The Interferometer Fringe Reduction Program -- Version II

B. G. Clark and C. M. Wade

(April 1965)

PRINCIPLES OF OPERATICON

The mathmatical principles upon which the reduction lies are developed
in References 1 and 2 and will not be discussed further here. The par-
ticular variant used is the least squares fitting of a sine wave plus a

cons tant, developed in the latter half of Reference 2.

1. Explanation of the Print-Out

a) The heading information for the baseline. This lists the baseline

constants h, By, By, Bz used for the reduction and the baseline number as
well as tape number and date. It also lists the Bessel day numbers used for
precessing the source table and the source table data card.

b) The heading for each source. This lists the apparent position of

the source, precessed to the hour of observation, the Julian day number of
the day upon which the source crosses the meridian, the local oscillator fre-
quency, which is extended in the standard identification data (SID) block

by means of manually set switches, and the scan number. The differences
between the antenna pointing and the true source position are calculated and
printed out tnder the title "pointing corrections." The coordinate encoders
for antenna 1 are not connected, as of this writing, so the pointing cor-
rections for antenna 1 are not correct.

c) The data print-out. There are 13 columns of data printed out for

each minute's observation, as follows:



(iv)
(v)

(vi)

(%)

(xi)

Source number is automatically prefaced with a 3C as most,

but not all, of our sources appear in the 3C catalogue. They
appear to 1 decimal place.

N is a running integer number for convenience in plotting.

It is the number of minutes after the source appeared at 6h
east hour angle.

Hour angle = apparent sidereal time - apparent right ascension
Apparent sidereal time

The amplitude of the least squares sine wave fitted to the
data, in units of the nunber of pulses per tenth second re-
ceived from the voltage to frequency converter,

The phase of this least squares sine wave, in degrees, taken
to lie between -180 and 180°. The phase is so defined that
of two sources, the one with the most positive phase is nearer
the northeast pole of the interferometer.

The fringe frequency in cycles/second

The parameters describing the location in the spacial fre-
qQuency plane. The units are wavelengths, u is the effective
baseline length in the right ascension direction and v is

the effective baseline length in the declination direction.
The RMS deviation of the 600 points from the fitted sine wave,
in counts per tenth second.

The constant component determined in the fitting of a sine
wave plus constant.

The ALC feed-back voltages averaged over the minute. Mainly

of engineering interest.



d)
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Error messages

(1)

e
|l
[
N

(iv)

(v

"Bl = ..., B2 = ..., is not consistent with IB = ..." An
error was made in punching the baseline constants or base-
line number in the card input. Exit is called.

"Date later than 30 June 1967" probably means that the date
was punched in the wrong columns in the input card., Exit is
talled,

"Tape and card dates disagree." This is followed by the Julian
day of the card and tape dates, The program will ignore a
one day difference. Three such messages result in a call

to Exit, unless Sense Switch 2 1is depressed.

"Source not in table.' The machine was unable to match the
recorded antenna positions with the source table positions.
It then proceeds forward until it encounters the ending SID
block, and tries again. If it can identify the source from
this block, it proceeds to reduce the data; if not, it is
lost.

"Tilt, antenna 1 moved ... and antenna 2 moved ... minutes
of arc" occurs if the ending SID positions disagree with the
beginning SID positions by more than 1!'5.

YReduction repeated.'" The ending SID time differed from
that predicted by the beginning SID. The beginning time

was changed to fit the second SID and the reduction was
repeated, resulting in two sets of cards for this block of

data.
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(vii) "Ending SID missing." A beginning SID record was encountered
directly after a data record, with no ending SID between.

(viii) "Beginning SID does not appear where expected.' The record
after a second SID was not a beginning SID. The machine
scans ahead to the next SID. If it is an ending SID, its
identification data are used to reduce the intervening data.
If it iIs a beginning SID, the data are lost.

(ix) "Second SID disagrees with first. Cannot re-reduce." The
record number in the ending SID is unbelievably large, so
the data are not re-reduced, although the time in the ending
SID is not that predicted by the beginning SID.

(x) "I-O check. Return to execution.” An I-O check is probably
a machine error, though it iIs possible that the tape may
contribute to the condition.

(x1) "...Word record encountered and ignored.'" Standard data
records are 601 words long. Shorter records are discarded
with this message. If the record is more than 12 words long,
the machine checks to see if it is an SID record before
discarding it.

(xii) "Record of length exceeding 601 words. Excess words ignored."

e) The card output. The card deck punched by the program is headed

by four cards, the first of which contains the tape number and baseline
parame ters, the second contains the clock error, and the third contains the
last six digits of the Julian day. The fourth card carries two precession
constants and four Bessel day numbers (M,N,A,B,C,D) in radians. Then

comes the source table, which consists of cards containing source number,
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and the apparent RA and declination in radians. The source table is

terminated with a blank card and is followed with data cards punched with
the source number, H.A., Amplitude, u, v, RMS, offset, and N, as explained
under the description of the print-out. The last digit of the Julian day

of meridian passage is also punched.

2. Small Corrections to the Phase

The amplitudes are corrected for the influence of integration, by
di vi si sin (A/2) . s
ivision by —E5 where A is the phase change during the 0.1 second
integration interval, and several small corrections are made to the phase,
immediately before output. All phase effects greather than 0v2 have been

included.

a) The change of the Bessel day numbers with time. The aberrational

Bessel day numbers sometimes change 0V35/day. Therefore, the Bessel day

numbers are to be read in for O UT and extrapolated by the following formulae:

Q-IQa
&+l

= .0000002674 radians/day

(This is general precession only.)

l
R

.000001566 sin ¢ radians/day,

where g is the angle the earth has traveled in its orbit since the vernal

equinox and

dD
3¢ & --0000017075 cos g radians/day.

(These assume that the earth's orbit is circular,)
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These corrections are applied after every beginning SID instead of every
minute as the others are.

b) Refraction is covered in Reference 3. The coefficient was as-
sumed to be 1.00028 (i.e., dew point = 0°Q).

