Opto-Electronic Engineering Art|C|e

% & x 4

20175 ,5544% , 556 8

D3

{Js

-

I
104 s

ﬁF
N
3
|
1
N1

BB LTSN
SR ITHIR S o—s

N

i

osd
[}
s
[}
N
or)
4]
o
[
h g

=z =
(]
w
1]
~
w W

s =

S6  BS5 M2
FoRu*, ARE, xAL, Bk, AL .{E _'_}/L'fe?éa?s

-

[}
[bar
[}
[}

o T RIS B AR SO, I 4 621900 sl TR il

o
@
o
N
9
[}
o
a

WE: AT EmBASGRANTER, &7 —FRREE 1500 K~10000 K 848 #65% &i%it, @idkib
AR T AR A TAER KA E, AEE /N8 E A R INMEIR 2R RE 2% AN . KA BIEBIRR S K 56T FIEAA
B ALK, BB LA A A A5 60%h £, KA 150 MHz 9 Si 4= InGaAs FF A &, TAERKE
% 400 nm~1700 nm, A8 24K TR 5 R4 5 B4R

XA RFFHEI RS, PR FFRIRNE

hESHES: TN249 NEktrERL: A

A high-speed, eight-wavelength visible
light-infrared pyrometer

Rongbo Wang*, Weijun Zhou, Jianhua Meng, Jianhua Tian and Lihua He
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Abstract: A high-speed, eight-channel pyrometer for precise temperature measurements in the 1500 K to 10000 K
temperature range has been designed. It can be used in shock physics experiments to measure temperature of
shock loaded sampling. The wavelength and bandwidth of each channel are optimized by analysis and calculation.
The semiconductor detectors of Si and InGaAs are used as photoelectric devices, whose bandwidth is 150 MHz and
working wavelength covers 400 nm~1700 nm range. By combing the high-transmittance beam-splitters and narrow-
bandwidth filters, the peak spectrum transmissivity of each channel can all be higher than 60%. This pyrometer is
calibrated by using high temperature blackbody furnace and standard opto-electronic pyrometer.
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Fig. 1 Channel linearity constant’s variation dk vs. bandpass (FWHM) in the temperature range of 1500 K~3000 K for
ch3~ch8 (a) and in temperature range of 3000 K~10000 K for ch1~ch6 (b).

623



OEE | Advances

R B TR AT Fe A A 8 5 0 = iR T T2k Ak
HERY DR 22 0]N, AT R .
5 ENRITEARGEIZIT S

AR 1 S5, Bt Tk 2 BrRE5H /G
TR UL i GRS R A I H ARSI
DGR FOGHE BB L)Y, fh rE RO
il i 7 B3 A (BS1~BS7) A 3 i & S (M 1~M3)
HACRGE, 7/ e S HE A0, R
HEBEOGIE T AR IR O'E i (BR)UEIH A S4TSR 1
Mg, LB RES L, AR E ASBIRINES
(D1~D8) . FL& | —EROCMERS, REOLE
(Laser) , —43 HIIGCEF RGBSR A, SEERTAH
ZARGE AT LCRARIA I I R I D38

A1 GBI AEE TR AR A B R
Table 1 Working wavelength and detector type of each channel.
Channel Working wave- FWHM/nm Photodetector
length/nm type
ch1 500 20 Si
ch2 700 25 Si
ch3 900 30 Si
ch4 1100 30 InGaAs
ch5 1250 30 InGaAs
ch6 1350 30 InGaAs
ch7 1500 30 InGaAs
ch8 1600 30 InGaAs
D1 D2 D3 D4
CIC1C 1]
Ot Gt o 1=
L & &
—1 =2 =3 ,éq BF4
= I:'uLj _7 N/ ? + M1
Tt Zeo —v——-
F1 F2 BSt BS2 BS3 BS4 | |
M3 BS7 BS6 BS5 | |
- A - A"
Probe 3 e = 7M2
8 —7 —6 — BF5
L L S 7 7 7
Target aser = £ oy oy
e o i Y i
D8 D7 D6 D5
B2 ANBETI-HRit sl FE .

Fig. 2 Schematics of the eight-wavelength pyrometer.
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Fig. 3 Spectral transmissivity of the eight channels with the
dichroic beamsplitters.
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Fig. 4 Schematics of calibration experiment for eight-wavelength pyrometer.
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