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Analysis and Control of Self-Excitation Oscillation in TIL
of the SG-1I Facility
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(Laser Fusion Research Center, China Academy of Engineering Physics, Mianyang, Sichuan 621900, China)

Abstract In the pre-amplifier of high power laser facilities, more than 10° gain is produced by the high gain
amplifier, in which self-excitation oscillation would be easily formed. Based on the theory of self-excitation
oscillation, the gain and loss in the system are analyzed, and the self-excitation problems in the high gain amplifiers
of TIL of the SG-1II facility are studied. There self-excitation cavities would possibly exist in the system. Using the
methods including tilting the ends of Nd: glasses. adjusting the beam, utilizing isolations and electro-optical switches,
the self-excitation oscillation is controlled. These suppression methods are validated in experiments.
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Fig. 1 Schematic of high gain pre-amplifier system

AT S HE BTG DK 2 2k R AR R P1 .45 B 1 R R ER Ot A KR AR i P2 ZH L B RS AR IS Bk AR
MR 2% Nd:glass 1RRR . 2 FEfE CM1 RS R EA Nd= glass 1, SUE R Z G ' A8 2o 247 5 e 't a4
45 5 7 AR S IE R 900, B fm i i P1 RS AL I EE L1, 2o W Z0BR 2f 4 S — ot IF ¢, T AR
K 2% Nd: glass 240 Nd: glass 3, #{ UK B G R L WS CM2 2 1% 8] Nd: glass 2, Nd: glass 3, $G#E K G
S VR RLA RO AR N 457 B T e R AR AS . di AR e PS i, Nd:glass 1.Nd+ glass 242 it 50 £5 3 £5 K .
Nd: glass 3E24H 10 £ 15 45 5K .

T 55 D) 2 [ R BOE R Ge v B ARG R AR 1 FZAE A 2 4 DGR R I AR 5 2) A RE A R
SIS U AR A5 KT A TR AR L B 2 2

ReR +G=1.

U R IR o B4 16 5 4~ S THT A S5 3R . G R ISR IS A 38 25 o 86 T 1 A R A% B0 AR 40 ' i vy A
I3 M 5 2% B A Ik A [ g

3 B MER Rt

ZE Ty KAWL AT REE IR 1Y [0 #% . 251 > AT e AR Y B 2 s B CMIL 5 BRSO #8 Nd: glass 1
il 2% ARG B 4R 9 i S5 RO B AN 2 s .

B CM1 G 3R Row =99. 7 %6 BRAR R #% Nd: glass 1ty 187 98 47 35 17 5% Fo 42 5T 2R Raa=0. 126, 4R
TR 7% R A 35 B R 99. 6 %6 AR A (D R AT 153

Rey * Raa « G =99.7% X 0.1% X 50* X 0.996 = 2.48 > 1.

T BT CML 5RO 8 Nd: glass 1R R 14 RETE B 01 3#6 ol 6 2 A PR 45 1 . TR0t 7 S B fin 1 3o
e el 336 S i T W el — 2 A TR I TR O S BB AN A 5 TR L L T

5 2 A5 b [a] A AL AR S R [l g R e CM2 SRR TBOR 2 Nd = glass 3 RiT 2 11 A4 18 A 4R 355 1 » 45

-
=

-
=

< -
- -

Nd:glass 1 L . Nd:glass 2 Nd:glass 3
CM1 CM2
K2 [l nER K3 [k 2 mEE
Fig. 2 Schematic of the self-excitation cavity 1 Fig. 3 Schematic of the self-excitation cavity 2
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Fig. 4 Schematic of the self-excitation cavity 3
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Fig. 5 Comparison between the results with (a) and without (b) self-excitation by controlling the electro-optical switch
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