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A short-wavelength FIR laser diagnostic system of 
40 to 70 p. m in wavelength is under consideration for 
large volume and high density plasmas[l]. For the 
wavelength region,a diamond is an exellent material 
for windows of a laser and a plasma vessel, and for 
beam-splitters of multi-channel interferometer, 
because of high transmission in the region with high 
strength and high thermal conductivity. However, 
reliable optical constants to design the 
optical-components are unknown. Therefore, the 
optical constants (refractive index, absorption 
coefficient and transmissivity) of the CVD-diamond 
etalon for 47.64 pm, 57.1511 pm and 70.51163 pIn in 
wavelength have been measured precisely by using a 
system shown in Fig.l [2]. In the measurement, the 
CVD-diamond etalon of 25 mm in diameter and 
1.023±0.00 1 mm in thickness has been used. Figure 2 
shows a typical example of transmission signal as a 
function of incident angle for the 57.1511 pm light. 
The refractive index is decided from the angle of each 
peak, and the absorption coefficient is obtained from 
the transmissivity of the first peak. 

Table 1 shows the optical constants (n, cr, 1) of the 
CVD-diamond obtained for each wavelength. The 
constants (n, cr) are the same for both s- and p
polarization. The accuracy of refractive index is 
limited to four figures by that of the etalon thickness. 
As shown in Fig.2, the experimental results agree with 
the theoretical ones within ±2 %. For a crystal quartz 
etalon at the same thickness, the maximum 
transmissivity for the extraordinary ray is estimated to 
be about 68 %. It has been verified that the 
transmissivity of the CVD-diamond is much higher 
than that of the crystal quartz for short-wavelength 
far-infrared region. 
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Fig. 1. Block diagram of optical constants 
measurement system. 
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Fig. 2. Transmissivity of the CVD-diamond 
etalon as a function of the incident angle for 
57.1511 fJ. m light. 

Table 1. Optical constants of CVD-diamond 
(* at optimum angle for 1.023 mm in thickness) 

). [/1111] n cr.[cm-I] T[%]* 

70.51163 2.383(2) 0.19 97(9.1°) 
+0'()01 +0.01 +1 

57.1511 2.383(0) 0.32 96( 11.7°) 
+0.001 ±0.02 ±1 

47.65 2.382(6) 0.37 94(10.6°) 
±O'()Ol ±0.02 +1 
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