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FOREWARD

Considerable effort has been made to make this document accurate.
It is inevitable that mistakes will remain, therefore please advise
the authors of any discrepancies.

The Program is very flexible and its design has followed the
requirements of the line interferometer so far. There are many hidden
features (e.g., tracking planets) and additions are readily made, so
if you have a need not met by the program, again, consult the authors.

Efforts will be made to keep the documentation up-to-date.

15 January 1972
MCHW

CHM



PREFACE TO THIRD EDITION

A small number of additions and improvements have been made to the program
and this edition updates and replaces the second edition. Three private disk
packs are now in use and can be allocated to major users of the system. A
small scratch data file "FREQS" is also available. Maps (HI or polarized S and
X band) stored on disk through the program can be displayed on the printer,
on the "ARDS" display or CalComp, or punched out on cards for input to other

programs. Maps can also be "cleaned" and re-stored on disk.

Mel Wright

May 1972

PREFACE TO FOURTH EDITION

Several new subroutines have been added. The following are of general

use:

STACK and STORE-FLUX (Section 6)

PLANE (Section 8).
There are several new "Fixup" routines which have been moved into a module
called FIXUP. (For example FLIP and DELAY-COR (Section 6)). The 180K inversion
program can now apply a grading function to the u-v plane (Section 8). Six
disk packs (GHC1 through GHC6) each 23179 blocks and FREQS 4096 blocks are
now allocable to users. I have tried to keep this document concise and
accurate. Please advise me of errors or incomprehendibilities!

Mel Wright
September 1972
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1. INTRODUCTION

a) Purpose and Compatability

The Line interferometer program is designed to reduce and display
data from the NRAO line interferometer. Many of the reduction programs
have been re-coded from the Dual-Frequency system with particular atten-
tion to simplifying the input. The 360 program described here is
separate from the Dual Frequency system, but users of the latter will be
familiar with many of the job steps. Compatability with Dual Frequency
data format has been maintained so that either Line or Dual Frequency
data may be reduced using this program. In particular this program pro-
vides an automatic way of inverting, mapping and displaying polarized

data.

b) Language

The program is a collection of Fortran and IBM - Assembler sub~

routines called by a Forth program. Essentially the Forth program pro-
vides a flexible language for defining operations and the program is

directed by punching Verbs and Parameters in free format input. The

program is compiled in an overlay structure so that one standard deck

together with the Forth directives suffices for all use of the system.

¢) The aim of this documentation is to provide a description of the
program and a users' guide allowing him to use and extend the present

program with his own subroutines.



The following sections provide a description of the Program and

examples of its use to reduce the data.

d) Data Flow

1. The data from the telescope is recorded on 7-track tape data
records.

2. The 7-track telescope tapes may be transferred to an "Observer"
or “Back-up" 9-track tape in the original data format by a separate
program, which rejects and gives advice of wrong length records, etc.

No reformatting is done by this program which only serves to store the
data on 9-track tape and release the 7-track tape.

3. Either 7-track telescope tape or 9-track observer tape may be
loaded onto disk and converted into a catalogued disk data set. The
data is reformatted at this time into 512 word records with the line data
scaled into 16 bit words by the "GAIN" settings. Error messages are
generated at the time the data is reformatted.

4. The data is catalogued, and can be accessed by Source and by
Scan number.

5. The data can be inspected, edited and calibrated on the disk.

6. The data may be written out and reloaded from 9-track tape for
storage at anytime.

7. Any continuum or averaged frequency channel(s) may be imaged into
a gridded u-v plane which is also stored on disk.

8. The u-v planes may be Fourier inverted in-core in a separate 180K job.

9. The integer maps can be stored on disk, cleaned and the

cleaned maps also stored for further processing and display.



10. A sequence of maps at an equal frequency interval may be
transposed into space~frequency maps.

11. Either RA-DEC or RA-frequency maps may be displayed as
printed maps or on the ARDS display as profiles or contours, or
contoured through the "CalComp" routines.

12. Maps can be stored on 9-track tape.
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2. ORGANIZATION OF PROGRAM

a) Forth
This is the users interface with the program and provides a flex-
ible free-format language for directing subroutine calls within the
program,
Two types of words may be distinguised in the use of Forth.
1) Verbs cause some action - usually a subroutine call
2) Nouns set parameters to make choices and do not need
repeating unless reset.
The user directs the program by typing a string of nouns to set
parametric input followed by a verb to cause the action to take place.
A fuller description of the Forth program is contained in Appendix 1

and a dictionary of Forth words is given in Appendix 2.

b) Interface
The Forth is interfaced to the subroutines in two ways.
i) through a Fortran main routine "INTER" which makes
calls to the subroutines.
i1) through a common area "USER" which contains all the para-

meters which are set by Forth Nouns to be used by the subroutines.

c) Subroutines
The subroutines are written in Fortran or Assembler language and are com-
piled in a hierachical overlay structure. Additional subroutines may

be easily added by the user and directions for doing this are contained

in Appendix 3.



d) Data Flow

The data from the telescope consists of head records and data
records which are recorded on 7 track tape, which is the starting
point for this program. The 7 track tape is converted into a catalogued
disk data set of constant length (512416 bit integer) records and all
disk access is handled by the routine "FREQS" through a common area
“pRIME"”. FREQS is used to read and write records and index the data by
scan # and by source name.

Display, calibration, and editing may all be performed from the
disk data set without transfer to tape, but the data may be dumped or

transferred to tape at anytime.

e) Mapping

A source may be arrayed into a gridded u-v plane inverted to
obtain a map of the sky in any frequency channel (frequency channels
can be combined). These maps are also stored on disk and a subroutine
"ROWS" transfers the data through a common area "PLANE". In order to
obtain a frequency spectra at a point in the sky, the required fre-
quency channels must be separately inverted, stored and re-displayed

as a spectra.

f) Disk Layout

The Forth Program, Index by Scan, Index by Source name, Data and

Maps all reside on disk. The layout is shown in appendix 5. The user

must himself allocate blocks between 110 and 159 to hold the

indices for given sources, before a tape can be loaded.



3. LOADING DATA ONTO DISK
The line data is contained in a double precision word to avoid analogue

gain setting for the correlator. This is converted to single precision

(16 bits) at the time the telescope is loaded onto disk, the line data being
divided by the analogue gain settings used for the broadband correlators and
stored in the data records. The user may however provide his own scaling factors
independent of the broadband gains used at the telescope by GAINS and the
appropriate value of NU (see Section 7). For 10 NU = the broadband gains
recorded on tape are used to scale the line data into single precision and

the GAINS values are not used. The following steps are required to load

data onto disk.

A. Establish an index of sources:

TAPES LOAD load in program for tape I/0
ERASE-SOURCE erases the previous source index
160 DEFINE AVAIL sets the pointer to the next available block

on disk back to 160 - the first available
location for data (see Appendix 5).

DEFINE EVERYTHING must be defined here

110 GAINS 0202 INCLUDE 3C48 now follows a list of sources to be indexed

111 GAINS 0202 INCLUDE 3C48-1 Disk blocks 110 through 159 are used to hold

112 GAINS 0000 INCLUDE P0237-23 source index. These cards assign blocks
etc. to hold index for the sources to be included.

159 GAINS 0000 INCLUDE M33

FLUSH terminate index: Flush the index onto disk.



Note 1

Additional sources may be added to an already established index by
the appropriate INCLUDE cards and FLUSH
Note 2

You may add scans to an already established index of sources simply

by reading the tape, i.e. omit all the above.
Note 3

More than one source (but not more than 256 scans) may be included in ome
block. In this case all the sources within the block are indexed by any of

the names.

B. Read the tape and transfer the scans to disk

Only scans of INCLUDED sources are transferred. Data from either
the telescope-tape or observer-tape may be read onto disk. For telescope
tapes the whole scan range is read. For an observer-tape the given scan
range is read. The appropriate JCL card must be included.

10 NU = TELESCOPE-TAPE reads the sources above onto disk,
reformats data and monitors ADC
and discontinuities in data.

10 NU = 1544 1699

1544 1699 OBSERVER TAPE transfers the given scan range

to disk.

The next available block on disk is printed out by FIND AVAIL.

This tells you how much data you have on disk. Maps must be stored after

this location to avoid overwriting the data.



4. DATA DISPLAY

Data may be accessed by source and by scan number.

Printed numbers

or plots can be obtained for the different receivers or correlators.

Most of the displays are driven by SCANS.

This is the verb which

causes the selected action for each scan in the given range.

A.

Displays driven by SCANS

HEADER
BASELINES

LOOK

DELAYS
SPECTRAL-DENSITY
PROFS

DISPLAY

DUMP

HEX-DUMP
MONITOR
DELAYS

Displays of correlators may be printed as

amplitude and phase (VECTOR) or real and imaginary (COMPLEX)

Example 1:
EVERYTHING
FOR SOURCENAME

Choices are listed below:

CONTINUUM
RX~SUMS VECTOR

BROAD-BAND

RX-ABCD

COMPLEX

LOOK{ ml m2 SCANS

ml A-SCAN
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The verb is SCANS which drives the display over the given range. One

record (1 INT =) is the default value. Parameters remain constant unless reset.

Examples are:

1) FOR EVERYTHING
prints amplitude and phase of continuum
CONTINUUM VECTOR LOOK
channels (1 line per record)
3000 3024 SCANS

2) FOR NGC2403
prints added line channels for NGC2403 from
RX~-SUMS VECTOR LOOK
scan 3000 to 3024 (1 line per record)

3000 3024 SCANS
3) FOR EVERYTHING
AVERAGE BROAD-BAND prints the scan-average as real and imaginary
COMPLEX LOOK for both continuum and rx-sums
3124 3135 SCANS

4) RX-CD VECTOR LOOK prints the line data 8 pairs to a line
1560 1780 SCANS for the (second) 96 frequency channels

5) DUMP 1010 1050 SCANS the whole record is dumped in decimal

HEX-DUMP 1030 A-SCAN gives a hex instead of decimal dump.

Example 2: Plotted output. The following options are available:

EVERYTHING CONTINUUM
1) FOR RX-SUMS
SOURCENAME BROAD-BAND

AMPL AVERAGE

PHASE n INT = MONITOR | m1 m2 SCANS
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Exanple 2: Plotted output

2) 0 30000 SCALE set scale

EVERYTHING AMPL RX-AB

SOURCENAME | PHASE | RX~CD SPECTRAL-DENSITY ml m2 SCANS

FOR

A matrix printout of 96 frequencies. The range given in "scale" is divided into

20 equal intervals which are printed as 0, blank, 1,blank,2,-=—————- »9,blank.
9 RAB | PROFS 1030 1400  ScaNs Self-scaling amplitude and
phase plot of scan averaged
profile.
4) REAL
IMAG CONTINUUM
PLOT AMPL LINE-SUM 2E§EX§Y 1034
PRINT PHASE RX-AB FREQ 10,15,16,17,20,*
COMPLEX
VECTOR

Display prints up to 20 columns or plots up to 10 columns of numbers.

Example 3: Analog displays

HEADER 1010 1050 SCANS a print out of header information

BASELINES 1010 1050 SCANS prints out baselines

WATER 1010 1050 SCANS water vapor receiver

DELAYS prints three chosen amplitudes and phases versus delays in

binary. A correlator list is also required thus:

CONTINUUM
RX-SUMS DELAYS 1015 1050 SCANS

RX-CD FREQ 10, 11, 12,%

* N.B.: The final "," at the end of the list of scans or frequencies.



-12-

Independent Displays not using SCANS

1) LIST-SCANS lists scan numbers
on disk

2) PROFILES
Profiles down the page may be obtained for selected scans by

SCAN~-LIST 10, 100, 1000, 1001, 1002,

REAL
PRINT IMAG
PLOT AMPL
PHASE
COMPLEX
VECTOR

PROFILES




~-13-

5. CALIBRATION

Five calibrations are envisaged:

1)
ii)
1i1)
iv)

v)

interferometer baseline

observing-frequency dependent instrumental phase
instrumental phase

shape of the IF passband

instrumental gain

1) Baseline Calibration

BASES LOAD

5 VARIABLES

CONTINUUM

CAL 3c48

CAL 3C309.1 150 300 SCANS

CAL 3c418

SOLVE

ii) Combined Fit

load program

use continuum channels

100 200 SCANS

selects the sources to be
used as baseline calibrations

170 270 SCANS

performs a single least squares
iteration to the phase of the
continuum data to improve the

5 variables: phase center,

Bx, By, Bz, K

A combined baseline and phase-frequency fit may be made by:

6 VARIABLES

RX-SUMS use added line channels

CAL  3C48 500 1700 SCANS

CAL 3C209.1 550 750 SCANS sources to be used as

calibrators

CAL  3C295 600 755  SCANS

SOLVE performs a least squares iteration to the phase of the

continuum or line-sum channels to improve fo, Bx, By, Bz, K, d¢/df.



