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Tightly coupled side-pumping technology of
miniature solid state laser
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Abstract: Direct pumping technique of micro-modularization diode side-pumped solid-state laser (DPL)
was studied. The pump distribution of laser diode in gain medium was analyzed. The results show that
the distribution of the gain relates to the parameter such as the waist radius of the emitter, the number of
the bar around, the distance between pump sources and crystal surface, the radius of the crystal rod and
the absorption coefficient of the crystal. Through adjusting the above pump parameters the pump
distribution can be realized which has the character of strong center and weak edge. An experimental
equipment of laser diode symmetrically side-pumped Nd:YAG laser was also designed, and the
miniaturization of diode pumped solid state laser was achieved.
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Fig.1 4LD side-pumped laser rod
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Fig.2 Section of a diode directly side-pumped laser rod
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Fig.3 Section of 2LD side-pumped laser rod
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Fig.4 Two dimensional plot of pump distribution with dy=1.5 mm
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Fig.5 Measurement results of output spot

[atensity a. u

I V] L ot

&1 6 i th o i Gk oy A
Fig.6 Distribution of the output intensity

3 4 it

SCHVR BT 73R A3 BT T SO AR I T R
B R R BOE A T A OGS AR RE AL, R LD
BT Nd:YAG HY B A U T X FR S AR | 52
BT DPL M BIAL 33X s 50 R SR M ST
T . LD 554 85 A T X 2 25 400y B[] B /2 LD
(1) 1o R A O UL B e B3 4y A & LD BAR A ZE
XS, HLEARA 0y S B A G A ] 8
BSR4 AL E, FEOGHY x,y B 4E T A TAEY)
T ARG R AR TP OB A KA L SRR —
B, B UE Ly AR H A 4%, TOvk S e 4 S A
TS, T LB B A0 D3 035, — LE AR R A0
SR e R T S TR

S

[1] Liu Lei, Zhang Dayong, Zhao Hong, et al. A tightly coupled
diode pumped microlaser with passive Q switch[J]. Laser &
Infrared, 2010, 40(6): 609-612. (in Chinese)

XNE, ORI, B, 4. LD B A wsh e Q I
e LI 7T [J]. #5404k, 2010, 40(6): 609-612.

[2] Barnes N P, Barnes J C. Injection seeding I: theory [J]. IEEE
Journal of Quantum Electronics, 1993, 29(10): 2670-2683.

[3] Guo Weirong, Li Qiang, Feng Chi, et al. Numerical
simulation of pumping performance of diode side pumped
thin disk laser [J]. Infrared and Laser Engineering, 2012,
41(4): 906-912. (in Chinese)

FRIHIR, R0, b, AF. A 0N T A0 R OGS A4
PEREBUEAG K] 05 5WOL TR, 2012, 41(4): 906-912.

[4] Zhang Shenjin, Zhou Shouhuan, Tang Xiaojun, et al. Pump
distribution in gain medium of laser diode side pumped disk
laser [J]. Infrared and Laser Engineering, 2007, 36 (4):
505-508. (in Chinese)



1178 Gk AR %42 K

TRH 4, R, AT, S R 00 T R O laser-diode side pumped solid-state laser[J]. Appl Opt, 2000,
A BRSO A A [I]. 20405 #O% TR, 2007, 36(4): 39(30): 5482-5487.
505-508.

[71 Minassian A, Thompson B, Damzen M J. Ultrahigh-
[5] Sutton S B, Albrecht G F. Simple analytical method to efficiency TEMq diode-side-pumped Nd:YVO, laser [J].
calculate the radial energy deposition profile in an isotropic
diode-pumped solid-state laser rod [J]. Appl Opt, 1996, 35(30):

5937-5947.

Applied Physics B, 2003, 76(4): 341-343.
[8] Xie Wenjie, Tam Sui-chong, Lam Yee-loy, et al. Thermal
[6] Xie Wenjie, Tam Suichung, Yeeloy Lam, et al. Influence of and optical properties of diode side-pumped solid state laser

the thermal effect on the TEMy mode output power of a rods[J]. Optics and Laser Technology, 2000, 32: 193-198.

N —

.................................

ETRTIKPLENIMELSIN FTIR Z m iR E £

BRI HER, G T, BT
(P HERFE AF5EFREEFR, AL XX 430074)

W E . SEMBEBRCENELEENES 7@, TRTANKXEL L EREA, £ 5 FHA K TG
% SRR FTIRFEARAZR A AERBPRER AL R ZR RS ZIRILLI R F T, RAEA ZRA B L
BTHFIAAREAZT, AR F FHRGFA, BT —FK TR FIRPRR G AN £ R
(SPLA)&H FTIR R LA RAF O IRILL 9ok 5 a9 4% 5, T2 B R IRIE P A 2R3 F- 46 ik &, Bl abaE M 2
THAR TR S EMERFTS,FHT SPLA Hik, F#AFTREHOMB LR, TRLER LN, 4
Yo THE e % £ 50k SPLA Fik ey ik S XTI AR 3 T 438 3.5 45, T AR A 3R 5] h Ak 5 0 B T A i 5
a8 A M, SPLA ik T m A B 4 § 5 it T &, AR B R e T A,