¢) The spherical term of refraction is also covered in Reference 3,
and the correction is applied to the data.

d) A term in the phase arises from the approximation of the inter-
ferometer function by a sine wave. It is derived as follows: The true

interferometer function, f(t) is (Reference 4)
£(t) = A cos 2n(B, cos & + By cos 8 cos T + By)
or approximately, in the vicinity of time ts

£(t) = A cos 2n(C + R(t-t)) + R*(t-t )™

where

)
|

= -Bg cos & sin T
and

Rl

I

-Bs cos 8 cos 7
£(t) = Alcos 2n(C + R(t-t)) -2nRM(t-t4)® sin 2n(C + R(t-t )]
when fitted with the sine wave
As cos 2mR(t-ty) + Ag sin 2nR(t-t4)
(neglecting end effects), the result is

_ a1 | T® oo - 3
A. = A [- cos 2nC - 2n = R* sin 2nCJ
2 24



1 =
A = A = sin 2%C ~ 2n = R* cos 2nC
S L2 24

where T is the interval of observation which results in a phase

{ L2l Lo .
on {c + BT boile., 2nR7TE greater than the true phase. For T = 1 Min,
‘ ) 17

0200042837 B, cos & cos T must be added to the observed phase.

e) Diurnal aberration. This is discussed in Reference 5. The dis-

placements in q and & derived there are

It

Az = 80213 p cos g cos H sec §

AS

"320 p cos #T sin H sin &

where p cos gt is the distance to the axis of the earth compared to the
equatorial radius. If these quantities are inserted in the equations of

Reference 4, the phase changes by

A = 2n(B; cos & sin H sin 6 + B, cos & sin T cos H sec § -Bg cos T sin®

8 sin H) const.

Ag = 2n(B, sin H sin & cos § + By sin h + By cos® 8 cos 7 sin H). const

The second term is constant for all H and § and so may be lumped with Bg.

The remainder is

Ag = 2n sin H cos & (B; sin § + B, cos & cos T). const

21 . const = 020003289

This quantity is added to the observed phase.



II. OPERATING INSTRUCTIONS

1.

a)

Card Formats

Input cards

In columns 1-10 the hour angle of the southwest pole
of the interferometer, in hours, minutes, seconds and

fractions, written with a decimal point after the seconds

B, in columns 11-19 with a decimal point. 1In wavelengths.

By in columns 20-28 in wavelengths, with a decimal point.

Bz in columns 29-37 in fractions of a revolution with

The baseline number in column 41

Columns 3-8 YYMMDD where YY is the year, MM is the month,
and DD the day. No internal spaces permitted.

Columns 11-13 tape number. While tape numbers are less
than 100 they appear in columns 12-13.

Columns 14-23, 24-33, 34-43 and 44-53 contain the 4
Bessel day numbers for Oh V.T. on the date specified

in columns 3-8, In seconds of arc, with sign and

Column 54-59 clock error with sign (- = slow + = fast)

i) Baseline parameter card
A)
and no internal spaces.
B)
)
D)
a decimal point.
E)
ii) Day card
A)
B)
)
decimal point.
D)
and decimal point.
iii

Source table date in columns 2-7 allows source table to

be identified without precessing the positions back to 1950.



-0~

This card should be updated every time the source table is
modified.

iv) Source table. For each source prepare a card containing:

A) Columns 1-7; the source number with decimal point.

B) Columns 8-21: right ascension in hours, minutes,
seconds and fractions, with a decimal point after the
seconds, and no internal spaces.

C) Columns 22-35; declination in degrees, minutes, and
seconds, with a decimal point after the seconds and a
sign in front of degrees. No internal spaces.

The source table iIs terminated with a blank card. It may

contain at most 50 cards, If it has exactly 50 sources, the

blank card should be omitted,

b) Output cards

i} Purameter card

A) Tape number I4, columns 13-16

B) h. I3, I2, F5.2 hours, minutes and seconds in columns
19-21, 24-25, and 28-32

C) B, in columns 42-49 F8.2

D) By in columns 58-65 F8.2

E) Bz in columns 74-79 F6.2

Other columns than those listed may have alphabetic characters.

R
e
Ao

Clock error card. Clock error in columns 1-6, F6.2
iii) Date card. The last 6 digits of the Julian day in columns 1-6.
iv) Precession constant card. Constants M and N in radians

in columns 1-12 and 13-24 respectively. F12.10. The Bessel
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day numbers, also in radians, appear in columns 25-36, 37-48,
49-60, and 60-72, respectively, in E format E12.5.

iv) The punched source table. The source number is punched in

columns 3-7, with 1 decimal place, F5.1, the apparent R.A.

of date in radians in columns 13-24, the apparent declination
in radians in columns 25-36, both with format F12.8. The
source table is terminated with a blank card.

v) The data cards.

A) Source number in columns 1-5 F5.1

B) H.A. sign in column 8, hours in column 9, minutes in 11-12,
seconds in 14-17. Decimal point in 16

C) Amplitude in columns 18-27., Decimal point in column 25

D) Phase in columns 28-37. Phase in degrees, decimal point
in column 34

E) u and v in columns 38-45 and 46 to 53. Decimal points
in columns 45 and 53

F) RMS deviation in columns 54-61. Decimal point in columns
58

G) DC offset in columns 62-72. Decimal point in column 70

H) Last digit of Julian day of meridian transit is punched
in column 74.

I) The running number N iIs punched in columns 75-80.

2. Normal Operating Procedure

a) The baseline parameters are first estimated from the survey list

of Reference 6, or they are eventually taken from the position-calibration

program operating on observations of several point sources.
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b) The date, tape numbers, Bessel day numbers and clock error must
be punched in the format described above. The Bessel day numbers must be
for o! U.T. on the date punched,

c) As many stacks of data cards as desired may be stacked one behind
the other, separated only by the blank card terminating each source table.
The computer operator should be told to put on the tapes in the order cor-
responding to that of the day cards,

d) The card decks should be filed, marked with the date of reduction
and the first card interpreted. The bad cards should then be edited out of

this deck before it is placed on tape.
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III.

THE INTERFEROMETER FRINGE REDUCTION PROGRAM. VERSION II.

B. G. Clark and C. M. Wade

A Programmers Guide to the Interferometer
Fringe Reduction Program

l.

2.

3.

Flow Chart
A greatly simplified flow chart is given in the follow-
ing pages.

Fortran Program Listing

Subroutine listings and Explanations

a)

b)

c)

d)

JD(NY, M, ND) is an arithmetic statement function in
the main fringe reduction program which converts from
years (NY), months (M), and days (ND) to Julian days.

RADI (RA, DEC, ALPHA, DELTA) converts right ascension
(RA) and declination (DEC) from format with hours
(or degrees), minutes, seconds, and fractions read
as a single floating point number into radians
(ALPHA, DELTA). It is permissible to CALL RADI

(RA, DEC, RA, DEC), in which case the answers are
stored in the input woxds.

