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b. Mechanical design 

The forward portion of the cloud absorption radi- 
ometer, which contains the optical system and elec- 
tronics, is housed in a compact 39 cm X 4 1 cm’ X 37 
cm tunneled aluminum block. Prior to May 1984 the 
cloud absorption radiometer was mounted in the tail 
portion of the University of Washington’s B-23 cloud 
and aerosol research aircraft (see Fig. 5). The rear por- 
tion of the radiometer containing the scan mirror and 
telescope extended 34 cm past the tail of the aircraft, 
with a cross section of 27 cm X 35 cm. As shown in 
Fig. 5, the cloud absorption radiometer contains a door 
mechanism for closing the entrance aperture during 
takeoff and landing, and a shroud around the forward 
portion of the radiometer for reducing turbulence 
around the entrance aperture. 

In order to reduce the potential for condensation on 
the optical components of the radiometer, the instru- 
ment contains heating elements attached to the back 
of the telescope primary and secondary mirrors and 
scan mirror to raise the temperature of the mirrors 
above ambient levels. In addition, warm dry cabin air 
is forced through the forward section of the radiometer 
to further reduce the possibility of condensation on the 
optics during flight. To assure that the scan mirror is 
free of condensed water, a small incandescent lamp 
illuminates the mirror once per mirror revolution with 
a detector designed to distinguish between the strong 
specular reflection of a clean mirror and a reduced dif- 
fuse reflection in the event of condensation on the mir- 
ror. In practice this proved to be of value in indicating 
intervals of bad or questionable data, especially when 
the cloud liquid water content exceeded 0.3 g rnp3. 

Due to the small magnitude of the radiant intensity 
at many near-infrared wavelengths in the interior of 
optically thick clouds, it is necessary to apply a large 
amount of direct-coupled amplification to the detector 
outputs. A unique scheme was therefore developed to 
restore the output of each channel of the radiometer 
to a zero intensity reference during each 600 ms scan 

FIG. 5. Location of the cloud absorption radiometer in the tail of 
the University of Washington’s B-23 aircraft. 

FIG. 6. Location of the cloud absorption radiometer in the nose 
of the University of Washington’s C- I3 1 A airc&. 

cycle, using a metal shutter to block the entrance ap 
erture of the optical system. This innovation, made 
possible at least in part by the relatively low rotation 
rate of the scan mirror, eliminates baseline drift and 
reduces low-frequency noise. The use of a shutter to 
dorestore the output signal contrasts with the more 
common practice of viewing an internal blackbody 
once per mirror revolution. The latter technique often 
suffers from errors arising from stray light illumination 
of the target. 

After May 1985 the cloud absorption radiometer was 
mounted in the nose of the University of Washington’s 
C-l 3 1A aircraft, with the portion of the radiometer 
containing the telescope and scan mirror extending out 
in front of the aircraft (see Fig. 6). A foam housing 
was constructed to surround the cloud absorption ra- 
diometer, with a single 190” opening cut to permit 
radiation to reach the entrance aperture. In the design 
of the new housing, particular attention was given to 
aerodynamic flow characteristics so that there was little 
opportunity for cloud water to impinge on the scan 
mirror and optical system. This has been confirmed 
by aircraft fhghts where condensation on the radiome- 
ter optics has not been observed, even in quite water- 
ladened clouds. 

c. Electronics 

The electronics functions of the cloud absorption 
radiometer are divided into two physical sections. 
These sections, identified in Fig. 7, are the scanner sec- 
tion and control module. Both aircraft supply 115 V 
ac, 60 Hz power and 28 V dc power. The dc power is 
used for controlling detector temperatures and for 
heating the anticondensation optics. The only portion 
of the scanner section of Fig. 7 which is not physically 
located inside the cloud absorption radiometer is the 
high pressure N2 gas bottle and regulator. This supplies 
2000 psi (13790 kPa) gas to the Joule-Thomson 
cryostat that cools the 77 K InSb detector of chan- 
nels 8-13. 
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