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Foreword

This document describes the continuum mapping system at the 

12-m telescope. It should be used in conjunction with the 

Observers1 Reference Manual (in preparation) for a complete view 

of planning observations, data taking and analysis.

The system described here owes its existence to the 

contributions of many people. Outside N.R.A.O., Darrel Emerson, 

Glyn Haslam and Uli Klein must be particularly thanked. They not 

only devised the dual-beam restoration technique, but most 

generously supplied software, documentation and advice. In 

Tucson, Stuart Shaklan wrote large parts of the software, while 

Betty Stobie gave invaluable assistance with all "aspects 

computorial" (and will, poor soul, inherit this part of the 

system.) John Payne, Paul Rhodes and their merry men leaned over 

backwards (as well as sideways) to provide the best possible 

continuum observing system. Phil Jewell and Mark Gordon were the 

perfect guinea pigs" in testing the complete system and made many 

valuable comments and suggestions. Bob Brown provided continual 

encouragement and made available telescope test time (but why did 

it always rain, Bob?). Jennifer Neighbours is thanked for typing 

this manual.
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1. Continuum Observing at Millimeter Wavelengths

At radio wavelengths, the single-dish observer grapples with 

the problem of detecting and mapping weak signals in the presence 

of both receiver noise and varying receiver drifts. For X > 3 cm, 

the effects of the terrestrial atmosphere is usually only a minor 

irritation. However, at millimeter wavelengths the atmosphere can 

absorb one half, or more, of the power incident from a radio 

source, while radiating a large and variable quantity of power 

itself.

Even in the finest possible observing weather conditions, 

atmospheric emission makes it impossible to use the traditional 

radio techniques of total power, or load-switching, observations 

with the N.R.A.O. 12-m telescope. For some years, observers have 

used a technique of "beam-switching" at these high frequencies. 

The system takes the power difference between two feeds separated 

in the telescope focal plane. One feed can be positioned on the 

radio source of interest, while the other provides a reference 

signal from "blank sky". Apart from giving similar intensities 

for both signal and reference phases, the technique provides a 

high degree of rejection of the atmospheric emission, which is 

similar in the two angularly-nearby beams. Until the late 1970's 

beam-switching of this form was used exclusively to study sources 

whose sizes were less than the angular separation of the two 

beams. For larger sources, emission from different areas of the 

source contribute simultaneously to the power received in each 

beam. This results in a complicated image (see Fig. 2) that 

cannot be interpreted directly.
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However, Emerson, Klein and Haslam (Astron. Astrophys., 1_6̂ , 

92, 1979) demonstrated that a simple algorithm exists for 

reconstructing the brightness distribution of such sources, as if 

they had been observed with a single beam. It is this algorithm 

that is used by the present continuum mapping system in analyzing 

data from the 12-m telescope.

2. The Emerson, Klein and Haslam Algorithm

A detailed description of the algorithm can be found in both 

Emerson et al (see above) and Klein (Diplomarbeit, University of 

Bonn, 1978; in German). Only a brief outline will be included 

here, highlighting points of relevance to the 12-m system.

At wavelengths around A3 cm, the effects of atmospheric 

emission overwhelm the importance of atmospheric absorption. At 

millimeter wavelengths, both must be taken into account if 

accurate intensity calibration is to be achieved. While the beams 

of a dual-beam observation diverge in the far-field of the 

antenna, there is a high degree of overlap in the near-field, and 

hence within the atmosphere. Taking the power difference between 

the two beams largely subtracts the atmospheric emission. Even 

then, it should be noted, only the best possible observing weather 

is suitable for making successful millimeter-wave continuum 

observations. This is especially true at either XI.3 or 0.8 mm. 

The far-field limit of a telescope of diameter D is at D 2/2X. For 

the 12-m telescope this represents a distance of 24 km at X3 mm 

wavelength, while most atmospheric emission originates below 

heights of 2-3 km. At the 12-m telescope the two beam directions
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are obtained by rocking the subreflector (often called "nutating") 

between two fixed positions. The separation of these positions 

can be varied from zero up to about 5 arcmin. Typically, 

recommended beam separations are 4 arcmin at A3 mm and 2 arcmin at 

XI mm.

If the object is smaller than the beam separation, Fig. 1, 

the images from the two beams are distinct and the observer can 

either map just one image, using the other beam as a reference 

signal, or use a "shift and subtract" method to obtain his result.

When the source is more extended that the beam separation, 

Fig. 2, a more sophisticated analysis technique is required. Let 

us suppose that our map has been made from a raster of scans, with 

the telescope scanning along the direction defined by the 

separation of the beams. At the 12-m telescope the beams are 

separated in azimuth to give the best possible "weather 

rejection". The transformation from an az-el frame to an R.A.-dec 

frame is made during the analysis.

Following Emerson et al, we consider what effect the 

dual-beam observing has had on our maps. Suppose that the two 

beams have identical polar diagrams. If, Figs. 3 i) - iii), S is 

the true source intensity distribution, B is the polar diagram of 

a single beam, and D is the "dual-beam function", (consisting of 

two 6-functions spaced by the beam separation), then I, the 

resulting dual-beam response, Fig. 3 iv), is

I = S * B * D 1)

(Where * denotes convolution, and x denotes multiplication)
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However, we wish to obtain the equivalent single-beam response, P, 

given by

P = S * B 2)

Denoting the Fourier transforms of these quantities by lower-case 

letters, Figs. 3 v) - viii), we have

p = s x b 3)

and i = s x b x d = p x d  4)

Thus, p = i x (1/d) 5)

and P = I * G 6)

where G is the Fourier transform of (1/d), see Fig. 4.

We see that convolving the scans of our map with the function 

G of Fig. 4 will restore the equivalent single-beam observation. 

Note that G is made up of 6-functions spaced by the angular 

separation of the two beams. The effects of the convolution with 

G on the signal-to-noise ratio as a function of spatial frequency, 

and details of the handling of finite sampling, are to be found in 

Emerson et al (1979) and Klein (1978).

In practice, a number of factors affect the application of 

the method. Firstly, the cancellation of atmospheric emission is 

always less than 100%, both due to less-than-complete overlap of 

the two beams within the atmosphere and fluctuations in the 

emission more rapid than the frequency of switching between the 

beams. Smaller beam separations cancel the atmospheric emission 

more completely, although as wide a separation as possible is 

desired to maximize the signal-to-noise ratio when mapping a large 

field (see below). If the weather is too choppy, it is probably
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time to consider spectroscopy! Secondly, the polar diagrams of 

the two beams can differ at low levels due to coma lobes or the 

beams may have slightly different gains. These differences, along 

with uncertainties in the separation-geometry of the two beams, 

can be the limiting factors on the dynamic range obtained for 

strong sources. The present implementation of the method permits 

a correction for the effect on the astronomical results of 

differing beam gains. Thirdly, the noise level increases for 

fields whose dimensions are many times the beam separation (see 

below).

The dynamic range of the final map can be improved by making 

several coverages of the source at different sidereal intervals, 

(and hence parallactic angles), and then combining the restored 

images. This will also reduce the variations of signal-to-noise 

ratio as a function of spatial frequency.

The intrinsic noise ripple on a dual-beam map following 

restoration can be approximated (in the case of perfect 

cancellation of atmospheric emission) to

/n T
AT = _____SyS 7)

/$T

where, x is the integration time per point in the final map.

3 is the bandwidth 

and n is the total scan length in units of the beam

separation.

3. Preparing and Making Observations

In planning observations, a number of factors should be borne 

in mind when deciding how to programme your observations. You
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will be making a raster in azimuth and elevation and must allow 

for the necessary extra scan length to accommodate the two beams, 

as well as the region of interest. A simple and safe way when 

choosing the size of region to map is to pick a square field size 

that would cover adequately the largest dimension of the source if 

observing with a single beam. Allow sufficient zerolevel at the 

edges of the field. Add the separation of the two beams to the 

azimuth scan length. Choose a sampling interval (grid size) that 

is no greater than about (H.P.B.W. / 2.5).

When deciding on the total integration time needed to achieve 

your mapping objective, bear equation (7) in mind. You will 

usually get better results if the integration time per point, x, 

is obtained via several maps (Say N ) , giving an integration time 

per map per point of t /N. Remember, however, that for technical 

reasons the 12-m telescope acquires data at present by stepping 

between adjacent sampling points, rather than by continuous 

scanning. Thus, there is 1 to 1.5 sec dead-time between each 

integration and it is impractical to shorten the individual inte

gration time too much. A sensible compromise is probably 4 - 1 0  

sec per map per point.

Detailed instructions for commanding the telescope to make an 

azimuth-elevation map (currently known as 360 and 361 LOAD) are to 

be found in the continuum section of the Observers' Reference 

Manual (soon to be obtainable from the Friend of the Telescope). 

Here we will just stress the importance of making sure that a 

suitable pointing correction has to be applied in azimuth to bring
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the nominal pointing zero to a point midway between the two beams.

Be sure to make sufficient atmospheric tips (TPTIP or SPTIP) 

to allow for variations in atmospheric absorption with time. At 

frequencies where a noise source is available (currently A3 m m ) , 

frequent CALIBRATES should be performed.

At least one calibration source should be mapped per day. 

The most accurate flux density calibration is achieved if a 

similar sized area is covered to that chosen for programme 

sources. The ideal calibration source should be strong, with 

angular diameter much less than the telescope H.P.B.W. and of 

known, or predictable, flux density. With the present receivers 

at A3 mm, Saturn is close to this ideal, while Venus and Jupiter 

are worthy of consideration. The situation at A1 mm is less 

satisfactory, but Saturn, or Mars (with subsidiary calibration to 

the brighter planets), could be reasonable choices. Again, 

despite larger angular diameters, Jupiter and Venus can be used. 

Sufficient "five-point" measurements of standard sources over a 

wide elevation range should be obtained. These are used both to 

determine the best telescope pointing for off-line analysis and to 

look for possible gain-elevation effects.

4. Data Analysis: General Remarks

The data reduction system for making restored, R.A.-dec maps 

from 12-m telescope data consists of a set of stand-alone analysis 

programs that lean heavily on the N0D2 programme library (Haslam, 

Astron. Astrophys. Suppl., _L5, 333, 1974). As an example, Fig. 5 

shows a single az-el, dual-beam coverage of the HII region,
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Orion A, the restored az-el map and the result of combining 3 such 

maps transformed into R.A.-dec (Gordon, Jewell, Kaftan-Kassim and 

Salter).

A limited number of post-processing options are available and 

a plot package can be used with the Zeta pen-plotter in Tucson. 

Maps can be written to magnetic tape and transported in either 

N0D2-internal, ASCII or FITS format. The FITS to N0D2 interface 

can be used to transfer 12-m telescope maps to an AIPS 

environment, or to transfer a FITS map made elsewhere into N0D2 

format. Observatories currently supporting N0D2 include MPIFR 

(Bonn), IRAM (Grenoble and Granada), CSIRO (Parkes and Epping), 

Nobeyama, Bologna, Jodrell Bank and TIFR (Bangalore).

The mapping-data analysis programs are used via the Tucson 

CONDAR programs. They are available interactively to CONDRl and 

C0NDR2 users through the VMS SPAWN facility. At the end of each 

operation, control is returned to CONDAR. All maps, both 

intermediate and final versions, are stored on the main disk as 

files with extensions .NOD . Users are advised to stick to a 

rigorous naming policy for files to avoid confusion. Default 

names are suggested in the next section. The user should clear 

the disk of his files before leaving the mountain or town, having 

first prepared a magnetic tape of the images he wishes to export.

Maps can be made at the telescope as soon as an observation 

is complete. This is useful as a first-look. However, observers 

may prefer to make their final, calibrated maps off-line at the 

Tucson office later. If this is the case, they should arrange



Fig. 5 i)

Fig. 5 ii)
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with the telescope staff to have the appropriate Pops Data File 

(PDFL.DAT) transferred to tape or disk for transport to Tucson.

In respect of the basic data reduction package, there is one 

point of which the observer should be aware, even though it is 

essentially transparent. Before transformation from the az-el 

frame into R.A.-dec, each map grid has an associated grid of 

sidereal times that is used in making the transformation. These 

sidereal times can be listed via the task MLIST, but should be 

otherwise hidden.

5. A Suggested Standard Path for Data Reduction

In this section we will describe the simplest possible 

passage from raw telescope data to a calibrated R.A.-dec map. 

Program sources and calibration sources need somewhat different 

processing. The processing is detailed in this section and the 

calibration process is described in Section 6. The format for 

N0D2 maps is given in Appendix A, while Appendix B describes each 

of the available tasks in alphabetical order.

The basic flow described here has proved sufficient for 

almost all cases to date. Suggested names for the files produced 

by each task are given. Proceed as follows, reducing calibration 

sources first,

i) Examine each scan as the telescope completes it using the 

POPS procedure M (see CONDAR manual). This can reveal problems 

ranging from observer errors in setting up the map to the onset of 

bad weather or receiver malfunctions.

ii) Gather together the calibration data you wish to use dn 

making the map. This step can be bypassed altogether if you are
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having a "quick-look" or are prepared to accept the values of 

noise-source cals, atmospheric opacity and telescope pointing that 

were used by the PDP11/40 during the observation. If, however, 

you wish to update the noise-source calibration (#C or //CP) or 

atmospheric opacity, tabulate the local sidereal times and values 

of relevant measurements made before and after the observation. 

The task MAKMAP will apply a linear interpolation using these 

values across the observation.

If you wish to correct for an elevation-dependent pointing 

error, prepare the file FIVEPT.DAT on disk in the relevant 

VAX-user area using the EDT editor. The file FIVEPT.DAT has the 

format,

Beam Separation (arcsec)

Elevation (decimal degs), Az offset (arcs), El offset (arcs)

(repeat, one line per five-point measurement)

-999 (end of pointing data flag)

If more than one set of pointing data apply (for example if 

the two receiver channels have different pointing and you wish to 

analyze them via a single call to MAKMAP), the extra sets of 

pointing data should follow on after each -999, in the same file 

FIVEPT.DAT. See Appendix B for a description of entering the data 

in FIVEPT.DAT into MAKMAP. The az and el offsets are the revised 

thumbwheel values printed at the bottom right of the output of
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CONDAR procedure F.

iii) Make the basic dual-beam map from the raster of scans in 

P D F L .DAT using the task MAKMAP. (Suggested filename is XXXXRAW, 

where XXXX is an identifier chosen by the user of from one to six 

letters.) The operation of MAKMAP, and all other tasks, is 

described in Appendix B.

iv) Look at the dual-beam map on the graphics terminal using 

task TOOLKIT. If necessary, edit bad points in the map within 

TOOLKIT. If you have performed any editing, output the map 

before exiting TOOLKIT (suggested filename XXXXMOD).

v) If the source is a calibrator, make two-dimensional 

Gaussfits to the map with task AZELFIT. See Section 6 to find how 

these fits are used in the calibration process.

vi) The task RESTOR converts the dual-beam map into the 

equivalent single-beam representation (suggested filename 

XXXXRES). Three numbers defining the dual-beam geometry 

(separation, angle and gain ratio) are entered to permit the 

restoration. If the source is a calibrator you can stop at this 

stage and follow the procedure described in Section 6.

vii) Run task SETBASE (suggested filename XXXXBAS) to take out 

small gradients along the scan that can be introduced during the 

restoration process. The scaling from raw map units into (say) mK 

of effective brightness temperature can be performed by this task, 

using the results of the intensity calibration.

viii) The task CONVERT transforms the az-el maps into R.A.-dec 

coordinates. Following transformation, it discards the
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now-redundant, sidereal time information. CONVERT can stack 

together several az-el maps into a single R.A.-dec map, or add a 

further az-el map into an existing R.A.-dec map made by CONVERT. 

The maps are stacked with weighting that is inversely proportional 

to the square of the effective system temperature.

ix) If the resultant map seems acceptable when examined by 

TOOLKIT, you can proceed with post-processing, making 

publication-quality plots and saving the final images on magnetic 

tape.

6. Calibration

i) The Dual-Beam Parameters

The parameters describing the dual-beam geometry needed 

by RESTOR are obtained from Gaussfits (via task AZELFIT) to 

the dual-beam map of a calibration source produced by MAKMAP. 

These parameters are,

a) The separation of the positive and negative beams in 

arcmin.

b) The angle, in degrees, that the line joining the two 

beams makes with the horizontal (ideally 0°). This is 

measured anticlockwise with azimuth increasing to the 

right.

c) The ratio of the beam gains in the sense left hand 

beam to right (with azimuth increasing to the right).

If the left hand beam is the negative beam (the current 

12-m situation), then the ratio of the gains is 

conventionally taken to be negative. If you get the
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sign of the ratio wrong, the restored map will be the 

negative of your expectations (i.e. the sources become 

holes!).

ii) The Brightness Calibration

The most convenient units in which to calibrate the 

intensity scale of a 12-m telescope map seems to be mK of 

full-beam effective brightness temperature. The calibration 

from map units (mu) into mK can be obtained in two ways. As 

the second method is only strictly applicable to calibration 

via a point source (while often millimeter-wave calibration 

will use the finite-sized planets), it is recommended as a 

cross-check and for determination of full-beam solid angle.

Method 1: Look up the total flux density of your calibrating 

source, or compute its total flux density for the observing 

epoch if it is a planet. We will call this

Once RESTOR has been run on the calibrating source, 

integrate the restored map of the source using FLUX. Tell 

the program that the units are mK even though they are not 

(i.e. enter 0.001 into FLUX when asked for the scaling factor 

from mu into degrees K) ! FLUX will tell you that the flux 

density of the source is S
COMP

The conversion factor from mu into mK (effective 

full-beam brightness temp.) is then

ST0T mK/mu 

SC0MP
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Method 2 : (Applicable only to point sources)

Once RESTOR has been run on your calibrating source, 

integrate the restored map using the task CALFLUX which will 

give the result (ACAL) in units of mu.steradians.

