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Abstract

This document describes the GO Keywords that will be commonly used in GO Tables by observers. GO
Keywords are used within GO Tables to setup the GBT for observations. The keywords listed in this document
do not comprise the total list of GO keywords. We also present the possible values for the keywords.

N.B. This document will be continuously under construction while GO is being developed. Thus the reader
should frequently check for new versions of this document.
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1 Introduction

Every setup and built-in procedure parameter in the GBT Observer’s interface (GO) has a predefined keyword.
When a value is assigned to a keyword in a GO table the corresponding parameter(s) are set in hardware or the
value is retained for use when a procedure is called. Most keywords have unique names in the system, but some,
like bandwidth, are repeated in different devices (spectral processor, spectrometer, etc.). Hence, every keyword is
assigned to a group which is designated by a keyword prefix. For example, sp.bandwidth is the bandwidth of the
spectral processor. If a keyword applies to only one device, the prefix may be omitted, but the safest thing is to
use it. The prefixes assigned so far are listed below.

Keywords may be written in their shortest, unambiguous form, e.g. sp.band, but for table readability it is usually
a good idea to use the full name or assign a good alias. The shortened form is better left to interactive assignment
on the command line of the command line window where conflicts are caught immediately and help is available
on the possible choices.

2 Keyword Prefixes

Keywords are associated with specific hardware devices or with the procedure set. A few keywords naturally
have the same name on different devices so every keyword has a prefix to designate its device group, e.g.
dcr.integrationtime. The prefixes assigned so far are shown in Table 1.

Keyword Prefix | Device

proc Procedures

sc Scan Coordinator

ant Antenna

lol LO1

conv Converter Rack

ifrack IF Rack

algfilt Analog Filter Rack

X Currently selected receiver
rxpfl Prime Focus 1 Receiver
rxpf2 Prime Focus 2 Receiver
rx1to2 21 cm Receiver

rx2to3 11 cm Receiver

rx4to6 6 cm Receiver

rx8tol0 3 cm Receiver

rx12to18 2 cm Receiver

rx18t026 1 cm Receiver

rx26to40 8 mm Receiver

rx40to052 6 mm Receiver

rx65t095 4 mm Receiver

rx95tol15 3 mm Receiver

pfsup Prime Focus Support Rack
bepm Berkley-CalTech Pulsar Machine
der Digital Continuum Receiver
spm Spectrometer

sp Spectral Processor

3 GO Keyword Types

GO Keywords values can be of several types. These are:
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floats Keywords of the float type can take on any numerical value. Sometimes the range of allowed values is
limited. For example, the rest freqeuncy of the observations must be greater than zero.

integers Keywords of this type can only be integers. Sometimes the range of allowed values is limited.

strings Must be inclosed in a pair of double qoutes. For example,

sc.proj-id = “GBT-01A-075”
boolean Currently, consists of the two strings “T” and “F”.

enumerated Some keywords are limited to a few possible values. These keywords are of the enumaration type.
The possivle values consist of specific string values. For example, the 1 cm receiver beam switching pa-
rameter can be either

rx18t026.beam_ctrl = “computer”
or

rx18to026.beam_ctrl = “manual”

sexagecimal Presently, sexagesimal formats for time, R.A., and Dec. constants are HH:MM:SS.S and sDD:MM:SS.S.
No whitespace is allowed in this type.

arrays Some keywords are actually arrays. For example, there are up to eight IF center frequencies that can be
set in the spectral processor, one for each IF channel. As in glish, keyword arrays are subscripted with
square brackets, and ranges may be specified. Some possibilities are

Set the second IF channel center frequency to 256.8 MHz.
sp.iffrequency[2] = 256.8

Set IF channels 1 through 4 to separate center frequencies.
sp.iffrequency[1:4] = [245.0, 255.0, 245.0, 255.0]

Set IF channels 1, 3, and 5 to separate center frequencies.
sp.iffrequency[1,3,5] = [245.0, 255.0, 245.0]

Set all IF center frequencies to 250.0 MHz.

sp.iffrequency = 250
If there is a mismatch between the number of indices in the keyword index array and the number of values to
the right of the equal sign, you will get a warning, but the assignment will be executed anyway. Extra values
will be ignored. If there are too few values, the last value will be assigned to all remaining keyword array
members specified. More complex glish index syntax, such as [1,2,4:6], or wild cards are not recognized
by the table parser. If the keyword is not an array, the index will be ignored.

A keyword array can be an array of any of the above types (floats, integers, strings, boolean or enumerated)
except sexagecimal.
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4 GO Keywords

4.1 Procedures

There are currently seventeen pre-defined procedures that can be used. To have any procedure run the observer
just needs to enter the procedures name in a GO Table. All parameters that are used by that procedure must be set
in the GO Table before the procedure is run. Below is a list of the pre-defined procedures and the values that they
use.

4.1.1 List of available procedures

e track procedure

e cross procedure

e ralongmap procedure

e declatmap procedure

e pointmap procedure

e offonoff procedure

¢ fivepoint procedure

e circle procedure

e tipping procedure

e focusprime procedure

e peak procedure

e pointfocussubreflector procedure
e slewto pseudo-procedure
e offon procedure

e onoff procedure

e nod procedure

e focussubreflectorprocedure

4.1.2 track procedure

This procedure tracks a fixed point in the chosen coordinate system or moves the telescope from that point at a
constant rate in one or both coordinates. The available keywords for the track procedure are shown in Table [I]

4.1.3 cross procedure

The Cross procedure sweeps through the specified position in the chosen coordinate system in the four cardinal
directions. Its primary purpose to deterime pointing offsets. Each sweep will be a separate scan with the Scan
Length automatically determined by the coordinate Lengths and Rates. The available keywords for the cross
procedure are shown in Table
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| RA&DEC | HA&DEC | Galactic | Az. & ElL /Encoder | User Defined | Solar System
proc.ra proc.ha proc.long proc.az proc.udlong proc.sslong
proc.dec proc.dec proc.lat proc.elev proc.udlat proc.sslat

proc.rarate
proc.decrate
proc.secantdec

proc.harate
proc.decrate
proc.secantdec

proc.longrate
proc.latrate proc.elevrate
proc.secantlat | proc.secantelev
proc.scanduration
proc.repeatnumber
proc.realtimedisplay
proc.data

proc.azrate proc.udlongrate
proc.udlatrate

proc.secantudlat

proc.sslongrate
proc.sslatrate
proc.secantsslat

Table 1: Keywords available for the track procedure. The keywords that are active depends on the selection of the
sc.coordinatemode and sc.offsetcoordinatemode keyword values.

RA & DEC HA & DEC Galactic Az. & El. / Encoder | User Defined Solar System
proc.ra proc.ha proc.long proc.az proc.udlong proc.sslong
proc.dec proc.dec proc.lat proc.elev proc.udlat proc.sslat

proc.rarate

proc.harate

proc.longrate

proc.azrate

proc.udlongrate

proc.sslongrate

proc.decrate

proc.decrate

proc.latrate

proc.elevrate

proc.udlatrate

proc.sslatrate

proc.ralength

proc.halength

proc.longlength

proc.azlength

proc.udlonglength

proc.sslonglength

proc.declength

proc.declength

proc.latlength

proc.elevlength

proc.udlatlength

proc.sslatlength

proc.secantlat

proc.secantelev

proc.secantudlat

proc.secantsslat

proc.secantdec | proc.secantdec

proc.startnumber

proc.repeatnumber

proc.realtimedisplay

proc.data

Table 2: Keywords available for the cross procedure. The keywords that are active depends on the selection of the
sc.coordinatemode and sc.offsetcoordinatemode keyword values.

