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SECTION 1.. INTRODUCTION

This document is the second revision of the Special Sensor Microwave/lmager (SSM/I)
Antenna Temperature (Ta) Tapes LJser's Manual. The original Lfser's Manual for the
SSM/I To tapes was issued on March 25, 1988, and the first revision was issued on Decem-
ber l, 1991. This second revision is a supplement to Revision I and provides the Llser with
the following new features:

l. FlO SSM/I Tals are now intercalibrated with the F08 observations.
2. Data inventory figures and erroneous data time windows are now available for FlO and

F l  l .
3. More quality control procedures are now provided to the LJsers.

In addition, there are several other extensions that are discussed herein. The User is ad-
vised to pay particular attention to the underlined sentences in Section 2. They describe
important changes that need to be considered when implementing this Revision-2 update.

A diskette is included with this manual and contains the following files:

DECODE2.FOR The Revision-2 decoding Fortran routine
QUALI.FOR A quality control Fortran routine that flags erroneous observations
BADLOC.D08 A data file containing erroneous data periods for F08
BADLOC.DI0 A data file containing erroneous data periods for FlO
BADLOC.DI I - A data file containing erroneous data periods for Fl I
BADCAL.D0S A data file containing erroneous calibration periods for F08
BADCAL.DI0 A data file containing erroneous calibration periods for FlO
BADCAL.DI I - A data file containing erroneous calibration periods for Fl I

Routine QUALI.FOR reads the BADLOC and BADCAL data files and uses this informa-
tion to flag erroneous observations. Note that all files other than the BADCAL files are
formatted ASCII files. The three BADCAL files are binary fites described in Section 5.



SECTION 2. THE REVISION-2 DBCODING ROUTINE: DECODE2

The Revision-2 To tape decoding routine is called DECODE2. The previous lretsion
(Revision-l), which was simply called DECODE, is thoroughly described in the Rev-l
SSM/I T4 User's Manual. For DECODE2, the following five changes have been made.

l. The ITB=0 option is the same as before. Unadjusted antenna temperatures are stored in
the arrays TALO, ATAHI, and BTAHI. However, the ITB=I option is different. In this
case, the T4's are corrected for along-scan biases, and the FlO TA's are adjusted so as to
agree with the F08 T4's (see Section 6). These adjusted Ta s lre stored in the arrays
TALO, ATAHI, and BTAHI. Note that no adjustments ar6- done to the 85 GHz TA".
Brightness temperatures Tg are also computed for the ITB=I option, and they are storea'^itt
a new common area called:

coMMoN /TBD AT A/ TBLO(5,64), ATBHI(2,128), BTBHI(2,128)

We now suggest the ITB=I option always be used, since it provides both corrected TA
values and Tu values. Thus with DECODE2. the arravs TALO. ATAHI. and BTAHI al-

2. Along-scan biases for FlO and Fll are now implemented. In Rev-l DECODE, only the
F08 along-scan biases were implemented, and the FlO and Fl I biases had been set to zero.
When ITB=I option is set, the along-scan biases are applied to the Tols. The FlO along-
scan biases were found by binning the Te's according to scan position and averaging over
one year of ocean observations. This is the same method that was used to find the F08
along-scan biases. We found that the F08 and FlO biases were very similar (*0.05 K). It
thus appears that the along-scan bias is a stable characteristic of the SSM/I sensor and is
probably due to the radiometer horn seeing the cold sky reflector at one edge of the Earth
scan segment. We did not compute the along-scan biases for the Fl l. Rather, we assume
that the along-scan bias is a stable characteristic of the SSM/I sensor, and DECODE2
simply sets the Fl I along-scan biases to the F08 values.

3. The FlO Tc," are adjusted to correspond to the F08 Tjs. The adjustment coefficients
were found Ui Ooing a cross-calibration between F08 anii FlO ove. ihe year 1991. The
Fl0-F08 correction is done when ITB is set to l. This intercalibration is discussed in more
detail in Section 6. No adjustment is made to the Fl I To because we have not yet done
the cross-calibration between FlO and Fll. We plan to do ine ftl-Fl0 cross-calibration in
the first quarter of 1994.

4. Starting in August 1992, an additional quality control procedure was implemented. This
procedure detects sensor calibration errors and is discussed in Section 4. On the To tapes,
quality flags are written to 64 bytes, which had been spare bytes. DECODE2 usii these
quality flags to indicate calibration errors. When a calibration error occurs, DECODF;}
appends a minus sign to the To and TB value. Thus when usine DECODE2 with the
Ausust 1992 data and thereafter. the User must check for neeative T. or_IB ane!-jli$caKl
these observations. - :

5. For a given frequency, if either the v-pol or h-pol uncorrected T4 value is outside the
range 55 to 320 K, then for this pair of observations, no corrections or adjustments are

9o"9.to the TA", and the brightness temperatures are set equal to the unadjusted To values.
In this w&y, routine FDTATB in DECODEZ does not modify the anomalous Ta s- (outside
the 55-320 K range) nor the negative Te's (calibration errors).



6, Previous to this update, we had been using a value of 44.75u for the F08 nadir angle.
This value came from prelaunch measurements of the F08 $SM/I. Post-launah analyses
now indicate that the true value of the FOE nsdir angle is closer to 45.0". This new valuo
corrscts ths l0-km along-track geolocation error discussed in Section 6 of the Rev-l SSM/I
T6 User's M&aual and improves the consistoncy between the F08 sxrd FlO Ta s. This
change ia nadir angle corresponds to a 0.336' increase in tho incidence angle. Adcordingly
DECODE2 now a,dds 0.336' tg the old F08 incidenge anele.



SECTION 3. DATA IIWENTORY FIGURES
AND ERRONEOUS DATA TIME WINDOWS

Enclosed are the data inventory figures and erroneous data time windows for FlO and
Fl I through March 1993. The method of identifying erroneous data periods for F08 is
described in Section 7 of the Rev-l SSM/I Tn LJser's Manual. For FlO and Fll, there is
one modification of the procedure. The Tols that are outside the range of possible Earth
values are excluded from the statistics shown in the figures. Thus, the FlO and Fl I data
inventory figures do not show these out-of-bounds (OOB) observations. The exclusion of
OOB observations is done by the quality control routine QUALI described in Section 5.

Excluding the OOB Te s from the figures results in a better discrimination of erroneous
data periods. In the old procedure a few obviously bad observations, which could easily be
identified and excluded, were producing small scatter groups in the data inventory figures
that were difficult to interpret.

In producing the FlO figures prior to October 1991, the F08 data were used to specify
the semimonthly To base map. Then, starting in October 1991, the FlO data from the pre-
vious semimonthly period were used to specify the To base map. There is less scatter when
the F08 data are used because the time period for the base map is the same as that for the
observations. The base maps for the Fl I figures were generated from the FlO observations
for the specified semimonthly period. The vertical bars in the figures show the time win-
dows for erroneous data, as is discussed in the next paragraph.

We have visually inspected the F08, Fl0, and Fl I data inventory figures and have iden-
tified the begin and end times for periods of erroneous data. Three small ASCII data files
called BADLOC.DO8, BADLOC.DI0, and BADLOC.DI I containing these times are on the
enclosed 3.5-inch diskette. BADLOC.DOS covers the period from the F08 launch in June
1987 through December 1991. BADLOC.DI0 covers the period from the FlO launch in
December 1990 through March 1993. BADLOC.DII covers the period from the Fll launch
in December l99l through March 1993. The format of these files is given in Section 7 of
the Rev- I SSM/I To User's Manual.

In addition to the periods of erroneous data identified from the data inventory figures,
BADLOC.D0S and BADLOC.DI0 includes the following special time windows for data that
should be excluded:

F08, day 190, 1987: SSM/I
F08, day 013, 1988: SSM/I
Fl0, day 342, 1990: SSM/I
FlO, day 353-355, 1990: Many
FlO, day 5-6, l99l:  SSM/I
FlO, day 353, l99l:  Many

turned on and cycling through AGC
turned on and cycling through AGC
turned on and cycling through AGC

observations outside possible To range
turned on again and cycling through AGC

observations outside possible To range



SECTION 4. CALIBRATION ERRORS AND SCAN A\MRAGING

Normally the SSM/I cold counts are between 200 and 2000, and the hot counts are be-
tween 1500 and 3400. Also the rms variation of the counts for a given channel and a given
scan is only a few counts. Occasionally the cold and/or hot counts fall outside the specified
ranges and/or show a large variation (greater than 9 counts). This is clearly erroneous data
and should be excluded.

The calibration error problem is compounded by the fact that starting on October 9,
1990, Fleet Numerical Oceanography Center (FNOC) implemented new software that
averages the cold and hot counts over ten pairs of A/B scans. Thus the erroneous OOB
calibration data corrupts l0 pairs of scans rather than I pair. There are two other problems
associated with the FNOC scan averaging procedure. First, the averaging is done over.l0
pairs of scans without regard to data gaps. When there are data gaps exceeding a few
minutes, the assumption of calibration stability over the averaging period may be violated.
The second, less serious problem is that the averaging period is not centered on the scan
time but is rather a forward average of l0 pairs of scans. This offset in the average time
relative to the scan time produces small systematic errors of the order of 0.1 K which varv
with orbit position.

Starting with the To data on August 29, 1992, we undo the FNOC scan averaging. Thus
our FlO and Fl I Ta data from August 29, 1992, and onward are computed from the
calibration data for a single scan rather than l0 pairs of scans. Previous to this, our FlO
and Fl I Ta data are computed using the FNOC scan averaging proeedure.

We are providing the User with three data files: BADCAL.DO8, BADCAL.DI0, and
BADCAL.DI I (one for each SSM/I). These files contain the times for groups of scans that
were corrupted by the calibration error problem between October 9, 1990 and August 29,
1992. The routine QUALI described in Section 5 reads the BADCAL file and excludes
these groups of bad scans.

After August 29, 1992, there is no scan averaging for our To data, and the detection of
calibration errors is a simpler, two-step process that does not 

-iequire 
the BADCAL data.

First, when producing the To tapes, we do consistency checks among the FNOC computed
calibration coefficients, the To's, and the cold /hot counts. Occasionally anomalous FNOC
values are found, and the best course of action is to exclude these observations. Accord-
ingly, a new Q/C flag is included on the To tapes. The new Q/C flag is placed in 64 bytes
in each To logical record (i.e., bytes 386, 396, ..., 1016). Previously, these bytes were set to
zeto and were not used. The new decoding routine DECODE2 accesses these bytes, and if
the flag is set, DECODE2 appends a negative sign to the appropriate T4 or Ts value. It is
then the Users' responsibility to check for negative To or Ts and discard thesenalues.

The second step of detecting and removing calibration errors is to check the calibration
data that is written to the To tapes. If the calibration values are out of range, then the en-
tire scan should be excluded. These calibration checks are done by the Q/C routine
QUALI discussed in Section 5.

For To data prior to October 9, 1990, there was no scan averaging and the BADCAL
data are not need. The routine QUALI uses the scan time to determine if the BADCAL
file needs to be read.



SECTION 5. THE QUALITY coNTRoL RourINE: euAl,l

We are supplying the Users with a quality control routine call QUALI.FOR. This
Fortran routine automatically handles the data quality problems discussed in Sections 3 and
4. It interfaces with the DECODE2 common area /OUTDAT/. The User must call this
routine once for each SSM/I A-B scan. rilhen called, QUALI checks for the following
conditions, and if the condition occurs, then a flag is set:

l. The scan time is within an erroneous data time period (see Section 3).
2. The calibration data for the scan is erroneous (see Section 4)
3. The scan is within a group of l0 scans that has erroneous calibration data (see Section 4)
4. The To value is outside the range of possible Earth values (see Section 3)

QUALI reads the data files containing erroneous data periods (BADLOC.D**) and the
erroneous calibration periods (BADCAL.D**) that are listed in Section l. The BADLOC
files are formatted ASCII files, and the BADCAL files are binary files. The data in the
BADCAL files are a simple series of 4-byte integers, with no header or record marks.
Each integer is a time in units of seconds from the beginning of 1987. The integers are
such that the first byte is the least-significant byte (i.e., the Microsofttm convention).

There are two important requirements for the proper usage of QUALI. First, the
routine must be called in chronological order. That is to say, the time ITIME in common
/OUTDAT/ must not decrease from one call to the next. This requirement for chronologi-
cal calls is due to the sequential method of reading the data files BADLOC and BADCAL.

The second requirement is that the array TALO in common /OUTDAT/ must contain
Te's, --t ot 1B':. The new Revision-2 DECODE2 guarantees that To's will be in TALO,
regardless of the setting of the ITB option (see Section 2).