14~

These calibrating programs print out the best fitting parameters,
their rms deviation, and a correlation matrix of the variables. Inspection
of the data as a phase-time plot can be obtained before and after the
data has been corrected. The corrections are stored and may be applied
directly:

BASE-COR 500 1000 SCANS applies the stored baseline
wy" BANDWIDTH corrections to all bandwidths

BASE-COR 600 700 SCANS corrects the data for bandwidth
"n" 110 MHz thru 9=39 KHz
n=0 is the default value
An initial guess may, and should, be entered if there exists a lobe
amhiguity in the baseline or phase-frequency parameters. Otherwise the

least squares solution may find a false minimum. For this reason it is

a good idea to observe a calibrator at a number of frequencies as a cross-

check.
0 O 0O O 0 0 Bl2
0 0 O O O 1413 B13 corrects all B/W's for initial
values of all 6 variables, ¢o,
o 0 0 O O <121 B23 ABx, ABy, ABz, AK, d¢/df. units:
milijlobes, A/1000 and millilobes
(1] 0 0 0 0 0 Bl4 per MHz respectively

BASE-COR 100 1000 SCANS

iii) Instrumental Phase

A phase centre is calculated in the baseline fitting program, but the

instrumental phase may be computed between jumps by:

1 VARIABLE
CAL 3C295 100 300 SCANS

CAL 3C48 100 300 SCANS determine instrumental phase from
these calibrators
CAL 3C309.1 100 300 SCANS

SOLVE
FOR EVERYTHING

BASE-COR 100 300 SCANS correct all B/W's by default



iv) IF Passband

PASS-BAND 144 A-SCAN

RX-AB EDIT-BAND 145 147 SCANS

v) Gain Calibration

generates the shape of the scan
averaged spectrum for scan 144
and stores its complex reciprocal
on disk.

multiplies the given range of scans
by the stored reciprocals. Appli-
cation of the calibrator to itself
yields a corrected pass-band of
constant amplitude and constant phase.
A range of (-4, 4) is allowed in
amplitude and the digital precision
is limited to one part in 212, The
average phase across the pass-band

is preserved through this correction.

To inspect for system gain variations (actually system noise tempera-

ture variations if ALC is used):

1) Store the calibrator fluxes (in mfu) into the data records. e.g.:

FOR 3C48

15600 STORE-FLUX 1000 9000 SCANS

FOR 3C147

22500 STORE-FLUX 1000 9000 SCANS

2) The reciprocal gains i.e., 1000/(counts per mfu) can be printed out using:

FOR EVERYTHING AVERAGE

(Optional)

BROADBAND

RECIPROCAL-GAINS 1000 9000 SCANS

3) These are the numbers to be used in MULT-AMPL if you wish to correct

for temporal gain variationms

(Section 6).



6. EDITING

Editing is provided by three subroutines "Edit", "Phase" and "Fixup"

each with several entry points. Edit provides for Editing directly. Phase

corrects for baseline, position, clock, atmospheric and observing frequency

changes.

Fixup is used for special corrections to the data.

A) Direct Editing

FETCH

STORE

DELETE

MULT-AMPL

ADD-PHASE

EDIT-BAND

STACK

STORE-FLUX

Examples
EDITS LOAD lead program

FOR 3C10
SCAN-LIST 120, 132, 115, 1040, into 1000 STACK

"STACK" vector averages given scan-list into a new scan stored on

disk. This new scan can be displayed or used like any other scan.

FOR 3C48 15600 STORE-FLUX 1000 8500 SCANS. Store flux in mfu
into the data records of 3C48.

4 FETCH 144 A-SCAN print word 4 of every record in
scan 144



50 INTO 4 STORE store the value 50 into word 4
DATA 144  A-SCAN of data records

RX~A DELETE 140 150 SCANS flags line receiver "bad"
COR-1 DELETE 140 A-SCANS flags continuum "bad"

This data is then ignored by sub-
sequent phases of the program.

RX-AB 500 MULT-AMPL multiplies data by 500/1000
144 170  SCANS

RX-AB 50  ADD-PHASE add 50 degrees of phase to
144 170  SCANS RX-AB

B) Phase Corrections

~

CLOCK~-COR

POSITION-COR

PHASE-COR
\_ _J
Examples
FOR EVERYTHING
PHASE-COR 140 5260 SCANS corrects for atmospheric
phase effects
10 CLOCK-COR 5260 5400 SCANS adds the given correction

(ms) to the clock

Adds corrections 130 x 1/100 secs

of time in RA, 40 x 1/10 secs arc

in DEC to positon of 3C286. Decimal
points may be inserted wihout effect
so the position changes may also be

written 1.30 4.0. Trailing zeros

must however be present.

FOR 3C286
130 40 POSITION-COR

500 5000 SCANS

C) Fixups

Please look at the subroutine listing.
-PHASE changes the sense of the phase

FLIP reverses the direction of the profiles
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dl d2 d3 DELAY-COR corrects for delay errors. d1

d2 and d3 are the octal delays

actually set on the digi-switches.

All of the above corrections are driven by SCANS e.g.,
0 4463 4211 DELAY-COR 11130 11142  SCANS

Many more have been used and many more are possible. "Fixup" may be your answer!



19~

7. TAPE TRANSFER

JCL cards must be included. The convention is to read tapes on
//FT03F001 and write on //FT04F001.

TAPES LOAD load program
10 NU = TELESCOPE-TAPE* transfers the telescope-tape data to
a catalogued disk data set
10 NU = 500 2700 OBSERVER-TAPE* transfers given scan range on back-up
tape to disk data set
500 2700 WRITE-NINE writes a scan sequential 9 track
tape from disk for scans 500 2700
500 2700 LOAD~NINE loads the 9 track tape (written
by above)
500 2700 1 BAND-WIDTH as LOAD-NINE but loads only the

10 MHz Bandwidth data(2 = 5 MHz,
eeeey 9 = 39 kHz,). This allows sorting
the data by bandwidth

500 2700 COPY-NINE copies 9 track tapes
500 7000 TAPE-INDEX list of scans on tape in given
range

The disk-file may be dumped by block numbers onto tape and re-loaded through

two separate programs. "DUMP" and "LOAD" (See Appendix 7).

The prefix "# NU =" must be used before reading in a telescope-tape or
observer tape.
FOR "10 NU" = The broadband correlator gains, set at the telescope by
the observer source card, are used to scale the line data into single precision.
Also the interferometer baselines attached to the correlator are defined at the
telescope by the digi-switches over the correlator. If however you wish to

change this:
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"17 NU =" applies the recorded gains and connections to the
to the correlator but avoids correcting the baselines for frequency. This
is appropriate to double sideband operation.
For NU less than 10 the user re-defines the gain settings and connections.
The gain to be used for each baseline should now be included in the "GAINS" word.
©=x1, 2 = x.1, 3 = x.01, 1 =x.001) E.g.
GAINS 0032 scales BL12 and BL13 by x1
scales BL14 (autocorrelator) by x.01
and scales BL23 by x.1
The value of NU defines the connectioms.
Cases allowed for at present are:

a) 2 receiver mode

4 NU = channels 1-192 on BL12, channels 193-384 on BL23
5 NU = channels 1-192 on BL13, channels 193-384 on BL23

b) 3/4 receiver mode

6 NU = channels 1-96 on BL12, channels 97-192 on BL13
channels 193-288 on BL23, channels 289-384 are the
autocorrelation which is best scaled by an extra
factor of 10.

¢) 1 receiver mode

7 NU = channels 1-384 on BL23



8.A. MAPPING

The mapping process has two stages:

1) Imaging the data for the desired source, correlators and base-
lines into a gridded u-v plane.

2) Fourier inverting the u-v plane to obtain a map of the brightness
distribution in the x-y plame.

The Fourier inversion may be performed in the usual 90K job using
disk storage but is better performed in a separate 180K job which also

provides for storing the maps as integers and cleaning

A) 90K Mapping
[ DIMENSION
RESOLUTION
CONT INUUM
RX-SUMS
LINE-FREQ
ONE-FREQ
SHORT
IMAGE i
MAP
PLANE
READMAP
Examples TRANSFOR
MAPS LOAD load program
127 DIMENSION 128 x 128 array (*TiS L e Jefauls and
30 30 RESOLUTION 3" arc per cell in sky
_ starting address for map on disk

3000 ARRAY = (128 blocks per map)

CONTINUUM use continuum correlators

RX-SUMS

use correlator sums
u-v plane to be made from

1 9 ONE-FRE 9
Q %'21 frequ,. Produces real

map (imaginary part zero).

Amplitude and phase in the

u-v plane are meaningful.
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frequencies 1 thru 9 added together
1 9 LINE-FREQ and end up in Real map, 10 thru 18
in Imaginary, "Amplitude" and "phase"

in u-v plane are not valid.

"SHORT" in all the above cases
reduces the lists of correlators

SHORT to the first member only, so that only
the short baseline (BL23) is imaged

into the u-v plane.

image the given scan range and source
500 27000 IMAGE NGC2403

into a gridded u-v plame

0o 1 ALE
AMPI?O ;g? a printed plot of "1" thru "9"

ranging over a previous set scale
PHASE

REAL PLANE a 2 digit display of left half plane
IMAG inverts the data and puts it back
TRANSFORM

into block 3000
0 10000 SCALE re-set scale

44 76 45 77 OUTER-AREA

set area to be displayed
50 70 60 70 INNER-AREA
by read-map below
REAL READ-MAP

IMAG READ-MAP

Readmap is a 4 digit printout of the given outer-area (maximum 32 x 32) and

also gives the sums and averages over the inmer and outer areas specified.
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B) Map Operations

BEAM

MOVE-MAP

MULT-MAP

ADD-MAP

DIVIDE-MAP

Examples

3000 INTO 3128 MOVE~MAP
3000 INTO 3128 ADD-MAP
3000 INTO 1328 MULT-MAP
3000 INTO 1328 DIVIDE-MAP

10 LOW =
3000 INTO 3128 BEAM

enables one to preserve the u-v plane by
moving it before executing one of the following.

adds 1st map into 2nd
multiplies 1lst map into 2nd

divides 1lst map into 2nd

creates a u-v plane which when trans-
formed gives the beam offset 10 cells
in RA from the map center



array.
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180K INVERSION PROGRAM

A separate 180K job is now used to perform an in-core Fourier transform.

each.

Example 1

UV 3000 GET

TRANSFORM
1000 100

MAP
4000 PUT

SECOND MAP

4032 PUT

The previously stored u-v plane is first read into core as a floating-point
The u-v plane can then be weighted by a Gaussian grading function
and/or a beam can be added to real* data. The u-v plane is then

Fourier transformed and scaled into two integer maps (real and imaginary parts)

of transform) which can be displayed and stored onto disk taking 32 blocks

v

SKY

GET

BEAM
GRADE
SQUEEZE
FLOAT
TRANSFORM
MAP

PLOT
SECOND MAP
PUT
TRANSPOSE

move into core the u-v plane stored at
block 3000 on disk

Fourier transform

condense to integer maps(ﬁivide real
imaginary parts by 1000 and 100
respectively)

1 digit printout of real map as contours

store integer map starting at block 4000

imaginary map printout

store integer map (32 blocks per map)

* See overpage



Example 2: Grading

30 30 RESOLUTION

w 3000 GET
BEAM
50 GRADE
TRANSFORM
1000 100 SQUEEZE

PLOT
4064 PUT

SECOND PLOT

4096 PUT

BEAM, in the 180K mapping program adds 1000 into imaginary part before
"TRANSFORM", and can be used for a real map to give the beam shape
in the imaginary (or second) map. BEAM cannot be used with LINE-FREQ

or polarized data (which already use the imaginary map.)

"GRADE" applies a Gaussian grading
function to the u-v plane (and beam)
such that the sky is effectively
convolved by a 50 arc sec beam. It
is necessary to first re-specify the
x-y interval in 1/10 arc second units
by "RESOLUTION".

"PLOT" is a 2 digit printout of the

center half of the synthesized map.



Example 3: Re-inversion

SKY "SKY" specifies an integer map.
4000 GET Move integer map into core

FLOAT "FLOAT" converts to floating point.
TRANSFORM Re-transform sky map to u-v plane.
100 100 SQUEEZE Scale back into integer maps.

PLOT Plot real part in 2 digit numbers.
SECOND PLOT Plot imaginary part.

The integer maps stored by the 180K program take 32 blocks each (for
a 128 x 128 map). These maps can be used as input for an iterative source
subtraction program (Section 10) which stores the cleaned maps back onto

disk in a new location.



-27~

9. DUAL FREQUENCY DATA

The program has been designed to handle dual frequency data. Either

7 track telescope tapes or 9 track calibrated or uncalibrated tapes may be

loaded onto disk and all the baseline fitting and display programs are

available by specifying the appropriate correlators.

In order to map a

source from a calibrated dual-frequency tape the following steps are required.

A) Loading Tapes onto Disk

TAPES LOAD

ERASE-SOURCE 160 DEFINE AVAIL

110 GAINS 0000 INCLUDE 3C20

FLUSH

500 28000 DUAL-FREQ

Display of Data Options

S-BAND RR
LL
X-BAND RL
LR

AVERAGE | VECTOR

n INT=

COMPLEX

or
AMPL
PHASE MONITOR

Editing and Calibrating Options

LOOK {500 28000 SCANS

1050 A-SCANS

DEFINE EVERYTHING

loads 9 track tapes
written by the dual

frequency system

Displays the scan-
averaged correlators

selected

Also DUMP, HEX-DUMP
and other relevant
displays work on

dual-frequency data.

The relevant Editing and Calibrating described in Section 5 and 6

in principle also works on dual-frequency data.
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B) Making a U-V Plane on Disk

A gridded u-v plane is made from the data stored on disk and
the u-v plane is itself stored at a location specified by the user. The
next available location after the data is printed out by FIND AVAIL. u-v
planes are stored as a 128 x 128 complex array taking 128 blocks of storage.

Each u-v plane should accordingly be allocated 128 blocks of disk storage,
starting beyond the data.

MAPS LOAD
10 10 RESOLUTION 1 x1 arc cell size in sky
appropriate for X-BAND
0 100 SCALE set scale for displays
3000 ARRAY= starting address of u-v plane.

X-BAND RR

LL 500 28000 IMAGE 3C20 Make gridded u-v plane for
S-BAND RL chosen band and correlator.

500 28000 IMAGE 3C20

"RL" automatically gives RL and LR* in u-v plane for polarized data.

AMPL
PHASE MAP "MAP" gives a 1 digit display of the whole u-v plan
REAL

PLANE "PLANE" gives a 2 digit display of half the u-v
IMAG plane.

The polarized maps may be transformed and operated on as for line data.
Note that the amplitude and phase of a polarized map are the intensity and

twice the position angle of the polarizationm.

