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Central Total light 3
Channel AL 2 oo0r
wavelength transmittance g
number /(nm) ‘g a0l
/(nm) /) 2
<
CH1 340 13 28.6 =207
~ - 0 . . .
CH2 405 12 16.9 200 400 600 800 1000
CH3 194 12 18. 6 Wavelength/(nm)
CH4 621 11 11.0 1 B EAOLIE S Rl 2
CH5 690 12 13.7 Fig.1  Spectral transmittance curve
CH6 811 13 24 1 of the optical fiber per meter

CH3 CH2 CH1
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Fig. 2 Configuration and optical path of the pyrometer

PMT1~PMT6 Jy [& 7= ¥R I8 5 M AU 23 56 i A5 35 45, BoA R AF 0 PUE T3 ek, H i PMT1 ~
PMT3 #1458 GDB142,PMT4~PMT6 { A58 GDB159, GDB159 u] LA i %5 41 31 3 21 40 % . o
YL A 190~850 nm., & 4 A G REE 4. GDB142 Ay %8 Bl 300~650 nm , Hi 5 B 7 L
GDBI159 /N, HIFE 58 0 FI AT WL 18 7T 3R A5 50 4 19 1 e L

RT3 R B A i 1 A 2P L SR R BRTE 7 A H HL B T B PMT 38 — AT A A1 11, BT L
B 5, M2k 220 kQ. A T 5w AR HL U B R 2 Y 43 R B RAR L FE R A ) R IO B R AR R
K. SZEE kA E TR A 5T B A BUE 5T BT A AY R R I R VR, PR RE SR AR N H
JERTRYER 0~—1000 V, e KA T 4 mAL, 80 /DT 30 mV, KETRUE M AV/V<20.03% .,



%5 W S BT A L — OB B OG AT R IR 0 BT A

100
3
£ 60f
E
£ 40t
s
h
20F
0 L . L . |
200 300 400 500 600 700 800
Wavelength/(nm)
(a) Spectral transmittance curve of L1
100 > e D1
Y \ U D2
PR (] A N L Y D3
S — D4
3 60 - D5
g
8 40
=
)
K ;
20
ok
200 400 600 800 1000 1200

Wavelength/(nm)

(c) Spectral reflectance curves of D1~D5 (45°)
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Fig. 3 Spectral transmittance/reflectance curves of the optical components of the pyrometer
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Fig. 4 Cathode radiant spectral sensitivity for R50Q
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Table 2 Summary of pulse linearity for all channels

Voltage amplitude/(mV)

Voltage amplitude/(mV)

Voltage amplitude/(mV)

1 000
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Light power/(uW)
(b) PMT2

1 000
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10 100

Light power/(LW)
(d) PMT4

1000
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10
GDBI159/E597
1L . .
1 10 100
Light power/(uW)
(f) PMT6

Channel ~ PMT type Dynamic linear voltage/ (mV)

number  /Serial number U, =—400V U,=—500V U;=—600V
CH1  GDB142/M608 343 626 1083
CH2  GDB142/M643 258 576 1119
CH3  GDBI142/M492 230 497 946
CH4  GDBI59/C423 255 544 992
CH5  GDBI159/E533 222 388 606
CH6  GDBI159/E597 209 320 448
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Pulse linearity of all channels
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Fig.7 A typical waveform of time response test
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Fig. 8 Spectral irradiance curve of a OSRAM halogen Fig. 9 Space distribution of irradiance for the standard lamp
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Fig. 12 A comparison of Sn shock temperatures simultaneously measured by two pyrometer systems (at 91 GPa)
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Development of a New Fiber-Coupled Optical Pyrometer
ZHOU Xian-Ming, LI Jia-Bo, WANG Xiang

(National Key Laboratory of Shock Wave and Detonation Physics ,
Institute o f Fluid Physics \CAEP,Mianyang 621900,China)

Abstract: A fast optical pyrometer for shock temperature measurement was developed based on
GDB159/142 photo-multiplier tubes (PMT) and one single optical fiber incorporated with dichroic fil-
ters. Main features include the central wavelengths within the spectrum range of 340~811 nm.,a rise-
time of 2~3 ns,and measurable shock temperature span of 2500~15000 K. Results of the pulse-line-
arity measurements indicate that the dynamical linearity values for all six channels are greater than
200 mV (50 Q load resistor) which meet the requirement for recording on the digital oscilloscopes
with good signal-to-noise ratio. Calibration method by the spectral irradiance with a halogen lamp and
examples of dynamic measurements are presented. It is demonstrated that this system produces rea-
sonable outputs with stable performance at an economical cost.

Key words: shock temperature;radiant pyrometer;dichroic filter; photo-multiplier tube