The routine QUALI is intended as an example of quality control for SSM/I. Depending
on the application, the Llser does not necessarily need to implement the entire routine.
However, as a minimum, we do suggest that the erroneous data time periods be excluded
and that To's outside the range of possible Earth values not be used. With respect to
calibration errors, the above condition 2 occurs for about 0.050/0 of the scans, and condition
3 occurs for about 0.50/6 of the scans. Condition 3 occurs ten times as frequently as condi-
tion 2 because the l0-scan averaging propagates a single scan error over l0 scans. If the
highest quality data is required, then these two conditions should also be checked.



SECTION 6. CROSS-CALTBRATTON OF F08 AND F10 SSMA

Considerable effort was spent cross-calibrating FlO with F08. We first found that it was
necessary to only use F08-Fl0 orbit crossovers in order to minimize the error due to the
space-time mismatch. A crossover is defined as the overlap region of the F08 and FlO
swaths. Two crossovers occur for each complete orbit. The typical time difference be-
tween F08 and FlO at a crossover is 30 minutes. Over the ocean, this time difference, on
the average, has a negligible effect on the comparison statistics. However, over land for
the morning crossovers, the land temperature is rapidly increasing by about +4 K/hour,
thus making a time difference of 30 minutes significant. We therefore did not use morning
land crossovers in the intercalibration. For the evening land crossovers, the cooling rate ii
about - I K/hour. We applied a first-order correction to compensate for this cooling rate
and then used the evening land crossovers in the intercalibration. For the ocean, no cooling
or heating in the T,q,'s was detected, as was expected.

Before comparing the F08 and FlO To's, an adjustment is required to correct for the
difference between the F08 and FlO incid-ence angle 0. The incidence angle difference is
typically about 0.2". Over land and ice, this 0 difference has a very small effect (less
than 0.1 K) on To, and no correction was made for land or ice. Over the oceans, the d
difference corresponds to a To difference of 0.2 K for horizontal polarization and 0.4 K
for vertical polarization. For ocean observations, the FlO Tals were first normalized to the
F08 incidence angle before doing the intercalibration. ThA d adjustment is based on the
standard ocean brightness temperature model.

The FlO minus F08 TA differences were regressed to the following linear expression.

Tero - Taos = A + B (Tero + T698)/2

The regression coefficients A and B were found for the five lower SSM/I channels:

CHANNEL A (K) B

l9v
l9H
22Y
37Y
37H:

+0.08
+0.35
-0.33
-0.01
+0.44

0.0022r
0.00079
0.0016r
0.00335
0.00165

Over the range of Earth values from 120 K to 280 K, the FlO TA's are about 0.5 to 0.g K
higher than the F08 Te's, except for the 22Y channel for which tir-e difference is near zero.
There is also a small tendency for the FlO minus F08 offset to increase with To.

To check this analysis, the FlO minus F08 offset was calculated in another, simpler way.
Monthlyo lo latitude by l" longitude ocean maps of the F08 and FlO Te's were first
computed. Then these monthly maps were differenced. The offsets found froiii this simpler
approach agreed with the above offsets found from the crossover analysis to within 0.15 K.



Using thc A and B coefficients, the routine DECODE2 adjusts the FlO T.r's to cor-
respond to the F08 Ta's. The adjustment is the following:

Taro"o; = (l - B) TAt6 - A

Taro"ai can then be used in geophysical retrieval algorithms to generate products that are
free of biases due to the sensor calibration difference between F08 and FlO.



APPENDIX A. LIST OF ERRONEOUS DATA PERIODS

FOR FO8 SATELLITE FROM JULY 1987 THROUGH DECEMBBR I99I

(File BADLOC.D0S on enclosed 3.5" diskette)

1987 190 0.0 1987 190 15.7
1987 198 4.0 1987 198 5.0
1987 217 21.5 1987 ?17 23.5
1987 ?19 1?.0 1987 219 14.0
1987 228 14.0 1987 228 16.0
1987 2s3 4.5 1987 233 6.5
1987 236 13.5 1987 239 15.0
1987 246 13.5 1987 ?46 14.5
1987 250 11.0 1987 250 1?.0
1987 ?52 14.0 1987 252 16.0
1987 253 10.5 1987 ?53 12.5
1987 ?55 13.5 1987 255 15.0
1987 263 16.5 1987 ?63 18.0
1987 267 21.5 1987 267 23.0
1987 ?69 14.0 1987 269 16.0
1987 ?72 14.5 1987 272 16.0
1987 ?73 15.0 1987 273 15.5
1987 ?77 14.0 1987 277 15.5
1987 280 11.5 1987 280 13.0
1987 28s 1.O 1987 ?83 3.0
1987 284 21.3 1987 284 23.0
1987 294 ?1.0 1987 ?94 22.0
1987 344 22.0 1987 304 23.7
1987 310 14.0 1987 310 15.0
1987 312 5.0 1987 sI? 5.7
1987 316 21.0 1987 316 23.5
1987 317 14.2 1987 317 16.0
1987 321 5.3 1987 321 7.8
1987 3?3 5.3 1987 323 6.0
1987 329 2.0 1987 3?9 3.7
1987 329 10.1 1987 329 10.8
1988 013 0.0  1988 013 19.0
1988 018 2.5  1988 018 4.5
1988 018 9.0  1988 018 10.3
1988 019 15.8 1988 019 17.5
1988 022 5.3 1988 022 8.6
1988 025 4.8 1988 025 7.2
1988 026 10.8 1988 0?6 12.6
1988 0e6 23.0 1988 027 1.0
1988 030 22.1 1988 030 23.5
1988 031 11.5 1988 031 13.3
1988 032 ?2.0 198f^ 032 ?3.3
1988 035 6.1 1988 035 6.8
1988 067 4.5 1988 067 5.1
1988 069 14.1 1988 069 15.8
1988 075 ?3.3 1988 076 0.?
1988 075 10.9 1988 076 13.1
1988 084 7.5 1988 084 9.8
1988 091 21.6 1988 092 1.1
1988 092 21.4 1988 092 23.5
1988 108 1.1  1988 108 ?.0
1988  1 r0  0 .7  1988  110  3 .3
1988 110 12.? 1988 1r0 15.0
1988 114 13.2 1988 114 15.2
1988 117 4.? 1988 117 7.5
1988  118  0 .7  1988  118  2 .3
1988  118  13 .9  1988  118  16 .0
1988 120 5.2 1988 120 6.9
1988 138 25.8 1988 139 1.0
1988 140 1.2  1988 140 3.6
1988 145 3.7 1988 145 5.6

1988 145 15.2 1988 145 18.0
1998 146 5.1 1988 146 7.5
1988 147 25.5 1988 148 e.0
1988 148 11.2 1988 148 12.5
1988 148 14.9 1988 148 16.4
1988 149 17.? 1988 149 21.1
1988 149 25.0 1988 150 0.5
1988 150 10 .9  1988 150 11 .8
1988 152 16.5 1988 152 17.9
1988 153 5.5 1988 153 9.1
1988 154 20.6 t988 154 ?2.4
1988 166 21.? 1988 166 ?2.9
1988 169 2.2 1988 169 4.?
1988 169 10.4 1988 169 11.0
1988 171 15.2 1988 171 1r.4
1988 176 r4.0 1988 176 15.7
1988 180 19.9 1988 180 21.0
1988 f80 23.6 198a 181 0.6
1988 181 1 .2  1988 181 1 .6
1988 181 4.9 1988 181 6.1
1988 181 9.9 1988 181 11.2
1988 181 20.7 1988 181 21.0
1988 182 3.6 1988 182 4.0
1988 182 5.1 1988 182 5.3
1988 182 12.9 1988 182 13.5
1988 182 17.8 1988 182 19.7
1988 188 11.5 1988 188 15.2
1988 192 14.1 1988 192 16.0
1988 217 20.0 1988 217 ?1.0
198a 2?4 13.6 1988 ?24 15.3
1988 225 9.0 1988 225 11.4
1988 225 12.5 1988 2?5 13.1
1988 ??7 3.8 198f. ??7 5.2
1988 229 16.3 1988 229 16.8
1988 230 12.0 1988 ?30 13.7
1988 230 16.4 1988 250 19.5
1988 230 ?1.5 1988 230 22.8
1988 231 15.7 1988 231 16.1
1998 232 1.1 1988 23? 3.3
1988 233 17.3 1988 233 ZI.s
1988 ?34 12.2 1988 ?34 12.8
1988 ?36 10.1 1988 2s6 11.2
1988 236 11.9 1988 236 12.6
1988 237 22.1 19ffi ?37 22.8
1988 237 ?3.7 1988 ?38 0.9
1988 238 2.1 1988 238 ?.6
1988 239 21.7 1988 ?39 23.6
1988 240 0.0 1988 240 0.5
f988 240 2.0 1988 ?40 4.0
1988 240 9.2 1988 240 10.0
1988 241 7.7 1988 ?41 8.0
1988 241 9.0 1988 241 12.2
1988 ?4? 4.1 1988 ?4? 6.2
1988 24? 7.7 1988 242 8.0
1988 24? 21.1 1988 242 22.4
1988 ?42 22.9 1988 242 ?3.3
1988 243 5.9 1988 245 4.6
1988 243 9.8 1988 243 10.0
1988 243 11.6 1988 243 12.6
1988 243 16.2 1988 ?43 19.1
1988 ?43 21.1 1988 243 ?1.4



1988 244 0.1 1988 ?44 1.0
1988 244 2.4 198a 244 5.5
1988 244 9.0 1988 244 9.8
1988 ?44 15.5 1988 ?44 16.6
1988 ?46 6.9 1988 246 8.0
19s8 ?46 11.7 198a 246 1?.2
198a ?46 14.9 1988 ?46 16.4
1988 249 10.2 1988 249 12.0
1988 249 12.7 1988 249 13.6
1988 249 17.6 198a 249 20.3
1988 250 4.1 1988 250 7.6
1988 250 8.9 1988 250 9.6
1988 250 1?.4 1988 250 13.2
1988 250 15.6 1988 250 15.8
1988 251 15.6 1988 251 16.1
1988 254 9.8 1988 ?54 15.8
1988 ?54 17.4 1988 ?54 18.6
1988 255 3.1 1988 255 4.1
1988 255 14.8 1988 255 15.4
1988 255 18.0 1988 255 ?1.9
1988 255 23.3 1988 255 ?3.5
1988 256 3.8 1988 256 4.1
1988 256 11.1 1988 256 12.7
198a ?57 7.6 19s8 ?57 9.1
1988 257 r0.9 1988 257 14.4
1988 258 0.8 1988 258 2.2
1988 258 8.9 1988 258 10.0
1988 ?58 10.8 1988 258 11.9
1988 258 15.5 1988 258 15.7
1988 258 16.7 1988 258 19.8
1988 258 20.9 1988 258 21.1
1988 259 22.7 1988 259 23.7
1988 250 2.2 198a 260 3.3
1988 260 10.3 1988 260 10.6
1988 260 13.8 1988 260 14.?
1988 ?50 14.7 1988 260 14.9
198n ?61 ?2.8 1988 ?61 23.0
1988 262 22.9 1988 262 23.4
1988 ?63 2.6 1988 263 3.4
1988 263 9.7 1988 ?63 10.4
1988 263 10.9 1988 263 11.4
1988 263 23.0 1988 263 ?3.2
1988 2& 2.6 1998 264 2.8
198a ?& 4.7 1988 ?64 6.6
1988 265 7.7 1988 265 8.5
1988 ?65 8.6 1988 265 9.1
1988 265 11.3 1988 265 1?.7
1988 ?65 23.1 1988 26 0.8
1988 284 15.7 1988 ?& 15.9
1988 ?& 16.9 1988 2U ?0.2
1988 2U ?0.7 1988 2e 20.9
1988 286 8.3 1988 286 8.9
1988 ?86 15.0 1988 ?tb 16.2
1988 286 15.6 1988 286 ?1.2
1988 286 2?.2 1988 286 23.4
1988 289 7.7 1988 ?89 8.3
1988 e89 9.3 1988 289 11.0
1988 289 11.7 1988 ?89 1?.0
1988 289 14.5 1988 ?89 15.?
1988 290 12.7 1988 290 15.1
1988 290 15.4 1988 290 16.0
1988 290 16.8 1988 290 17.3
1988 290 17.8 1988 ?90 22.3
1988 290 23.0 1988 ?90 23.?
1988 291 0.8 1988 291 1.6
1988 ?91 8.9 1988 ?91 1?.0
1988 291 12.6 1988 291 13.5
1988 291 ?1.2 1988 291 ??.5
1988 ?92 0.5 1988 292 0.9
1988 ?92 7.5 19ffi ?92 8.5

