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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'1 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.

c) The aim of this documentation is to provide a description of the 

program and a users1 guide allowing him to use and extend the present 

program with his own subroutines.
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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.
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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.
ii) 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.
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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 (512*16 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.
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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/O

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.
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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 one 

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
_ transfers the given scan range1544 1699 OBSERVER TAPE

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.
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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.
Host 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

Example 1: Displays of correlators may be printed as

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

Choices are listed below:

FOR EVERYTHING
SOURCENAME

CONTINUUM
RX-SUMS
BROAD-BAND
RX-A
RX-AB
RX-ABCD

VECTOR
COMPLEX

AVERAGE 
n INT = 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
CONTINUUM VECTOR LOOK 

3000 3024 SCANS

prints amplitude and phase of continuum 

channels (1 line per record)

2) FOR NGC2403

RX-SUMS VECTOR LOOK 

3000 3024 SCANS

prints added line channels for NGC2403 from 

scan 3000 to 3024 (1 line per record)

3) FOR EVERYTHING 

AVERAGE BROAD-BAND 

COMPLEX LOOK

3124 3135 SCANS
4) RX-CD VECTOR LOOK

1560 1780 SCANS
5) DUMP 1010 1050

prints the scan-average as real and imaginary 

for both continuum and rx-sums

prints the line data 8 pairs to a line 
for the (second) 96 frequency channels

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:

1) FOR
EVERYTHING
SOURCENAME

CONTINUUM
RX-SUMS
BROAD-BAND

AMPL
PHASE

AVERAGE 
n INT = MONITOR ml m2 SCANS
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Example 2: Plotted output 

2) 0 30000 SCALE

FOR

set scale

EVERYTHING AMPL RX-AB SPECTRAL-DENSITY ml m2SOURCENAME PHASE RX-CD

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.

3) RX-AB 
RX-CD PROFS 1030 1400 SCANS Self-scaling amplitude and 

phase plot of scan averaged 
profile.

4)
PLOT
PRINT

REAL
IMAG
AMPL
PHASE
COMPLEX
VECTOR

CONTINUUM
LINE-SUM
RX-AB FREQ 10,15,16,17,20,*

DISPLAY 1034 
A-SCAN

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

Example 3: Analog displays

HEADER 1010 1050 SCANS

BASELINES 1010 1050 SCANS

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.
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B) 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,

PRINT
PLOT

REAL
IMAG
AMPL
PHASE
COMPLEX
VECTOR

PROFILES



5. CALIBRATION 

Five calibrations are envisaged:

i) interferometer baseline
ii) observing-frequency dependent instrumental phase

iii) instrumental phase

iv) shape of the IF passband 

v) instrumental gain
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1) Baseline Calibration

BASES LOAD load

5 VARIABLES

CONTINUUM use

CAL 3C48 100 200 SCANS '

CAL 3C309.1 150 300 SCANS

CAL 3C418 170 270 SCANS

SOLVE

selects the sources to be 
used as baseline calibrations

performs a single least squares 
iteration to the phase of the 
continuum data to improve the
5 variables: phase center,
Bx, By, Bz, K

ii) Combined Fit

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

CAL 3C295 600 755 SCANS

sources to be used as 
calibrators

SOLVE performs a least squares iteration to the phase of the 

continuum or line-sum channels to improve 0o, Bx, By, Bz, K, d(f>/df.
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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 
V  BANDWIDTH
BASE-COR 600 700 SCANS

applies the stored baseline 
corrections to all bandwidths

corrects the data for bandwidth 
"n" 1=10 MHz thru 9=39 KHz 
n“0 is the default value

An initial guess may, and should, be entered if there exists a lobe 

ambiguity 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.

corrects all B/W's for initial 
values of all 6 variables, <f>o, 
ABx, ABy, ABz, AK, dcj>/df. units: 
ntf-llilobes, A/1000 and millilobes 
per MHz respectively

0 0 0 0 0 0 B12

0 0 0 0 0 1413 B13

0 0 0 0 0 -121 B23

0 0 0 0 0 0 B14
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

CAL 3C309.1 100 300 SCANS

determine instrumental phase from 
these calibrators

SOLVE 
FOR EVERYTHING 

BASE-COR 100 300 SCANS correct all B/W*s by default
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iv) IF Passband

PASS-BAND 144 A-SCAN generates the shape of the scan
averaged spectrum for scan 144 
and stores its complex reciprocal 
on disk.

RX-AB EDIT-BAND 145 147 SCANS 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.

v) Gain Calibration

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 BROADBAND RECIPROCAL-GAINS 1000 9000 SCANS 
(Optional)

3) These are the numbers to be used in MULT-AMPL if you wish to correct 
for temporal gain variations (Section 6) .
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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 load 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
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50 INTO 4 STORE 
DATA 144 A-SCAN

store the value 50 into word 4 
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
144

500
170

MULT-AMPL
SCANS

multiplies data by 500/1000

RX-AB
144

50
170

ADD-PHASE
SCANS

add 50 degrees of phase to 
RX-AB

B) Phase Corrections

CLOCK-COR 

POSITION-COR 

PHASE-COR 

Examples
FOR EVERYTHING

PHASE-COR 140 5260 SCANS

10 CLOCK-COR 5260 5400 SCANS

FOR 3C286

130 40 POSITION-COR 

500 5000 SCANS

corrects for atmospheric 
phase effects

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.

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, d^
d^ and d^ 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 

10 NU = TELESCOPE-TAPE*

10 NU = 500 2700

500 2700

500 2700

500 2700

500 2700
500 7000

OBSERVER-TAPE* 

WRITE-NINE 

LOAD-NINE 

1 BAND-WIDTH

COPY-NINE

TAPE-INDEX

load program

transfers the telescope—tape data to 
a catalogued disk data set
transfers given scan range on back-up 
tape to disk data set
writes a scan sequential 9 track 
tape from disk for scans 500 2700

loads the 9 track tape (written 
by above)

as LOAD-NINE but loads only the 
10 MHz Bandwidth data(2 = 5 MHz,
...., 9 = 39 kHz,). This allows sorting
the data by bandwidth___________________
copies 9 track tapes

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. 
(0 = xl, 2 = x.l, 3 = x.01, 1 = x.001) E.g.

GAINS 0032 scales BL12 and BL13 by xl

scales BL14 (autocorrelator) by x.01 
and scales BL23 by x.l

The value of NU defines the connections.
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.
c) 1 receiver mode

7 NU = channels 1-384 on BL23



8. A. MAPPING
V ■: . ■ >';,v j. ■

■ ' '■ '• ;■ ' . • : i r :;..
' ' ' V .  , |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 plane.

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

Examples

MAPS LOAD

127 DIMENSION 
30 3(7 RESOLUTION

3000 ARRAY =
CONTINUUM
RX-SUMS

DIMENSION
RESOLUTION
CONTINUUM
RX-SUMS
LINE-FREQ
ONE-FREQ
SHORT
IMAGE
MAP
PLANE
READMAP
TRANSFORM

ONE-FREQ

load program

128 x 128 array (this is the default and the maximum value)
3" arc per cell in sky

starting address for map on disk 
(128 blocks per map)
use continuum correlators 
use correlator sums
u v plane to be made from
19 I frequ^. Produces real
map (imaginary part zero). 
Amplitude and phase in the 
u-v plane are meaningful.
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1 9 LINE-FREQ

SHORT

500 27000 IMAGE NGC2403

0 100 SCALE 
AMPL MAP

PHASE
REAL PLANE
IMAG
TRANSFORM

0 10000 SCALE

44 76 45 77 OUTER-AREA 

50 70 60 70 INNER-AREA 

REAL READ-MAP 

IMAG READ-MAP

frequencies 1 thru 9 added together 

and end up In Real map, 10 thru 18 
in Imaginary. "Amplitude11 and "phase” 

in u-v plane are not valid.

"SHORT" in all the above cases 

reduces the lists of correlators 

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 

\ into a gridded u-v plane

£  a printed plot of "1" thru "9" 
r ranging over a previous set scale

a 2 digit display of left half plane 
inverts the data and puts it back

into block 3000 

re-set scale

(
set area to be displayed 

by read-map below

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

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

j-------------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

enables one to preserve the u-v plane by 
moving it before executing.one of the following.
adds 1st map into 2nd 
multiplies 1st map into 2nd 

divides 1st map into 2nd

10 LOW =
3000 INTO 3128 BEAM

creates a u-v plane which when trans
formed gives the beam offset 10 cells 
in RA from the map center
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8.B. 180K INVERSION PROGRAM 

A separate 180K job is now used to perform an in-core Fourier transform. 
The previously stored u-v plane is first read into core as a floating-point 

array. 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 
each.

UV
SKY
GET
BEAM
GRADE
SQUEEZE
FLOAT
TRANSFORM
MAP
PLOT
SECOND MAP 
PUT
TRANSPOSE

Example 1

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

TRANSFORM Fourier transform

1000 100 SQUEEZE 
MAP

condense to integer maps(divide real 
imaginary parts by 1000 and 100 
respectively)
1 digit printout of real map as contours

4000 PUT store integer map starting at block 4000
SECOND MAP imaginary map printout

4032 PUT store integer map (32 blocks per map)

* See overpage
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Example 2: Grading

30 30 RESOLUTION

UV 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.
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Example 3: Re-inversion

SKY
4000 GET
FLOAT

TRANSFORM

100 100 SQUEEZE

PLOT

SECOND PLOT

"SKY" specifies an Integer map. 

Move integer map into core 
"FLOAT" converts to floating point 

Re-transform sky map to u-v plane. 

Scale back into integer maps.

Plot real part in 2 digit numbers. 

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.
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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 DEFINE EVERYTHING

110 GAINS 0000 INCLUDE 3C20

FLUSH

500 28000 DUAL-FREQ loads 9 track tapes 
written by the dual 
frequency system

Display of Data Options
S-BAND RR

LL AVERAGE VECTOR LOOK 500 28000 SCANS
X-BAND SI n INT= COMPLEX LK 1050 A-SCANS Displays the scan-

averaged correlators 
selectedor

AMPL
PHASE MONITOR Also DUMP, HEX-DUMP 

and other relevant 
displays work on 
dual-frequency data.

Editing and Calibrating Options
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

0 100 SCALE
l x l  arc cell size in sky 
appropriate for X-BAND
set scale for displays

3000 ARRAY*

RR

starting address of u-v plane

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

X-BAND 

S-BAND 

500 28000 IMAGE 3C20 

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

AMPL
PHASE

REAL

IMAG

MAP

PLANE

'MAP" gives a 1 digit display of the whole u-

"PLANE" gives a 2 digit display of half the u 
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 polarization.

RR

LL

RL

SHORT
are defined to give maps from 

the 2-3 baseline only.

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

exactly as for 21 cm maps.

v plane

-v
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10. CLEANING

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

and Wright in Galactic and Extraealactic 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 

naps 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 51 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 (IX, A8, R12.2, S12.1, IX, LI, IX, F7.1, IX, 2E15.4)

SOURCE
RA
DEC
POL N-FLAG 
XYINT 
BEAMMAX > 
MAPMAX J

source name
ra

j

dec
T for polarized otherwise F .
Grid size in arcseconds used 
for map (as set in making u-v 
plane by RESOLUTION) maxima 
printed out by INVERSION program.
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Card 2

Format (4(1X, 12), 20X, 3(1X, F7.1))
XLO ̂   ̂ \/ Cleaning area in units (1 to 64)
YLO \ printed on borders of maps printed maps.
YHI J
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.

IX, F5.3, IX, LI)

maximum number of iterations to be used
smallest source to be subtracted, as 
percentage of original maximum.
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

Card 3 

Format (14, 
NIT 

PERC 

PUNCH

Blank. This card is used by TAU.



F~

Xt-0+P<\(yjLd

H

-31-

Figure 3. CLEANING AREA
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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 terms 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

---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 

11: 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
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a) Common tf/USER/n 

THETA 
Fi 

NF 

DF

RES (4)
NS

LIST (38)
LOW
HIGH

INT

C
SCAN
RECORD

NU
P

SOURCE

ARRAY

K

ARG (3)

Y-DIM
K1
NR
ENTRY

APPENDIX 2 

H-LINE FORTH DICTIONARY

USE
rotation of array 

starting frequency 

number of frequencies 

interval between frequencies

count of items in List 

Lists of scans and frequencies 
Lower Limit 

Upper Limit

number of records integrated

correlator posiiton
scan #

record #

frequency
polarization

used in disk index

statting block # for map

used for real^imag, etc.
multiply used for parameter passing

used in retangular FT
entry point in "INTER"

# of repitions of "SCANS" loop 
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 A , A , A , A for mappingX y U V rr ©
BASELINES printout baselines
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LOOK printout given frequency list
HEADER printout header
FREQ list frequencies
SCAN-LIST list scans
DUMP prints whole record
PASS-BAND store spectral pass-band or disk
WATER printout water vapour rxs
DISPLAY display frequency list
SPECTRA averaged amplitude and phase
SPE CTRAL-DEN SITY a matrix plot out
MULTIPLY multiply and add phase to data
MULT-AMP multiply data
ADD-PHASE modify phase of data
PHASE-COR apply atmospheric phase corrections
RASE-COR apply baseline ocrrections
POSITION-COR apply ARA, ADEC corrections
GRADING-FUNCTION specify half widths of
PRIMARY BEAM specify half widths of
INTO dummie word
VARIABLES no. of variables in baseline calibration

BANDWIDTH bandwidth of data to be used in above
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c) 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 8ingle scan
TELE SCOPE-TAPE load 7 track tape onto disk

OB SERVER-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 " " " " floating-point u-v

SQUEEZE scale floating-point to integers
FLOAT FLOAT integer map
TRANSFORM an FFT routine using disk access

plane
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APPENDIX 3

To Add A Fortran Subroutine To H-Line

1) Code the subroutine accepting all input through common 
/USER/. Compile it as a m t m W  of "MOORE•HODS".

