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The worldwide emergence of high intensity lasers 
stimulated the creation of LaserNetUS 
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A 2018 NAS report made recommendations to revive high intensity laser research in the US

In particular, that DOE should create a broad national network in coordination with OSTP, 
DOD, NSF, and others to support science, applications and technology.



Our mission is to advance the frontiers 
of high-power laser science
and applications by:
• Supporting cutting edge research with high-power lasers

• Providing access to unique facilities and enabling 
technologies

The LaserNetUS network was established in 2018



 A coordinated network enables sharing of 
knowledge, resources, and best practices among 
researchers and institutions.

 Networking can accelerate scientific progress, 
optimizes research efforts, and minimize 
duplication of work.

 Networking can contribute to diverse workforce 
development if it provides opportunities for 
students, postdocs, and early career scientists.

Benefits of the LaserNetUS network
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HIGH-POWER LASER & 

SUPPORT FACILITIES

142
EXPERIMENTS

RESEARCHERS, ENGINEERS, TECHNICAL 
PERSONNEL

45+
PUBLICATIONS

1200+



400+
USERS

We have had 6 calls for proposals and a broad base 
of early career users



The first five years of LaserNetUS

Established by
DOE FES in 2018

2018: Prof. Jorge Rocca 
became the first Chair of 
LaserNetUS

Dr. Tammy Ma developed the 
Proposal Review Process

Scientific Advisory 
Board forms under Dr. 
Sean Finnegan

2020: LaserNetUS 
was renewed

2022: Prof. Douglass 
Schumacher and Dr. 
Mingsheng Wei become 
Chair and Vice-Chair of 
LaserNetUS

Formation of the LaserNetUS Committees

2023: DE-FOA-0002982:
LaserNetUS For Discovery 
Science And Inertial Fusion 
Energy

2020: Dr. Félicie Albert 
became the second 
Chair of LaserNetUS

Dr. Kramer Akli 
DOE FES

LaserNetUS 
looks forward

2021: Dr. Chandra Breanne 
Curry was appointed as the 
LaserNetUS Coordinator



LaserNetUS now has a structure that provides 
broad support for its users

CHAIR
M. Wei

VICE CHAIR
F. Légaré

COORDINATOR
C. Curry



Our capabilities enable science and applications of 
interest to the AAC community

High intensity laser pulses at 
high repetition rate

High energy (up to kJ) pulses 
with precision control and 

flexible configurations

High repetition rate targetry 
and diagnostics

Multiple wavelengths from 0.4 
to 2 µm

High energy 
x-ray beam synchronized to 

optical lasers



A common diagnostic program augments impact

Common Diagnostic 
Program

High Repetition 
Rate Diagnostics

Diagnostics for New 
Generation of 

Facilities

Data Collection and 
Processing Tools

Accessible online 
infrastructure

Diagnostic library

Diagnostic lending 
program

Funding 
opportunities

Electronic readouts

Improve dynamic 
range and radiation 

hardening

Develop calibrations 
methods in situ

Develop ML/AI 
algorithm for data 

processing

Remote operation

High SNR in noisy 
environments

High flexibility

Standardization of 
data formats

Real time analysis

Data accessibility, 
retention, archiving



Hydrodynamics Magnetized Plasmas

Ion acceleration and 
Neutron sources

Electron acceleration 
and Photon sources

Plasma Photonics

Astrophysics & 
Planetary Science

LaserNetUS science overlaps with AAC



Science highlight: accelerating electrons to multi-
GeV with plasma waveguides

CSU

K155/180 – PI Howard Milchberg (UMD)

B. Miao, J. Shrock et al, PRX (2022)



Science highlight: imaging hydrodynamic shocks 
with betatron x-rays

Bella

Electrons
30 
um

X-rays

30 um

K33 – PI Carolyn Kuranz (U. Mich)



Science highlight: phase contrast imaging of 
inertial confinement capsules with µm resolution

ALLS

K10040 – PI Isabella Pagano (UT Austin)

X-ray
 CCD

Pointing fluctuations ± 15 μm

1mm

OAP Gas 
cell

Object (1)

Magnet

Electrons

Object (2)

X-rays

Be and Al filters

1mm

100 shots, 1 µm 
resolution .553 mm



Science highlight: high flux directional neutron 
generation for static radiography

CSU/JLF

K072 – PI Franziska Treffert (LLNL)

15°

Simulated Radiographs at Titan (JLF)

Rep-rate capable high power lasers will 
enable laser-driven single shot 
radiography of fast evolving systems.

