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Abstract

This report describes a developmental study on a new infrared detector
which enables the MSS planned to detect area of high temperature on the sur-
face of volcano body as mentioned in the previous report (NRCDP, Research
Note, No.62, Developmental Study on New Airborne Multi-spectral Scanner
system Specifically Oriented to Thermal Observation of Volcano, First Re-
port, Oct. 1984),

The study inciudes design, trial manufacturing, durability experiments
and evaluation of performances of the new infrared detectors made of an
alloy {HgCdTe).

As the result, specified performances and durabilities for various stress-
es as well as establishment of manufacturing procedures were satisfactorily
secured,

The main features of this study are as follows:

1. In order to detect high temperature effectively, the optimum spectral
characteristics of sensitivity of the infrared detector over arange of 3 -5
micron wavelength was designed by the analysis of combination ratio of
constituent materials of the detector element, Namely, the mol ratio of
CdTe in the alloy was decided to be in the range of 0.262—-0.284 cor-
responding to the allowable of the peak response wavelength 4,5--5.5
micron.
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2. The results of first performance tests for four manufactured detectors

satisfied fully the given specifications.
3. The durability experiment for the de

tectors includes three items such as

damp heat cycle experiment, vibration experiment and long-term stabil-
ity experiment, After the experiments, various parameters of detector
performance were measured to evaluate durabilities, The parameter in-
cludes detectivity, responsivity, relative spectral sensitivity, maximum

detectivity, spectral responsivity and

s0 on. As the result, in the case of

damyp heat cycle experiment, some deterioration of detector performance
appeared. However, it was evaluated that the deterioration was not so
significant and would not appear in the ordinary operational case. In the
other experiments, the significant deterioration did not appear.

4. The durability experiment for detector dewers includes impact experi-
ment and atmospheric pressure experiment, and no significant problems

did not appear.
From the results mentioned above,

it was concluded that the new in-

frared detector was successfully developed its performance and manufactur-

ing procedure.
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Table 1.1  Specification of infrared detector for high temperature measurement
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Table 3.3 Condition of impact experiment for infrared detector
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Table 3.5 Results of basic performance test for infrared detectors
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Table 3.6  Results of damp heat cycle experiment for infrared detectors
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Table 3.8 Results of vibration experiment for infrared detectors

{ % I3 #
o LB B .
® T T S ok e ‘f._}i:‘_'_ e
; - S & o . C - L
o o A (B-4j) | *'® Btk pAs
— e P St e s omm - = o] :
oomom ot e ew l.[ rexio® | orsxp® RN H et o mowae® B3R
—— D A e
e o 3 3o +0IxI0Y | 3 1 +0.22 0%
2 pARFvLERs (R) Vew ;oA sexe’ L COLEE T sexn 8.0x10 Pt N
R S S S D i
3N hEE (8 | w3z Wog - ER Wk
T B T e T R PV iYL
1 anH 2w Y gk 3.0%10 RN 31%1 32.2x10 BT
— L S ! __
5 KL ARV LT (Bop) v E saxe? La%10 JRSELN 23x10" z4n10t
L T e T il
6 B O M) o w9 63.6  -04(-0B%). BT | 827 0
e R e R . “"_T S S, —
7 HE OR RS 1R H 82 8.3 +0.1 8.25 8.20 -0.08
f TR R A =5 LT W i 11*—5*%&-“,‘«:" W &
A B OHoey ‘ BRFERIE 2 25¢0 ! ginshie 2 112500
(a) PH 3 fp=imb
10
[ ¢
L ) i
r J
I \ |
|
0.3 =

0.2
EEBY ‘\
v RRE
01 L.
2 4 H i
s & Cam)
{1 PR 4 [y=3ma
l.OF
I 1
0.3
g2 1
L 4 3]
x BB#
1.0 b 3 - r; L 3 - 5

® & 4 (pm)

H3.20 (a), ()Mo emE Dl

Fig. 3.20 Changes of relative spectral sensitivities of infrared detectors

between before and after the vibration experiment



KNG DA SR OBIRTIE ($28) —HE - 5s

- SRR - 8L - KE - @ - ek

B3.21  feBhatEsgs
Fig. 3.21  Outlook of vibration
experiment
apparatus
3.22 HREIE=w v KR
Fig. 3.22  Outlook of infrared detector
mounting on vibration
experiment apparatus
#3.9 EMLErABRER
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Table 3.10 Results of impact experiment for infrared detectors
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Fig. 3.23  Pulse wave modes of impact experiment
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Fig. 3.23  Pulse wave modes of impact experiment
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Table 3.11

Results of atmospheric pressure experiment for

infrared detectors
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