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Design of multipass pump schemes for thin disk lasers

WANG Xiaodan, TIAN Lijun, TU Sheng, WANG Zhihai, LI Hujjian, LI Bin, HE Yehuan, YE Dahua
(Southwest Institute of Technical Physics, Chengdu 610041, China)

Abstract: In order to achieve high absorption and conversion efficiency of thin disk lasers, the method of multiple pumping
absorptions was adopted. Combining with the pumping structure of light spot asymmetric parabolic surface and light spot
symmetrical aspheric surface, a new method of high pumping passing was proposed to improve the duty ratio of aspheric beam
distribution. The multipass pumping structure was designed. The optical path distribution and spot position diagram of 24 passes
pumping schemes were simulated by using ZEMAX. Absorption efficiency of thin disk crystal on pump light with different
pumping passes was calculated theoretically according to Bill” s absorption law. The results show that among the designed pump
structures of 24 passes, 36 passes, 40 passes and 80 passes schemes, the absorption efficiency of 36 passes pumping scheme is

the most cost-effective. The research has guiding function for the design of small multi-pass pumping structures with high power.
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Fig. 1 Tele-centric imaging focus pumping system
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Fig.3 a—12 passes pumping schemes b—corresponding draw of distribu-

ted pumping light
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Fig.4 a—24 passes pumping schemes b—corresponding draw of distribu-
ted pumping light ¢—ZEMAX simulation of 24 passes pumping

schemes



262 Wk A

2018 4 3 J

3.3 36 MEHHIZLEN

24 phRERHhE REEA BB AR s Rk
PR, HRE Y iz e AW = e, T
24 ppE Iz 6 B L SR IR A i 1), Nl 4b BT
7N JCBERY I3 A N T ~ 12 FR AT A 5 1], PRk e 1
S EBE S TR 7R G A 5 A 15 2 T AR A R OB, {75
mm R _EGBE Y H S R RN G R 2 AR K
HOHRE T T4 5 B il s S AR SR iz S R e A MEDG
PR R A SO A HERR B S B T 36 Utz
W ERRAME I 4548 . WK Sa iR 2 R G451
ALHE— A R OG- AR BRSO e — A A
BB 1> T B 5 A > 90° 7 1 A T A% 45 2H
WA 5b s, WSz 5 1 G R AR K
PG A 00° b Ba LA SR AR FE Ak I, 7] 24 pp—#F
FEBES AW AR, (HE 2 B TR S BE@ A0 B ), 3
FAHER B IIESYTIR TEQMALE T, 1 b5 Bk &
AEXTRT 8 YR A3 LAAH 5 9 77 1] 22 UK 23 SR AE AR BR T 178
BE b ITSEEE T 9 A~ ~ 18 ASSGBE I 4 5 1] (13254
WESC, TE SO A A EL M, D) 2 82 v db A OB S)
AR SR, DTN 1T OGEE 531 (PR 2 A 38
iy OGRS

Fig.5 a—36 passes pumping schemes b—corresponding draw of distribu-
ted pumping light ¢—36 passes pumping contour of laser’ s output
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