2) Recompile subroutine "INTER" with a call to your subroutine.

3) Add your subroutine to an overlay statement with similar 
subroutines in the "LINK-EDIT" deck.

4) 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
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tieader format

Word Content (units) Unused fields
1 Integer 1 (identifies header)
2 scan no, (0 - 32767)
3 360: no. of data records
4 Greenwich sidereal days since 2424832 
5-6 LSI 116: BCD (.Is)

360: integer (.Is)
7-10 source name (8 ANSI letters, even parity)
11-12 RA (rev) 116: 30-place fraction

360: REAL*4 
13-14 Dec (rev) "
15 return code: 0

1
2
3
4
5
6

16 start LST (10s)
17 stop LST (10s)
18 mode
19 system
20 observer (2 ANSI letters)
21 operator "
22
23 no. of phase corrections applied
24
25 " clock
26 11 position "
27 85-1 Dec (1/4 rev, 15-place
28 HA fraction) 
29-30 85-2 "
31-32 85-3 "
33-34 line-of-sight standard-of-rest velocity (c)

116: 30-place fraction 
360: REAL*4

35-36 synthesizer frequency (Hz, integer)
37-38 Z-9 baseline (1/1024 cycle) 116: integer

1 360: REAL*4
39-40 Z 
41-42 zff 
43-44 Z^T
45-46 X-„
47-48 XI"«
49-50 X ^
51-52 x £

53-54 Y 
55-56
57-58 Y „
59-60 Y "
61-62 k12
63-64 k,3 
65-66 k23
67-68 k14
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69 source scaling divisor
70-100
101-512



Word
1
2
3
4
5-6

7

8
9
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 (.Is)

360: integer (.1S) 
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 

m 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)
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55 1-2 continuum, real
56 imaginary
57 baseline //I 116: offset
58 RMS: 0 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 receiver , real 71-72 first,

imaginary 73-74 imaginary „
baseline 75-76 (2“7* RMS)
RMS 77-82 second 11

75-78 second 11 83-88 third "
79-82 third " 89-94 fourth "
83-86 fourth 95-134 A/D channels 24-63
87 135-150 correlator.words
88 1588-1603

A/D channels 24-63 150-256
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  .»
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



-4 4 -

Worfl formats
Word Use Bit

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

10 correlator gains 1-2
3-4 
5-8 
9-12 
13-16

11 if selected 1-3
4-6 
7-9 
10

12 computer control 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

13 lock 10
11
12
13
14
15
16

Use

RX-A
B
C
D

1-2 RR 00 multiplied by 1.
L L -------------

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
2-3 "
2-4
3-4

421 out of lock
master lo "
85-1 lo

2 "
3

42* lo
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14 range

15 faults

85-1 lo phase unlocked 
2 "
3 "

42*

master lo out of range 
if level "

85-1 R if level "
L

2 "
3 "

42* "

85-1 box temperature out of range
2 11
3 "

85-1 SR receiver fault
2 SL "
XR "
XL "

85-2 "
3 "

1
2
3
4
5
6
7
8
9
10
11-12
13-14
15-16

1
2
3
4
5
6
7
8
9-12
13-16
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APPENDIX 5

Disk Layout 

Block 

0 
1 
2
99

100
101
102

I109
110 

I159
160

}

}

Content

Empty

Empty

Forth program

Name index 
Calibrations

Scan index 

Source index 

Scans

Maps

4095 on FREQS

23379 on GHC disk packs

* 11
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



/ / F f c E d  JUd ( a O J t D t  1,  I f  1)  f uHC4.MSGLcVfcc = i . tULAoo = D _ L  j
/ /  fcAcu PuM=HLI ^ E »CC N D = E VtiM » ACCT = u 
/ / S T t P L l o  GO DSNANE^CCRE.JGdO# U1SP=SHk
/ /F IU - > F U U I  CD I)SN = E AC K—UP *DlSP-=GLUt U»>t i T =  TaP t t *  GL=S fcR=2.>92
/ / F T  J 'it-UJL  DO DSN=BACK-UP , J lS P = N c W t U ^ i T = T A P c , V U L = S E 8 = i6 7 3 , L A o t L = 2 t
/ /  Out>=iKECF^ = VSB ,L R E U L = lU 2 d *  dLK Si Zc=2  j o u  )
/ / D I S K  DU uoNAMe=NGORE.GHC4,UlSP=ULD 
/ / F T u o F U u  1 uO S V SCU T =A 
/ /K E A u fc n  uu  *
C LUAU 
H - L l m :  LUAU 
TAPES LUAU 
£ RASfc-SuUKot 
A iU  u A I n S  c<:22 

uAIiNiO ^4.22  
Ua 4 »>i 5 2*i 2 2 
UAii^O *.222 
UAii^O ^.^22

i l l
112
113
114 
11:> 
llo 
417

160 DEFINE AVAIL  
INCLUCE 3C46 
INCLUCE 3C*.73 
INCLUCE 3U2oo 
INCLUCE 3 U 2 /9  
INCLUCE 3C3Q9REF 

u A in S  22 22 INCLUDE 3U->u9.1 
uA iNS oUUO INCLUCE FhtU

INCLUCE 3 u 2 7 ^ . i

0 u l FINc tV tK Y  THINGI \

C6SERVEK-TAPl

u A i H i  JuOQ 
FLUSH 
i u  IW =
i*. 14-3 7c
h iN U  AVAIL  . 
t U i I o  LuAu
• Pd Pa o j - d a NG ;
• a S A—OUAn « • P
• UP * X - A d  a LC-PH/^SE 
: S i  suaim- l 1ST ;
: s s u Ano ;
* 5  UP AS
12*  uP L<LL<iH AS 
— 1^:0 uP i ^ u 7  12160 S 
• i j  UP iO i :  12165 S 
i d  UP l ^ l u u  12168 S 
i b  UP l ^ i o V  12171 S 
-3 * :  ^P 1<:1hv AS 
120 LP a 2 1 3 j  12152 S 
-oi> LP 1 ->_> 12154 S 
14-2 *_P 1213D AS 
Pb l ^ J ^ o  AS E8 12226 
Pd AS E9 12229

AO
Ao 
Ao 
AO

^  T 1

J *Lafcou

E8 Ra—A bCO EOIT—dAi\*i> » 
PRCFS ;

; LP KX-U l) AuU-P t iAS t
s
r̂C
iV\o/'i\r\a*vA.

f  d 
f* b 
Pd 
P d 
f  d 
Pd 
SS
ss
Ss
s s
iS  
SS 
SS 
0 S
ss
So

12320 
123^1 
123_>4 
12 3.> 7 
1234U 
L23<t3 
123hc 
1234**

i ^ l H ^ t  i t i 5 5 t 12152 » INTO 
1 2 ^ 1 ^ , l ^ c  18, 12 221 * 1222 4*

i2->
1^3.> /
12

AO
AS

EB
E8
EB
Ed
EB
EB

12232
12235
1223d
12241
12244
12247

i'
i F y>*ssW*<l 4W]p<

t < ^ 2 / ,  i ^ 3 C ,  12 232 , 122-> t » ihiTG 
122 J *  » a^<-42 »12245 1122t+b» i M U  
12c 5 7« 1226 C f 1 2 2 o ^ » I i \T u
l ^ c O u i  i i . ^ .6S > INTU 1UGj> S lAuK  
lZ^»<-u » i 2 _ > 2 9 f l 2 2 3 2 f l 2 3 ^ i ) » l c 3 3 0 f  INlo 

l c . i * * i t j . ^ 3 4 4 t l 2 3 4 ? » 1 2 3 : > u »  l t 'J lu  1 j  0 7 
i<_.> 56» 12339 * INI  0 l J u d  STAC<\ 

lc .>co» j .<_ j fc8»12271*  IN fU  lJU V  STACK 
I UG lu J U  x J 10 S t 
FUR cv/cKYThiNG 
B K u A u ~ jA i ^ l  vECTCR LCCK GG 
Rx-AtJ PKuFo GO

o 1 AUK 
luG<_ ^Ia ^K 
1j 0-> oiA^K 
luu-t o Ja o n

x uJo 0 fAu K
0 I AoJS.

s U c U  SC*«£

• <\̂o ntu SC*n$ ,



PAGE
f lX—LJ Pk u FS GO 
FAPfcS LuAi)
FOR tV fc*YTHiNG /  . . .
IUU U J f l  wkITE-NINE ----------JLoXa \  'AcWdt
UiSCAkO .
GbUUbY r\<u) Scav\<* \ Wjj^C



/ / t r t i t i ) JUo ( 234 »P*6 *4»3) »riLi NE»MSbLc = i £LyC(\r\PjL£ % \
/ /  EXEC Purt=HLINEtCGNC=EVEiMtACCr = o --------- ------------ /
//^TcPLld uu OSNA*E=PCCRe. JGd St UI SP=oriK
//uiSK OU u^NAME=MQOftE *Ci SK tOI^P = OLU» WAfc
//HuoFuol UD SVSCUT=A
//KfcAUck UU ♦
c LGAG
h—H»*fc LuAu
EDITS LUAO
Flirt
rtA-Aa -1^4 aCC-PHASE 
7 ^ 7 3  A-:>tAN 
KX-CJ -2,> At>C-PbA SE 
7!>73 A— SCAN
rfX-Ab -t><i ADC-PHASE 
cOSl A-SCAw 
RX—Cu oi> 
dU91 A-ScAU 
KA“ Ab ~oo 
c US2 A-i>uAN 
SA-CU
oU92 A-:>LA|\<
NA-Ad -7Z 
62S4 A-SGAh 
RX—Cu 3D 
i2V4 A—^cAl^
3CAi\l“ L i :> f 
1 uTQ luv>o 
SCAtx-LiST
i N T (j l J u  1
SCAi\-Ll^» I
• UU i o u u  
PAGE
RX— Ad Pk u FS 
PAufc
KX— Cu PKuFS

i bG iUu^ A-SCAN ;
S L A N - L i . i T  .><: 15* 5256 * 6£40 * 73 7o 
P AG C
RX-Ao k'hUFS GO 
PAot
P X— cl) Pk u FS GO 
UISCAk U oubCBY

ACD-FHASE 

ADO—PHASE 

ACC-PHASE 

ACC-PHASE

ADC-PHASE

STACK

STACK 
xuCOflOClf 
VuOO SCANS

GO

3 2 16 • 3367  »4^3 i> i  & u % j c j ~1 % j 391» 

6 6 4 1 » 6 o 4 4 » 7 3  74»

I M G  1003 STACK

GO

INTu i u  j  i  At,N

\uL

(J

£<}i\<Aj —

ore s
’J

jfecU •'J
sca*$>

<*nck elti



/ / H L i N c  JLitJ ( 2 — 4 ? P * 6 * 4 f 4 )  » KH L t M oGL c V cL  = i . »v- LM«> C 
/ /  fcAtC Po M -H L1NE»CCND=EvfcNrACCT=o
/ / i l c P l i d  JU DSf'Af*E=f* CCRE . jU d S ?  Ui  3P=:>llk I  & X f l M p /  £T 2  
/ / F J j o F b U i  JD SYSCUT=A ^  °
/ / U I S n  j u  u^N=NCCRE • GHC4» Oi SP=ULD 
/ / K E A u t K  UD *  
c LUaJ  
F — L I  t i t  i-uAU 
fcOITb L u A l  

2GU oj>11 SCANS ;
I RGAIi\v> BKUAC“ EAMj RECIPRUCAL—GAINS »
FUK k A u ^ j u  oGGO STGRE-FLUX Gu 
FUK 7 \J CO STCRE-FLUA bu
FUK 00 STCRE-FLCa bU
FOR x ^ o o  X320C STQRE-FLbX GU 
FUK J l j o u  l * t 4 0 0  SIQRE-FLuX bU 
F u k  tV tK  Y T h i  NG 
AV t k  AGl
BKUAJ—liAtNu VECTCR LCCK GU 
R G A iN i  bU
FiNL AVAiL i60 - . 
u i S t A k u  
oUUDdY

vJo\j "to Sfo «*e |IUK £

tk«.

rcc\|pcofcc^ dite/w\iAc

ClVvv - tl**vC ,



/ /C Y G A U  J u d  ( 2 3 4  »P#6 t 1 3 * 4 )  * Oi SK*MSoLcVct -  = i » C L A i i  = F 
/ /  E a l u  P b r t^ H L IN E *C C N C = E v E N * A l C T = o  
S/bTcPLicS JU DSN A^E = NC CRE • JUb S* u I  SP^or iK  
y / D I ^ K  uu U,>N AME=MCGtf E . D i S K t u I S P ^ U L l )

c LGAu 
H - L i N t  L jAO 
MAPS LUAu 
i u  i>0 K t j u L U T I C N  
RES ?
C 1 0 0 JU bCALE
• L i  LilM E—FREC 1300 oi>00 IMAGt 

ARRAY <j .  AMPL PLANE ARRAY a l ^ d *  ARRAY= i 
JO 20 UNfc-FKEG
l u a w u  AKk AY= 1300 85C0 IMAGE CYGA-U 
AWPL PLAMt 
PHASt PLANt  
i u l ^ o  Ak RAY=