1988 29? 8.8 1988 292 10.1
1988 292 10.4 1988 29? 11.5
1988 ?9? 13.2 1988 ?9? 13.5
1988 29? 14.5 1988 292 15.2
1988 292 17.0 1988 ?9? 17.3
1988 292 17.7 1988 292 18.3
1988 ?9? 19.0 1988 ?92 19.8
1988 ?9? 21.0 1988 292 22.6
1988 293 5.6 198€ ?93 7.5
1988 293 16.8 1988 293 18.4
1988 299 7.3 1988 ?99 7.8
1988 301 16.9 1988 301 18.8
1988 301 20.8 1988 301 21.'
1988 301 22.9 1988 301 23.5
1988 303 9.9 1988 303 10.1
1988 303 15.0 1988 303 16.6
1988 307 18.0 1988 307 18.3
1988 308 8.8 1988 308 10.5
1988 311 2 .0  1988 311 3 .7
1988 311 5 .6  1988 311 5 .8
1988 311 23.7 1988 312 0.0
1988 312 3 .1  1988 312 5 .1
1988 312 5.9 1988 31? 7.5
1988 312 9.7 198/3 312 10.0
1988 3l? 11.0 1988 312 11.6
1988 3f2 16.4 1988 312 17.3
1988 313 1 .3  1988 315 1 .5
1988 313 4.7 1988 313 6.2
f988 313 6.5 1988 313 7.7
1988 313 9.5 1988 313 9.8
1988 314 15.5 1988 314 15.8
1988 315 14 .0  1988 315 15 .8
1988 320 17.6 1988 320 17.9
1988 321 3.2 1988 321 4.7
1988 321 8.9 1988 321 13.5
1988 321 14.3 1988 3?1 14.8
1988 3?2 9.3 1988 32? 10.4
1988 322 12.8 1988 3?? 14.3
1988 325 16.9 1988 325 18.1
1988 326 2.0 1988 326 3.2
1988 3?6 4.9 1988 326 5.2
1988 325 ?2.4 1988 3?6 22.9
1988 3?7 0.0 1988 327 1.8
1988 3?7 5.3 1988 3?7 6.1
1988 327 11.8 1988 3?7 12.8
1988 3?7 20.7 1988 327 ?1.9
1988 328 2.0 1988 328 3.1
1988 328 18.3 1988 328 18.9
1988 329 17,9 1988 329 ?O,O
1988 330 23.1 1988 331 1.0
1988 33r 9.1 1988 331 10.8
1988 352 1?.t+ 1988 332 15.8
1988 332 14.1 1988 332 15.2
1988 332 18.9 1988 33? 19.9
1988 334 5.6 1988 334 7.8
1988 335 20.7 1988 335 21.3
1988 356 5.1 1988 336 7.4
1988 336 8.0 1988 336 9.1
1988 336 16.5 1988 336 17.9
1988 337 11.8 1988 337 12.8
1988 338 7.7 1988 338 9.2
1988 338 11.1 1988 338 11.7
1988 338 18.1 1988 338 19.5
1988 538 20.0 1988 338 20.8
1988 338 ?1.9 1988 338 22.3
1988 339 0.4 1988 339 1.4
1988 339 2,7 1988 339 3.8
1988 339 4.3 1988 339 4.9
1988 339 14.3 1988 339 15.0
1988 349 3.9 1988 349 4.6

l 0



1988 349 9.4 1988 349 10.9
1988 349 1?.3 1988 349 1?.5
1988 349 12.8 1988 349 14.9
1988 349 15.6 1988 349 16.8
t988 349 17.0 1988 349 18.1
1988 349 18.5 1988 349 20.7
1988 549 21.0 1988 349 ?2.5
1988 349 22.7 1988 349 ?3.4
1988 350 3.9 1988 350 5.?
1988 350 5.4 1988 3s0 5.7
1988 350 6.0 1988 350 8.1
1988 350 8.6 1988 350 9.9
1988 350 10.2 1988 350 11.5
1988 350 12.0 1988 350 12.4
1988 550 16.8 1988 350 18.0
1988 351 16.6 198f^ 351 19.7
1988 35r 20.0 1988 35r 20.3
1988 351 ?1.6 1988 351 21.8
1988 351 23.8 1988 552 0.7
1988 352 1.6 1988 352 2.3
1988 352 2.9 1988 352 3.1
1988 352 4.8 1988 352 5.3
1988 352 5.6 1988 352 7.1
1988 352 8.1 1988 352 8.9
1988 352 9.8 1988 352 10.6
1988 354 9.8 1988 354 11.0
1988 354 tt.z 1988 354 11.9
1988 354 16.2 1988 354 17.5
1988 356 6.0 1988 356 6.6
1988 357 2.7 1988 357 3.0
1989 7 5.8 1989 7 8.8
1989 30 14.1 1989 30 15.8
1989 46 14.? 1989 46 15.8
1989 56 3.2 1989 16 4.2
f 989 56 4.8 1989 56 7.4
1989 92 1.4 1989 92 2.0
1989 130 ?3.5 1989 131 0.0
1989 155 23.7 1989 156 0.0
1989 155 23.4 1989 157 0.0
1989 153 ?3.6 1989 164 0.0
1989 164 23.3 1989 155 0.0
1989 159 22.2 1989 170 0.0
1989 173 23.1 1989 174 0.0
1989 179 23.6 1989 180 0.0
1989 182 22.9 1989 183 0.0
1989 186 23.7 1989 187 0.0
1989 187 23.5 1989 188 0.0
1989 195 23.6 1989 196 0.0
1989 207 22.7 1989 ?08 0.0
1989 ?34 23.6 1989 235 0.0
1989 271 20.8 1989 ?71 22.5
1989 276 23.0 1989 ?77 1.0
1990 019 15.6 1990 019 17.0
1990 065 23.9 1990 066 0.0
1990 169 3.1 1990 169 5,0
1990 216 14.2 1990 216 16.2
1990 ?43 9.9 1990 243 11.4
1990 27? 22.1 1990 273 0.1
1990 282 9.7 1990 ?82 10.4
1990 ?94 0.0 1990 ?94 3.0
1990 300 20.5 1990 300 21.5
1990 301 6.0 1990 301 7.5
1990 3s7 18.7 1990 307 19.8
1990 308 0.0 1990 308 1.0
1990 309 0.0 1990 309 1.0
1991 74 0.0 1991 74 0.8
1991 98 18.5 1991 98 19.3
l99I 134 15.0 1991 134 16.0
1991 181 ?2.1 199I 181 ??.6
1991 184 8.0 1991 184 8.5

199I 201
199I 204
1991 ?19
1991 228
1991 ?29
1991 335

?1.9 1991 201 23.7
16.1 1991 2U 16.4
1?.7 I99l 219 13.1
0.0 1991 228 9.0
2.1 1991 ?29 2.4
3.5 t99t  335 3.8

l l



APPENDIX B. LIST OF ERRONEOUS DATA PERIODS

FOR F1O SATELLITE T'ROM DECEMBER 1990 THROUGH MARCH L993

(File BADLOC.DIO on enclosed 3.5o diskerte)

1990 342 15.7 1990 342 17.6
1999 346 20.1 1990 346 20.8
1990 355 13.9 1990 355 18.0
1991 005 16.0 1991 006 1.5
1991 2?3 9.0 1991 223 9.4
1991 267 6.3 1991 267 6.8
1991 n3 0.0 1991 293 2.6
1991 353 13.6 1991 353 14.6
1992 008 2.8 1992 008 3.4
1992 078 1.6 1992 078 3.0
1992 495 8.6 199? 095 21.5
I99? 185 19.' 199,2 185 19.9
I99? 200 0.0 1992 200 1.0
1992 ?03 1.6 1992 203 1.9
1995 0t 1 21.5 1993 011 22.0
1993 025 14.0 1993 025 15.0
1993 025 20.7 1993 025 21.7
1995 035 21.0 1993 035 23.2
1995 053 4.4 1995 053 6.1

l 2



APPENDIX C. LIST OF' ERRONEOUS DATA PERIODS

FOR F'I.I. SAI,ELLITE FROM DECEMBER lIDl THROUGH II{ARCH 1993

(File BADLffi.DI I on enclosed 3.5" diskette)

1*1 337 18.6 1991 t37 19.2
1991 *3 17.4 1991 543 18.1
1991 #t 10.1 t99t 561 1e.8
1991 U2 tg.o 1991 352 20.5
199e 008 11.5 1992 009 te.5
199? An E.3 r99a 021 10.0
lWZ 117 0.5 1992 117 1.5
199e 208 7.? 1992 2A8 9.9
I99? ?47 1?.7 1992 ?47 13.3
1993 055 7.5 1995 053 9.7
1993 065 2.9 1993 065 3.3
19B3 072 10.2 1993 072 12.3

r3



APPENDIX D. LISTING OF SUBROUTINE DECODB2, REVISION 2

(File DECODE2.FOR on the enclosed 3.5" diskette)

t 4



ST.JBRCIJTINE DEC1)DE2 ( I85GHZ , rTB I IADJ, IREC I LREC )
C
C REVISIOhI-2 DECODE. SAIE AS REVISIOTI-I D(CEI{| FCIR TI-IE FOLIOWING:
C L . CRffiS-SCAt{ BIASES FCIR F10 ARE IMPTEME$IIE ( IF ITB=1)
C 2. F10 TA'S ARE ALTIJSTED TO CORRESrcND Tt) F08 TA'S (IF ITB=1)
C 3. O. 336 Dffi HAS BEEN AMED TO FO8 TTfT
C 4, OPTIOhI ITB=0 IS Tl{E SAl,lE AS BEFORE, I.E.' ONty TA'S ARE
C ARE CCMPIJTED AI{D T\ff) TA CORRECTIOT{s ARE APPITED.
C OPTIOIiI lTts=l IS AP$l DIFFERE$fT. IN TIIIS CASE, TttE TA'S
C ARE CORRECTED FOR AICT$G-sCA}I BIASES AI\ID TT{E F1O TA'S
C ARE ADJI.JSTED SO AS TO AGREE WITH TFIE FOS TA'S. T?IESES
c ADJTJSTED TA',S ARE STORED rN ARRAY rA10(5,64). ItO ADJTJSTMfl{TS
C ARE DO[{E FQR TI'IE 85 GHZ CFIANNELS. ALSO, WFIEhI ITB=1, ffiE
C TB'5 ARE CCMPUTED FROM THE ADJI'STM TA'S AIVD ARE STORED IN
C A NETT MI"}X3NI CALLED:
c copt"tct{ ntsDNtM TtsIo( 5,64 ) ,ATtsHr (2,1,28 ) ,HrtsHI (2,1,28\
C THUS WIIEN ITB=1, TA'S AND TB'S ARE B0lll AW\ILABLE.
c lrcnE THAT rF TI{E V OR H-POL TA IS O.O.B.,THEbI t{3 TA AmJSTMEhtT
C AI{D fi{E TB'S ARE SET TO TTIE UI{ADruSTM TA VALTJES .
C 5. TA'S ARE SET NEGATIVE IF CALIBRATION DATA IS BAD
c
c **************:r*** DESCRIPTIOT{ OF ArcuDff i{rs )r*************:r*******x***
C I85GHZ=0 PROCESSES OIIILY TI-IE L9 , 22, AI{D 37 GHZ OBS.
C I85GHZ=1 FROCESSES ALL CFIANNELS
c
C ITB=0 COil{PLIIES UtrIAntUSTm TA'S
C lTts=l COMPLIIES ADlttSTm TA'S AllD Tts'S
C
C IAilI=O DOES t\t3 AIII\ffiIRACK IOCATfON CORRECIIIOT{
C IA[7=1 DOES AI{ AIOI\ETRACK IOCATIOw ffiRRECTIOhI
C
c IREC DSft]]ES rncICAt REOORD Nr-l4BER ( 1 TI{RCI.GH 16 )
c
C LREC I5 TTIE ABRAY T1{AT COT{TAINS TFIE BYTES IN THE TAPE BIJ]CI(
C fi{E USER },ITI5T STIPPLY IT{E TAPE READ RcxffINE FOR FILLIIVS IREC
C BEFORE CALTIT{G TIIIS RCI.'fINE



C
C rt*trt(**:k*tc*** DECIARATIOhI OF VARIABLES, ARRAYS, AllD mmmffi ***********
c

CTIARACTER:II LREC( t784, 16 )
c

IITIIEGER*2 IzuF
mlsffiv /INDATA// IzuF( L784]