BCDCNV (IW, IPS, IPO, IPI, IP2, IP3, IP4, IP5, IP6)
aecodes a BCD coded word with the following format:

byte 1 2.3 4 5 6 < bit
1 Jes| [=|z1[pil—
2 TP0 |— | I 192 |—
3 — T [P3|—
4 — |1 pal—
5 — |1 lp5|—
6 — 11 |P6l—

RAD2 (IPS, IPl, IP2, IP3, IP4, IP5, IP6, DEC) when pre-
ceded by a call to BCDCNV unfolds the declination word
from the tape SID and converts to radians, storing in
DEC.



£)

g)

h)

i)

3)

k)

1)

-2w

RAD3 (IPO, IP1l, IP2, IP3, IP4, IP5, IP6, RA) unfolds
a right ascension word from a tape SID, and again
connects to radians.

RAD4 (IPS, IPl, IP2, IP3, IP4, IP5, IP6, RA) unfolds
on hour angle word from a tape SID, and converts to
radians.

RADOUT (ANGLE, ND, NM, FS) converts from an angle in
radians (ANGLE) to degrees (ND) (with proper sign),
minutes (NM), and seconds (FS).

NOCNV (IW, IPl, IP2, IP3) converts a tape data word
(IW) with the following format:

byte 1 2 3 4 5 6 & bit

1 {1P1 + IP2
2 (BCD)
3
4
5 .

IP3 (binary)
6 {1 |

FCNV (IW, IFREQ) converts a BCD word with the 8 digit
format used for SID frequency notation into binary.

TREAD (NOTAPE, IW, IFLGWD, NWDS) reads up to 602 words
from tape unit NOTAPE (Fortran 1-4. Fortran 0 cor-
responds to NOTAPE = 10) into memory area IW. The
four least significant bits of IFLGWD, from the right,
mean redundancy check, end-of-file, end-of-tape, and
I-0 check, respectively. NWDS is the number of words
read from the tape into IW.

BSP (NOREC, NOTAPE) backspaces tape NOTAPE by NOREC
records. Backspacing should not be done with Fortran
BACKSPACE statements.

FLOT (IW, DATA, IAGCl, IAGC2, IGAIN) takes the first
601 words in IW, ignores the first two, and treats

the others as follows: The word is treated as 3

binary numbers. The first twelve bits is extracted,
floated and stored in the DATA array. The second twelve
bits is considered AGC information, and these numbers
are summed, separate sums being kept for odd seconds
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(IAGCl) and even seconds (IAGC2). IGAIN is 1 or 10
depending on wehther bit 25 is a 0 or 1 respectively.
The last twelve bits are discarded.

m) SUMS (CDEL, SDEL, DATA, CFT, SFT, SAVG, SUMSQ) takes
the 599 word array DATA and generates

599
SAVG = )  DATA,
. 1
i=1
599
SUMSQ = ),  (DATA,-DATA)?
i=1
299
CFT = ) (DATA o ,o~DATA) cos (iA)
=-299
299
SFT = T (DATAi+3OO-DATA) sin (1A)
i=-299

sin A = SDEL and cos A = CDEL must be supplied.

Glossary of Variable Names.

This listing does not include such things as the rapid-
ly varying DO parameters, intermediate quantities used
for printout only, and the intermediate variables used in
decoding BCD words.

A Amplitude of the fitted sine wave

AC Cosine component of this amplitude

ALFO

ALF1l . . . . .

ALF2 Intermediate steps in precessing right ascension

ALF3

ALPHA Right ascension of source under reduction

ALT Altitude difference between elements of the
interferometer

ARG Phase of point source at given position

AS Sine component of fitted sine wave

BESA

BESB .

BESC Bessel day numbers, in seconds of arc

BESD



BOSA
BOSB
BOsC
BOSD
Bl
B2
B3
CAB
CDB
CDEC
CDEL

CERR
CFT
CHA
COSA
COSP

COSsZ
CRL
CRLNG(6)
CRO

CT

CTAU
CTM

DAT
DATA (599)
DDEC1
DDEC2
DD1

DDZ
DEBA
DEBC
DEBD
DEC (50)
DEC50
DEL
DEILA
DELC
DELD
DELTA
DET

Bessel day numbers, in radians

1
2

cOs X for Bessel star constants
cos & for Bessel star constants

See ref. 4

W w W

cos §
cosA /A = phase change between subsequent
integrations

Clock error in seconds
Cosine sum ~ see SUMS subroutine

cos H
Cosine of azimuth of baseline
Intermediate, paralactic, term in spherical

term refraction

Cosine of zenith distance

Longitude correction to sidereal time, in seconds
Longitude correction for all 6 baselines

Central readout time, in radians

Civil time, in fractions of a day (approximate)
cos ¥

Civil time of meridian passage of the source

Date in fractions of a year (approximate)

The floated correlator outputs

Declination pointing corrections

Amount telescopes have moved in declination
between beginning and ending SID's.
Corrections to bring the Bessel day numbers
to the time of observation

Source table declinations
Declination from source table cards
A = phase change between subsequent integrations

Derivatives of the Bessel day numbers
Declination of source under reduction

Determinant for the determination of least
squares sine wave



DLTO

DIT1 . . . , .

DLT2 Intermediate steps in precessing declination

DLT3

DPHI Zenith phase rotation (in degrees) due to
plane term of refraction

DPHO Coefficient of spherical term of refraction

DRAl . . . . . .

DRA2 Pointing corrections in right ascension

DR1 Anmount telescopes have moved in right

DR2 } ascension between beginning and ending SID's

Dl Total amount telescopes have moved between

D2 , beginning and ending SID's

ENDH Ending hours of sidereal time from ending SID

ENDM Ending minutes of sidereal time from ending SID

ENDPT Predicted ending time, in minutes = STARTT
+ RECNO + 1

ENDT Ending time in minutes of sidereal time

FI Phase of fitted sine wave, referred to center
of minute

FREQ LO frequency

GAIN 1 or 10, according to gain indicator bit

H Hour angle of south-west baseline pole, in
hours, minutes, seconds

HA Hour angle H

HOLD1 Antenna 2, declination read from beginning SID

HOLD2 Antenna 2, right ascension read from beginning
SID

HP Hour angle of north-east baseline pole, in radians

iiggg ALC feedback levels

IBADDT Number of times tape date has disagreed with
card data

IBASE Baseline number

IBCODE Observer's code

IDATE Card date. Read and printed as YYMMDD, then
converted to Julian days

IFLGWD Flag word from TREAD

IFREQ LO frequency

IGAIN l or 10 according to gain indicator bit

IGOON = 1 if SS2 set, continues reduction even though
dates disagree

ITAPE Telescope tape number

ITBDAT Source table date



IW(602)
JbD

JDATE
JSRCE
KDATE
KSID

KTAG
M
N

ND
NREC
NSCAN
NWDS
NY
OBJECT
OFFSET
P

PHI

PRECM
PRECN
Q

R
RA(50)
RA50
RECNO
RMS

SAB
SAVG
SDB
SDEC
SDEL

SFT
SHA
SIDDCl
SIDDC2
SIDHAL
SIDH2
SIDRAlL
SIDRA2
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Buffer holding raw data read from tape
Arithmetic statement function which converts
to Julian days

Tape date (Julian days)

Number of sources in source table

Julian day of meridian passage

= 1 if source table was searched with no re-
sult, O otherwise

= 0 if tape at load point

Months, in dates

Running number-number of minutes since object
appeared at 6N ecast H.a.

