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Who are we?
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Brookhaven National Laboratory (BNL) is a United States Department of Energy 

national laboratory located in Upton, New York, on Long Island, and was formally 

established in 1947.

BNL hosts National Synchrotron 

Light Source-II (NSLS-II)

Where are we?
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Since 2017, we are supporting nuclear science 

users under the umbrella of Nuclear Science User 

Facilities (NSUF)

Who are we?
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More

calls are expected to be 

announced in 2025.

Please feel free to 

contact us

mtopsakal@bnl.gov

gills@bnl.gov 

Expected RTE proposal narratives are only 2-pages!

Rapid turnaround experiment (RTE) proposals are easy!

mailto:mtopsakal@bnl.gov
mailto:gills@bnl.gov
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C-hutch

XPD beamline (28-ID) at NSLS-II

%6 of beamtime of XPD beamline

is allocated to NSUF users.
(3-days of beamtime, three times in a year)

D-hutch
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A typical X-ray diffraction setup with area detector

One-slide on X-ray diffraction method

2D image 1D pattern
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• Phase information

• Lattice parameters

• Phase mass fraction

• Micro strain

• Crystalline size

• Stacking faults
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Why do we need synchrotron resources ?
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Robot for high-throughput 

sample changing
Corrosion cellCryostream  (80K-500K)Heating up to 2000oC

C-hutch
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D-hutch

Focused beam

(~25x25 µm)

25 microns x 25 microns

spot on TRISO fuel Techniques enabled with small beam:

- 1D & 2D mapping (phase, lattice, strain…)

- 3D X-ray diffraction computed tomography

     (XRD-CT)

X-ray fluoresce spectroscopy with high-energy 

beam.

Multi-modal 1D, 2D, and 3D non-destructive 

characterization of nuclear materials.

proudly 

supported by
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Some pictures from a recent RTE (24-4876) experiment 

UB4 samples heated up to 900oC
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X-ray fluorescence (XRF) capability was added
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XRF capability demonstration with a science case

What does happen if you put silver (Ag) in ATR reactor?
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Nuclear Fuels and Materials Library (NFML) @ NSUF already has an Ag sample 

previously irradiated at ATR!
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NSUF RTE # 24-4941 requested Ag, W, Hf, 

and Mo foils from NFML

As prepared samples @ INL through NSUF

Alina Montrose
Experiment Manager

Nuclear Science User Facilities

Post-Irradiation Examination

Special thanks to
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NSUF RTE # 24-4941 requested Ag, W, Hf, 

and Mo foils from NFML

As measured samples @ NSLS-II
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Dramatic changes with ATR irradiation!!!

but why??
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XRF capability provides additional “multi-modal information” as elemental composition

There are definitely Cd in these ATR irradiated Ag samples 
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XRF capability provides additional “multi-modal information” as elemental composition

and Cd concentration increases with temperature
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neutron

Ag

Cd

β

Transmutation of some Ag elements into Cd induces changes in lattice constant, hence d-spacing observed in XRD
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This is NOT true anymore
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How can we make BNL a better place 

for nuclear science community?

We can upgrade lab resources at BNL
• Only short-term storage for NSUF samples.

• Far away from NSLS-II. Government 

vehicle is needed for sample transportation 

to/from NSLS-II.

Problems:

• No sample preparation is allowed.
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Initial samples

Takes usually a year! Takes usually 2-3 days!

Sample preparation @ INL Experiment at XPD beamline

XPD

Despite all hard work spent on making samples ready for beamtime, samples go 

back to INL at the end of 2-3 days of beamtime without being characterized at 

other advanced NSLS-II beamlines.

We can improve the way we support NSUF experiments at NSLS-II.
current workflow of NSUF experiments at NSLS-II can be illustrated as below

Sample shipment from INL to BNL
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XPD

a new lab at NSLS-II

Initial 

characterization

and 

temporary storage

SRX

ISS

CMS

Advanced characterization

at various NSLS-II beamlines

New lab at NSLS-II will enable us to do a pre-characterization

and temporary storage of nuclear samples before synchrotron characterization

with lab-based 

pre-characterization tools

We are considering to build a lab at NSLS-II specific for nuclear materials

Detailed characterization of samples can advance our understanding of irradiated materials
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How can we make BNL a better place 

for nuclear science community?

>>>We can upgrade the existing resources at XPD beamline for faster data collection
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Utilized beamtime with:

- current detector: 3 hours 

- better detector: ~10 minutes 

Current XRD detector

20 Hz frame rate

Better XRD detector

500 Hz frame rate

Enhancing existing equipment at 28ID-2-D to enable faster and efficient data collection
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In addition to upgrading the detector, we are considering to update in-situ heating capabilities 

for studying nuclear materials.

Conventional heating systems that are currently available at NSLS-II are shown below.
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We are planning to develop a new sample-heating system that will be based on lasers for rapid and ultra-high T.
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