5 L LYo a - u 
7 L CYbA-L)
9 L CYuA-D 

DISCARD 
bOQDbY

/ / F T u o h u o l  UD SYSCUT=A 
/ / K t A J h K  UL *

/yv'A



/ /C Y u A D  JUb ( 234 » P» 6 » 1 3 14 ) * MAP S » M (jLc V ct-= 1 * cLA — L 
//LINK  c X tL  PGM=I£WL ,PARM=«LcT , MAP , n  .> F • » A u c l = t  
/ / S Y S L i d  uU C SNA.'i E= S Y S 1 * F Q k T l  I d  * u i  SP= r̂it\
// 00 UiiVAhc = SY Sl.GPSLMOUfL) ISP=SHk 
//SYSUTi uu .UNIT=2314*SPACc = (LYL*(2»<iiJ
//SY^Pk In T uO SYSCl;T=A ,DCd= (KECrM=FdA »LKtuL-iZii tJLKS iZfc = 3^u9i
/ /M U C a  uu  Li5NA^E = .vQ 0R E .M uu^ f iJ lSP=^H R
/ / J U b *  uU Di>NA^E = HOORE*JUbStUI^P = SHK
/  /  ̂ YSLMuU UU DSNAME=SSTEMP(MAI*)  » UI i>P = 4 U t *  . P a o i  J t
// U M I  = Uli>KtSPACE=(CYL,( i) )
/ / ^ Y ^ L I N *  Uu *  
iNCLUUt JOdS(FQRTHF )

IMCLuUfc MUuS ( PIGS)
/ /  £XtC PuM = * « L I N K . S Y  S LMUU» UuNU-E VfcN* A u c I  -  u 
/ / ^ T t P L i d  uu QSNA*E = MGCRt.Ju3i>,UlSP=;>nR 
y / U iS K  Uu u^NAME=MUCRE.OiSK,UiSP=ULU 
/ / F T O o F u u i  UD SYSCUT=A 
/ /REAUfcK Uu ♦
£ LUAU H - L I imE LCAO INVERT LUAu UV.
l u o U o  bhT btAM TRANSFORM luUUU l u J  5*Utc<Lt: PLuT
i o U j 2  PUT
SECliHO Pl o t  
I o u j j  PuT 
UV

o t T
I k a NSPuivM iuGOO 1000C SQUEEZE: PLUT 
J 6 0 o 4  PuT StCCNQ PLOT 
i 6 u 9 o  p u t
UV
1G23U ucT TRANSFORM IOOOu lOUUO SQ U tcZ t  Pl o T
1o l ^ o  PUT i tCCNO PLOT
1 6 i o u  PUT
JISCAKU
GuQCdY

£NTkY a t u i N
i t tC L U U t  r tu u S t IN T E R tC A IC )  
INCLUUc MUuS( EXP I * MOVE)



/ / C L E A N  JOB ( 23 4 t P* 6 * 1 3 » 4 ) »  C Y bA—u y M o u L c  ^ t;L — x » o l a  i  S— F 
/ /  t X t L  PbM=CLEANH
/ / S T c ^ L l b  LD 
/ / F T u F w  J i  00 
/ / F T u oF u j I  DD 
/ ✓ F T O / F u o i  DD 
/ / F I  u5F JO i  DL) 

CYGAUKcF i .y 57

CSN=MCCRE.JOSS.JISP=SrtK .
0 SNAM E=MUUi<fc . 0 1 SK t UI«>P=.ariK » Vb4. = P KI  VA T t  
S YSCLI  =A
SYSCLT^B 
♦
4 4 * 5 0  +4U 33  4 6 . 7  F 

l o  52 2 7 40 
2 5 0  O .O lw  F
l o u u u  i u o J Z  19000 19032

70 Z0 7 8 . 1 2 5  - 7 6 . 7  
CY£»Auu;> i *  57 4 4 . 5 0  + 40 35 4 o . 7  F 
16 52 2  7 4U 
2 5 0  O . J 1 U  F
l o u J J  i u j o *  19C0C 19064

5 1 7 3 . 1 2 5  -  7o .  7
CYbAi iuo 57 4 4 . 5 0  +40 j»5 4 o . 7  F
16  3̂ 1 2 /  4 J 
25U u . o i u  F
J.6 UU0 i o u ^ o  19000 19096

o 1 7 3 . 1 2 5  — 7 o . 7

JuUb5.J 
X>.U

U J
ip.J

5 60. UJOOE+Ol
0 . 4

OOUuE+J i  
0 . 4

A3

5 / ^ . y O J ^ E  + C l

4 7 3 . 3 JUOE +01

4 < * : > . z J u u t  + C 1

c )  a €Ov\ filatai/u ItirtA or\a|oSJ



/  /LY oA A  JOB ( 2 3 4 » C t  1,  I t  1 J »L) i5K»MooLcVcL = i»u4-ASS=fc
/ /  £ Act, HoM=HLINEtCCND=EVtNf ACCT=u
/ / S f t P L i b  uu OSNAME = MCCRfc.Jbd i> t iU*P=aHK ________ _
/ / F T u o r u u l  OD SYSQUT=A 
/ / U i o K  UU U iNAME*MOORb.O ioK,U ISP-ULO ( C o
/ / K t A u t R  L>u *  ^  ^
c LUAu 
H - L l ^ c  LUAU 
HfcRE .
F IN D  A v A iL  .
MAPS LUAl) . ..

^  RfciuLUT ION £  * ' *  S«c©*<U reVV
C U u o u  5Ca LE
700U A R K ** -  v  Vic A + 'A  ~X, ^ CV̂ c . «
9 2J REQ I —  * U
I j u J  d^JU  IMAGE CYGA-A s 6  2.^ ‘^c luc iJ^
AMPl  PLANt 
PHAiE PL ANfc
2 L t> t_ IimE-FREQ 1300 o5U0 iMAoc 

ARRAY w . AMPL PLANE AkRAY u) 1<>3+ akRAY=
71Zd AKRAY=

L LYbA-A 
3U L LYuA-A 

L CYuA-A 
L u Yu a -A  

6 J  L uYoA-A  
?U L u Yu a -A  
ou  L l Yl»a -A

" T o W  ^  »vuv.\̂d- tK — \J (1°

"fta cUtx îst( .

Alotfi, ft\£ US*. ^  iUx dLr»nJLOA ©j >£. to ; «

rtwerA^C \t<yji Vxct£S,

m*ke k -\/ yWrtC

H|^ »j w-v J»lc*«C.

^  va-O ^Ima.C
a U .



/ / L Y o A a  JGB ( 2 J3 tO t  1 9 1» i  ) »:4AP i f  i l a o L c  ^c<- = j.» CLASS=L
/ / L i M  CAct PG^= I cw L * PAki*i= • Lc T 9 riAp 9 L i  ^ 1 • 9 Av,w,r = c 
i / S Y S L i o  UU 0 Si  ̂Ar  ̂E= S Y S I  *Fo.s f i_ i  d 9 L) I ^ P= j i 1k 
/ /  Ud YS i  «GP SLwUU 9 J 1 ^>P= i r iK
> /  S You!  i  uu U ? m  = 231<»*SP«uc = ( C Y L 9 U 9Z) J
/ / S Y ^ P K i n T  uD S Y 5CU T =A 9 Uc o -  ( hfcGFrt^Fo* 9 LKt.uL = i 2 x  9 0 L1O  i  Z t  ® j? G ^ J  
/ / M u O j  ul) uSNAME=^GGPE• t f u j i  , u i ;>P=Shk  
/ / j L d o  Ll> u.a NAf<E = MGC HE • JucJj 9 U i  SP= SHk
i  J SL ' luu UU 1)5 NAMfc= S &T tif ’ Pt iv'*M l . \ l ) 9 0 1 ^>P= 4 9 .> J 9 
y /  uh i l= U A 5 N 9S *>A C E = (C Y L 9 ( j9  29 i )  ) 
y / J Y o L i i \  uU *

I m CLOu l  J I 10 S ( FC*t THF )
fcf* l i \Y bC o iU
if\*Ci-UUt rtUu S ( I N f cH 9 L)A IC)
I imccUuc l iouS ( EXP 19 iMC V t ) 
i»Si, i-Juc iv»LuS(PIGS)

/ /  LAcu P • L I  N K • S Y SLMUuf CuNU= EVt'Nf Auu T = o 
/ / S I c H L I d  OO JS \^ i* fc  ^N’CCkc • J t J o G t u i ^ P = o i t r \
/ / u l ^  j u  u ^ N M* E = PC OWE .G r tu l  * U IS P = uL 0 
/ / F T u b F u u i  uD SYS3UT-A
/ / K t A U t K  L)U *
£ l u a u  h —t i N E  LCAD 
I f tVc f tT  l u Au 
UV
i  UU U oc f 
8 1 AM
lN A i^F u t \ t ' ,i xOJUO IOC S w u c u c  
Pi_U T
$ u.> <i Pu l  
SfcCLI'W PLOT 
S u U w P J l 
UV
i U o  u t  t
l j \Ai<or-UKH xOCGC 1GCCG i ^ U c t  Zc 
FLuT
yuc«f Pul  
S t L t i  iO P«»uT 
^G^o Pu T 
bV
7 u o l  f
TK^i \5Fut\i ' i  lGGGG 1CCG0 w U t. L Z. c
p t u  r
S i<-d PuT 
^>LLLiW FLU I 
S l o u  ku T 
uv
1 00 •+ uc r
iKAfsot'ufNM iOOGC 1GCGG 5 ̂  u E E /L E 
F L u l
s i * z  Pu r 
StCu i^J  PLuT 

PuT
UV

u t I
1kA.^5Fukivi iGGCO 10GG0 S*ULtZ.fc 
t  l u T

PuT
bt:CLuu ^l o T 
*3 .̂0 0 Pu i 
UV

T A »

U-N/

4rtO</'\ /

or  CYGflA.



TRANSPu 1000C 1CCCC S ^ u c tZ E  
f  L l» T

PuT
o tCb i^J  f l u T  

Pu T
tv
7 Yb o u t  4
I k AU^J-UmS iuOCC 1JC0U SiJUttZfc 
PLuT
S;*o4 PUT 
Sc OL wl) Hl u T 
i 4 1 o  PUT 
L V
I o ^ o  u t  T
I K A iNS^u k M iOOOO 100 0 0  SoiUfc t i E  
PLOT

PuT
3 fcuul>iU PLL.T 

Pu l
Jii>C.Mf\u ouuuBY



/ /LRADcU JC9 »MAP M io L c V tL  = i  * CLA£>S=L
/ / L I i v K  LacU PGM = I EhL f PARM=» L c T , M A P , l A *̂T • v AuuT=c
✓ / S Y ^ L i i i  uu DS NA M E =S YS l .FLM TL ia ,u ISP = : , r iK  
/ /  UU ui ,>iAi ' ' )c=SYii  .OPSLMOL),Ji i>P=SriR 
/ / S Y S u l 1 UU UNIT = 2 3 l4 ,S P A C c  = lC Y L ,  12»Z)J
/ / S Y ^ P K i M  uD S Y SCUT = A , QL o= ( kfcuFM=F&M * l k c u l =  ±*_i.» BLKS i  ̂ t= j * i>U9 ) 
/ /M U u 5  uu  u^NAME = MGURt •WuU6 »U I ^ P  = SHK 
/ / J L O i  uu  Lo!NANi£ = iv'CGRE* jL 'C*5»J l iP  = SHK 
/ /S Y o L t tu u  uu OSNAf ' t^  SSTEwPi MA ) »Ui >P = 4ucw »PA5^)  *
/ /  LN iT  = u i S K » S P A C E = ( C Y L , ( )
/ / S Y ^ l I n UU *

i u C L o u t  M u u S ( IN T E k ,C A IG )
Ih lL L u u t  I'luuS ( EXP 1» MOVE ) 
liMULUut: M LuS (P I  3S)

/ /  t x t u  P un= *  • L 11\  K. S Y SL Muu t CuND-1V t  N* ALL T = u 
y / ^ T t P L i u  uu OSNAivE = MCCRc • Judb  tU i  SP=^riK 
/ / I )  l o K  uU uoNAME=vUCRE*Ui iK  »UiSP = uLL) 
/ / F T u o r u u i  uO SYSCUT=A 
/ / K tA u c K  uu *  
t  I t M i l  H - l i N E  LOAD

IiNiLLuuc Jud S ( FCRTHF ) 
fcNlk*

1 iM v 11\ 1 l u A u
l£»u i ^ u  Kt.i>uLLT ICi\
UV *»u^u o t l
£ LAM FKAft^FuRM 10 GO 100 Sw u c l Zc 
MAP
i u G u  Pu l
SfcLLiNU MAP
/ 0 3 2  PUF
LV **uuu b h l
EfcAM- uu ur» AOb
lK A f \^ F u K i i  iOCO 100 SCUctZE
MAP
3 Ut>4 Pu i 
SECciw Ma P 
i u ^ o  Pui
UV 4uUO bcl
CLAP uKmOE ---------------------------------
TKA i\ 5 F uRM iuOG 100 SCUtcZc 
ma p

Pul 
SLLCmu imaP 
<16 u Pu i  
u I ^ L mKU uULudY



a > t £ x f t n P / - E

U i > t F ( N c  tV fcK Y TH IN O

I r\ JbudL-^
l l » 0  JUitu. -4. ttYo YK A 5

S art 
•  ^  S - 0 A « 3 >

f ĉ h 'to^C
“ v(Ls

dlcxt<*. 

i <\

M .-0

/ / P 0 L N  JUb ( 2 0 3 ,  D, 1 , 1 , 1 )  , 3 C 2 4 4 » H S G L t V c L  = I7C C 7E»ysi 
/ /  EXcL  P O H ^H L IN E ,C C N D = E V E N , ACCT=o  
/ / S J f c H L l o  UD DSNAME^CGRE .  J U b S , 0 l S P = S r m  
/ / D I S K  uu  u S N A M E -^0G K E .G t tC 2  * D lSP=Sr iR »  V Uc= P r l i  V ATc  
/ / F T o o f - J O l  u 0  SY SCUT =A
✓ / F T 0 3 F u u l  DD LiM T=T APE ,VUL=SER=9!>4t i>^i ' *Art t :=tUFrtp4 »Ul SP=ULD

/ / K t A u t K  uU *  
c  LOAD 
H - L i N t  LUAD 
YAPES LUAU
E R A S t - S U U K C t  160  DEFINE A V A I L  
A i U  b A i u S  uuOO INCLUCE 3 C 2 4 4 . 1  
i l l  U A I n S  uuOO INCLUCE 3C27  
FLUSH
S n u  iuOOO OUAL-FREQ ^ca .c
FlhD A V A IL  
l *APS L u A u  
X -b A N D  
K L
VECTl K L J L K  530  6 0 0  SCANS 
MAPS LUAU 
3 0  3u  R tS C L U T IC N  
5 —BAn d  
RR
l l u O O  AKKm Y= 
i2>0 <i V i o j  IMAGE 3 C 2 4 4 . 1  
0  iOU iC A L L  
AMPL PLANc  
P H A S t  PjlANc 
RL
1 1 1 2o A k KAV = 
i 5 0  IMAGE 3 C 2 4 4 . 1
O 10 SCALE 
AMPL P L A N t  
P H a S c  P l A N l  
LL
1 1 7 oo  ARRAY =
J 5 0  dLllol IMAGE 3 C 2 4 4 . 1  
0 l u u  SCALE 
AMPL P L A N t  
PiiASt p l a n e  
X -bAN O  
i tR ihUK T 
112 :> o  ARRAY= 
a 5 u  IMAGE 3 C 2 4 4 . 1
0 iO U  SCAL t  
AMPl  P LAN c 
P H A S c P L A N t  
RL SHURT 
1 1 3 o 4  ARRAY=
3 5 0  2 * 1 0 3  IMAGE 3 C 2 4 4 * 1
J  1 0  SuALE
AMPl  P L A N t
P H A ^ t  PLANE
X—0 AND
l u  ID  R ESuL U T IC N  \
HR
1 1 5 1 c  ARRAY =
5 5 0  IMAGE- 3 C 2 4 4 *  1

v.3 <?\o V*\6-

^jor ^qWu-^A.