RR are defined to give maps from
LL SHORT the 2-3 baseline only.
RL

Dual-frequency maps may be inverted and cleaned through the 180K program

exactly as for 21 cm maps.



-29-

10. CLEANING

(For philosophy see e.g. Interferometry and Aperture Synthesis, Fomalont

and Wright in Galactic and Extragalactic Radio Astronomy)
CLEANF and CLEANH programs

Clean is the iterative source subtraction program which is interfaced
with the H-Line system. It handles polarized or unpolarized data taking
maps stored on disk, "cleaning" and placing cleaned maps in a new disk
location. Cleaned maps may be displayed on the printer, storage tube
display or CalComp and punched out on cards.

The program is overlayed, heavily optimized and runs in a 90K partition.

The maximum of 250 iterations takes * 6 mins. c.p.u. time per clean.

There are 5 control cards which are used by CLEAN, TAU (Hydrogen Line optical
depth program) PPLOT (Polarized contouring program) HPLOT (H~Line contouring

program and PMAP (polarization comparison program),

Card 1.

Format (1X, A8, R12.2, S12.1, 1X, L1, 1X, F7.1, 1X, 2E15.4)

SOURCE source name

RA ra

DEC dec

POL N-FLAG T for polarized otherwise F.
XYINT Grid size in arcseconds used
BEAMMAX for map (as set in making u-v
MAPMAX plane by RESOLUTION) maxima

printed out by INVERSION program.



Card 2

Format (4(1X, I2), 20X, 3(1X, F7.1))

;gg Cleaning area in units (1 to 64)
YLO printed on borders of maps printed maps.
YHI
BMAJ Half-widths (in arcseconds) of Gaussian clean
BMIN beam used to convolve clean map
PA tangent of angle of parallelogram
cleaning area. (See Figure 3.)
CLEANF is suitable for a source elongated
NORTH-SOUTH. CLEANH for a source elongated
East-West. See Figure 3.
Card 3

Format (I4, 1X, F5.3, 1X, L1)

NIT maximum number of iterations to be used
smallest source to be subtracted, as
PERC
percentage of original maximum.
PUNCH T for punched output otherwise F.
Card 4

Format (4(1X, 15))

BEAM locations (starting block on disk) of dirty
MAP beam and map to be cleaned.

NUBEAM locations to be used for storing clean
NUMAP beam and map. (Each 32 blocks long)

For a polarized map both real and imaginary
maps are read and written on disk. The
location of the real map should be given.
The imaginary map is understood to be 32
blocks later.

Card 5

Blank. This card is used by TAU.
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Figure 3.
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APPENDIX 1

THE H-LINE FORTH LANGUAGE

The Forth language is a dictionary search for character sequences
or "words" broken by spaces. Certain character sequences define basic
machine operations and the Language is built up by defining other char-
acter sequences in termsg of already defined words. The language is
self-compiling and definitions may be mixed together with executable
words.

The Forth used in this program is a particular application of the
language to the IBM 360/50. In this application the Forth is inter-
faced with Fortran and is able to set parameters in the Fortran common
area "/USER/" and to make subroutine calls from the Fortran main program.
The parameters in common may all be directly set (for example: "45
THETA =") but are mostly combined into more mnemonic definitions. (For
example, "RR" sets up the number and a list of the correlator positions
for the RR data.) The subroutine calls are made by other words; the
verbs of the language which cause actions to take place.

The program is run off-line by submitting a card deck of directives
which starts:

E LOAD
H-LINE LOAD
Displays

MAPS LOAD

mapping
TAPES LOAD —————— tape 1/0
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—— EDITS LOAD

editing
}—— BASES LOAD ——————————baseline fitting

p——OPTIONAL LOAD

extras

MAPS, TAPES, EDITS, BASES overlay each other. EDITS is the default.

The current definitions may be inspected at anytime by:
E LOAD
CARDS LOAD
20 40 SHOW
Definitions may be added or changed (caution) by the user
": WORD OTHER WORDS;"
defines "WORD" AS“OTHER WORDS.

Language Conventions used in H-LINE

Free-format on card-columns 1 through 64 with the following conventions:
a) Spaces must separate numbers
b) No spaces within a single word
c) All double words connected with a hyphen (-ve sign punch)

d) Statements may be separated onto several cards

Forth Diagnostics

OK action completed
? word not recognized skip to next command

EMPTY parameter expected and not given



APPENDIX 2

H-LINE FORTH DICTIONARY

a) Common "/USER/" USE
THETA rotation of array
F1 starting frequency
NF number of frequencies
DF interval between frequencies
RES (4) Ax’ Ay’ Au’ Av
NS count of items in List
LIST (38) Lists of scans and frequencies
Low Lower Limit
HIGH Upper Limit
INT number of records integrated
c correlator posiiton
SCAN scan #
RECORD record #
NU frequency
P polarization
SOURCE used in disk index
ARRAY statrting block # for map
K used for rea%)imag, etc.
ARG (3) multiply used for parameter passing
Y-DIM used in retangular FT
K1 entry point in "INTER"
NR # of repitions of "SCANS" loop
ENTRY entry point in subroutines
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b) Words used to set parameters

INCLUDE create a source index on disk
GAINS set scaling factor for data transfer
DEFINE a define file statement

AVAIL a define file statement
INNER-AREA inner area for readmap
OUTER-AREA outer area for readmap
A-RECORD sets record number

DATA data records chosen by SCANS
HEAD head record only chosen by SCANS
EVERY every record chosen by SCANS
REAL real part of data

IMAG imaginary part of data

AMPL amplitude of data

PHASE phase of data

COMPLEX real and imaginary of data
VECTOR amplitude and phase of data
RX-A frequency channels 1-48

RX-B frequency channels 49-96

RX-C frequency channels 97-144

RX-D frequency channels 145-192
RX-AB frequency channels 1-96

RX-CD frequency channels 97-192
RX-ABCD frequency channels 1-192
RESOLUTION sets Ax’ Ay’ Au, Av for mapping
BASELINES printout baselines



HEADER

FREQ

SCAN-LIST

DUMP

PASS-BAND

WATER

DISPLAY

SPECTRA
SPECTRAL-DENSITY
MULTIPLY
MULT-AMP
ADD-PHASE
PHASE-COR
BASE-COR
POSITION-COR
GRADING-FUNCTION
PRIMARY BEAM

INTO
VARIABLES

BANDWIDTH

36~

printout given frequency list
printout header

list frequencies

1list scans

prints whole record

store spectral pass-band or disk
printout water vapour rxs
display frequency list

averaged amplitude and phase

a matrix plot out

multiply and add phase to data
multiply data

modify phase of data

apply atmospheric phase corrections
apply baseline ocrrections

apply ARA, ADEC corrections
specify half widths of

specify half widths of

dunmie word

no. of variables in baseline calibration

bandwidth of data to be used in above



¢) Words used to cause actions

FLUSH moves included sources to disk
MAP a printed contour map

READ-MAP a numerical printout of map
ERASE-SOURCE erase disk source indices
ERASE-ARRAY zero array on disk

SCANS a loop through scan #s

A-SCAN a single scan

TELESCOPE-TAPE load 7 track tape onto disk
OBSERVER-TAPE load 9 track observer tape
DUAL-FREQ load dual frequency data onto disk
LOAD-NINE load 9 track tape onto disk
WRITE-NINE write a 9 track tape

COPY-NINE copy a 9 track tape

TAPE-INDEX index a 9 track tape

ADD-MAP add arrays together

IMAGE make a gridded u-v plane
GENERATE make a specified map

CAL use source as calibrator

GET move into core

PUT store onto disk

BEAM add 1000 j into u-v plane

GRADE grade u-v plane

PLOT 2 digit plot of integer map
PLANE nom " " floating-point u-v plane
SQUEEZE scale floating-point to integers
FLOAT FLOAT integer map

TRANSFORM an FFT routine using disk access
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APPENDIX 3

To Add A Fortran Subroutine To H-Line

1)

2)
3)

4)

Code the subroutine accepting all input through common
/USER/. Compile it as a mewds:r of "MOORE-MODS".

Recompile subroutine "INTER" with a call to your subroutine.
Add your subroutine to an overlay statement with similar
subroutines in the "LINK-EDIT" deck.

Addia Fortran definition of your subroutine to the "FORTH"
deck, and/or a suitably memonic definition in the "FORTH"

definitions.
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APPENDIX 4

H-LINE RECORD FORMAT



7-10
11-12

13-14
15

16
17
18
19
20
21
22
23
24
25
26
27
28
29-30
31-32
33-34

35-36
37-38

39-40
41-42
43-44

45-46
47-48
49-50
51-52

53-54
55-56
57-58
59-60

61-62

63-64
65-66
67-68

neaaer rormat

~40- 29 October

Content (units) Unused fields

integer 1 (identifies header)
scan no. (0 - 32767)

360: no. of data records
Greenwich sidereal days since 2424832
LST 116: BCD (.1°%)
360: integer (.ls)
source name (8 ANSI letters, even parity)
RA (rev) 116: 30-place fractiomn
360: REAL*4
Dec (rev) "
return code:

0
1
2
3
4
5
6

start LST (10°)

stop LST (10°)

mode

system

observer (2 ANSI 2etters)
operator "

no. of phase corrections applied

" clock "
" position "
85-1 Dec (1/4 rev, 15-place
HA fraction)
85-2 "
85-3 "

line-of-sight standard-of-rest velocity (c)

116: 30-place fraction

360: REAL*4

synthesizer frequency (Hz, integer)

Z,, baseline (1/1024 cycle) 116: integer
360: REAL*4

>1j<
w

14

4 ¢ =4
=N
SLWLN

w
[
N

m A
- N =
W W



69
70-100
101-512

41~

source scaling divisor



10
11
12
13
14
15
16
17
18
19-20
21-22
23-24
25-26
27-28
29-30
31-38

39-42
43
44
45
46
47
48
49
50
51-54

-42-

data format

Content (units) Unused fields

integer 2 identifies data
scan no. (must match header)

sidereal day

LST 116: BCD (.1%)
360: integer (.1°)

mode: 1 S-band

2 X-band

4 mixed
receiver baselines (see word format)
no. of distinct baselines
correlator gains (see word formats)

if selection "
computer control "
lock "
range "
faults "

85-1 delay (us, 10-place fraction)
85-2 "
85-3 "
local oscillator (Hz, integer)
integration time (3.2 us, integer)
signal power, channels 1-48

”

49-92
" '93-144
" 145-192

signal + noise power "

correlator words 1572-1587
bandwidth code, channels 1-48, etc.
mode
noise tube state
gain modulator code
switches %«
switching rate code
clipper test
digital test

local oscillator, channels 1-48, BCD (10 Hz)



55 1-2 continuum, real

56 imaginary

57 baseline #1 116: offset

58 RMS: O or negative - ignore data

59-62 1-3 " (#2)

63-66 2-3 " (#3)

67-70 1-4 " (#4)

360 format 116 format

71-74 £first recéiver, real 71-72 first, real
imaginary 73-74 imaqinary 2
baseline 75-76 * RMS)
RMS 77-82 second "

75-78 second " 83-88 third "

79-82 third " 89-94 fourth. "

83-86 fourth 95-134 A/D channels 24-63

87 135-150 cdrrelator.words

88 1588-1603

A/D channels 24-63 15¢-256

89 85-1 R if monitor 257-258 channel 1, real

90 "L " 259-260 imaginary

91-92 85-2 " 261-264 channel 2 "

93-94 85-3 " 265-1024 channels 3-192

95-96 42" "

97-104 "  sync detector

105 microwave I phase

106 ” Q ”n

107

108 temperature (°c)

109 dew point ( °c)

110 barometric pressure (mm)

111 cable pressure (?)

112 85-1 water vapor (?/K)

113 85-2 "

114 85-3 "

115

116-118 "  box temperature (?)

119-125

126 42' water vapor (?/K)

127-128

129-130 channel 1, real
imaginary

131-132 channel 2 "

133-512 channels 3-192



Word formats

Word

10

11

12

13

Use

receiver baselines

correlator gains

1f selected

computer control

lock

Bit

1-4
5-8
9-12
13-16

1-2
3-4
5-8
9-12
13-16

~44-

Use
RX-A
B
c
D
1-2 RR 00 multiplied by 1.
LL
1-3 10 multiplied by .1
1-4 11 " .01
2-3
85-1 001 XR-SL
2 010 XR-XL
3 100 SR-SL
water vapor cal on
85-1
2
3
85-1 receiver
2 "
3
85-1 delay
2 ”
3
1-2 correlator gain
1_ 3 "

polarization and focus motors
1-4 correlator gain

-3 "

2-4

3-4

42° out of lock
master lo "
85-1 lo "

2 "

3

42' 1o "



45—

14 range 1 85-1 lo phase unlocked
2 2 "
3 3 "
4 42° "
5
6 master lo out of range
7 if level "
8
9 85-1 R if level "
10 L "
11-12 2"
13-14 3"
15-16 42' "
15 faults 1 85-1 box temperature out of range
2 2 ”
3 3 "
4
5 85-1 SR receiver fault
6 28L "
7 XR ”
8 m' ”
9-12 85-2 "

13-16 3"
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APPENDIX 5
Disk Lavyout
Block Content
0 Empty
1 Empty
2
Forth program
99
100 Name index
101 Calibrations
102
Scan index
109
110
' Source index
159
160
| :} Scans
.
.
! :} Maps

4095 on FREQS

23379 on GHC disk packs

- "
The next available location on disk for data is printed out by: FIND AVAIL .

