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Abstract The theoretical and experimental research on high power slab laser with dual doped concentration are
conducted. By means of segmented doping, the non-uniformity in absorption pumping power density along the
length of laser slab is effectively reduced, the average energy-storage density of single laser slab is obviously
enhanced, and the total energy-storage increases by 39% . When the total pumping power of the diode is 15 kW,
after passing through the dual doped laser slab, the 3 kW seed light source can extract a power of 5.16 kW, which
increases by 36 % if compared with that for single doped laser slab. The optical-to-optical conversion efficiency is
34.4%, which is basically consistent with the theoretical prediction.
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Fig. 1 Temperature distribution along length direction of laser slab with single doped concentration
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Fig. 2 Structural diagram of laser slab with dual doped concentration
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Fig. 3 Normalized absorption pumping power density along the length direction of

slabs with single and dual doped concentrations

3 SCEREE AR KA

HEHE 1 18 (3 T S BORME T BB 22 O % . JF DU T SEBRw] SR IR T %, &1 4 TR S SUB O AR 45
SR SR FH U 6 BRI 25 0 , il 4% s CRIDA S 3890 Al 4% o 10 9 152 D128 5 LDA 19 & 5 D 2 1 He D
KZH 96 %, At LDA (i K EHZE D F R 15 kW,

B4 BB AWOCHR KT

Fig. 4 Real object of laser slab with dual doped concentration
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Fig. 5 Schematic diagram of power-extracting optical path of laser slab with dual doped concentration
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Table 1 Actual extracted power of laser slab with dual doped concentration

Pumping Output laser power Output laser power Actual extracted Optical-to-optical
power /kW without pumping /W with pumping /W laser power /W conversion efficiency /%
10.1 2620 6082 3462 34.3
15.0 2620 7778 5158 34.4
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