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MODEL III AUTOCORRELATOR (A/C)

The Model III A/C is asynchronous to the control computer.
Bandwidths, configurations, time modes for dumps, and noise tube

control are set manually by the operator. These values are
returned in the data transmission as control words to the control
computer where comparison checks are made with the commanded
values from set-up cards.

A pulse is set at the start of the scan (from the data
record light) to resync the A/C for data collection and subsequent
time dumps to the control computer. The A/C uses a sidereal
oscillator and sets the time dumps for standard 10 seconds or
uses the front panel switches for signal time, reference time,
blanking time, and cycles/dump to calculate the dump period. The
control computer verifies that this dump time is between 7 and 11
seconds. The maximum time is to prevent counter overflows in the
A/C. The minimum is required to complete processing at the end

of an integration period, including FFT, before another dump
arrives.

The A/C interrupts the control computer when a dump period
is satisfied. The control computer is responsible for accumulating
the dumps for the integration period; saving pertinent information
at the center of integration (time and positions); averaging;
normalizing; BW inversion; velocity inversion, clipping; FFT;
forming quotients for S-Power; displaying spectra; writing data
with header information to tape buffers and analysis computer.

The ULO is updated at start of scan and at the end of each
integration period. The first dump from the A/C is shipped at
the start of each scan. This is necessary to clear some accumulated
buffers for program control. Also, a precautionary measure
against a switch setting being changed just prior to observing
start.

End scan time simply stops recording data from the A/C. The
A/C continues to send data between scans to the control computer
based on the last sync-time. The control computer gets the
interrupt, reads the data, calculates spectra on even dumps, and
displays spectra for the operator or observer on the CRT. Errors
for control words are checked between scans for the next observation
to allow the operator to correct before the next start time
arrives.

Electronics Division Internal Report No. 125 describes this
device completely. I have included eight pages from that report
showing a detailed description of the data transferred from the
correlator to the control computer.
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Three different programs are available at the telescope for
observing this receiver:

1) MPOWR3 - Mapping Program
2) SPOWR3 - Switched-Power Program
3) TPOWR3 - Total Power Program

MPOWR3 is used for mapping with the A/C. The integration
period is fixed at 10 seconds (1 - A/C dump). Each record is
treated like SPOWRS3 (switched data) except the relative spectral
intensities for signal and reference are contained in the 16-bit
integer words.

The Switched-Power Program (SPOWR3) has Signal and Reference
spectra on tape as double words (30-bit integer). The signal and
reference power counters are averaged for the number of dumps and
stored on tape.

The Total-Power Program (TPOWR3) accumulates the signal
counters and the reference counters together at the dump time in
the control computer. Only one FFT is necessary and the spectral
intensities are saved on tape. The power counters are averaged
separately and passed in the tape buffers.

System temperatures are not computed on-line at the present
time. We should adopt the method used at the 140-ft now and use
the system temperature calculations as a reference for the integrity
of the operating system.

The following equations are used for system temperature
calculations at the 140-ft:

CSN + CSF TNT
(SPOWR3)CSN - CSF 2

CSN + CSF CRN + CRF TN(TPOWR3)
CSN- CSF CRN - CRF " 4

where
CSN = Power Counter Signal-NT on

CSF = Power Counter Signal-NT off

CRN = Power Counter Reference-NT on

CRF = Power Counter Reference-NT off

T
NT = Value of Noise Tube



The total power mode uses only one input array for summing
the input (signal and reference) correlator data. Power counters
are accumulated separately. Therefore, only one call to ACNCTT
is necessary in the flow diagram. On-source and off-source scans
are determined by storing the off-source scan number in word 2 of
the tape header. This is predetermined by the observer and noted
as an input parameter on the source card at the 300-ft. The

procedure ONTPO and OFTPO makes this distinction at the 140-ft.
The operator also presently has a button on the console control
panel to mark scan as such.

An even number of dumps per integration period are necessary
in order to store time and position information with the data at
center.

MPOWR3 is an exception since each integration period is
automatically a dump period. This program stores time and position
information at time of the interrupt.

The spectrum is inverted by each mixer in the unit after the

30 MHz input so the bandwidths of 10, 1.25, 0.625, 0.078, and
0.039 MHz have inverted spectra when correlated. The control
computer corrects the inversion so that all spectra are recorded
with increasing IF frequency corresponding to increasing point
number or left-to-Right on the CRT display. The correspondence
to RF frequency will depend on whether the first LO is above or
below the line frequency.
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ACNCTT

Subroutine to normalize, clip, transform, and transpose (if necessary).
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