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Performance test method of InGaAs near infrared detector for
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Abstract: Based on the evaluation system of astronomical infrared detectors, the performance of two InGaAs NIR de-
tectors, liquid nitrogen-cooled and thermoelectric-cooled, was tested using a modified "photon transfer curve" tests
method. The measured value is 83 ¢, which is much higher than the nominal value of 15 ¢'; the high and low conver-
sion factors of NIRvana are 1. 25 ADU/e and 0. 097 ADU/e’, respectively, and the readout noise is 105 ¢ and 380 ¢';
the measured value of dark current of NIRvana at the high conversion factor step is 415 e”/s, which is about twice of the
nominal value. The theoretical estimate of the signal electron number of the Yunnan Observatory two-meter ring tele-
scope at 1. 565 pum solar magnetic field measurement is about 8800 ¢, and the NIRvana-LN detector signal-to-noise ra-
tio is 70 under the measured dark current of 4. 06 ¢/s, image exposure time of 20 ms, and readout noise of 83. 59 ¢".

Key words: infrared astronomy, InGaAs infrared detector, conversion factor, readout noise, dark current
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Table 2 Conversion factor, read noise and dark current of NIRvana detecor
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1 1.25 104. 4 422. 66 0. 098 374.3 597.91
2 1.25 105. 1 414.49 0. 094 400. 9 596. 15
3 1.25 105.3 413.93 0. 103 346. 6 597. 87
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Table 3 Comparison of measured and identification value for the detectors
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A 1/(ADU/e™) 2T /e WG/ (e/s)  FEHNF/(ADU/T) 52 MR /e L/ (e7/s)
NIRvana-LN 0.16 83.59 4.06 0.14 15 10
NIRvana(High K) 1.25 105 415 1 75 150
NIRvana(Low K) 0. 097 380 597 0.07 140 150
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