Make a Gaussfit to the map with AZELFIT and note the 

peak intensity of the source d CAL) in units of mu. The 

full-beam solid angle of the telescope, is given by,

ACAL
JL = ----- steradians
B i

CAL

Applying the Rayleigh-Jeans approximation (as we are 

calibrating in effective brightness temperature), for a point 

source the ratio of flux density to full-beam brightness 

temperature (S/T) is given by,

S 2kft

_  = __  = g (say)
T X2

2.76 X 109 ft (ster) 
and g = ________________________  Jy/K (or mJy/mK)

mm

Now, if the calibrating point source has a flux density 

of Sp in mJy, its effective full-beam brightness temperature 

will be Sp/g in mK, and the scale factor is Sp/(g IpAT)
LnL

mK/mu.

7. Concluding Remarks

The present 12-m telescope continuum mapping system, as
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described in this document, is complete within itself but should 

not be considered as an end-point. Much additional software, 

especially post-processing aspects, can be easily provided and 

already exists at other observatories using N0D2 (see The 

Hitch-Hikers Guide to N0D2, M.P.I.F.R., Bonn).

A number of new hardware features will improve the continuum 

mapping potential of the 12-m. Firstly, the new generation of 

receivers, now under development, should provide vastly improved 

sensitivity. Also, a digital continuum back-end will be available 

within the next few months giving much greater accuracy and 

flexibility in data acquisition and processing. Hand-in-hand with 

this back-end will come a continuous gain calibration method which 

will greatly improve the certainty of the data calibration. A 

fast beam-switcher located at the telescope vertex is also to be 

introduced. This will allow beam-switching at rates of up to 100 

Hz and give improved blanking between phases, more time on source 

and better sensitivity by reducing * 1/f * noise.

A number of possible developments exist for the longer term. 

Emerson et al demonstrated that the ideal high frequency system 

should have not a dual-beam, but triple-beam, capability. The 

advantages of also developing a focal-plane array do not need to 

be spelled out. Finally, the present system maps only the total 

intensity of celestial sources. The possibility of measuring the 

polarization properties of the emission would add much to the 

astronomical potential of the system.

A new control system is planned for the telescope, to be
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ins tailed in 1987. It is hoped that telescope scanning, rather 

than stepping, will then be possible. This would raise the 

data-taking efficiency of the telescope enormously, an important 

factor in view of the anticipated high sensitivity receivers.
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Appendix A

Data Formats

i) Raw Scan Data Format

The scans, as fresh from the telescope, are in POPS 

CONTINUUM MAPPING format. These scans are stored in the file 

PDFL.DAT, are accessible to the CONDAR routines and are used by 

the task MAKMAP. All maps are scanned in azimuth-elevation from 

lower left corner to top right corner. The current format is as 

follows,
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Integer Real Double Type Contents Units

ITWE TWH DTWH

1 R*4 Scan Identification 
Number

3-8 1*2 Source Name (12)

9-18 1*2 Obsr. Initials (4) 
Opr. Initials (4)

19 1*2 Channel Number

20 1*2 # Blocks for this 
Scan

6 R*8 Modified Julian Date 
from 1 Jan 1950

25 1*2 Month

26 1*2 Day

27 1*2 Year
28 1*2 Not Used

15 R*4 LST of scan start Rad

] 6 R*4 UT of scan start Rad

33 1*2 Telescope
34 1*2 Type of Observing

35 1*2 Scan Type
36 1*2 Number of Points

37 1*2 START
38 1*2 STOP

39 1*2 Number of Columns
(Grid points per row)

40 1*2 Number of Rows
21 R*4 Total No. of Channels
22-23 R*4 Not Used
24 R*4 Scan Time Sec

25 R*4 Not Used
26 R*4 Integration Time/ 

Point
Sec

27 R*4 % Efficiency %/100

28 R*4 Azimuth Offset 
(Thumbwheel)

Sec Arc

29 R*4 Elevation Offset 
(Thumbwheel)

Sec Arc

30 R*4 Telescope Azimuth 
at Scan Start

Rad

31 R*4 Telescope Elevation 
at Scan Start

Rad

32 R*4 Focus Offset (F0) mm

33 R*4 Not Used
34 R*4 Zenith Attenuation 

(ATTN)
%/100

35 R*4 Tracking Tolerance 
(TOL)

Sec Arc

36 R*4 Not Used
37 R*4 Not Used
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Integer
ITWH

Real Double Type 
TWH DTWH

38 R*4

38 R*4
40 R*4
41 R*4

42 R*4

43-44 R*4
45 R*4

46 R*4

47 R*4
48 R*4
49 R*4

50 R*4
51 R*4
52 R*4
53 R*4 
54-99 R*4
100 R*4

101 R*4

102 R*4
103 R*4 
104-125 R*4
126 R*4
127 R*4
128 R*4 
129-224 R*4 
225-384 R*4

Contents

Grid Point 
Separation

HP
Not Used
Az. offset of scan 

start from field 
centre (real angle, 
without thumbwheels) 

El. offset from 
field centre 
(without thumbwheels) 

Reference Offsets 
#C (Switched-power 

noise tube counts)
//CP (Total-power 

noise tube counts) 
Map Centre RA (epoch) 
Map Centre DEC (epoch) 
TC (noise tube 

temp.)
System Temperature 
Not Used 
Not Used 
Bandwidth 
Not Used
#ROW (number of the 

current map row 
starting from 1)

NROW (total number 
of rows in the full 
grid)

Map centre RA(1950)
Map centre D E C (1950)
Not Used 
Wavelength 
Ambient Temperature 
Elevation Axle Temp. 
Data Values 
Mean LST of data 

values

Units

Sec Arc 

Sec Arc 

Sec Arc

Sec Arc

Sec Arc

Rad 
Rad 
Deg K

Deg K

MHz

Rad
Rad

mm
Deg C 
Deg C 
Deg K 
Rad
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ii) N0D2 Scan Format

Within the task MAKMAP the raw POPS scans are corrected 

for gain calibration and atmospheric attenuation variations. They 

are also regridded for pointing errors and filtered to remove 

"non-astronomical" Fourier components, before being combined to 

produce the raw map. For part of this operation the scans are put 

into N0D2 scan format. Although the average user will not need to 

know this format, it is included here for completeness. The 

format is compatible with that of general N0D2 documents (see 

Appendix A iii).
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The one dimensional array, SCAN, has the following six types of 
information stored in it. (Page references are to the N0D2 Manual. The 
values set in the elements of SCAN by MAKMAP are given in parentheses.)

Type of information Where stored

1) Length of space declared for array SCAN.
2) Organizational parameters.
3) Progress word (see subroutine STORY Page B 2.2) 
A) The identifying title. This is compatible with

routines TREAD and TPRINT (see Page B 2.1)
5) Parameters associated with the data.

where
6) The tabular scan data.

where

then
also

SCAN(l)
SCAN(2) to SCAN(6) 
SCAN(7)
SCAN(8) to SCAN(25)

SCAN(26) to SCAN(I-l) 
I=SCAN(2)

SCAN(I) to SCAN(J)
IP0INTS-SCAN(3)
ICHANS=SCAN(4)

J=IP0INTS*ICHANS+I-1
J=MSIZE(SCAN)

The organizational parameters are:

SCAN(l)

SCAN(2) 

SCAN(3) 

SCAN(4) 

SCAN(5)

SCAN(6)

This is the length of the array SCAN as declared by a 
dimension statement at the top of the job. It is used by 
MAPOUT and MAPIN when SCAN is transferred to or from mass 
storage and core. It is checked to prevent overwriting.

This contains the address of the first data location of the 
first tabular scan channel. (SCAN(2) = 200 in MAKMAP)

This contains the number of tabular points contained in each 
channel. (SCAN(3) = ITWH(39))

This contains the number of channels stored in the tabular 
scan array. (SCAN(4) = 5 )

This is the type number of scan data for tabular scans.
15.0 < SCAN(5) < 20.0. These are defined as:
A tabular Azimuth scan with positive sense = 16.0 
A tabular Azimuth scan with negative sense = 17.0 
A tabular Elevation scan with positive sense = 18.0 
A tabular Elevation scan with negative sense = 19.0

(SCAN(5) = 16)

This is the dummy value that has been placed in empty or 
faulty data elements. SCAN(6) = 0 . 0  means that all dummy 
tests will be overlooked. (SCAN(6) = -999999.5)

SCAN(7) This is the progress code word, see routines TREAD (Page B 
2.1) and STORY (Page B 2.2) (Initially SCAN(7) is zeroed.)
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SCAN(8-25)

Astronomical 

SCAN(26)

SCAN(27)

SCAN(28)

SCAN(29)

SCAN(30)

SCAN(31)

SCAN(32-40)

SCAN(41)

SCAN(42)

SCAN(43)

SCAN(44)

SCAN(45)

SCAN(46)

The identifying title is chosen by the user and can be read 
in by subroutine TREAD or generated by subroutine RENAME. 
This title is printed by many library subroutines to identify 
the analysis data. The title is stored in SCAN(8) to 
SCAN(25). (Title is a copy of ITWH(3) to ITWH(18)

SCAN(24) = Date of running MAKMAP 
SCAN(25) = Usertag)

Parameters for tabular scans:

Epoch of observation in years.

(SCAN(26) = 1950. + DTWH(6) / 365.25)

Frequency of observation in MHz.

(Frequency is negated for az-el scans)

Latitude of observatory in degrees.

(SCAN(28) = 31.95333)

Azimuth offset of start of scan (real angle).

(In degrees relative to map centre)

Elevation offset of start of scan.

(In degrees relative to map centre)

Coordinate code. (SCAN(31) = 21)

9 Element transformation matrix from the coordinate system of 
the map to RA,Dec epoch 1950.0.

(see AMAP(31-40), for definitions of SCAN(31-40))

(Matrix to RA,Dec(1950) for map centre)

Initial 1/2 power longitude beamwidth in degrees on the 
equator of the coordinate system.

(Entered by observer in MAKMAP)

Initial 1/2 power latitude beamwidth on the equator of the 
coordinate system. (= SCAN(41))

Current 1/2 power longitude beamwidth (=SCAN(41))

Current 1/2 power latitude beamwidth (=SCAN(41))

The longitude tabular interval between points in degrees.
(SCAN(45) = TWH(38)/3600)

The latitude tabular interval between points in degrees.
(SCAN(46) = SCAN(45))
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SCAN (A 7) 

SCAN(48) 

SCAN(49)

SCAN(50)

SCAN(51) 

SCAN(52)

SCAN(53)

SCAN(54)

SCAN(55)

SCAN(56)

SCAN(57) 

SCAN(58)

SCAN(59-79) 

SCAN(80) 

SCAN(81) 

SCAN(82) 

SCAN(83)

Long 1 The starting longitude of the scan.
(SCAN(47) = SCAN(29))

Lat 1 The starting latitude of the scan.
(SCAN(48) = SCAN(30))

Long 2 The ending longitude of the scan.

(SCAN(49) = SCAN(47) + (SCAN(3) - 1) 
*SCAN(45))

Lat 2 The ending latitude of the scan.
(SCAN(50) = SCAN(48))

All above angles are in degrees.

Not used.

The scan identifying number .
(SCAN(52) = TWH(l))

Not used.

Not used.

Start gain The calibration normalising factor at the 
start of the scan.

(SCAN(55) = 1)

Stop gain The calibration normalising factor at the
end of the scan. The scans are normalised by 
dividing each point by a linear interpolation 
start gain and stop gain.

(SCAN(56) = 1)

Start base The base-level to be subtracted from the scan 
start.

Stop base The base-level to be subtracted from the scan
end. The base-levels are subtracted at each 
point by linear interpolation after 
normalisation.

(SCAN(57) = SCAN(58) = 0)

Not used.

Integration time per point in secs (= TWH(26))

% Efficiency in %/100 (= TWH(27))

Azimuth Thumbwheel in arcsec (= TWH(28))

Elevation Thumbwheel in arcsec (= TWH(29))
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SCAN (84 

SCAN(85 

SCAN(86 

SCAN(87 

SCAN(88 

SCAN(89 

SCAN(90 

SCAN(91 

SCAN(92 

SCAN(93 

SCAN(94 

SCAN(95 

SCAN(96

SCAN(97

SCAN(98

Focus Offset in mm (= TWH(32))

Zenith attenuation in %/100 (= TWH(34))

Tracking tolerance in arcsec (= TWH(35))

#C (switched power noise tube counts) (= TWH(45))

//CP (total power noise tube counts) (= TWH(46))

RA (Epoch) of map centre in degs (= TWH(47)*180/tt)

DEC (Epoch) of map centre in degs (= TW H(48)*180/ti)

TC (noise tube temp.) in K (= TWH(49))

Bandwidth in MHz (= TWH(53))

Ambient temperature in °C (= TWH(127))

Total no. of rows in full grid, NROW (= TWH(lOl))

No. of current map row starting from 1, #ROW (= TWH(IOO))

Azimuth offset of scan start from field centre.
(Real angle, without thumbwheels) (= TWH(41))

Elevation offset of scan from field centre.
(without thumbwheels) (= TWH(42))

Receiver temperature in K, T (Entered by observer in 
MAKMAP)

The Dat a :

The first data element is in SCAN(K) where K=SCAN(2). The tabular scan 
data is held in SCAN(4) tabular channels. Each tabular channel has SCAN(3) 
points. The data runs from the lowest azimuth to the highest azimuth.

Channel 1 Contains the local sidereal time associated with each point.

Channel 2 Not used.

Channel 3 Not used.

Channel 4 Contains the astronomical signal for each point in scan.

Channel 5 Not used.
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iii) N0D2 Map Format

The maps made by MAKMAP, and processed by subsequent 

routines, are in N0D2 map format. This is very similar to the 

format detailed in Appendix A ii). Again, page references are to 

the NOD2 Manual. The grid of local sidereal times associated with 

the az-el maps is an identical N0D2 array, having an l.s.t. in the 

corresponding position of each associated data value.
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The data is assumed to be tabulated on a two dimensional rectangular 
grid of points. For this data to be compatible with the routines of the 
library, the grid of numbers is packed into a one-dimensional data array 
along with an identifying title and associated parameters.

This one-dimensional array, AMAP, has the following six types of 
information stored in it.

Type of information

1) Length of space declared for AMAP.
2) Organisational parameters.
3) Progress word (see subroutine STORY).
4) The identifying title.
5) Parameters associated with the data.

6) The data.
where

where
i.e.

Where Stored 

AMAP(l)
AMAP(2) to AMAP(6) 

AMAP(7)
AMAP(8) to AMAP(25) 
AMAP(26) to AMAP(I-l) 
I = A M A P (2)
AMAP(I) to AMAP(J)
J = I-1+C0LUMNS*R0WS 
J = I-1+L*M 
L = A M A P (3)
M  = A M A P (4)

The organisational parameters are:

AMAP(l)

AMAP(2) 

AMAP(3) 

AMAP(4) 

AMAP (5)

This is the length of the array AMAP as declared at the top 
of the job. AMAP(l) is used by several routines for array 
bound checking purposes.

This is the array address of the first data location.
(AMAP(2) = 101 from MAKMAP)

This is the number of columns in the two-dimensional 
distribution.

This is the number of rows in the two-dimensional 
distribution.

This is the type number of the data. At the present time the 
following types of data are catered for:

Type of data:

A two-dimensional distribution of brightness.

A two-dimensional distribution of normalised brightness
preserving weight. (Normalised quantity.weight +0.5)

A two-dimensional distribution of unnormalised brightness 
in the form: (unnormalised quantity.weight +0.5)

A two-dimensional distribution of weights (see subroutine 
MADD P 5.1).

AMAP (5) 

1 

2

3

4
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Type of data, cont'd.: AMAP(5)

A set of many one-dimensional distributions, i.e., tabulated 11
scans packed together where AMAP(3) gives the length of 12
each scan, and AMAP(4) the number of scans. The units 13
digit of the code word has the same meaning as for 
types 1-3.

A  two-dimensional tabulated beam function for use in convolution 21 
by the subroutine SMOOTH (see page P 3.1).

Two one dimensional beam functions stored X,Y for use in 22
convolution.

An array containing parameters and a title, but no data. This 23 
is used in convolution where a Gaussian smoothing function 
is computed automatically. (See subroutine SMOOTH - type 
23 convolution.)

AMAP(6)

AMAP(7)

AMAP(8-25)

This is the dummy value that has been placed in empty or 
faulty data elements. AMAP(6) = 0.0 means all dummy tests 
will be overlooked. (AMAP(6) = -999999.5 from MAKMAP)

This is the progress code word (see routines TREAD page B 
2.1 and STORY page B 2.2).

The identifying title, date made and user name 
normally compiled by TREAD (see page B 2.1)

This is

Data Associated Parameters:

The parameters associated with the data can be of any number and stored 
in the correct section of the array AMAP(26) to AMAP(I) where I = AMAP(2)-1 
in any order the user chooses. The exceptions to this are the astronomical 
processing routines and the case history routine STORY (see page B 2.2). 
These routines assume the data parameters have the following order and 
meaning:

AMAP(26)

AMAP(27)

AMAP(28)

AMAP(29)

Epoch of observation, i.e. 1971.6.

Frequency of observation in MHz. (Frequency is negated for 
Az-El maps.)

Latitude of observatory in degrees.

Longitude of AMAP(1,1) in degrees.

AMAP(30) Latitude of AMAP(1,1) in degrees.
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AMAP(31) 

AMAP(32-40)

AMAP(41)

AMAP(42)

AMAP(43)

AMAP(44)

AMAP(45)

AMAP(46)

AMAP(47)

AMAP(48)

AMAP(49)

AMAP(50)

In the 
AMAP(51) to

AMAP(51-79)

AMAP(80-98)

AMAP(99)

Coordinate code (see MSETUP,COMBIN,MRETAB, and SMOOTH - type 
23 convolution, parameter ICOORD page P 3.9).