Days, in dates

Record number

Scan number read from tape

Number of words read from tape by READ
Years, in dates

Source under reduction

Constant term fitted with sine wave

End effect term (see ref. 2)

Phase of fitted sine wave relative to point
source at given position

The general precession constants M and N

End effect term (see ref. 2)

Fringe rate in cycles/sec

Source table right ascensions

Right ascension read from source table cards
Record number

rms deviation of data points from least squares
sine wave

sina® for Bessel star constants

Sum of the data points

sin § for Bessel star constants

sin &

sinA,A = phase change between subsequent inte-

grations

Sine sum. See SUMS subroutine

sin H

6 Antenna positions read from beginning SID.
SIDRA2 and SIDDC2 may be replaced by the

H antenna 1 coordinates during the searching

of the source table



SID2D1
SID2D2
SID2R1
SID2R2
SINA
SRCE(50)
STARTH
STARTM
STARTT
STAU
SUMSQ

TAU
TDB
TH
™
U
v

§
o

Ending SID antenna positions

Sine of baseline azimuth

Source numbers for source table

Starting sidereal time - hours

Starting sidereal time - minutes

Starting sidereal time expressed in minutes
sin 7 (ref. 4)

Sum of sguares of deviations of data points
from mean

7 (ref. 4)

tan for Bessel star constants

Hours of time of record

Minutes of time of record

u (ref. 4)
v (ref. 4)
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PROGRAM SECTION &
PREPARATORY OPERATIONS

Begin

50

Write beginning
message
Rewind A0

Type measage

"load tapc A4"

Read and write
baseline constants

Are
baseline
constants con-
sistent with
baseline
number?

Find longitude
gorreotion to ime
Read day data
Find derivatives
of Besael day ros,

Find precession

oconstants M and N
from date on day card

Convert Beasel day
nos. o radiang

e

510
Punch baseline
constants,
source table

k
( Write day constants j

spherical refractive
diurnal
Convert h aberation constant
to radians

508

JSRCE = no, cards
read

e

[

I

|

|

|

|

|

|

l Find planar and

I,

I
)

.
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PROGRAM BECTION 10

PROCESSING 81D°s

1001

Read record A4

forth

re
road A0
Yes Yes
End file? 1508
P Ending No
8ID?
Re-
dundancy
check on firat Type \
reoord? *Set Lape density 4
(KTAG =1 low", Rewind A4 No
No Yes
Beginning Rewind A0
8ID?
N
Less than
12 words Write message
read? *Short record®
Write message J
*"Short record ignored® N
Recompute
o starting sidereal
Yes time
Less '
Beginning N\ 'hp' [ Write message 1018 / than 12 No Scratch record
SID? Expect beginning words on A0
sto* read?
Yes No N
1017 oL
Extract: Yes
Scan No. A 1506 E"ﬂdl 0‘: Read record <
Observer code e on A4
Frequency
[0
ate Py, S | Print source
parameters,
frequency,
1s How pointing corrections,
date within sny Hmes Write date,
1 day of card has the date *Not in source column headings
date? table®
Correct
1002 N Y positions
=2 — —— — — — —— —— —— — ———— —— — to midnight
Calculate sidereal
and Search
civil Ume l source
tabie
Work with
\W [ — A No. 1 [—
positions l
Calculate corrections l
to Bessel day Nos, l \ P \ ‘
N
|
| workwwn .
E t No. 2 L1000 =0 Jeds 3 >J8RCE?
positions > I positions i l
| _— —_—————




@ PROGRAM SECTION 10 (CONTINVEDy

Extract eniny
8ID positions

Within

positions ?

Adjust beginning
| time to fit
ondiny 8ID

Backspace Ad
Write
*Reduction Repeated®



PROGRAM BECTION 18
REDUCTION FOR AMPLITUDE AND PHASE

1586 Y <

1-O cheok? Write
*1-O check”

Write
*Reduction
complete®

\

Less than
3 words

"End SID missing®

v.a
1509, Less s

than 601 Write "Short <

words? record ignored® -
No
m“"; . Write *Excess

an L

word words ignored

1501
Caloulate CRO,

HA, fringe
frequency

Float data array

Find amplitude

e
Make small
corrections to
phase for

refraction, etc.




SIBFTC IFRP DECKs LISTsREF

C INTERFEROMETER FRINGE REDUCTION PROGRAM IFRP II/1s 1 FEB 1965,
g PROGKAM SECTION 005. PREPARATORY OPERATIONS.

g JULTAN DAY ARITHMETIC STATEMENT FUNCTION

¢ REAL JD

JOUNYsMaND)=(NY*¥146097) /74600+(M*¥3057)/100+ND+{ (5=-M/3)/5)%(2=(4=-MOD
INY »4))/4+(100-MOD(NY100))/100-(400-MOD(NY »4C0))/400)+1721028

PRINT MESSAGE -=- LOAD DATA TAPE ON TAPE DRIVE 4. PLACE THE FOL=-
LOWING CARDS IN THE CARD READER.

le DASE LINE CONSTANTSe

2o DATEs TAPE NOes DBESSEL DAY NOSes CLOCK ERRORS

3s SOURCE PCSITION TAEBLE.

OO NN

DIMENSION IW(602)sDATA(599)sSRCE(50)sRA(50)sDEC(50) sCRLNG(6)
507 WRITE (64+1005)

1005 FCRMAT(1H +s31HLOAD DATA TAPE ON TAPE DRIVE 44/1H $45HPLACL THE FOL
ILOWING CARDS IN THt CARD READER«/6X923H1le BASELINE CONSTANTSe/6X,
249H2. DATEs TAPE NOes bESSEL DAY NOSes CLOCK ERRORe/6X926mZe 50U
3RCE POSITION TAULES)

WRITE(64+2C05)
2005 FORMAT(1HL/Z1H )
REWIND ©
CALL TYPE(1+s30HLOAD TAPE ON A4s LGw DENSITY. }
ILADDT = C
READ(5-.3005)HEB1,824835BASE
3005 FORMAT(F10e293F942514)

C VERIFY CONSISTENCY OF CONSTANTS AND SPECIFIED BASELINE.