and must not exceed the length of the data set. Maps should begin after this

location.
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APPENDIX 6

Examples



//EFREU JUB (2034091919 1l)sLHCAsMSGLEVEL=A9LLADS=D
// Eacl PGUM=HLIME ,.CCNU=EVEN,ACCT=0
$75TePLio UU OSNANME=NCCREJOBSsLISP=5RK
J/FTULFUuL DD USN=EACK-UP, DISP=ULDsUniT=TAPEsvUL=SER=¢£592
F/FT34ruul DD DSN=BACK-LP yOISP=NcWsUNLT=TAPCeVUL=SER=L6T9,LABEL=Z,
/14 ULb=(RECFM=VSB, LRECL=1UZ3yBLKSL LE=2u0uU)
F/0IS5K DU USNAME=NMOURE.GHCa yulSP=ULD
J/FTuoruul VD SYSCUT=A
J/REAUER VU *
€ LUAD
H=LInc LUAU
TAPES LULAU
ERASE~SUURLE 160 DEFINE AvVAIL Q0 vcFiINE EVERY THING
Llu LVALINS «c22 INCLUCE 3C4s
111l VAINDS 22 INCLULCE 3C.73
L12 Gaind 2422 INCLUCE 3(C200
113 valnd <222 INCLUCE 3L2/9
114 GAlND <22 INCLUCE 3C309REF
115 vAlnd 2222 INCLUDE 3C3u9%9.1
Llc GAINS wuOO INCLULLE Fkrew
417 GAind> uu00 INCLUCE 3(L27s.1
FLUSH
10 nu=
dclas 1o57c CBSERVER-TAPGE
FINUG AVAIL .
cLITo LUAU
PB PAdDO-bAND 3 ¢ EB RA-ABCD EDIT-0ANU ;
AS A-SLAN 3 T P PRCFS
JP KA—Ad ACLT-PHASE § : LP RX=CU Auu—-PHASE
S5 = SCAN—-LIST
S SCANS &
35 UP lclas AS
123 uP lclaa AS
—4c0 UP Lean? 12160 S
-15 UP Lcibe 12165 S
28 GP lcloo 121€8 S
28 GP léioy 12l7l S
-3¢ LP lclavy AS
42U LP 12154 12152 S
-09 LP Llcloo 12154 S
142 P 12155 AS
PB ldsco AS EB 123226 123206
P8 lcoui AS EB 12229 12351
Fo 12504 aA> E3 12232 12354
FB legs3( A EB 12335 12357
PY icuau A> EB 12338 1.34u
rB 1343 A> EB 123241 12343
Fb lcado A EB 123244 1234c
PB 1c549 AS EB 12347 12349
3S 1il4901ci55412152, INTO luu0 STACK
SS 122150124 18412221412224, INTU Luvl STALK
SO 1ccdlvace3Cel223241220¢€y INTUG LUUe oTALAR
35 12459 04cc4iv12245412240y INTL 1u0s S>TACK
35 1dcHae0ce5141226C4122053y INTU 1lulUs dTALN
SS 12cbosice6Sy INTG 1C05 STALK
SS 123c691d3299123324122559123308s INTU iuvu STALK
33  Le34949143444123474,1235uy Inlu Lluul >TAon
3S 1091556412359, INTO 13C8 STACK
33 lcs0291ic3€84+12371, INITU 1lyuy STACK
$ 60 1uwvwu V10 S
FOUR cVeRYTHING
BRUAu—oAnL VECTCR LCCK GO
RXx—AB PRutr> GO

% 80 ®

[ZalE VAN Vol Vol VAR Ve VAN VS



PAGE

FX-Lu PikuFS GO

TAPES LuAp

FOR EVERYTHING

10U 123713 wkITE-NINE
DISCAkD

GluugY



J/7FREU JODB (2349P965493) sHLINEsMSGLEVEL=190LLASI=C
J/ EXEC PumM=HLINE ,CGNC=EVEN,ACCT=06

1/oTcPLIb wu DSNAME=MCCREJGCOSyDISP=0nn

J/VISK VD USNAME=MOORE.DISKyDId>P=ULUsvuUL=PrRIVAIC
//7FTuoFuul DD SYSCUT=A

J/READEK LU *

¢ LCAD

h=L It LUAU

ELITS LUAD

FUR FReu

RX=ApD =154 ACC-PHASE

1573 A->CAN

RX-LU =25 AuLC-PFASE

7573 A-5SCAN

RX=-AB —-ob2 ADC-PHASE

s091 A-SCAN

RX-Cu o5 ACO-FHASE

6U91 A-SLAN

RX—-AB —-do ADD-FHASE

€092 A->LAN

AX-CD 4o ACC~-FPHASE

oU92 A-SCAN

AX—-Ad -7« ACC~-PHASE

8294 A-SCAN

RX-Cu 55 ADD-FHASE

3294 A-SLAN

SCAN-LaST 3216:3367945359400095¢27y 2391,
INTO Lfvuu STACK

SCAn—LIST €€4196044973149101550U9c90c9Gy

INTG 1uul STACK

SCAN-LEST 4uCGCy10Cly INTU 10U3 STACK
2 GU luwuv 9uG0 SCANS ;

PAGE

RX=AD PrRUFS GO

PAGE

RA=Cuv PRrRUFS CO

Fuk 3042445

: 60 ivuce A-SCAN

SCAN~LI>T 5c15¢45256,6€40,73789 INTU auuc STALN
PAGE

RX=-Au ¢KUFS GG

PAGE

FX~CL PrUFS GO

wISCARLD wuulBY



F/HLINE JUo (2249Ps63414) 965KHLeMIGLevebL=040LAan5=C
/7 EXcl POUM=HLINE,CCND=EVENJACCT=0
1/7>5TcPLiv VU DSMNANE=MCCRE JGC0oS,0i5P=>nR
//FTuuFu0L uD SYSCUT=A
$/UlSK uU USN=MLCRE .GHC4,4DISP=ULD
J/REAUER UL *
€ LUAU
E=LINE LUAU
ECITS LuAL
LU a49uu ooll SCANS
3 RGAINS BRUAC-BAND RECIPRUOCAL-GAINS »
FUR RAUDsuU 6000 STORE-FLUX GU
FUR 30345 1JC0 STCRE-FLUX LU
FUR 2501595 3400 STCRE-FLLA GU
FUR oLco6 43200 STORE-FLUX GO
FOK 30300 14400 STORE-FLUX oU
Fuk EVEKRYTHING
AVERAGC
BrUAU-bANL VECTCR LCCK GO
ROGALINS LU
FINC AVALL 160 -
LASCARU
sulboy



J/CYGAU JUB (234 9P9b6913¢4) s DISKIMSOLEVEL=1oLLASS=F
I/ EXec PGM=HLINE . CNC=EVEN,ACLLCT=06
4/3TEPiLiB Ju DSNANME=MCCRELJOBSeUISP=3r1
44DISK Uu USNAME=MCOREDLISK 0ISP=0LD
//FTuoFuul uD SYSCUT=A

//KEAVER UL *

c LOAL

H=LAiNEt LJAD

MAPS LUAuv

30 HJ KESCGLUTICA

RES 21 ?

€ 1uvJdu SCALE

é L 1 LINE-FREC 1300 6500 1IMAG:
ARKAY o o AMPL PLANE ARRAY & 128+ ARRAY= ;
10 20 UNE-~FREQ

luUuu ARKAY= 1300 85C0 IMAGE CYGA-uU
AMPL PLANE

PHASE PLANC

luldo ARRAY=

5 L CYbA~U

7 L CYLA-~D

9 L CYuA-D

CISCARD
L000bY



J/CYOAD JUB (2344P96913+44) s MAPS MSGLEVEL=L9LLASDSL
JILINKR £XE( PCGM=[EWL yPARM=?LcT yMAP L1 T yaLT=0
J/7SYSLIB uu CSNAME=SYS1.FORTLIBsULSP=0rin
17/ DU DONAME=SYSL GPSLMOUDESP=Srk
J/7SYSUTL uL UNIT=2314,SPACc={LYL (24233
J/SY>PRINT UD SYSCUT=A,00B=({RECFM=FBAsLRELL=iclies BLKSIZE=3509)
£/M80C> vu USNAME=NMOORE.MUDS U ISP=5HR
4/7JG6B> uv UDSNAME=NOGRE.JUBSyUISP=SHR
145Y53LMuU UU DSNAME=SETEMPIMAIN) »ULSP=ILinEwsPuId)y
7/ UNLT=UISKSPACE={CYLe(0s2s1))
J/5YSLIN UL *
INCLUUE JUBS(FORTHF)
ENTRY bEOLIN
INCLUVUE MUUSCINTER,LCAIG)
INCLUUc MUUS(EXPI,MOVE)
INCLUDE MUUS(PIGS)
7/ EXcC PuM=%.LINK.SYSLMUUDsCOND=EVENsALLT =0
17>5TcPLlv uu DSNAME=MOCREJUBSUISP=0nNR
J/UISK Du UINAME=MUCRE.D1ISKyDI1SP=0LD
//FTVoFuul WD SYSCUT=A
//REAJER Uu *
€ LUAU H=LINE LCAD INVERT LUAU UV
luvuu GET bBEAM TRANSFCRM 1luuu0 luu SeuUtcit PLUT
loUs2 PUT
SECLND PLUT
louvu PUT
Uy
lvl2o owEed
TRANSFLUnM 20000 1000C SQUEEZE PLUT
l16uc4 PuTl ScCCND PLOT
l6use PUT
uv
10250 uvtT TKRANSFORM 1000u 10UU0 SQUEcic PLUT
loléo PUT SECCND PLOT
l6iouv PUT
J1SCAKRU
eLiLoY



J/7CLEAN J0OB (224,P2691394)9CYGA-UyMILLEVEL=L9LLADISEF

// E£XEC POLM=CLEANH

7/45TcPlLib LD LCSN=MCCRE.JUBS,UISP=5nKr .,

J/FTLoFu0L CD DSNAME=MUURE.ULISKyUIoP=>nxsvuLsPRIVATE

1/FTueFuul 0D SYSCLT=A

J/FTGIFuLi DD SYSCLT=B

J/FTuiFuulL DD *
CYGAUREF 1Y 57 44.50 +4U 35 46.7 F wuuudeu S 30.UULUESOL
lo 52 21 40 LIeV Asreod Ue 4
250 Q.ulu F
leUdyv ious< 1$0J0 19332

70 20 18.125 -18.7
CYGAUUD LYy 57 44¢50 #40 35 46471 F uuuuided 280.000UVEFUL
16 bHe 21 4u loeu ADeV U4

250 Jeliu F
loGuu louo4a 19C0C 13064

5 1 780125 '70.7
CYGADUD 19 57 44450 +40 55 46.7 F uuuudeu 280.0000cE+01L
1o 2¢ ¢1 4vu Loeu ADeV Ve &
Zbu Veulyu r
160wy loG9%0 19000 19C96

o 1 178.12¢ ~16a7

579.90uutE+C1

413.2000E+Q1

495e20uuc+C1l



/1 7CYGAA JOB (2349sCyelelel)s0ldKeMdubcvel=19sLLASS=E
14 EXc(C PoM=HLINE COND=EVEN,ACCT=0
7/75TcPiLlB vu DSNAME=MCLRE.JUDBSyDLISP=aHK
14FTuoruul UD SYSQUT=A

77005 UU USNAME=MOORE.ULOKDISP=ULD
l/REAUER DU *

E LUAUV

H=-LInc LUAU

HERE .

FIND AVAIL .

MAPS LUAU

50 9y REDULUTION

& 1JyUuu SULALE

7000 ARRAY=

8 20 JUNE—-FREQ

13UJ ooyu  IMAGE CYGA-A

AMPL PLANE

PHASE PLANE

2 L 5 LINE-FREQ 1300 o05u0 IMAWc
ARRAY o « AMPL PLANE AKRAY 4 128+ AKRAY= ,
1148 ARRAY=

2V L LYLA-A
3Uu L LYuA-A
40 L CLYULA-A
50 L oYuAa—-A
60 L LYGA-A
IV L LYuR-A
By L LYua-A



J/LYVAAR JCB (203+D9lelell) eMAPSeiouLlcvEL =19 CLASS=L
J/UINK £ActL PGM=Icwl ¢PARM=C LETymAPsLI LT yaALLT=L
4/75Y5L1p YU DSNAME=SYS1lFURTLIB WIdP=0dK
7/ UV DOSNAME=5YSL.GPSLMOUuloP=0aK

475%Y5uTL ub UNIT=2314,4SPacCe=(CYLy(2+2))
£/73Y>3PRenT uUD SYSCUT=AyDLB=(RECFM=FoRsLRLLL=id1yBLKSILE=502uT)
F/M o Uu USNAME=NOORE.MUUI U ISP=51K
J/JdLpb> LUu USNAME=NOCRE«JuUDD>»yUiSP=5rAR

145Y5LACU DU OSNAME=ESTEMPINMALIN ) sUIDP=tEn s PRID)
17 uniT=uUidKeSPACE=(CYLy(Do0 e L))
J/5¥o5LinN wu *

InCLuue JUoS{FCRTHF)

ENTRY brtoull

inCube muuS{INTER,DAIC)

InCiuve MuuSIEXPIMCVE)

Eivbeuve MuWS{PIGS)
// EAclL POM=%LINK.SYSLMUuUy LUNU=EVENALLT=0
775TcPLio vu DSNAME=NCLREJJULSYLidP=orIn
2/01Io8 UU USNAME=MCURELGHLL +UISP=0LD
J/FTuoFuui uD SYSJAUT=A
J/REAVEN Du ¥

E LuAau H-LINE LGAD
InvenT LuAu

(V3Y)