9 Element transformation matrix from the coordinate system of 
the map to RA,DEC epoch 1950. (See DANGLE page M 9.1 and 
VECMAT page M 11.1 for vector and matrix definitions.
AMAP(32-40) = AMAT(l-9)).

Initial 1/2 power longitude beamwidth on the equator of the 
coordinate system in degrees.

Initial 1/2 power latitude beamwidth on the equator of the 
coordinate system in degrees.

Current 1/2 power longitude beamwidth on the equator of the 
coordinate system in degrees.

Current 1/2 power latitude beamwidth on the equator of the 
coordinate system in degrees.

The longitude separation of the grid points on the equator of 
the coordinate system in degrees.

The latitude separation of the grid points in degrees.

Initial temperature scale factor.

Initial temperature scale zero (K).

Current temperature scale factor.

Current temperature scale zero (K).

current implementation at N.R.A.O. (Tucson), the locations 
AMAP(99) contain the following parameters.

Not Used.

Direct copy of SCAN(80-98) for the first scan of the map.

Normalised effective signal-to-noise ratio, R, used by 
CONVERT to weight the map when combining it with other data. 
CONVERT gives the map a weight of AMAP(99)*AMAP(99)*AMAP(80)
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onn ”T .SecZ 300. e
R ----------------------------- —--------

t rX  (1 + Ta m b  d  - eJle_ T’secZ ))

TRX

where t is the zenith attenuation

Z is the zenith angle of the central scan 

T ^  is the receiver temp, in K 

TAMB iS t*ie am^ ient temp, in K

e is the coupling coefficient to the sky (assumed to 
be 0.85)

The factor of 300 is to normalise R close to unity.

The D a t a :

The data for arrays of type number 1-3 are values at points in a 
two-dimensional rectangular grid. In the one-dimensional array AMAP the 
data is stored by row. The convention adopted is such that the first 
elements of data are the bottom row of the grid from left to right, and the 
last elements are the top row from left to right.

In a type 1 array (AMAP(5) = 1.0) the data has a pure value. In type 2. 
and 3 the data is of the form: value.weight, where 0.5 is defined to be zero 
weight and the weights lie in the range 1 .0>weight>0.0, i.e. 57.3 represents 
a value of 57.0 (normalised if type=2, unnormalised if type=3) with weight 
—0.2.
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Appendix B

Dictionary of Tasks:

Those N0D2 tasks currently available to users through CONDAR 

are listed alphabetically in this Appendix, along with an example 

of the operation of each.

One feature of N0D2 of which the user should be aware is that 

a N0D2-file can contain any number of maps (N^l). These maps are 

written and accessed sequentially.

The available tasks can be considered under four headings,

i) Map Making and Calibration

AZELFIT
CALFLUX
CONVERT
MAKMAP
RESTOR
SETBASE

ii) Display and Editing

CNTR
DRAW
MAXMIN
MLIST
PREPPLOT
QMSPLT
SUMMARY
TEKPLT
TOOLKIT

iii) Post Processing

FLUX
GFIT
GSMOOTH
NOISE
TFORM

iv) Image Transport

FITSTONOD
NODTOFITS
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Definitions

In the 'Input Parameters' section of each TASK-description, 
the following conventions are employed.

FILENAME The name of a disk-file containing N0D2 maps.
The default file-extension is .NOD . Any other 
extension (i.e. .DAT) has to be entered 
explicitly.

A Any alphabetic Hollerith character.

N A numeric quantityj could be real or integer.

Y /N The answer to a question. Either Y or y will
be taken as affirmative. Any other reply, 
including <CR>, will be taken as negative.

<CR> Carriage return.
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Function AZELFIT is a two-dimensional Gaussfit program that 
performs its operation on az-el maps. It is otherwise 
identical to GFIT.

Inputfile The file containing the map/s to be fitted.

Output A source list directed to the lineprinter. The user can 
choose to subtract the fitted sources from the input map and 
output the residual map to a file of chosen name.

Input Parameters

Task AZELFIT

FILENAME The file containing the maps.

Nl N2 The first and last maps on file to be fitted.

N3 The approximate lowest flux density (in map
units) to be searched for.

N4 Style of fit; N4 = 1, simple 2-D fit.

N4 = 2, 2-D fit with prior 1-D 
trial.

N4 = 3, orthogonal 1-D fits.

N4 = 4, style 2 plus subtraction 
of all fits, and output 
of residual map for which 
a new FILENAME is re
quested.

N5 N5 - 1 if a dual-beam map or any map that can
have negative peaks (i.e. Stokes parameters Q 
and U ) .

N5 = 2 for a map with only positive peaks.

Comments

If N5 = 1, the task searches first for positive sources and 
then for negative sources. The complete map is searched and the 
task tries to fit all sources of peak intensity > N3 mu. At 
present the program fits only a 2-D elliptical Gaussian aligned 
with the X-Y axes of the map.

The uses of AZELFIT include intensity calibration procedures 
and determination of the dual-beam geometry for use in RESTOR (see 
Section 6).
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Function CALFLUX provides the integral of the emission within a 
specified rectangular box in units of map units.steradians.

Inputfile The file containing the map to be integrated.

Output The value of the integral printed on the terminal.

Input Parameters

The file containing the map to be integrated. 

The map number on file.

Task CALFLUX

FILENAME

Nl

N2 N3

N4 N5 

N6

The X-Y coordinates of the box centre (in 
arcmin) relative to the origin of the map.

The X-Y size of the box (in arcmin).

The zerolevel for the rectangular box in map 
units.

Comments

CALFLUX is used in the calibration procedure (see Section 6) .
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Task CNTR

Function CNTR prints out the RA-dec(1950.) coordinates of the "map 
centre" in decimal degrees.

Inputfile The file containing the map/s whose centre coordinates 
are to be investigated.

Output The RA-dec(1950.) of the centre in decimal degrees, printed 
on the terminal.

Input Parameters

FILENAME Name of input file.

Nl N2 First and last maps on file whose centres are
to be determined.

Comments

The "map centre" is the origin of the map as defined by the 
header. The offsets for fitted sources printed by GFIT are 
relative to this origin.
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Task CONVERT

Function CONVERT takes the final az-el maps and transforms them 
into the RA-dec frame. Either a single map can be trans
formed, a number of az-el maps transformed and stacked into 
a single RA-dec map, or one or more az-el maps transformed 
and added into an existing RA-dec map already made by CONVERT.

Inputfile i) One or more files containing az-el map/s to be 
transformed into a single RA-dec map.

ii) Possibly, a previously made RA-dec map of the same 
region into which it is desired to add further az-el map/s. 
This RA-dec map must be a previous output of CONVERT.

Output A file containing a single RA-dec map which is the result 
of transforming and stacking az-el map/s. If an RA-dec map 
already existed as input, the final map will have the same 
name but a higher version number.

Input Parameters 

Y/N

FILENAME1

FILENAME2

Nl

[N2 N3]

Does an RA-dec map already exist?

If you answered Y, this is the name of the 
existing RA-dec map file. Else, this is the 
name for the new RA-dec map file.

This is the file containing the az-el map/s.

Az-el map number on FILENAME2.

If the RA-dec map does not yet exist, N2 and N3 
are the X-Y sizes of the map to be made in 
arcmin.

[TITLE] If the RA-dec map does not yet exist, this is
the title stored in the header. Enter as, 

TITLE THIS IS A MAP NAME.

Y/N Is there another az/el map to add in?
If N, the task finishes.
If Y, then is the map in the same file?

Y/N If Y, we return to ask for Nl and add the new
map into the RA-dec map.
If N, a new FILENAME2 will be asked for before 
asking for Nl on that file.

Comments

The az-el maps will be combined in the RA-dec map with 
relative weights proportional to,

(integration time/point)**(effective system temp.)”



CONVERT
S t *  CONTROL HRS NOW P A S S E O  TO CONVERT  * * *
/ D C L - I - S U P E R S E D E , p r e v i o u s  v a l u e  o f  F O R 0 0 6  h a s  be e n  s u p e r s e d e d  
N 0 0 2  L I B R A R Y ,  TUCSON VAX/VMS E D I T I O N  24  A P R I L  1 9 8 5  
NO SCAN L I B R A R Y  A T T A C H E D .
NO NOOPLOT L I B R A R Y  A T T A C H ED .

T H I S  RUN WAS MADE BY OBS ON 27  7 85  AT 1 7 : 3 4 : 1 9  M S T .

E N T E R  , Y .  I F  RA-OEC MAP A L R E A D Y  E X I S T S .

<7------ — — < C * >

R A - D E C  MAP.  ^   ̂ r v u i i  .
^  f r r  M - c U < . ^ 4  D

G ? V E RMAP* NUMBER ON A Z - E L  f f l T .  ^  0  cJ l A slA  .

f ( X « z o ^ j A  e > * s

T I T L E
ORI ON  1 8 .  MAG OAC
E N T E R  RA ANO OEC EX T E N T S  OF R E Q U I R E D  R A -D E C  MAP IN  AR C M IN .

E N T E R  R A-O EC MAP T I T L E  IN  FORM.  T I T L E  X X X X X X X X X X .  / v ^
T I T L E  ORION A AT 8 4 . 2  GHZ .  _________1/ S iy u  *

I L&£l T'*' " <Ltt i .
E N T E R  , Y ,  I F  THERE  I S  ANOTHER A Z - E L  MAP TO ADO I N .

V

G I V E  F I L E  NAME FOR NEW R A - D E C  MAP 
ZORIAMAP
G I V E  F I LE N A M E  OF A Z - E L  MAPS .

E N T E R  , Y ,  I F  T H I S  A Z - E L  MAP I S  IN  THE SAME F I L E .  t

- - - - - - - - -  C ' C f c V  <3Lo 1 / 5  K l O ~  I ' k .  $rO *^K \U v L  .
G I V E  F I L E N A M E  OF A Z - E L  M APS .  N ^ ^ ^  T
Z O R I B 8A S . D A T  --------------- ---  >A . .
G I V E  MAP NUMBER ON A Z - E L  F I L E .  r  ^  ~ 4/  V k a ^

~  Kt* <rv> ^  2 G K J T & B A S  ^b>AT ^  ^

T I  T L E
ORION 1 8 .  MAG OAC

E N T E R  , Y ,  I F  THERE  I S  ANOTHER A Z - E L  MAP TO AOO I N .

FORTRAN S TO P Osi~< w r  fd L
XXX CONTROL NOW P A S S IN G  BACK TO P O P S .  * * *  ~Q < * J U
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Task DRAW

Function DRAW unspools the output of PREPPLOT to the ZETA
pen-plotter. It must be run on the terminal attached to the 
ZETA plotter.

Inputfile A plotfile prepared by PREPPLOT.

Output A contour plot on the ZETA pen-plotter.

Input Parameters

NONE

Comments

A ZETA plotter is only available in the Tucson downtown 
office. DRAW deletes all plotfiles on exit, so unspool each 
plotfile before creating the next with PREPPLOT.
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Function FITSTONOD will read a single map from a FITS-tape and 
write it onto disk as a N0D2 file.

Inputfile A map image in FITS-format on a FITS-tape.

Output A N0D2 file containing the map in N0D2-format.

Input Parameters

T When asked if data is on tape or disk, reply T.

<CR> When FITS-tape is mounted.

Nl How many files to skip on the FITS-tape.

FILENAME The output N0D2 map file will be called
FILENAME.NOD.

Comments

Not currently a task to be proud of! However, it will convert 
a FITS-image into a N0D2 disk file. It will only read one image at 
one entry and prints a bunch of garbage on the screen. The N0D2 
header parameters are not guaranteed to be set up currently 
(although AMAP(3) and (4) will be!).

On completion, the task dismounts (but doesn't unload) the 
FITS-tape via VMS command,

$ DISMOUNT/NOUNLOAD MTA 0 :

This means that you can immediately read down another file on 
the tape using FITSTONOD, but the number of files to skip, Nl, will 
always be the number of files to skip from the beginning of the 
FITS-tape.

Task FITSTONOD



F i r s r o N O ^  Fit's -  tlfr< <jv, JtL 

<-) k c fu t-  J L - r lA S - t %

V L^ VAT*V~yf* 

’ T A P E "

>F ITSTONOO
t * *  CONTROL NOW P f l S S I N G  TO F I  TSTONOO.  t t t  

To r o o d  F I T S  d a t a  and c o n v e r t  t o  Nflf l?
O o t o  f r o m  t a p e ,  o r  a l r e a d y  on d i s k ?  ( T / 0 )
Press return when t a p e  i s  on MTA0 :
/.MOUNT- I  -MOUNTED,  m o u n te d  on _M T f l 0 :
How many f i l e s  to  s k i p ?  : 0 ■“

T H I S  PROGRAM REPOS INPUT FROM L O G I C A L  NAME 
T a p e  h a s  NOT been  r e w o u n d .
* » * * »  ENTE R T R P E - C O P Y  P R O C E S S I N G  PARAMETERS  

P L E R S E  ENTE R TRPE FORMAT T Y P E  ( 1 - 3 )
OR ENTE R 0 TO S E E  R L I S T  OF FORMRT T Y P E S :

E N T E R  INPUT RECORD S I Z E :
P O S S I B L Y  THESE  F I L E S  RRE  CARD IMAGES  

0 0  YOU WRNT TO S T R I P  OFF COLUMNS 7 3 - 8 0  RND S T R I P  T R A I L I N G  BLANKS 
0 0  YOU WRNT TO T R R N S L R T E  INP UT  TO R S C I I  FROM E B C D I C  OR BCD ( Y / N )  
E N T E R  " F I L E N A M E . T Y P "  OR “ S T O P "  OR " S K I P "  OR " N E W " :
HOW MRNY T I L C C  DO YOU WANT TO S K I P  ? :

rrv~> a .

*****

(Y/N)?

E N T E R  " F I L E N A M E . T Y P  
RE CO R D:  100
ENO OF F I L E  « 1 :
E N T E R  " F I L E N A M E . T Y P "  OR 
U S E R  REQU ESTED E X I T  
What f i l e  name f o r  N0D2 
S I M P L E  =

OR " S T O P "  OR " S K I P "  OR "NEW

144 RECOROS 
" S T O P "  OR " S K I P "

m a p ? :  T0M4 
T

WRIT  TEN 
OR "NE W

fiJL
F I T S  f o r m a t

<rC

D  ix. T O  M  . K/ 02>
lit
T Y P

F I T S  KEYWORD NOT R E CO G N IS E O  * * *

£ T C  .

AM ET ERS  X Y
I N I T I A L  RE S OL U TI O N  0 . 1 2 5 0  0 . 1 2 5 0
CURRENT RE S OL U TI O N  0 . 1 2 5 0  0 . 1 2 5 0
TABULAR  I N T E R V A L  - 0 . 0 5 0 0 0 0  0 . 0 5 0 0 0 0
MAP COORDINATES 0 . 0 5 0 0  0 . 0 5 0 0
MAP E XT E N T  - 2 . 2 5 0 0  2 . 2 5 0 0
COLUMNS RNO ROWS 4 6 . 0 0 0 0  4 6 . 0 0 0 0

COOROINOTE SYSTEM 3 1 . 0  
TRANSFORMATION TO 1 9 5 0 . 0  C O O R O I N R T E S .

0 . 9 9 9 6 1 4 5 2  - 0 . 0 1 9 6 3 3 6 9  0 . 0 1 9 6 2 9 9 1
0 . 0 1 9 6 2 9 9 1  0 . 9 9 9 8 0 7 2 4  0 . 0 0 0 3 8 5 4 8

- 0 . 0 1 9 6 3 3 6 9  0 . 0 0 0 0 0 0 0 0  0 . 9 9 9 8 0 7 2 4

B R I G H T N E S S  TO OEG K 
I N I T I A L  C A L I B R A T I O N  
CURRENT C A L I B R A T I O N

S C R L E  ZERO
0 .0 0 0 0 0 0  0 .0 00 00 0  
0 . 0 0 0 0 0 0  0 . 0 0 0 0 0 0

I  F A U L T  S TA TU S OF MRPOUT ON F O R 0 0 2  0
FORTRAN STOP
s s t  CONTROL NOW P A S S I N G  BACK TO P O P S .  * * *



> F L U X
* * *  CONTROL HRS NOW P R S S E D  TO F L U X  * * *
' / O C L - I - S U P E R S E O E , p r e v i o u s  v a l u .  o f  F O R 0 0 6  h o *  b e e n  s u p e r s e d e d  
N 0 0 2  L I B R R R Y ,  TUCSON VRX/VMS E D I T I O N  24  R P R I L  1 9 8 5  
NO SCRN L I B R R R Y  R T TR C H E O .
NO NOOPLOT L I B R R R Y  R T TR C H E O .

T H I S  RUN URS MROE BY OBS ON 27  7 8 5  RT  1 7 : 4 7 : 0 5  MST.
G I V E  NRME OF MRP F I L E  TO BE  I N T E G R R T E O .

” I e ° S « ? " u « b e r  on  n t F : ------------  M ^  0 < T C D n  ■

G I V E  X - Y  COORDS OF BOX C E N T R E  ^  ’
( FOR R E LE V R N T  COORO SYS T E M  OF MRP)

G I V E  X - Y  S I Z E  OF BOX IN FH?CMI N . 6^  t X c  V'o-x ŝ* .
I 4 14 ^ ---  ---  B o X  x. \ lx . '
G I V E  R E L E V R N T  Z E R O L E V E L  I N T E N S I T Y  IN  MRP U N I T S .