4.1.4 ralongmap procedure

RA/Long. Map does a raster scan centered on the specified position in the chosen coordinate system. Scanning is
in the R.A., longitude, or azimuth coordinate with the direction and starting corner determined by the signs of the
Rate and Step size. The available keywords for the ralongmap procedure are shown in Table

4.1.5 declatmap procedure

Dec/Lat. Map does a raster scan centered on the specified position in the chosen coordinate system. Scanning is
in the Dec., latitude, or elevation coordinate with the direction and starting corner determined by the signs of the
Rate and Step size. The available keywords for the declatmap procedure are shown in Table 4]

4.1.6 pointmap procedure

Point Map constructs a map by integrating at fixed positions on a grid. The stepping direction and starting corner
are determined by the signs of the Step sizes. The extent of the map is determined by the Step sizes and the
number of Points in each direction. The fastest stepping is in R.A., longitude, or azimuth. A reference off position
and frequency of occurrence may be specified. The available keywords for the pointmap procedure are shown in
Table[3
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| RA&DEC | HA&DEC | Galactic | Az. & El. / Encoder | User Defined | Solar System
proc.ra proc.ha proc.long proc.az proc.udlong proc.sslong
proc.dec proc.dec proc.lat proc.elev proc.udlat proc.sslat
proc.rarate proc.harate proc.longrate proc.azrate proc.udlongrate proc.sslongrate
proc.ralength proc.halength | proc.longlength | proc.azlength proc.udlonglength | proc.sslonglength

proc.decstep

proc.decstep

proc.latstep

proc.elevstep

proc.udlatstep

proc.sslatstep

proc.raoffset

proc.haoffset

proc.longoffset

proc.azoffset

proc.udlongoffset

proc.sslongoffset

proc.decoffset

proc.decoffset

proc.latoffset

proc.elevoffset

proc.udlatoffset

proc.sslatoffset

proc.secantdec

proc.secantdec

proc.secantlat

proc.secantelev

proc.secantudlat

proc.secantsslat

proc.startnumber

proc.repeatnumber

proc.offinterval

proc.offduration

proc.backandforth

proc.realtimedisplay

proc.data

Table 3: Keywords available for the ralongmap procedure. The keywords that are active depends on the selection
of the sc.coordinatemode and sc.offsetcoordinatemode keyword values.

4.1.7 offonoff procedure

This procedure tracks a fixed point in the chosen coordinate system or moves the telescope from that point at a
constant rate in one or both coordinates. The available keywords for the offonoff procedure are shown in Table[6]

4.1.8 fivepoint procedure

Five-Point steps the telescope through the sequence off on +maj -maj +min -min on off, where maj is the R.A.
or Longitude Offset, and min is the Dec., latitude, or elevation Offset. This procedures primary purpose is to
determine pointing offsets. If you are observing in Azimuth/Elevation coordinates, the blank sky off position will
be 5 times the Az. Offset distance from the central position. Otherwise, an additional Az. Offset parameter is
specified. Point Integration is the integration time on each position. Unless Separate Scans = no, each integration
will be recorded as a separate scan. The available keywords for the fivepoint procedure are shown in Table[7]

4.1.9 circle procedure

Circle moves the telescope in a circle with the specified Radius around the given position in the chosen coordinate
system. The available keywords for the circle procedure are shown in Table

4.1.10 tipping procedure

Tipping drives the telescope in elevation at a fixed azimuth to determine atmospheric attenuation. The direction
of elevation motion is determined by Start and Stop elevations. Any sign on the Elevation Rate will be ignored.
The available keywords for the tipping procedure are shown in Table 9}

4.1.11 focusprime procedure

Focus Prime scans the prime focus receiver in its feeds axial direction. The primary purpose is to determine
the receivers maximum gain focus position. The available keywords for the focusprime procedure are shown in
Table [T0l
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| RA&DEC | HA&DEC | Galactic | Az. & El /Encoder | User Defined | Solar System
proc.ra proc.ha proc.long proc.az proc.udlong proc.sslong
proc.dec proc.dec proc.lat proc.elev proc.udlat proc.sslat
proc.decrate proc.decrate proc.latrate proc.elevrate proc.udlatrate proc.sslatrate
proc.declength | proc.declength | proc.latlength | proc.elevlength proc.udlatlength | proc.sslatlength

proc.rastep

proc.hastep

proc.longstep

proc.azstep

proc.udlongstep

proc.sslongstep

proc.raoffset

proc.haoffset

proc.longoffset

proc.azoffset

proc.udlongoffset

proc.sslongoffset

proc.decoffset

proc.decoffset

proc.latoffset

proc.elevoffset

proc.udlatoffset

proc.sslatoffset

proc.secantdec

proc.secantdec

proc.secantlat

proc.secantelev

proc.secantudlat

proc.secantsslat

proc.startnumber

proc.repeatnumber

proc.offinterval

proc.offduration

proc.backandforth

proc.realtimedisplay

proc.data

Table 4: Keywords available for the declatmap procedure. The keywords that are active depends on the selection
of the sc.coordinatemode and sc.offsetcoordinatemode keyword values.

4.1.12 peak procedure

The Peak procedure sweeps through the specified position in the chosen coordinate system in the four cardinal
directions. Its primary purpose to deterime pointing offsets. Each sweep will be a separate scan with the Scan
Length automatically determined by the coordinate Lengths and Rates. After the sweep along the major axis
pointing corrections are expected to be entered in the pop-up window. After the pop-up window is closed the
minor axis pointing will be done. This ensures(?) that the minor axis pointing will include the peak of the source
flux. The available keywords for the peak procedure are shown in Table[TT}

4.1.13 pointfocussubreflector procedure

Point Focus Subreflector does a cross pointing, moves the subflector and then repeats itself. The primary purpose
is to determine the subreflectors maximum gain focus position. The available keywords for the pointfocussubre-
flector procedure are shown in Table

4.1.14 slewto pseudo-procedure

SlewTo moves the telescope to the commanded position. The available keywords for the slewto procedure are
shown in Table 13

4.1.15 offon procedure

Off-On does two data integrations in an off-on-source sequence. The on-source position is at the specified co-
ordinates. The off-source and on-source integration times are the same. The available keywords for the offon
procedure are shown in Table [14]

4.1.16 onoff procedure

On-Off does two data integrations in an on-off-source sequence. The on-source position is at the specified co-
ordinates. The off-source and on-source integration times are the same. The available keywords for the onoff
procedure are shown in Table[T3]
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| RA&DEC | HA&DEC | Galactic | Az. & El /Encoder | User Defined | Solar System
proc.ra proc.ha proc.long proc.az proc.udlong proc.sslong

proc.dec proc.dec proc.lat proc.elev proc.udlat proc.sslat

proc.rastep

proc.hastep

proc.longstep

proc.azstep

proc.udlongstep

proc.sslongstep

proc.decstep

proc.decstep

proc.latstep

proc.elevstep

proc.udlatstep

proc.sslatstep

proc.rapoints

proc.hapoints

proc.longpoints

proc.azpoints

proc.udlongpoints

proc.sslongpoints

proc.decpoints

proc.decpoints

proc.latpoints

proc.elevpoints

proc.udlatpoints

proc.sslatpoints

proc.raoffset

proc.haoffset

proc.longoffset

proc.azoffset

proc.udlongoffset

proc.sslongoffset

proc.decoffset

proc.decoffset

proc.latoffset

proc.elevoffset

proc.udlatoffset

proc.sslatoffset

proc.secantdec

proc.secantdec

proc.secantlat

proc.secantelev

proc.secantudlat

proc.secantsslat

proc.startnumber

proc.repeatnumber

proc.offinterval

proc.pointduration

proc.realtimedisplay

proc.data

Table 5: Keywords available for the pointmap procedure. The keywords that are active depends on the selection

of the sc.coordinatemode and sc.offsetcoordinatemode keyword values.

RA & DEC HA & DEC Galactic Az. & El. / Encoder | User Defined Solar System
proc.ra proc.ha proc.long proc.az proc.udlong proc.sslong
proc.dec proc.dec proc.lat proc.elev proc.udlat proc.sslat

proc.raoffset

proc.haoffset

proc.longoffset

proc.azoffset

proc.udlongoffset

proc.sslongoffset

proc.decoffset

proc.decoffset

proc.latoffset

proc.elevoffset

proc.udlatoffset

proc.sslatoffset

proc.secantdec

proc.secantdec

proc.secantlat

proc.secantelev

proc.secantudlat

proc.secantsslat

proc.repeatnumber

proc.onduration

proc.realtimedisplay

proc.data

Table 6: Keywords available for the offonoff procedure. The keywords that are active depends on the selection of
the sc.coordinatemode and sc.offsetcoordinatemode keyword values.