U e
~ p s .

>|.CAies

lan<*£

otc ftu.

u- v; jpL
4  ^

•r
£H O /lT  a te *

Vo«tK.l*A.C

s  - $*«££> #

• j
Lftnt

rtu

oa

\/\Cr 

| j  £A iA-\J joU

(/COt) (  wJUvcU VS!*C

« W ( IW\Ci*\. f\V f\ //_ o ̂
Wfettl

iWx

I ti

tk* &  2-S

m # o C » < I q<̂ C*A •
Q.7<n? ̂



0 10 SCALE 
AMPL PLANc 
PHASc PLAiNt

i l o 4 J  AKRAY=
i !>U 2 *JLoJ IMAGE 3C 244*
0 lu SLALL
AMPL P L A N t
PHASc PLANt
F1NU A V A IL  •
FLUSli bUUu b t



/ (Zytfrnp/L &  "7 b
/ / P U l NMAPS JOB ( 2 0 3 * D , 1 , 1 # 1 )  f3C2V*, r to«L<-VET=Tf CLASS=L ~~~ 
/✓ L IN K  EXtb PGH^IEWL, PARM= • LET * MAP» L i  :>T • , a c u T=l  
/ / S Y S L l b  Uu DSNAME=SY$l .FukTL ld ,b lSP=;>r iK  
/ /  DD DSuArtt=SYSl.GPSLMGUfUlSP=SHR 
/ / ^ Y ^ O T l  bu UMIT = 2314»SPAC£=(CYL, ( 2 , 2 i  J
7 /S Y S P R I  NT UD S Y S C U T = A * D C b = ( K E C F M = F d A .L K fc c L ^ l ^ i t d L K S iZ E = 3 5 0 9 i  
/ / M l i U i  l>u u^NAPE=PQGRE.MuUSfUlSP=ShR 
/ /  jC d S  u J  uSNAME=HGCRE.JudS, 0 1SP=SHR 
/ /SY:>LrtUU LU USNAME= S£TEMP(MAIN) # L)i 5P = 4 N c *  • P A ^ J  t 
✓ /  b N lT = J ib K f S P A C E = ( C Y L * ( j * i n  
/ / i Y S L I N  Ub *

INCLUUt JJb S( FORTHF )
Em I ky  b t o i N
INCLUDt MLwS( INTERtCAIO)
I N l L u D l  Mo u S ( fcXPItMUVE)
1NCLUuE M bJS (P IG S )

✓ /  fcAtC PbM=* • L 1 N K« S Y SLMUD» CGND=EVEN» a u ^ T = u 
/ ✓ F T o o F u u l  uD SYSCUT=A 
/ / U i S K  DU bi>NAME = NGGR£«Grib2 • U iS P  = SHR 
/ / R E A U t k  u b  *
C LLAU 
H—L l i ^ c  LUAU 
iNVfcKT L u A u  
UV
l l U O U  GET 
flEAM
TKANbFuRt t  
PLOT
i ^ O u u  PUT 
SfcCLNU PlCjT 
lZ U J Z  P u l
u v
l l l ^ o  G t l  
fRAN^FuRM xO 
PLOT

100 100 SCUEEZE

10 SCUEEZE

wut<* p u i
StCLNU PLOT 
lZ U ^ o  PUT 
UV
I12±>£> bET 
dEAM
FRA N5FUKM 
PLUl
1 ^1 2 6  PUT 
SELcNU PLUT 
1Z16U PUI 
UV
I 1 3 d 4  GET 
TRAn SFukm a O 
FLUT

F"o r- 
W o  «v\
t»'»v6

Toti? ”\Xi*orwo ̂  

vwacL̂  *

<K

g<v»\
t<\ ttoi

cV

r’-co

-or

V W

TJ

ifcxU'-C O-A-J

100 100 SCUEEZE
<*rt

jp*\arvic*l

|p ara^trs Q  C*yv4. U- 

Ĉa.V*A«v SQU <=£££’

are cUocû t
10 SCUEEZE

PUT
PLuT
PUT

b t  T

12192 
SECC»>*U 
12224 
UV
l l M Z
dEAM
TRANSFu k M
PLul
l<.25o PuT 
SECCn D PLOT

o« d>sV( 

( <CVT) /, <>..* t. 

^O.cVn

jorts-pArc

-*- 3l

W nH 3 2- k)««rUi»

100 100 SCUEfcZE



12266 PUI 
bV
11640 GET
TRANSf-UkM 1 1 SQUEEZE 
PLOT
12320 PUT 
SfcCLuD PLOT 
12352 PUT 
UV
117ob GET 
BtAt f
TKANSFuKM 100 100 SQUEEZE 
PLOT
123 g4 PUT 
SECUNO PLuT 
1^.4 l o  PUT 
C1SCAK0 oOOCBY



APPENDIX 7 

Utility and Other Programs



, T D  ' j n P / s L o g b
H p u n p /  jL q  fiTb — -----------------

to ggge c.o.'Wt, ''b,sk T ^

/ / bHL3 Ju d  ( 203 • P »1 9 1 9 14) • uUMP9MSbLfcVtc-= i 9C L A ^ ^ -D  
/ /  t X c u  PoM=Ul>MP
/ / S T c P l A d  uu D ISP =SHR 9 CSuAt'1 c= MOuRt • Juoi>
/ / F T u o h u U i  UO S YSCUT = A 9 Do d = ( K bCFM = FdA 9 L h c u t =  tJLKS I Z t  = J4i> d) 
/ / F l U x F j u i  uD D ISP=SFR 9 r4t = i'1uURt: «u i
/ / f l o z t - J v > 1  uD UNIT=TAPE9Jl .d = { K tC r :M::;:l-D9 4-Kt.ui.-i .uZ**» BLK.5 I Z£ = 1J24U) 9 
// Ui^P=fiiLV'(9DSNAME = GHCi9 V u L U M t  = S c R = ^ ^ u o  9 l a d c l = J  
/ / F T u d F u O I  uD *
S -TKAuk UUhP 
lOUUu ^^379

O r V % FT<?| I

Ut-ta 'fo •. F T O ^ F t r a  1

T>Uhf> ^ - T t f r t C K  jLofifp
% - ‘T*flCK Tsi/mP ^ - t £ / K K  i~0f\p

F o ^ J C :  2  Cor^  ;
2- /-j OpT. c

2  X  t  W W W 'Tan'3C



/ / H L l N E b  JUR < I 7 3 , C t 6 . 7 f 1 4 ) , w R IT E * MSGLEVEL=I,CLASS=B 
/ /S T U R E 7  EXEC PGMSTGRE7 
/ / S T E P L i B  UO OSN=^CORF.JOBStUISP=SHP 
/ / F T 0 4 F 0 0 1  OH DSN = B A C K -U P , l ) IS P = ^O D ,U M IT  = TAPE*
/ /  VOL = ( ,K fcTA[N ,SEP = ? 4 9 1 l ,
/ /  DLb=(RECFM = v.SP,LRECL = 2C52»BLKS I7 E = 4 1 0 8 )
/ / FTO6 FO 01 DO 5YSPUT=A
/ / O Q P L l o  uU UMIT = TAPE7»l)SN=INTERF.CD P1 16»nC8 = ( *DEN = 1 ) * D I SP--=ULO , 
/ /  LA B fcL= (2 .R L P > *V C L= S E P = 0500  
/ / I N D E X  EXEC P = T A PE IN OX 
/ /S Y S P K I N T  01 SYSntJT = A
/ / T A P c  DO I IN IT  = T A P E * O I S P = ( O L D , K E E P ) . L A B E L - C » R L P )»
/ /  VUL=Sb« = ?4 I I

H A S P - I I  JOB S T A T IS T IC S 13 CARDS REA!) 73 L i N b i  PKiNJ t

*0. HORS= 134 
NO. DAT A= 8^7  
>40. A/D= 0
NO. MSG= *)
NO. POI iSiT I NG = 0

NO* 100 WORD CAT A RECQRPS^ J
NO. 1J24  wORO CATA RECORDS= 897

VOL 12491 0

HDR1BACK-UP 2491 0G010001 712 7C 0000 JOO 0 D003

hDR2V04106G2 052 3 DHLINE6 /STORE7 R

2875 BLCCKS

EOF1BACK-UP 2491 0 0 0 1 0 0 0 1 7 20 1 3  0 0 0 0 ) 0 0 0 2 8 7 5

E 0 F 2 V 0 4 1 0 8 o 2 nc>230HLINE6 /  STORE 7 R

4^>c w\A^»c »S u&eX o-\ •
576 falocUs aclcUX *1o J



/ / L I S T  I k, j o b  ( I 11 , ( . , 6 , 7 ,  14 ) , wR I Tfc . M SC LE VI=L = 1 , C L * S $ = *
/ /  EXEC Pb-M- L  T ST7
/ / S T E P L i  rt DO nSNsMCHPF. JO BS,D ISP  = S»-R 
/ / F T 0 6 F C 0 1  0 0  SYSruT=A
/ / U D P I  16 Ou UNTT=TAPF7tf)SN= IMTF.RF . CCP 11 6 , FXB = < , ?EN = 1) , 3 I S^=OLO , 
/ /  L A b E L = ( 2 * R l lM  *VCL = SEP = 05-5C



/ - i s T  1
// cXEC Pr,M=LIST9
//STtPLIB UD CSN = wcnPH.JOBS,0ISP=SHR 
//FTC3F001 OH nSfv = BACK-UP,Dl$P = tJLJ*UMT = TAPE*
/ /  V U L = S tP = ? 4 R ?
/ / F T O b l -  j GI  m  S VSCLT = A
//* KEAUS SCAN RANGE (I 5 * 1X «15)
/ / F T G 5 F J01 DO *
2735 2825

^  o\*VU>J<r- fo.JpC^

vii. iKe. ^ Xa- o-

J u t s  Ouv, CQ .aCv̂ U-U>-wv

,fo. tfcc

flAUoot fcî-Ka n“l" cj a ✓x



✓/PMAP j U o  ( 2 0 3 , P t 6 , 8 , 4 )  ,MeLVYN,MS04-fcVfcL = l , v , L A S S = C  
/ /  E X t C FukTGCLG 
/ / F C k r . s * s i n do *

I P n f t P j i

c
c
c
c
c
c
c
c
c
c

cc

cc
c

PkbbKAM TO CALCULATE APPROPRIATE NOMbtKS Fk u M THE PONCHeO OUTPUT uF THE 
CLEAN PkGGPAM*, CR FROM DISK

THE FRCGRA* EXPtCTS ALL FUuR MAPS Tu BE ENTERED:
1 S BAND INTENSITY
2 S BANC POLAR1ZATION
3 X BANC IN T E N S IT Y
4  X BAND POLARIZATION

PuANTS wITH S 6 X BANO IN T E N S IT IE S  > d *  AkE FLAGGED BY * *  ON THE UUTPLT

I N T E o t  R *2  I F L G T ( 5 6 )
KEm L * 8 SNAME , R A * D tC  

COMPLtX SPCLtXFCL  
U lM EN SICN T NO R M  4 )
l N T E o t R * 2  S IX  I ( 5 6 , i > 6 ,  2 ) / b 2 7 2 * 0 /  , i P A P U *  a o ,  i>6, 2 > / 1 2 5 4 4 * 0 /  
i N T t b t R * 2  BLOCK( 5 1 c ) • ROWS( l < c d , * )
L OG IC AL  STAR»PLCT » P F L A O fP U N tD lo K » o lK T Y  , * K l T t , P H A S t
DATA P l / 3 .  1 4 l 5 S 3 / , C G N i , C u N 2 , C G U ^ / . u i . 0 / 3 i 0 ,  1 .  09tit>12 t • UD i 3 o 9 0 /
EQUIVALENCE ( b L C C K ( l ) , R C wS 4 1 , 1 j A

D t F l N t  F IL E  10 ( 23350  ,25t» , 0  , 10)

PRINT 1 
F u RMa T { •  

*T<*0 * • ^ BAND 
* T < * J , ' X  BAND

TFE ORDER OF THE MAPS 
I N T E N S I T Y * / / T 4 o ,  • S oA^u 
I N T E N S I T Y , / / T 4 0 , , X o A .iu

C
CCC
C

INCICATES BOTH S L X bAm> 

READ cCNTROL CARD

ShOUlu  b e ; • t 
P O l A K i Z A T I u N * / /  
PO LA R IZAT IO N * / /  

nMTfcNi l  T IES > I P C E w T * , / / )

