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Abstract

The receiving system of the CO, DIAL system using the 1.6um 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 both linear mode and Geiger

mode InGaAs APD.

The expected photon detection efficiency is 8 to 20%.

However, the effective area

of the NIRDAPD is as narrow as the InGaAs APD so that this type of the detector is not suitable for the large

aperture telescope.
filter and NIR PMT are selected.

To match up the large aperture telescope, newly developed narrow band interference
The new system will be tested as the one of detectors of the lidar system

which measure the CO,, temperature and pressure profiles simulitanously.
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Specifications of the NIRDAPD detector.

Chip Size
Active Area

Photon Detection Efficiency

Response Range

Pulse Width (FWHM)

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

700x700 pm?
$200 pm
8-20 % @ 1550nm
900-1800 nm
0.7 ns
typ 2X 10°
<1.05
typ 300-500 ps
typ 10-60 Mcps
50-60 V

Table 2  Specifications of the NIR PMT.

Part Number

Type

Effective Area
Cathode Type
Response Range
Gain

Dark Current

Rise Time

Transit Time Spread
Dark Count Rate
Cathode Sensitivity
Quantum Efficiency
Radiant

H10330-75
Head on PMT
$¢1.6 mm
InP/InGaAs
950-1700nm
1X10°
40nA typ.
0.9ns
0.3ns
2.0X10°cps
typ. 2 %
(available up to 10%)
typ. 24 mA/W @1500nm

—CO02

— —FWHM=0.1nm
- - - FWHM=0.3nm
— = FWHM=0.5nm

# of Cavity =3

0.2 04 0.6 08 10

Offset Wavelength [nm]

Characteristics of the transmittance of the

interference filter and the wavelengths using for
the simultaneous measurement of the CO,,
temperature and pressure profiles.
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