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Abstract: Neutrons generated employing intense laser driven ion beams has recently received a great 

deal of attention. Intense lasers can produce 10s of MeV protons in a small divergence cone by Target 

Normal Sheath Acceleration (TNSA) mechanism, which is highly efficient in producing fast neutrons 

via fusion reaction with low atomic mass nuclei. Employing a high yield neutron converter, such as Li, 

in a close proximity to the laser driven ion source, a beamed neutron flux can be obtained. While fast 

neutrons are also useful in many applications, such as fast neutron therapy [1], material testing in fission 

and fusion reactor research [2]; a laser driven short neutron burst can be efficiently moderated to thermal 

and epithermal regions for a broad range of applications, such as imaging [3], nuclear resonance 

spectroscopy [4], Boron neutron capture therapy [5]. Here we demonstrate the development of a novel, 

intense source of epithermal neutrons driven by a high power laser. In an experiment at Rutherford 

Appleton laboratory employing 100 TW Vulcan laser, an epithermal neutron flux of ~2 x 106 n/sr/pulse 

in the energy range 1-200 eV was obtained while the moderator positioned at ~11 cm. The corresponding 

epithermal neutron flux of the order 105 n/cm2/pulse at a distance ~50 cm from the moderator in the range 

1eV-100keV is comparable to state-of-art epithermal fluxes currently being used on the samples at the 

large-scale pulsed-spallation facilities. The fast and epithermal neutron fluxes were measured by using 

absolutely calibrated scintillator [6] and 3He filled proportional counter detectors respectively. A novel 

detector for imaging and dosimetry of laser-driven epithermal neutrons was developed by exploiting the 

neutron capture reaction in Boron[7]. A fairly uniform spatial distribution of the epithermal neutrons was 

observed by using the diagnostics at the rear side of the moderator. 
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