C
REAL*8 REl/,lCfII,lE
IIIIEGERTI4 ITIME, ITII"ISC , IVOLT I IAGC , ICOIDA, Ifff}TA, ICOIIDB , Il!O[fB, IASCIM
INIEGER*4 IATOII,, IHIOIL, ISAT
RE AL* 4 )CATSC , )GCN{SC , ALTSC , T1{T , FILTEMP , RFIIEMP , FRTEMP
REAL rt 4 PERIOD , A,SCIOC , AI{GINC , A)ff S , ECC , AI\trGPffi, , SPACER
RFAL* 4 AI,AT,AI€N, BIAT, BION, TAIO,ATAHI, BTAHI
w REV, )CrE{E, TTIME, ITII"6C, )G,ATSC, )GONSC TALTSC, TT{r,

t HTTEMP( 3 ), IVOLT( 2 ),REIEMP,FRTEMP, IAGC( 6 ),
2 IASCIT"I, Pffi.IOD, A.SC[OC, AI\GINC, AXIS, ECC, ANGPER, I SAT, SPACffi ( 6 ),
2  ICOIDA( 5,7 ) ,  IFIOTA( 5,7 ) ,  ICOLDB( 5,  2  ) ,  IHCIrB (5,2) ,
3 AIAT(128) |AION( 1"28) TBLAT(128) TBION( L28) |
4 TAIO( 5 | 64 ),ATAHI (2, t28),BirAHI (2, L28), IATOIT( 128 ), IBICIrt( 128 )

c
C ****************:k***** DAtrA fNITIALIZATIOT{ ****}t*********:r*:r**x***
C

DArA Nt rNz,N3/256, 65536, 1_67772L6/
DArA RAD/o.017453293/

c
C :t****:kr(***:t**:t*:t***:t**t(* BEGIN E(ECiI.IfION *****************lt**t(*******
c
C IRA}ISFER TAPE BYIES IN IREC IOGICAL RECORD T1) ARRAY IBTJF
c

DO 100 I=1, L784
rBuF( I ) =ICFIAR(IRE€( I,IREC) )

100 ccNnIMlE
c
C FTSID SCAIV TII'IE
C

ITII"!E= N3*IE[,JF( 1-)+N2*IBI,JF( 2)+Nl*IHJF( 3)+IBUF( 4]
IFRCIT,I=N3*IBUF( 17 )+N2*IBUF ( 18 ) +NI*IBIJF( 19 )+IBIJF( 20 )
IF( IF|RCIM. m. 0 ) )CIII"IE=ITII"IE
IF ( IFRCIM. NE . 0 ) XIIME=ITIME+I . D-A,t ( IFRCI!!-10000 )



c
C FIND SPACECRAFry TIME At\D ORBIT ltl,[4BER
C IOLD=I FCIR' AI;t, SCAI\F BEFTORE 1989
c

rF( rTrME. LT. 63163e66 ) Tt{H{
, IOLD=I
' ITII"ISC= N3*IB[-IF( 9)+N2*IBLIF(10)+Nl*Izur(11)+IBUF(12)

ELSE
IOLD=0
ITII{.SC=ITIME
EhIDIF

C
IF ( ITIME. GE . 631 63966 . AI\D . ITIME. LT . 841 561 10 ) T?lEt{
REV= 1 . D-4* ( N3:IIBUF ( 9 ) +N2 *IBIJF ( 10 ) +Nl *IBLIF ( 1 1 ) +IBUF ( t 2 ) )
ELSE
REV=1.D-4rt (N3*IB[JF( 5)+N2*IBUF( 6 )+NI*IBUF ( 7 |+IB[JF( 8) )
M{DIF

c
c FIhtD SPACECRAHT LATIIIJDE, ISNGTTIJDE, AND ALTIT1JDE
c

XI,ATSC=I.D-6*(N3*IE[.IF(13)+N2:IIBIJF(14)+NI*IBIJF(15)+IBIJF(16) )-90.
XI,OITISC=I . D-6rt (N3*IB[.IF (ZL\+N2*IHJF (22)+N1*IBUF( 23 )+IBUF( 24 ) )
ALTSC= 1 . D-3 :t ( N3I<IBIJF ( 2 5 ) +N2 x IBUF ( 2 6 ) +N1 *IBUF ( 27 ) +IBUF ( 28 ) )

c
C DETERMINE SATH,LITE M}'TBER ATS INCIDE\TCE AT\GLE
C FAemR OF' .70401,47 = SIN( 44.75 Drc)
C FACIOR tr .7115583 = SIN(45.37 DEl})
c

IF( rTrl,tE.Glr. 144554200 ) THEN
ITEII'l,I=N3*IBIJF( 9 )+N2*IB[JF( 10 )+Nl*IBUF{ 11)+IBUF (tZ)
TT{T=0. 001*INf ( ITffi}{/l000 )
ISAT= ITEFT!_I 0 0 0* IIIIT ( ITEF[-{/l 0 00 )

c
ff_,sE

C EAFIfIIR=RADIUS tr CIIRVATIJRE OF EARITI'S SIJRFACE
EARfHR= 6 34 5 . 7+ 5 5 . 0 :t SIN ( IIrAD*)G,ATSC ) x t< 2
DIFREV=DABS ( REl/-30 0- ( XTIHE- 1 6 5 3 0 6 0 I ) / 6L1,8 . )
rF(DIFRW.LT. 100. ) THEN
ISAT=8
TFfT=ASIN ( 0 . 7 A 4A L47 * ( EARIIIR+I\I.jTSC ) /EAF$I{R ) /RAD
EISE
ISAT=10
T}fI=A.SIN ( 0 . 7 1 1 6 58 3 :r ( EARI?IR+ALTSC ) /EAFITA. ) /RAD
EhIDIF

c
EhIDIF

IF( ISAT.EQ. 8) TFflf=TI{T+0. 336



c
c
c

FIbID RNDIOI€TER CALIBRAtrIOhI DAtrA

IIITEMP( 3 ) =0. 0t* (N1*IB1,JF( 29 )+IEUF( 30 ) )
HTTEMP( 2 ) =0. 01* (N1*IB1IF( 31)+IBIJF( 32 )
HtIEl,lP( 1) =0 . 01* (NlrtIHJF( 33 )+IBUF( 34 )
RIIIEMP= 0. 01* (Nl*IE[JF( 39 )+IE[JF( 40 ]
FF{fEMP= 0. 01*(N1:IIE[,JF(41]+IE[.JF(42]
rVotT( 2 ) * Nl*I3[JF( 35 )+IHJF( 36 ]
IVOTT(1)= Nl*IBtlF(37)+IH.IF(3e)
rAff1s;=
lAffi( 2 )*
IAtr( 1) -

NI*IBJF( 43 )+IB[.F{ 44 }
NI*IBUF( 45 )+IBI.IF( 46 )
Nl * IEIJP ( 47 ) +IBIJF ( 48 )

c

c

N=-2
DO 200 ICFI=1I7
fF( ICH.IS. 6 ) $PACER( ICt{) =0 .
DO 20O IP=l r S
N-M+2
IAODA(IP'ICH)=N1'IIEIIF(N + 77)+IRJF(N + 78)
ItlC}TAt IP, ICH) = SII*IHJF(N +147)+IE1p(N +148 )

200 ffihtflt.RJE

IAGCT 6 ) =N1*IE[F( 217 )+IBIJF( 218 )
IAGC( 5 ) =NlrtIEt'.F (7Ls )+IH'JF( ,,2O|
IAOC( 4 ) =Nlxlfllf' ( 221 )+IE1JF (222.7 ',

N=-2
m 300 ICH=II 2 'l
D0 300 IP=I IS
N=N+2
Immtst IP, ICH) =NI*IHIF(N +223 )+IB1JF(H +224 )
Ilil)IB( IP, IC[l)* NI*IBUF(N +243 )+IBUF(N +244 )

3OO trNTIIVt.E



c
C FII{D OHtsIT PARA,}€IERS
c

IF( ITIHE. LT. 84156110 ) ffiEN
IASCtlt=0
Pffi,IOD-O.
A,SCIOC=O.
AhlGItrlC=O.
AXIS=O.
ECC=0.
AlrlGPffi,=0.

C
ELSE
IASCIT\,!'- N3*IBI.JF( 49 )+N2:tIBt F( 50 )+N1:IIHJF( 51 )+IB[,JF (52)
PERIOD= 1 . D-4* (N3*IHJF( 53 )+NZ:IIHJF( 54 )+NI*IBUF( 55 )+IBIJF( 56 ) )
A.SCIOC= 1 . D-3* ( N3x IBUF ( 57 ) +N2 :t IBUF ( 58 ) +Nl x IBUF ( 5 9 ) +IBUF ( 60 ) )
AlSIlrlC= 1 . D-6* (N3IrIBUF( 61 )+NZ:IIBUF( 62 )+lrll*IBI.JF' ( 63 )+IBI,JF( 64 ) )
AIGIITIC= 1 I 0 . -AI\EINC
A)CIS= t . D-4* (N3*IE[JF( 65)+N2*IBUF( 66 )+Nl:tIBtf( 67)+IB[JF( 68 ) )
ECC= 1 . D-10* (N3IIIEIJF ( 69 ) +N2rIIBUF( 70 ) +NI*IBUF( 71 ) +IBIJF (72, )
AtrWPER= 1 . D-5* (N3:IIBIJF ( 73 ) +NZ*IBIJF (7 4)+N1*IBUF ( 75 ) +IBUF ( 76 ) )
ENDIF

c
C DHTERMINE IF Arc[gTRACK AI{D YASI ADJT,'S'IIGT{T IS NffiDED
C TRI(ADLI=-1.,2 CCIRRESFOIIDS TO A T5 I(M ArcI\lgTRACK ANruST}ENT
C YAVtr.3125 CoFRESPCNDS TO A 0.5 DEG. YAW ROTAtrIOhI
c

TRKjADLI=0.
IF( IOL,D, &. 1 .AI{). IAHF. rc. t ) TRI(ALT=-L . 2
YAFil=O.
IF( ISAT. EQ.8) YAW= . 3125

c
C FIND CH,t IATTNDES AT\D IchreITUDES
c

JESGllZ=I85GHZ
IF(TRKADJ.NE. 0. ) J85GHZ=1
cAr;t FDLTT,w(J85GHZ, IOLD, YAW)
IF(TRKAn'.NE. 0. ) CAtt AnrroC(TRI(ADJ)

c
C FI}ID EIT}IER TA,S OR Tts'S
c

cAI;t FryTA( r8scHz )
IF( ITts.tfE. 0 ) CAI;t FDrfAIts( I8SGHZ )

c
RETUFhI
EhID

c



suBRcr.tTINE FDLTTN ( J8sGHZ , IOLD, yAW)
c
C THIS SIIBRCIJTINE FII\|DS II{E IJITS At\D IONS FOR TtlE SS]fi CELLS
C JS5GFIZ=0 DOES htlT DO 85 GHZ LATAIIN, J85GHZ=1 DOES 85 GHZ IAT ICnl
c

INIEGER:I4 IIIDH(( 19 ) ,JI\DH(( 3,109 )
c
C SPECIFY m[,{..!$l ,4NDAFA,/
c

IlfItsGR:t2 IBUF
MIOMN ,/INDATA/ IBL'T( L784l

c
c sPEclFV COmU\r /OUIE,pff/
c

REAI*8 REXI,)ffIME
INIEGER* 4 ITII"IE, ITII"fSC T MLT, Bff r ImtDA r II{o.fA, I$LDB, IliOTB, ILSCTM
INfEGffi,x4 IATOfL, IBTOIL, ISAT
REAL* 4 )fiATSC , XIONSC , ALTSC , TFff , HLTEMP , RflfEMP , F.RTEMP
REAL*4 PERIO, ASCIOC TAI\rcINC rA)$5, ECC, At\ff3PER, SPACffi
REAI* 4 ALAT,AION , BIAT . BI€t{ , TAIO ,ATAHI , BffAHI
W REV, XHl.tE, ITII.IE, ITII"ISC, )CATSC, )fiCNSC TALTSC, TI'ff ,

1" HtrEMp( 3 ), rVOLT( 2 ) 'RFTEMP, FHfEMp, IAC€( 6 ),
2 IASCII"I I PERIOD, ASCIOC TAI{GINC, AXIS, ECC, AAtrcPffi., I 5AT, SPACB ( 6 ),
2 IOOIDA( 5 ,7 ), IFrcffA( 5 ,7 ), ICCILDB (5 ,2) , fti l]Its (5 ,21 ,
3 AIAT( 128 ) ,AIC[II( L28] ,BIJIT( L28't rBInN( L28] ,
4 TAIO( 5,64 ) ,ATiAFII (2 ,L28) ,BtrAllI (2 ,1"28) ,IATOIT( 128 ) ,IHICIIt( 128 )



c
c
C

DAtrA INITIATIZATION

DAtrA NL/256/
DAf,A RAD/0.017453293/
DArA rNDf f i / l  , 9  ,L7  ,25  ,33  r  41  ,49  ,57  t65  ,73  ,g1 r  gg  ,97  ,105 ,113 ,  tL t  , t23  ,

