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Fabrication and Characterization System of Single-Crystal Solar-Pumped Lasers

for Space Solar Power Systems

Y. Suzuki #, Y. Toriumi 4, N. Ochiai #, T. Tanaka #, K. Hasegawa ® and T. Motohiro 5 €

Solar-pumped laser technology has potential applications for the realization of future space solar power
systems. We focused on the single-crystal co-doped laser and the compact solar-pumped lasers(uSPLs) and
constructed multiple pSPL evaluation systems to elucidate the growth characteristics of the single-crystal laser. First
solar oscillation was confirmed in Nd, Cr, Ce: YAG single crystals. However, the measured properties were lower
than those of ceramic. We will proceed with the analysis of the permeation characteristics and explore the cause of
the characteristics.

Keywords: Solar-pumped lasers, Nd, Cr, Ce co-doped YAG, Single-crystal lasers,
Space solar power systems
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Fig.1 Image of Space Solar Power Systems
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Fig.2 Image of Nd, Cr: YAG single-crystal
(as-grown)

Table.1 Summary of the composition of the laser
rods used in this study

AR FHEL (mol%)

@ | Nd, Cr: YAG Hiffifh | Nd: 1.1
Cr:04

® | Nd, Cr, Ce: YAG Nd: 0.7
B Al Cr:09
Ce:0.2

@ | Nd, Cr: YAG Nd: 1.0
v7Iv7 Cr:04
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Fig.3 Image of Nd, Cr: YAG single-crystal
processed into uSPL
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Fig.4 Fabricated Laser oscillation and
evaluation systems
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Fig.5 Schematic diagram of solar excited
oscillation
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(b)@Nd, Cr, Ce: YAG single-crystals
Fig.6 Experimentally obtained laser power
characteristics (monochromatic light excited)
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Fig.7 Spectral intensity distribution

(b) Solar
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Table.2 Experimentally obtained laser power characteristics (Solar excited)

set| mel o RIREIME |AO—72FK| mARKHEHD
W) (%) (mW)
@ | 2023/1/10 13:15 3.50 0.35 10.0
@ | 2023/1/11 9:45 3.50 0.66 7.6
@ | 2023/1/11 12:06 3.64 0.87 12.1
@ | 2023/1/10 14:00 3.40 0.32 3.6
@ | 2023/1/11 10:00 3.12 0.57 9.2
@ | 2023/1/11 12:33 3.30 0.35 59
® | 2022/12/12 9:37 2.75 0.88 12.3
® | 2022/12/14 12:21 3.33 1.50 18.5
® | 2023/1/10 12:50 3.19 1.30 9.5
® | 2023/1/11 9:39 3.30 0.82 10.0
® | 2023/1/11 11:57 321 1.15 21.0
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