FRVICIVENNNY N |

BEAM

InAandFurmMm 104000 10C Swucket
PLULT

SUsc Pul

SELLND PLuT

SuJdu Pyl

uv

tlco  LET

Inanorunm  10C0G0e 108CU  >wuckle
FLUT

Juue  PuUT

SeLunw  PLUT

Juve PUT

uv

1250 voci

TRANDFUKA  L0J00 1060630 »Swuckle
PLuTl

Sled PuUT

Stvinw PrLul

Slov PFuT

Uy

iso+ ol

TkAN>FurM 10000 10C0G S<UEELE

FLuT

Slye Pul

SeClnu  PLULT

Sc24 Pul

Uy

I>1¢ otld

TRANSFURM 13000 10000 SJUEELZE
FLul

S¢evo PUT

Sceunu  Puuld
Scoo Pul

uv



loey ot
TRANSFURM LCOCO

FLUT

¥3cy  PUT
scCunw PLUT
93532 Pul

Ly

dibo oLET
IRANSFURM  LGOCC
PLUT

Sso4q PUT
SeCunv  Pruld
34lo PUT

Ly

JoJdu wt’d
TRANSFURM 10000

PLLT

S44c Pul
SkEvunb  PLULT
9460 Pul

JISLany LvuuubBY

16CC<C

10C0u

10600

SJducelt

SuucklE

SQUEELE



//GRADED JCB (2029Dedhslel) s MAPSy MO LLEVEL=Ls CLASS=L
JZLINK £Acl PGM=IZwlL PARM=TLET yMAPsLL ST JALLT =0
£/75Y5L18 Ou DSNAME=SYSl.ruxkTLIBUISP=50K
4/ DU DSNAME=SYSLGPSLMOD,,0I5P=5nR
J/75YSUTL wu UNIT=2314,SPACE=(LYLs(292))
2/SYSPRINI uD SYSCUT=ADL o= (RELFM=FBAsLhcliTaciosBLKS ILE=5509)
J/R0U> wu USNAME=MOORE .MULS U ISP=SHK
//79C0> UU LONAME=NGCRE «JUDBD9JIdP=5HK
4/75Y>5LMuU UL ODSNANME=ECETEMPIMALN) yUISP={ivEwsPADD) s
4/ ULNLT=uLSKsSPACE=(CYLs{39291))
275> 1N DU *
INCLuUuE JuoS(FCRTHF)
ENTKY Btuiiv
LinCLuDE MULUS(INTER.CAIQ)
INCLUuE muuS(EXPL,MOVE)
IinChuuc MeuSIPIGS)
7/ EXEC Pum=%,LINK.SYSLMUUyCUND=EVENsALLT=0L
§7/5TerPLio vu OSNANE=MCCRC e JuBSeulSP=orK
J/701>5K uU USNAME=MCCRE.DISK ulSP=uLU
4/ FTuoiruui UD SYSCUT=A
J/REAUVER UL *
€ LurU H=-LLNE LGAD
INVERT LUAU
150 Llou wedSulLUTICN
Uy 4uuu utl
EEAM TRANSFURM 1000 100 Swikrlk
MAP
U0y PUT
SECULIND MAP
{032 PuUT
Lv 4uuu 6GEI
EEAM uJ LrnADE
IKANSFUKM  1UCO 100 SCQUcEle
MAP
064 Pul
SECuLivu MAP
iu9e PUI
Uv 4uuu el
EEAM 9u urADE
TRANSFURM  10G0 100 S(QUkelc
MAP
1lces PUI
SECUIhU MAP
1lou Puli
UViIsCARY vuLudY



@D

J/POLIN JUB (202,D91l9lsl)+3C2449e56LEVEL=1,CLAG>=F

J/ Exce POLM=HLINE CGONU=EVEN,ALCT=0

J/5FcPLlib LD DSNAME=NMLCRE « JUBSs DL SP=SnK

JdIUVISK wu USNAME=NOGREGHCZ yU1ISP=5dRy VUL=PRIVAT:

J/FTuuFOUl uD SYSCUT=A

J7FTU3Fuul LD UNIT=TAPE VUL=SER=954udNAME=EDFMI4 U1 SP=ULDs

J/REAuER VU ¥

£ LGAV

H-L INe LUAD

TAPES LUAU

ERASE-SUUKCE 160 DEFINE AVAIL U vEFiNe EVERYTHING
41U BAINS VU000 INCLUCE 3CL244.1
Al1l GAINS VU000 INCLUCE 3C27
FLUSH

95V 3uUuul UUAL-FREQ

FInD AVAIL

FAPS LUAU

X-=BANU

RL

VECTLR LJUUK 550 600 SCANS
MAPS LuAD

390 3u KRESULUTICN

S—-6Anv

RR

Lludu ARRAY=

9V «Yioo IMAGE 3C244.1

U 1uu >SLALEL

AMPL PLANC
PHASE PLAINC
RL

Lll20 AKRAY=

35V ¢Yios IMAGE 3C244.1
9 10 SCALE

AMPL PLANE

PHaSc PLANCE

LL

11700 ARRAY=

35U <7403 IMAGE 3C244.1
d luu OSCALE

AMPL PLANE

PHASE PLANE

X-BAND

RR  SHuURT

11250 ARRAY=

550 <9103 IMAGE 3C244.1
0 iJ0 >SLALE

AMPL PLANE

PHASL PLANEL

RL  SHURT

L1304 ARRAY=

350 Zvi03 IMAGE 3C244.1
U 10 SLALE

AMPL PLANE

PHASE PLANE

X=-8 ANU

lu 1y RESULUTICN

#R

1151« ARRAY=

550 c9Y.0> LMAGE- 3C244.1



0 10 SCALE
AMPL PLANC
‘PHASE PLANC
RL

Llo4Jd ARRAY=
390 <¢vlos IMAGE 3C244.1
Q9 1lu SCALt
AMPL PLANE
PHASE PLANE
FINU AVAILL «
FLUSH LUULDBY



J/PGLINMAPS JOB (2035s0s19101),3C244% M50l VEL=L CLASS=L
JJLINK EXclL PGM=IEWL oPARM=CLET yMAPsLIDT yaLlLT=L
175Y5L1b vu DSNAME=SYSLFURTLIB LI1SP=2HK
/4 DD DSNAME=SYS1.GPSLMGU»ulSP=5HR

J435Y5UTL LU UNIT=2314,SPACE=(CYL(2+21)
J4SYSPRINT LD SYSCUT=A,DUB={RECFM=FBusLRELL=L<19 BLKS [LE=3509)
J/MUL> VU USNAME=NOOREMUUS»UISP=5HR
2/43GBS UU USNAME=MUCRE.JuBS»UISP=SHR

2795YSLMULLD Lu DSNAME=GLETEMP(MAIN) sUISP=(NENyPADD) »
47 UNL1T=0i5KsSPACE=(CYLs(0eceld)

J4SYSLIN Lu *

INCLUDE JJUbS(FORTHF)

ENTRY BtLGIN

INCLUDE MUUSUINTER,LCAIQ)

INCLUDE MULUS(EXPL,MUVE)

INCLUUE MULVUSI(PIGS)
Jd EAEL PUM=%.LINK.SYSLMUD,COND=EVENsALLT=0
//FTuoFuul uD SYSCUT=A
J4UVISK GU USNAME=NOORE.GRL2 VU I3P=SHR
J/REAUEK UL *
£ LLAV
H=L Inc LUAU

INVEKT LuAU

Uy

11udu  GET

8EAM

FRaNSFURM 100 100 SCUEELE
FLOT

1<bvu  PUT

SECLIND PLOT

levse PUl

Uy

1l1lco  OGET

Tkah>FukM 10 10 SCUEE ZE
FLUT

lebea PUT

StCLivu PLUT

L2uvo PUT

UV

11256 OLET

dEAM

FRANSFUKM 100 100 SCULELE
PLUL]

lecildo PUT

SECLND PLUT
12160 PUT

uv

ll3ba GET

TRANSFURM 10 10 SQUEL ZE
FLUT

12192 PUT

SECCww PLUT

1224 PUT

uv

11512 OET

BEAM

TRANSFOKM 3100 100 SQUEE.ZE
PLUT

le250 PUT

SECCnD PLUOT



122388 PUT

Ly

11640 GLET

TRANSFUKM 1 1 SQUEEZE
PLGT

1320 PUT

SECLiD PLUT

L2352 PUT

uv

1170b GET

BEAM

TRANSFURM 100 100 SCUEEZE
PLUT

12384 PUT

SECUND PLUT

ledalo PUT

G1ISCARD Lv00c8Y



APPENDIX 7

Utility and Other Programs



Z/76HL3 JuBd (203+Pelyl9e14) qDUMP MSOLEVEL=L9sLLADI=D

/4 EXcL PuM=DUMP

7/5TcPiiv vy DISP=SHR,LCSNAME=MOURE JUDDS

J/FTUoFuul LUD SYSCUT=A,DUB=(RECFM=FBAsLKELL=L133y BLKSIZE=3453)
J/FETUsFuul uD DISP=SFRyDINAME=MUURE UL ON

7/4FTul2ruul uD UNIT=TAPEyULB={RECFM=Fo s kELL=0U24 9 BLKSIZE=1U240)
4/ UloP=NCW OSNAME=GhCl ¢ VULUME=SER=L000sLADCL=S

J/FTUOFUUL uD *

S~-TRALK UUMP

dQUVV ¢537Y



J/HLINES JUB (173.Ceb6s7514),wRITE,MSGLEVEL=1,CLASS=8
J7/STORET EXFEC PGM=STCRE7

J/STEPLIB UD DSA=NCORE,JOBS,DISP=SHP

F/FTO4FD)31 UD DSN=BACK-UP,,DISP=MODUNIT=TAPE,

7/ VOL=(RETAIN,SEP=2491),

’/ DLCB=(RECFM=VYSP,LRECL=2C52,BLKSI7E=4108)
J/FT06F0CGL DD SYSPuT=aA

7/700P1llo UU UNIT=TAPET7,DOSN=INTERF.CDP116+LCB=( ,DEN=1)DISP=0ULD,
17 LABEL=(Z,BLP) VCL=SER=05C0

J/JINDEX EXEC PGNM=TAPEINDX

J7/7SYSPKINT DO SyYSCuUT=A

27/TAPE OD UNIT=TAPE,DISP=(ULD.KEEP).LABEL=(,RLP),
// VUL=SER=24171

HASP-11 Jud STATISTICS -- 13 CARDS READ —-- 73 LINES PRINI
E0F
dU. HORS= 134
NU. DATA= 897
NG, A/D= 9
NU. MSG= I
NO. POINTING= 0
NO. 100 WORD CATA RECORPS= G
NU. 1224 wURD CATA RECORDS= 897
VOL 12491 O NRAD
HDR1BACK-UP 2491 06010001 7127C 920000233009
FDR2VO4108U20523)HLINES  /STORET R
2375 RLGCKS
EOF1BACK-UP 2491 90010001 72013 093973272875

EOF2V04103G27"5237HLINES /STORET R

G, Em . - D W - D W S - D D WD D G G S D G A D D P D SD D D D D D D D WD WD D A A - —— - -



J/70ISTTe JOB (1734C4he7y14)ynRITE«MSCLEVEL=]1,CLASS=]
// EXEC PGM=LISTY
J//>5TEPLIB LN NSA=MOCRE.JOBS,DISP=SHR

J/FTS6FCLL NN SYSFUT=A
//700PL16  OU UNIT=TAPET7,DSN=INTERF.COPL116,CB={,DEN=1),D1S52=CLD,

// LABEL=(Z,RLP),VCL=SER=053C



’/ EXEC PGM=LISTO
J/STEPLIB DD CSN=MCNPE.JOBS,DISP=SHR
J/7FTC3FO01 DD NSA=BACK-UP,UISP=0ULUO+UNIT=TAPE,
/7 VUL =SeP=2482
J/FTO6FLCL DD SYSCLT=A
7/% ®READS STAN RANGE (15,1X.15)
//FTC5FI0L DD %
2735 2825



7/PMAP  JUb (203,Py69894) s MELVYNIMSLLEVEL=190LLASS=C
// EXeC FURTGCLC
4/4FCRTSYSIN DD *

2 ¥ e Xzl sXaXeisN aXaX o

cC
cC

c

ccc

c

PRUGKAM TO CALCULATE APPROPRIATE NuMbERS FRuM THE PUNCHED JUTPUT ufF ThE
LLEAN PRGGRAM.y CR FRUM DISK
THE FRCGRAM EXPECTS ALL FUUR MAPS Tu BE ENTERED:

S BAND INTENSITY

S BAND PULARIZATICGN

X BANC INTENSITY

X BAND POLARIZATIUN

SN

PUINTS wiTH S & X BAND INTENSITIES > 24 ARE FLAGGED BY ** UN THE OUTPUT

INTEGER*2 IFLGT(56)
REAL*8 SNAME,RA,DEC
COUMPLEX SPFCLsXFCL
DIMENSICN TNORNM(4)
INTEGER*2 SIXI(5€+5692)3/6272%0/ ¢5PAP(L9309D5692)/12544%0/
INTEGER*2Z2 BLOCK(512)yRUNWS(14894)
LOGICAL STARyPLCTyPFLAGYPUNIDIOKIVIRTY,,wrITE,PHASE
DATA PI/3.1415937,CONLsCONcyCUND/ e VLUIBiU91.0980129.0013090/
EGUIVALENCE (BLCCK(1)+RGWS(1e1la

DEFINE FILE 10 (2338U+25000010)

PRINT 1

FURMAT (? THE ORUER OF THE MAPS S5HUULL BE:*,
#¥T40+'> BAND INTENSITY'//T4us*S oAwu PULARILZATIUN'//
*T4U9*X BAND INTENSITY'//T40¢*X oanvu PULARLZATIUN'//
¥0gsoxx*s INCICATES BOTH S & X bAwu anTendITIES > IPCENT®*,//)

RtAU CONTROL CAROD

2 REAU(S+10C0,END=S0U) NMAPS,IPCENTyLIoKyDiIKTY s WRITELPLOT
PRINT 1100
PRINT 1COOJNMAFSylPCENT»OISKyUiIYswkiTcyPLOT
IPCENT=IFCENT*1C00
JPCENT=1C*1CO