(&)

IF(ABS(81-1015+%FLOAT (I1BASE+3))eGT4304)G0 TO 508
IF (AbS(52-249¢« %FLUAT { IBASE+3))+GTe304)G0 TO 508
GO TO 575
508 WRITE(6,8005) B1sB2, IBASE
8GOS FORMAT(1HO»4rB61 =FYe295Xs4HB2 =F%e2s32H 1S NOT CONSISTENT WlTH Ib
1ASE =13,18Hs JObL TERMINATED.)
CALL EXIT

DETERMINE LONGITUDE CORRECTION IN SECONDS OF TIME.

o NANS]

509 CRLNG({1)=-0s271
CRUNG(2)=-0.628
CRUNG(3)=~=Ce904
CRLNG{4)=-14341
CRLNG(5)==1.696
CRLNG(6)==24052
CRL=CRLNG(IBASE)

READ DAY DATA. DETERMINE DERIVIATIVES OF BESSEL DAY NOS.

NO O

READ(5s4C05)IDATE s ITAPE»SESASBESBsBESCSBESD S CERK
4005 FORMAT(IB8s1594F10e35F6e2)

NY = IDATE/1C000

M = IDATE/10U - NY¥100

ND = MOD(IDATESL1CO)

DAT (JD(19CU+NYsMsND) = 24387624)/365e42425

DAT AMODI(DAT»140)

DELA = 24674E-7

[/ 1]



DELC
DELD

le5664E-6#COS{6628319 (DAT-0e4712))
1+7075E-6 *¥C0S(6428319% (DAT-0.7283))

nu

READ IN SOURCE TABLE WITH 19500 MEAN POSITIONSe CONVERT TO
APPARENT POSITIONS FOR DATE OF OBSERVATIONSs IN RADIANS.

NN ON

IF(IDATE«GTW650630)160 TO 5C1
PRECM=464101/13750.987
PRECN=20.042/13750.987
GO TO 504
501 IF(IDATE«GTW660630)G0 TO 502
PRECM=494175/13750987
PRECN=214378/13750.987
GC TO 504 :
502 IF(IDATE«GT«670630)G0 TO 503
PRECM=524248/13750987
PRECN=22.714/137504987
GO TO 5G4
503 WRITE(64+5005)
5005 FORMAT(1HOs47H DATE LATER THAN 30 JUNE 1967« JUB TERMINATEDW)
CALL EXIT
oC4 BOSA=BESA/206264.81
BOSB=BESB/206264481
BOSC=BESC/206464481
BCSD=RBESD/206264.81
READ(5,12CC5) ITBDAT
120665 FORMAT({IT7)
DO 505 J=1,50
READ(556005)S5RCE(J) sRASCHDECS0
6005 FOURMAT(FT7eloFl4e2sF1l4el)
IF{SRCE(J)aLEe0e)GO TO 506
CALL RADI(RADUsDECS505ALFGsDLTO)
ALFI=ALFO+PRECM+PRECN*SIN(ALFO)*SIN(DLTO)/COS(DLTEC)
DLT1=DLTO+PRECN*CUS(ALFO)
ALFZ2=0e5% (ALFO+ALF L)
PLT2=0e5%(DLTC+DLTL)
ALF3=ALFO+PRECM+PRECN®¥SINIALF2)*¥SIN(DLT2)/COS(DLT2)
PLT2=DLTO+PRECN®*COS(ALF2)
SAB=SIN(ALF3)
CAB=COS(ALF3)
SPB=SIN(DLT3)
CLB3=CCS(DLT3)
TOB=SLL/CDB
RACJ)=ALF3+BOSA* (2¢30C39+SAD*TDB)+BOSB*CAL*TDB+BOSC*CAB/CUB+RUSU*S

1AB/CDB
DEC(J)=DLT3+BOSA*CAB-BUSS*SAB+BOSC*¥ {0 e43365%¥CDB-SAE*SDB) +00SD*¥CAL*
1508
505 CONTINUE
J = 51
506 JSRCE=J - 1
C
C CONVERT H TO RADIANS» FOR NORTH-EAST POLE.
C
CALL RAD1(HsCe sHPsDUMMY)
HP=HP-3.14159265
C
C FIND REFRACTION CONSTANTS
C

ALT = Ce6215244%Bl + (e7833948%B2%COS(HP)
DPHI 360e%0e00028%ALT
DPHO Oel15%FLOAT(3¥*IBASE+Y)

Hou



[AEANA

7005

9005

510
10005

[
C
(@
v

e RANANA KA NSNS

16C1

1017

1669

COSA = Bl1/ (e 7334%SQRTIBL*¥BL1+B2%52))
SINA = BSORT(1=-COSA%COSA)

PRINT CONSTANTS

WRITE(6s7C05)ITAPEsIDATE sHsE1 92933 [BASEsBESASBESLIBESCsobSusCERK
1sITBOAT '

FORMAT(1H s4HTAPEISs5XsI7/1H s4H H =F9e2/1H s4HB1 =F942/1H s4HG2 =
1F9e2/1H »4HB3 =F942/1H »8HBASELINEI2/1H »22HBESSEL DAY NOS. A=
2F103/2UXs3HE =F10e3/20Xs3HC =F10e3/2CXs3HD =F10e3/1H »11HCLOCK EK
3RORF742/1H s17HSOURCE TABLE DATEI7/1H »68H RECORDS MARKED * WERE R
4EAD FROM TELESCOPE TAPE WITH A PARITY ERROR)

WRITE(6,52005)

IDATE = JD(NY+19COsMsND)

PUNCH CONSTANTS

IFH=H/10C00.

[M=ABS(H/1GCa)

[IM=IM-TABS{IH)*10C0

S=AMOD(AES{H)»100.)
WRITE(7+s9005)ITAPE s IHsIMsSeBLl 3263 +CERRIIDATE sPRECHM s PRECN 9sBUSASBO
15B,B05C,B0OsSD

FORMAT(8X s 4HTAPEI 49 2HH=1332HH [292HM F5e4231HSs5Xs3HB1=F 8642 95X s 3HB2
1=FBe2 95Xy 3HUS=FTe3/F6e2/16/2F12e¢105481245)

DO 510 I=1,JS5RCE

WRITE(T,20005)SRCE(T)sRA(I) sDEC(I)

FORMAT(2AsF5el35X92F1248)

WRITE(7411005)

FORMAT(1H )

PROGRAI SECTION Cl0. LOCATION OF FIRST SID AND EXTRACTION CF SID
DATA o

SEATTH FOR FIRST SID.