1000
1100

C
c c c c

KtAu4:> , 10 CO *ENC=900 ), NM APS , I PCt»*T , u l  o K , O i k T Y * * R IT E  * P LOT 
PRINT 1100
PRINT 1C00,NMAPS, i P L E N T . D I S K , u I k I Y , KK i T c .P L O T  
IPCfcNT=lPCENT*100 

JPCEN T = 1C* ICO 
M jkMa T ( l X « I L , l X , I 2 , i > ( l X , L l ) )
FuRMAT4 * 1NPAPS, I P C E N T , D I S K ,D I k I Y , W R I T E , P l OT* , /  )

RtAC 'C LE A N 1 CARDS 
Du CO 1 = 1 , NMAPS

R t  Au ( t> , 2000 ) SNAME,RA , DEC, PFLAb, a¥ I n f  , BimukM , TMAX,HLO , MHl , NLO,Nr t l
♦ , bMAL , 3 M I N , P A * N l T , P E k c , P U N , I  B l  Art , MaP , i\iObfc AM, NOMAP 

PRINT 1300
1^00 FORMa T (1H )

wRi T t  4 6 , 2 0 0 0 )  SN AM E,KA ,D tC , PFLAu , a * i ^T ,dN O R M ,TM A X , MLO, MH1,NLU,NH1
♦ , t>MAL » B M I N , P A » N I T , P t R C , P O N , I  Bt aM,maP , iMuot AM, NOMAP 

2000 FukMAl  ( I X , A a , R1 2 . 2 , S I 2 . 1 , I X , L 1»1 a , F i . 1 , i a ,  2 t 1 3 . 4 , / ,
+ ^ ( l A ,  12) *2 OX , 3 ( 1 X , F 7 * 1 ) , /  f I 4 » x A # F l > * j ,  i X , L 1 ,  /  , 4 I o , /  )

CCC
C

IF 4 N M A P S . E C . 4 . A N D . M J D 4  1 , 2 )  
TNUkM( I ) = T ^ A X / B N O R M  

READ D I S K

L0C=NuMAP+8 
1 F 4D 1K T Y )  LCC=MAP*b

•Ew« o *AND* . N O T . P F L A b )  0 0  TO 6 0 0



\ P M A P  ~Z~\L=1 
K-  i
I F U  . G T .  2 )  K - 2  

CCC LOOP CN ELCCKS
00 9 J - 1 * 14 
R £ A 0 ( i 0 * L C C + J )  BLOCK 
DO 9 J l = l t 4  
N = 4 * t  U - D + J l  
I F ( P F l A G )  GC TC 7 
DU 6  M = 1* 56
lP L u T 4 K )  = ROWS(M+32, J D / 1 0 0

o S IX11M*N*K)=RCV<S(M +32,J1)
Gu TO 9 

CCC POLARIZED MAP
J DU b M—1 v60
tf S P X P (L *M *N *K )= R O fc S 4 M + 3 2 *J l )
9 CuNTiiMUE

I F i . N O T .  PFLAG) GO TU 10 
I f { L  .  EQ. 2 )  GC TO 10 
LOC=l OC+32 
L=2
bl i  Tu  5 

ID C u M  INUE 
uCC PLuT CUT MAPS

I F C . h u T .  FLCT ) GO TU 2D 
PRINT 400C

40Cu Fu KjHa T ( 4 0 X ,  • AMPLITUDE NCRMALlZED IQ TMAa / 1 0 0  • )
PRINT 14GC * I t (P«M=1» 5b)
DO 1<L NC=NLC*NHI 

N-NLU+NHI-NO 
DU 11 M=l*5t>
I F 4 . N c T .  PFLAG) IP L u T  (M) = S I X I  4 h f i * * K J / x u O  
1 F I P F L A G )  iPLCT (M) = CA6S 4 CMPLX4 4 ;>P aP 4 x ,#4 #n #

♦ K J + O . J , ( S P X P < 2 * f * . N , K j + G . ) ) ) / 1 0 u .
11 CONTiNUE 
U  Pk IwT  14CC • N* I PLOT 

CCC PLUT POSITION ANGLE POLARIZcU HAP 
I F  I *NLT • PFLAG) GO TO ZO 
PRINT 5CCC

5GUu FORMa  I  ( 40X • • PCS IT IO N  ANGLE ( U t i o u i  i»* f t N S  OF DEGREES')
Du U  NC^NLCtNHI  
N=NLU+NHI-NC 
DU 14 M = 1 *56

T E M P = S . / 3 . 1 4 1 5 9 * A T  A N 2 ( iSPXP42 , r t » N # K i + U . ) *  I S P X P I 1 • M, N , K ) + u . 0 1 J ) 
1F4TEMP . L T .  - 0 . 5 )  T t M P = T E M P + lo .
IPLCT 4M )=TE*P+G.5

14 CONTINUE
I *  PRIi*T 14CC* N » I PLOT 
2J CONTINUE 

1400 FORMAT ( IX » 12 .  I X * 5 6 1 2 )
IF  4NMAPS .N E .  2)  GU TO 140

u
COMPARISuN UF TWO MAPS ONLY SET XBANu fcwoAL TU SBAND 

TUUKM(3)=TN0RN(1J 
TNUKM(4)=TNGRM(2)

140 CONTINUE 
CC N c tu  CHANGE FOR HORIZONTAL CLcAN
CC LuuP

PRINT 3001



141

Li>u

ioQ
JUOO
iuol

.*002
i t U 3

C
6U0

UCi l o O  J J = N L C f NHI  ( **
UO 15U I I  = PLO • MHI V X  O T
J=J J
i * l l + { J - 3 3 ) * P A  

1 F 4 1 . L T . 1 )  1=1 
I F ( 1 «GT* 6 4 }  1=64 
IF  4KMAPS .N E .  2)  GU TO 141 
S i X l i  I » J » 2 )=S IX I ( I , J » 1)
S P A P l I 9 I t J  9 2 ) = S P X P ( i  9 1 9 J 9 I )
S P a P I  2 » I »J , 2 ) =SPXP( 2  9 1 »J »1)
LQNJiNUE
I F  4 S I X I ( I 9 J 9 I J . L E . J P CENT)  GU TU
I F  4 6  i  X I  ( I 9 J» 2 ) . L E . J P C t N T  ) GU TU i . ^0
S T A k = . T R L E .
I F  4 51X11  1 9 J 9 1 ) , L T . l P C E N T ) S T A R = . F A L 5 t .  
l F 4 i > i X I { 1 9 J . 2 ) . L T . I P C E N T ) S T A R = . F A L S c .
T t M ^ l  = SPXP ( l t h J t l )
T E r t P 2 = S P X P < 2 , I t J t l J + O . O l  
SPH 5= A T A N 2 ( T E hP 2  9 T t f H P l )

I F 4 5 P H S . L T . 0 . > SPHS=SPHS+2 . *P1  
S P U L = C M P L X ( T 6 H P l 9 T E M P 2 i * T N U H H ( ^ )
T t M P l  = S P X P ( l 9 I 9J t 2 )
TEMPc =SPXP( 2 9 I 9 J 9 2 ) ^ 0 . 0 1  
X PH S= AT A N2 ( T E * P 2  9 T t r t P i )

I F 4 X P H S .L T .G .  J XPHS=XPHS+2.*P i  
A P U L = C P F L X ( T E N P l 9 T t M P 2 ) * r N U R M 4  4 j  
SIMT = S IX I ( I , J * 1  ) *T NuKM 4 1)
XI NT  = S£XI  ( I 9 J 9 2 ) *T  1MUKM 4 3 )
A L P H A = X I N T / S I M  
ALPHA=ALCG4AB S ( A L P h A ) j / C U N 2  
SPfckL = CABS(SPCL J / S1NT  
X P t k c = C A B S ( X P C L ) / X 1 N I  
RPULn  = CA8S(XPCL } /CA< i S4SPGL)
UPQL=SPERC/XPERC 
SPA=S>7 . J * S P H S / 2  
XPA=i> 7 . 3 * X P H S / 2  

KPa = SP A - X P A  
K P A i = R P A + i a O .
K P A c = R P A - 1 8 0 .
RM=RPA/ 57  • 3 / C C M  
R M l = R P A l / 5 7 . 3 / C C N 1  
K H 2 = k P A 2 / 5 7 . 3 / C C N 1  
P l N f = X P A + 5  7 .3 * P P A * C U N 3  
P i N T l = X P A + 5 7 . 3 * R P A l * C u N 3  
P I N T 2 = X P A + 5 7 . 3 * RPA2*CUNJ 

PRINT 3 0 0 0 9 J 9 I 9 ALPHA,SPfcRC 9 X P E k u t k P u L N 9 u P u L 9 S P A , X P A t R P A . k P A A , R P A 2 ,
*  R M , . R M , k M 2 , P l N T , P I M  jl9P i ^ T 2

I F ( STAR ) PRINT 3 0 0 3  
C u * T I N U E  

PR1 faI 3 00 2  
CUNT iNUE
F u R M A T ( 1 X # 2 I 4  9 F 8 . 2 t 4 F 9 . 3 f 4 F 7 . J t l A t  7 F / « u i
F u R M A T t * -  J I ALPHA i P e K L  a Pl RC RPOLN UPu L

* S P A  XP A R P A RPA+ i t i O  R P A - l o u  KM k M+1 60  R M - l t J U S  
* •  P i i ^ T  P I N T *  P I N T - 1/ )

F O R M A T ( I X )  
fUhMAT{ « )

GU TU 2

PRINT 1600



160J F O R M A T (///»• HAPS OUT O F ORUt 
ht TUkN 

900 STOP 
END

/ /bO . F T 0 3 F u o 1 CO *
2  2 0  T  F  F  T
3C6.1 Ou 13 3 4 .30 +79 0 0  1 1 . Q  F  u 0 0 u i . 3  
27 J9 20 50 
23C o.Olu F
2uzdd 2 0 2 5 6  2C788 2C756

^d2,
3.0

6G00E+01 
-0.5

71i.oOOOfc+G0

3Co.l uu 13 3 4 . 3 0  +79 00  11.0 T O o o o i . 3  
27 39 zu 3 0  ->*u
25C O.OiG F
2 o z d 6  2 0 j z o  2C786 2C820

3 62. 
3.J

6 0 0 0 E + 0 2
- 0 . 5

3 6 6 . 0 0 0 0 E + O C

4  20 T F F T
3C6.1 uo 13 34.30 +79 0 0  11.0 F  u O O u ^ . O  
29 ^7 Zo 39 lo.o
150 o.OlO F
20032 z u uuu 20532 20500

3ttl
lo.o

• 7 OOOE+O 1 
-0.5

3 o l . 2 0 u 0 E + 0 1

3Co.i Ou 
29 3/ zo 39 
15o o.olo F
20032 2 u L(j4 20532 20564

13 3 4 . 3 0  +79 0 0  11.0 T o o O u 3 . o  .>dl./000E+02
10.0 10.0 -0.3

7 6 5 . 0 0 0 0 E + 0 0

3Co.l oO 13 34.30 +79 0 0  11.0 F o o u u 3 . o  l*tb.4ooOE + 01
29 3/ z6 39 lo.o 1 o.o -0. 5  
150 O.OlO F
20 loo 2 0 i 2 o  20660 20628

J 9 2 . 0 0 0 0 E + C 0

3L0.1 Ou 13 3 4 .30 +79 00  11.0 T o O o u j .O 1 4 8 . 4 0 0 0 E + 0 2
29 J / 26 iu.u 10.0 — 0.5
25 0  u.ulu F
20ioo zoi^Z 2C660 20692

i d . ^ O O O E + O l

y / F I i u F O o l  DC DSNA*E = M 0GRE.GHC2# OioP=^*iKt VUL=PRI VATE



liVVklUI jua * K »C>» 0 t ̂  i t rtK iortl * WC4--it LLA^O-L P P / f \ ~ T '  1
/ /  t A c u  Fu k  TGCLG,ERRCR=E r i A U  /  J .
/ / F u n  T Y S i  i* DC *  ~

K t A L *8 SNA^E » RA , Dt C 
CuM ^ lEX  FCL( 6 4 » 6 4 ) , f P U L ( o h t o 4 i  

L u G I u a L  FIN f PFLAu
IU l tU < _ R *2  A R R A Y ( 5 1 c o 2 ) , I 6 ( I 2 d ,  )

K t A L * 4  INT ( 6 4 » a 4 ) * P i N f  ( o H * o 4 i t L U n I i  (<tb) »i M P ( o 4 * o 4 )  
l * i T to E R * 2  Z E F C /0 /

L u o i  l a L DISK 
L u o 1L A L FUNtPFLAG 

l u u i u A L  CFLAb
CbrtMuN HAtCtC tA H tA L i  YH,YL*AY Iu  I  * u K A ,u o tC «  ANuRuT 

u w U l ^ a LENCc ( ARRAY( i  • i ) i  
tgUA y a LENCE ( T P C L d  . 1 > • TrtP( 1 f 1J iA *KAY t l  , D  )
J t F i i ' i c  F ILE  10 ( 2 3 3 o u * Z b o »U »I u)