F. Treffert et al. Rev. Sci. Instrum. In Review



This experimentCR39 (>95 MeV)

Science highlight: Ion Acceleration by Continuous 
Fields in Target Transparency Regime

OMEGA EP

185-1250J, 
focussed on target

K089 – PI Joohwan Kim (UCSD)



Science highlight: Direct measurement of laser 
intensity at the Scarlet Laser Facility 

Scarlet
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• Directly measures the absolute intensity profile at full power. 
• Critical as intensities above 1022 W/cm2 become more common.
• Method based on measuring nonlinear, relativistic Thomson scattered electrons 

from a dilute gas. 

Nominal intensity: 10.5 ± 2.9 x 1019 W/cm2

Measured intensity:   8.2 ± 2.2 x 1019 W/cm2

measured counts simulation

Scarlet (OSU, LaserNetUS)

spatial mode

VEGA3 (CLPU)

measured counts simulationspatial mode

18.4 ± 3.5 x 1019 W/cm2

  9.1 ± 0.8 x 1019 W/cm2

K104 – PI Wendell Hill (UMD)



HOW TO GET ACCESS TO

LASERNETUS
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Call for Proposals

Proposal Submission Deadline 
Week of Dec. 11-15, 2023

Proposal Review Panel Meeting

Awarded Experiments Announced Cycle 6 Experiments Scheduled

We have an annual call for proposals



2024 LASERNETUS 
USERS' MEETING

• The 3 day meeting was held in Austin, TX, July 16-18 
2024. 

• 150+ attendees with over 50% students and 
postdocs

• Exhibitors from national labs or private industry

• LaserNetUS provided support for 62 students and 
postdocs to attend the meeting and present their 
research

Users showcase their research at our annual 
meeting



We are partnering with three Minority Serving Institutions (MSIs) to attract and train undergraduate 
students from underrepresented populations

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

3

REaching a New Energy sciences Workforce 
(RENEW) at LaserNetUS



Creating a brighter world and better 
humanity through the innovation and use 
of high-intensity lasers.

QUESTIONS?



BACKUP SLIDES



Network capabilities enable science and 
applications of interest to the AAC community

Hydrodynamics Magnetized Plasmas

Ion acceleration and 
Neutron sources

Electron acceleration 
and Photon sources

Plasma Photonics

Astrophysics & 
Planetary Science



DEVELOPING PROPOSAL WRITING RESOURCES 
TO SUPPORT NEW USERS

Webinar on how to write a successful 
proposal organized by I-USE

Proposal template with detailed instructions, 
examples, and writing prompts

Register Now



LASERNETUS FIGURES PROMINENTLY IN THE 
COMMUNITY

The HEDP and fusion communities recognize 
the broad range of capabilities of the 
LaserNetUS network facilities, open science 
mission, and demonstrated success in user 
research puts it in an excellent position to play 
an even stronger role in advancing science, 
technology, and the workforce for frontier HEDP 
research and IFE. 



INTENSE-LIGHT USERS ENGAGEMENT (i-
USE) COMMITTEE

Ronnie Shepherd
Chair
LLNL

Amina Hussein
Co-Chair
UAlberta

i-USE is the User Group of LaserNetUS. The 
mission of i-USE is to grow the high-intensity 
laser community by:
   
• Supporting users on the LaserNetUS facilities; 
• Advocating for member facilities and the user 

community;
• Providing an official channel of communication  

between users and LaserNetUS management;
• Fostering collaborations with the research 

community and industry; and
• Promoting training and education of students, post-

docs and early-career scientist in laser-matter 
interactions;



LASERNETUS ENCOURAGES STUDENTS TO 
SUBMIT PROPOSALS AS PI

Support

Provide 
Opportunities

Attract



YOUNG CAREER SCIENTISTS ARE CRITICAL TO OUR 
COMMUNITY

Impact on the Scientific Community & Society Impact on 
Workforce 

LaserNetUS encourages students to submit proposals as PI

Proposal review assesses broader impacts in addition to intellectual merit

46% of experimenters were at an early career stage (students & postdocs)
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