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Calibration of absolute spectral responsivity at 1064 nm of transfer

detector against cryogenic radiometer
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Abstract: The significant uncertainty of absolute spectral responsivity of Standard Transfer Detector in
infrared band is difficult to solve, the main factor is measure uncertainty of window transmittance, which
is introduced by the state reproduction of Brewster Window. The calibration process and results of
Standard Transfer Trap Detector against a Cryogenic Radiometer at 1 064 nm were presented. The novel
calibration structure, called Y calibration light path, could effectively eliminate the uncertainty caused by
the window reflection loss inside the Cryogenic Radiometer. During the process, the linearity, spatial
uniformity, polarization sensitivity and stability of the trap detector at 1 064 nm were measured. It is

proved that the Standard Transfer Trap Detector shows a good performance with the uncertainty of
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absolute responsivity less than 0.023%. The repeatability experimental results show that Y calibration light

path reconstruction of cryogenic radiometer is feasible.
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Fig.1 Cryogenic radiometer calibration optical path
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Tab.1 Uncertainty on measuring the laser power of

cryogenic radiometer(x10~)

Wavelength/nm
Sources
488 514 633 676 786 830 944
Electrical
0.31 0362 0.389 0296 0.260 0.174 0.140
power
Window
transmit- 1.525 0.609 1.529 0437 0453 0.521 0.520
tance
Receiver
0.1
absorptance
Heating
noneuiva- 0.087
lence
Total
. 1.541 0.652 1.548 0.488 0.539 0.565 0.555
uncertainty
Percent  98.96% 93.40% 98.77% 89.55% 84.04% 92.21% 93.69%
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Fig.4 Stability and spot size of laser beam
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Fig.5 Characteristics of transfer detector
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Tab.2 Laser uncertainty measure using cryogenic

u;, —\/u +u uP (5)

radiometer(x10~%)

Power/ pW
Source
31 33 34 31
Electrical power 0.907 3 0.789 7 0.803 2 0.961 1
Recei
eceiver 0.1
absorptance
Heating 0.05195
nonequivalence
Total uncertainty 0.9107 0.797 7 0.8111 0.967 7
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Tab.3 Measure repeatability of transfer detector

for 4 times

Date Power/pw Responsivity/A - W'
31 0.2992
May 21st 33 0.2991
34 0.2991
May 22st 31 0.2991
Relative standard deviation - 1.67E-4
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Tab.4 Uncertainty of absolute responsivity of

transfer detector(x107%)

Source Value

Laser power 0.968
Linearity 0.279
Spatial uniformity 1.02
Polarization sensitivity 0.0978
Stability 0.224
Repeatability 1.67
Output V 0.295

Total uncertainty (k=1) 2.25
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