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Preparation and Performance of Dual-Effect Nuclear Batteries Based on y-Ray
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2. Shanghai Institute of Space Power Sources, Shanghai 200245, China)

Abstract: In order to improve the electrical output performance of nuclear batteries, the idea of combining y-ray
with radio-voltaic effect and radio-luminescent effect energy conversion mechanisms to prepare nuclear batteries is
proposed. Two kinds of four — layer nuclear batteries based on y-ray, AlGalnP semiconductor PN junctions and
7ZnS;Cu fluorescent materials are prepared, one of which is a four-layer radio-voltaic nuclear battery (FRVB) and
the other of which is a four-layer dual-effect nuclear battery (FDEB). The electrical properties of dual — effect
nuclear batteries composed of fluorescent layers with different thicknesses are studied under the test of X-ray
irradiation. The test result shows that the maximum output power of parallel — structured dual-effect nuclear
batteries composed of fluorescent layers with five different thicknesses is 57. 26, 77. 03, 116, 31, 132 85, and
150. 86 nW respectively, with performance better than that of FRVB. In addition, the energy deposition of photons
at each AlGalnP or ZnS:Cu layer in the FDEB is simulated by MCNP5. The result shows that a small amount of
energy deposition in the fluorescent layer can improve the electrical output performance of the nuclear battery
significantly. The study shows that the multilayer structure with a dual — effect energy conversion mechanism can
effectively improve the electrical output performance of nuclear batteries, which provides a new research idea for
improving the performance of nuclear batteries.
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Fig 5 Electrical output performance

4 X X test system for nuclear battery

Fig 4 X-ray energy spectrum of X-ray tube
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Fig 6 I-V curves and P-V curves of FRVB
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Tabh. 1 Output performance of FRVB .
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Tabh. 3 Electrical output performance of FDEB with
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