4.1.17 nod procedure

Nod does two data integrations in an one 1st beam on 2nd beam sequence. The 1st beam and the 2nd beam are
defined by the user. The times spent observing on each beam is the same. The available keywords for the nod
procedure are shown in Table

4.1.18 focussubreflectorprocedure

The FocusSubreflector procedure definition. It scans the gregorian subreflector along its Y (axial) direction. The
primary purpose is to determine the receivers maximum gain as a function of the gregorian subreflectors axial

focus position. The available keywords for the focussubreflector procedure are shown in Table

4.1.19 List of all procedure keywords

e proc.startutc

e proc.startlst




GBT/SPN/021 11

| RA&DEC | HA&DEC | Galactic | Az. & El /Encoder | User Defined | Solar System |
proc.ra proc.ha proc.long proc.az proc.udlong proc.sslong
proc.dec proc.dec proc.lat proc.elev proc.udlat proc.sslat
proc.raoffset proc.haoffset proc.longoffset | proc.azoffset proc.udlongoffset | proc.sslongoffset
proc.decoffset | proc.decoffset | proc.latoffset proc.elevoffset proc.udlatoffset proc.sslatoffset
proc.secantdec | proc.secantdec | proc.secantlat | proc.secantelev proc.secantudlat | proc.secantsslat

proc.repeatnumber
proc.startnumber
proc.pointduration
proc.realtimedisplay
proc.data

Table 7: Keywords available for the fivepoint procedure. The keywords that are active depends on the selection
of the sc.coordinatemode and sc.offsetcoordinatemode keyword values.

RA & DEC | HA & DEC | Galactic Az. & El. / Encoder | User Defined Solar System
proc.ra proc.ha proc.long proc.az proc.udlong proc.sslong
proc.dec proc.dec proc.lat proc.elev proc.udlat proc.sslat
proc.raoffset | proc.haoffset | proc.longoffset | proc.azoffset proc.udlongoffset | proc.sslongoffset

proc.repeatnumber
proc.radius
proc.startangle
proc.angularrate
proc.realtimedisplay
proc.data

Table 8: Keywords available for the circle procedure. The keywords that are active depends on the selection of
the sc.coordinatemode and sc.offsetcoordinatemode keyword values.

e proc.stoputc

e proc.stoplst

e proc.scanduration
e proc.symmetric

e proc.onbeam

e proc.startnumber
e proc.repeatnumber
e proc.pointduration
e proc.onduration

e proc.offduration

e proc.offinterval

e proc.backandforth
e proc.separatescans
e proc.data

e proc.numsweeps
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| RA & DEC | HA & DEC | Galactic | Az. & EL. / Encoder | User Defined | Solar System |

proc.repeatnumber
proc.azimuth
proc.startelev
proc.stopelev
proc.realtimedisplay
proc.data

Table 9: Keywords available for the tipping procedure. The keywords that are active depends on the selection of
the sc.coordinatemode and sc.offsetcoordinatemode keyword values.

’ RA & DEC \ HA & DEC \ Galactic \ Az. & El. / Encoder \ User Defined \ Solar System
proc.ra proc.ha proc.long proc.az proc.udlong proc.sslong
proc.dec proc.dec proc.lat proc.elev proc.udlat proc.sslat
proc.raoffset | proc.haoffset | proc.longoffset | proc.azoffset proc.udlongoffset | proc.sslongoffset

proc.repeatnumber

proc.startfocus

proc.stopfocus

proc.flocusrate

proc.realtimedisplay

proc.data

Table 10: Keywords available for the focusprime procedure. The keywords that are active depends on the selection
of the sc.coordinatemode and sc.offsetcoordinatemode keyword values.

e proc.radius

e proc.startangle
e proc.angularrate
e proc.startelev

e proc.stopelev

e proc.startfocus
e proc.stopfocus
e proc.focusrate

e proc.startrotation
e proc.stoprotation
e proc.rotationrate
e proc.parml

e proc.parm?2

e proc.parm3

e proc.parm4

e proc.parm5

e proc.parm6
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| RA & DEC HA & DEC | Galactic | Az. & El. / Encoder | User Defined | Solar System
proc.ra proc.ha proc.long proc.az proc.udlong proc.sslong
proc.dec proc.dec proc.lat proc.elev proc.udlat proc.sslat

proc.rarate

proc.harate

proc.longrate

proc.azrate

proc.udlongrate

proc.sslongrate

proc.decrate

proc.decrate

proc.latrate

proc.elevrate

proc.udlatrate

proc.sslatrate

proc.ralength

proc.halength

proc.longlength

proc.azlength

proc.udlonglength

proc.sslonglength

proc.declength

proc.declength

proc.latlength

proc.elevlength

proc.udlatlength

proc.sslatlength

proc.secantdec

proc.secantdec

proc.secantlat

proc.secantelev

proc.secantudlat

proc.secantsslat

proc.startnumber

proc.repeatnumber

proc.realtimedisplay

proc.autoupdatelpc

proc.data

Table 11: Keywords available for the peak procedure. The keywords that are active depends on the selection of
the sc.coordinatemode and sc.offsetcoordinatemode keyword values.

e proc.parm?7

e proc.parm8

e proc.parm9

e proc.ra

e proc.dec

e proc.rarate

e proc.decrate
e proc.ralength
e proc.declength
® proc.rastep

e proc.decstep
e proc.rapoints
e proc.decpoints
e proc.raoffset
e proc.decoffset
e proc.secantdec
e proc.ha

e proc.harate

e proc.halength
e proc.hastep

e proc.hapoints

e proc.haoffset
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| RA&DEC | HA&DEC | Galactic | Az. & El. / Encoder | User Defined | Solar System
proc.ra proc.ha proc.long proc.az proc.udlong proc.sslong

proc.dec proc.dec proc.lat proc.elev proc.udlat proc.sslat

proc.rarate

proc.harate

proc.longrate

proc.azrate

proc.udlongrate

proc.sslongrate

proc.decrate

proc.decrate

proc.latrate

proc.elevrate

proc.udlatrate

proc.sslatrate

proc.ralength

proc.halength

proc.longlength

proc.azlength

proc.udlonglength

proc.sslonglength

proc.declength

proc.declength

proc.latlength

proc.elevlength

proc.udlatlength

proc.sslatlength

proc.secantdec

proc.secantdec

proc.secantlat

proc.secantelev

proc.secantudlat

proc.secantsslat

proc.subreflectorxstart
proc.subreflectorxstop
proc.subreflectorxstep
proc.subreflectorystart
proc.subreflectorystop
proc.subreflectorystep
proc.subreflectorzstart
proc.subreflectorzstop
proc.subreflectorzstep
proc.startnumber
proc.repeatnumber
proc.realtimedisplay
proc.autoupdatelpc
proc.data

Table 12: Keywords available for the pointfocussubreflector procedure. The keywords that are active depends on
the selection of the sc.coordinatemode and sc.offsetcoordinatemode keyword values.

| RA&DEC | HA&DEC | Galactic | Az. & ElL /Encoder | User Defined | Solar System
proc.ra proc.ha proc.long proc.az proc.udlong proc.sslong
proc.dec proc.dec proc.lat proc.elev proc.udlat proc.sslat
proc.secantdec | proc.secantdec | proc.secantlat | proc.secantelev proc.secantudlat | proc.secantsslat
proc.data

Table 13: Keywords available for the slewto procedure. The keywords that are active depends on the selection of
the sc.coordinatemode and sc.offsetcoordinatemode keyword values.

e proc.long

e proc.lat

e proc.longrate

e proc.latrate

e proc.longlength
e proc.latlength
e proc.longstep
e proc.latstep

e proc.longpoints
e proc.latpoints

e proc.longoffset
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| RA&DEC | HA&DEC | Galactic | Az. & El /Encoder | User Defined | Solar System
proc.ra proc.ha proc.long proc.az proc.udlong proc.sslong

proc.dec proc.dec proc.lat proc.elev proc.udlat proc.sslat

proc.raoffset

proc.haoffset

proc.longoffset

proc.azoffset

proc.udlongoffset

proc.sslongoffset

proc.decoffset

proc.decoffset

proc.latoffset

proc.elevoffset

proc.udlatoffset

proc.sslatoffset

proc.secantdec

proc.secantdec

proc.secantlat

proc.secantelev

proc.secantudlat

proc.secantsslat

proc.repeatnumber

proc.onduration

proc.realtimedisplay

proc.data

Table 14: Keywords available for the offon procedure. The keywords that are active depends on the selection of
the sc.coordinatemode and sc.offsetcoordinatemode keyword values.