100U FUKMAT(L1X9IlelXsI2953(LXsL13)
1100 FURMAT(*INMAPS,)IPCENTyDISKyDIKTY s WRATEZPLUT /)

c

CCCC

READ 'CLEAN' CARODS
OU <«u I=1,NMAPS
REAU(S +2000) SNAMELZRAJUECIPFLAG s AY InNT 9y BNURMy TMAXyMLOgyMHLI g NLL gL
+ BMALBMINJPAJNITyPERU2PUN, IBeAMy MAP sNUDE AMy NUMAP
PRINT 13CC

1500 FOURMAT(1H )

WRITEL692000) SNAME yRAYDECyPFLAGAY AnNT 9 BNJIRMy TMAX g MLO g MHL yNLU giNH I
+ soMAL 9BMINPAYNITyPERCyPUNy 1BEAMs MAP g NULE AMy NUMAP

2000 FURMAT {1X9A89R124295L2e b0 lXollylAoFdeiringlELDe4r/

+ 4lines12)920X93(1XyFTaldo/ o laviAsFYessahobls/s4loe/)

TNUKM(I)=TMAX/BNOKM
READ DISK

LOC=NUMAP+8
IF(UIRTY) LCC=MAP+B



cccC

ccc

O &y

11
12
cCcC

500u

14
1o
2y
1400

-~

[

L=1

K=1

IFtl «GT. 2) K=2

LGCP CN BLCCKS
DG 9 Jd=1ly,14

READ(10°LCC+J) BLOCK

DG 9 Jl=1.4

N=4%(J-1)+J1

IF(PFLAG) GC TC 7

DU 6 M=1,56
I1PLLTIM)=ROWS(M+32,J1)/100
SIXI(MyNeK)=RCWS(M+32,41)
Gu TL 9

PGLARIZED MAP

VU b M=1,60

SPXPIL sMeNyK)=ROWS{M+32,41)
CuNTINUE

Il -NLTe PFLAG) GO TO 10
IFLL .EQ. 2) GG 10 10
LOC=L0LC+32

L=Z

U Tu 5
CUNTINUE

PLUT CUT MAPS

IFlaNUT. FLCT) GG TU 20
PRINT 4Q0C

FURMAT (40X, *AMPLITUUE NGRMALILEVU TUO TMAX/Z1u0Q )
PRINT 140Gy Iy(Ny,M=1,50)

UL 12 NC=ANLC,NHI
N=NLU+NHI-NO

DU 11 M=1,56

IFlenUTe PFLAG) IPLUTIM)=SIXI(MeneRI/ivU
IF(PFLAG) IPLCT(M)=CABSICMPLX((SPAP(LsMenvs

#+KI+0 ) 2 (SPXP(2¢F yNyKI+0) )1/ 100

CUNTANUE
PRINT 14CCe N, IPLOT
PLUT POSITICN ANGLE POLARILEU MAP
IF{«NLT. PFLAG) GO TUO 20
PRINT 5G0C
FURMAT (40X, * PCSITIUN ANGLE (Uslouvd In TENS OF DEGREESY)
Ou 15 NC=MNLCyNHI
N=NLU+NHI-NC
DU 14 M=1,5¢
TEMP=G4/3e1415G%ATAN2((SPXP(LoManNeK)ItUe I o {SPXPLLyMyNsK)+UU1))
IF(TEMP 4LTe =GCa5) TEMP=TEMP+ 0.
IPLLTIM)=TENP+(C.5
CUnTINUE
PRINT 14CGe N, IFLOT
CUNTINUE
FORMAT(1X91291Xe5012)
IF (NMAPS JNE. 2) GO TGO 140

CUMPAKISUN UF TwO MAPS ONLY SET XBANu twuAL Tu SBAND

140
CC
cC

TNUKM{3)=TNORM({1)
INURM(4)=TNGEM(2)

CUNTINUE

Netb CHANGE FOR HORIZONTAL CLeAn

LuuP

PRINT 3001



DO 16U JJ=NLC.NHI
VO 150 11=FLO+MHI
J=JJ
I=11+{J-33)*PA
IF{leLT.l) I=1
IF(1.GT.64) 1=¢4
1F (NMAPS .NE. 2) GO TO 141
SIXI(Ieds2)=SIXI{Ledel)
SPAP(1sI13J+2)=SPXP(Llsl9del)
SPAP(2+¢19J92)=SPXP(2s1sd09l)
141 CGNT ANUE
IFCSIXI({IsJde1l)LELJPCENT) GU TU 12V
IF(SiXItI9Js2)eLE<JPCENT) GU TUu 120
STAR=«TRUE .
IFUSIXI{I4del) e LTLIPCENT)STAR=LFALME
IFUSIXI(I9de2) eLTIPCENT)ISTAR=,FALSE.
TEMPL=SPXP(lsledrl)
TEMP2=SPXP(291:J9e1)+0.01
SPHS=ATAN2(TENMP2,TEMPL)
SPUL=CMPLX{TEMPLl,TEMP2)*TNURMIL <}
TEMPL=SPXP(l,s19Js2)
TEMPc=SPXP(2919J9c)+0.01
XPHS=ATANZ2(TEMPZ2yTEMPL)
XPUL=CNPLX(TENPLTEMP2)*TNORM(4)
SINT=SIXI{1sJel)*TNURM(L)
XINT=SIXI(I+Js2)*TNURM(3)
ALPHA=XINT/SINT
ALPHA=ALCG(ABS{ALPHA))/CONZ2
SPERC=CABS(SPCL)}/SINT
XPERL=CABS(XPCL)/XINT
RPULN=CABS(XPCL)/CABS(SPUL)
DPUL=SPERC/XPEKRC
SPA=5T7.3%SFHS/2
XPA=57.3%XPHS /2
RPA=5PA-XPA
KPAL=RPA+1380.
KPA<=RPA-180.
RM=KkPA/S5S7.3/CCN1
RM1=RPA1/57.3/CCN1
KM= PA2/57.3/CCN1
PINT=XPA+57.3*RPA*CUN3
PINTL=XPA+57 .3%RPALXCUN3
PINTZ2=XPA+5T7 c33RPAZ*CUN3
PRINT 30009Js I s ALPHA) SPERC o XPERL onhPULNyUPUL ¢ SPAsXPAsRPAJRPALIRPAL,
* RMyRMLIoRM2 o PINT oPINT Lo PanTL
IF({STAR) FRINT 30603
15v CuiNT INUE
PRINI 3002
160 CUNT A NUE
3404 FURMATI{1 X214 9F8e204FSGe394FTeurbaeIrievil
Juil FURMAT(*- J I AL PHA sPeni APERC RPGLN CPuUL
xS5PA XPA RPA RPA+i8U RPA-i0v nM KM+lod RM~-i8Ut,
*' PINT PINT+ PINT-'/)
2002 FORMAT(1X)
3603 FURMAT{ ' +%%1)
U Tu 2
C
600 PRINT 1600



1600 FORM
KeTUr
900 STGP
END
27G0FTUSFuU
2 20T F F
3C6.1 V1V
21 39 20 5y

2950 v.Ulu F
2Ucdd U256

3Cé6.1 VIV
27 39 ¢u 50
256G JeUlU F
20438 2U3<¢V

4 20T FF
3Ceo.1 Vo
29 31 20 39
150 ueVUlV F
20032 <0VUV

3Co.1 1y}
29 31 26 39
15U veulu F
20032 20064

3Co.l uJ
29 31 ¢6 39
150 UUl0 F
2016y 20124

3C6.1 Ou
29 31 26 39
250 ue.Vlu F
20lou cUlLSd

J/FTAuFOUL

AT(//7+% MPAPS
N
1 CD =
T
13 34.30 +79

20788 2C156

13 34.30 +79

2C18€ 2C820
1

13 34,30 +79

20532 20500

13 34.30 +79

20532z 205¢€4

13 34.30 +79

20660 20628

13 34,30 +79

20660 20é&S2

UUT OF QROER'9//7)

00

(V]¢}

00

V3V

Jvo

Vo

11.0

11.0

11.0

1.0

11.0

11.0

UUUUle3
Sel)

YUUULe3
del

[FIVIVIVE- YY)
lveu

(VIVIVIVE PRV

TSVRRY)

PIVIVIVE P9
FEVPRY)

(VIVIVIVE- PRV
AoV

282.6000E+01
EYRY) =05

382.6000E+02
el -0e5

38le7UL0E+TO]
lu.u "0.5

28l.7000E+02
Lueu -UJaed

L98.4UUQE+0OL
LUev —Qed

L48.40G0E+02
JYV PRV =Ued

DC DSNAFME=MOORE.GHCZ2Di>P=>nKs VUL=PRIVATE

71i1.000uE+00

366.uvuuE+QC

301.,2000E+01

165.000UE+0C

392.000UE+QC

18.3000E+01



rer rLg [VRVRP ] [WAVISE R RS E RN Ry ¥ t“nlun';o‘laULEUCL‘L'bLADQ*-L

/4 EAte FURTGCLGs ERRCR=E
JIFunT<S5YS5in OO *

(2l o ol ol o'

[

KREAL*¥8 SNAME RA,DcC
CUMPLEX FCLIB4+E4) ¢ TPulLlowes04)
LUGILAL FUN,PFLAG '
INRTELLR%2 ARRAY(E1c952)51B(128yic0)
REAL*4G INT(64464) 4P inT (04990%)sLunTLlicu) s I MP{H4r04)
LiNTcER*2 LERC/O/
LOvivAal DISK
LULLILAL FUNSPFLAG
LULIUCAL CFLAG
CUMMUN RAJDEC oAH ALy YHy YL 2o XY InT y URAyuuclLy ANGRUT
cwUivALENCE (ARRAY{1s)elnllsld)
EQULVALENCE (TPCL(LL)oTidP(1lyl) sAnnAaY(lyl))
utFine FILE 10 (233bu925a9Uy10)
Cl=‘000/3.L4159
KcAU THE CONTRCL CARUe ¢=PULJT uF The ANTENDLITY UNLY. <Z=PLUl ur THE
PULARILED INTENSITY. 3=PULUT LF TulaL inTceSITY, PULARIZcY infendiTY AND
A PULARLZED LINE PLOTe 4=PuLARlccu Line PeaT unN TOTAL ainTendilY.
5=CALTcL LINE MAPS

iv RcAUUl5910C0,END=900) 1TYPEsANGRUT sul oK

PRINT 1001 ITYPEsAnNLRAUT gULSK

Luou  FurMAT{I1,FlO.lelXst 1)
luul  FURMAT(LX eIl sF1l0elolasil)

vu Ju (15042CCe10uUsbuuedu)elTrre

30 KEAUE2335) SNAME S NCHeUVMAAsAYINT p APk g SeaALE o MLUy AHT g NLUy NHY
30 FrURMANT(2XsAcelXel29lagFoelo3llAasrtedtdoalingeli)

RtAu Toe CATA
TuP{1e1)=0.9
CALL MOVE (TMP(lsl)sTMP(291l)rlod0u)
REAVL9 9321 ) ((TMPUJsl)sdi=MLUMHL) pu=nil Uil )
Vu oo N=1,+64
I=N
Du 3¢ K=1l,54
J=Eod=K

32 Ind{JsI)=TMP(N,K])
31 FUuRMAT{26F3.0)

wkifct6,34) SNAME

34 ruMAT (1H1,A4)

MAi=ue
nHi=o4
Reaw The CONTCURS
ReAO(29102)) NCLo{CUNTLII) 9y1=1emvel)
nrkllt (692010) (COnNTLUL)sI=lenNul)
Reau (5,103C) CRA,LUEL
axlTr (6020680) LKA DVEL
LALL THe FLGTITING ROUTINE
CALL UNTELT {(oTRUEe sl oNHIpOINAMC oL agLUNT Lo INT 4P INT)
wlITe (12443111
wrRiTeE (12,4012)
bu Tu 10
kecau The INTENSITY CATA

luu LF(uioK) GO TO 101

Rbauvlinu CARLS
KEAU(S5s1C1J) SNAME sKAQDEC»PFLAGIAY INTyBnuRMy XH o X9 YHy YLy MLU s Ml »
INLuon T s TVNAXe XCHEsALLUsYURIZYCLUL