KTA =

CALL TREAD(4sIWs IFLGWDsNWDS)

IF {IFLGWDeGES8) WRITE (696015)

[F (IFLOGWD.GE«8) IFLOWD =1FLGWD=~8
IFCIFLGWDeGES2) GO TO 1505

KTAG = KTAG + 1

[F (KTAG «EQe4) CALL TYPE(L1+36HSET A4 TCO LOW DENSITY. PRESS START
1 )

IF(KTAGeEG4) GO TO 1001

LTAG = 1

IF (NWDSeLESL12) WRITE (657015) NwDS
IF (NWDSeLLe12) GO TO 1001

CALL NOCNVIIW(2)sIP1sIP2,1P3)
[F{iP3eNEGIGU TO 1011

ASSTON 1506 TO KK

ASSTGN 1504 TO LL

SCAN NUMEERs OBSERVER CODEs AND FREQUENCY

NSCAN = 1P2

CALL RCDCNV(IWI(3)s1i"SsIPCsIPL1sIP2sIP3+IP4s[P5sIP6)
IDCODE=IPE+10C*IPE+100%IP4+1000*IP3+10000%[P2+1000C0%IP1
CALL FONV(IW(6)s IFREQ)



FREQ = TFREG#2 +260000000G0

EXTRACT AND ChHECK DATE.

O NN

CALL GCDONVIIW(4) 2 1PS, IPbslfl‘lVZslP*aIr4alPis
JDATE = JD1I9CO+10%IP1+1IP2y 10%IPE+[F410* 15+ 11
IFCIARSIJDATE-TOATE) oLL«1)0GC TC 1GC2

WRITE 6,1J1’ IDATE s JLATE

106)

101G FORMAT (1HOs43H TAPL AND CARD LATES DISAGKI L.  CARD

115He TAPE DATE = ,19)

CADDT = I8ALLT + 1

CALL SSWTCH(Z s 10GO0N)
IFCIEADDT « GE w30 ANDe IGUUNSNESL Y  CALL EXIT
GO TO 1602

FIND HOURS AND MINUTES OF S1ID TIvk,

IaNO NG

1002 CALL BCDONVIIWIS) 2 IPSs 1P iRl P2, 1F3, (P4, [P51P6)
TARTH=1GHIP1+1PZ
STARTH=L10%IPA+[P4

PiND CIVIL TIME

NN

CT = STARTH/Z24e+STARTI/1460e = CERR/S64600e — UAT +e
CT = (TH#0.99727
iE (T TelTelGe) CT = CT+ e
it (CTe0Tele) C7 = CT = Lo
CT = 27 + FLOAT(JUATL-LIDATL)
C
C FIND CORRECTIONS TOU mESSSUL DAY HhorBERS
C

CERA = DELARCT
LEEC = ﬁaLCxc.
LEBk = DELDXCT

fnTRAIT SID COCRDINATES rux ANTS 0N La

N OO

O SR
CALL UCDONVIUIW(T) s IPSeIPL s irlalt2elP3slitrdsIPS sl
CALL RADZ2(IPS 9Irlslp29l SelPAsIFD.IP0OL51DLCT)

Catl VCDCNVIITIWIB)Y s IPSalPUeli-lailP2a P3Pl
CALL AaDat IPQ51;>]491F’291P323? el mal M6 STDRIRALY

CALL DODCMVIIWNIG) o [PES 1P il all2- 1053410410
CALL RATG(IPSIP L IPZ el P2alite it v I26.510HALY

3

[BEANS

\

CALL DBCOCNVOIwlICy oIS Tt Ge it lealli2alF 2 IF4aIiTnslP6)
CALL RADZ2UIRPS s IF1eIbZ2elPneliibqe e liPeeSI0OCE)
HOLDI=510DC2
CALL ECDONVILIWLL1) ol SeIFGs IRl el elr3alPaIFL1P6)
CALL RADZ(IPUSIFI«IPZall 3 IbaaTFo¢IP651DRAZ)
H(JLUZZSH)I‘\’/\?
CALL RCDCNV vil
CALL f/‘F'Q(IF >9I
10608 DO 10C3 J=1sJ5RC
IFAABRS (STDRAZ—- !\»\(J)).()T90«@@3726’.”)5 YGO Tu 1003
IF(ARES (SIDOCZ2=UEC(UY) e GTalai 0072665 JGC TL 1OGH
ALPHA=RACD)
CELTA=LLC(Y)
COLIECT=SRCE(J)

o
L

2) 91;’S~IP("'I“]-1’)/"4"?-1'-’14-[@)91\ G
] PRelPlslbbsyIbn.IPsST0MAZ)

-p

{77

DATE =

EXTRACT SI0y COURDINATLSE om0 ARTIGMA Ze 0 SEARCH SUURCE TALLE.

~



AN N

C
C
C

(@)

A YA NA!

10G3

1606
2010

1004

3010

8010

7010

CORRECT POSITIONS TO MEAN FOR DAY

SAB = SIN(ALPHA)
CA3 = COS(ALPHA)
SPB = SIN(DELTA)
CDB = COS{DELTA)
TOB = SDB/CDE

ALPHA =ALPHA+DEBA*(2.30039+SABH#TDOB)Y+DEBC*CAB/COB+DEBD*SAB/ CLB
DELTA = DELTA + DEBA#*CAB+DOEBC*(0643365#CDB~SAB*#SDB)+DEBD*CAL*S50B
SCEC=SIN(DELTA)

CDEC=COS(DELTA)

GO TO 1C04

CONT INUE

CALL RADOUT(HOLD1 sNDesNM9FS)

SIDRAZ2=HOLDZ /15,

CALL RADOUT(SIDRA2INDDsNMMsFSS)

IF(KSID«EQsl) GO TO 1006

KSID=1

SIDDC2=s1IDDC1

SIDRA2=STIDRAL

GC TO 1008

WRITE(632010INDD o NMMsFSSaNDINMFS

FORMAT(1HO s24HSOURCE NOT IN TABLEe RAIZ9I39F6e293X93HDECIGs]3s9F4be
10)

GO TO 1ule

FIND DATE OF MERIDIAN PASSAGE

HA = 10000e%STARTH+100U«¥STARTM+CRL-CERR
CALL KAD1(HAsUe sHASDUMMY)

HA = HA—-ALPHA

IF (HA«GTe3e5) HA = HA -6.28318531
[F(HAWLTe~3e5) HA = HA +6428318531

CTM = CT = HA/6.28318531
MCT = CTM + 75

MCT = MCT = 7

KDATE = JDATE + MCT

PRINT SOURCE NAME AND APPARENT POSITIONs AND RCVR FREQUENCY

DUMMY=ALPHA/15.

