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Study of Cavity Mirrors of DF Chemical Laser with High Damage Threshold
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Abstract In this paper the design of coating system choose of materials technology of fabrication as well as the
experimental results for the damage threshold and thermal deformation of the cavity mirrors of DF laser are reported. The
experimental results show that the thermal deformation of he cavity mirrors of DF laser is about 0. 34 A =632.8 nm

under the power density of 21 kW/cm®  and the damage threshold of the cavity mirrors of DF laser is higher than 40 kW/

2
cm .
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Table 1 Optical properties of thin film materials
ZnS ZnSe YbF, PbF,
Refractive index n 2.15 2.3 1.36 1.74
Extinction coefficient k& 2.25x107° 1.5x107° 3x107° 6x10°°
DF ZnS  YbF, Sub/ HL °H 6L6H " /Air
YbF, HL Ao/4
ZnS  YbF, Ay =633 nm 1
7nS 7ZnSe 7ZnSe
YbF, 3
H4411-11
2.35 OMS-3000
0.4~13 um
3800 nm 5
6 YbF, 5

DF

9x10™* ~4x107* Pa
Si
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Fig. 1 Theoretical calculation curve of the reflectivity of the cavity mirrors of DF laser
a in the range of mid-infrared wavelengths b in the range of visible and near-infrared wavelengths
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Fig.2 Tested curve of the reflectivity of the cavity mirrors of DF laser
a in the range of mid-infrared wavelengths in the range of visible and near-infrared wavelengths
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Fig.3 Experimental scheme of damage threshold and

thermal deformation
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Table 2 Experimental results of thermal deformation of cavity mirrors of DF laser

Power density

Thermal deformation

Test No. Sample No. W PVvalue A =632.8 nm Damage situation
1 020709 21 0.305 No damage
2 020712 21 0.311 No damage
3 020813 21 0. 185 No damage
4 020815 21 0.192 No damage
5 020820 21 0.532 No damage
6 020827 21 0.317 No damage
7 020708 21 0.164 No damage
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Fig.4 Typical tested results of thermal deformation
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