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Review of Vacuum Degradation in Infrared
Detector Micro-Dewar

ZHANG Ya-ping, LIU Xiang-yun

( Kunming Institute of Physics, Kunming 650223, China)

Abstract: Factors resulting in vacuum failure are analyzed. The influence of leakage on the vacuum

lifetime of a Dewar can be controlled strictly by using an ultrahigh sensitivity leakage detection technology.

The outgassing decline characteristics in the vacuum jacket are described by using the outgassing model

in the form of power i.e. q(t) = q0(t/t0)
−α. The vacuum decline process in the vacuum jacket of the

Dewar can be accelerated by means of temperature. The influence of temperature on the outgassing rate

of material is described by using the Arrhenius model q = q0 exp(−E/RT ). The acceleration factor can

be determined according to the results of theoretical analysis and outgassing experiment.
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m = mo · (1 − e−kt) (4)

ṁ = km0e
−kt (5)
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β = 3.1673, η = 6.2710, γ = 0.6638(RRX, FM, RRM,K − M)

TW (Q) 2 4 6 8 10 12 14 16

()e 0.9926 0.8733 0.5489 0.1933 0.0294 0.0015 1.8234E-5 -
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β = 3.5693, η = 7.0137(MLE, FM, RRM,K − M)

TW (Q) 2 4 6 8 10 12 14 16

()e 0.9959 0.9384 0.7298 0.3750 0.0938 0.0077 0.0001 -
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λ = 0.7136, γ = 4, ρ = −0.9101

TW (Q) 2 4 6 8 10 12 14 16

()e - 1 0.24 0.0576 0.0138 0.0033 0.0008 -
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1 iTlk� 5 cfhm� 80 jgk

2 iTlk� 5 cfhm� 80 jgk

3 lTlk� 5 cfhm� 80 jgk

4 lTlk� 2 lThm� 80 jgk

5 lTlk� 4 lThm� 80 jgk

6 lTlk� 65 lThm� 80 jgk

7 lTlk� 65 lThm� 60 jgk

8 lTlk� 17 lThm� 25 jgk

9 lTlk� 65 lThm� 80 jgk
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Y[ 1 2 3 5 6 7 8

q0 1.13 × 10−9 2.52 × 10−10 7.89 × 10−11 3.05 × 10−11 5.41 × 10−12 6.28 × 10−11 4.73 × 10−9

α 0.436 0.350 0.338 0.285 0.198 0.36 0.760
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