0  Y*\ • \J .
T I T L E
ORION R COMBINEO MRP, S C R L E O  TO 8 4 . 2  GHZ .

E N T E R  FR CT O R  TO CONVERT MRP U N I T S  INTO OEG K .  s

I N T E G R A T I O N  F I N I S H E D  R F T E R  MRP 1 L~> M  K  > $*T %

F L U X =  2 8 8 . 6 9 5 4 7 2 4  J Y .
FORTRRN S TO P
t t t  CONTROL NOW P R S S I N G  BACK TO P O P S .  * * *

lo  0  • 0 0  I 4
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Function FLUX will provide the flux density of the emission within 
specified rectangular box in units of Janskys. It is used to 
obtain the flux densities of extended sources. FLUX must be 
provided with the factor to convert the map units into Kelvin 
(i.e. 0.001 if the map is in m K ) .

Inputfile The file containing the map to be integrated.

Output The flux density value printed on the terminal.

Input Parameters

FILENAME The file containing the map to be integrated.

Nl The map number on file.

N2 N3 The X-Y coordinates of the box centre (in
arcmin) relative to the origin of the map.

N4 N5 The X-Y size of the box (in arcmin).

N6 The zerolevel for the rectangular box in map
units.

N7 The factor to convert map units into Kelvin.

Comments

Although a complete map made with the dual-beam technique has 
a well-defined zerolevel (identically zero, as the dual-beam 
observations inherently lose the zero spatial frequency), care 
should be taken in determining the local zerolevel for the 
rectangular box. This may have an offset from zero, i.e. a 
small-sized region within a larger area of emission.

Task FLUX
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Function GFIT is a two-dimensional Gaussfit program that is
intended for use on maps in celestial coordinates. (For az-el 
maps, use AZELFIT.)

Inputfile The file containing the map/s to be processed.

Output A list of sources directed to the lineprinter. The user 
can choose to subtract the fitted Gaussians from the input 
map and output the residual distribution giving it a new 
filename.

Input Parameters

FILENAME The file containing the maps.

Nl N2 The first and last maps to be processed.

N3 The approximate lowest flux density (in map
units) to be searched for.

Style of fit; N4 = 1, simple 2-D fit.

N4 = 2, 2-D fit with prior 1-D 
trial.

N4 = 3, orthogonal 1-D fits.

N4 = 4, style 2, plus subtraction 
of fits and output of 
residual map. A new 
FILENAME will be 
requested.

N5 N5 = 1, dual-beam map or a map that can have
negative peaks (i.e. Stokes parameters 
Q and U ) .

N5 = 2, map with only positive peaks.

Comments

Very similar to AZELFIT. If N5 = 1, the task searches for 
positive sources first, and then for negative sources. The task 
searches the complete map and tries to fit all sources of peak flux 
density > N3 map units. At present the program fits only a 2-D 
elliptical Gaussian aligned with the X-Y axis of the map.

N4 = 4 can be used to subtract the strongest sources in a map, 
often allowing a better fit for weak sources sitting in their 
w i n g s .

Task GFIT



>GF I  T
t f t  CONTROL HRS NOW P A S S E O  TO G F I T  * * *
Z O C L - I - S U P E R S E O E , p r e v i o u s  v a l u e  o f  F O R 0 0 6  h o *  b * « n  s u p t r s t d t d  
N 0 0 2  L I B R A R Y ,  TUCSON VAX/VMS E D I T I O N  24  A P R I L  1 9 8 5  
NO SCAN L I B R A R Y  A T T A C H E O .
NO NOOPLOT L I B R A R Y  A T T A C H E D .

T H I S  RUN WAS MADE BY OBS ON 5 8 85  AT 1 3 : 5 1 : 5 5  MST.

S P E C I F Y  MIN FLU X ( I N  MAP UNI , ^ „  UL J u n , . n L U r _  __
50 -------—------- - Qe&r&h, ajry<ry\ £3 ^  0-
S P E C I F Y  S T Y L E  OF F I T T I N G  R E Q U I R E D
1 FOR S I M P L E  2 D - G A U S S F I T . N O R M A L  CASE
2 FOR 2 0 - G A U S S F I T  WITH P R I O R  10 T R I A L
3 FOR ORTHOGONAL 1 0 - G A U S S F I T
4 FOR S T Y L E  2 P LU S  B E S T - F I T  S U B T R A C T I O N  AND MAP OUTPUT _ . ,
I -a--------------------~L -1> C  .
S P E C I F Y  1 I F  OUAL-BEAM MAP,  E L S E  2 ®

ENO OF OATA .  ^  t*-0\ ^*-C SfT V SX JLo  .
Job P F I L E  ( q u t u t  S Y S t P R I N T .  e n t r y  1 1 4 9 )  s t o r t a d  on S Y S J P R I N T  
%X% CONTROL NOW P A S S I N G  BACK TO P O P S ,  t t t

E N T E R  NAME OF M A P F I L E  ON WHICH 
W49C0M. OAT
S P E C I F Y  F I R S T  ANO L A S T  MAPS 
1 1

< 'j O  F I T  S O U R C E S . {/) <T^ W 't-'Jco rt.iA T .

>



J Lt 5̂ TL-rc-i. L * t

T I T L E
W49 COMBINED 

LAT

l r  J "  -— ^ -00 00 37
R M . S . ^ f T o r s — ^ +00 00 15

F  ^ -1-00 00 29
+00 00 01

F u f  +00 00 44
<^1.$.  ErY'vt '* —^ +00 00 04

MAP . SCALED TO 8 4 . 2  GHZ
LONG FLUX (M.U . )

0 2 0 . 5  132.23
0 0 17.1 8 3 .6 8

359 59 5 6 . 6  56 2 .8 3
0 0 1 . 6  18 .92

359 52 4 0 . 3  4 5 .5 2
0 0 9 . 2  6 . 9 6

X WIDTH Y WIDTH ZEROLEVEL

1 .07 0 . 9 9 - 1 3 0 .3 4
0 . 6 6 0 . 5 7 29 .92

1 .64 1 .35 125.49
0 . 0 6 0 . 0 5 10 .53

2.01 1 .05 - 4 2 . 3 8
0 . 3 7 0 . 1 8 4.61

SOURCE SEARCH COMPLETED.

Oft. .^  i : h  U t i z L  L  (° ' " )

Crl 2. ' k  ^  I ' ') cure. ̂  N ^ J  .

VhXii|)

0 4 , 4 - 5  : X  - Y  J U |  0

l/V> C U X M H  .

6 - * :  F c t h J  •

X GRAD

26 .3 2
3.91

- 8 . 0 7  
1 .37

1.41 
0 . 9 6

Y GRAD UNO XPNTS

15 .75  6 9 
3 . 9 0

- 6 . 6 5  2 9 
1 .3 4

4 . 0 8  6 9 
0 . 5 6

YPNTS CHI

9 0 . 6 4 3 5 E+00

9 0 .499 4E—01

9 0.2576E+00

S  (TTAX̂C-C I

- S  <rv«»-cr«_ 2.

- S<rut^c-c 3

CcA. T  . |\/ Yspgjj, J

C / v w ^ i y ,  .

Yl#. (j Ctfturf"uv* X • 0

O f  a :  K . n s .  $  p

CK /) fittU Ma JmjC ,

r t v p .

A O
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Function GSMOOTH is a two-dimensional smoothing routine that uses 
convolution with a Gaussian to obtain a map at the required 
(lower) resolution.

Tnputfile The file containing the map/s to be smoothed.

Output A file containing the smoothed map/s.

Input Parameters

FILENAME1

FILENAME2

N1 N2

N3 N4 

Comments

This is a highly simplified version of the general N0D2 
smoothing routine. Note that the post-smoothing resolution will be 
elliptical and aligned with the X-Y axes. The grid spacing will be 
the same in the input and output maps.

Task GSMOOTH

The file containing the map/s to be smoothed.

The file to contain the smoothed map/s.

The required resolution in X-Y of the map (in 
arcsec) after smoothing.

First and last maps to be smoothed on the file.



W - t  utvyi &  .SwttfSfi fcte. kvwi^> 5  /ii) £ }

^ 2  X  2. .

68M00TH
S S S  CONTROL HRS NOW P A S S E D  TO GSMOOTH XXX 
Z O C L - I - S U P E R S E D E , p r e v i o u s  v o l u t  o f  F O R 0 0 6  h o s  b « « i  
N 0 0 2  L I B R A R Y , TUCSON VAX/VMS E D I T I O N  24  A P R I L  1 9 8 S  
NO SCAN L I B R A R Y  AT TA CH EO.
NO NOOPLOT L I B R A R Y  A T T A C H E O .

T H I S  RUN WAS MADE BY OBS  ON 27  7 8 9  AT 1 7 : 4 9 : 4 6  MST
6 1 V E  NAME OF MAP F I L E  TO B E  SMOOTHEO.61 V E  NAME OF MAP F I L E  TO B E  SMOOTHEO.  . / 4 * j  -
O R 1COM.OAT — — ----------- ------ - rVtVL \*> tfV* i J U  OKI C O M .
6 1 V E  NAME FOR SMOOTHEO MAP F I L E .  J  Q >
OR I  S I  20  ^

P  J jr  tX jl vJQ  O R IS  1Z 0  .N o b
T I T L E
6 R U S S  BEAM.

61 VE  R E B U I R E O  POST-SMOOTH R E S N S  I N  X ANO Y IN  A R C S E C .  ,

,2B , M  ------- -------------------— k a J U X C *T) In l2Jt>% IA.0 ^E N T E R  N OS .  ON F I L E  OF F R S T  ANO L A S T  MAPS TO BE  SMOOTHEO. 
1 1
N AP S 1 TO 1 W IL L  BE  SMOOTHEO.

CONVOLUTION REQUESTED FOR S T Y L E  23  
M IT H  C O S IN E  L A T I T U O E  C O R R E C T I O N S .  
ORTHOGONAL CONVOLUTION FOR MAP

CONVOLVEO MAP( 1 , 1 )  = IN P U T  MAP( 1 ,  1 )  
X S T E P  = 1 Y S T E P  = 1 
CONVOLUTION COMPLETEO.
FORTRAN STOP
I S S  CONTROL NOW P A S S I N G  BACK TO P O P S .  XXX

LfoJt oJ[ $2. .



T O O L K I T
* * *  CONTROL HRS NOW P R S S E O  TO T O O L K I T .  * * *
N 0 0 2  L I B R R R Y ,  TUCSON VRX/VMS EU1 I I  UN ZA H KK1 L  1 a b b  
NO SCRN L I B R R R Y  R T T R C H E O .
NO NOOPLOT L I B R R R Y  R T T R C H E O .

T H I S  RUN WRS MROE BY OBS ON 27  7 85  RT 1 7 : 5 0 : 2 8  M S T .

E N T E R  THE NRME OF THE F I L E  TO BE  RERO FROM.
O R I S 1 2 0

S P E C I F Y  MRP NUMBER R E Q U I R E D  ON F I L E ,
OR 0  FOR H E L P .  OR -1 FOR R NEW MRP F I L E .

S T Y L E , E L , S T R R T V R L . S T O P V A L , - O R - , -  7 7 7 , N F C N T , Z E R O , S T E P  
S T Y L E  5  OR 6 - > I N P U T  ROW OR C O L . C O L  OR ROWSTRRT RND S T O P .  
E N T E R  R COMMRNO P L E R S E  OR <CR> TO ASK FOR ANOTHER MRP.

1 5 . 0 301 NED MAP

[wrnrirccfsrsf? rm? rmnTnrp stop
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Task MAKMAP

Function This task makes the initial map from the raw telescope
data. The user can make any number of maps during one entry 
to MAKMAP, the output maps being put in the same N0D2 file. 
The user can update the pointing, receiver gain parameter and 
atmospheric attenuation factor used in an observation, based 
on the better information available after observation.

Inputfile The Pops Data File (PDFL.DAT) containing the raw scan 
data.

Output A N0D2 file containing the map/s.

Input Parameters

FILENAME1 The name of the output file containing the
map/s.

FILENAME2 The name of the Pops Data File (usually just
PDFL).

N1 N2 The first and last scan numbers of the present
map. Note that if the observations were made 
with a two-channel receiver (i.e. A3 or 1 mm 
Schottky-mixer receivers) the two channels are 
processed separately. If the scans for the 
first channel begin and end with Nl and N2, the 
second channel values are Nl+1 N2+1.

It is often convenient to analyze the two 
channels separately into different output 
files, or all channel 1 maps first, then 
channel 2. This is as different scaling 
factors from map units to mK will apply for the 
two channels.

Y/N Is a modified pointing solution required?

If N, the data is left as observed.

If Y, the task reads the next set of pointing 
data from FIVEPT.DAT, which should have been 
previously prepared on disk. The pointing 
parameters as a function of elevation are 
computed and the data corrected accordingly. 
See Section 5 for a description of FIVEPT.DAT.



Are modified receiver gain parameters to be 
used?

If N, the data is left as observed.

If Y, the user must supply the local sidereal 
times and calibration values (//C or //CP) for 
noise tube calibrations made before and after 
the observation. Linear interpolation is used. 
If Y has already been given here for an earlier 
map made at this MAKMAP entry, the program may 
ask if you wish to keep the values then 
entered. Read the questions carefully and 
reply accordingly.

Are modified atmospheric attenuation factors to 
be used?

If N, the data is left as observed.

If Y, the user must supply the local sidereal 
times and attenuation values (ATTN) from TIPS 
made before and after the observation. Linear 
interpolation is used. If Y has already been 
given here for an ear] ier map made at this 
MAKMAP entry, the program may ask if you wish 
to keep the values entered. Read the questions 
carefully and reply accordingly.

Do you wish to make a map?

If N, no map will be written on the output 
file. Useful if y o u’ve made an error above and 
want a second attempt.
Normally you will reply Y.

The number of points at each end of each scan 
used to define zero for the scan. These points 
should be essentially free of source emission.

The observing frequency in GHz.

The HPBW in arcsec.

The receiver temp, in K. If you haven’t 
measured this, consult the Friend of the 
Telescope to get a reasonable value.
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Y/N Is another map to be made?

If N, the task terminates.

If Y, are the scans in 
the same PDFL.DAT file?

Y/N If N, a new FILENAME2 will be requested.
Flow of input will now return to N1 N2.

Comments

After running MAKMAP, use TOOLKIT to look at the naps that 
have been made. If anything looks too strange, ask those who ought 
to know why!



MAKMAP
St « CONTROL HRS NOW PASSEO TO MAKMAP.  t t t
Z O C L - I - S U P E R S E O E , p r e v i o u s  v a l u e  o f  FO R 0 0 6  h a s  be en  s u p e r s e d e d  
N 002  L I B R A R Y ,  TUCSON VAX/VMS E O I T I O N  24  R P R I L  19 8 5  
NO SCRN L I B R A R Y  ATTACHEO.
NO NOOPLOT L I B R A P Y  ATTACHEO.

T H I S  RUN WRS MADE BY OBS ON 27 7 85  AT 1 7 : 1 1 : 3 9  MST.
G I V E  F I L E  NAME FOR OUTPUT N0D2 MAPS.  . _  j l . * . I ’

s a t  i r a w  jr J h  "Q C f ^ % u V * .  vo  S n T  ± K R W  %
G I V E  F I L E  NAME OF POFL F I L E .  K J *  ^

PO FL  ^1 ........... .. —■ a <  P i i r / .  • J i A T
E N TER  F I R S T  & LA S T  SCANS TO BE A N A L Y S E D .  . » .

3 6 9 4  3 7 1 4  ^ ------ ---- -------------------—  J )  I f w S ' f ' . / £ *

E N T E R  ' V  I F  MOO I F I ED P O I N T I N G  SOLN I S  WANTED.  ****  3 ^ ^  ^ 3 4 1 ^ ^ 3 4 ? %  ~  3 ^ ) V .

P O I N T I N G  SOLUTION R E Q U E S T E t ^ "  L***
V A LU E S  W I L L  BE READ FROM F I L E  F I V E P T . D A T .  .

E N T E R  * Y ’ I F  YOU WISH TO USE M O D I F I E D  CAL VA LU ES
r
CRL  UPORTING R E Q U E S T E D .V *3 ------VJm \avsA. ~Q u ffU M  I t i  & C  fr+JL»JL’ .

ST CAL

L S T  A  ttl  A»zitjrv*£ui*s. .
« . .

E N T E R  L S T  (TO NEAREST  M IN U T E )  FOR F I R S T  CAL 
R S  HH MM E X A M P LE :  12 42 

12 15 —
E N T E R  F I R S T  CAL VALUE ^  ^  k J

3 4 9  ------------- --------  V l “ U /V ~ t  C a ^U*VW-4A 1  .
E N T E R  L S T  (TO NEAREST  M IN U T E )  FOP SECOND CAL

, r , r  -  Exn“PLE: _____________ , S T  ft 4 C J  t o  .
E N T E R  SECOND CAL V A L U E .  . .

347 <3------------- --------- #  c  <Jr TX ia . -fW  C U ^ ^ e X  X  .
ENTER * Y * TO USE M O D I F I E D  ATM.  R B S O R P .  V R L U E S

ATM. ABSOPB. UPOATING R E Q U E S T E O .  ^  ®  # c  ATTM .

ENTER L S T  (TO NEA RES T  M I N U T E )  FOR F I R S T  TAU
AS  HH MM E X A M P L E :  12 42  ^ _  A , + r

12  I B  ^  _____________  L S T  5V S P T i f  KKJ/*' r< ^  .
E N T E R  F I R S T  TAU VALUE ^  , ♦
•IIS -«S------- ----- ATTbl tlr tt*/r .
ENTER L S T  (TO NEA RES T  M I N U T E )  FOR SECONO TAU
A S HH MM E X A M P L E :  12 42  -  k^~ J Tt ̂

1 3 1 3  — -------- i _ s r  A  s ^ T i f  ic. .
E N T E R  SECOND TAU V A L U E .  . ,
*141 ^ U a v U. .

