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Table 1. Parameters of the optical material

specilic specific heat elasticity

) melting coefficient of .
sample gravity . . heat conductance coelficient

X point ( C) lexpansion (/C) .

(g/em”) (Cal/g * C) |(Cal/s *em * C) ( Psi)
fused glass 2.21 1700 5.8x10 7 0. 188 8.43x10° 10.6 X 10°
Ko glass 2.51 1400 7.6X10°° 0. 205 2.66%10° 11.6X10°
MgF: crystal 3.18 1255 8.8X10 ° 0. 204 7.51X10°° 9.0x10°

We ks H #: 1996 429 H 18 H



1 3

= I AT A
5L A

25 P T 2 B 21

Table 2. Experimental results of CW laser damage

| irradation power focal area power density |
sample N N damage state
time (s) (W) (em”) (W/em’)
Vo | 1 84 7.85X 10" 1. 07X 10° bulk split
Mgk:zerysta
sy 6 200 0. 785 254,78 bulk split
Kool 1 97 7.85%10°° 1. 24 10" bulk burst
i) a"-‘
PEs 6 215 0. 785 273. 89 bulk burst
fused el 1 360 7.85%10"° 4.59x 10 bore a hole
Heed g 15 495 0.785 630. 57 surface soften

Table 3. OxygenHodine chemical laser induced damage

irridiation focal area | power density
sample i N , damage state
power (W) (cm”) (W/em”)
Ko glass ~ 5731 0.078 7.35X 10" burst
antireflective film s
) ~ 8887 0.0113 7. 86X 10 bore a hole
coaling on quarlz
M gF: erystal ~ 7618 0.0113 6.74X10° split
fused glass ~ 14433 0.0113 1.28 X 10° no damage
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Fig. 1 CO: laser induced damage of fused silica
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Table 4. Process of Oxygen-odind chemical laser induced damage in antireflective coating on

quartz and M gF: erystal

sample quartz+ antiflective coaling MgF2 crystal
time (s) 0.726 0.726~ 1.2 0. 248 0.248~ 0.6
melting and burn—-| melting and bur— | appearing split | split and light be-
damage state ing ant mul‘face, ap- | ing a holle, glvmg and light coming  stronger
pearing lights out glaring lights at last, the whole

materal is splited
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Fig. 2 Residual strain present on Ko glass surface
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Table 5. Damage threshold on Ko glass surface before and after ion exchange treatment

] 1 befare after
sampie (W/em?) (W/em?)
Ko 292.6 418. 4

Fig. 3 AFM topographic image of Ko

(a) Original topographic image of Ko glass; (b) Topographic image of Ko glass after ion exchange treatment
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CW Laser Induced Thermal and Mechanical Damage
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Abstract CW Laser induced thermal and mechanical damage in optical window materials
are investigated. Inhomogenous absorptance will result in thermal stress in optical materials,
which seriously induced macrodamage, fusion or fracture. Thermal and mechanical damage
are related to laser power and thermal properties of materials. lon exchange treatment was
used to strengthen glass surface.
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