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This image represents an 8 second exposure in thel2@2nicron bandlso utilizing
6ROPLUXVUPQEMIRREO0'(B!./,;8).158,7-.1&-)0. The field-of-view is somewhat
truncatedas compared to the production ASIVA instrumehis to the smaller format array used
in the DASIVA instrument.The water vapor column based on available ARM data was 3.3
centimeters for the time diiis observation. The data is presented as a normalized flux ratio
given byF,-lSky /BB; whereBB; is the blackbody radiance calculated for the ambient

temperature7 KLV 10X[ UDWLR LV DQ DSSUR[LPDWLRQ WR WKH VN\{
! !



The corresponding{Rand visible image taken by the $6 ,9%$1V FRORU &026 LPDJHU L\
below:
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The CMOS detector works very well in daytime conditions despite not using a sun occulter. Also

note that the thin cirrus clouds seen in the visible image are easily detected in the IR image
illustrating the sensitivity of the IR sensor through humi@slkor reference, a corresponding

LPDJH IURP WKH $50 IDFLOLW\fV 7RWDO 6N\ ,PDJHU 76, LV V
to determine daytime cloud fraction for the ARM site.



A corresponding IR image in the 8:2225 micron was also taken. Tthex ratio of this image to
the 10.212.2 micron image produces the following result.

B 0.55 0.6 0.65 07 075 0.8 0.85 0.9 0.95

This image can be used to provide a color teatpee of the skyFor the filters used, the

following table giveshetemperature scale associated with the above image.
!

Tcolor (K) ! !I"l # !$II # !'Ill # !%II# !& " # !III #
BBll (TColar) "0/0# .'* # ,(0/(# ,(* # ,)0/(#

!(II # !)” # !*ll # !+II # %IIII#
. .)* # Kl # l~k) # ’+$# ’+(# $,uu #
BB/lz (TColor)

This method can ultimately be used to determine cloud temperatures once water vapor
contributions are subtracted from the radiometrically calibrated images. Some anomalies

associated with cloud motion can be seen in the above image. This can be mitigeted) b
shorter exposure time and reducing the time between filter changes.



Results from the calibration procedyserformed with the EASIVA are shown below:

Detector Units vs. Flux Density BB(T), filter 2
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In this procedure, the blackbody reference was heated to ~70 degrees Celsius and thetoallowed
passively cool to ambient temperature. As one can see the detector response is quite linear over a
broad temperature rangghis data is used to determine the gain coefficients for each pixel

which arethen used to produce radiometrically calibrated images.

A variety ofIR data products are available for thA8IVA instrument Our current data retrieval
scheme goes as followSky images arestored as-dimensionaFITS images 640x51gixels
(324x256 for the PASIVA system)by 16 images deep. Each image in tHe BITS image
represents ~0.5 seconds exposure acquired-agdingsixteen (6) 1/30" second frames. The
3-D FITS image can therefore be-added to provide a single ~8 second expo#ime.
advantage t@/0!,7,! ,5b?/0/7/8)!054-;-1/0!74,7!/R&8G0!*8+!74-158;677,7/8)!8*174-107,).,+.!
.-D/,7/8)!8*1-,5416/S-&!,5+800!7/;-1,).1/)!08;-15,0-0!5)! 1-1))!I-S5-&&-) 7!.05+/;/),78+!8*15&87.!
07+?2572M-F

The DASIVA achieves a Noise Equivalent Power (NEP) of 0.016 ¥for a single 0.5

second image. NEP is determined by differencing consecutive images and calculating its RMS
fluctuations. Similar restg are obtained by calculating the RMS fluctuations for each pixel

using the 16 individual values stored for that pixel in t#i2 iBhage file. The NEP specification
eguates to a Noise Equivalent Temperature Difference (NETD, computed at 300 K) of 20 mK
whiFKk FRPSDUHYVY YHU\ QLFHO\ ZLWK WKH FDPHUD PDQXIDFWXU
single 1/38' second frame of 85 mK. At T = 273 K, one can also translate the NEP specification
to a noise equivalent optical depth of 0.0005. This means that one bleaaldtk to detect optical
depth (and therefore sky emissivity/transmission) variatrise 0.5% level with a signtd-
noise(S/N)ratio of 10in a 0.5 second exposurk factor of four improvement in S/N ratio is
obtained by ceadding the 16 imagesmed in the D FITS file. A reduction in S/N ratio of ~5

when utilizing narrower (~Inicron) bandpass filters.
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