RA & DEC HA & DEC Galactic Az. & El. / Encoder | User Defined Solar System
proc.ra proc.ha proc.long proc.az proc.udlong proc.sslong
proc.dec proc.dec proc.lat proc.elev proc.udlat proc.sslat

proc.raoffset

proc.haoffset

proc.longoffset

proc.azoffset

proc.udlongoffset

proc.sslongoffset

proc.decoffset

proc.decoffset

proc.latoffset

proc.elevoffset

proc.udlatoffset

proc.sslatoffset

proc.secantdec

proc.secantdec

proc.secantlat

proc.secantelev

proc.secantudlat

proc.secantsslat

proc.repeatnumber

proc.onduration

proc.realtimedisplay

proc.data

Table 15: Keywords available for the onoff procedure. The keywords that are active depends on the selection of
the sc.coordinatemode and sc.offsetcoordinatemode keyword values.

e proc.latoffset

e proc.secantlat

e proc.az

e proc.elev

proc.azrate
proc.elevrate
proc.azlength
proc.elevlength
proc.azstep
proc.elevstep
proc.azpoints
proc.elevpoints
proc.azoffset
proc.elevoffset

proc.secantelev
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| RA&DEC | HA&DEC | Galactic | Az. & ElL /Encoder | User Defined | Solar System
proc.ra proc.ha proc.long proc.az proc.udlong proc.sslong
proc.dec proc.dec proc.lat proc.elev proc.udlat proc.sslat

proc.rarate

proc.harate

proc.longrate

proc.azrate

proc.udlongrate

proc.sslongrate

proc.decrate

proc.decrate

proc.latrate

proc.elevrate

proc.udlatrate

proc.sslatrate

proc.secantdec

proc.secantdec

proc.secantlat

proc.secantelev

proc.secantudlat

proc.secantsslat

proc.onbeam

proc.symmetric

proc.repeatnumber

proc.scanduration

proc.realtimedisplay

proc.data

Table 16: Keywords available for the nod procedure. The keywords that are active depends on the selection of the
sc.coordinatemode and sc.offsetcoordinatemode keyword values.

RA & DEC | HA & DEC | Galactic | Az. & El. / Encoder | User Defined | Solar System
proc.ra proc.ha proc.long | proc.az proc.udlong | proc.sslong
proc.dec proc.dec proc.lat proc.elev proc.udlat proc.sslat

proc.subreflectorystart

proc.subreflectorystop

proc.repeatnumber

proc.focusrate

proc.realtimedisplay

proc.autoupdatefocus

proc.data

Table 17: Keywords available for the focussubreflector procedure. The keywords that are active depends on the
selection of the sc.coordinatemode and sc.offsetcoordinatemode keyword values.

e proc.udlong

e proc.udlat

e proc.udlongrate

e proc.udlatrate

e proc.udlonglength

e proc.udlatlength

e proc.udlongstep

e proc.udlatstep

e proc.udlongpoints

e proc.udlatpoints

e proc.udlongoffset

e proc.udlatoffset

e proc.secantudlat

e proc.sslong
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proc.sslat
proc.sslongrate
proc.sslatrate
proc.sslonglength
proc.sslatlength
proc.sslongstep
proc.sslatstep
proc.sslongpoints
proc.sslatpoints
proc.sslongoffset
proc.sslatoffset
proc.secantsslat
proc.autoupdatelpc
proc.autoupdatefocus
proc.realtimedisplay
proc.primefocusaxial
proc.primefocusaxialrate
proc.primefocusrotation
proc.primefocusrotationrate
proc.primefocustranslation
proc.primefocustranslationrate
proc.subreflectorx
proc.subreflectorxrate
proc.subreflectorxstart
proc.subreflectorxstop
proc.subreflectorxstep
proc.subreflectory
proc.subreflectoryrate
proc.subreflectorystart
proc.subreflectorystop
proc.subreflectorystep
proc.subreflectorz

proc.subreflectorzrate

17
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proc.subreflectorzstart
proc.subreflectorzstop
proc.subreflectorzstep
proc.subreflectoracty1
proc.subreflectoracty 1rate
proc.subreflectoracty?2
proc.subreflectoracty2rate
proc.subreflectoracty3
proc.subreflectoracty3rate
proc.subreflectoractx 1
proc.subreflectoractx 1rate
proc.subreflectoractx2
proc.subreflectoractx2rate
proc.subreflectoractz1
proc.subreflectoractzlrate
proc.offsetfocus1x
proc.offsetfocus1xrate
proc.offsetfocusly
proc.offsetfocuslyrate
proc.offsetfocus1z
proc.offsetfocus1zrate
proc.offsetfocus2x
proc.offsetfocus2xrate
proc.offsetfocus2y
proc.offsetfocus2yrate
proc.offsetfocus2z
proc.offsetfocus2zrate
proc.neworigin
proc.originlongitude
proc.originlongvel
proc.originlatitude
proc.originlatvel

proc.originrotation

18
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e proc.originrotvel

e proc.originstartutc

e proc.originstartlst

e proc.orbitrefframe

e proc.orbitepoch

e proc.pericenterepoch

e proc.meananomaly

e proc.semimajoraxis

e proc.orbitperiod

e proc.meandailymotion

e proc.eccentricity

e proc.pericenterdistance

e proc.pericenterargument

e proc.longascendingnode

e proc.orbitinclination
The parameters in the procedure group are defined as they apply to built-in observing procedures. You may use
them for other purposes. If you change a parameter value, the value will be changed for all procedures that use it.
At the end of this list are nine generic parameters called parm1-9. These are not used by any built-in procedures.

You may assign labels and units to these parameters when you attach your procedure to the the interactive part of
GBT Observe.

For most observations procedures will be executed by the GBT as soon as possible, but the start time may be
explicitly specified in either UTC or LST with one of the following two parameters. If both start_utc and start_Ist
are specifed, all but the last one set will be ignored.

proc.startutc

Description: Start UTC is a parameter that allows you to start a procedure at a specified Universal Coordi-
nated Time rather than just as soon as possible. The time is assumed to be within the day starting 1/2
hour before and ending 23 1/2 hours after the current time. The start time is valid for one scan only
and is cleared after a scan is initiated. Procedures that run more than one scan will start all scans after
the first one a.s.a.p. Subsequent procedure will also start a.s.a.p. unless a new start time is specified
before each is invoked. This parameter is assigned as a string in sexagesimal format, "HH:MM:SS.s’

Units: HH:MM:SS.S
Example of Use: proc.startutc = 703:45:34”



GBT/SPN/021 20

proc.startlst

Description: Start LST is a parameter that allows you to start a procedure at a specified Local Apparent
Sidereal Time rather than just as soon as possible. The time is assumed to be within the day starting
1/2 hour before and ending 23 1/2 hours after the current time. The start time is valid for one scan only
and is cleared after a scan is initiated. Procedures that run more than one scan will start all scans after
the first one a.s.a.p. Subsequent procedure will also start a.s.a.p. unless a new start time is specified
before each is invoked. This parameter is assigned as a string in sexagesimal format, "HH:MM:SS.s’

Units: HH:MM:SS.S
Example of Use: proc.startlst = 00:00:01”

The “track” procedure has three other timing parameters that are unique to it. A stop UTC or LST may be specified
so that the scan will be started as soon as possible, but the scan is guaranteed to end at the specified time. This
is useful for VLBI observations to keep schedules synchronized at different observatories. When a stop time is
used the length of the scan will depend on when the telescope is able to get on position and initiate the data-taking
process. If both stop_utc and stop_lst are specifed, all but the last one set will be ignored.

