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Laser Wakefield Acceleration (LWFA) Photonuclear reaction
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Fast Neutron absorption spectroscopy (FNAS)
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Nondestructive detection

2,4,6-Trinitrotoluene

https://en.wikipedia.org/wiki/TNT
Buffler et al., Radiation Physics and Chemistry(2004)

Potential solution for

Heritage reservation nuclear science puzzle
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Experimental design | ‘aser parameters

108 45 mJ on target in 20 fs
OAP with f# = 3.81,wy = 1.94 um
\peak intensity of 5.02 x 1018 W / sz)
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Neutron signals by n-Time of Flight (n-ToF)

Single neutron counting (SNC) signal
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Refined neutron spectrum with Mg absorber
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Pulse shape discrimination (PSD) result
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® 7); is the natural abundance.

® 1, is the volumetric number density

® [ is the target thickness

® ;(E) is the energy-dependent microscopic
cross section of the it" magnesium isotope

Transmission (%)

Exp. transmission Ty,
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Local Pearson correlation evaluation

» r=091@0.268 MeV

> 1=093 @0.432 MeV

) Z}Ll(Texp,j‘TeXp)(Ttheory,j_ftheor}’)

= Strong agreement confirms system capability to
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What is the merits of Laser driven neutron source (LDNS) for FNAS?
/Ultrashort neutron source time duratiorm / Compact and portable
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p= 1 ns TOF resolution (State of the art)

g4 1 0.1 ns TOF resolution (This method)
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Frequency Laser Driven Neutron Source (LDNS)
5 % 10°n/shot +

Single neutron counting n-ToF techniques
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High precision,
High resolution,
High signal to noise ratio
neutron spectrum measure
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Realizes Epithermal and first Fast Neutron Absorption Spectroscopy (FNAS) by LDNS:
Fast neutron: Magnesium resonance structures @ 0.268 MeV and 0.432 MeV

Epithermal neutron: Indium and Silver resonance structures @ 5.19 eV (In) and @ 1.46 eV (AQ).
details will be presented by Dr. J. Feng, Th. 4:55 p.m. Room V6, 4th floor.

4

Shows strong potential for non-destructive testing application and nuclear science




" \YFEXAAE Future work

=
"/ SHANGHAI JIAO TONG UNIVERSITY

( ] o )

- Q: Higher efficiency?

A: High frequency supersonic gas jet *
generator and differential chamber system
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6 Q: ngher Signa| to noise ratio? R Monzac et al., arXiv:2410.21309 (2025) Greb et al., Instruments (2024)
A: Better scintillator detector and advanced

PSD technique 2
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- Q: Higher resolution? g

A: Optimized converter/absorber and
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Thank you for your listening!




GDR and Photonuclear process
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