C i  = u O . / i .  I 4 1 b 9
C Ku Au TFE CCNTPCL CA<<u. a^ P u Lj T u F Thc a .yTl ^S  iTY uU LY .  Z = PLUT ut~ THE
L Pu l  Ak i  <l l  D INTENSITY .  3 = P J L u l  LF Tu I al. i i> tJc *S iTY»  P U L A k lZ c J  I imTcimS I I Y  AhC 
C A P u L A K iZ tD  L INE PLOT# *+=PuLARI«Li:u L i n e  Pc-*T ut\i IO IA L  i i \ T t i M ^ i W «
L i> = C A LT to  LINE MAPS 
£

l u  KcAJ ( j  f ICC J » ENQ=900 ) I  TYPE »A^ortuT * u l  .>K 
Prt i t ' iT ICG 1» I T yPE »a ixiuKUT »u i S k 

lOGU F U PI A T ( I I f F l O a l y  1A » L i  ) 
i o u i  F u K r t A T ( I X , U , F 1 0 . 1 , l A , c i )

u u Tu ( l G J * 2 C C « l U u « l o u t 3 o )  » I T r* t
3 b K c a J ( ^ » 35J S N A M L t N L i i f U y / M A A t X f iM l f lA p c K f iw A L E fM L U t  (4ri I , .\ILU * i>iHi
3-> rUKi¥lA I ( 2 X * A j » l X t I 2 » i A t r u « i » 3 ( l A » i - - * « i i  I a »1 j ) i 

<• K tA u  Tml  l A T A 
T r t P i i t  1 ) = 3 .  J
LALL MOVE ( f ^ P l W U  f T r t P U f l J  »1o j o u )
K t A L ) i ^ t 3 1 )  ( I T M P ( J » I ) »  i  = M lu  f i^Hi i  t j  = i>*L u • <>!ni ) 
uu  -»4- N = l» 6 4

Uu 3c K - 1 , 6 4  
j=u

32 I tW ( J , I ) = TMP( N ,«J 
3 l FuK^IaI  ( 2 b F 3 # 0 )

rtKilLl6»3i) SNAME 
3h i-ukM a I ( l F i l * A 4 )

Mrt A = oh
Nil i = U i

C K cau  T u t  CCNTCURS
RtAj(jfI03J) NCi ♦ ( o Ujm Till ) »l =
»*Ki i l  ( o « 2 0 1 J )  ( CUi>i T1 ( 1 i * 1= 1 ♦ iw  1 J 
KtAU 4 5 » lC d C )  CNAfUUtL 
r tKi  1 1_ ( o t 2 u 60 ) l k A j  UU lu  

C b A L L T H c F LG T f I Mb H 0 u T I M fc
LALL uNiTFLT ( • T r* U E • »A Fi I »tM Ft I » ^ H a h c «uu i . , Uuul  1 ♦ 1 i\i T »P i  U T ) 
w k i  Tl. (12  » 4 0 i  1)
. iKATt ( 12 * 4 J1 2 ) 
uu l u  1 0  

w K tA u  I h c  INTENSITY CATA 
iU u  i F l J i o K )  GO TO 101 

C K t M u i u u  CAkL S
K tA u  I 5 »1C 1 J ) SNAMc iK A f  L)uC » PF Lao »aY i i \ i f  t 3*><uKM»Xri»XLfYH, YL»MLutMr1 i  » 

i i ^Lu  y 11 1 * ri^  ̂X » X CH I » aUL L f Y u n l  yYLLo 
1 0 1 J Fuk^ jaT ( A d » K i 2 » i » S i t . «  i»  i X * L i f  i j A i r u . i j O A f t ;  i ^ » 4 »  /  »

+ ‘♦ F / « l » 4 l 3 » t l 2 « <t t  / » h F / • 1 i



Z KcAJ The CATA P O /  n
TMAa=0.  '  U 1
KtAu4  5 y l 0 2 0 )  { ( TMK 4 J y I ) y i = MLUy rtHi ) y J=  4LUy NHl ) 

u u iwJ N = N L C y N H
I =w
UU HUJ K ^ L C y M H I  
J = N

4Uu l*f 4 J t I ) = T MP( N ,K )
1J 2 J hb«<iviAT(2cF3«0) 

ou lu 102 
C KcAu QISK

101 uuNT a NUE
KcAl>(i»tL03J) SNAMEyKAyUECyPFL Av* y a Y I ml y u h u k  M y TMAXyMLU y Mri 1yi\LU y Wrt I

♦ • oi4a u  *3NI ̂ f P A y M T t  PtKG * PUN * 1 be Art > m m P t u u Ji: AMt NUMa P 
WKi Tc(6,432)

<t FbKMA T ( 1H 1)
WKl lt(6«103J) SNAMt yKA»Ui:CyPFLAu»A) l^Ty OUU KM y T MAX ytfLUy MHl y NLU y NH i  

+ y dMAi. y 3MI'N|yPAyNIT y P t KL y PUN y i dc Ai4y MA P fi'tOOC. AM y HUMAP
1 j3u hUKl^A J ( L X »AdfR12«2f~>i^l« ly 1 A y L 1 y A A y F / • 1 y i» A y / y

+ H ( 1A t I 2 ) t 20X fj( lXt^ / / y *f it» y / )
MLU= 1 
NLU=1 
MHl = 0**
Nhl— u*
A H = ^ + x n M
A L = - A H
Y 11= Ah 
y L= AL
AtMi = ( MHI-33) *XY I;Mr 
ALLlF 4 MLC- 33) *XY I N r 
YLHi= 4 NHI-33) *XY INT 
YLLu— 4NLC-33)*XfINT 
idAp=,4UMAF+ i 
K t A u 4 10 • IM A F ) ARRAY 
Uu a.u~> N=i*o4 
Ju iu J t* — 1 * 64

1 J j i i« I 4 i¥i y N ) = i 3 (M + 3 2 * N+ ̂ 2 )
1 Jz Cun 1 i,*UE 

C KcUUKMAlIZt DATA TC iuj 
I*j.= i MAX/3N0RM 
Ju i->0 J-NLCyNhl 
uu i I O  l =VLGy | VHl  

11U ih ( 1 tfAX. L T *Ad S ( INT ( J » I ) ) i Ti*Ua= in J 4 J y A J 
1J J 1 1 NUt

TiIAa ^T MAX / IOC .
DU 1*0 J=NLC,NHl 
Ju inO I = LG » VH I

14 J 1.4 I 4 J y I ) = I M  ( J y D / T H A A  
TwA- I N 1* TiM AX 

UVv,cLl. = 0«C 
TAPtK=0.0 

wKi.lt ThE INPUT CATA
wKl it (6,2300) S N Aiv1 C y K A , L) fcL y ANu KU i y A A NT y ] NlyXHyXLyYHyYL 

4lUUU l"CKMAT(//y20Xy'TuTAL AH 1 EiMo A I V UAl A i~UK 1 »A6 » / / y 2 A y
+ * KA • yKiS.ZySXy’UL U 1 y^>i.2*lylJAy4 ilAP KuI AI cO * yF/*ly//y 
•*" iuA| 1 INCKcMciNT 1 »h / • iy ' NUK<'lAt_ A *-M I AUiM* |ii»*‘ty
♦ • dCL.MCK I t s  * • ‘♦ F / . 1  ) 

a F ( A J Y PE • E £ • •* ) GO Tu
C Kcau IhL. ClNTGU*<S

KcAu45ylG3i) lNCly4LUNTl( L i y i =1 y Wuli



i J j i  fbr tM AT I I 2 * IX » l OF 3*  0 ) p  P y  ^
* k I  I t  < 6 * 2 0 1 0 )  I C C . m  ( i i v i s l « N i » i i  LS .± ± L J ----------

c O iu  FuKMmT ( l h -  1 10X * 'CuN FOUR L t V t L o  • » / x i A  »*. *U i  
K t A u I  5 * l o d C ) CHAtuOcC 

i u u u  i-ukMAT ( F 3 . 0 *  IX * F 3 * u )
n M  T t  ( 6  * 2 G £0 ) CRA»UUfcC 

2.U&J r u K i * iA T ( lH  t • GR I D iu C K c r t th T  1 t i~ j  *u » l A i  F j «  J ) 
u oaLL  I m l  PLCTTING RQuTIiME

CALL CNTPLTi • TRUt* *i4 Hi »<>JHI l ^ n t : »i w  1 t GuUT x * l N r t P l f t T )
Win, A 4 c ( 12 ? 4 0 1 1 J 
w K l f t  ( 1 2 , 4 0 1 2 )

40 i i .  r-uKrtMT ( *  cJk CR * )
4oiZ Fu k w a T ( 1 Ei>J0 ')

I f - 4 i  J YPfc.EC. 1) GO f u  10 
IF 4 1 F Y P E .E C .3 )  GO Tu 2 0 u 

C niUw rtOKK CN THE F C L A R I^ tU  OATA 
Zuu  i P 4u i S K )  GC TC 2 0 i  

CCo K lA D  CAROS
KcA U A 5 * 1 C 1 J)  SNAMt, k A ♦UfcC * PFLA^ #aY A u l t  ol'iUKM» AH»AL» YH» f L » M4.U»rti i  1 » 

x. i^LUti ' tr t l  *THAX* X CH 1 » aCL U » YC H1 t Y Lo u
I A P t k = 0 . C  
UVCtLL =0*  G 

TjM^-=T MAX/iNORN 
L  K l a u  H»c CATA

Kt Au ( 5 1 1040)  (4 T P C U  J t  I )  » A = rtLu ,*4Ha A » J = u L u » i \H i  A 
l u 4 0  rOKriAT ( 26FJ* 0 ) 

uu j \ j o  N-NLC» NHI 
A*N
uO K = NLC* NFlI
0-l\

liOU HbLi J i I ) = TPCL(N»K) 
bu l u  2 0 S 

201 ou<>iT iNUE 
CLC rstAu DISK

i \ t « J ( D » j G . 2 J )  SN AM t»KA»utC fPFL au * a I A uF » unu i \  M * I  MAX».MLU » Htt 1 » JMLU»iMrl A
♦ t Dt'iAu » BM I 'M * P A t i \ I  T* He Kb ♦ Puu » 1 be Art «hAP » nuDLAh * d A P 

w K l l L { 6 * 3 0 3 J )  SNAMLtKM»Ut:C»PFLA»jfAl4 i ^ I f  Lmu t \H» T MAA »toLu »r tn l  • OjLU »i\i h i  
*■ (Oi iAL t B M I N t P A t N I T f  P l  r\o » PON ♦ A be » i-iaP h-iuuc: aM * ^OrtAP

30 huKi' lA 1 ( l X t A d t K  i i  i A t L l i  iA»t*  /  « i i  i a j  /  »
+ <t ( a » I 2 ) * cGA » 2 ( IX* r / • x) » / i. * / »Hio» / )

frLU- 1 
ULU5 i

nn a-o^t
CCt k tA U  AML STflFE kEAL MAP 

AHaP=NUMAP+1 
t \cAu 4 10 1 I ^ AP ) ARRa*
Uu £.<j 2 J -  l  »64 
uu <.o2 1 = 1 »o4

2 0 Z PuL 4 1 t J ) = C N P L X ( 0 . , u *  i 
Uu <_u 3 J = l» d H  
uU <_u3 I = 1 »6 4 
K t = l b (  1 + 3 2 , J + J 2 )

ZU3 PuL 4 l * J )  = PLL ( I , J ) + u i vtP L A (K c *O .J  
CCb K tA u  IMAGINARY MAP 

A ^ A P - IM A P +J2 
KLAu 4 10* I M P  ) ARRaY 
Ub < . j4  J = l * 6 4  
uu 4t_u4 l = l » o 4  
A i M = A B ( I + i 2 t J + 2 2 )



204  P U L I i . J ) = ? C L ( I , J ) + C M P L X ( 0 . , AirtJ 
20V CunT a NUE 

THAa=G.
CCC KtftuKMALIZE FCLN GATA TO iuO 

UU c->0 J=NLGyNHl 
uu 2 i . 0 I=MLG , NH I 
PlNTiJ,I)=CABS(PCL(J,l)}

2 lo iP4ItfAX.LT.PlNTU,Iji TrtAX=P InT io , i )
ZJU LunT lNUE

THAa=TMAX/100. 
uG 2*0 J=NLCyNHI 
UU C h O I = MLG * MH I 
Pul 4 J ,I )=PCL C J, n / T M A X  

2hu PInT4J ,1) = PINT(J,A J/TMAX 
TN2* f MAX 

C wKlTt ThE CATA
KKl T t  (6  y 2 C 15 ) S NArt tyRAyUECy ANoKu I y X j' A nT #TM2*Art fAL»YH» t  L 

2u l :>  PuKMaT ( / / / / / / *20X» * P uL • i  nT tnoA  1 > um Ia  MJK • , A d , / / , 5 X ,
♦ • kA 1 y R12 • 2 t 5Xy 1 L)tG • f 5 i 3 • 1 y loA » • I'lAp t\Ul A f  cU * » P / • 1 y / / y 

iUAy ' INCH EMENF 1 yP / • iy 1 hGtSMAL A *.A i  A OU ' y P 6 • <* ,
+ • BCGMGR JES' ,<th/.l)

AF4iTYPt.EC.4) GO TO 3U0 
C RtAu Tht. CCNTCURS

h t  au 4 5 , 1 0 3 1 )  N C l , 4 C u n T i (  1 ) y i —Aynu i. )  
wK A 1 1_ (6 y 20 20 ) ( CLf* I l ( A i , i — 1»I'Ju i J 

2 o 2 u  PuKM AT( iP  y20pD«0)
k l a G 4 5 y 1C 3C ) CRA,GUtG 
WKI i C (6 y 2 J c J ) CRAyGUtG 

u H l u T l>»t PuLAKIZEC INTtnSATY
LALL CNT PL I ( • TKUE. y <-ihA y IN HI y Sl^AMt , N u i  y UUNl 1 y PiHTy I n T  ) 
wKl i t_ ( 12 y401 1 )
*Kirt<12,4dl2)

C
i P l l I YPE• EG• 2 )  GO TO l o  

C Pl u T I h u  LINE PCLAF UAT lU h  PLOT
3UU KtAu 4 5 y 1C 3 1 ) NC 1 y I GuN I" i 4 i i y 1 = 1 y no 1 )

