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Table 1 The physical proporiies of Ge, GaAs, ZnSe and KCI
Parameter Symbol Units Ge GaAslll]l | ZnHeellt] Edl
Refractive index at 10.6 ym n — 4,00 3.275 2,408 1.457
Temperature dependence of » ;F_ /o 27717 149 64 ~31.301)
Thermal conductivity K W/em-*(C 0.5017 0.48 0.18 0.065401
Expansion coefficient a £10-6/°C 6.104 5.7 7.6 3l
Young's modulus B 108 PRI 14,901 12 9.7 4.304]
Rupture modulus o P8I |15500M 20000 2000 64007
Critical stress e, PRI |13500M@ 2000014 H10014) 28004
Hardness — Knoop 850 750 120 7.2
Poisgon’s ratio v — 0,34 0.31 0.28 0.360M
Elasto-Optic coefficient Py — 0.871 —0.143 0.105 0.2112
Specific heat ¢ J/g-°C 0.310011) 0.335 0.356 0.6800LL
Table 2 The results from the caleulation of th2 thermal distortion cozfficient
Parameter Units Gie GaAs ZnSa Kl
dn/dT 10-8/°C 24,523 16.99 13.65 22.37
Thea‘fi}fgf%m 10-6/°C 17.57 ~4.94 1.85 3.90
State of stress n%aP s /6 10-6/20 a77. 149. 64. -31.3
mgﬂggﬁilaiit?;ti;? ¥ 10-6/°C 819.09 161.05 79.50 —5.03
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WOt H RN, BAMERNT 1P, XEREFORZHHES P>15P81, HitHLEE
B 2.5cm, @OMEBRENLRTFEZELEHN, BT 20kW OW 00 BOLRAER N

3.6~4.5cm, {2k EH 6em,

%t Ge 1 GaAs, BT # MM, B AH.LRAZNOOHE Ab WRATESZ/, I
J ZnSe, ¥f—A4~ 20 kW Hi fBOL R LK, A KC1 MERIK BRARE NLFEH
2 RE T BT, EILEER, MWoe¥miEE g, KOl &—MEHHEna e, Rim KO K
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Table 3 The calculated design parameters

Design parameter Symbol Units Ge GaAs ZnBe Kd
Requircd thickness ace. to (1) l cm 0.35 0.29 0.52 2.23
Critical thicknes ace. to (3) [ cm 0.33 0.34 0.33 0.37
Birength of equal importance T 108 PSI 15.3 14.4 14.7 12.0
Chosen thickness I cm 1.5 1.5 1.5 2.5
Chosen radius T em 6 8 6 6
Volume absorption coefficient Fo cm~1 2310 7 4 x10-310)| 5.7 % 10-410] | 1 8 %104
Absorptance for AR Coatings| (L—R) A1+ 4. — 8x10-4 8x10-4 1.1x10-3 3x10-4
HEffective absorptance A, -_ 0.031 0,012 0.002 0,0009
Temperature difference 4T °C 40.1 19.1 8.5 6.3
Phage dillerence il rad 113.8 a7.4 6.0 0.47
Distortion of a plane wave %—%_ ;?Q?’;fgiis 18.1 4.35 0.96 0.07
QOritical temperature ace, to(8) 4T, °C 897 585 165 8.3
FOMgp — 108W 16.7 70.2 58.6 1.79
FOMp — 108w 0.18 0.26 1.2 15.2
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LA 55T 5k A0 .35 B BE AR Db VRO AR, B3 T T Z R R R
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W CE K.
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Table 4 Comparsions of absorptance between interface and volume of
layers with different processes

Process Coating Al:orpt nce, %

Bare Kl Substrate 0.003
KC1{20 nm ZnSe| Air 0.011
KC1|0.759 _’4: ZnSe| Air 0.014
KC1i0.759 -}lZnSe—BO nm PnglAir 0.023

Conventional resistive ¢
evaporation K(C1|0.759 %ZnSe —0.538 % PngI Air 0.025
KC1|0.759 .}ZnSa—o.ws .f% PbF,—20 nm ZnSe | Air 0.025
KC1|0.759 -;—'Znﬂe—ﬂ.538 %‘PbF —0.333%@5015: 0.044
KOl 20om ZnSe Air 0.007
K01|0.759 -Z_ZnBe Air 0.008

JTon-assisted resistive - e A .

KQl{0.759 = Zn8e—30 om PbF.| Air 0.011

evaporation with 4
Ar+-ion energy EQ1{0.759 4.‘;- YnBe—0.538 .;L PbF, ! Air 0.014

of 40eV P "

KaQl D.?ﬁgiZnSe-—O.ﬁE.S -4—PbF2-20 nm ZoSe|Air 0,023
K01|0.759 2 ZnSe~0.538 %Pbm—o.sas%mss}mr 0.027
KCl[20 nm ZnBSe|Air 0.013
K01]0.759 %ZnBe Air 0.041
Jon-assisted resistive KOIKU-T59 2 ZnSe~30 nm PbF,|Air 0.042

evaporation with 4
Art-ion energy R010.759 2 ZnSe~0.538 2 PbF, [Air 0.044

of 3T0 eV 3 a

K01(0.759 % ZnSle~0.538 & PbF;—20 nm ZnBe!Air 0.047
KOl ]cu?:;g 2 znSe~0.538 -i"-Png—O.BSS %Znﬁe’;&ir 0.051

B 1035 57 % ] Nicolet DX i BLrt ¥ i {3 i &, X7 8 B A i A AT 8 13K 99 %,
HAYiER 4W, Eiike(1/e) %% 0.1mm OW CO, Bt ERT R, BELHR
¥, XM HBRGBREESMET 10° Wom?, SR, FHOEAANEHBEEMX, 258
ThEAM N, BT 20kW BORRR3Z 2 MR, 30 MR 21T,
e F KO Sikfe R34, W8 L ZnSe-PbFy-ZnSe = R R &, T 20kW 00,
WG 7% B DA R AT L
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Abstract

Appropriatre figure of merit for describing a meterial used for a high power

laser window has heen pressented. And characteristics comparisons of four materials
including Ge, GaAs, ZnSe and KCl have been made. The optical element made from
the single crystals of KOl turned out to have good performance. An antireflection
coating with low absorptance and high laser damage threshold has been designed
and prepared.

Key words antireflection coatings, laser damage threshold.



