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A = 0.6328 um(vis) & 3.39 um(ir)
D2IA =24 ) 0.028 )
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vis 0.6328 um
1. laser {ir 339 um

2. laser expander
3. optical chopper
4. specimen surface

5. optical detector{ vis Si photodiode
Ir HgCdT e photoconductive detector
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) P=Pbk; B; A, G, P4 Grmax)
:ps+pd
p.cosO:=A-exp{-f 2/(20%)}-cos{(2)-(f/g)))}

(6:s Br)=(Grmax: O)
f=0, g=( )20
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f=(p2 +q2)1/2
g={-kp+(f *-k*g*) ")} /f
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g=Sin&:Sing;
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specimen No. 4 A o P F R. Ry Ry RJ/R4
o] Sr-l Sr-l Sr»l

1(vis) 0 019 041 0.22 0.004 021 071 091 0.23

20 0.17 044 0.19 0.009 020 060 0.80 025

40 024 045 0.17 0.010 025 054 080 0.32

60 036 038 014 0.023 028 046 0.74 0.38

2(vis) 0 021 062 0.17 0.002 036 054 091 040

20 021 057 0.15 0.006 033 047 080 041

40 0.27 049 0.14 0.010 03 045 080 044

60 042 036 0.14 0.021 030 045 0.75 040

3(vis) 0 0.60 028 0.16 0.022 036 053 08 041

20 0.60 026 0.17 0.065 031 053 086 0.36

40 0.60 030 0.16 0.46 038 053 091 041

60 094 019 0.27 3.9 030 088 118 0.26

J 610 0013 025 0.16 001 079 080 0.01

A(ir) 0 050 026 0.17 0.031 027 056 082 0.33

20 048 033 0.3 0.032 037 041 0.78 047

40 0.77 020 0.17 0.049 026 053 080 033

60 167 013 014 0.37 028 046 0.76 0.40

2(ir) 0 064 017 0.21 0.015 031 068 0.83 0.8

20 043 030 0.17 0.071 015 054 083 034

40 0.69 0.17 0.8 0.39 028 057 075 024

60 094 015 0.27 1.33 018 068 0.90 024

135 0.013 0.25 0.14 022 078 082 0.06

3(ir) 0 J 389 0.031 0.098 0.036 038 031 0.69 055

20 & 444 0.027 0.10 0.053 034 032 066 052

40 | 542 0.025 0.094 0.054 035 030 065 054

60 | 875 0.024 0.090 0.041 055 028 083 0.66

specimen No. 6 (pCOSER)max O P F R Ry Ry RJRy
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--- Planck distribution for heat transfer
--- order of surface microstructure

--- transient radiation phenomena
--- real-time in-process surface diagnosis

--- absorption and emission of radiation
--- hemispherical reflection by surface microstructure
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wavelength . 0.30 - 11 um at 93 points
cycle time . 2s
spectra ; reflection, emission /?NN E N

oplics, Sensors: 4 gratings, 7 motors, 99 detectors
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tungusten-halogen lamp
SizNy4 light source
rotationary concave mirre
shutter disk

specimen
K-thermocouple

heater

concave mirror
rotationary plane mirror

. chopper

. entrance slit

. filter disk

. rotationary plane mirror ]
. rotationary plane mirror Z
. collimator

. diffraction grating

. camera mirror

. 35-Si photodiode array
. 16-Ge photodiode array

. 32-InSb

photovoltaic array
. 16-HgCdTe
photoconductive array



wavelength region um | 030 11 1.8 55 11
light source tungsten-hal ogen lamp silicon nitride light source
diffraction grating
blaze wave ength um 0.80 1.25 3.20 6.79
number of grooves  /mm 200 150 41 12
higher-order light cut-filter
cut-onwavdength pum 030 057 0.90 1.7 33 55
detector dement array (S) (Ge (InSh) (HgCdTe)
dlicon germanium | InSb photo- HgCdTe photo-
el ement photodiode photodiode voltaic conductive
detector detector
dement size mm W0.9x H4.4 | W0.8x H1.0 | W1.0x H1.0 W1.0x H1.0
element spacing mm 0.1 0.2 0.25 0.3
number of dements 35 16 32 16




~— optical detector arrays

4 f{r amplifiers
[ > 5 troll
: 5 8 Ef,—cun oller
@ | mp |
: o~ |
@ e !
E*;E—gﬁ'!— :
= ! ADC ||
i e
i S '
o ||| |
i p———— |
, 1 il |
81 1. e |
thermo- i
couple @ B2 TE— ' PC
MITTors |
QEOOB[ | !
Gh i |
stite: @ ; maotor [F
chopper @ E -
filer @} .
ADC  :analog-digital converter

motor IF @ motor interface
MP : multiplexer
PC : personal computer
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high-temperature
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A film thickness
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small reference blackbody

ID 920 mmx 50 mm
diaphragm: ¢10 mm
material: SUS304
sheath heater: ¢ 1 mm
... 3 circuits: base, body & neck
thermocouple: K ¢ 0.1 mm
... at base, body & neck
calib. temps.

1000, 1050 and 1100 K
emittance: 0.99
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tungusten-nalogen lan
SizNy light source
paraboloidal mirror 1
paraboloidal mirror 2
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. cam mechanics

concave mirror
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. filter disk
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. collimator
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