ENTER ' Y *  I F  YOU WISH TO MAKE A MAP ^
V  —------ tAj~«UwW Ww*A-C A- Y*~A/p

MAP MAKING R E Q U E S T E D .

ENTER THE NO. OF P T S  TO US E  FOR B A S E L I N E  AT SCAN ENO.
4  ------------------------------

ENTER THE OBS ER VIN G FR EQUENCY I N  GHZ .

8 4 '2 ^

^e m t e b  t h e  h . p . b . w. i n ^ r c s e c ^ _ _  M f g v J  ^

A . A .  = 2 2 9 . 4 0 3 2 8 6 0 1 2 2 6 4 5  OEC = - 1 5 . 9 1 6 2 7 0 2 9 4 5 9 9 0 8  
ENTER THE R E C E I V E R  TE MP ER AT U RE  I N  K .

< 3 ------------- r  • ^

FOR B A S E L I N E  AT SCAN ENO.  . r  n - '

~ Hm. piyM  JcU & uJz  J)



CURRENT ROW IN MAP I S 1
CURRENT ROW IN MAP I S = 2
CURRENT ROW IN MAP I S 3
CURRENT ROW IN MAP I S = 4
CURRENT ROW IN MAP I S - 5
CURRENT ROW IN MAP I S = 6
CURRENT ROW IN MAP I S = 7
CURRENT ROW IN MAP I S = 8
CURRENT ROW IN MAP I S = 9
CURRENT ROW IN MAP I S = 10
CURRENT ROW IN MAP I S = 1 1

M A T R IX  NDRMAI I R F .
S C A L E  ~ 0 . 0 1 0  WEIGHT L I M I T  ~ 0 . 0 0 0  LOW L I M I T  ~ 0 . 0 0 0

T I T L E
SATURN MAG OJC

0  LOW WEIGHT P O I N T S .  

NOR M ALI SAT ION  COMPLETED 

M A T R IX  MAX-MIN.

T I T L E  2
SATURN MAG OJC
MAX = 4 9 3 9 1 . 5 2 2  MIN

M A T R I X  MAX-MIN.

- 4 9 6 4 7 . 4 8 0

i*rM  1m HXk fu-iW' rw fi f* \ 
S A T l f ’ AW'.

T I T L E  
SATURN 
MRX =

MAG OJC  
3 . 4 4 7  MIN 3 . 2 7

E N T E R  * Y * I F  YOU WISH TO MAKE ANOTH 
R MA P .  . ---------------------

E N T E R  ' Y *  I F  NEW OATA I S  ON SAME IN  
UT F I L E .
Y ^ --------------------



E N T E R  F I R S T  ft LOST  SCANS TO BE  A N A L Y S E O .
3695 3713 ^ ------------------- -

E N T E R  * V  I F  YOU WANT TO K E E P  THE  SAME P O I N T I N G .  y j  -t—~\ rk + sv u A jJL
<3---------- -----VLl \*nM . , , ....

d^ffeMAux

E N T E R  ' V  FOR NEW P O I N T I N G  OR ’ N* FOR 12-11 THUMB-WHLS .  , . _ »  _
y <9------------------VU. wtyC h M  T k  n x x t u r  * )  <?u/*

P O I N T I N G  SOLUTION R E Q U E S T E O .  f  \  \ , £ * r
V A L U E S  W I L L  BE REAO FROM F I L E  F I V E P T . O A T .  f i v ^ r  I -  ,L/“  .

E N T E R  * V  TO K E E P  P R E V I O U S  LH L  V H L b .[ UUS LrlL YML3. ^ I .

4$------------ - #  C  cuW. &jJLsL*c*~t’ /• rv- $<, (J*as**ul4

3 c Z * * ^ e  # T  

VdJtuia •

StT UK. ytjvaAa ''£)
E N T E R  ’ V  FOR NEW CAL V A LS  OR *N* FOR O E F A U L T S  „  0  t

VC « L  UPOATING R E Q U E S T E t T  ^  VATC**^ “D  t ^ I D  W-W

E N T E R  L S T  (TO N EA RES T  M IN U T E )  FOR F I R S T  CAL 
' M H N  -  E X A M P L E :  12^ 42-------------  ^  ^  ^  ^ ^ | ^ T 6 ,

E N T E R  r i B S T  LH L  VMLUL ^ ------------.  *  C  t f c f c  f * V  C A * ^  *  .

I N U T E )  FOR SECONO CAL

-------------------------------------L S T  « L i e < A r e  .

l ^ o o v*lmta A  f i r r N  ao

270
E N T E R  L S T  (TO N EA RES T  M IN U T E )  FOR SECONO CAL 
R S  HH MM E X A M P L E :  12 42 

13 IB
E N T E R  SECONO CAL V A L U E .

271

E N T E R  * V ' TO K E E P  P R E V I O U S  TAU VA LU E S
Y <?------------------

E N T E R  ’ Y * I F  YOU WISH TO MAKE A MAP
Y ^ ----------- tVTV^f" T t)  ITVva K̂X. <K /Vv*^ *

MAP MAKING R E Q U E S T E O .  r

E N T E R  THE NO. OF P T S  TO USE FOR B A S E L I N F  AT SCAN END.
4

u o l  r u n  o n o w L i i i r  n i  j u m i  u n u *  t -

E N T E R  THE O BSERVING  FREQUENCY IN  GHZ .

~  . o
84 ' 2 ^ —--------- —--— O'l^XVVv'f W n C| .

E N T E R  THE H . P . B . W .  IN  ARCSEC 
71 — V* a^c^c^. .

R . R .  = 2 2 9 . 4 0 3 2 8 6 0 1 2 2 6 4 5  DEC = -1 5 . 9 1 6 2 7 0 2 9 4 5 9 9 0 8
E N T E R  THE R E C E I V E R  TEMPER ATU RE IN  K .

2 9 0 ,  ^



CURRENT ROW IN MRP I S = 1
CURRENT ROW IN MRP I S = 2
CURRENT ROW IN MRP I S = 3
CURRENT ROW IN MAP I S = 4
CURRENT ROW IN MAP I S = 5
CURRENT ROW IN MAP I S = 6
CURRENT ROW IN MAP I S = 7
CURRENT ROW IN MRP I S = 8
CURRENT ROW IN MRP I S = 9
CURRENT ROW IN MRP I S = 10
CURRENT ROW IN MRP I S = 1 1

MRTIM X NORMAL I S E .
SCDLC = 0 . 0 1 0  WEIGHT L I M I T  = 0 . 0 0 0  LOW L I M I T  = 0 . 0 0 0

T I T L E
SATURN MRG OJC

0 LOW WEIGHT P O I N T S .  

NORMAL I S R T I  ON COMPLETED 

MATR1X M RX -M IN .

T I T L E  2
SATURN MRG OJC
MAX = 5 5 9 3 4 . 5 2 2  MIN

M ATR IX  MAX-MIN.

5 6 7 4 3 . 4 7 8

~TL(/a \ * r\X { t̂ LK*

Tv^eJjp (Tv% f S a t - j l W

n i L t  
SRTURN 
MRX =

MRG OJC  
3 . 4 4 7  MIN 3 . 2 7

E N T E R  * Y ’ I F  YOU WISH TO MOKE ANOTM 
R MAP .  ^

FORTRAN ST OP
* * *  CONTROL NOW P R S S I N G  BRCK TO POPS 
ts*

< C < R >  >r*r  td A tA ^ <



T U  F j v z f t . 1 > at

£i^/ X). cUJ* %Jc .

240.6
32 .2  33 -9  
3 1 .4  33 - 8
76 .3  35 -18
65 .8  38 -26
80 .2  26 -17  
—999

3 1 .4  37 -11
76 .3  39 -23
65 .8  44 -30  
80 .2  29 -26

3 <v£a % *Jr f  tr< C l^ y \y r^ c J
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Task MAXMIN

Function MAXMIN will print the maximum and minimum intensities (in 
map units) within a map/s.

Inputfile The file containing the map/s to be processed.

Output The maximum and minimum values on the terminal.

Input Parameters

FILENAME The file containing the relevant map/s.

Nl N2 First and last maps to be processed.

Comments

Useful parameters when deciding the contour levels to choose 
for plotting, or the minimum flux to search for in GFIT.



MAXMIN
%%% CONTROL HRS NOW P ASS ED  TO MAXMIN * * *
Z O C L - I - S U P E R S E D E , p r e v i o u s  v a l u e  o f  F O R 0 0 6  h a s  boon s u p e r s e d e d  
N 002  L I B R A R Y ,  TUCSON VRX/VMS E D I T I O N  24  R P R I L  1 9 8 5  
NO SCAN L I B R R R Y  A T T A C H E D .
NO NOOPLOT L I B R A R Y  ATTAC HE D.

T H I S  RUN WAS MADE BY OBS ON 27  7 85  AT 1 7 : 5 7 : 5 4  M S T .

S S i S *  0F “fiP F,LE ™ - BE MB*M1NE^ _____ u  «v, & L  o a i s i x v .
E N T E R  NOS.  ON F I L E  OF F R S T  ANO L A S T  MAPS TO BE  MAXMINEO.

MAPS 1 TO 1 W I L L  BE MAXMINEO.  J j lMC rYUDL- <f  ̂ ^

M AT RI X  MAX-MIN.

T I T L E  I
ORION A COMBINEO MAP,  SCALEO TO 8 4 . 2  GHZ .  _  ' 0 C\
MAX = 8 0 7 . 8 0 9  MIN = - 2 4 . 0 2 9  V --------- H a X  "  \ \
FORTRAN STOP v* rYl^ f
t t t  CONTROL NOW P A S S IN G  BACK TO P O P S .  * * *
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Function MLIST prints the data values in a map on the lineprinter. 
For an az-el map, the local sidereal times can also be printed.

Inputfile The file containing the map/s to be printed.

Output A lineprinter listing of the map values.

Input Parameters

FILENAME

Nl N2

N3 N4 N5

Task MLIST

[N6]

[N7 N8]

Comments

The task will print the data in a number of different formats 
controlled by the parameter N3. The recommended values for N3 are 
the following,

N3 = 2; The header parameters are listed, followed by the data. 
The data is printed row by row starting with the bot
tom row and proceeding to the top. There will be N4 
places before and N5 places after the decimal point.

N3 = 4; The data is printed in the form of a grid.
Successive pages can be gluted together to give the 
complete map. N4 is the number of places allocated 
to each column and N5(>^ 2) is the number of printer 
lines per row. If N5 = 0, it is set to 0.6*N4. Only 
the integral part of the data is printed.

N3 = 5; As N3 = 4, but the fractional part is printed below 
the integral part. This fractional part is 
multiplied by 10**(N4 - 2) before printing. If the 
fractional part represents a weight value, then 0.5 
is subtracted from it before scaling and printing.
(See the N0D2 Manual for more details.)

MLIST can be used in conjunction with a map plotted by TOOLKIT 
for finding bad data in the raw map. This can be edited and the 
edited file saved with TOOLKIT.

The file containing the map/s to be printed.

First and last maps on file to be printed.

N3 = printing style (see below).
N4 = number of places before decimal point 

(but see below).
N5 = number of places after decimal point 

(but see below).

Only requested if the maps are in az-el. Then 
the l.s.t.’s will be printed if N6 = 1.

The l.s.t.’s will be printed in style N3 = 2, 
with N7 places before and N8 places after the 
decimal point.



S S t  CONTROL HRS NOW PRSSEO  TO ML I ST  * * *
Z O C L - I - S U P E R S E O E , p r e v i o u s  v a l u e  o f  FO R0 0R  hnn h « « n  ntiprtr sftriftri 
N002 L I B R R R Y ,  TUCSON VAX/VMS E D I T I O N  24 R P R I L  19 9 5  
NO Sr.RN I 1RRRRY R T T R r .H F n .
NO NOOPLOT L I B R R R Y  RT TR CH E O.

ML 1ST

TMIS RUN UPS UflDC BY DBS ON 27 7 B5 RT 1 6 :01:03 MST.

E N T E R  NRME OF F I L E  TO BE P R I N T E O .   ̂  ̂ I * t w  .  IM<> A .
VENUS1RRU ^ -------------------------------------- -----OM d * IU  V  £  N U S  1  W
E N T E R  F I R S T  MRP RNO L A S T  MAP TO BE P R I N T E D .  '

2 2 ^  uAo-A T2

MRPS 2 TO 2 W I L L  BE P R I N T E D .  tfv\ £  'JU

E N T E R  R )  MPRINT S T Y L E
B )  P L R C E S  B EFO R E  DECIMAL
C)  P L R C E S  R F T E R  D E C I M A L .

C S T Y L E = 2  I S  RE RE AO AB LE  FORMAT.
S T Y L E = 4  I S  SQUARE G R ID  FORM, S I G N A L  ONLY .
S T Y L E = 5  I S  SQUARE GRI O FORM, S I G N R L  AND W E I G H T . )

4 5 0 ^  “----- --- --- ?+VA/r tlx MAjfc Uv, 5  qSUsji**

0 0  YOU WRNT TO P R I N T  THE S I O E R E A L  T IM E  ARRAY TOO? T  o d u v * * * *  C i^ J  ( = 0 * 1 * 5 }  
EN TER  0 FOR NO
E N TE R 1 FOR YE S   ̂ P r XtT** *

EDRTRRN STOP ^  ^  ^ .
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Function NODTOFITS will write a FITS-tape of one or more N0D2 
maps.

Inputfile One or more files of N0D2 maps that it is wished to 
write as a FITS-tape.

Output A FITS-tape of maps that can be read by the AlPS-task 
IMLOD.

Input Parameters

<CR>

L/N

FILENAME 

N1

Comments

The maps to be processed from a given file should be written 
(via Nl) in order of increasing map number on file.

Run NODTOFITS when you wish to export your maps in FITS- 
f ormat.

Task NODTOFITS

Enter ’carriage-return' when you have mounted 
your blank tape and been prompted by the task.

Whether you want ’L'ots of printout or ’N'one.

File containing maps to be written to tape.

Either,
Nl >_ 1; the number in the file of the map to be 
written to tape.
Nl = -1; to enter a new FILENAME.
Nl = 0; to finish.



\Jjt_ w+oX 23 ucrvfe <n\ /££ fjLt £St#©I£ , STIMRt ]  TDtl If

O x  i ^ l r y t  m *4> r »  fiJU  G K I C O M  . ? > # T  O  a  P  I T S - t y c .

\sroh p i f  d|b iA*/\jjr L t ^  ̂  v\n^& — r t v H’ t/Y\y6~y) i t

NUU I Ul- 1 I S £ r f u .  •
SSS CONTROL HAS NOW P A S S E D  TO N O O T O F IT S  * * *
' / O C L - I  - S U P E R S E D E , p r e v i o u s  v a l u e  o f  F O R 0 0 6  h os  be e n  s u p e r s e d e d
P u t  y o u r  b l a n k  t o p e  on MTA 0 :  « * -
P r e s s  r e t u r n  when I t  i s  r e a d y :  11" <Ua 4-ATs-* La  YXl4TU/WJsm ,
’/ .MOUNT-I  -MOUNTED,  m o u n te d  on _ M T A 0 :  •
11002 L I B R A R Y ,  I RAM VAX/VMS E O I T I O N  S E P T E M B E R  1 9 8 2  
NO SCAN L I B R A R Y  AT T A C H E D .
NO NOOPLOT L I B R A R Y  A T T A C H E O .

T H I S  RUN MAS MAOE BY OBS ON 27  7 85  AT 1 7 : 3 9 : 4 5  MEZ.
L o t s  o f  p r i n t  o u t p u t  o r  n o n e ?  ( L / N )
N ^
G I V E  NAME OF MAP F I L E  TO BE U S E D .

 ̂G IVE^ E l  THER MAP NUMBER^ ON F I^ T ]  WHTvfe V y v • p w * ' *  [ J t D4£/£ • S H / ^ ^ T T dH  V
OR -1 FOR NEW F I L E ,
OR 0 TO ENO.

1
DR 0 TO ENO.  .  . I * / i f - d

------- -—------  V l f d z  »â > vrHj r* J uu- •

========== 0 OUMMIES FOUND ANO S E T  TO 0 . 0 0 0 0 0 0 0 0 0 0 E >00

M ATR IX  MAX-MIN.

T I T L E
T0M4 AT 17 20  MHZ TOTAL I N T E N S I T Y .  
MAX = 4 . 0 1 1 E+0 3  MIN = - 1 3 9 .

G I V E  E I T H E R  MAP NUMBER ON F I L E  
OR -1 FOR NEW F I L EOR -1 FOR NEW F I L E ,  % • f .  A
OR 0 TO^END._________ _____________ W * v t c  w f  YA>*f

*3-
0 OUMMIES FOUND ANO S E T  TO 0 . 0 0 0 0 0 0 0 0 0 0 E +00

M ATR IX  MAX-MIN.

T I T L E
T0M4 AT 17 20  MHZ CORRECTED P O L A R I Z E D  I N T E N S I T Y .  
MAX = 2 3 3 .  MIN = - 2 4 . 2

G I V E  E I T H E R  MAP NUMBER ON F I L E ,  
OR -1 FOR NEW F I L E ,
OR 0 TO ENO.

-1
<x VdlM>



G I V E  NHUt U> MHH M L L  I U BL USLU . A r  a

o j i c o m . o p t  ^ ----------------------------- - M t f w  s d U J t  \  J U  o a i c o r i . ' b f l T .
G I V E  E I T H E R  MRP NUMBER ON F I L E ,  J

OR -1 FOR NEW F I L E ,  * . -  , „  .
 ̂ OR 0 TO E N D .^  \J+ 4xZ f  ur*\~  cm J. JU  .