CALL RADOUT(DUMMY sNDsNMsFS)

CALL RADOUT(DELTAsNDDsNMM9FSS)

WRITE(6s3010)0BJECT sNDsNMaFSosNDDsNMMsFSS
FORMAT(//7/71HO92H3CF6e196H RA =139134F7e398H DEC =14,13+F6e2)
wRITE(§98010) KDATE

FCRMAT ( 6H DATE +19)

FREQ = FREQ/1000.

WRITE (6s7010) FREQ

FCRMAT(11X»14HLO FREQUENCY =y F1lO0els 5H KC/S)

DETERMINE POINTING CORRECTIONS.

DRA1=137514%(SIDRA1=ALPHA)
DRA2=13751e%(HOLD2-ALPHA)
DDEC1=3437,75%(SIDDC1I-DELTA)

DOEC2=3437475% (HOLD1I=-DELTA)
WRITE(69501C)1BCODESsDRALSDDECI sNSCANSIDRAZ2sDDECZ

501U FURMAT(1H »14HOBSERVERS COUEs17919X929HPOINTING CORRECTIONSe DOKRA1

1 =+sF6el98r SECONDS/64X»6HDDECI=9F6e198H MINUTES/1H 911HSCAN NUMBER



C
C
C

RGN A!

1

4010

1011
1010

1012

1018

1013

1014

1016

10010

IaXANA!

1007

2916946Xs6HDRA2 =9F6el98H SECONDS/64Xs6HDDEC2=9F64198H MINUTES)
PRINT COLUMN HEADINGS.

WRITE(6+4010)

FORMAT(1HOs116H SOURCE N HOUR ANGLE TIME AMP

1l PHASE FREQ U v RMS OFFSET AGC1 AGCZ2/
2)

GO TO KK»s(1506+1013)

FIRST SID NOT PROCESSED

WRITE (6511010)

FORMAT (// 47H BEGINNING SID DUES NOT APPEAR WHERE EXPECTEDe /7/)
GO TO 1018

CALL TREAD(4sIWsIFLGWDsNWDS)

CALL NOCNVI(IW(2)sIP1s1IP2,IP3)

IF (IFLGWDWGE«8) IFLGWD = IFLGWD-8

IF (IFLGWDeGE«2) GO TO 1505

IF (NWDSeLE«12) WRITE(657015) NWDS

[F (NWDSeLE&12) GO TO 1012

WRITE (0) IWsIFLGWDsINWDS

CALL NOCNV(IW(2)sIP1sIP2,1P3)

NREC = IP3

IF (IP3.FEQ«0) REWIND C

IF (IP3.EQ.0) GO TO 1017

IF(IP1eNEs1) GO TO 1012

REWIND O

ASSIGN 1013 TO KK

GO TO 10C9

STARTM = STARTM = FLOAT(NREC)-1.

IF (STARTMeLTe0e) STARTH = STARTH = 1.
IF (STARTMelLTe0Os) STARTM STARTM + 60
[F (STARTHeLTe Oe) STARTH = STARTH + 24,
ASSIGN 1506 TO KK

ASSIGN 1014 TO LL

READ (0) IWsIFLGWDsINWDS

CALL NOCNV(IW(2)sIP1,IP2,1IP3)

RECNO = 1P3

IF {IPleNEsl) GO TO 1509

ASSIGN 1504 TO LL

REWIND O

GO TCO 1001

WRITE (6510010)

FORMAT (2CH ENDING SID MISSINGs )

GO TO 1009

EXTRACT 2ND SID POSITIONS AND COMPARE THEM WITH 1ST SIDe

CALL BCDCNVIIW(T7)sIPSsIPOsIP1sIP2+s1P3s1P4sIP5sIP6)
CALL RAD2(IPSsIP1sIP2sIP3s1P4sIP5s1P6+SID2D1)

CALL BCDCNV(IW(8)sIPSsIPOsIP1sIP2s1P341IP4sIP551P6)
CALL RAD3(IPOsIP1sIP2sIP3sIP4sIP5+1P6+sSID2R1)

CALL BCDCNVI(IW(10)sIPSsIPOsIP1syIP24+sIP3sIP4sIP5+IP6)
CALL RADZ2(IPS»IFP191P2sIP3sIP4sIP5+s1P6s51ID2D2)

CALL BCDCNVIIW(11)sIPSsIRP0sIPYsIP2+s1IP351P4sIP55IP6)
CALL RADZ(IPOsIP1s1IP2s1P3sIP4sIP59IP6sSID2R2)
DR1=ABS(SIDRA1-S]D2R1)

DD1=ABS(SIDDC1-SID2D1)

DR2=ABS(HOLDZ-SIDZR2)

D02=ABS (HOLD1-5102D2)



IF(DR1eLTe0e0005e¢ANDeDR2eLTe0e0005e¢ANDeDD1 oL Te0e0005e¢ANDeDD24LTe00
10005) GO 7O 1001

D1=SQRT(DD1#DD1+CDEC*CDEC*DR1%¥DR1)#%3437475
D2=SQRT(DD2#DD2+CDEC*CDEC*DR2#DR2)#3437475

WRITE(6+6010)D1sD2

6010 FORMAT(1HOsBHTILTe//1H s15HANTENNA 1 MOVEDF10e1ls20H AND ANTENNA 2

IMOVEDF1041940H MINUTES OF ARC DURING THIS OBSERVATION./)
CALL BCDCNV(IW(5)sIPSsIPCsIP1s1P2sIP3sIP4sIP5+1IP6)

ENDH = 10%IP1 + IP2
ENDM = 10%IP3 + IP4
ENDT = 60+%ENDH + ENDM

STARTT = 604%¥STARTH + STARTM

ENDPT = STARTT + RECNO + 1le

IF (ENDPT«GEe1440e) ENDPT = ENDPT = 1440,
IF{ENDPTEQ.ENDT) GO TO 1001

NOREC = RECNO

IF (NORECeGE«150) WRITE (6512010}

12010 FORMAT(84H SECOND SID DISAGREES WITH FIRSTe CANNOT REREDUCE BECAU

A XANANANS!

ONO

e NN

1SE OF ERRCRS IN SECOND S1D. )

IF (NOREC.GE«150)} GO TO 1001

CALL BSP(NOREC+1s4)

STARTH = -ENDH

STARTM = ENDM = RECNO - 1.

