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Nanosecond/Picosecond Two-Beam Lasers

Abstract

Gamma Radiation Characteristics of Double-Layer Targets Driven by
Wang Chen, Wang Ruirong, Lei Anle, Huang Xiuguang, Pei Wenbing, Fu Sizu

Liu Zhao”, Xiong Jun, An Honghai, Xie Zhiyong, Fang Zhiheng, Wang Wei ™,

Shanghai Institute of Laser Plasma, Chinese Academy of Engineering Physics,
Shanghai 201800, China

We explore the gamma radiation characteristics of double-layer targets driven by nanosecond/picosecond
two-beam lasers based on the Shenguang II upgrade laser facility. A nanosecond laser is used to interact with a thin
film target to generate a large-scale near-critical density plasma. Further, a picosecond laser interacts with the
plasma to generate high-energy electrons. The high-energy electrons pass through a 2 mm thick Au target to
different directions and gamma doses outside the target chamber.

generate gamma rays via bremsstrahlung. Subsequently, the experiments measure the gamma energy spectra in

It is found that the gamma radiation is
concentrated in the picosecond laser propagating direction with a small divergence angle, and the high-energy parts
Key words

of the gamma rays are enhanced in this direction as well. The design of the double-layer target can improve the
energy coupling efficiency of the picosecond beam and plasma, increase the temperature and number of high-energy

lectrons, and facilitate the concentration of high-energy gamma radiation in the propagating direction of the
picosecond laser beam. Furthermore, the single-shot maximum dose of gamma radiation, which has energy higher
than 50 keV and is measured at 1.25 m from the target outside the target chamber, is 277 pGy. Results of the
present study could be considered as references for the shielding and application of gamma radiation.
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Fig. 1 Energy spectra of electrons generated from

plasmas with different density scale lengths
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Fig. 2 Schematic of lasers interacting with targets
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(b) string of filters and recording medium IPs
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Fig. 5 Response functions of stack spectrometer

PR &5 (TLD) &, B & 7 A A BOROE R &
TF DR B By B8 SRR R 20 A A 6 iR .
1 BBOLHN S 40 700E A 2
Table 1 Arrangement angles of TLDs

TLD Angel /()| TLD Angel /()| TLD Angel /(*)
1 0 7 90 13 200
2 15 8 111 14 235
3 30 9 120 15 270
4 45 10 146 16 315
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6 75 12 180
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Fig. 7 Gamma energy spectra in different directions
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Fig. 8 Gamma radiation doses and angular distributions

outside target chamber
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