If a start time or no start or stop time is given, the length of a “track” scan is set by the scan_duration parameter.
All procedure start and stop times are cleared after a procedure is executed so that the next procedure will be
executed as soon as possible unless a new time is specified.

proc.stoputc

Description: Stop UTC is a parameter that allows you to stop the first scan of a procedure at a specified
Universal Coordinated Time. The scan is started as soon as possible. The Stop UTC is generally
useful with the ’track’ procedure where one wants to start tracking an object as soon as possible while
being guaranteed that the telescope will move to the next source at the specified time. This is often
useful for VLBI observations. The time is assumed to be within the day starting 1/2 hour before and
ending 23 1/2 hours after the current time. The stop time is valid for one scan only and is cleared after
a scan is initiated. This parameter is assigned as a string in sexagesimal format, "HH:MM:SS.s’

Units: HH:MM:SS.S
Example of Use: proc.stoputc = 723:59:59”

proc.stoplst

Description: Stop LST is a parameter that allows you to stop the ’track’ procedure at a specified Local
Apparent Sidereal Time. The scan is started as soon as possible. The Stop LST is generally useful
when one wants to start tracking an object as soon as possible while being guaranteed that the telescope
will move to the next source at the specified time. This is often useful for VLBI observations. The
time is assumed to be within the day starting 1/2 hour before and ending 23 1/2 hours after the current
time. The stop time is valid for one scan only and is cleared after a scan is initiated. This parameter is
assigned as a string in sexagesimal format, " HH:MM:SS.s’

Units: HH:MM:SS.S
Example of Use: proc.stoplst = 09:45:12”
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proc.scanduration

Description: Scan Duration is the length of the ’track’ procedure scan in UTC seconds. Any data inte-
grations completed after the end of a scan will normally be discarded. Hence, the Scan Duration is
typically an integer number of integration times plus a second or two. This parameter is ignored if a
stop time is specified.

Values: integer
Allowed Range: 0 < proc.scanduration < co
Units: seconds

Example of Use: proc.scanduration = 60

For the “Nod” procedure you have to define how the telescope will nod between the two beams and which beam is
the “reference” beam and which beam is the “signal” beam. This is done using the proc.symettric and proc.onbeam
parameter.

proc.symmetric

Description: If symmetric is set to yes then the nod procedure observes the 1st beam, 2nd beam, 2nd beam,
Ist beam using four scans. If symmetric is set to no then the nod procedure observes the 1st beam and
then the 2nd beam using two scans.

Values: YES, NO
Units: N/A

Example of Use: proc.symmetric = NO

proc.onbeam

Description: onbeam specifies which beam is to be used for the first scan in the nod procedure
Values: “17, 27, %37, “4”
Units: N/A

Example of Use: proc.onbeam = “1”

When mapping GO has to define various start and stop scans as well as duration for each position as well as offsets
and grid sizes.

proc.startnumber
Description: Start Number allows you to resume a partially completed Cross, raster map, or Point-Map by
specifying the sweep or point number to start with.
Values: integer
Allowed Range: 0 < proc.startnumber < oo
Units: N/A

Example of Use: proc.startnumber = 3
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proc.repeatnumber
Description: Repeats specifies the number of times the procedure is to be repeated with the same parameter
values.
Values: integer
Allowed Range: 0 < proc.repeatnumber < oo
Units: N/A

Example of Use: proc.repeatnumber = 3

proc.pointduration
Description: Point Integration is the integration time, in seconds, spent on each location of a map grid or
a five-point pointing procedure.
Values: float
Allowed Range: 0 < proc.pointduration < co
Units: seconds

Example of Use: proc.pointduration = 10

proc.onduration
Description: The On Integration is the integration time, in seconds, spent on each location of an off-on-off
observing procedure.
Values: float
Allowed Range: 0 < proc.onduration < oo
Units: seconds

Example of Use: proc.onduration = 60

proc.offduration

Description: The Off Integration is the integration time, in seconds, spent on each off observation.
Values: float

Allowed Range: 0 < proc.offduration < oo

Units: seconds

Example of Use: proc.offduration = 20

proc.offinterval

Description: Off Interval specifies the number of locations in a Point-Map that are integrated before mak-
ing an "off” integration outside the map area. For a RALongMap or DecLatMap Off Interval specifies
the number of rows of the map to be made between “off” observations.

Values: float
Allowed Range: 0 < proc.offinterval < oo
Units: seconds

Example of Use: proc.offinterval =4
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proc.backandforth

Description: Back&Forth selects whether or not alternate sweeps in a raster scan map are traced in oppo-
site directions. By selecting “yes” you save time by not having the telescope retrace to the same side
of the map for each sweep.

Values: YES, NO
Units: N/A
Example of Use: proc.backandforth = YES

proc.separatescans
Description: Separate Scans specifies whether each integration in an on-off or five-point procedure is
recorded as a separate scan with different scan numbers.
Values: YES, NO
Units: N/A

Example of Use: proc.separatescans = YES

proc.data

Description: The Record Data button selects whether data are recorded during a scan. The data might
be temporarily turned off to make a trial run of a procedure to test the telescope motions. This is a
spring-loaded value in the sense that it returns to ”on” at the end of each scan.

Values: YES, NO
Units: N/A
Example of Use: proc.data = YES

proc.numsweeps

Description: Number of Sweeps specifies the number of sweeps in a raster map. An odd number of sweeps
will run the center sweep through the specified map center position. An equal number of sweeps will
be made on either side of the center position.

Values: integer
Allowed Range: 0 < proc.numsweeps < 00
Units: N/A

Example of Use: proc.numsweeps = 11

proc.radius
Description: This parameter specifies the Radius, in arcminutes, of the circle traced by the Circle proce-
dure
Values: float
Allowed Range: 0 < proc.radius < oo
Units: arc minutes

Example of Use: proc.radius =5.3
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proc.startangle
Description: Start Angle specifies the parallactic angle, in degrees, for the beginning of the trace in the
Circle procedure. Zero degrees is north; 90 degrees is east.
Values: float
Units: degrees

Example of Use: proc.startangle = 45.0

proc.angularrate
Description: Angular Rate specifies the rate of scan, in degrees per minute, along the circle in the Circle
procedure.
Values: float
Units: degrees per minute

Example of Use: proc.angularrate = 12.4

proc.startelev
Description: This parameter specifies the Start Elevation, in degrees, of a Tipping scan. The start and stop
elevations determine the direction of scan, and the sign of the scan rate is ignored.
Values: float
Allowed Range: 5.0 < proc.startelev < 90.0
Units: degrees

Example of Use: proc.startelev = 85.0

proc.stopelev
Description: This parameter specifies the Stop Elevation, in degrees, of a Tipping scan. The start and stop
elevations determine the direction of scan, and the sign of the scan rate is ignored.
Values: float
Allowed Range: 5.0 < proc.stopelev < 90.0
Units: degrees

Example of Use: proc.stopelev =9.56

proc.startfocus
Description: This parameter specifies the Start Focus position, in millimeters, of a Focus scan. The start
and stop positions determine the direction of scan, and the sign of the Focus Rate is ignored.
Values: float
Allowed Range: -575 < proc.startfocus < 290
Units: millimeters

Example of Use: proc.startfocus = -9.45
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proc.stopfocus
Description: This parameter specifies the Stop Focus position, in millimeters, of a Focus Prime procedure.
The start and stop positions determine the direction of scan, and the sign of the Focus Rate is ignored.
Values: float
Allowed Range: -575 < proc.stopfocus < 290
Units: millimeters

Example of Use: proc.stopfocus = 60.0

proc.focusrate

Description: This parameter is the Focus Rate, in millimeters per minute, of the prime focus receiver in
the Focus Prime procedure. The start and stop positions determine the direction of scan, and the sign
of the Focus Rate is ignored.