IF (STARTMeLTe0Ues) STARTH = STARTH - 1.
IF (STARTMeLTe0e) STARTM = STARTM + 60
IF (STARTHeLTs Oe) STARTH = STARTH + 24,
WRITE (6+9010)

901C FORMATI(// 42H REDUCTION REPEATEDs REMOVE EXCESS CARDS. //10(6X»

1506
1504

6015

1509
7015

8015

1 1H*)//)
GO TO 1504

PROGRAM SECTION 015« DATA READ-INs REDUCTION FOR AMPLITUDE AND
PHASEs OUTPUT OF RESULTSe.

CONT INUE

CALL TREAD(&4sIWsIFLGWDsNWDS)

IF(IFLOGWD.GCE«8) WRITE(646015)

FORMAT (33H I-0 CHECKe RETURN TO EXECUTIONG)
IF(IFLGWDGE«8) IFLGWD = IFLGWD-8
IF(IFLGWDeGE«2) GO TO 1505

TRANSFER IF FIRST SIDe

CALL NOCNV(IW(2)sIP1sIP25IP3)
RECNC=IP3

IF (NWDS «+GTs 15) GO TO 1509
IF(IP3.EQ.0)GC0 TO 1C16

TRANSFER IF SECOND SID. CHECK RECORD LENGTH

IF(IP1 +EQel)GO TO 1007

IF(NWDSeLTe6C1l) WRITE(6s7015) NWDS

FORMAT(1H »13+37H WORD KECURD ENCOUNTERED AND IGNORED )

[F (NWDSeLT«601) GO TO 1504

IF (NWDS<EQe602) WRITE(6+8015)

FORMAT (61H RECORD OF LENGTH EXCEEDING 601 WORDSe EXCESS WORDS IG

1NORED. )

FIND CRC TIME IN RADIANS.



laNaNaXa)

1510

1501

1503

TM=STARTM+RECNO
TH = STARTH + AINT(TM/60.)
IF( THeGE<«244) TH=TH - 24

TM = AMOD(TM»60.)
CRO=10000 % TH+100e ¥ TM=CERR+CRL+294.94
CALL RAD1(CROsOe sCROsDUMMY)

FIND HOUR ANGLE AND GQUANTITIES DEPENDING ON ITe

HA=CRO-ALPHA

IF (HAeGTe3e5) HA = HA -6428318531
IF(HA«LTe=3.5) HA = HA +6.28318531
TAU=HA-HP

STAU=SIN(TAU)

CTAU=COS(TAU)

U=B2*STAU

V=B1*CDEC~-B2*SDEC*CTAU
R=U*CDEC/13750987

DEL= +.628318531%R

SOEL=SIN(DEL)

CDEL=COS(DEL)

N = 2294183118%HA+360e5

CONVERT DATA ARRAY TO FLOATING POINT AND TRUNCATE TO GIVE COR-
RELATOR OUTPUT ONLY.

CALL FLOT(IWsDATASIAGCLlsIAGC2sIGAIN)
GAIN = IGAIN

IAGCY1 =(IAGC1+150)/300

IAGC2 = (IAGC2+1491)/299

FORM SUMS FOR REDUCTION.
CALL SUMS(CDELsSDELsDATASCFTsSFTeSAVGySUMSQ)
FIND PHASEs AMPLITUDEs RMSs OFFSET

P=SIN(599«*DEL)/(599+%SDEL)
Gz=SIN(299«5#DEL) /(5994 %SIN(Qe5%DEL))
DET=0e5%{1e+P)=0*Q

AC=CFT/{599%DET)
AS=2e%#SFT/((le=P)%#590G,)
FI=ATANZ2({ASsACQC)

A=SQRT(AC*ACH+ASH*AS)

A = ARDEL/(2#SIN(DEL/24))

RMS=SQRT ( (SUMSQ ~AC*CFT~AS*SFT)/599.)
OFFSET={({SAVG~Q*¥CFT/DET)/599.
ARG=B1*SDEC+B2*CDEC*CTAU+R3

PHI = 57e62958%F1~360*%AMOD(ARGs1 )

CORRECT FOR REFRACTION AND FRINGE RATE CHANGE

SHA = SIN(HA)

CHA = COS(HA)

COSZ = 0e6215244%SDEC + 07833948%CDEC*CHA

COSP = (0e7833948%SDEC-066215244%CDEC*CHA ) #COSA+CDEC*SHA*S [NA

PHI = PHI + DPHO¥COSP/(COSZ*COSZ) +442836825E~-4 *B2*CDEC*CTAU

1+00003289#CDECHSHA*ARG

PHI = PHI - DPHI/COSZ
IF(PHIeGTe180s)PHI=PHI-360.
[F(PHI«LTe~180e)PHI=PHI+360a



aNaNa!

a¥aXa¥a)

IF(ABS(PHI)«GT«1804)GO TO 1503
OUTPUT OF RESULTS.

HAHA=HA/15.

CALL RADCUT(HAHASL1 :L2s2)

HOHO=CRO/ 1%

CALL RADOUT(HOHOsL11sL22+22)

A = A*GAIN

RMS = RMS*GAIN

OFFSET = QFFSET#GAIN

IF(IFLGWDWEQel)Y GO TO 1507

WRITE(6s1015)0BJECToNsL 1oL 29Z9L 1190 22sZZ sAsPHI sRsUsVIRMSSOFFSET

1sTAGC1,1AGC2
1015 FORMAT(1IH 92H3CF6el 15914913 sF6e23183139F6e23F9elsFlle293FLl0e532F9

10sF11e29F8e1s2[5)

GO TO 1508
1507 WRITE(655015)0BJECToNoL 1oL 297 sL 119022922 9sAsPHIsRsUsVIRMSSOFFSET

1+ IAGC1sIAGC2
5015 FORMAT(1H 92H3CFbelsl59149]3sF6e23145139F6a2sF9elsFlla2sFl0e592FF

10sF1lle2:F8ele21593H %)
1508 WRITE(7+4015)0BJECTsL1sL 292 sAsPHIsUSVIRMSoUFFSET sKDATE 9N
4015 FORMAT(F5410149]39F5e19F10e629F10e392F8e0sF8e29F11le2s1lXs11s16)

GO TO LL»(150451014)

REDUCTION COMPLETEs RETURN TO START FOR NEXT BLOCK OF DATA, OR
CALL EXIT IF TAPE 1S FINISHED

1505 WRITE(6492C15)ITAPE
2015 FORMAT(1H14+17HREDUCTION OF TAPEISs14H 1S COMPLETE. )
WRITE(6,3015)
3015 FORMAT(1