P10 FUrRMAT(AGIRLIZeZ9S51ca b Xl lgloAsrvessAICLlceads/

+ aFfl.ly4l59E1le49/ 994t lall



- ReAu Thce CATA
TMAA=0.
REAL(5+1020) ((TMP(Jel)si=MLUsMHL)sJ=NLUyNHIT)
YU 4uu N=NLC,NFHI
I=N )
UU 49UJ K=MLCyMHI
J=K
4Cu LisnTlds1)=TMP(N,K)
120 FukMAT(26F3,0)
ou JTu 102
c RcAu OISK
101 CUNTiNUE
KecAUl991030) SNAMEZRAYyUECIPFLAGIAY InTroteUk My TMAXyMLU ¢y MHL s NLGpNHIL
+ o0MAL y3MINJPAINIT, PeRL sPUN 9 IBCAMyMAP yivUdE AMy NUMAP
wWwllTclb64432)
43¢ FURMAT(1HL)
WR1TE(691030) SNAME ¢ywAJDEC+PFLAUGIAY LiNT oDivuRMy TMAX yMLU 9y MHIL s NLUpNH L
+ 'dNALOBMlN'PAQNITQPEKC'PUNtld&:AH,ﬁAP.I\UOCAHgNUHAP
103U FURMAT(L1X3A89sR12e29012ediodlXslloiaAsbrTedyakhsdbinetyl/y
+ 4(lAasl2) 20X 9301 XorTan) o/ ol ransirDedsalsdr/oalos/)d
MLU=1
NLULU=L
MHL=04
Nri=o«
KH=3.%XYINT
AL==AH
YHr=At
YL=AL
ACRI=(MHI=-33) *XYINT
ALLU={MLC=-33) * XY INT
YOHE=UINHI=-33)#XYINT
YOLU={NLC=-32)%XYINT
1 MAP=nUMAF+ L
ReAul( L0 IMAF) ARRAY
Ou auvas N=1y04
DU dlus M=1,¢4
LU INT(meN)=[3(M+224N+t52)
102 CuRnlilnUE
C RenwukMaLl Ze DATA TGO Luv
Tina=TMAX/3NORM
vu £30 J=NLCeNHI
VU 110 1=NMLG,MHI
L4V LFUIMAXSLTABSEINT(JeI))) THMAA=nl(uel
130 Lund iNUE
TMAA=TMAX/10C .
DU 140 J=nNLCyNHI
Vu 140 I=MLO,VHI
140 INTUJI II=INT(Js1)/THAN
Tna=TINLFTMAX
UviclLiL=Jd.C
TAPER=0.0
- wkiTke THE INPUT CATA
wR1TE(E+2330) SNAMEs RASDEC s ANURUT o AY aNT g INL s AHs XLy YHo YL
<V FCRMAT (/7 920X "TUTAL aNTENDLIY vATA FUKR *yABe//9D4A,
+ "RAYYR13.295X2'0ELY 93136l 0lUAs 1Al RUTAT VU yFlels/ /7y
+ LuAas VINCREMENT Yy 7ely? NURMAL 4 cATIUNY sF 0oty
+ ¢ BCUNCRIES'yaFiel)
LF(LITYPEEQe4) GU Tu Z2uu
C RcAu Thne CONTGCURS
ReAv(5¢1C31) NCLolCuUNTLl i) si=190lid



iv3dl FUuRMATII2:1X92cOF3.4)
WRITE(692010) (CCNTL(I)yi=lomm. i)
evlu FURMAT(1hR=310Xy'CUNTUUR LEVELOY s/ idAgcutrdaU])
ReAvut59168C) CRA,uDEC
LU&\J PUKMAT(F3.0;1XyF3.U}
wRkiTE(E92CE80) CRA,VUEL
2089 rURMAT(LIH +'GRID LINOCKEMENT ¢yt oevusdksFoev)
c WALl Tre PLCTTING ROUTINE
CALL CNTIPLT( «TRUES sMBHi snHIySNAr oL L sLUNT Lo INT P INT)
wkilc(l2+4dll)
wRITE(L1Z2,4C12)
4u1li rukMAT{'8RCR')
4Uic FUKMAT('END ')
IF(1TYPE.EG.]L) GO Tu 1V
IF(iTYPEL.EC.3) GO Tu Z2Uu

c iNuw wukK CN THE FCLARIZEV DATA
2uu 1t {uaSK) GC TC 201
e ReAD CARDS

ReALE95,1C1l0) SNAMEsKA, VECPFLAGAY L ivT yoinURMep AH o ALy YHy YLy MLU P MAL
LiskUaivHI 9y TMAX s XCHIpACLU,y YUHL 9 YClL U
TAPEK=0.(
uvCeLL=0.0
INe=TMAX/3NORM
C KtAu Trc CATA
REAULS,1040) ((TPCLIJy L) pi=Mlu,yitiidyJd=niLueiHl)
Lu4y  runMaT(2€EF2.0)
Uu ouu A=MLCeNHI

i=N
ud suu K=MLC,MHI
JEN
S5Uu PLLLJs 1 )=TPCLIN,K)
u Tu 209
201 CunTINUE
CcCL weAuv DCISK

READ(D9302)) SNAMEsnRA UECsPFLAGsAY Lind pbivunMy TMAXy LUy MRty NLU s A
+ 'DHAL'BMIN'pAyl\lT'PCRL,PUN:IﬁcAMQNAP’k‘;UDCAMgi\UMAV
wRITE(693030) SNAMCIRAIDECIPFLALsAY annT soneunfy THAK sMLU s Ml 9o NLU puihid
+ sOMAL 9BMINIPASNITy PenL s PUNY L BCcArtsMAP sinULE AMy WUMAP
303U FURMAT(1X9A39R12e2950cedslayLiyiAstbieisany CbElDeyl s
+ 4(5&012)'ZQKQE(lx,i‘zot)'/'l‘io‘nyl‘boJ,LA'LL'/"tiO'/)
MLL=1
nNLu=1l
MHL=ua
Nhi=ov4a
LCL kbEau ANC STGRE REAL MAP
IMAP=NUMAP+]
KReAUL 1O IMAP) ARRAY
DU <cu2 Jd=1y04
DU cve I=1,04
202 PuiileJ)=CMPLX{Oerue)
DU <u3 J=1,64
VU cu3 I=1ly64
Re=1(1+32,d+32)
263 Pullied)=PCL{I+Jd)+LMPLALKC )
Cel REAv IMAGINARY HAP
LMAP=TMAP+12
KeAut10' IMAP) ARRAY
VU «cud J=11,64
bu <u4 I=1ly04
AlM=18B(1+32,4422)



204 PULIL2J)=PCLETJ)+CMPLXLUCAIMI
209  CunT aNUE
TMAA=0.
KENJURMALIZE FCLN LATA TO 1luwv
DU ¢00 J=NLO9NHI
vu 210 I=MLGIMHI
PINT(JsI)=CABS(FCL{J,1))
20l IF(TMAXLLTPINTUIs1) ) TMAK=PINT Lusl)
2390 LunTINUE
TMAA=TMAX/100.
LU 240 J=NLCyNHI
DU 2490 I1=MLO,MHI
PUL{J1)=PCLLJ,I)/THHAL
240 PInT(Jd»I)=PINT{Jedi4s/THMAX
INg=TN2*TMAX
C wkiTce 1HE LCATA
WRITE(E6+2C15) SNAMEcsRASDECIANORUT 9 XX InNT ¢ TN2 9 AH2 AL YH, YL
201> FURMATIU/77777 +20Xs'Pul e LINTENOLTY uAlA FUK '43A84,// 954,
+ VRAYGRLIZeZ2e5Xe'DECY 93134l sluas®mar Rulalcb®sFlol s/ /
+  LJUAy VINCREMENT®,FTeie? NURMALALATALWS s ey
+ s BCUNCRIES ' s4t7.11)
IF(ITYPELECL.4) GO Tu 30v
C ReALU THe CCANTCURS
KReAu{5,1031) NCLytCunTitldsi=aonald
widTL(6,52020) (CONTL{Ldel=lheNCl)d
2u2y  FURMATLF 420F5.0)
KReaAD(5,1C3C) LCRA,DuEL
wiklic(6s20E0) LRAyLUEC
C PLUT Trhe PULARIZEC INTenSIETY
CALL CNTPLT(eTRUEe ydhi oinHI s SNAME s NL a9 LUNT Ly P LinTy INT)
akifTc{l2,4311)
wriITE(12,4012)

[ %]
[ o
[ o]

c
1F{1IYPELEC.2) GO TU 1v
C PLul 1me LINE PCLARIZATIUN PLUT
33Uy REAUL(591C31) NCIstCuinTilidea=lynei)
WKkiITe(642010) (CONTiL(1)el=1lyiNC A
KEAUL5451C08C) CRAsuucelL
wkiTecléE+2CE0) LRAyuLUEL
C V0 The TOTAL INTENSITY vrLUT
CALL CNTFLT( e TRUE« yritl givttl s SNAMc oL o gL UNT L9 INT P ENT)
wRITeE(693300)
30U FuRMaT(1lr1l,/77)
TeAA=TNZ2/TANL
C obT UP ARRAYS FCR THE LINE PLOT
vu 350 J=NLL,NHI
VU 320 I=MLG,MHI
IFILABSIPCLIJeI))aiNcoved INTidoli=aTanclaIMAGIPULIJIL))
+ wcAL(PCL{JY 1)) )FUueo
350 LunTINUE
LALL CNTPLT{ oFALSE.sMHLI NHIySHAME st ig uUnTLoPINT L INT)
wRiTc(lzs40il)
wrklTc iz 4ul2)
wu Tu 10
gyou wrlTce(l2,500Q0)
59uy  FURMAT(*STOP?')
Siyae
eNU
C SUSKUJTENE CNTPLT



SUBKUUTINE CNTPLTUFLAGrLlA2IYsouUURLEsivL s LUNT»8ITORL y PANU)
LuuvlLAL FLAG
UIMENSICN BITGRL{o4r04)sPANGIOar04) sLuinit 20)
KEAL*Y8 SCURCE .
CUMMUN FAZOEC s Xk eALy YHe YL o AYIiNT gunAsuUELs ANGROT
RcAL®¥8 RA,LCEC
C INITiALIZE
dr(«n0OT.FLAG) GO TOU <cub
aRITe(12,1000) SCURLE
1yOu FUrMAT'JOB ' 92XyA0)
Cc RUTATc mAP
wkiTE(12,1C05)
luUs FURMAT(*ANGL 180. 105QG.?')
AMin=0.
AMAA=]X-1
Alne=1.
¥YMIiN=0.
¥YMAA=1Y-1
Yint=le.
ASLALE=4.0
YS5CALc=4.C
XUU=aAMAX/XSCALE -5.0
YUU=1le
wRATE(L291010) XSCALESYSCALE sAVUsYJU s AMAINIAINC s XMAX
+ YMAN,YINC,YMAX
LUly FURMAT(PSILX "34F 2,092 FluelUsredsravev)l
nkilc(12,1320)

ivey FuRiMATI'ARAY CoCS5 veC7 1 < 1¢)
wRITE(12,7C1)
Tol FURMAT (YARAY ', i 64 I o4')
c wlle VATA

VU 4u J=1ls649
19 WA te(1lze1C30MUBITIOKLEJ L) v I=0p0ua))
Lu30 rurRMAT(("ARAY 'y5cl4e0902Xd1
arR{ITE(L2,1C40)
luav rurmaT('BEND ")
< vunTuus LEVELS
Du 1u0 I=14NC
Lou  arlIE(LZ,1050) CCHT(CI)
Lusy FURMAT('LEV  *9F5.L1939X9%1")
wrliTce(l2,4217)
LALL GRIC(RAJDECoAHs AL s YHo YL AT InT sUuAsVIEC I AMAXyYMAK)
ReTuniN
C veTERMINE TFEPOLARZIATIUN LINE PLUT
<y wRITE(LlZz942117)
4317 FURMAT('FLCT )
LYY=1Y-2
LRA=1LA-2
DU <15 J=3,1Y
Y=9u—-1i
bu 2¢u I=3,1IX
A=l—-3
51Z2e=8ITGRL{JI)/1V0O.
PANUVLE=PANU(J s I )-ANULRUTF0 23300/ 00Ve
UX=51ZE*COS{(PANGLE)
DA==UA
LDY=01ZE*SIN(FANGLE)
Vi.T =aBSICXFOX4LY¥ZXLY)
VL=0wnT(VLT)
CUT UFF 1w POLARIZED LINe PLUT



Ir(vLeLT.C.125) GO TO 27v
Al=A+DX
A2=A-DX
Yl=Y+0DY
Ye=y-DY
wRiTE(L204218) X1lsYi9KrY2
431d FURMATICLINE 1%,4F5.2:1949%1%)
219 Cumnt INUE
15  wvunT iNUE
CALL GRIC(RAJUCECsAHp AL YH oYL oAYIiNT o UKAsuUIEC P XMAX » YMAKX)
KETUKRN
EiNU
SUSKUUTINE GRIC(RAyUEC yAR s XL oY oY s AYLnT o URASUOEL 9 XMAK Y MAX)
KREAL¥8 RAJCECRAMAX s RAMINsDELMAAyuELMEIngL 1 ONESFR -
UATA CNE/1.900/
KREAL*8 ZERC/J.G00/
IF (URA*CCEC.EC.Qe) RETURN
Cia=3614153¢65/7180.7/5000.
veLMAX=CEC+YF2C1
DECMIN=UECHYL*(C1
FOR=uCUS (V5% (UECMAXHUECMINID )
KAMAA=RA+XE*C1l/FSH
RaMIN=RA+XL*C1/FSnd
UR=URA%15.%C1
Yus=uuvEC*C1l
RUNAT=XYINT®*CLl/FSH
punl I=XYINT*C1
¢ Lu TrE RA GRIL MARKS
ITEMP=RAMAX/DR
FR=LTEMP*0R
1 CunTinUE
AL=IKAMAX~-FR} /RUNIT
AE=X1
Yi=vVe
Y=US
wRITE(12,49318) YleAlsY29X2
431 FurMmAT(YLINE LYy4F5.29194,%2%)
Yi=YMAX
Y&"“l"OQS
WRITE(L12+4218) YleALlLeYce X2
Fr=rr=0R
ou Tu 10
29 LuivT ANUE
C JU THE UECLINATICN GRIVD
AF(UECMINCGLT A ZERU) L TEMP=ITEMP-.
1TEMP=CECMIN/LC
Fr=1TEMP*CL
3Jd Fr=tx+00
fF(FRGTLOECMAX) LU TU 44
Xl=ve.
Ac=0e5
Y1=(FR-CECMIN)/DUNILT
YS=Y1
wRIIc(12+4318) YleXleYce X<
Al=AMAX
A¢=I\L'005
akiTE(129,4318) YleKesYeokd
vu Tu 3¢
49 RETURN



(<3 ]V .
J/FTuoFuul DOD SYSOLT=A,DLo=(RECFM=rpAsbLADELE=1334BUFNJ=1)
4/0UaFTiukFuul CU OSNAME=MUURE euHCZy UiaF=Shrs vUuL=PRIVATE
7/7600.FT1druul LD DSMNAME=WRIGHT o« PULARL sUniT=ULON

Yy CISP=(NEWy PADO I s 3PACE={LYL st crcdis

¥ CCB=( yRECFM=FBLRECL=0uUs0LKIlLLE=0U)

J/0LeSYSInN VD *

K T
3C21i “Uu 52 44e8C +68 U0 U2eU F uuvuuseu 2944 J0UVE+UL 195%.20uvuE+02
20 21 5L o4 fou {ev Ve 7

P XV Veuliu F
l4uad L4uvuu 14532 14500

AU LUt yutoutT7C+6U0+50+4C+50+20+10

100 3Ve
304 Uy 52 44480 +60 Ub 02.4U T Julduaeu 594.U00VE+OL P W PRVINIVIVES Jo) |

ceo 2 o1 >4 dev Teu Vel
15U vevulu F .
14032 levoa 14532 14%¢€4

Lu Luut2utoutTo+6C+5C+40+350+20+10

10« Ove.