========== 28 0  OUMMIES FOUNO RNO S E T  TO 0 . 0 0 0 0 0 0 0 0 0 0 E * 0 0  =======

M A T R IX  M RX- MI N .

T I  T L E
ORION R COMBINED MRP, S C R L E O  TO 8 4 . 2  GHZ .  
MRX = 1 . 0 9 7 E + 0 3  MIN = - 5 9 . 5

G I V E  E I T H E R  MRP NUMBER ON F I L E ,  
OR -1 FOR NEW F I L E ,
OR 0  TO END.

END'
*3____________________ ^ 6  m/TK. U> 3 W  t m A ,

i t a d a r
1

rm ad  f r o m  t ope 
S I M P L E  =

18 
1 9T

I DENT 10 =
// IR1UKI iffcyrtmgt

0 . 3 6 8 7 3 E  
p a r o e e t  e r  s

2

3

4

8 1 T P I X

N R X I S

N R X I S 1

=

18  9 
19 

2 
20  

1 «

I DENT 1116 =b 1 t s 0 . 3 3 9 0 8 E  
/  I d e n t i f y i n g  p a r a m e t e r s  
/  2 a x i s  

I DENT 12 = 0 . 3 3 9 0 8 E  
// INfcej itdfTyjQanlgj^raraaeters

5

6

N R X I S 2

T Y P E =

4 S 1
19

0 . 2 0 0 0 0 E + 0 1

I DENT INb .= o f  Rows 
/  I d e n t i f y i n g  
/  T y p e  number

0 . 3 3 9 0 8 E  
p a r a e _  
o f  dot  o

7
*

OUMMY = 0 . 0 0 0 0 0 E + 0 0 / Uummy v a l u e i n empt y e

8 COOE = 0 . 0 0 0 0 0 E + 0 0 /

9 I O E N T 1 = 0 . 0 0 0 0 0 E + 0 0 / I d e n t f y i n g

10 I O E N T 2 = 0 . 8 9 0 0 5 E + 0 9 / I d e n t f y i ng

11 I O E N T 3 = 0 . 2 5 0 2 0 E + 0 1 / I d e n t f y  i ng

12 IO E N T 4 = 0 . 2 6 4 0 3 E - 0 5 / I d e n t f y 1 ng

13 I O E N T 5 = 0 . 4 2 0 3 5 E + 0 8 / I d e n t l y i n g

14 I O E N T 6 = 0 . 6 8 8 6 1 E + 12 / I d e n t f y i ng

15 IO E N T 7 = 0 . 1 2 6 6 7 E + 0 8 / I d e n t f y I ng

16 I O E N T 8 = 0 . 8 8 6 0 8 E + 12 / I d e n t f y i  ng

17 I O E N T 9 = 0 . 2 1 6 4 2 E + 0 6 / I den t f v i n a o a r a a e t e r s

A



M

2 5

2 6

2 7

2 8

2 9

3 0

31

3 2

33

34

35

36

T o p s  d o t a l  b y t e s  r e v e r s e d  to  o r i g i n a l  f o r m a t

Top e  d o t a l  b y t e s  r e v e r s e d  to  o r i g i n a l  f o r m a t  
Mt u n i t  c l o s e d  now.  end p r o g  

FORTRAN STOP
1 * 1  CONTROL NOW P A S S IN G  BACK TO P O P S .  * * *
>
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Function NOISE is used to estimate the mean and r.m.s. of the data 
within a specified region/s of a map/s.

Inputfile The file containing the map/s to be processed.

Output The mean and r.m.s. of the data within each specified
region are given on the terminal. The total sum of the data 
point values and number of points are also displayed.

Input Parameters

FILENAME The file containing the map/s to be processed.

Nl N2 First and last maps on file to be processed.

N3 Number of regions within the current map to be
processed.

N4 N5 N6 N7 The rectangular region to be processed given in 
row and column number.

N4 N5 are the first and last columns in the 
region.

N6 N7 are the first and last rows.

[N4 - N7 are requested afresh for each separate region.]

[N3 is requested afresh for each separate map.]

Comments

NOISE is useful for estimating local zeros for regions whose 
flux density is to be estimated by FLUX. The r.m.s. noise of the 
data in a map can be estimated by NOISE, using regions devoid of 
source emission.

Task NOISE



2 0 . 0 40

V / < .  u r v y i  X 5  §JEl-

r./y> . 5 • <f̂ . ttc cL^du\ \^Jaj U C S  Lv\ ^to. 

k M U  C l ^ C ^ L O



NOISE
t t t  CONTROL HRS  NOW PRSSEO TO N O I S E  * * «
7 .0 C L - I  - S U P E R S E D E , p r e v i o u s  v a l u e  o f  F O R 0 06  h a s  be e n  s u p e r s e d e d  
N002 L I B R A R Y ,  TUCSON VRX/VMS E D I T I O N  24  R P R I L  1 9 8 5  
NO SCRN L I B R A R Y  RT TRCHEO.
NO NOOFLOT L I B R R R Y  R T TR CH E O.

T H I S  RUN WAS MRDE BY OBS ON 27  7 85  RT 1 8 : 0 4 : 5 1  MST.
NOI SE  MEASURING ANO I N T E G R A T IO N  PROGRRM.

____________ - T L  ~  4 A -  O t f x c o M . ^ A T
ENTE R F I R S T  RNO L A S T  MRPS R E Q U I R E D  FROM INP U T  F I L E .  _  r  • . » f «  A
I i ^ ----- -----— ------ ------ ^J4r JtZu ^
MRPS 1 TO 1 ON I N P U T  F I L E  W I L L  BE  E X R M IN E O .  1 1
========= I F R U L T  S T R T U S  OF MRPIN I S :  0

MRTR IX  MRX-MIN .

T I T L E
ORION R  COMBINEO MAP,  SC R LE O  TO 8 4 . 2  GHZ .
MRX = 1 0 9 6 . 5 2 4  MIN = - 5 9 . 4 9 5
E S T I M R T I O N  OF MRP N O I S E  L E V E L  FOR R S E L E C T E O  NUMBER OF R R E R S

( F O R  SMRLL V R L U E S  BEWRRE OF ERRORS CRUSEO BY THE WEIGHT FRCTORS OF PO
N T S .

INPUT NUMBER OF R R E R S  TO BE  P R O C E S S E D  , , ^   ̂ ) f  ------s .
2 ■«— ---------------------------- ------------ V k  t k  r . w . S -  s  j- * r  W ?

TOTAL NUMBER OF R R E R S  TO BE  RN R LV ZE O  = 2

S P E C I F Y  AREA BY S T A R T  & STOP CO LS  RNO ROWS ( I . E .  X0 X I  Y0 Y l . )
* *• 1 43 ^  la I *0 J P > I T3 Lh3 .
XRRNGE 1 TO 10 ^  ?
YRANGE 1 TO 43
US ING 282  P O I N T S  MERN I S  4 . 1 6  RNO RMS O E V I R T I O N  I S  1 6 . 9 0

SUM OF THESE  P O I N T S  W IT HI N  CHOSEN REGION I S :  1 1 7 1 . 9 0

S P E C I F Y  AREA BY S T A R T  & STOP COLS  RNO ROWS, ( I . E .  X0 X I  Y0 Y l . )

XRRNGE^ 433S T O ^ ----------------i»  e - f e .  3 * T »  «  ,  I ©  V *  .
YRRNGE 1 TO 43
US ING 240  P O I N T S  MERN I S  4 . 0 2  RNO RMS O E V I R T I O N  I S  1 7 . 9 7

SUM OF THESE  P O I N T S  W I T H I N  CHOSEN RE GIO N  I S :  9 6 4 . 3 0

FORTRRN STOP
XXX CONTROL NOW P R S S I N G  BACK TO P O P S .  * * *
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Task PREPFLOT (To be used only in Tucson Downtown Office)

Function PREPPLOT prepares a plotfile for the ZETA-plotter that
can be unspooled by a subsequent call to DRAW. Various styles 
of contour labelling can be used and astronomical grids can be 
plotted on the final map. PREPPLOT can overlay the contours 
with polarization vectors and mark star positions for 
comparison with optical plates.

Inputfile The file containing the map to be plotted.

Output A plotfile which can be unspooled to the ZETA-plotter by 
DRAW. The user can print a logfile on exit which will help 
identify unlabelled grid lines.

Input Parameters 

FILENAME 

Nl 

Y/N

Y/N

N2 N3 N4

The file containing the relevant map.

The map number on file.

Is there an associated polarization map to be 
overlayed as vectors?

If Y, answer the questions as to which file and 
map.

Is a 20 cm high default-sized plot required?

If N, the plot scale in cm. per degree for both 
X and Y will be requested.

N2 = the lowest contour level to be plotted in 
map units.

N3 = the basic contour interval in map units.

N4 = the polarization scale factor (N4 = 0 if 
there is no polarization map).

If the polarization value at a point is I mu, a 
vector will be drawn there of length I * N4 
tabular units. (tabular unit = grid spacing) 
i»e., if I = 100 mu and N4 = 0.01, the vector 
will have a length of one grid separation 
distance.

N5 Enter -1 for default contour style. This gives
thickened and labelled contours (major con
tours) every tenth contour, with the contour 
interval always being N3.
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N6

Enter 0 to give your own instructions as to how 
frequently you wish to have a major contour and 
at what multiples of N3 you wish contours to be 
drawn. You will be asked for a set of numbers, 

N5A
N5B N5C

where, N5A is the number of major contours for 
which the subsequent N5B and N5C apply.
(N5B - 1) is the number of unlabelled (minor) 
contours between successive major contours. 
N5C defines the contour interval N3 * N5C 
between successive contours. N5A, N5B, and N5C 
must be integer.

Enter -1 unless you wish to mark star positions 
for making the contours into an overlay. If 
you enter 1 or 2, the RA-dec of stars must be 
entered as follows,

Comments

N6 = 1; HH MM SS.S DD MM SS.S 
N6 = 2; DD MM SS.S DD MM SS.S

If N6 = 1 or 2, the task asks for N6A 
N6A = 5 to enter star positions from the 

terminal.
N6A = XX (where XX is a one. or two digit 
positive no. ^ 5 )  to read the positions in from 
a file FOROXX.DAT.
Entry of positions from either terminal or file 

is terminated by typing the word END 
(terminal) or having END as the last entry 
in FOROXX.DAT. END should be on a new 
line.

TITLE The caption to be printed at the top of the 
map. Enter this preceded by the word TITLE, 
i.e.,

TITLE THIS IS A MAP,

N7 N8

N9 N10

The spacing between RA-dec grid lines in 
arcmin.

N7 = N8 = -1 for no RA-dec grid.

The spacing between 1, b (Galactic coordinate) 
grid lines.

N9 * N10 * -1 for no 1, b grid.

The lowest level will be dotted and labelled 'O'. The HPBW
will be hatched in the top left hand corner of the plot. Unspool
the file with DRAW before preparing another plotfile, as DRAW 
deletes all plotfiles on completion.



P R E P P L O T
* t t  CONTROL HRS NOW P R S S E O  TO P R E P P L O T  * * *
^ O CL " I - S U P E R S E O E , p r e v i o u s  v a l u e  o f  F O R 0 0 6  h o s  boon s u p e r s e d e d  
N 0 0 2  L I B R A R Y ,  TUCSON VRX/VMS E O I T I O N  24  R P R I L  1 9 8 5  
NO SCRN L I B R R R Y  R T T R C H E D .
C Y B E R  NOOPLOT L I B R R R Y  MROE 11 NOV 7 6 .

T H I S  RUN URS MROE BY OBS ON 27  7 8 9  RT 1 4 : 3 9 : 3 9  MST.
6 1 VE  NAME OF MRP F I L E  TO B E  CONTOUREO.

61 V E S MRPWNUMBER 1)N F I L E .  ~  ^  ^  p lU O C U  iS  ^  \ C ^ U S  J L R A W ,

^  —  —  P X /H fc . ^  tfu C'Jx
E N T E R .  V , I F  THERE  I S  R MRP TO V C T R .  '  J

E N T E R .  Y .  FOR R PLO T 20CM H I G H .  ha I n  ^ _ I  * /
r o ------------- ------- n < J u  t u  j R J Y  2 0  o ,  L J U s  .
P L O T  S C R L E  = 3 6 4 . 0 8 9 4 5 0 7 5 5 3 2 5 2  CM. P E R  O E G R E E . 0
E N T E R  THE FO LLO WIN G.

R> THE LOWEST CONTOUR (MRP U N I T S ,  W I L L  B E  O R S H E O ) .
B )  THE B R S I C  CONTOUR I N T E R V A L  (MRP U N I T S ) .
C> THE POLN VECTOR S C R L E  F R C T O R ( :  0  I F  NO P O L N ) .

I F 2 Y0U WRNT O E F R U L T  CONTOURS T Y P E  - 1 . E L S E  0 $ 0 0  O  n y ,

^ —*3 -23 QQ **** v *

I T Y P t = I  R . H .  IN HUUKb MIN S t U  i t Z j j L  ,
I T Y P E = 2  R . R .  IN O E G R E E S  RRC MIN RRC S E C  ”  O
I T Y P E = - 1  I F  NO S T R R S  TO B E ^ L O T T E O --------------- ^  ^  f t  ^  f l f t U  .

E N T E R  R CRPT I ON FOR THE MRP R S ,  T I T L E  XX XXXXX E T C .  ^ . i x *# rJLT T T L£ \
T I T L E  SRTURN RT 8 4 . 2  GHZ ,  O URL -BE RM  MRP . <1 ■ - —  W  f t f a .  tfcuo C a M u M  \r*\4AU*ey r^C. J
61 VE  S P R C IN G  BETWEEN RR & OEC G R I D  L I N E S  ( I N  AR CM IN)  4J -  f o  \ & J L  <Q- Iff<. W U Y

vr raiaoTnov m  rdt n unt uoaj▼ rn rutrd _ i _ i " wi r i v u n i u K i n i  u r i u  n u  i u n n  i t u  l u i c r  i a • fl it I

”* ^  ■— * N  *■ £  A -d&c. 0  k  .
61 VE  S P R C IN G  BETWEEN L & B G R I O  L I N E S  ( I N  RRCM IN)  ^  Jr ~

I F  G R L R C T I C  GRIO NOT WRNTEO E N T E R  -1 - 1 .

666 1 ^  ---------- —  n/ <r t \  b c y r d  T ) I* -  'p JL tiJJA  .
SSS CONTROL NOW P A S S IN G  BOCK TO P O P S .  *«* ^

U^ojy<rf( t 3  tti

I )\JL IATXIO
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Function QMSPLT prepares a plotfile for the QMS laser-printer and 
unspools this plotfile to the device. It is very similar to 
PREPPLOT, to which frequent reference will be made below.

Inputfile The file containing the map to be plotted.

Output A  finished plot via the laser-printer.

Input Parameters

FILENAME The file containing the relevant map.

Task QMSPLT

N6

N5

N2 N3 N4

Y/N

Y/N

Nl

See task PREPPLOT.

CAPTION A caption of up to 40 characters that will be 
printed at the head of the plot. Enter this 
without any preceding word TITLE, i.e.,

THIS IS A MAP.

N9 N10

N7 N8

See task PREPPLOT.

Comments

Almost identical to PREPPLOT, but note that the caption has no 
preceding word TITLE!



QMSP LT
I f f  CONTROL HRS NOW P A S S E D  TO QMSPLT  * S *
Z O C L “ I - S U P E R S E O E , p r e v i o u s  v a l u e  o f  F O R 0 0 6  h a s  b e e n  s u p e r s e d e d  
N 0 0 2  L I B R A R Y ,  TUCSON VAX/VMS E D I T I O N  24  A P R I L  1 9 8 5  
NO SCAN L I B R A R Y  A T T A C H E O .
C Y B E R  NOOPLOT L I B R A R Y  MAOE 11 NOV 7 6 .

T H I S  RUN WAS MAOE BY OBS ON 27  7 85  AT 1 4 : 4 7 : 3 8  M S T .
G I V E  NAME OF MAP F I L E  TO BE  CONTOURED.

6 1 VE  MAP NUMBER ^JN F i u f !  ' p & f t t c J  \yvx &r\ ^ A /U S d. I V ,

*  ^  — -------- P kS )r He. sa^-rw */ crvi £  l b  ,
E N T E R  * Y*  I F  THERE  I S  A MAP TO V C T R .  * *

E N T E R  ' V  FOR A O E F A U L T - S 1  ZED P L O T .  j  I / ft. . / y
Y * 3 ----------—-------------- A

P L O T  S C A L E  = 1 3 0 . 2 3 8 3 1 9 9 8 1 4 7 7 5  CM. P ER  D E G R E E .  °  T
E N T E R  THE FO LLO WI NG .

A )  THE LOWEST CONTOUR (MAP U N I T S ,  W I L L  BE OASHEO)
B> THE B A S I C  CONTOUR I N T E R V A L  (MAP U N I T S ) .
C> THE POLN VECTOR S C A L E  F A C T O R ( :  0 I F  NO POL N)  . A ^

-529QQ 5000 0 ^ -------------------- —------------ — VZCf cJr LwZtV'nJb j i  5C>̂ OYv\tu .
I F  YOU WANT O E F A U L T  CONTOURS T Y P E  -1 . E L S E  0 r

-• i X U s C ^  ^ ^ . - S Z S o e n .

1 SE QUENCES  HE I MIN= 5 0 0 0 . 0 0  CLAMlN= 1 . 0 0 0  10=0
I T V P E =
I T Y P E - 1  R . A .  IN  HOURS MIN SE C
1 T Y P E  = 2 R . A .  IN  O E G R E E S  ARC MIN ARC S E C  r  » n .
I T T P E = - 1  I F  NO S T R R S  TO B E _ P L £ T T E O _ -----------  ^  ^  f t  U  f S T t U  .