1 t27 ,1,29/
DArA JNDp(/

1  5 ,  7 - ,  9 ,  L 3 ,  9 ,  L 7 ,  2 L ,  L 7 , 2 5 r  2 9 r  2 5 r  3 3 ,  3 7 r  3 3 ,  & L ,
1 ,  4 5 ,  4 t ,  4 9 ,  5 3 ,  4 9 ,  5 7 ,  6 t ,  5 7 ,  6 5 ,  6 9 ,  6 5 ,  7 3 r  7 7 r  7 3 r  9 1 ,
1  8 5 ,  8 1 ,  8 9 ,  9 3 ,  g g ,  9 7 , 1 O 1 , ,  g 7  r 1 0 5 r 1 0 g r 1 0 5  r 1 , L 3 r t L 7 , 1 1 3  1 7 - 2 1 ,
1  3 ,  7 - ,  5 ,  7 t  5 ,  g ,  L L ,  g ,  1 3 ,  1 5 ,  1 3 ,  L 7 r  1 g ,  t 7 ,  2 L ,
1  Z 3 r  2 L , 2 5 r ' Z 7 t  2 5 r  2 9 , 3 1 ,  2 9 r  3 3 ,  3 5 ,  3 3 ,  3 7 , 3 9 ,  3 7 ,  4 L ,
1  4 3 ,  4 L r  4 5 ,  4 7 r  4 5 ,  4 9 ,  5 1 ,  4 9 ,  5 3 ,  5 5 ,  5 3 ,  5 7 ,  5 9 ,  5 7 ,  6 t ,
3 "  6 3 ,  6 L ,  6 5 ,  6 7 1  6 5 ,  6 9 ,  7 L ,  6 9 ,  7 3 , 7 5 , 7 3 , 7 7 , 7 9 , 7 7 r  9 1 ,
t  8 3 , 9 1 , 9 5 ,  g 7 r  g 5 ,  g g ,  9 1 ,  g g ,  9 3 ,  9 5 ,  9 3 ,  9 7 ,  g g ,  g T r L o L l
1  103 ,  LAL ,105 ,  L07 ,105 ,  109 ,  LL t " ,109 ,  L13 ,  115 ,  113 ,  LL7 ,  1 ,1 "9  t  LLT  t  t21" ,
1  1 , 2 5 r L 2 3 1 1 - 2 7 ,  2 t  7 , t  3 ,  4 ,  3 ,  5 ,  6 ,  5 ,  7 ,  g ,  7 ,  g ,
1  1 0 ,  9 ,  L L ,  L 2 ,  L L ,  L 3 ,  L 4 , 1 3 , 1 5 ,  L 6 , 1 5 ,  L 7 , 1 9 ,  t 7 ,  L g ,
t  2o  ,  19 ,  2L  ,  22  ,  2L  ,  23  ,  24  ,  23  ,  25  ,  26  ,  25  ,  27  ,  2g  ,  27  ,  2g  ,
L  3 0 ,  2 9 , 3 1 ,  3 2 r  3 1 r  3 3 ,  3 4 r  3 3 r  3 5 ,  3 6 1  3 5 ,  3 7 r  3 9 ,  3 7 r  3 9 ,
L  4 0 ,  3 9 ,  4 L ,  4 2 ,  4 t ,  4 3 ,  4 4 ,  4 3 ,  4 5 ,  4 6 ,  4 5 ,  4 7 ,  4 9 ,  4 7 ,  4 9 ,
1  5 0 ,  4 9 r  5 1 r  5 2 r  5 1 ,  5 3 ,  5 4 ,  5 3 ,  5 5 ,  5 6 ,  5 5 ,  5 7 r  5 9 ,  5 7 r  5 9 ,
1  6 0 , 5 9 , 6 L r  6 2 1  6 L r  6 3 1  6 4 1  6 3 1  6 5 1  6 6 1  6 5 ,  6 7 1  6 9 ,  6 7 1  6 9 ,
1  7 O ,  6 9 ,  7 L ,  7 2 ,  7 t ,  7 3 ,  7 4 ,  7 3 ,  7 5 ,  7 6 ,  7 5 ,  7 7 ,  7 8 ,  7 7 ,  7 9 ,
t  8 0 , 7 9 r  8 1 ,  g 2 r  g 1 r  g 3 r  g 4 r  g 3 ,  B 5 r  g 6 r  g 5 ,  g 7 r  g g ,  g 7 r  g g ,
I  9 0 , 8 9 ,  9 L , 9 2 r  g L r  g 3 ,  g 4 r  g 3 ,  g 5 r  g 6 r  g 5 ,  g 7 ,  g g ,  g 7 ,  g g ,
L  1 0 0 ,  9 9 ,  1 0 1 , L A L ,  1 0 1 ,  1 0 3 ,  1 0 4 ,  1 0 3 ,  1 0 5 ,  1 0 6 ,  1 0 5  1 3 . 0 7 ,  1 0 9 ,  L O 7 ,  1 0 9 ,
1 110,109,  1,1,1"  t tL2 t1,LL r1,1"3 t1"1,4 rLt3 , t1 ,5 ,L t6 ,115,  1" t7 ,119,  LL7 ,1"1"9 ,
1  LZO,L t9  ,1 ,2 t , t zz , t z t ,L23  |L24 ,L23  ,1 ,25  ,1 ,26 ,L25  |3 "27 /

BEGIN H€CI.'TION

SET TAEI,E IAT/ION TOR A-SCAT{

N=-2 i:

DO 100 JCff=1r19
N=N+2
ICH,=INDEI( ( JCtr, )
AIAT( ICffi) =0. 01:t (NlxIBUf (N +263 )+IB[JF(N +264 )-9000 )
ArcN( ICH, ) =0 . 01:t ( Nl:tIBt.IF ( N +301 ) +IBI.IF ( N +302 ) )
IF(AIIN( ICtr ),GE. 360 . ) AI€$l( ICEt) =AIC[I( ICEL )-360 .

lOO COAITIMIE

c
c
c
c
c



c
C sET II{ID-POINIS FCIR A-SCAhI
C

IKEL=46
IF(J8SGHZ .W. L') ttCffi=109

' DO 200 JCEL=1,NCEL
ICEI=JNDD(( 1,JCS,)
I1=JNDD(( 2,JCEI)
I2=JNDE(( 3,JCEL)
DIFIAT-FTAT( 12 )-AIAT( 11 )
AVGIAT=O. 5x (AIAT( It )+AIAT( 12 ) )
DIFISTI=AION( 12 )-AI€N( 11)
IF(DIFTCN.GT. 180. ) DIFT0N=DIFTCN-360.
IF ( DIFIOV. LT. -180 . ) DIFIShI=DIFIftrl+360 .
A\6I€N=AI€N ( I 1 ) +0 . 5 *DIFT€IrI
XSQ= ( 2. xRAD*A\GIl\Tl*xZ
XFAC= 1, -0 . L6627 L42*XSQ+0 . 0 08 07 9 34 :IXSQ*XSO-O . 0 0 0 1 5 1 88 0 :IXSQ*XSQ*XSQ
AIAT( ICtr ) =A\/GIAT:I ( 1 . +0 . 125* (RAD:IDLFTCN) xrr2x)FAC)
X=RADrt ( 90, -ABS (A\reIAT) )
TAI-IL,AT= L . / (X+X*XyrX/3 . )
IF(A\I3LAT, LT. 0 . ) TATIIAT=-TAIII AT
AII[{ ( ICET, ) =A\iGlfftl- 0 . 2 5 0 0 *RAD*DIFTJIT*DIFTCN*TAIIILAT
IF(AION( ICEL) .tT. 0. ) AI€N(ICEL)=AICN(ICEL)+360.
IF(AICN( ICEL ) . GE. 360 . ) AISN( ICEL) =AI€[*I( ICEL )-360 .

2OO COIfI'IMJE
c
C DO YAW CORRECTION
c

rF(J85GHZ.m.0) TrrEN
IF(YAW.8Q.0. ) REII-RN

C
DO 260 fCEf,,=l ,t27 ,2
IF( ICEL.m. tZ7)  @ TO 250
DIFIJ{T=AIAT( Ictr'+z )-AIAT( IcEt)
DIFTON=AIfII ( ICS,+Z ) -AICN ( ICEL )
IF(DIFT€N. LT. -180 . ) DIFTCN=DfFI0N+360 .
IF(DIFfflV.GT. 180, ) DIFTCN=DIFICN-360.

250 C1)NrIMJE
AIAT ( ICEI ) =AIJIT ( ICtr, ) +YAffiTDIFLAT
AION ( ICEL ) =AICN ( ICtr ) +YAW*DIFION
IF(AII)[{(ICEI) .LT. 0. } AIotV(ICEL)=AION(ICff,)+350.
IF(AIFN( ICtr ) .GE. 360 . ) AICN( ICEI,) =AIff*I( ICEI)-360 .

260 C€NTTT}IUE
RHTI-RN
ENDIF



C
C sET TABTE TJ\T/ION FCIR B-SCAI{
C

N=-2
DO 300 JCEIL=7",7-9
N=N+2
ICEL= INDD( ( JCH, )
IDff =NI*IBUF(N +339 )+IBUF(N +340 )
IF( IDEI,. GT. 327 67 ) IDEL=IDEL-65536
IATDEL= ( IDEIIF30000 ),/1000-30
IONDEL= IDffi+z I 1 00-1 0 00 * ( IATDEL+3 0 )
BIAT ( ICEt ) =AIAT( ICEL ) +0 . 0 1 *IATDEL
BrcAI( ICEL ) =AICNI( ICE1 ) +0 . O1:tICttlDEL
IF(BICN(ICff i)  . tT. 0. ) BrcN(ICEL)=BLON(ICEL)+360.
Ir ( BI,CN ( IcEt ) . GE . 360 . ) BIIN ( rcEL ) =BLON ( ICEL ) -36 0 .

3OO MhMINUE
c
C sET MID.FOINTS FCIR B-SCAI{
c

DO 400 JCff=1r109
ICEL=JNDD(( l rJCEt)
II=JNDH(( 2,JCEL)
I2=JNDD(( 3,JCEL)
DIFT,AT=BLAf ( 12 )-BLAT( 11 )
A\GLAT=O . 5* (BLAT( 11 )+BLAT( 12 ) )
DIFT0N=BrcN( Ie )-BICN( 11 )
IF(DIFI€N. GT. 180. ) DIFrcN=DIFLC[TI-360 .
IF (DIFISN. tT. -180 . ) DIFT€[rI=DIFTCN+360 .
AVGIST{=BI€TTI( 11 ) +O . S*DIFIOIrI
XSQ= ( 2. *RAD*A\IGLAT) **2
XFAC= 1 . -0, L6627 L42 *X5O+0 . 0 08 07 I 3 4 *XSQ*XSQ-0 . 0 0 0 1 5 1880 *XSQ*XSQT<XSQ
BLAT( ICS, ) =A\iGLAT* ( 1 .+0 . 125x (RAD*DIFI€I{ } x*2*)$AC )
X=RAD* ( 90 .-ABS(A\EIAT) )
TJUIILJ\T= 1, . / (X+XxXxX/3 . I
IF(A\CLAT. LT. 0. ) TAIU\T=-TAIULAT
BIff{ ( ICET.r ) =AVlSICtrl- 0 . 2 5 0 0 *RAD*DI FLAT*DI FICN:ITA1r;LAT
If(BrcN(ICe) .LT. 0. ) BI€N(ICEL)=BLOtrtr(ICEL)+360.
IF(BIff{( ICEL) . GE. 360 . ) BrcN( ICEI) =BICN( fcEt) -360 .

4OO MNTIT{IJE



c
C CORRECT CELI L28 FCIR DAtrA BEFORE 1989
c

IF( IOLD. EQ. 1) THEN
DIFIAT.ATAT (1-27 ) _AIA1r( 126 )
DIFIfiV-AICN (1'27 )-AI0{( tZ6)
IF ( DIFTCN. LT . -le0 . ) DIFTCN=DIFISN+360 .
IF ( DIFI,CIII. GT. 180 . ) DIFICN=DIFIO[rI-360 .
AIAT( t28) =AIAT( 1,27)+DIFLAT
ArcN ( t28) =AIStrl ( L27 )+DIFICN
IF(AIfr{ (t28) .LT. 0 . } AIg\r( 12B) =AICN( 128 ) +360 .
IF(ALCN(1,28) .GE.360. ) ArcN( Ll9)=AICN( L28)-360.

c
DIFT,AT=BLAT( 127 )-BLAT(L26 )
DIFISN=BrcN ( Lz7 l-BIfN ( L26 )
If (DIFIS{. LT. -180 . ) DIFISN=DIFrcN+360 .

' IF(DIFTCN.GT. 180. ) DIFrcN=DIFLON-360.
BIAT( 128 ) =BIAT( 1'27 )+DIFIAT
BICN( 1"28) =BL,ON( 1"27 )+DIFION
IF(BI,CN(L28) .tT. 0. ) BrcN( 128) =BLON( 1,28)+360.
IF(BICN(1,28) .GE. 360. ) BICN( L28)=BION( 128)-360.
EI\IDIF

c
C DO YAW CORRECTICIJ
c

IF(YAW. EQ. 0. ) RETIJRbI
DO 600 fCff=1 ,L28
IF(ICtr.EQ.1,28) cO TO 580
DIFLATI=AIAT( ICEL+I )-AIAT( ICEL )
DIFTCNI=AICIII( ICEL+I )-AIst{( ICEL )
IF(DIFTCNI . tT. -180 . ) DIFTN1=DIFISN1+360 .
If (DIFI,OwI . ff. 180 . ) DIFISN1=DIFLO[II1-360 .
DIFLATZ=BLAT( ICEL+I ) -BLAT( ICEI )
DIFIONZ=BISN ( ICH-,+l ) -BLCN ( ICEI-, )
IF (DIFI$NZ . LT. -180 . ) DIFI{[{2=DIFISDTI2+36A .
IF(DIFTONZ .G:f . 180. ) DIFICN2=DIFICIIrI2-360 .

