CO. U —¥ — FEMROTME (& « AN

31(31)

KiiH CO. L —H—FXFEHmD T EEER

i

FE-AHN =

WTHEE () BFFeBaR s v —7 T214 JIIBH& ERXR=H 3-10-1

(1989 £ 3 A 17 HZH)

Evaluation Experiments of High Power CO:2 Laser Optics
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Measurements of reflectivity map and optical distortion have been performed as evaluation
experiments of high power CO: laser optics. Reflectivity map of large-size optics of up to 150
mm diameter is measured automatically by means of the comparison between the CO: laser
beam reflected by the sample and the reference one. The surface normal of any measuring point
is adjusted to coincide with the axis of the optical system by the four-axes control. Accuracy of

the measurement is confirmed to be 0.5% of the measured value.

The optical distortions of

the transmissive optics have been measured by the interference of a probe He-Ne laser. The
interference fringe is observed by a video camera when the sample is irradiated by a CO: laser.
From the change of the fringe pattern, the optical distortion is obtained. Moreover, the
thermal lensing effects are measured as the influence to the laser beam transmitted through

the optic.
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Fig. 1 Schematic of the optical system for the reflectivity map measurements : C, chopper :
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Fig. 2 Automatic mirror alignment by the four axes control.

CM, concave mirror.
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movement, 2: Z-axis movement, 3: A-axis movement, 4: B-axis movement.
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Fig. 3 Block diagram of the electronics and the data acquisition system.
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Fig. 6 Measured reflectivity map of an AR-
coated ZnSe lens of 76 mm in diameter. @ : 0-
0.5%, O: 0.5-1.0%.

Fig. 7 Measured reflectivity map of an AR-
coated KCl window of 150 mm in diameter. @ :
0-0. 25%.
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Fig. 9 Photographs of the interference fringe of the ZnSe optic at the irradiation of different power
CO: laser. (a) before irradiation, (b) at the irradiation of 200 W, (c) at the irradiation of 650 W,
(d) at the irradiation of 1050 W, (e) after the irradiation ended.

Fig. 10 Spatial distribution of the temperature
rise derived from Fig. 9(d).

BHEBCENTEKRI6HEOE(LIH D, T 13C D
BE ERic/is %, Fig. 9(d) b ortE LICRE LR OZE
R4 % Fig. 10 iR

T, BELROZEMSHEZYIab—Ya LT
55, KERRITHEL, EXIFHORESHIRITL
&, o, BAOBRRIEFELZOT v VDATIE
Y, REFNORBITO SO EIRET . B=EE
BROEHREICBT 21T

T= To+ (BI/4£)re? — 2+ (BI/26)ro? In (R/ro) (3)

(if 0=Zr=ro)

T=To+ (BI)2k)re* In (R[r) (if r=r<R) (4)
123, 22T, rizhlb oo, £ I3AEEE,
BIRBUER, TiZv—F—HOHE, RIFZHOEET
5. i, BHOWEITRE To lKAHIINhTED,
CO:z L —¥—Ri3EE ro DHETH 5.

(3), (1)R%E b L KHHELIBELRI 5 Vi,
Fig. 9(d)» 50 18771 @ BE EH% Fig. 11 joR
T ZOFEICBVT, AROBKESE0.35% & L.
IR OBIERE 0.002cm™, #B43 K 45 MR 0.3
%, FHBHIERERE 0.1% & D 4 % v 7 Eh SR
Fig. 11 CBW3aHMBEEABEEDERD, BdiCHE
CBOTARP~ORRERE L CEICLBbDLE
bhs. ,

Fig. 12 it CO: L —¥ —NOMEH 7 —LRE LR

2¢ T T T T T
o
o
w
fe
¢4
w10 -
]
=
<
i
a COp LASER \\
£ 7 IRRADIATEC AREA N
w / N
/ V /J N
N
[s] 1 1 i) 1 1
-12 -8 -4 o] 4 8 12

RAD!AL DISTANCE (mm)

Fig. 11 Spatial distribution of the temperature
rise on one axis of a ZnSe optic derived from
Fig. 9(d). Solid line is the measured value and
dashed line is the calculated value.
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Fig. 13 Photograph of the observed permanent
crosshatch distortion.
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Fig. 14 Irradiation power density at which the
permanent crosshatch distortion is observed as
a function of the percentage absorption. O : no
crosshatch observed, X : crosshatch observed.
Solid line corresponds to the absorption power
density of 1.1 W/cm?
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Fig. 16 Permanent deformation as a function
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specimen optics. O, X, A : single crystal, O:

polycrystal.
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