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Evaluation of the Solid Detecting Devices for the Receiving System of 1.6yum CO, DIAL

A RBIR R OB

BIfR B2 SeH IR 2

L

LY/

Tomohiro NAGAI ', Chikao NAGASAWA 2, Makoto ABO?,
Yasukuni Shibataz, Tetsu SAKAI' and Masahisa NAKAZATO !

eI
P EHR AT

AT KGR - BV AT LT
VAT LT WA

'Meteorological Research Institute, > Tokyo Metropolitan University

Abstract

The receiving system of the CO, DIAL system with the direct detection detector using the 1.6pm carbon
dioxide (CO,) absorption band is designed and the test system is being developed. The newly developed
Near InfraRed Discrete Amplification PhotoDetector (NIRDAPD) is selected for the replacement of the
InGaAs APD and PMT. The expected photon detection efficiency is 8 to 16%. The high photon detection
efficiency of NIRDAPD is verified, however, the higher dark noise decrease the signal to noise ratio below
that of PMT. Thermo-electrically cooled NIRDAPD was developed quite recently. The low dark noise of the
cooled type NIRDAPD must be increase the signal to noise ratio as high as that of PMT.
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Table 1 Specifications of the electrically cooled and
non-cooled NIRDAPDs.

NIRDAPD  NIRDAPD TEC
Chip Size 700x700 pum’
Active Area ®200 um

Photon Detection
Efficiency

Response Range

Pulse Width
(FWHM)

Typical Gain (M)
Excess Noise Factor
Time Resolution
Dark Count Rate
Operating Bias

Cooling

Temperature

Pakcage
(size)

8-16 % @ 1550nm
900-1700 nm
0.7 ns

typ 2% 10° typ 8 X 10*
<1.05
typ 300-500 ps N/A
typ 10-60 Mcps  typ 1-10 Mcps
50-60 V
two-stage
peltiert cooler
N/A Room to -30°C
TO-5 TO-8
(©9.1x5.1mm) (®15.2x8.4mm)

N/A
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Figure 1 Comparison of the signal strengths of the

sample data taken by the NIRDAPD and PMT.
Background noises are subtracted.
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Figure 2 Same as Fig. 1, but signal to noise ratios

are displayed.
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