E N T E R  T I T L E  (NO MORE THAN 40  C H A R A C T E R S )
S ATURN AT 8 4 . 2  GHZ ,  OUAL-BEAM MAP.

6 1 VE  S P A C IN G  BETWEEN RA & DEC G R I D  L I N E S  ( I N  A R CM IN )  , j  h j \ f - J
I F  E Q UA T OR IA L  G R I O  NOT WANTED E N T E R  -1 -1_____________  ^  ^  L J  M -  ^

6 1 VE  S P AC IN G  BETWEEN L  & B G R I D  L I N E S  ( I N  AR CM IN)  A I
I F  G A L A C T I C  GRI O NOT WANTED E N T E R  -1 -1 ^  ^ 0 y r U  " 0  f x M W * *  '

B*6 ^  ^
XXX TOUR PLOT W I L L  R P P E B R  P O S T - H B S T E .  ^  ^  ^  £ )  # Z _

t t t  CONTROL NOW P A S S I N G  BACK TO P O P S .  * * *  . -r-



SATURN AT 84.2 GHZ, DUAL-BEAM HAP.

) ) S a  '*> &  g M Y .
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Function RESTOR will restore a dual-beam map to the equivalent 
single-beam representation via the Emerson et al algorithm.

Inputfile The file containing the map/s to be restored.

Output A file containing the restored map/s.

Input Parameters

Task RESTOR

FILENAME1

FILENAME2 

Nl N2

N3 N4 N5

The file containing the az-el map/s to be 
restored.

The file to contain the restored az-el maps.

First and last maps to be restored on 
FILENAME1.

The parameters giving the dual-beam geometry. 
These will be requested afresh for each of the 
maps to be restored.

N3 = the beam separation between the dual-beam 
responses in arcmin.

N4 = angular offset in degrees of the line 
joining the two beams to the horizontal. N4 is 
measured anticlockwise from the horizontal with 
azimuth increasing to the right.

N5 = the relative amplitudes of the left-hand 
beam to the right. If the beam to the left is 
the negative beam, then N5 is conventionally 
defined to be negative.

Comments

If the sign of N5 is wrong, all sources will appear as holes!



R ES TO R
S S *  CONTROL HRS  NOW PASSED TO R E S T O R  ? * *
Z O C L - I - S U P E R S E O E , p r e v i o u s  v a l u e  o l  h UNUI46 h a s  be e n  s u p e r s e d e d  
N002 L I B R A R Y ,  TUCSON VAX/VMS E D I T I O N  24  A P R I L  1 9 8 5  
NO SCAN L I B R A R Y  ATTACHEO.
NO NOOPLOT L I B R A R Y  ATTACHEO.

T H I S  RUN WAS KAOE BY OBS ON 27  7 85  AT 1 8 : 0 8 : 4 0  M S T .

PROGRAM TO R E S T O R E  DUAL-BEAM O B S E R V A T I O N S  TO A S I N G L E - B E A M  MAP

G I V E  F I L E  NAME FOR INCOMING DUA L- BEA M MAPS.  'T T  J i d -  ^  JL
VENUS 1 RAW }  " ’ ' ~ *.. / •»*

G IV E  F I L E  NAME FOR OUTPUT R E S T O R E D  MAPS.  f t Z i  V 6  Nl/S 1  £ A  W  .

INPUT NUMBER OF F I R S T  AND L A S T  MAPS ON F I L E  TO BE  P R O C E S S E O .  „

S f l PS  FROM 2 TO 2 Ul  u f ^ T p R O C E S S E O . ^  V'feW« S '1  ^ '
I  FA U L T  ST ATU S I S  0 ; MAP NO = 1
I FA U L T  ST ATU S I S  0 : MAP NO = 2

INPUT A )  THE S E P A R A T I O N  OF THE TWO B EA M S,  IN ARC MIN
B )  THE ANG.  O F F S E T  ( D E G S )  OF THE L I N E  J O I N I N G  THE TWO BEAMS.

(MEASURED A N T I C L O C K W I S E  FROM H O R I Z . ,  I O E A L L Y  0 . 0 ) .
C )  THE R E L N .  AM PL . OF L F T - H A N D  BEAM TO RT-HANO BEAM ( I O E A L L Y  1 . 0 )

( I T  LF T - H A N D  BEAM I C  V C .  RCLN AMPL I C  V C . )  
4.1  0 .  -1 .
FORTRAN STOP
f t S  CONTROL NOW P A S S IN G  BACK TO P O P S .  * * *

HM lL i  V L f K 'L L N  HMI L  I j  V L  . /

^  ------ "J> l uU  _

T L  U suJtk y L tw n  (TrZJcteji\jjf .



SATURN MAG OJC 18 - 4 9 5 1 6 . 5
E N T E R  A COMMANO P L E A S E  OR <CR> TO ASK FOR ANOTHER MAP.

5 5 2 3 .7

~ TK sl J L u jJ t -  YVW*^>.

SATURN MAG OJC 18 - 1 3 7 1 . 0
E N T E R  A COMMANO P L E A S E  OR <CR> TO ASK FOR ANOTHER MAP

2 8 0 0 . 3
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Function SETBASE sets a zerolevel for each row of a map, defined 
by the average value of a given number of points at each end 
of each row. The task also allows the scaling of the maps by 
an arbitrary factor.

Inputfile The file to be processed.

Output A file containing the scaled and baselined maps.

Input Parameters

FILENAME1 The file of maps to be processed.

FILENAME2 The file to contain the processed maps.

Nl The scale factor by which to multiply the
current map.

N2 N3 The number of points at the left- and
right-hand ends of each row to be used in the 
baselevelling process for the current map. If 
the user does not wish to change the baselevel 
of a particular map, N2 = N3 =0.
(Nl N2 N3 will be requested afresh for each 
map in the file.)

Task SETBASE

Comments

SETBASE can be used at any stage of the analysis, but is 
particularly useful after RESTOR both for rebaselining and entering 
the scale factor to bring the intensities into calibrated units.



S E T B A S E
SSS CONTROL HRS NOW P R S S EO  TO S E T B R S E  t t t
' / . O C L - 1 - S U P E R S E D E , p r e v i o u s  v a l u e  o f  F O R 0 0 6  h a s  be e n  s u p e r s e d e d  
N 002  L I B R A R Y ,  TUCSON VRX/VMS E D I T I O N  24  R P R I L  1 9 8 5  
NO SCAN L I B R R R Y  RT TR CH EO .
NO NOOPLOT L I B R R R Y  R T T R C H E O .

BE
T H I S  RUN WAS MROE BY OBS 

G I V E  NAME OF MAP F I L E  TO
V E N U S 1 R E S  * 9 --------------------

G I V E  F I L E  NAME FOR B A S E L E V E L L E O  
VEN US1BAS

ON 27  7 85  
B A S E L E V E L L E O .

MAP

T I T L E  2 
SATURN MAG DJC

AT 1 8 : 1 0 : 1 5  MST

ttL

♦ 4 . 1 0 R E S T  0 . 0

—.Vta urtM. StCa X c

^ ? X i  

T U  <a t vM  W  J iJvn

f  J*.

MAP

. 1 7 0 7

1 E N TER  S C A L E  FACT OR  BY WHICH TO M U L T I P L Y  MAP. 
( E N T E R  1 .  I F  S C A L I N G  NOT R E Q U I R E O . )

M ATR IX  S CA L E  TY P E  2
GAIN B 1 1
0 . 1 7 9  0 . 0 0 0

BX1
0 . 0 0 0

B 1 Y 
0 . 0 0 0

S C A L I N G  COMPLETED .
G I V E  NO OF P T S  AT SCRN S T R R T  & END FOR S E T T I N G  Z E R O L E V E L .
4 4
FORTRAN STOP
t * Z  CONTROL NOW P A S S IN G  BRCK TO P O P S .  * * *
>

rtrw .
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Function SUMMARY gives the user a brief synopsis of the parameters 
of the map.

Inputfile The file containing the map/s for which summaries are 
required.

Output The summary printed on the terminal.

Input Parameters

FILENAME The file containing the map/s for which
summaries are required.

Nl N2 The first and last maps on file for which
summaries are required.

N3 The angular units in which angular quantities
will be printed.

N3 = 0 for degrees.
= 1 for minutes.
= 2 for seconds.

The same angular units will be presumed for all 
maps for which summaries have been requested.

Comments

Task SUMMARY

Useful when you've lost track of what you are doing!



SUMMARY
S S f  CONTROL HRS NOW P A S S EO  TO SUMMARY. « * *
Z O C L - I - S U P E R S E O E , p r e v i o u s  v a l u e  o l  hUKIdUb h o s  b e e n  s u p e r s e d e d  
N0D2 L I B R A R Y ,  TUCSON VAX/VMS E O I T I O N  24  A P R I L  1 9 8 5  
NO SCAN L I B R A R Y  ATT ACH EO.
NO NOOPLOT L I B R A R Y  A T T A C H E D .

T H I S  RUN WAS MAOE BY OBS 
E N T E R  NAME OF INPUT F I L E  

ORICOM.OAT ----- ------------

ON 27  7 85  AT 1 8 : 1 1 : 0 0  MST.

E N T E R  F I R S T  ANO LA S T  MAP ON F I L E  TO BE  SU MMARI ZED .  
1 1

SUMMARIES  W I L L  BE G IV E N  FOR MAPS 1 TO

I N  WHICH ANGULAR U N I T S  DO YOU WANT THE INFORMATION 7 
EN T E R  0  FOR O E G R E E S .

1 FOR M IN U T E S .
2 FOR SECONDS.

"  T J o t  O  Ck

to (r~i 0^IC6f1.^>AT

14- L* itt yyi*p •t& ( c h .

l

T I T L E
ORION A COMBINED MAP.  S C A L E D  TO 
OOCUMENT OF T YPE  2 . 0  DATED
OUMMY VA LUE S  A R E - 9 9 9 9 9 9 . 5 0  
THE  MAP HAS BEEN OBSER VED AT 
THE  OBSERVATORY L A T I T U D E  WAS

8 4 . 2  GHZ .
5 7 8 5  MAOE BY OBS

IA% O X “ <OVVV<t/V\

OATA PARAMETERS  X
I N I T I A L  RESOL UTIO N 1 . 1 6 6 7
CURRENT RE SOL UTI ON  1 . 1 6 6 7
TA BU LA R I N T E R V A L  0 . 4 9 9 5 3 4
MAP COORDINATES  1 0 . 4 9 0 2
MAP E X T E N T  2 0 . 9 8 0 4
COLUMNS ANO ROWS 4 3 . 0 0 0 0

8 4 2 0 0 . 00 M H Z. E PO C H  1 9 8 5 . 4 8  
3 1 . 9 5 3 3

Y
1 . 1 6 6 7  MIN U T E S
1 . 1 6 6 7  

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

2 0 . 9 8 0 4
4 3 . 0 0 0 0

COOROINATE SYSTEM 2 1 . 0
TRANSFORMATION TO 1 9 5 0 . 0  C O O R D I N A T E S .

B . 1 1 7 6 7 4 8 3  - 0 . 9 9 2 9 8 9 3 8  0 . 0 1 1 1 6 8 4 4  
0 . 9 8 8 5 4 7 0 5  0 . 1 1 8 2 0 3 6 3  0 . 0 9 3 8 2 2 3 9  

- 0 . 0 9 4 4 8 4 7 8  0 . 0 0 0 0 0 0 0 0  0 . 9 9 5 5 2 6 3 1

- B R I G H T N E S S  TO OEG K S C A L E  
I N I T I A L  C A L I B R A T I O N  1 . 0 0 0 0 0 0  
CURRENT C A L I B R A T I O N  2 . 9 1 7 1 5 3

ZERO 
0 . 0 0 0 0 0 0  
0 . 0 0 0 0 0 0

FORTRAN STOP
* * *  CONTROL NOW P A S S IN G  BACK TO P O P S .  * * *
>
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Function TEKPLT prepares a plotfile for the TEKtronix 4010 or
MODgraph graphics-terminals and unspools it to the device. It 
is very similar to PREPPLOT, to which frequent reference will 
be made below.

Inputfile The file containing the map to be plotted.

Output A finished plot on the graphics terminal.

Input Parameters

FILENAME The file containing the relevant map.

Nl

Y/N

Y/N

See Task PREPPLOT
N2 N3 N4

N5

N6

CAPTION A caption of up to 40 characters that will be
printed at the top of the plot. Enter this 
without preceding it by TITLE, i.e.,

THIS IS A MAP.

N7 N8

See Task PREPPLOT
N9 N10 

Comments

Almost identical to PREPPLOT, only note that the caption has 
no preceding word TITLE!

Task TEKPLT



TEKPLT
S S t  CONTROL HRS NOW P R S S E O  TO T E K P L T  * * *
Z D C L - I - S U P E R S E D E , p r e v i o u s  v a l u e  o f  F O R 0 0 6  h a s  b e e n  s u p e r s e d e d  
N 0 0 2  L I B R R R Y ,  TUCSON VRX/VM S E D I T I O N  24  R P R I L  1 9 8 5  
NO SCRN L I B R R R Y  R T T R C H E O .
C Y B E R  NOOPLOT L I B R R R Y  MROE 11 NOV 7 6 .

T H I S  RUN URS MROE BY OBS ON 27  7 B9  RT 1 4 : 5 6 : 0 9  MST .
G I V E  NRME OF MRP F I L E  TO B E  CONTOURED.

IT E 'E ! U  b M u  u  [ iL
2 -—  QJLfc etc yisuryJ[ yfith .

E N T E R  ' V  I F  T H E R E  I S  R MRP TO V C T R .  '

E N T E R  * V  TOR R PLO T Of  O CT RUL T  C I Z C .
< C R >  uo ti* r w ^

C E M E E . <1 - S^y-J Q&fr ,P L O T  S C R L E  = 1 1 7 . 4 4 8 2 0 9 9 2 1 0 7 2 7  CM. P E R  
E N T E R  THE FO LL O W IN G .

f)> THE LOWEST CONTOUR (MRP U N I T S ,  W I L L  BE  ORSHEO)
B )  THE B R S I C  CONTOUR I N T E R V R L  (MRP U N I T S ) .
C )  THE POLN VECTO R S C R L E  FR C T O R  ( = 0 I F  NO P O L N ) .

?F2 9 ? S u  WRNT O E F R U L T  C O N T O U R S T Y P E  -1 , E L S E  0 . P X / V  C / y C Z i w ’a

■'  --------------------------CS*4n*TD . S ° 0 0 m -U- f " * * '  -5 iS (JOm.(;.
1 SEQUEN CE S  HE I MIN= 5 0 0 0 . 0 0  CLRM1N= 1 . 0 0 0  10=0

I T V P E =
I T Y P E - 1  R . R .  I N  HOURS MIN S E C  
I T V P E S 2 R . R .  I N  D E G R E E S  RRC MIN RRC S E C
I T  Y P E  = - 1 I F  NO S T R R S  TO B E  P L O T T E D  K k ^  m 4 -  ' J -  J 0  A t -  /

-1 ^ ----- -------------- -------- —---------  M V  §>TVI>M^VV> JL4 A X  .
E N T E R  T I T L E  (NO MORE THRN 40  C H R R R C T E R S )

SR TUR N RT 8 4 . 2  GH Z ,  O U RL -B ER M  MRP .
G I V E  S P R C I N G  BETWEEN RR & OEC G R I D  L I N E S  ( I N  R R C M I N )

_.F E.URTOR.BL GR.D NOT W A N T E D  ^  ~ ^  V U
G I V E  S P R C I N G  BETWEEN L  & B G R I O  L I N E S  ( I N  R RC M IN )  t J i / t t U
I F  G R L R C T 1 C  G R I O  NOT WRNTEO E N T E R  -1 -1 .

-I -I

N o  I  j A- 1 * -



S R T U R N  R T  8 4 . 2  G H Z .  O U R L - B E R M  M R P .

>

<x^p<sv>  ̂̂  3 ^/ ^ ■
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Function TFORM performs various coordinate transformations on 
maps, i.e. from RA,dec to 1, b or vice-versa.

Inputfile The file containing the map/s to be included in the 
transformation process.

Output A file containing the (single) map in transformed 

coordinates.

Input Parameters

FILENAME1 The file containing the map/s to be
transformed.

FILENAME2 The file containing the transformed map.

Nl A coordinate code identifier.

0 = absolute 1, b.

1 = absolute RA,dec.

20 = A map in real angle centred on the
given 1, b position (N2,N3). Zero 
rotation (N4 = 0) aligns the axes with 
1, b at the centre of the new map.

21 = A map in real angle centred on the
given RA,dec position (N2,N3). Zero 
rotation (N4 = 0) aligns the axes with 
RA,dec at the centre of the new map.

N2 N3 The coordinates of the required field centre in

degrees.

If Nl = 0 or 20, the centre should be given in 

absolute 1, b.

If Nl = 1 or 21, the centre should be given in 

absolute RA,dec..

N4 If Nl = 20 or 21, N4 is the rotation angle in
degrees for the output map relative to the 

nominal axes.
(Enter 0 for Nl = 0 or 1.)

Task TFORM

N5 N6 Total X-Y sizes of the output map in arcmin.
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N7 N8 Grid point separation in arcmin for the output 
map.

N9 N10 First and last maps in the input file to be 
included in the transformed (output) map.

TITLE A title for the new map entered as,
TITLE THIS IS A MAP.

Comments

Apart from the obvious use of transforming from one coordinate 
frame to another, the task has other uses. It can be employed to 
interpolate a map on to a different grid spacing. This is handy 
for T.V. image display, where a degree of oversampling improves the 
appearance of the image. It can also be used to mosaic a number of 
adjacent, or overlapping, maps into a single output map (with or 
without coordinate transformation). A small section of a large 
map can also be extracted. Different frequency maps can be 
produced on identical grids (probably following the smoothing of 
one) for inter-comparison. Rotation of the Image is useful, for 
long, thin objects such as edge-on spiral galaxies.