580 CO[{TIM.|E
AIAT( ICtr ) =AIAT( ICEL )+2 . *YAW*DIFIATI
AISI{( ICtr } =AI€N( ICE5, )+2 . *YAW*DIFIONI
IF(AIOhI(ICtr ) .tT. 0. ) AIOhI( ICEL)=AI€N( ICEL)+360.
IF(ArcN( ICm,) .GE. 360 . ) AICN( ICET,) =AIOV( ICEL )-360,
BLAT( ICtr, ) =BLAT( ICEL r+Z .:IYAW*DIFT,AT2
Brchl( ICtr )=BT-,ON( ICm,|+2. *YAW*DIFIC^I'
IF(BI,ON(ICEI) .LT. 0. ) BLON(ICffi,)=BLON( ICEL)+360.
IF(BIffV( ICtr ),GE. 360 . ) BI€N( ICEI) =BICN( ICEL )-360 .

600 coilrTIN{JE
RHNJRN
END

C



SJBRCUTTNE AnTISC(TRKADJ)
C
C cCIFRECT FOR AI0hI3TRACK ERROR
C
c SPECTFY C0FI.rN /cj"Impff/
C

REAI*8 RE\/TXTIME
INTEGER:I4, ITII"IET ITII"ISC, IVOLT, BffT ICOf,DA,IlflTA,I@LDB, IFff:ffts, IASetM
INIEGER*4 IATOIL, IHI0IL, ISAT
REAL* 4 )CATSC , )fiS{SC ,ALTSC , TT{T, HLTEMP , RFIIEMP , FRTEMP
REAL v< 4 Pffi,Im, ASCIOC, At\GIt{C, AXIS, ECC, AI{GPER, SPACffi,
REAL* 4 AIAT, AISI{, BIAT, BIS{, TAIO TATAHI, HIAHI
w Rn/, >crIME, ITIME, ITII{5C, }fi,ATSC, )CONSC, ALTSC, T'l{r,

1 HTTEMP( 3 ), rVOLT( 2 ),RFTEMP, FFfrEMp, IAGC( 6 ),
2 IASCI}!, Pm,rOD, ASCIOC, At{3rNC, A}fi S, ECC TATIGpffi , r SAT, SpACm. ( 6 ),
2 IOOIDA( 5 ,7l, I]ff3frA( 5 ,,7 ) , ICOLDB (5 ,2 ) , IHCITts (5 ,2) ,
3 ArAT( 128 ),ArnN( 128),BLAT( 128),BICN( !28),
4 TAIO( 5 | 64 ),ATAHI (2,t28) rBirAHI (2, 1,28), IATOTt( 128 ) TIHIOII( 128 )

c
C BEGIN E}€CIITION
C

DO 100 lCff=l,L28
DIFIAT=BIAT ( ICffi, ) -AIAT ( ICEI )
AIAT ( ICEL ) =ALAT ( ICEL ) +TRIGDJ1DIFIAT
BIAT ( ICEI ) =BIAT ( ICEL ) +TRIGD.TTIDIFTAT

C
DIFIffrl=BLOhI ( ICffi ) -AIAI ( ICEI )
IF ( DIFIST{. LT. -180 . ) DIFLONI=DIFISN+360 .
IF ( DIFISN . GT. 180 . ) DIFTCN=DIFICN-360 .

C
AIChI ( ICH, ) =AICN ( ICET, ) +TRIGDJ*DIFIdII
IF(AI€hI(ICffi) .LT. 0. ) AICN( ICEL)=AIOtrl( ICEL)+360.
IF(AICN( ICET,) .G:E. 360 . ) ArcN( ICEL) =Alftrtr( ICEL)-360 .

c
BICN( ICtr ) =BI€N( ICEL)+IRI(ADJ*DIFTCN
IF(BI$N(ICH,) .LT. 0. ) BrcN(ICffi.)=BLOhl(ICtr )+360.
IF(BICII{( ICEL) . GE. 360 . ) BICI{( ICEL ) =BIOtrI( ICEI ) -360 .

100 s|TrhtuE
RETI'RN
EhID

c



snBRcrJTrNE FDTA( rsscHz )
c
C . TT{IS 5{IBRC[,}TINE FThIDS THE AI\ITENNA TEMPERAI1JRES AI{D S'IJRFACE :['1/PES
c

IITITffiER*4 ITAIO( 5 ), ITAIU ( I ),NBIT( 7 )
C
C SPECIFY AOD4ffiV AI{DATA,/
c

INIEGffi,*Z IEI.IF
mmmN ,/INDATA,/ IBUF( L784)

c
C SPECIFy m[,I,C{ /CI/UIDNI/
c

REAL*8 RE'rf,XfIl.tE
INIKER*4 ITIME, ITII4SC, MLT, IAff, ICOLDA, IH0TA, ICOLDB, fFilTB, IASetM
INIEGffi,*4 IAtOIf, , IHIOIL, ISAT
REAtx 4 )ffATSC , )G€nlSC , ALTSC , TFff , IILTEMP , RFI|EMP , F'RTEMP
RFAL*4 PERIOD, ASCIOC TAIGII{C rA}$S, ECC, AII3PER, SPACER
REAL:I4 AIAT TArcN, B[AT, BICII, TAIO TATAI{I, Hf,AHI
W REV, lCfIl'lE, ITII.IE, ITIMSC, )GATSC, )CfhlSC ,ALTSC, Tl'flf ,

1 HtlEMP( 3 ), rVOLT( 2 ),RFIrEMP,FIRTEMP, IAGC( 6 ),
2 IASCm't, Pmlm, ASCIOC,AI\GINC,A]fiS , ECC TAMPffi, ISAT, SPACER ( 6 ) ,
2 ICOf,DA( 5,7 ),  IFrctrA( 5,7 ),  TCOIDB (5,2), IHITB( 5, 2 ),
3 AIAT( Lag',ArcN( 128 ) , BLAT( 128 ) , BICN( t28\ ,
e TAIO( 5,64 ) ,AIAHI (2 t1"28) ,BirAHI (2 ,t28) ,IA1OIL(1,28 ) ,Igt()rt( 128 )

c
DAlrA Nt, tNZ/256 ,65536/
DATA NBIT/I ,2 r4 r8 ,3"6 ,32,6&/

c
C BEGIN E}IECtJrIOII
C

N=-10
M=-12

c



DO 100 fCEt=1,64
JCEL=2:tICEL-I

c
C FIhID TI{E TA'S FOR TI{E 3 Iot'ER FREQIJEI\ICIES
c

N=N+10
c

I$ffiRK4 =N2 * IBLJF ( N + 377 ) +N1 * IBI.JF ( N+ 378 ) +IBIJF ( N+ 37 9 )
ITAV= ItlT ( IIffiK4 / 4A96 )
ITAIO( 1)=ITAV
ITAIO( 2 ) =ItfffiK4-4096YtITAV

c
ftffiK4=N2 *IHJF ( N +380 ) +N1 * IBUF ( N+ 381 ) +IBI.JF ( N+382 )
ITAV=INf( MK4l4096 )
ITAIO(4 ) =ITAV
ITAIO( 5 ) =I[I|CRK4-4096*ITAV

c
IlffiK4 =N2 :t IBTJF ( N +38 3 ) +Nl :t IBLIF ( N+384 ) +IBUF ( N+385 )
rTAV=INI( MffiK4 /4A96)
ITAIO( 3 ) =ITAV

c
IQ{lAt=IBf"rF(N+386 )

c
C SCAI,E TI{E TA'S
c

DO 20 ICH=lrS
, IF(ITAIO(ICI{).r.rq.3800) THEII

TAIO( Iffi, ICET, ) =0 . 1*ITAIO( ICll)
&sE
TAIO( Iffi, ICE[-, ) =ITAIO( ICH ) -3420
EhIDIF
IF( IAIrD(wBIT( ICH ), IQIAL) . ttE. 0 ] TALO( ICFI, ICH, ) =-TAIO( Iffi , ICEI)

20 MNIINTJE
c
C FIND TIIE XXL FTJ\Gs
c

IRES = ITffiK4-4 0 9 6 :t ITAV
ITCIILt=INr( IRES/S12 )
IATBIL(JCEI) =ITOILI

c
rF( I8sGHZ . Q. 0 ) eO T0 100

C
C FII{D 85 GHZ TOILS'S AI{D TA'S
c

M=M+12
c

IRES= IRES-fTOILI * 51,2
ITOILZ = It{T ( IRES,/64 )
IRES=IRES-IIOILZx64
MIL3=IIfT( IRE5,/8)
ITOIL4 = IRES-ITOI L 3 v< I
IHIOIL(JcEt) =ITOILZ
IAIOII ( JCEI+I ) = ITOII3
IHICIIL ( JCEI+1 ) = Ifi)It4



c
f$[FlK4=NZ * IBUF ( M+1 0 1 7 ) +N1 * IEIJF ( M+1 0 1 I ] +IBIJF ( ]+]1 0 1 9 )
ITAV= IlfT ( ItfCK4/40 I 6 )
ITAIII{t)=ITAV
fTAHI ( 3 ) * II!rcRK*-4096*ITAV

c
f$ffiK4 =N2 * I3[,JF ( M+l 0 2 0 ) +Nl * IBI"JF ( M+1 0 2 1 ) +IBIJF ( l{eiLOL? )
ITAV* ItfT ( I[fCRKV4096 )
ITAFII(2)-ITAV
ITAIII ( 4 ) =f$ERK*-4096 *ITAV

c
f$l[FlK4 =N2 * IH.tr ( M+l 02 3 ) +N1 * IHJF ( M]1 0 2 4 ) +IBI.JF ( M+1 0 2 5 )
ITAl/*ItlT( IlffiK* /4A96) '

ITAIII(5)=ITAV
ITAFII ( 7 ) = ItffiX+-409 6* ITAV

c
I$rcRK4 =N2 vt IEIIF ( il+1 0 2 6 ) +Nl * IBI.IF {H+LA27 ) +IBUF ( M+l 0 28 }
ITAV=INI( I?mK4 /40961
ITAHI(6)=ITAV
ITAIII ( 8) =$ffiK{-4096*ITAV

c
C trAf,E TT{E TA'S !

c
K=0
DO 40 KCff=JCffirJCEt+l
DO 40 ICFI=I, 2
K=K+1
ff(ITAln (K) . LE. 3800 ) THEI\I
ATAHI ( ICHTKCffi,) =0 . ITIITAFII (K)
ELSE
ATHHI ( ICH'KCs,) =ITAIII (K)-3420
EIIDIF

K=K+1

IF( ITA,HI(K) .L8. 3800 ) TftEN
B'TAHI ( ICH,KCE[,) -0 . I*ITAFII (K)
msE
BfAflI ( ICH' KCff ) -ITAHI ( K ) -31120
ENDIF

IF( IAID(I{BIT( IC}I+5 ), IglAt} .t{8. 0 ) TI{EN
AT:Artr ( ICH, KCEL ) =-AIAHI ( ICFI, KCEL )
BtrAFII ( ICtt , KCEL ) =-BtrAFlI ( ICH , KCEL )
EIIDIF

40 MNTIT\A"E

1OO CQNIIIVI.,E
REIILRN
EhID

c



SUBRCTJTINE FDTetts( rBscHZ )
c
C TtlIS SIIBRCUIINE AnruST TtlE AI{TENNA TEMPS AI\D FIND BRIGIfINESS TEMPS
c

REAL*4 DELTA(4 ),cHI (2, 4),A!GTA( 5 ),GCOEF( 5 ),HCoEf ( 5 )
REAt:t4 SBIAS1 ( 64 ) T SBIAS2 ( 64 ),SBL&S3 ( 64 ),SBIAS4 ( 64 ),SBIA55 ( 64 )
REAL*4 TtsIASl ( 64 ) rTtsIAS2 ( 64 ),ltsIAs3 ( 64 ),TtsIAS4 ( 64 ),TtsIASS ( 64 )
REAL*4 AW( 4 ) ,AFIV( 4 ) ,AOt/( 4 ) ,AHH( 4 ) ,AvH( 4 ) ,AcH( 4 )

c
C SPECIFY COMqC$I /ciuIr.AT/
c

REAL*8 RH/,)Cfil{E
INTrcER* 4 ITII,IE , ITIIFC , MLT , IAff , ICOLDA, IHCITA, ICOLDB , Ilfl}TB , IASCtl"l
IMmm.*4 IATOIL, IHIOIL, ISAT
REAL* 4 lfi,ATSC , XrcNSC , ALTSC , TFflf , HTTEMP , RHfE!,lP , FRTEMP
REAL* 4 PERIOD , A,SCIff , AAreINC , A)fiS , ECC , AIIIGPER , SPACB.
REAI*4 AIAT TAICIII, BIAT, BIO[{, TAIO TATMI, BffAl-lI
W RH/, )ffIME, ITIME, fTIl,FC, )fiATSC, )CC$ISC TALTSC, THf ,

