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Table 1 Damage thresholds of BaF: crystals after laser pre-irradiation

Irradiation condition Bulk damage

Sample Irradiation Power density Duration T otal energy threshold
SW sem G /s /1] cem /J'('.Il'l-z

1 - - - - 1087 £ 109

2 Cu 0.7 60 42 1287 £115

3 CO: 27 4 108 1457120

4 XeCl 5X10° 30 times 0. 56 1647 +261

5 XeCl 1. 1X10° 30 times 1.2 18454203
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Table 2 Damage thresholds of BaF: crystals for different focal areas

Focal area/10" ® em® Surface damage threshold/] = em” :
10 225

64 72



11 34 A F 55 BaF: S HR I BOCH IS 1031

3.1.3 HAabr 100
VET 4 YobE i BE AL S, FERTIROE, 23k = 30T

YRS AT AR R T R A ok, S04 Rin e 2 7o}

3 B, BT T W RO, B0 R B SOl

B, So BEA RN 2 h HERZREIOEER S B & o)

(B2 5 £, BT R B2 xSHE 5 BaF ARG £ 30

SO0 PR B S R & 1o}

3.2 KBOREAIRG %6 15 %0 35 30
K ik i 40 S B 45 S I 1 TR, 40 L Laser fluence/> 100 cm™?

FREFEOCRE RN, —F RERVER R, i1 Bars S0 L2 MO0 BS b i 5 2
LM S « FAHAE, 28 BN BT ILE Fig. 1 Damage probability versus laser energy fluence
4 05 BAE, B 145 BaF. fh A F i f L% for BaF2 crystal
F1 50% 5347 )L I 40 B 20 500 1,36 X107 J/em® F1 2. 06X 10° J/em’-
3 BaF: mFERR M E MR HE
Table 3 Damage thresholds of BaF: crystals after acid etching

Sample Etching time in HCI of mass fraction 0. 05/min Surface damage threshold/J * em” :
Si - 225
Sz 60 300
S3 90 542
S4 120 1257
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Table 4 CW CO: laser damage results of BaF: crystals after acid etching

5 | Etching time in HCI of Laser Power density Time Damage
Sample R
: mass fraction 0.05/min power/W /W *em ” /s Phenomenon
, 100 185 0.8 No Failure
120 222 1 Burst
250 463 1.2 No Failure
2 60
260 481 -+ Burst
270 500 1. No Failure
3 90
300 556 1. Burst
100 185 1 No Failure
170 315 3 No Failure
. 120 230 426 . No Failure
260 481 5 No Failure
300 556 3.4 Burst
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Fig. 2 Damage morphologies of BaF2 erystals
(@) bulk damage of short pulse; (b) surface damage of short pulse;

(¢) surface damage of long pulse; () burst damage of CW-CO:z laser
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Investigation of Laser Damage of BaF: Crystal

Li Zhongya Cheng Lei Li Chengfu
(Shanghat Institute of Optics and Fine Mechanics, The Chinese A cademy of Sciences, Shanghat 201800)

Abstract Laser damage and strengthened laser damage shrength of BaF: crystals
are investigated by short pulse, long pulse and continuous lasers. Laser damage
thresholds, damage morphologies and effects of strengthened are reported with dif-
ferent experiment conditions. The mechnisms of laser damage and strengthened
laser damage strength are analyzed.

Key words laser damage. strengthened laser damage strength, mechanism of laser

damage