WK 11 L (6,20 10 ) ( CGi\ ri.4i)yl = iy No i )
KtAu45ylOdC) CRA,uucG 
wK i  I c ( 6 y 2 C cO ) LRAyUutV,

C 00  Tnt: TOTAL INTENSITY ^LuT
CALL CNTPLTI .TRUE. yi'lHA y Util y SlVkttC i H w i i U U l J  i y I N T  y P in T )  
wK 1T t: ( o y 3 JGO )

3u00  Pui<»*1aT ( IP 1 y /  /  )
T HA a — TIJ2/ T N1 

C T OP ARRAYS PGR THt L INE PLOT
uu 3^>0 J = NLLyNHl 
00 I= iv LGyiv HI
IP (L a B S (  PCL( J y I ) ) . N c . u .  ) INI 4J , A j = A f A i ^ ( A  I MAo 4 PUL 4 J y I ) i

♦ k c A l ( P I L ( J , 1 ) ) ) « u o
3 i  J Cui\T I NOE

CALL CN7PL T( .FALSt*,MHlyi\Hi, Snartc , * * cun I i y P I NT y INT) 
rtRIIc ( 1^,4011)
*Kl 11: ( i2 14Ul 2 ) 
uu Tu 10

*  0 u rtKi!t:(12y5000) 
b U u u PUK^^AT(, STQP, )

S I UP 
tNU

C j Ud k u GIINE CNTPLT
c



-iUdKUb l i r s t  Ll\ I H L I lFLAb*AA,AY, .>U i jKL t : ,W U,Uuf '4T ,bATbKL*PANb)  
L u o i u A L  FLAG
uAMcimSICN 0 ITG R L(o4»  oh- ^ P A N u I i * *  , u 4  ) » LuN I 1 Z(J )
KfcAL^B SCUKCE.
uuttMuN FA,OEC»XF,AL ,  V h ,Y L ,X Y I i \ iT  • UHA« uu tv .  * ANurtOT 
K c « L * 8 RA, CE C 

C i f t iTAA<_ IZE
A H . u U r . F L A G )  GO TO <:00
* K i r c ( i 2 , i o o o )  s c u k u e

l J u u  Fuk ivIa T ( 9 JOB * , 2 X , m o A 
C Ru Ta T c MAP

w K A T t ( 1 2 , 1 0 0 5 )  
l u 0 3  F u k h a T  ( •  A^GL 1 8 0 .  i o Q . M  

AM l»*-= 0 « 
aM Aa= IX - 1 
A i N L - 1 •
* rt Ai4-=0 •
*HAa - I Y - 1
Y 1 t>iL - 1 •

Aob ALC.—4# C 
YibA l c  = 4 • C

Xu U=a ^AX/XSCALE - 5 . 0
Y b o= 1 •
mKI  i t :  (12  » 101 0 ) XSL.AcE*Y iCALt»Au< j ,YJu»A ivUi '<*Al  NU »XMAX »

+ Y M l*  , Y1NC ,YPAX 
l O l u  r o K h k l  ( * S L ZX ' , 4F > . 0 , 2 4b l u .  u »f 3 • U • u ) J 

wKA i c ( 12,  102 0 )
U Z U  rut\»4AT ( * AK AY C.C5 u .C 7  1 i * J

w K A l t l 1 2 , / 0  7 >
7 0 /  fbrsrtA T ( 9 AR A Y ' # *  i  64 1 ©*♦• 1 

C r t r t l l t  J  ATA
0b xo J = 1 ,  £ 4 

10 nK l  I t  ( 12* 10^0 ) (  (BA T b h L 4 J , 1) , I = x , o < * H  
l o 3 J  j-uKHaT ( ( 9 AKA Y 9 , St. 1<+ • j * ->XJ ) 

ftKA r b ( 1 2 , 1C40 ) 
it>4U tukiMaT ( ' d END ' )

C. cJmTUu<\ LEVELS
Uu u O  I = 1,MC 

iO u  «K i  1 1  ( 12 , Lub0 ) CCi4 T ( I i 
l o 3 u  FuKmaT ( * LE V ' t F5* 1 ,  J*JX , • 1 * J 

w K l T t (  1 2 , 4 2 1 7 )
LALi_ GRIC ( KA, DEC,a n ,AL  , Y H ,Y l , a I' A j*T , Ui\A , u j EC,XHAX,Y M a A ) 
Kc TUk N

C U t T t * N A i \ E  TFEPOLAKZlATiUN L IN E  P lu T  
*:0u rtK A T t  ( 1*. , 4 31 1 )

4 j 1 /  Fu RMa T ( * FLCT* )
1 Y Y = lY - 2  

A Aa=a a - 2  
uu 2 7 5  J = 3 , 1 Y

Y = J - i
bb Z i u 1 = 3 ,  IX 
A— A - x

51Z l  = B ITGRL( J , 1 ) / i U J .
PAwol.E = PANu ( J , I )-“ A H U K U l^ 0 .2 c i3 A > /3 0 U .
OX=^A ZE*CQS(PANGLE i 

0X=-UA 
uY = ̂ >AZE*SIM  P ANGLt)

VuT = m BSI  CX*UX-»CY*uY)
T ( V L T )

CUT uFF A P O L A R I Z E D  L IN c  PLUT

P P ^ o T  <r



11-( Vt. • LT .C . 12 5 ) GO Tu 2/o 
AI— a +DX .
a 2 = a - D X
Yl=Y+OY
lTZ=lr-DY
* k i T e ( 1 2 t 4 3 1 8 )  X 1 , Y i , a ^ . Y 2  

4J13  fUKf tAT ( • L I NE 1 1 t 4 f i> *  2 * 19 A* * i *  j
2 7J I l u I  iNUE 

bbniTANUfc
CALL G R lD (K A tG E C * A H » X L # Y H » Y L fA Y iu I»UKA > u J fcC tAHAA t Y MAX )
KtTUKN 

t i \U
^OtiKuUT I NE GR IC (RA»Jt:C»Ahf  XL * Yr i» I f t i  X i  i i t i i  f UK A tUUtL tXMAX»Y MAX ) 
K t A L * 8  KA * DEC »RAMAA» KAMiN »U tbM A A yucbH i  im* w 1 y GNfc*FK 
UATa C N fc / l . J D O /
K t A L * 8  ZERC/ O. GDO/  
if ( u k A * C C E C . E C . O . J kETUKN 
C i - J «  lA 1 5 9 2 6 5 / ld O « / -> o U O *  
ucbMAX = C EC+Y F *C 1 
UtCM i  N = uEC-»YL *C 1 
Pi>Fi-=bCOS ( J • 5 * ( u ECMAA *UtCr l  IN i ) 
kAMaa  = RA + XH:̂ C 1 / F S H 
k a M N - R A + X L *  C l / F S r t  
UK=L»KA*15.*C1 
ou= l >uEC*C 1 
K u w i  r = xY i >u*c i / f s n  
u u i ^ i  r  = XY I NT* C 1 

Lb  T h t  kA b R l C  M4RKS 
1 1 t i1H=RAMAX/L)R 

FK=aTEMP*DR 
10 b U ^ T l n U E

A X = tK AM AX-FR ) /R U N IT  
a 2 = a  i
V i  =b •
Y 2 = u . 5
*K i I L  ( 12♦h 3 1 d ) Y 1» A i  t Y2 » X2 

431o  FUK<*iA T { • L I NE i. 1» 4F 2 »19X» 1 i. • )
f i  = Y A X 
Y 2 = Y 1 - 0 * 5
r t K l I t (  I 2 t 4 3 1 t i )  Y1 *X 1 ,Y < : ,X 2  

F i\ = F k —DR
AI” ( f K  «LT* RAMIN) bu TO 20 

bU r b 10 
2o buuT iNUE 

Ob T r i t  bECLlMATICN GkI l )
if(UtCtf IN.LT.ZERO) iTtMP = i T tMP-i 
ATE.-iF = CEC^iN/lC 
F K = i  TEMP*CC

3o rK=hK+CC
AF(FK.GT.L)ECMAX) bO TO 40 
X i - U  .  
a ^ - u • 5
Y l = lF R - O E C M I N ) /D U N iT  
YZ = Y i
w K l I c ( 12 » 4 3 1 8)  Y i , X i , Y c , X 2  
A l = a M A X  
a Z = a 1-G* b
« k i  1 1  ( 12 * 4 -i 1 8 ) Y1* X j. f Y c. t Ac. 
bu  l u  30 

40  K t lU t \ N



/ / F T b o F b u l  DD SYSOLT = A, DC 6= I KfcCFM=*-DA * 6 L * ;> i  = 133 , 6 o F N J = i )
4 / b U . F  T i u F u b  1 CD DSNAMt^rtUJKE .bHC2* u l  = VUL=PRI VATfc 
/ / b O . F T  i Z f b o l  CD D SNAME= Wk Ib h F  . PuL Aft A »bix 1 T=b A oi\ »
/  /  D IS P = ( N EW, PA ^ o j t D P A C E ^ t c Y L v l ^ y i . J i  ?
/ /  CCB= ( y RE CrM= F6 * LkbCL=ou » u L r \ i i i c = o b )
/ / b b . i > Y S I i *  UD *
1 T

3C27 0 0  52 ♦66 bo  b2 • J F J t j b b 3 * 0  3 ^ 4 .  OObOE+Oi 1S*3.
20 3 / 3 1 3 * *  i  • 0 / . b  0 .  7
13 0 u • b i 0 F
l*»b32 i 4 b b b  14532 14500

l b  AuJ+50 + y 0 + 7 C + 6 0 + 5 0+4C +3b+20+ iO 
1b • 3 0 •

3 c 2 i  b b  52 4 4 . 8G +6o 00  0 2 . 0  T b b 0 b 3 . b  3V4 .U 0G 0E+01  ^ 3 7
<.0 3 /  -*1 3 4  y«b 7 . b  0 . /
15o b . b l b  F
1403*:  i 4 b o ** 14532 14564 

1 u 1 Uu + *b+ob+7C +6C+5C +40 + 30+ 2 0+ 10
10 « 3b  • 
i> *ab+/b+ 3 b + 3 C+10 

l b .  3 b *
2 T

JC 27 b b  52 4 4 .  tiC +6o bo  0 2 . 0  F wbbu«*.b *. **4. bbbOfc + 0 1 261
26 3 7  31 3 4  / . b  7 .b  0 * 7
l 3 b  J . b i u  F
l 4 l o b  i ^ l ^ u  1466J 14626 

10 lCb+'?b + ob + 7C + oG+ 5 G+ 4 0 + 3 0 + 2 b + l b
10 • 3b »

3C27 Ob 52 44 -  8C +oc* b 6  b 2 . 0  T b u b b 3 * J  ^ y 4 . 0 0 0 0 b + b i  2b3
2o 37 ->i 3 *  7 . b  7*u 0 . 7
li>C 0• 01b r
14 l o o  W l * * :  14660 14oS2

10 lb b + V 0 + o 0 + 7 C *6 G + 5 G + 4 C + 3 u + 2 0+10
l b .  3 b .

b * 0 + 7 b + 3b + 3C + 1 Q 
10• 3 j .
/ / K u iJ U U n tXEC PG^KCNTUUR
/ / F r b * t F b J l  DD UNI T = C I SK * o P ACt;= ( C V L , i i b ,  i b ) i
/ / F T  o o t - o j  1 DO SYSClT=A,UCb= IR tCFM=FoA , bLisb iz.c= » bUFNU= 1)
/ / F T  b / F o b l  DD SYSLIT = B
/ / P L u l l A P b  uD SYSCUT = C,SPACc=(CYL , ( 3 , 3 J , K L o t J
✓ / F T c 3 F b u i  DD D S N = ^ R I G l i I .P J L A K A , O N iT = b A jN ,U i6 P = ( U L J fD fc c E T t )

P P - c o T

D b b b t +02

OObbfc + 0 1

Uu bb t +0 1

ObuO E + 01



/ / C A j A  j o b  ( 2 3 4 , P ,6 * 13 , 4 j  #• Ntto TAU1 »H^>uLcVi:t= i f u L A S S * C  r  H
/ /  t  a  tC l-ORTCLG T
/ / F U * T . S Y S I t t  CC *  ------------------
C PRCGKAM TU FIND u P H l Al  u t P I H S
C IN HYuRuGtN L l h t  Ad<jOriPTion

KcAl  TNGFM(2 )
IwTfcUtR*2  I M ( 2 , 6 4 f o 4 )  , ARRAY( 5 U , , Aol  ACo, 12d)  
twOA V AL ENCE ( ARRAY ( i , 1 ) * I d ( l « l i )
ANT t o t  R*2 I MAP ( 2 ) ,u  t o K  

l N f t o E R * 2  HAP ( 2 ) , NOM AP (2  J 
CUMrtui \ /FFLAG/D IS K ,u A k  I Y ,LMAP 
L U o lL A  L F F L AG ,P U N ,u A S K ,L M A P , r tK i f  c 9 PLuT t  o 
LooAoAL C IR IY

CUHIftuN/F EAJER/SNAMc,KA»OECtXYAi\ i f#btAM, Hl J  , MHA fN L O ,N H i  
K t A L *  8 SNAME,RA,DtC
UUMMUN/ INFC /  11Y P, i  Ch Ain**NCHANS, o m • V t o

u
iUUo FuRMAT(1 X , 11 , 5 ( I X , L 1 ) )
l U O l  h u k ^ A T  ( / / ,  • I l Y P , J l S K , D i R T Y , W i \ i f c  , PcoT • , /  /  )
l u l u  FU RMA T ( A 3 » R i 2 * 2 , S i 2 * A » l A » L i ,  u a  , F o« i , u A , E 1 2 * 4 , / ,

♦ 4 l - / . l , 4 I 5 , E 1 2 . W , 4 F 7 . i )
1 0 1 1  F u K M A T ( / / , i X , 4 c 3 , K l c « c , i A ^ * i f i A , L i . , x ^ A f F « « i . , 6 X , E i 2 « 4 f / , A A ,

