F31E WA
2004 4 3 A

FP oot
CHINESE JOURNAL OF LASERS

XEH S 0258-7025(2004 ) Supplement-0008-03

S Th &L 300 W 11 LD Hilis Nd: YAG BOes
$E4, B #, TRE, BiE

(et e EARDIFERT, JEE 100015)

v

WE R REEROE B HZ A Nd. YAG Bl EHAMOERS P ROEHE  2h 3 56 HUF it /96 R ST T AR IS
LI WIFE , 7E AR M T HE A& T, 8 Az i A A8 LA SR B 02 A3 5 MR X iz S A KRR s TE RO Bl iR I 1A
R FIRURESS | 38 1L R A SOG IR 1 TSR AMERGE G ; TERUHE 22 [ A RIRBEERSFES UK R G0, DAFMEBRUT 4
B, 2AMEE BER A 30 4~ 20 W A9HELESOE — B S HE | Btz T3k 1200 W B 3281 T HACEH D% 0 300 W, - EH
R 26%EIMOEI . FEMCEERY TS 6 Q,3K48 T AR N 15 KHz, BkTEH 110 ns, FHh3h 240 W, i it M2
2 18 B Q REATHOEAYSH

XA BobER; THEHE; IS ; RIRIELE; kA Q

FESHES  TN248.1 XRRFRIAE A

LD Pumped Nd:YAG Laser with Output Power of 300W

JIANG Dong-sheng, ZHAO Hong, WANG Jian-jun, ZHOU Shou-huan
(North China Research Institute of Electro-optics, Beijing 100015, China)

Abstract The careful theoretical and experimental study was performed on the relationship between laser output power
and beam quality for the cw laser diode pumped Nd:YAG rod laser. In the condition of LD side pumping, the pumping uniform
and the absorption efficiency to pumping light was compensated by optimizing the laser resonator with dual rod structure. The
thermal induced birefringence was compensated by inserting polarization rotator and optical image system between two rods.
The average laser output power of 300W with 25% light-light conversion efficiency was obtained when the total pumping
power was 1200 W. The Q-switched laser beam at repetition rate of 15 kHz with average output power of 240 W, beam quality
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M of 18 and pulse width of 110 ns was obtained too.
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Fig.1 Schematic of the advanced laser head structure
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Fig.2 Comparization between the computer similation and the measured results of the fluorescence profile on
the cross section of the Nd:YAG rod
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Fig.3 Mesured focal length of Nd:-YAG induced by
thermal lens
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Fig.4 Schematic of dual rod laser resonator

B 4 o, BotsRE B - e M
J 4%, OC k- Tk 8% , X 1064 nm J <
A% HHARA BE R 25%; IO Sk M FRCE , 5 PA
TR B e BT A BE B A4S T PR I B 1 R 650 mm; 4
1 FiE 2 BRI E2—BB0Ek . Boe—mEm
iz ThEH K 600 W, H#EAL A R¢94 mmx80 mm
) Nd:YAG [l 4 ,Nd B 198 44 5 1at%; QR
& 90° A BEHENCAR of AR B

o F AP , i O A U B ()R] Hy
ABCD FtERA B REHE S B MP=RYw*, Jh R



10 F £5)

# ¥ 314

HOLAARIANAR  wo HHOCTERIEAN TR, h
BRI, O T P ek  MOE R E R R, AR R 8L
20 A i (AR SO KRR O R R BOBRER . A
kid4n, Frag sz R A IR, A5 LR hF
i i, DAL Ao R SEARAE O Al (A P OB, AR
AR E AT R A, A SGHE S P EOEk
PO AR A TR TEME BE , PR IS, IF
i Z LATE JE P A JRAR 25 B 44 - e B2 o SR A AR
AR, A SRR R R RO

4 SLWER K

i 7 O Sk Z Al A A e, 5 A
T A B HE HOXT, DS S S S 2 D Bl A 3
AR B ; RIS , 2 s A A S e 1 2% , BF U AH
Iz oL AR TR MK SR LSO, 1B 5 2
FEAR AFIAE A TSR RO TS24 V1920
A Q it Thae , HE AWM A ZES . MR,
it 7 AL B S, WO 9 HE SR i - Th A
i Q fi P ¥ R MBEHF LS, TEIAHIZ )

« CW output power
{without rotetor)

300 | » CW output power

{with rotetor)

2 + Q-switch CW output power
250 (without rotetor)

* Q-switch CW oatput power
(with rotetor)

Output power /W

10 15 20 25 30
Pump current /A

B 5 RBGMEROR BTG , S04 MO ThE M
¥ Q Hi th ThR Bl A s i At th 2k
Fig.5 Curves of continuously output and Q-switched
output power vs current with and without

compensation technology
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Fig.6 Pulse duration of Q-swiched laser vs repetition rate
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