1 HLTEMp( 3 ), rVOLT( 2 ),RFIrEMP,FRTEMP, TAC,C( 6 ),
z rASeIlt, Pm.IoD, A.5CIOC, AI{GrNC, A}ff S, ECC, AI\trGPm,, r SAT, SPACER ( 6 ),
2 rm[DA( 5 ,7 ) ,  IHOTA( 5 ,7 ),  TCOTDB (5 ,2 ) ,  rHCIrB (5 ,21 ,
3 AIAT( 1,28),AIChI( 128) ,BLAT(128) ,BICE\I( 128) ,
4 TAIO( 5 | 64 ) ,ATAHI (2 ,t28 ) , BiTAHI (2 ,1"28 ) , IATOIL(1,z8 ) , rBt\)rt( 128 )

c
C()$O0\I ffiDNtA/ TBI,O( 5 r 64 ) ,AlttsHI (2 tt28) ,HftsHI (2,t28)

c
C DAirA INITIATIZATION
c

DArA ISIrART/1,/
DAtrA DELTA,/o.  03199,0 .  02685,0.  01434 ,O .ALL86/
DAtrA ef i / .  00379,  .  00525r  .  00993r0.  0 |  .a2L36,  .a2664r  .  0 t3g7 r ,Otg67/
DAffA AvlSTA/lgo . 93, 1 30, L4, 2L5, 42, 2L1". 39, t5g, t6 /

c
C Cimtr,HCllEF ARE F10-F08 INTRCALIBRAfIOhI COEFS.
c

DArA GCOEF, /O.08 ,  0 .  35 r -0 .  33 r -0 .  01 ,  A .44 /
DArA HCOEF,/ .22Lt32E-02 | .7869688-03f .1610378-A2r . 335131E-02,

t .1653318-A2/



c
c
c

FO8 X-SCAI{ BTASES

DAffA SBIASI,/
+  . 0 9 ,  . 1 0 ,
+  . t 4 ,  . t 4 ,
+  . L 2 ,  . t t ,
+  . 0 9 ,  , 0 7 ,
+  - . 0 1  ,  - . a 2 ,
+  - . 1 4 ,  - . L 8 ,

DAirA SBI,AS2,/
+  . 0 1 ,  . 0 1 ,
+  , o 4 ,  .  0 5 ,
+  . 0 4 r ' ,  . 0 4 ,
+  . o 7 ,  , 0 7 ,
+  . 0 5 ,  . 0 4 ,
+  - . 0 4 ,  - . 0 6 ,

DAirA SBIAS3,/
+  . 0 9 ,  . 0 9 ,
+  , 1 5 ,  . 1 5 ,
+  . 1 3 ,  . t 3 ,
+  . L 2 ,  . L L ,
+  . o 2 ,  . 0 0 ,
+  - . L 7  ,  - . 2 A ,

DAtrA SBIA54,/
+  . 0 3 ,  . 0 4 ,
+  . L 4 ,  .  1 5 ,
+  . t 4 ,  . L 4 ,
+  . L 2 ,  , L L ,
+  . 0 4 ,  . 0 3 ,
+  - . 1 6 r  - , 1 8 ,
DATA SBIA55,/

+  - . 1 4 ,  - . 1 3 ,
+  - . 0 3 ,  . 0 4 ,
+  , 0 4 ,  . 0 4 ,
+  . 1 0 ,  , L O ,
+  , o 7 ,  , o 7 ,
+  . 0 6 ,  . a 4 ,

'  . L 2 ,  . L 2 ,
. L 4 ,  . L 4 ,
.  1 1  ,  . L t ,
. 0 6 ,  .  0 5 ,

-  .  0 4 ,  - .  0 5 ,
- , 2 7 - ,  - . 2 6  ,

, 0 1 ,  . 0 1 ,
. 0 5 ,  . 0 5 ,
. 0 4 ,  . 0 4 ,
.  0 6 ,  , 4 7  ,
, o 4 ,  , o 4 ,

- . 0 9 ,  - . L 2 ,

.  1 0 ,  . L t ,
, t 7  ,  . t 7  ,
, L 3 ,  . L 3  ,
. 1 0 ,  , 0 9 ,

- . 0 1  ,  - . o 2 ,
- . 2 5  ,  - . 3 L ,

. 0 5 ,  . 0 6 ,

.  1 5 ,  . L 6  ,
, L 4 ,  .  1 3 ,
. 1 0 ,  . 1 0 ,
. 4 2 ,  . 0 1 ,

- . 2 2 ,  - . 2 7  ,

- . 1 , 2 ,  - . 1 0 ,

. 0 1 ,  . 0 3 ,

. 0 4 ,  . 0 5 ,
. 0 9 ,  . 1 0 ,
, o 7  ,  .  0 9 ,

, ,  .  0 0 ,  - .  0 3 ,

. 1 3 ,  . 1 3 ,

.  1 5 ,  .  1 5 ,

. L L ,  . t L ,
,  0 5 ,  , o 4 ,

-  .  0 6 ,  - ,  0 8 ,
- . 3 0 ,  - , 3 6 ,

. 0 1 ,  . 0 1 ,

. 0 5 ,  , 0 5 ,

. o 4 ,  .  0 5 ,

. 0 7  ,  . 0 6 ,

. 0 4 ,  . o 2 ,
- . 1 6 ,  - , 2 O ,

, t L ,  . t 2 ,
. L 6 ,  , t 6 ,
. 1 3 ,  , 1 3 ,
. 0 9 ,  . 0 8 ,

- . 0 4 ,  - . 0 5 ,
- .  3 6  ,  - . 4 2 ,

. 0 6 ,  , 4 7  ,
, L 6 ,  . 1 6 ,
. 1 3 ,  . 1 3 ,
. 0 9 ,  . 0 8 ,
.  0 0 ,  -  . o 2 ,

- . 3 3 ,  - . 4 2 ,

- . 0 9 ,  - . 1 0 ,

.  0 4 ,  . 0 4 ,

. 0 5 ,  , 4 7  ,

. 1 0 ,  . 0 9 ,

. 0 9 ,  .  0 8 ,
- . o 7  ,  - . L L ,

- , 0 3 ,  . a L ,
. 1 3 ,  . L 3 ,
. L 4 ,  , L 4 ,
. L 2 ,  . 1 1 ,
. 0 3 ,  . 0 3 ,

- ,  0 9 ,  - .  0 9 ,
- . 4 3 ,  - , 5 2 ,
- . 0 3 ,  - , 0 1 ,

, 0 1 ,  , 4 2 ,
.  0 4 ,  , 0 4  ,
.  0 6 ,  . 4 7  ,
. 0 6 ,  . 0 6 ,
. 0 0 ,  - . 0 1 ,

- . 2 6 ,  - . 3 2 ,
- . 0 5 ,  . 0 0 ,

. L 2 ,  .  1 3 ,

.  1 5 ,  , L 4 ,

. L 4 ,  .  1 3 ,

. 0 7  ,  .  0 5 ,
- , O 7  ,  - . L O ,
- . 5 0 ,  - . 6 3 ,
- . 0 6 ,  - . 0 3 ,

. 0 9 ,  . 1 0 ,

. L 6 ,  . L 6 ,

. L 4 ,  .  1 3 ,

. 0 8 ,  . 0 6 ,
- . 0 5 ,  - . 0 7 ,
- . 5 0 ,  - . 6 0 ,
- . 2 3 ,  - . 2 0  ,
- . 0 9 ,  - , o 7 ,

. 0 4 ,  . 0 5 ,

. 0 8 ,  . 0 9 ,

.  0 9 ,  . 0 9 ,

.  08 ,  .  08 ,
- . 1 6 ,  - , 2 2 ,

.  0 4 ,  . 0 6 ,

. 1 3 ,  . L 4 ,

. 1 3 ,  , L 2 ,

. 1 0 ,  . 1 0 ,

. o 2 ,  . 0 1 ,
- ,  1 1  ,  - , L 2 ,
- . 6 3 ,  - , 7 5 /

. 0 0 ,  . 0 1 ,
,  0 3 ,  ,  0 4 ,
. 0 4 ,  . 0 4 ,
. o 7  ,  . 0 8 ,
. 0 6 ,  , 0 6 ,

-  . o 2 ,  - .  0 3 ,
- . 3 9 ,  - , 4 8 /

.  0 4 ,  , 4 7  ,

. t 4 ,  , L * ,

. L 4 ,  , L 4 ,
, L 4 ,  .  1 3 ,
.  0 4 ,  . 0 3 ,

- . 7 - 2 ,  - . L 4 ,
- . 7 9  ,  - . 9 7 /

, 0 0 ,  . 0 1 ,
, L L ,  .  1 3 ,
, L 6  ,  .  1 5 ,
. 1 3 ,  . 1 3 ,
. 0 6 ,  . 0 5 ,

- . 0 9  ,  - , t 2 ,
- . 7 4 ,  - . 9 O /
- , L 7 ,  - . 1 5 ,
- . 0 5 ,  - . 0 4 ,

. 0 5 ,  . 0 5 ,

.  1 0 ,  . L L ,

. 0 9 ,  . 0 8 ,

. 0 8 ,  . 0 8 ,
- . 2 9 ,  - . & L /



c
c
c

F1O XSCAN BIASES

DATTA TtsIASl,/
+  . 0 9 ,  . 1 0 ,
+  . L 6  ,  . 1 5 ,
+  . L 4 ,  . L 4 ,
+  , L L ,  . 1 0 ,
+  , 0 0 ,  - . 0 1 ,
+  - . 1 5 ,  - . 1 8 ,
DATA TtsIASz,/

+  .  0 1 ,  . 0 1 ,
+  . 0 0 ,  . 0 0 ,
+  . 0 0 ,  . a L ,
+  . 0 5 ,  . 0 5 ,
+  . 0 8 ,  . 0 8 ,
+  .  0 1 ,  - .  0 1 ,

DATA TtsIAs3,/
+  . 0 8 ,  '  . 0 9 ,
+  . 1 5 ,  . 1 5 ,
+  . L 4 ,  .  1 5 ,
+  . L 4 ,  . L 4 ,
+  . 0 3 ,  . o L ,
+  _ , L T  ,  _ . 2 0 ,
DAtrA TtsIAS4,/

+  - . 0 1  ,  , o L ,
+  . L L  ,  . L 2 ,
+  . 1 5 ,  , L 6 ,
+  . L 4 ,  .  1 3 ,
+  . 0 6 ,  ,  0 5 ,
+  - . 7 - 2 ,  - . L 6  ,
DAtrA TtsIASs,/

+  - . 1 5 ,  - . 1 5 ,
+  -  . 4 7 ,  - .  0 5 ,
+  . 0 1 ,  , o 2 ,
+  . 0 9 ,  . 0 9 ,
+  . 1 2 ,  . t 3 ,
+  , 1 0 ,  . 0 9 ,