♦ 4F 7.  1 , 4 1 s  , t l 2  . 4  , / ,  IX  , < t F 7 . 1 ) 
l u 2 u  FuRMAT ( 2 6 1 3 )

C
A KbAUi i>, LOCO ,ENC = SQO ) I I YP *DI Sk, o a i \ I  1 , wk !  T t , PLuTFU 

PkANT LOCI
PftliNjT 1C0C , I TYP,DASK,l>Ik T Y , wKA l e i  FLu TF o

C
UfcFANfc F ILE  10 ( 233oU ,2 i>o«U,  IU i

C
L= 1

2 Pk INT 1002 
U u c  FbRMAI ( 1HI )

1F I . N ‘J T • 3 IS K )  Gu TU 10 
LMAP-*TRUE.
Kt  Ao (:>,  lG30 ,ENU=9Qu)  SNAM t , RA ,J  t o  ,FF«_ao , aY i  NT , d.^iJRM t TH A A ,

+HL , i'iH , NL , NH
+ , oL A ^  ,d.M IN f PA , M  T , Pt  KC ,PUN, I d t  At1, AfiAP ( L ) ,  .^Udt AMf ^UMAP I l  i 

w K A T t ( 6 , 1 0 3  0) SNAME,RA,DEC,PFLao,a Y A nT , o»*j R M , T HAA , ML , M n , NL #i\H 
+ , d E a H ,3 M I N , P A  , i \ I IT ,  P t K L , P t i \ ,  1 b tMi ' i, A rlAp 4 l t , i^UdEA<W1, NUftAP (L )

i 0  3u F uk t f a i  ( l X , A d , R i 2 . ^ » i u . i i i A , L A » u » r / . i » i A U f c i 3 , 4 , / ,
*♦( AA, 12) , 2 OX , 3 ( I X ,  F 7 • 1 ) , /  , l 4 , i A » r ^ . j f i A » L l i /  , 4 A o )

MAPAl )=NUMAP(L )
A F (J A k TY) MAP ( L ) = I h A P ( L )
IiMUkMI L) = T MAX 

kE Al) 4 10 ' M 4P ( L ) ♦ 1) akkAY 
OU 2 J = 3 3 , S 6  
uu o A =33 * S6 

i> i H ( L , A - 3 2 * J - 3 2 ) = I B ( I , J )
AF(UAhTY) P-^INT I 0 u 9  

IF  I .IMCT.C I hiT Y ) PR IN I 1019
10 0 9 FUKrtAl ( I X , *  CCMPARiSUi* uF OAk TY hAPS ' )
AuA9 F U k m a I ( I X , 1CCMPARISoN uF CLEAN MaFo *> 

oU 1 o 21 
A0 HaP( L ) =L

l U J  K l A l > ( 5 , 1 C 1 0 )  SNAME,R a ,oEC,PF Lau,a 1 A u T , owu KM, a h ,  AL , YH, Y L » HLU, .*lhl , 
A NL o , i\t H A , T M A X, X CHI ,AOLU,YCHi »Y CL u 

Pka^T 1 0 1 1 ,  S N A N E , i \A ,u L C ,P F L A G ,A i r x u f ,  d h u M  , XH, A L , YH , YL , i^LU ,rlH A , 
AiMLU , NH I , TN AX , XCF: I , a C L u , YCHI ,YCLu



TNCjkM< L)=TNAX 
R t A U l 5 » 1 0 2 C t E R R = 2 i ) 
MH=j>3 ♦XCF I /  X Y I  NT 
M L=33+XC L0/XY IN T  
N H = ^ 3 * Y C F l / X Y I N  T

- r f i w z

2i
fa L= J3+YCLC/XYINT

IF (PLO TFG)  L a L L  PLGT (0  f l  ,  Ma *> t  Art t  A , o 4 , 1 , o 4 f TfaGRM (L ) )

CALCuLATt CtNTRES OF CHANNELS
K f c A U  I 5 «104 G y  E N  0=90 0 I I C H A N  « N C t t A i M i  t o u t  V c l  

0N u u V = “14 . 20 405152/2  * 99/930 
C t f a I K E = ( 2* I C H A N + N C H A f a b - i ) / 2 .

D N J = - B i * / 9 6 . 
uV=uM/DNUOV
VtLunN=<CENTR E-49 .  ) *D V+VcL  
n I  J l  F.=NCF ANS * CV
FKtw=VEL*DNUOV-{CbNTk c - 4 9 .  ) *1>mu 
F*  i u l  H=-NCHANS*CNU 
Pk INT 1C50

1040 y ICH Ah ♦ NCrinu j  , d »h , V cl

104u
li>Pu
ioou
iu/O

Pa I^T
PRINT i u c j  
P K lnI 1C70,VELCFN, AlurHyFREwPrtluTH 
F u R M A T (IX ,216 »2X»zPlu.^)
huKrtrtT (/ / » 1 IChANi uC Fi ANS idw (Ki1*_) * VcLuCATY (KMS) * y / ) 
FukMaT(/»' MAP VElUC IT Y * \n I 0 T Hi Nrto J » hKc wJcixC Y y w 10 f N ( NhZ. i * » / j 
h u A T  (IX* 10F10.3)

L J 1 r  i L «E^« 2 )
CCC ALL

GC TO 
MAPS

CO
u v t k RfcF t  Rcimuc AkfcA

2u

1234

Ol SPLAY 
MLU=ML 
Mhl=MH 
NLu=faL 
iMh I =fth 
L=2
GU TU 2 
CUNTINUE

T *»u= 1 NCRM 2 ) /  TNJRM (1 )
T H k t t =  ALOG( TNUKrt ( 2 ) / TixuftMi  i ) i 

I F ( J I a TY)  T f c G = l .
IF ( l) A k 7 Y ) TFR F E = 0 .
PKI NT  1 2 3 4 ,  T WC , T H R t t
P U K r t A l ( / / y *  SCALINo FACTuR FUR HAP w JUl  i  tiM T * t F 1 0 .  4  » / / »  ' SbAL i i^o  FA 

+u T u K FOR LOG CUGTIcNT*y F 1 0 • 4 )

JU
ou

H Y P
7 j.

^Ou N=NLCi l \HI  
^UU M=NLC,MFl 

bU r u  ( 71 , / 2 t 7 3 ) , * . . r 
i m z . i ' i , N )  = I M ( 2 , N f N ) - i M i t M f N )
Ou Tu 500

= (C .  + I M ( 2 » r t f i \ )  ) * T  wu /  ( i rti 1 » i*i, J +W#. J  1 ) *  l O u72 iMi^yrtyNi
bu TU 500

73

X /-> 

2-*

IF  C i M l y M y N )  - I t .  0 .UR. IMUyrtyl*) . L t .  0 )  bu Tu 1 7 j
M( 2 , h i  N) = ( ALGG { IM( 2 y My N j + J . ) - a lU v > 1  I Ml 1 y rt# N J +0 .  )+ TtiR t  E ) *  ( -  i u  J . )
ou Tu 500
I Ml 2

ou Tu 500 
i I'l i *. * IY» , i'J ) = 9 59 
Cuw( INUE 
LMmP—. F A L S E •LrlM r — • r AL j l t
CALL P LGT ( I TY P f L y MA P y i  M y rt LG f MHi y i*L U y i>l h A y 1*



I F ( w* I T E ) CALL CARDS(IM) - —
ou ru 2 T H H 3

9CO STUP ---------------------
tNO
SObRuOTINE PLOT (K,MAPt>lC,MAP, IM, Ma_u , MH I  * nLu fN H l  , TNuRN)
LU o lC A L  C ISK f  CIR TY, w k IT  E, PFLAG
I N I E u t R * 2  I C 0 M P ( 8 0 ) , ! M ( 2 , 6 4 , o 4 )  .H r tP i ^ J
LuU aGa L LNAP
UuMMUN/PFLAG/CISK,u IRTY,LMAP 
K1=N+1
oU TU ( 2 1 * 2 2 , 2 3 , 2 4 ) •  K i

21  P k IN T  2 3 1 ,  NAP(L)  
bu Tu 15 

Zz  PK1M1 2 0 2 ,  MAP( 2 ) ,MAP{ 1 )  
ou TU 15 

2^» PRINT 2 0 3 ,  N A P ( 2 ) ,M A P ( 1 )  
uu T U 15 

24  Pk1»mT 2 0 4 ,  NAP ( 2 ) »MAP ( i  ) 
t u i  Fuki ' lA I  ( /  /  /  , * THE M A ^ j I b , *  Kc.^ui\Hml i  Z t  u TU MAX = 1 0 0 * , / / )
2 02 Fu k MA T ( /  /  /  , • TFE D IFFEK imCc UF MAP• , i o , 1 a , • ANO M A P * , 1 6 , / / )
2 03 Fu k Ma T ( / / / , *  TFE Qu L U l IU  UF Ma P i u 1 , I o , I X ,  • a NO MAP*, 16 , / / )
^.04 FUK.iAT ( / / / ,  1 TFE Luu  GF wuUT ld^T  u t  MAP * , A o , 1 a , *  Amu M A P * , l 6 , # ,

■+ u TIMES CPTICAL Dc. PTH , T AU • , / / i  
2u 60  FuKMa f ( 1H )
2 0 6 0  F u K r i A l t l h  , 1 2 ,  I X , 6 4 1 2 )

I d P k I N I  2C8C
P K I imT 2060 , 1, ( I * I = i , o4  )
P K i^ T  2 CSC

LSGALt=10
I r i u i ^ K  .AND. LNAP) l SCALE=1JJ
I F t u i o K  .AND. LVAP . A t W .  GIRTY) l ^ U l c = I u u K ^ /  100

Uu o 1 N-1 *64
61 iUuMP(N)=G 

L)u o*_ N = l * 6 4  
J= o j —N
1F4J .G T .  NFI .GR.  J * L T .  NLG) uu TU 0 2  
UU o3 I=NLG,MHl  
IUUMPI I )  = I M N A f N C , I , j ) / L S C A L f c  
i F (  l u C M P ( I )  . L T .  iGUMP( I ) -  - a u u m P ( 1 J

t u  Cui\T INUE
Pk I jmT 2C60,  J ,  ( ICCMP( I ) , I  = l , o 4 )

62 Cui^Ti^UE 
P k In T  2 0 6 C , I , (  1 ,1  = 1 , o 4 ) 
t\E T Uki^ 
fciW

^ u d Ru GTIKE CAROS( 1M)
I i \»TtuER*2 IM ( 2 * 6 4 , t>4)
UuMMuN/FEA DER/SNAMfc, k A , u EG » A Y i  u T , btMM,Mi_u , MHI , i>JL<J» NHI 
* E A u * a  SNAyE, R A » Dt G
UU KhuN /  I N F C / I T V P ,  ICr iAN, i \ lGr lANSfOw,VcL 

Uu M i ' iu i^ /P FLA G /C IS K ,J l ! \T  / »L M A P 
L u u lU A L  C I SK, C I k T/ , LMa P 
T N U k M= IOC .
P Uuu rt 4GG0 ,SNANE,k A, J cG, I T Y P , u I t \ I Y  , A Y I imI  , bEAM, TNo k M,MLG,MHA ,

+ hi_U I » ICHAN » NCHA^b, b« * V EL 
Pk i  n I 2 J 00
P R I h 1 4 0 0 0 ,SNANE,k A , u c C, 1TY P,u a K) Y , a Y I m T , 3fcAM,TNGRM , MLu, Mri 1,

+ i^Lu t n h  I ,1 CHAN , NCHANS, * V EL



' T f t U  4 -
uu 10 N=M.C tNHI  
Uu 10 N=NLC,MHI 
I F  4 l t t (2«P« iN)  .G E . lo O O  
i F l l M ( 2 * l * . N ) . L T . i  J

10 CONTINUE
P UtML rt 1000 « ( ( I M  2» M * N) *M= MLG»!'1hiJt n—imL U $ iM H i  I 

lO o o  PGkHAT( 2 6 1 2 )
2 u 0 o  F u K M a T ( / / » *  PUNCntU s -  • » / )
4 u u u PUrtdA l ( l X » A 8 t R 1 2 . 2 f !> 1 2 .1 t  I <t i l A | L i f i A i ^ l * <t » l i F o « J t 2 X f 4 i b f  /  » 

♦ 1 a , z 1 o , 2 X , 2 F 1 0 . 3 )  
t i t  TUkN

end
/ / b O . F T o ^ F o o l  CD *

3 I t  i F
CASAoKtF Z3 21 0 6 . 8 0  + 5d 32 4 o . 9  
24 4o <:.> 4Z 
100 o.oxo f 

3 2 a 4  3 * i o  3576 36C8
/ 12 78.125 -4o.8 

CASAUjj 21 06.80 ♦5o 32 4o.9
24 40 4Z
10 J UtOlU f 
3 3 o 4 j4^t 3 3576 3640

3j> 1 78.125 - 4 o .cj
CA5AU^4 21 06. 80 + 5o 4u«^
24 40 Z3 42 
1 0 0  l i * O i  j  F 

j 3 t ) 4  j i o o  
^4 1

/ / b U . f i  i u f u u  1

F oooxj?. 0 j 72*000ut + 01 
0*;>*o oou4j 0*0

F O o o x ^ . o  3 7 2 . 0 o U 0 c + J 1 
U*-»*u OO042.J  0 * 0

F j u j x j *  v> j  1Z» JOCoii + O i  
o o u 4 ^ . o  0 . 0

3576 3672 
7 8 . 1 2 5  —4 o . o
CO 0SNAMt = i'1buKt: .oHC4, ui ̂ P-=^HK * V JL^PK I VA T t

1 3O.O£>OOt + 02

i. ld«y*tuut: + C2

X 1 4 * o 4 0 o t  +C2



THE END