\JjI  U rv a Z  2 5  T X t  - c L e ^  ^  ^ rt^ T V i A (J\ \Ju
O W C  O M  . ^ A T  i.)\? Cd^rrUjuvy*,t l o .

TFORM
I * *  CONTROL HRS NOW P A S S E D  TO TFORM « « *
Z O C L - I - S U P E R S E O E , p r e v i o u s  v o l u e  o f  FO R 0 0 6  h a s  be en  s u p e r s e d e d  
N 0 0 2  L I B R A R Y ,  TUCSON VAX/VMS E D I T I O N  24 A P R I L  1 9 85  
NO SCAN L I B R A R Y  ATTACHEO.
NO NOOPLOT L I O RA R Y AT TAC I IC O.

T H I S  RUN WAS MAOE BY OBS ON 31 7 8 5  AT 1 4 : 3 0 : 0 6  M ST .

S « c o 2 bS « t 0F  Mnp F I L E  T0 B E  TT S F 0 --M- ~ ----------- t u  ^  I d c  * K 1 C . - b n - r
G I V E  NAME FOR TRANSFORMED MAP F I L E .  i f  J  ^ a
ORIGAL ^ ----- — -----------J u t  Jc y h r)t\fjp Kr*U Lm. <T* kJU  O k I  C ^ L  .
G I V E  COOROlNATE COOE FOR THE NEW MAP.

0 = NEW G A L A C T I C S  I 1 = R A - O E C U 9 5 0 )
2 0  = F I E L O - C E N T R E D  G A L A C T I C S  ; 21 = F L O - C E N  R A - O E C 5 0  ' I 'A i

2 0  " " ‘ -------------- Y\aA^l  'X tl  W  ) L o l *L J

SSSV-KY C0GRDSIN DEBS INEW 0F FLD CNTRE- t .̂
G I «  C L O C K U I S E  ROTN <OEGS.  ABOUT F I E L O  CENTRE~V B=NO R QT N ^-  q  ^  ^

G I V E  X AND Y E X T E N T S  OF THE NEW F I E L O  I N  AR CM IN.
I S  15 __________
6 1 VE  X ANO Y G R I O - S E P N  IN  NEW G R 1 0 IN  AR CM IN.
.5  .5
61 VE F I R S T  ANO L A S T  MAP NO ON I N P U T  F I L E .
I i c t J  Ik So x  2 0

E N T E R  A T I T L E  FOR NEW MAP A S ,  T I T L E  XXXX XXX X J  “
T I T L E  ORION A AT 8 4 . 2  GHZ ,  IN  G A L A C T I C  COOROS.

HU* a, 1 5 IS'  l a t J .

OATA USEO FROM 1 M A P ( S ) .

FORTRAN STOP
S S S  CONTROL NOW P A S S IN G  BACK TO P O P S .  * * *
>

TutfLt §trC tCu Y*y*jp .



\ j j r \  L A  o J f  < n w  tfv, 0 * . 1 C , ( \ L  V ^ T O O L K X J .

T O O L K I T
S S I  CONTROL HRS NOW P R S S E O  TO T O O L K I T .  * « *
N 0 0 2  L I B R R R Y ,  TUCSON VRX/VMS E O I T I O N  24  R P R I L  1 9 8 5  
NO SCRN L I B R R R Y  R T TR C H E O .
NO NOOPLOT L I B R R R Y  R T T R C H E O .

T H I S  RUN WRS MROE BY OBS ON 31 7 85  RT 1 4 : 3 1 : 3 3  MST .

E N T E R  THE  NAME OF THE F I L E  TO BE  RERO FROM.
O R I G R L

S P E C I F Y  MRP NUMBER R E Q U I R E O  ON F I L E ,
OR 0  FOR H E L P ,  OR -1 FOR R NEW MRP F I L E .
1
S T Y L E , E L , S T R R T V R L , S T O P V R L , - O R - , - 7 7 7 , N F C N T , Z E R O , S T E P  
S T Y L E  5  OR 6 - > I N P U T  ROW OR C O L , C O L  OR ROWSTRRT RNO S T O P .  
E N T E R  R COMMRNO P L E R S E  OR <CR> TO RSK  FOR RNOTHER MRP.
/
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Function TOOLKIT can be used as a quick-and-easy display task on a 
graphics terminal. It can also be used for data editing, 
scaling, baselevelling, changing titles and dummy values. The 
modified maps can be output to a new file.

Inputfile The file containing the map/s of interest.

Output A plot on the graphics terminal and/or a file containing 
edited maps.

Input Parameters

FILENAME1 The file containing the map/s of interest.

Nl If Nl > 0, it specifies the map number of file.
Nl = 0 for a HELP display.
Nl = -1 to give a new FILENAME1 and select 

that file.
Nl = A (alphanumeric character) to exit 

TOOLKIT.

Task TOOLKIT

N2 A command sequence.

N2 gives a command code and the operation will
depend on this and other parameters entered.
The details of the commands are as follows;

N2(=0) N3 N4 N5 N6 This command will first
scale the map by N3 and 
then add a planar distri- 
tribution defined by 
N4 (at BLC), N5 (at BRC) 
and N6 (at TLC).

N2(=l) N3 N4 N5 This will add values to all
points in row N3 varying 
smoothly from N4 (map 
units) at the left-hand end 
to N5 at the right-hand 
end.

N2(=2) N3 N4 N5 The same as N2 = 1, but the
values are added along 
column N3.

N2(=3) N3 N4 N5 In row N3 the data in

columns N4 through N5 will 
be replaced with dummies 
(= AMAP(6)).
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N 2 (-4) N3 N4 N5 As N2 = 3 ,  but the dummies
are inserted in column N3 
for rows N4 through N5.

N2(=5) N3 N4 N5 In row N3, for columns N4
N6 N7 through N5, values will be

added varying smoothly from 
N6 (map units) to N7.

N2(=6) N3 N4 N5 As N2 = 5, but the values
N6 N7 are added in column N3 for

rows N4 through N 5 .

N2(=-222) A new title is read into
TITLE the map header. The title

is preceded by the word 
TITLE as in,

TITLE THIS IS A MAP.

N2(=-333) N3 The dummy values in the
map, and the value in 
AMAP(6), are changed to be 
N 3 .

N2(=-777) N3 N4 N5 This plots a contour map on
the graphics terminal. N3 
contour levels will be 
plotted, the lowest being 
N4 map units and the 
contour-interval being N5 
map units. The plot will 
have equal separation 
between adjacent rows and 
adjacent columns, and 
vertical and horizontal 
lines are drawn at each 
tenth column and row.

N2(=/) This gives an N2 = -777
style plot with default 
contour interval chosen to 
give a fixed number of 
levels between the map 
minimum and maximum values.

N 2 (=-888) N3 N4 N5 As N2 = -777 except that

the separation of adjacent 
rows and columns is such 
that the plot just fills 
the screen.
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N 2 (=-999) 
[FILENAME2]

N2(=<CR>)

N2(=A)

Comments

This will write an edited 
(or unedited!) map to the 
file FILENAME2. The name 
FILENAME2 is requested the 
first time that N2 = -999 
is entered. All subsequent 
calls will write further 
maps to the same file.

This will request the user 
to give a new value for N l , 
allowing the selection of a 
fresh map or a new map 
file. If you have used any 
command N2 = 0 through 6 on 
the presently selected 
file, you will be asked if 
you really meant the <CR>, 
as it would lose your 
editing. Answering
anything but Y or y will 
cancel the <CR>.

Entering an alphanumeric 
character will exit 
TOOLKIT. If any editing 
has been done on the m a p » 
as with N2 = <CR> the task 
will ask if you really want 
to exit and possibly lose 
the editing.

This is a general display and editing task. It can be useful 
at any stage of analysis in either role.



\>l-i k ^ V A K  OV Cl/t' ^  yvi+j)

T O O L K I T
t i t  CONTROL HRS NOW PRSSEO TO T O O L K I T ,  * * *
N002 L I B R R R Y , TUCSON VRX/VMS E O I T I O N  24  R P R I L  10 0 5  
HO SCAN L I B R R R Y  RT TRCHEO.
NO NOOPLOT L I B R A R Y  RT TRC HE O.

T H I S  RUN URS MROE BY OBS ON 27  7 8 5  RT 1 7 : 2 3 : 0 3  M S T .

E N T E R  THE NRME OF THE F I L E  TO BE  RERO FROM.
VENUSIRRW --------- -— ---- ^ J U  V £ N U S l K A W .

ON F I L E ,
^  MRP^ F I L ^ ----------- A x i f c f d c .

S P E C I F Y  MRP NUMBER R E Q U IR E D  ON F I L E .
OR 0  FOR H E L P .  OR -1 FOR R Nj j W MRP F I L E .

S T Y L E , E L , S T R R T V R L , S T O P V R L , - O R - , -  77 7 , N F C N T , Z E R O , S T F P  
S T Y L E  5 OR 6 - M N P U T  ROW OR C O L , C O L  OR ROWSTRRT RND S T O P .
EN T E R  f l COMMRND PLERSE OR <CR> TO RSK FOP RNOTHER M R P . j  a . „  s
/ ----------------------urtft 1% Ij u k A

SRTURN MRG OJC I B  - 4 9 5 1 6 . 5  5 5 2 3 . 7
E N T E R  R COHMRNO P L E R S E  OR <CR> TO RSK FOR RNOTHER MRP.
- 7 7 7  2 0  - 5 2 5 0 0  5 0 0 0

W-L^t LtAxla S O D O  r». j/. 

oj* * ~ $ 2 _ S  0 0  f*. {j.



SATURN MAG OJC 20  - 5 2 5 0 0 . 0  5 0 0 0 . 0
E N T E R  A COMMANO P L E A S E  OR <CP> TO ACK TOP ANOTHER MAP.

THANK "̂ OU £  v i *  f  WW I 0 O L k lT
. . .  CONTROL NOW P A S S I N G  BACK TO POPS * « «  ^  U  l U * J Z s -  ’ .

\
I ** wv6il X o I i a k J o  < Q  5 o o o * i

5 2 . 5 ^ 0



vvt>^ ^  O m ^  ft cm J U  o t ^ x  c o  r ? . ̂  A T

o jr (U * cU S^A. <ŝ  ^ .

T O O L K I T
* * *  CONTROL HRS  NOW P RS S E D TO T O O L K I T .  XXX
N002 L I B R R R Y ,  TUCSON VRX/VMS E D I T I O N  24 A P R I L  1 9 8 5
NO SCRN L I B R R R Y  R T T R C H EO .
NO NOOPLOT L I B R R R Y  R T T R C H E O .

T H I S  RUN WPS MROE BY OBS ON 31 7 85  RT 1 8 : 0 5 : 4 4  MST
ENTER THE NRME OF THE F I L E  TO BE RERO FROM. 
ORI  COM . ORT *&---------- —
S P E C I F Y  MRP NO.  ON F I L E ,  0 FOR H E L P ,  OR -1 FOR NEW MRP F I L E .
0 ----------------- —  fa -J r -
F I R S T  NO.  INPUT I S  MRP NO. ON F I L E  OR -1 FOR NEW F I L E .  F
A F T E R  MESSAGE -COMMRNO P L E R S E - ,  PUT IN FOLLOWING COMMRNOS:
0  ( C R )  =>MSCRLE,  NOTE B AS E  B O O , B O X , B O Y  RODEO R F T E R G R I N  R P P L I E O .

T i c  us O K I  c o m  . ^ > A t

tEc .

1 I fl B 
NO. 
R B 
R B 
R B 
R B

6 I

(CR )  =>ROO NOS.  RLONG ROW I V R R Y I N G  SMOOTHLY FROM R TO B ,  
ROOEO ROUNOEO TO NRST I N T , S O  WT P R E S E R V E D .
(CR)  =>RS R B O V E , ROO RLONG COL I .
(CR )  => R E P L R C E  ROW I WITH DUMMY BTWN COL R , B .
(CR)  => R E P L A C E  COL I WITH OUMMY BTWN ROW R , B .
(CR)  => ADO TO ROW I BETWEEN COLS  A ANO B :

THEN ENTER S TAR T  ANO STOP V A L U E S .
R B  (CR )  => AOO TO COL I BETWEEN ROWS R ANO B .

- 2 2 2  ( C R ) ,  THEN WORD T I T L E  FOLLOWED BY NEW T I T L E  FOR MRP.
- 3 3 3  I ( C R )  CHRNGE R L L  DUMMIES TO NEW OUMMY, I .
- 7 7 7  I R B ( C R )= > PLOT I CONTOURS ,  F I R S T  L E V E L  R ,

CONTOUR I N T  B ;  PLOT IN  NORMRL P R O P O R T IO N S .
- 8 8 8  I  R 8 ( C R )= > SRME ,  BUT PLOT TO F I L L  S C R E E N .
- B B S  ( C R )=> THEN 4 NUMBERS D E F I N E  R REGION OF MRP TO PLOT

INP U T  ROWSTRRT , S T O P , C O L S T R R T , S T O P . R E S E T  WHOLE MRP 0 0 0 0 .  
- 9 9 9  <CR)=> OUTPUT M O D I F I E D  MRP TO R E Q U E ST E D  F I L C N R M C .
I F  YOU S I MP LY  INPUT /  WHEN R S K E D , YOU GET  R O E F R U L T  P L O T .
I F  I N P U T  CR R R I R G E  RETURN ONLY , GO  BRCK TO RERO NEW MRP.
T Y P E  R L P H R - C H R R .  TO E X I T  PROGRRM..................WE MROE I T  C R P T R I N I
S P E C I F Y  MRP NO.  ON F I L E ,  0 FOR H E L P ,  OR -1 FOR NEW MRP F I L E .
I

T k x " U j f "



S T Y L E , E L , S T R R T V R L , S T O P V R L , - O R - , -77 7 . N F C N T . Z E R O . S T E P  
S T Y L E  5 OR 6 - > I N P U T  ROW OR C O L . C O L  OR ROWSTRRT RNO S T O P .
E N T E R  R COMMRNO P L E R S E  OR <CR> TO RSK  FOR RNOTHER MRP.

- g ---------------------------- ^ Am

-L.1 I  I 1 I I i i I 1 I I I 1 1 I i i 1 I I 1 I I I i i i I 1 I 1 1 I 1 i 1 1 1 I i

E N T E R  GRI N  RNO B O O , B O X , B O Y  FOR MSCRLE  
2 . 0 . 100 . 100 .

t3 tfc-

M AT RI X  S C R L E  T YPE  2
GRIN B l l
2 . 0 0 0  0 . 0 0 0

IO O .(* t6 R e ,)) IOO.(J'TLC).
BX1

100.000
B 1 Y 

1 0 0 .0 0 0

S C A L I N G  COMPLETED.
E N T E R  R COMMRNO P L E R S E  OR <CR> TO RSK  FOR RNOTHER MRP.  
/

W a L .  A  c L z ^ + d t  f J S r  O r  y y ^ f  ■
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~TLe vrujjp

lAM- itX, W v ^ 5  <\ Y\JLmS t i t L .

T I T L E  WE BRE  E N T E R I N G  B NEW T I T L E . ^ ----  T J u o  la  " ftC t v f c t i  .
E N TE R  R COMMRNO P L E R S E  OR <CR> TO RSK  FOR RNOTHER MRP.

3 19 30 .00 0 0  4 3 . 0 0 0 0  ^ — ----------------2 p " l3  *h3 1/*̂  f-tfVvo J
EN T E R  R COMMRNO P L E R S E  OR <CR> TO RSK  FOR RNOTHER MRP.  Urft?w oLU 'VV i'iVU ^  .

1 9 5 00 .0 000  0 . 0 0 0 0  ^ ----------------- f l j j  ^  HTW I £ 0 0 * . ^
^NJ | R 1R 1 COMMRNO P L E R S E  OR < C R > J TO RSK FOR RNOTHER MRP.  otf{l**wv> ) t v ^ U L & jV )

5 29 1 .0000 1 2 . 0 0 0 0  ^ ^ w _  /iUm 0  M'U. c/CiA*vv> 1*3 .
ROW **2 9  BETWEEN COLS  1 12 “ f r d J  HtMit# I Xf CtfCu'V'VKo I T 7  h  n  *) 9
S P E C I F Y  VRLU ES  TO RDO RT S T R R T  RNO S T O P .  l ^ .
1000 500 ----------- -«■------- ------— O X t gJ lJjm  < lk  v # j v
EN T E R  R COMMRNO P L E R S E  OR <CR> TO RSK  FOR RNOTHER MRP.  /  I W ^
/ jD00»v,y. ^

t5 5 ©0 >*i * ̂  J 2..

Y I J ml
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132
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3 3 0 VS

7 1 c  4  1 81 5 0 °-

E N T E R  A COMMANO P L E A S E  OR <CR> TO ASK FOR ANOTHER MAP.  
-9 9 9  * 4 ------------------ — . . ___________

EN TER  NAME FOR OUTPUT F I L E .  
ORIMAO

§ i L c  " Q

__________  '  V  f ' i t  O f i j H t C D  .
E N TER  A COMMANO P L E A S E  OR <CR> TO ASK FOR ANOTHER MAP.  I t

"  t>  *M jJr
E N T E R , Y . I F  YOU R E A L L Y  WANT TO LO S E  YOUR E O I T T I N G .  7*00/-< IT

THANK YOU L + th t .
%%% CONTROL NOW P A S S I N G  BACK TO P O P S .  * * *
> z JU1(m ^  j  p--rfr£/r*/wv 

C KXlkfasig, .


