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Laser induced damage in sapphire crystals

Sun Yang, Li Chengfu, Zhang Qiang, Guo Juping
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Abstract: In this paper, we have measured the surface and the bulk damage thresholds' in
Czochralski-and Stockbeger-method-grown sapphire erystals under 1.06um and 0.53 pym laser
irradiation. We also analyses the factor which affects the damaze, and discuss the different

damage mechanismg.
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Fig.1 Ixperimental set-up ior laser damage

1—Nda:YAG laser; 2—energy meter; 3—beam splitter; 4—attenuator;
5—Ilens; G—sample

9 1008, FHURAEX SBEHRITE, MR B NEMAEBOLER R R R, &
WHRBFWME LR, %£%/EH Normarski B MMERGR R, AT RGES, HEET#H
Sty LR,

ALR P WG H O HEEAG . R 1-on-1 M7k, BI—MIERHE B — K,
AEECEREHGR e — LR AR I, PR EE SO T JLE 3K 50% /Y i A1 B Gk
p g i N

I
2

B 5 i 3
— I ) y
Al - Tiw - F i r

C

PIFF B EA f A0 S0 LS00 B SR 0 2, gy PRl AT AT LR A AR

100 100 -
_ (@) @
E 80+ threshold o ;\; got threshold
2 | o233 Z | e 183
S 6o} © 19.5 . Z ok © 16.7
e o
= £
b 2
o 40r . 40
g,

E 20 -] E 20k
3 g
= [ ]
0 1 i 1 % 1 0 1 " i " 1
10 20 30 - 10 20 30
Laser energy (J/cm?) Laser energy (J/cm?)
100 1001~
— (e) - (d)
§ 80+ threshold E‘g 80F threshold,
z ® 202.4 = ® 160.4
= ol 02473 = . o 185.8 -
2 & B er °
o -1 .
C B e
R 1] ] TS

S %

g 20p ® Jo E 29}k

(1] x]

e o a

0 1 1 lf L ' 1 1 M 1 . {
100 200 300 100 200 300
Laser energy (1/cm?) Laser energy

(@) 1.06um, surface damage (b) 0.53um, surface damage
(¢) 1.06um, bulk damage (d) 0.53um, bulk damage

Fig. 2 Damage probability versus laser energy density
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Fig. 3 Bulk damage morphology: front Fig. 4 Bulk damage morphology: side
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on sapphire surface B
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Fig. 6 Photograph of defest etch-pit in sapphire crystal
(a) St-ckbager, D=6x104/cm?; (b) Czochralski, D==3.5x 105/cm?
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