95 Su+riuv+ou+3C+10

Lue 53U

K] T ,

EYWyi JU 52 44.8C +60 Vo Ule0 F JvuUuweu AL TNVIVIVIVI 3 JV I £6Lleuuuut+01
28 371 31 54 {eu {ev Jel

15U Veviv F
L4 10U i19ico 14660 14¢€238

LU Liutyutou+{C+oC+50+40+30+2u+lu

10. 30.
3027 UU 52 44.8C +606 Ub 02.0 T vuuu3l.wv PR L PVIVIVIVIE SV DY 2U200UVER(Q]
28 31 51 34 1ev {eu Qe /7

490 VeV
lalov Lelsec 14660 140952

AV Luut9u+ou+7C+60+450+44C+30+20+10
lue Su.
5 wU+Tu+oU+3C+130
lue 3u.
7/KinTuuxn EXEC PGM=KCONTUUR
J/FhTuaruul OD UNIT=CISKnesSPALE=(CYLylauylu))
//FrTuoruui BD SYSCLT=A,ULb={RECFM=FDAsBLRDALE=20a9bBUFNU=])
//FTuiruul DD SYSCLT=B
7/PLUTTAPE uD SYSCUT=C+SPACE=(LYLs (592 sRioE)
J/FTuolbuus UD DSN=WRIGHT PULARLyUNLT=ulon0i5P =(0OLUJVELETE)



J7/CA3A sub (2344P96491394) o' NEW TAU® yMSuicvEi=19LLASS=C
// EaEC FORTCLG
J/FLnxTSYSIN CC #

c
C

c

PRCGRAM TU FIND uPiicAaL uePIHS
IN HYURUGEN LINc ABourPT il
REAL TNGORM(2)
INTeOLER*¥2 IM(2,€64904) yARRAY (D lcya<¢lylnlleoyllon)
EwUIVALENCE (ARRAY(19id)eIB(Leli)
INTEGER*2 INAP(2)40ELK
INTEGER*2 MAP(Z) NUMAP(2)
CUMMUN/FFLAG/DISKyULTY LMAP
LULLLAL FFLAG+PUNyuUlSKoLMAPywraTcyPiuTFo
LuGlvAal CIRTY
CUMMUN/FREAJER/SNAMC s RAQDEC e XYiini ycAMe LUy MHI o NLU gy NHI
REAL¥8 SNAME,RA,DcC
CUMMUN/INFC/ITYPyiCHANeNCHANSyOme VEL

100U FURMAT{1X,I1s5(1X,L1))

luul FURMAT(/Z9® TTYPWUISKsDIRTY sk ifcePLl®,/ /)

lulu FURMAT(AB89R12e29512 el slAasblavadAsFOesyuXybElle4y/y
+ 4fl.1,4159ELl2e49/94F7a1)

idl: FURMAT(//'1X9AU'R1L0405L401'LA'LL’LJA'FQ.L'OXQELZGQ'/'LK’
+ 4FTeloval59£12.49/91K9aFTol)

LU2u FURMAT (2€613)

1 REAULS ¢ LOCOJENC=S00) LHIYPyDISKyuLinTlynriTEsPLUTFG

PRINT 1GCl
PRINT 1COCy ITYPDISKyOIRTYeuriTcoPeulry

UEFiINE FILE 10 (2330092504001l

L=1
< PrRINT 1002
1oU¢ FURMAT {1H1)
IF { .NJT. JISK) GO TO 1l
tMAP=.TRUE.
REALLID 91030 ENU=90uU) SNAMEIsRAIEL 9P F AU AY ANT yBNURMyTMAA
+MLoriHs NL o NH
+ oO0LAMeOMINIPASNITPERCIPUNS IBcAMe tMAP(L )y NUBEAM,NUMAP (L)
NR‘TC(601030’ ShAME,RAQDEC,pFLAU’AY1HI’DNJRM.IMAX,ML,M“,NLQNH
+ JDEAMIBMINGPAZITyPERCIPUNIScAMes AMAP(L ) NUBEAMyNUMAP (L)
IU3u FURMAT{LIXsA3sR 12el9d1ceig iAol ivsdAsrfeasrayctideby/
* 9(iX0I2) 920X 93 (1XsFT i) o/ ol4vinrsrdessiAsle/v4alo)
MAPIL)=NUMAP(L)
LE(ulkTY) MAP(L)=1MAP (L)
InOxM(L)Y=TMAX
REAUCL1O0*MAP(L)+1) AKRAY
VU 5 J=33,5¢
vl b 1=32,6¢
S5 IiMlLel=32+3-32)=1Bli,J)
ir{uiRTY) PRINT 10u9
IF(eNCTCIRTY) PRINT 1luls
1U0Y FURMAT(1X+*CCMPARLISUN uF VDIRTY MAPS ¢)
Lul9 rukMAT (1LXos ' CCMPARISUN ufF CLEAN HMAP> 1)
U Tu 21
20 MAP(LI=L
luv ReAaul95ylC1lQ) SAAMEQKA’UECpPFLAbgAiANI:DNURM’XH’KLQYHbYL'HLU'qﬁl'
ENLUsNAL g TMAX9 XCHI 9 XL U YCHI »YCL U
PRANT 1011y SNAMEsRAJUECPFLAGYAY anT gDnUkM o XH o XL o YHo YL oML G oMHI o
ANLUSNHI s TMAX 9 XCHRIWACLUs YUHT L YCLU



TNURML)=TNMAX
ReEAuf{59102CsERR=21) ((lM(L Leddol= st&).d-l.bé)
MH=33+XCFI/XYINT
ML=33+XCLO/XYINT
NH=53+YCFI/ZXYINT
NL=53+YCLC/ XYINT
2i IF(PLOTFG) Catl PLAT(OsL sMAPsiMslsoayl 04, TNURM(L))
(o
CALCULATE CENTRES OF CHANNEZLS
REALES 91040, END=9CUI 1CHANSNCHAND yDweVEL
UNUUV==14,20405752/2.951530
CENTRE={2*%ICHAN+NCHANS-1)/2.
ONuU=-Bn/G6.
uv=uhl/0ONUDY
VELLAN={CENTRE=-49. )*DV+VEL
wiluTh=NCFANS*LCV
FREW=SVEL*DNUDV={CENTRE=4F. ) *DvU
FuloTH=-NCHANS#*#CNU
PriINT 1050
Puind 1040 * ICHAN ¢ NCHAnD sOnes VEL
PRINT 1060
PRINT 1CT7O,VELCHNeswlUTHyFREWsFwiuTH
L4y FURMAT(LX421692Xe2F1iVe3)
luosy FukmaT(/7+% TCRAN,NCHANS sDW(KIHe) s vELULLATY (KMS) ¥, /)
ivou FunMaT(/," MAP VELUCITY ywIOTHINMI I pFREQUENCY oy IDTHIRKHL)® /)
lu7u FurkATI(1X910F10.3)
C
17 lriL <EJe 2} GC 10 29
cCC U1SPLAY ALL MAPS UVER REFERciLt AREA
MLU=ML
MHI=MRH
NLL=NL
whl=nH
L=2
ou Tu 2
2V LUNTAINUE

Tab= TNCRM(2)/TINORM(L)
THREE= ALOG(TNURM (2 )/ TiNURM( L))
IF{U1xTY) TwO=1.
IF{DIixTY) THREE=0.
PrRINT 12349 TwWC,THKREE
12349 FURMAT(//," SCALING FACTUR FOR MAP QUUBTIENT'9F10.49/79" SCALING FA
+LTuR FOR LOG QUOTICNT'yFlde4)

Du suu N=ANLCsNHI
DU 5uu NM=NLCyMEI]
vd Tu (7144824730, 1TYP
71 L1M(2emeNI=SIN( 24V oN)=LTM{LleMyN)
bu Tu 5006
72 IMIZeMaNI=(Ca+IMI29M NI I*TwG/ (itilLomandtuavl) *1QU
su TUL 500
13 1F (LM(1eMyN) oLlEe U aURe IMlceMrin) obbte 0) GU TO 170
IMI2oMeNI=LALGGUIMIZ2 s MaN)#O ) =AUt IMILpme N)#0. )+ THREEI* (- LUJ.)
6u Tu 500
170 IMlcemeN)=G6G9
500 CuNTfINUE
LMAP=.FALSE.
25 CALL PLOTU(ITYP L oMAP iM ML s MHL eniiUgiNHiglie)



(]

9Cu

21
22
25
24
PRV
242
U3
<U%
26 8y

2006V
1>

6i

62

LF(nrITE) CALL CARDS(IM)

Gu Tu 2

STuP

END )

SUBRUUTINE PLOT(KyMAPNC ¢MAP g IMyitus dHL 9 vty s NHI , INGRN)
LUGICAL CISKyCIRTY,wriITELPFLAG

INTEGER*2 ICOMP(80)+1M(2y64504) yMaPLc)

LuLGialLAL LMAP

CUMMUN/PFLAG/CISK,OIRTY oL MAP

Ki=kel

LU TU (21422+9234,24)y K1

PRINT 201, MAP(L)

Gu Tu 15

PrRiINT 202, MAP(2),MAP({ L)

6L TU 15

PRINT 203, NMAP(2),MAP(1)

wu TU 15 '

PrinT 204, MAP(2),/MAPI(L)

FUKAMAT (/77,4 THE MAPY,164" RENuRMALiZEU TO MAX = 100%,/7)
FUKMAT(///7+* THE DIFFEKNCE UF MAP'siosias® ANV MAPS ,16,//)
FURMAT (/774" TRE QULTIENT OF MAP 1AMED Lv' g JoelXstanD MAP Y 416,77 )
FURMAT (/774" THE Luub GF wuUTIENT ur MAP'si09las 'AivU MAP®, 01064 ,= 1
+u  TIMES CPTICAL DEPTH,TAU',//)

FukMal{lH )

FURMAT (LR 124 1Xs€412)

PxinT 2C8C

PRINT 23€CysI9(1sI=iy04)

PRINT 2C3&C

LSCALEe=10
IfluldSK AND. LNMAP) LSCALE=1JU
IF{uvloK JANC. LMAP ,ANUe. DIRTY) LOVALE=TivuKN/ZLJQ

DU ol N=1,+64

ICUMP(N)=0
Du 6c N=1,64
J=09=-N

IF{J GT. Nl «CRe J oL To NLU, wu Tu 0l

WU o> I=sMLOJMHI

ICOMPLT)=INMIMAFNC oI yu)/LSCALE

LFEL JILCMP(T) oLT. ~9) 1CUMP(IL)= =20umP(1]}

CuUNnTINUE

PRINT 2C60y Jo(ICCMP{I)oil=1y04)

CunTinUE

PRINT 20€CyIs(14I=1ly04)

e TUKN

Einv

SUBRUUTINE CARDS(IM)

INTEGER*2 IM(2y €445 04)

CUHMUN/FEAJER/SNAMEyRA9UEL,XY&NI,btAMyMLuyMHI,NLdyNHI

REAL*¥8 SNAME,ZRA,D:C

CGMNUN/{NFC/I‘YP,lCHAN,NCﬂANS,On,VCL
CUMMUN/ZPFLAG/CISKyUlnT( LMAP

LUGiCAL CISK CIRTYsLMAP

INURM=1CC.

PuUnuLnrt 46C09$NANE;RA9UthITYP:UIK[YOKYIN[,DEAN,INUKM,HLU,MH[.
TNLU vt I o ICHAN ¢y NCHANS s B g VEL

PRINT 2300

PRInNT 4000,5NANE,KA,U¢C:lTYP,uXKlYchYlurpBEAMQTNURH,MLUQMHI,
+iNLU s T 9 ICHAN s NCHANS s o s VEL



DO 10 N=MLCINHI
uu 1V M=PMLC,MHI
IFLIM(2y¥eN) e CELLIUUY ) [IMICoMeaN)=9yy
IFLIM(2yMoN) LT el ) IM{2¢eMynnd=y
10 CuNT INUE
PUNL 1300 ((INM(2,MyN) sM=MLOsMhb s en=nLUgNHI)
luuy  FCrRMAT(2612)
2UCu  rukmaT (/7,4 PUNCHED = %,/)

4UUU FURPMAT(1X92A89R12.2¢512el9laslAslasbascrtelsFbeds2X94loel,

+lAarclo92Xy2F10.3)
RETUKRN
END
/7/60.FTudbFuul LD =*
51 1 F
CASAUREF 23 21 06480 450 32 409 F uuvideu 272.0000c+01
2% 44U <3 4¢ UsDey UVUSIeV Ve J

i0U Veviv F
3384 34i0 3t57¢ 36C8

CASAULSL <3 21 06480 +50 32 40e9 F Vuuiev 372.00U0c+ul
24 49 ¢33 4¢ Utrev UUUSI e 0.0

luJ uveviu F
3304 443 357¢ 3640

35 1L 78.12¢ ~48e0
CASAULY <o 21 0680 +5b0 5¢ 40e9 F Uuuideu 272.00GuE+01l
29 44 <3 42 UsdelU UUULI WU Ve U

lUO 0.\)1\) F
2384 o40u 351€ 2€¢12
7/00.FTlufFuul LD DSMAME=MUURE «UHC %y uioP=5HK VUL=PRIVATL

l3VevouutE+02

L1de94uge+C2

Ll4e.040ui+C2



THE END



