
Evaluation of Bubble Detectors for Characterising Laser-Driven Neutrons 
B. Greenwood1, H. Ahmed1, A. McIlvenny1, P. Bonnay2, T. Chagovets3, D. Chatain2, A. 

Fazzini4, S. Ferguson1, J. Fuchs4, D. Garcia2, A. Girard2, L. Gluffrida3, F. Grepl3, C. 

Lazzarini3, V. Lelasseux4, T. Levato3, S. Michaux2, G. Milluzzo1, F. Nawaz3, M. Notley5, F. 

Schillaci3, V. Scuderi3, A. Velyhan3, F. Viargues2, D. Margarone3, M. Borghesi1, and S. Kar1 

1Centre for Plasma Physics, School of Mathematics and Physics, Queen’s University Belfast 

BT7 1NN, United Kingdom 
2CEA INAC-SBT, Grenoble 38000, France 

3Institute of Physics ASCR, FZU, ELI-Beamlines Project, Prague 182 00, Czech Republic 
4LULI, École Polytechnique, CNRS, CEA, UPMC, Palaiseau 91128, France 

5Central Laser Facility, Rutherford Appleton Laboratory, Oxfordshire OX11 0QX, United 

Kingdom 

 

Laser-driven neutron sources have recently attracted significant attention due to their potential 

uses in science, industry, healthcare, and security.  In laser-matter interaction experiments, 

neutrons can be efficiently produced by nuclear reactions involving the laser-driven light ions 

[1].  Characterisation of these sources is important for their further development, as well as to 

investigate the properties of their parent ions. Neutrons from a laser driven source are typically 

characterised using diagnostics such as bubble detectors, nuclear activation and ToF detectors 

[2,3]. The fast (MeV) neutrons produced by the source are scattered by every object in the target 

area, bouncing around for a long time until they are sufficiently slowed down. Characterisation 

of the neutron source therefore poses a significant challenge, especially for the time-integrated 

dosimeters. The performance of bubble detector dosimeters was therefore studied in a recent 

experiment at the Vulcan petawatt laser of the CLF, STFC, UK, by deploying the dosimeter 

simultaneously with bubble detector spectrometers and ToF scintillator detectors. The results 

from a large number of shots were compared to evaluate the performance of the dosimeters; the 

experimental and simulation results to this end will be presented. 
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