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Abstract: In order to realize measuring the absorptivity of cryogenic radiometer absorbing cavity at the 4 K
temperature, a method of measuring the absorptivity with variable temperature is researched. By designing
reflection monitoring components in front of the Brewster window of the cryogenic radiometer, and controlling
the cryogenic radiometer to work in a vacuum environment of 10 Pa, then adjusting the refrigeration
temperature of the cryogenic radiometer, the reflection signals of the cryogenic radiometer absorbing cavity
are measured at 632.8 nm under room temperature and different temperature conditions. Combined with the
measurement results of the reflectance at 632.8 nm of the cryogenic radiometer absorbing cavity at room

temperature using the traditional integrating sphere method, the absorptivity of the cryogenic radiometer
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absorption cavity can accurately obtain under different temperature conditions through calculations. The

experimental measuring the absorptivity of the absorbing cavity at room temperature and 4 K temperature, the

absorptivity is 0.99976 and 0.999 71, respectively. The measurement uncertainty of the absorptivity of the

cryogenic radiometer absorption cavity at the 4 K condition is evaluated, and the results obtained show that the

relative expanded uncertainty is 0.005%(k=2).
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Fig.1 Working principle diagram of absorption cavity
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Fig.2 The spectral specular reflectance measurement curve of the

coating with different incidence angles
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Fig.5 Physical image of reflection monitoring component
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Fig.6 Principle diagram of the absorption coefficient measurement of

the absorption cavity under different temperature conditions
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Tab.1 Summary of measurement results of the reflectivity of the absorbing cavity

Number of measurements % % Pc pPc average pc experimental standard deviation 1-pe
1 0.0002375 0.99992 0.0002351
2 0.0002418 0.99994 0.0002394
3 0.0002502 0.99991 0.0002477
4 0.0002392 0.99992 0.0002368
5 0.0002408 0.99995 0.0002384
6 0.0002415 0.99993 0.0002391 0.0002417 5:3x10° 099976
7 0.0002398 0.99994 0.0002374
8 0.0002518 0.99992 0.0002493
9 0.0002483 0.99996 0.0002458
10 0.0002502 0.99995 0.0002477
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Fig.8 Physical
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Tab.2 Summary of the measurement results of the absorbing cavity absorptivity

Y

Number of measurements v pc(632.8) pp (632.8) 1-p, (632.8)  1-p, (632.8) average l—pztﬁiifd) Z:Sﬁ:tiilgjmal
1 1.208611 0.0002921 0.9997079
2 1.213973 0.0002934 0.999706 6
3 1.223985 0.0002958 0.9997042
4 1.213982 0.0002934 0.999706 6
5 1.209048 0.0002922 0.9997078
6 1.223989 0-0002417 0.0002958 0.9997042 0-99971 224107
7 1.234034 0.0002983 0.9997017
8 1.213992 0.0002934 0.999706 6
9 1.228026 0.0002968 0.9997032
10 1.209935 0.0002924 0.9997076
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Tab.3 Analysis of measurement uncertainty

Uncertainty component

Standard uncertainty Evaluation method

Uncertainty component introduced by absorptivity measurement u,

Uncertainty component introduced by the output 7 of the detector u,
Uncertainty component introduced by the output V7 of the detector us

Uncertainty component introduced by measurement repeatability u,

Combined standard uncertainty
Relative combined standard uncertainty

Relative expanded uncertainty(k=2)

0.2x10™* Type B
8x107° Type B
8x107° Type B

0.07x10™* Type A
0.22x10™*
0.0022%
0.005%
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