƻōŜǊ нн ŀōƻǳǘ Ƙƛǎ ŀƴŘ Ƙƛǎ ŦŀƳƛƭȅΩǎ ŜȄǇŜǊƛŜƴŎŜ Higginson

https://td.llnl.gov/programs/professional -research-or-teaching-leave/

https://heds-center.llnl.gov/education/seminars
https://td.llnl.gov/programs/professional-research-or-teaching-leave/


ÅUC, UCOP,  and LLNL staff are brainstorming ideas 
about integrating the UC-LLNL HEDS community

ÅVenue for teaching courses in HEDS by LLNL staff and 
UC faculty

o A shared HEDS curriculum

ÅHEDS workshops and summer schools

o Planetary science workshop

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

We are working with UC, UCOP,  and UCLCC to 
establish an HEDS anchor at UCLCC 

Bibeau

Wan

Albert

Strubbe
Beg

Dollar
Coppari



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

Past Fellows:
Current 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

Scan for more info  
about our postdoctoral 
fellowship program

heds -center.llnl.gov /fellowship  

Deadline for applications was Oct.15, 2024. 
Reference letters are due by Oct. 22, 2024. 

Please help find talented 
applicants and help them apply

FY24 Fellowship Committee:

John Moody
Peter Cellier
Amy Jenei
Veronika Kruse

Madison Martin
Ronnie Shepherd
Federica Coppari
Kevin Driver

Chair: Paul Grabowski



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

First focused light of Von 
Hamos Spectrometer

Targets at Titan 
alignment station

Wide area x-ray detectors 
installed at SLAC-LCLS

3D printed parts 
installed at Titan

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