'  , 7 - t - ,  . L 2 ,
.  1 5 ,  , L 4 ,
, t 4 ,  . L 4 ,
. 0 8 ,  , o 7  ,

- - ,  0 3 ,  - .  0 4 ,
- , 2 1 ,  - . 2 6 ,

. 0 1 ,  . 0 1 ,

. 0 0 ,  - . 0 1 ,

. 4 2 ,  . 0 3 ,

. 0 5 ,  . 0 6 ,

. 0 9 ,  . 0 9 ,
- . 0 4 ,  - . o 7 ,

. L L ,  . L t ,

. 1 5 ,  . L 4 ,

. 1 5 ,  . L 6 ,

. L 4 ,  . L 3 ,
- , 0 1 ,  - . 0 3 ,
- , 2 4 ,  -  , 2 9 ,

, o 2 ,  .  0 3 ,
. L 2 ,  , L 2 ,
. L 6 ,  . L 6  ,
. L 2 ,  . L 2 ,
.  0 4 ,  .  0 3 ,

- . 2 L ,  - . 2 5 ,

- .  t 4  ,  
' -  . L 3 ,

- . 0 4 ,  - , 0 5 ,
'  . 0 4 ,  . 0 S ,

. t o  ,  . t L ,
, L 2 ,  .  1 3 ,
. 0 5 ,  . 0 1 ,

. L 2 ,  , L 4 ,

. 1 4 ,  . L 4 ,

. 1 4 ,  . 1 4 ,

. o7  ,  , o7  ,
- . 0 5 ,  - , 4 6 ,
- .  3 1  t  - . 3 7  ,

. 0 1 ,  '  . 0 0 ,
- . o 2 ,  - . o 2 ,

. 0 4 ,  . 0 5 ,

. o 7  ,  . 0 8 ,

.  0 9 ,  . 4 7  ,
- . 1 1 ,  * . 1 5 ,

, L 2 ,  .  1 3 ,
, L 3  ,  . L 4 ,
, L 6 ,  . 1 8 ,
, L L ,  .  1 0 ,

- . 0 5 ,  - , O 7 ,
- .  3 4  ,  - . 4 2 ,

. 0 5 ,  . 0 6 ,

. 1 3 ,  . 1 3 ,

. 1 6 ,  . L 7  ,

. 1 2 ,  . t L ,

. 0 1 ,  - . 0 1 ,
- . 3 1 ,  - . 3 8 ,

- . 1 1  ,  - . L L ,
- .  0 5  ,  - . 0 4 ,

, o 6 ,  . 0 9 ,
, L 2 ,  . L 2 ,
. 1 3 ,  . 1 3 ,

- . 0 2 ,  - , 0 5 ,

- . 0 1 ,  . 0 3 ,
. L 4 ,  . L 4 ,
, t 4 ,  . L 4 ,
. 1 3 ,  . 1 3 ,
. 0 6 ,  . 0 5 ,

- . 0 9 ,  - . 0 9 ,
- . 4 6 ,  - . 5 7 ,

.  0 0 ,  . o 2 ,

. 0 0 ,  . 0 0 ,
-  , o z  ,  * ' 0 2 ,

, 0 6 ,  . 0 6 ,
, 0 8 ,  , 0 8 ,
. 0 6 ,  . 0 4 ,

- . 2 7 - ,  -  . 2 7  ,
- . 0 4 ,  , 0 1 ,

. L 4 ,  .  1 5 ,

. L 4 ,  . L 4 ,

. 1 8 ,  . 1 6 ,

. 0 9 ,  , 0 8 ,
- . 0 9 ,  - . L 2 ,
- . 5 2 ,  - . 6 4 ,
- . 0 9 ,  - . 0 6 ,

, o 7  ,  . 0 8 ,
. L 3 ,  . t 4 ,
. L 6 ,  , L 6  ,
. L L  ,  .  0 9 ,

- . 0 4 ,  - . 0 5 ,
- . 4 6 ,  - . 5 6 ,
- . 2 0  ,  -  . L 8 ,
- . 1 0 ,  - , 0 9 ,
- . 0 4 ,  - . 0 3 ,

. 0 9 ,  . 0 9 ,

. L 3  ,  .  1 3 ,

. L 2 ,  . L 2 ,
- . 1 1  ,  - . L 8 ,

.  0 5 ,  . a 7  ,
, L 4 ,  .  1 5 ,
. 1 3 ,  . L 3 ,
, t 2 ,  . L 2 ,
. a 4 ,  , o 2 ,

- .  1 1  ,  - , L 4 ,
- . 6 9 ,  - . 8 2 /

, o 2 ,  , o 2 ,
. 0 0 ,  . 0 0 ,

- , 0 2 ,  - , 0 L ,

. 0 6 ,  . 0 6 ,

. 0 7  ,  . 0 8 ,

.  0 3 ,  . 4 2  ,
- .  3 6  ,  - . 4 5 /

. o 4 ,  .  0 6 ,

.  1 5 ,  ,  1 5 ,
, L 4 ,  . L 4 ,
.  1 5 ,  , L 4 ,
. 0 7  ,  .  0 5 ,

-  , 7 - 4 ,  - .  1 5 ,
- . 7 7  ,  - . 9 5 /
- . 0 3 ,  - , o 2 ,

. 0 9 ,  . 1 0 ,

. L 4 ,  . L 4 ,

. 1 5 ,  . 1 5 ,

.  0 8 ,  , o 7  ,
-  . o 7 ,  - .  0 9 ,
- . 6 9 ,  - . 8 4 /
-  . 7 - 6 ,  - .  1 5 ,
- .  0 8  ,  * . o 7  ,
-  , O 2 ,  - .  0 1 ,

. 1 0 ,  . 1 0 ,

. L 3  ,  .  1 3 ,

. L 2 ,  . L L ,
- . 2 7 ,  - . 3 9 /



c
C BEGIN E (ECI'TICT{
c

IF( ISTARI . m. 1) TIIEI-I
fffiAR3=O
DO t0 IFR&=!r4

,  IF( IFBEQ.W.2)  m T0 10
' XFAC=(1.-{HI(IrIFREQ}xCFtI(2TIF|REQ) }*(1.-DELTA(I[tsE0} )

Aw( IFREQ) = ( t, +Clfi ( 1, IFBEQ) )2<rAc
AHV( IFR$) =-CtlI ( t, IFREQ) * ( 1 . +CI{I ( 2, IFREQ} }/I(FAC
AC[/( IFRFQ) = ( 1 . -AW(IFR$)-AHV( IFREQ) lx? .7
AllH( IFREQ) = ( 1 . +CHf ( 2, IFR$) ),/)(FAC
AvH( IFREQ) =-CHI ( 2, IFR4) * ( 1 . +Cl{I ( 1, IFBEQ) ),4(FeC
ACH( IFREQ) = ( 1, -AllH( Imm) -AvH( IrRru) | t<Z .7

10 MDTTII{I'E
c

DO ZO ICH,=1r 64
SBLLSl( ICH,) =1 . -5BIA.S1( ICE6)/AVGTA( 1 )
SBI,AS2 ( ICm, ) *1 , -SBIAS2 ( ICE1 )/AVGTA( 2 )
5BIA,S3 ( ICtr,) =1 . -SBIA.S3 ( ICE1),/A\refA( 3 )
SBIA54 ( ICEL ) = 1 . -SBIA,54 ( ICEI ),/AVGfA( 4 )
SBI/hSS ( ICH, ) =1 . -SB!A.S5 ( ICE1 ),/AVGTA( 5 )

c
TtsI.,ASl(ICE[,) = (1.-TBIASI(ICEt),/A\tcTA( 1) )*( 1. -Fffiff( 1) )
1tsI452 ( ICEL) = ( 1 .-:TBIASZ ( ICEL)/AVGIA( 2 ) ) * ( 1 .-HOOEF ( 2 )
TtsIlLs3 ( ICEL ) * ( 1 . -TtsI^LS3 ( ICH., ),/AVGTA( 3 ) ) * ( 1 . -HCOffi ( 3 )
TtsI^LS4 ( ICEtr 1 = ( 1 . -TBL&54 ( ICEI )/AVGTA( 4 ) ) * ( 1 . -HCOEF ( 4 )
TBIAS5 ( ICEL ) = ( 1 . -TBIA.55 ( ICm ),/A\rufA( 5 ) ) r' ( 1 . -fnOtr ( 5 )

20 ccNrINUE
ENDIF

c



c
DO 100 ICH,=Ir 64

IBAD1=0
IHAD2=0
IBAD3=0
IF(TAIO( IrICE:I,) .LT.55 .OR. rArO( 1rICff,)  .G'r.320) rBADl=1
IF(TAIO(2r ICtr  )  .LT.55 .OR. rArO(2r ICEL) .GT.320)  IBADT=1
rr(TAIO( 3 r ICtr,) . tT. 55 .OR. TAIO( 3 T ICEL) ,GT. 320 ) IHAD2=1
IF(TAIO(4rICET,) .LT. 55 .OR. TAIO(4,ICEL) .GT, 32O) IBAD3=1
IF(TAIO( SrreEL) .LT.55 .OR. TAIO( 5,ICff )  .G:r.320) IBAD3=1

IF( ISAT. EQ.8) THEN
TM9V=TAIO( 1, ICEL ) *581A.51 ( ICEL )
TA19H=TAIO( 2 T ICEE ) *SBIA.52 ( ICffi )
TA2ZV=TAIO( 3,ICS,) *SBIA.S3 ( ICE[,)
TA37V=TAIO( 4 ,ICEL ) :ISBIA.S4 ( ICEL )
TA37H=TAIO( 5, ICtr, ) :ISBIA.SS ( ICH, )
EIIDIF

rF( ISAT. EQ. 10 ) TI{EN
TA19V=TAIO ( 1, ICS, ) :tTtsIA,Sl ( ICEI ) -{;OOEF ( 1 }
TAI9H=TAIO( 2,ICtr,) TrTtsIA,Sz ( ICEI)-.GAOEF( 2 )
TA2ZV=TAIO( 3,ICS,) *TBIA.S3 ( ICtr,)-GrcEf'( 3 )
TA3fil=TAIO( 4, ICm ) *1tsIA,54 ( ICEI ) -{SOtr ( 4 )
TA37H=TAIO( 5,ICEL) *TtsIA.Ss ( ICEL)-CCOEF( 5 )
ENDIF

IF(I5AT.I{8.8 .A}D. ISAT.IIE. 10) THEhI
TA19V=TAIO( 1, ICH, ) *SBIA.S1 ( ICEI )
TAI9H=TAIO( 2,ICEL) *SBIA.52 ( ICEI)
TAZZV=TAtrO( 3 ,ICtr, ) *SBIA53 ( ICET, )
TA3W=TAIO( 4 ,ICff ) *SBIA.S4 ( ICET, )
TA37H=TAI0( 5, ICEL ) *58IA.55 ( ICH, )
EI{DIF

rF(IBAD1.EO.o) I I{EN
TAIO(1'ICEL)=TA19V
TAIO(2'ICEL)=TA19H
TtsIO( 1,ICS,) =AW( 1) *TAI9V+AFIV( 1) *TA19H+ACV( 1)
TtsIO( 2 ' IC&) =AHH( 1) *TA19H+ArdFl( 1) *TA19V+AS,I( 1)
ELSE
TtsIO( 1, ICtr ) =TAIO( 1, ICEI )
ftsrc( 2 T ICEL ) =TAIO( 2 r ICEI)
EhIDIF

c

c

C

c



c
Ir( IBADz. EQ.0 ) THEN
TAIO( 3,ICEL) =TA22V
llBIO( 3, ICET, ) =1 . 01993*TA22V+1 . 994
ELSE
TtsLO( 3, ICEL ) =TAIO( 3, ICffi )
ET{DIF

IF(IBAD3.EQ.0) IT{EN
TAII)(4'ICEL)=TA37V
TAIO(5TICEL)=TA37H
TtsI,o ( 4, ICEL ) =AW( 3 ) *TA3W+AF|V ( 3 ) *TA37H+ACV ( 3 )
TtsIO( 5, ICEL ) =AHH( 3 ) *TA37H+AVFI( 3 ) *TA37\/+ACI ( 3 )
ELsE
Ttst{)( 4 , ICEL ) =TAIO( 4, ICm )
fBrc( S T ICEL ) =TAI"Q( 5 r'ICEL )
N{DIF

1OO MNIIINIJE

IF( I8sGHZ .W. 0 ) REIIIRN

DO 200 ICEL=I ,1,28
IF(ATAHI( Ir ICff i)  .cE.55 .AI{D. :ATAHI(lr ICEL) . tE.320 .AND.

1 i  ATAHI(2,ICEL) .G8.55 .AI{D.'  ATAHI(2rICEL) .LE.320) THEhI
ATtsHI ( 1 | ICEL ) =AlA/( 4 ) *ATAltI ( 1', ICEL ) +AlM( 4 ) :IATAFI ( 2, ICtr ) +ACM( a )
ATtsHI ( 2' ICEL ) =AllH ( 4 ) :IATAFII ( 2, ICffi ) +AVFI( 4 ) *ATAtlI ( 1, ICEI ) +AOFI ( 4 )
ELSE
ATBHI ( 1, ICEL ) =ATAllI ( 1, ICff )
ATtsHI ( 2, ICEL ) =ATAHI ( 2, ICEI )
EhIDIF

IF(gfAHI( Ir ICEL) .G8.55 .AND. BTAFII( l . f  ICEL) . tF.320 ,AAID.
1 FTA}II(2IICM) .G8.55 .AAID. BffN{I(2,ICEL) .tE.32O) THENI
B1ItsHI(t, ICEL)=A\M(4)rtBf,Atl l (1,ICEL)+AFIV(4)*BfAFlI(?,ICEL)+ACX/(a)
HItsHI ( 2 | ICET, ) =AllH ( 4 ) *BtrAFII(Z,ICEI ) +AWI( 4 ) r<BtrAFII ( t, ICm ) +AofI ( A )
ELSE
HffiHI ( 1, ICEL ) =BffAHI ( 1, ICEL )
HItsHI ( 2' ICEL ) =fffAI'lI ( 2, ICEL )
E$IDIF

200 ccnffINuE
RETLR,N
END