Values: float
Allowed Range: 0 < proc.focusrate < co
Units: mm per second

Example of Use: proc.focusrate = 30.0

proc.startrotation
Description: This parameter specifies the Start Rotation position, in degrees, of a prime focus receiver
rotation scan.
Values: float
Allowed Range: 0.0 < proc.startrotation < 360.0
Units: degrees

Example of Use: proc.startrotation = 10.9

proc.stoprotation
Description: This parameter specifies the Stop Rotation position, in degrees, of a prime focus receiver
rotation scan.
Values: float
Allowed Range: 0.0 < proc.stoprotation < 360.
Units: degrees

Example of Use: proc.stoprotation = 256.6

proc.rotationrate

Description: This parameter is the Rotation Rate, in degrees per minute, of the prime focus receiver.
Values: float

Allowed Range: 0.0 < proc.rotationrate < oo

Units: degrees per minute

Example of Use: proc.rotationrate = 22.5
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proc.parml
Description: This parameter, parml, is one of nine generic string value parameters that may be used in
writing new procedures in glish.
Values: any string
Units: N/A
Example of Use: proc.parml = YES

proc.parm2
Description: This parameter, parm2, is one of nine generic string value parameters that may be used in
writing new procedures in glish.
Values: any string
Units: N/A
Example of Use: proc.parm?2 = 4.5

proc.parm3
Description: This parameter, parm3, is one of nine generic string value parameters that may be used in
writing new procedures in glish.
Values: any string
Units: N/A

Example of Use: proc.parm3 = "Pluto”

proc.parm4
Description: This parameter, parm4, is one of nine generic string value parameters that may be used in
writing new procedures in glish.
Values: any string
Units: N/A
Example of Use: proc.parm4 ="-2.9”

proc.parm$
Description: This parameter, parm5, is one of nine generic string value parameters that may be used in
writing new procedures in glish.
Values: any string
Units: N/A
Example of Use: proc.parm5 = NO
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proc.parmé6
Description: This parameter, parm6, is one of nine generic string value parameters that may be used in
writing new procedures in glish.
Values: any string
Units: N/A

Example of Use: proc.parm6 ="T”

proc.parm?7
Description: This parameter, parm7, is one of nine generic string value parameters that may be used in
writing new procedures in glish.
Values: any string
Units: N/A

Example of Use: proc.parm7 ="F’

proc.parm8
Description: This parameter, parm8, is one of nine generic string value parameters that may be used in
writing new procedures in glish.
Values: any string
Units: N/A

Example of Use: proc.parm8 = “Einstein”

proc.parm9
Description: This parameter, parm9, is one of nine generic string value parameters that may be used in
writing new procedures in glish.
Values: any string
Units: N/A
Example of Use: proc.parm9 ="01:56:34”

Procedures may be written to handle coordinates in any of the provided coordinate systems using generic coor-
dinates, rather than specific coordinates such as ra, dec, az, elev, etc. See the description of these above. Right
Ascension and Declination coordinates. The epoch of this coordinate is set by the Coordinate Mode as J2000,
B1950, or Current RA/Dec.

proc.ra
Description: R.A. s the right ascension, in HH:MM:SS.SS format, at the beginning of the Track procedure
or the center of a map, Cross, or Circle.
Units: HH:MM:SS.S
Example of Use: proc.ra ="12:45:56.789”
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proc.dec
Description: Dec. is the declination, in SDD:MM:SS.S format, at the beginning of the Track procedure or
the center of a map, Cross, or Circle.
Units: HH:MM:SS.S
Example of Use: proc.dec = -05:56:12.76”

proc.rarate
Description: R.A. Rate is the right ascension rate, in arcminutes per minute, of the telescope motion in the
Track, map, or Cross procedure.
Values: float
Allowed Range: 0 < proc.rarate < oo
Units: arcminutes per minute

Example of Use: proc.rarate = 3.0

proc.decrate
Description: Dec. Rate is the declination rate, in arcminutes per minute, of the telescope motion in the
Track, map, or Cross procedure.
Values: float
Allowed Range: 0 < proc.decrate < oo
Units: arcminutes per minute

Example of Use: proc.decrate = 5.6

proc.ralength
Description: R.A. Length is the full length, in arcminutes, of a right ascension sweep in a Cross or map
procedure. The sweep is centered on the specified R.A. coordinate.
Values: float
Units: arcminutes

Example of Use: proc.ralength = 34.0

proc.declength
Description: Dec. Length is the full length, in arcminutes, of a declination sweep in a Cross or map
procedure. The sweep is centered on the specified Dec. coordinate.
Values: float
Units: arcminutes

Example of Use: proc.declength = 23.5
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proc.rastep

Description: R.A. Step is the right ascension step size, in arcminutes, between declination sweeps in a
raster map or between locations in a Point-Map procedure. The sweeps or rows of point locations are
centered on the specified R.A. coordinate.

Values: float
Allowed Range: 0.0 < proc.rastep < oo
Units: arcminutes

Example of Use: proc.rastep = 1.0

proc.decstep

Description: Dec. Step is the declination step size, in arcminutes, between right ascension or hour angle
sweeps in a raster map or between locations in a Point-Map procedure. The sweeps or columns of
point locations are centered on the specified Dec. coordinate.

Values: float
Allowed Range: float ; 0.0 < proc.decstep < 0.0
Units: oo

Example of Use: arcminutes

proc.rapoints
Description: Number of R.A. Points specifies the number of Point-Map procedure locations in the right
ascension coordinate. An odd number will put the center column on the specified R.A. coordinate.
Values: integer
Units: N/A

Example of Use: proc.rapoints = 23

proc.decpoints
Description: Number of Dec. Points specifies the number of Point-Map procedure locations in the decli-
nation coordinate. An odd number will put the center row on the specified Dec. coordinate.
Values: integer
Units: N/A

Example of Use: proc.decpoints = 3

proc.raoffset
Description: R.A. Offset is the right ascension offset, in arcminutes, of the "off” or reference location for
the Point-Map or On-Off procedure or for two of the locations in a Five-Point procedure.
Values: float
Allowed Range: 0.0 < proc.raoffset < oo
Units: arcminutes

Example of Use: proc.raoffset = 10.0
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proc.decoffset

Description: Dec. Offset is the declination offset, in arcminutes, of the ”off”” or reference location for the
Point-Map or On-Off procedure or for two of the locations in a Five-Point procedure. The epoch of
this coordinate is set by the Coordinate Mode as J2000, B1950, or Current RA/Dec.

Values: float
Allowed Range: 0.0 < proc.decoffset < oo
Units: arcminutes

Example of Use: proc.decoffset = 20.0

proc.secantdec

Description: The secant(dec) selection determines whether right ascension or hour angle offsets and sweep
lengths are multiplied by the secant of the declination to determine the actual offsets or lengths on the
sky. If secant(dec) is 'no’, the offsets are small circle arc lengths. If secant(dec) is "yes’, the offsets
are great circle arc lengths.

