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Simultaneous Measurement of Normal Spectral Emissivity and Optical
Constants of Heat Resistant Materials at High Temperatures
- Surface Temperature Determination Using the Christiansen Effect -

80223962 (Daisuke Yajima)
1
1
3 SUS304
2
2.1
()
15(2,0,Tg) -1, (2,T,,
8(/1,9’]"5): S( S) bg( b) (l)
1y (A Ty )= Iyg (A, T)
Tg =T, (2
TS Tb Ib(/io Tb)v
15(/1) 057;) FT-IR Ibg(/l) Tamb)
(40T
Po
R r
2o :R% :iexpi(ép —5,)=tany exp(iA) ©)
.
R, R, Fresnel
2.2
FT-IR
1
FT-IR
1
10*Pa
2.3

Supervisor

(Yuji Nagasaka)

2 0.9

Vacuum
chamber

(1) He-Ne Laser
(2)(5) Gran-Thompson prism

(3) Mica retardation plate

Dewm]pmm
(4) Thermopile module
(6) Reflector
1
1
0° 70°, 50° 30°
2~25um 632.8nm 12pm
:{)OOOO 0 0l00 0O 0000 |
Mo
B = = A{K Q
< =
OCOW 0] O C 30 S0 O O O O |
Specimen
Ta heater Thermocouple
2

Radiation from specimen

Radiation from reference at 4,

He-Ne Laser
(Ellipsometry) @
Specimen Reference for measuring temperature

(Christiansen effect)
3




2.4

1
0.01
12um Perkin
Elmer CALTPMI
12um
5
1
0.8 | 1
>
2
&

8 10 12 14 16
Wavelength um

o
®
T

o
o
T

Blau, H. H., Jr. et al. 873K

o
~

1073K

Normal Spectral Emissiity

%2 4 & s 10 1 1
Wavelength pm
6 SUS304
3.2
7
3
[K] [K]
n=1.44 k=0.0855 n=159 k=0.108
1073 n=1.51 k=0.0733 1073 n=1.82 k=0.163
1173 n=1.54 k=0.0335 1173 n=1.85 k=0.185
1273 n=1.53 k=0.0162 1273 n=1.98 k=0.212
2
i}
B
&
£
2

0 L L L

4
2.5
24 + E
> 23+ E
> 2.2 + E
21 + 4
2 L L L L
800 900 1000 1100 1200 1300
Temperature K
5
3
3.1 SUS304
SUS304
@
@ 2
6 2
SIN
3um 0.18~0.40
2
K] (1) K] (2
n=249 k=321 n=2.60 k=3.28
1023 n=220 k=2.76 973 n=2.26 k=242
1073 n=2.10 k=1.67 1073 n=2.21 k=1.68

2 4 6 8 10 12 14
Wavelength pm
7
4
SUS304
1073K 1273K
2~14um 18%

19%