Values: YES, NO
Units: N/A
Example of Use: proc.secantdec = YES

Hour angle coordinates.

proc.ha
Description: H.A. is the hour angle, in HH:MM:SS.SS format, at the beginning of the Track procedure or
the center of a map, Cross, or Circle.
Units: HH:MM:SS.S
Example of Use: proc.ha =7-05:34:56.567"

proc.harate
Description: H.A. Rate is the hour angle rate, in arcminutes per minute, of the telescope motion in the
Track, map, or Cross procedure.
Values: float
Allowed Range: 0 < proc.harate < oo
Units: arcminutes per minute

Example of Use: proc.harate = 12.4

proc.halength
Description: H.A. Length is the full length, in arcminutes, of a hour angle sweep in a Cross or map
procedure. The sweep is centered on the specified R.A. coordinate.
Values: float
Allowed Range: 0.0 < proc.halength < co
Units: arminutes

Example of Use: proc.halength = 123.9
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proc.hastep

Description: H.A. Step is the hour angle step size, in arcminutes, between declination sweeps in a raster
map or between locations in a Point-Map procedure. The sweeps or rows of point locations are
centered on the specified H.A. coordinate.

Values: float
Allowed Range: 0.0 < proc.hastep < oo
Units: arcminutes

Example of Use: proc.hastep=1.5

proc.hapoints
Description: Number of H.A. Points specifies the number of Point-Map procedure locations in the hour
angle coordinate. An odd number will put the center column on the specified H.A. coordinate.
Values: integer
Units: N/A
Example of Use: proc.hapoints = 32

proc.haoffset
Description: H.A. Offset is the hour angle offset, in arcminutes, of the "off”” or reference location for the
Point-Map or On-Off procedure or for two of the locations in a Five-Point procedure.
Values: float
Allowed Range: 0.0 < proc.haoffset < co
Units: arcminutes

Example of Use: proc.haoffset = 15.0
Galactic Longitude and Latitude coordinates.

proc.long
Description: This parameter is the galactic Longitude, in decimal degrees, at the beginning of the Track
procedure or the center of a map, Cross, or Circle.
Values: float
Allowed Range: 0.0 < proc.long < 360.0
Units: degrees

Example of Use: proc.long = 28.07

proc.lat
Description: This parameter is the galactic Latitude, in decimal degrees, at the beginning of the Track
procedure or the center of a map, Cross, or Circle.
Values: float
Allowed Range: -90.0 < proc.lat < 90.0
Units: degrees

Example of Use: proc.lat = 0.05
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proc.longrate
Description: This parameter is the galactic Longitude Rate, in arcminutes per minute, of the telescope
motion in the Track, map, or Cross procedure.
Values: float
Allowed Range: 0 < proc.longrate < oo
Units: arcminutes per minute

Example of Use: proc.longrate = 1.2

proc.latrate
Description: This parameter is the galactic Latitude Rate, in arcminutes per minute, of the telescope mo-
tion in the Track, map, or Cross procedure.
Values: float
Allowed Range: 0 < proc.latrate < oo
Units: arcminutes per minute

Example of Use: proc.latrate = 4.5

proc.longlength
Description: Long. Length is the full length, in arcminutes, of a galactic longitude sweep in a Cross or
map procedure. The sweep is centered on the specified longitude coordinate.
Values: float
Allowed Range: 0 < proc.longlength < oo
Units: arcminutes per minute

Example of Use: proc.longlength =45.7

proc.latlength
Description: Lat. Length is the full length, in arcminutes, of a galactic latitude sweep in a Cross or map
procedure. The sweep is centered on the specified latitude coordinate.
Values: float
Allowed Range: 0 < proc.latlength < oo
Units: arcminutes

Example of Use: proc.latlength = 34.2
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proc.longstep

Description: Long. Step is the galactic longitude step size, in arcminutes, between latitude sweeps in a
raster map or between locations in a Point-Map procedure. The sweeps or rows of point locations are
centered on the specified longitude coordinate.

Values: float
Allowed Range: 0 < proc.longstep < oo
Units: arcminutes

Example of Use: proc.longstep = 2.5

proc.latstep

Description: Lat. Step is the galactic latitude step size, in arcminutes, between longitude sweeps in a raster
map or between locations in a Point-Map procedure. The sweeps or columns of point locations are
centered on the specified latitude coordinate.

Values: float
Allowed Range: 0 < proc.latstep < oo
Units: arcminutes

Example of Use: proc.latstep = 3.0

proc.longpoints
Description: Number of Lon. Points specifies the number of Point-Map procedure locations in the galactic
longitude coordinate. An odd number will put the center column on the specified longitude coordinate.
Values: integer
Units: N/A

Example of Use: proc.longpoints = 5

proc.latpoints
Description: Number of Lat. Points specifies the number of Point-Map procedure locations in the galactic
latitude coordinate. An odd number will put the center row on the specified latitude coordinate.
Values: integer
Units: N/A
Example of Use: proc.latpoints = 10

proc.longoffset
Description: Long. Offset is the galactic longitude offset, in arcminutes, of the “off” or reference location
for the Point-Map or On-Off procedure or two of the locations in a Five-Point procedure.
Values: float
Allowed Range: 0 < proc.longoffset < oo
Units: arcminutes

Example of Use: proc.longoffset = 25.0
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proc.latoffset
Description: Lat. Offset is the galactic latitude offset, in arcminutes, of the “off” or reference location for
the Point-Map or On-Off procedure or two of the locations in a Five-Point procedure.
Values: float
Allowed Range: 0 < proc.latoffset < co
Units: arcminutes per minute

Example of Use: proc.latoffset = 30.0

proc.secantlat

Description: The secant(lat) selection determines whether galactic longitude offsets and sweep lengths
are multiplied by the secant of the latitude to determine the actual offsets or lengths on the sky. If
secant(lat) is "'no’, the offsets are small circle arc lengths. If secant(lat) is "yes’, the offsets are great
circle arc lengths.

Values: YES, NO
Units: N/A
Example of Use: proc.secantlat = YES

Azimuth, Elevation coordinates.

proc.az
Description: This parameter is the Azimuth, in decimal degrees, at the beginning of the Track procedure
or the center of a map, Cross, or Circle. Azimuth is 0.0 degrees at north and +90.0 degrees at east.
Values: float
Allowed Range: 0.0 < proc.az < 360.0
Units: degrees

Example of Use: proc.az = 234.56

proc.elev
Description: This parameter is the Elevation, in decimal degrees, at the beginning of the Track procedure
or the center of a map, Cross, or Circle. The minimum elevation of the GBT is 5 degrees.
Values: float
Allowed Range: 5.0 < proc.elev < 90.0
Units: degrees

Example of Use: proc.elev = 23.67
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proc.azrate
Description: This parameter is the Azimuth Rate, in arcminutes per minute, of the telescope motion in the
Track, map, or Cross procedure.
Values: float
Allowed Range: 0 < proc.azrate < 0o
Units: arcminutes per minute

Example of Use: proc.azrate = 13.2

proc.elevrate
Description: This parameter is the Elevation Rate, in arcminutes per minute, of the telescope motion in
the Track, map, Cross, or Tipping procedure.
Values: float
Allowed Range: 0 < proc.elevrate < co
Units: arcminutes per minute

Example of Use: proc.elevrate = 12.5

proc.azlength
Description: Az. Length is the full length, in arcminutes, of an azimuth sweep in a Cross or map procedure.
The sweep is centered on the specified azimuth coordinate.
Values: float
Allowed Range: 0 < proc.azlength < oo
Units: arcminutes

Example of Use: proc.azlength = 10.0

proc.elevlength
Description: Elev. Length is the full length, in arcminutes, of an elevation sweep in a Cross or map
procedure. The sweep is centered on the specified elevation coordinate.
Values: float
Allowed Range: 0 < proc.elevlength < oo
Units: arcminutes

Example of Use: proc.elevlength =45.0
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proc.azstep

Description: Az. Step is the azimuth step size, in arcminutes, between elevation sweeps in a raster map or
between locations in a Point-Map procedure. The sweeps or rows of point locations are centered on
the specified azimuth coordinate.

Values: float
Allowed Range: 0 < proc.azstep < 0o
Units: arcminutes

Example of Use: proc.azstep = 3.5

proc.elevstep

Description: Elev. Step is the elevation step size, in arcminutes, between azimuth sweeps in a raster map
or between locations in a Point-Map procedure. The sweeps or columns of point locations are centered
on the specified elevation coordinate.

Values: float
Allowed Range: 0 < proc.elevstep < oo
Units: arcminutes

Example of Use: proc.elevstep = 0.5

proc.azpoints

Description: Number of Az. Points specifies the number of Point-Map procedure locations in the azimuth
coordinate. An odd number will put the center column on the specified azimuth coordinate.

Values: integer

Units: N/A

Example of Use: proc.azpoints = 10

proc.elevpoints

Description: Number of El. Points specifies the number of Point-Map procedure locations in the elevation
coordinate. An odd number will put the center row on the specified elevation coordinate.

Values: integer

Units: N/A

Example of Use: proc.elevpoints = 15
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proc.azoffset

Description: Az. Offset is the azimuth offset, in arcminutes, of the ”off” or reference location for the
Point-Map or On-Off procedure or two of the locations in a Five-Point procedure. It is also used
as an azimuth offset in the Five-Point procedure when working in a coordinate system other than
Azimuth/Elevation.

Values: float
Allowed Range: 0 < proc.azoffset < co
Units: arcminutes

Example of Use: proc.azoffset = 35.0

proc.elevoffset
Description: Elev. Offset is the elevation offset, in arcminutes, of the ”off” or reference location for the
Point-Map or On-Off procedure or two of the locations in a Five-Point procedure.
Values: float
Allowed Range: 0 < proc.elevoffset < oo
Units: arcminutes

Example of Use: proc.elevoffset = 40.0

proc.secantelev

Description: The secant(elev) selection determines whether azimuth offsets and sweep lengths are multi-
plied by the secant of the elevation to determine the actual offsets or lengths on the sky. If secant(elev)
is 'no’, the offsets are small circle arc lengths. If secant(elev) is ’yes’, the offsets are great circle arc
lengths.

Values: YES, NO
Units: N/A

Example of Use: proc.secantelev = NO

User-Defined coordinates. These coordinates are defined by the user by specifying the location of a spherical
coordinate pole and prime meridian in J2000 coordinates, and, optionally, the first and second time derivatives of
these locations.

proc.udlong
Description: This parameter is the Longitude in ”User Defined” coordinates, in decimal degrees, at the
beginning of the Track procedure or the center of a map, Cross, or Circle.
Values: float
Allowed Range: 0.0 < proc.udlong < 360.0
Units: degrees

Example of Use: proc.udlong = 20.5
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proc.udlat
Description: This parameter is the Latitude in “User Defined” coordinates, in decimal degrees, at the
beginning of the Track procedure or the center of a map, Cross, or Circle.
Values: float
Allowed Range: -90.0 < proc.udlat < +90.0
Units: degrees

Example of Use: proc.udlat =-14.6

proc.udlongrate
Description: This parameter is the Longitude Rate, in arcminutes per minute, in ”User Defined” spherical
coordinates. This is the rate of telescope motion in the Track, map, or Cross procedure.
Values: float
Allowed Range: 0 < proc.udlongrate < oo
Units: arcminutes per minute

Example of Use: proc.udlongrate = 56.4

proc.udlatrate
Description: This parameter is the Latitude Rate, in arcminutes per minute, in ”User Defined” spherical
coordinates. This is the rate of telescope motion in the Track, map, or Cross procedure.
Values: float
Allowed Range: 0 < proc.udlatrate < co
Units: arcminutes per minute

Example of Use: proc.udlatrate = 23.21

proc.udlonglength

Description: Long. Length is the full length, in arcminutes, of a longitude sweep in “User Defined”
coordinates in a Cross or map procedure. The sweep is centered on the specified longitude coordinate.

Values: float

Allowed Range: 0 < proc.udlonglength < co

Units: arcminutes

Example of Use: proc.udlonglength = 126.7

proc.udlatlength
Description: Lat. Length is the full length, in arcminutes, of a latitude sweep in ”User Defined” coordi-
nates in a Cross or map procedure. The sweep is centered on the specified latitude coordinate.
Values: float
Allowed Range: 0 < proc.udlatlength < co
Units: arcminutes

Example of Use: proc.udlatlength = 123.8
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proc.udlongstep

Description: Long. Step is the longitude step size, in arcminutes, between latitude sweeps in a raster map
or between locations in a Point-Map procedure. The sweeps or rows of point locations are centered
on the specified "User Defined” longitude coordinate.

Values: float
Allowed Range: 0 < proc.udlongstep < oo
Units: arcminutes

Example of Use: proc.udlongstep = 0.1

proc.udlatstep

Description: Lat. Step is the latitude step size, in arcminutes, between longitude sweeps in a raster map or
between locations in a Point-Map procedure. The sweeps or columns of point locations are centered
on the specified "User Defined” latitude coordinate.

Values: float
Allowed Range: 0 < proc.udlatstep < co
Units: arcminutes

Example of Use: proc.udlatstep = 4.0

proc.udlongpoints

Description: Number of Lon. Points specifies the number of Point-Map procedure locations in the “User
Defined” longitude coordinate. An odd number will put the center column on the specified longitude
coordinate.

Values: integer
Units: N/A
Example of Use: proc.udlongpoints =20

proc.udlatpoints

Description: Number of Lat. Points specifies the number of Point-Map procedure locations in the “User
Defined” latitude coordinate. An odd number will put the center row on the specified latitude coordi-
nate.

Values: integer
Units: N/A
Example of Use: proc.udlatpoints = 25
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proc.udlongoffset
Description: Long. Offset is the ”User Defined” longitude offset, in arcminutes, of the “off” or reference
location for the Point-Map or On-Off procedure or for two of the locations in a Five-Point procedure.
Values: float
Allowed Range: 0 < proc.udlongoffset < oo
Units: arcminutes

Example of Use: proc.udlongoffset =45.0

proc.udlatoffset
Description: Lat. Offset is the ”User Defined” latitude offset, in arcminutes, of the “off” or reference
location for the Point-Map or On-Off procedure or for two of the locations in a Five-Point procedure.
Values: float
Allowed Range: 0 < proc.udlatoffset < co
Units: arcminutes

Example of Use: proc.udlatoffset = 50.0

proc.secantudlat

Description: The secant(lat) selection determines whether ”User Defined” longitude offsets and sweep
lengths are multiplied by the secant of the latitude to determine the actual offsets or lengths on the
sky. If secant(lat) is 'no’, the offsets are small circle arc lengths. If secant(lat) is ’yes’, the offsets are
great circle arc lengths.

Values: YES, NO
Units: N/A
Example of Use: proc.secantudlat = NO

Solar System Object coordinates. These coordinates are in a spherical coordinate system whose equator and prime
meridian intersection track the location of the selected solar system object (moon, planet, etc.).

proc.sslong

Description: This parameter is the Longitude, in decimal degrees, in spherical coordinates whose equator
and prime meridian are tracking a specified solar system object. This longitude is at the beginning of
the Track procedure or the center of a map, Cross, or Circle.

Values: float
Allowed Range: 0.0 < proc.sslong < 360.0
Units: degrees

Example of Use: proc.sslong =298.0
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proc.sslat

Description: This parameter is the Latitude, in decimal degrees, in spherical coordinates whose equator
and prime meridian are tracking a specified solar system object. This latitude is at the beginning of
the Track procedure or the center of a map, Cross, or Circle.

Values: float
Allowed Range: -90.0 < proc.sslat < +90.0
Units: degrees

Example of Use: proc.sslat = +67.2

proc.sslongrate

Description: This parameter is the Longitude Rate, in arcminutes per minute, in spherical coordinates
whose equator and prime meridian are tracking a specified solar system object. This is the rate of
telescope motion in the Track, map, or Cross procedure.

Values: float
Allowed Range: 0 < proc.sslongrate < co
Units: arcminutes

Example of Use: proc.sslongrate = 1.0

proc.sslatrate

Description: This parameter is the Latitude Rate, in arcminutes per minute, in spherical coordinates whose
equator and prime meridian are tracking a specified solar system object. This is the rate of telescope
motion in the Track, map, or Cross procedure.

Values: float
Allowed Range: 0 < proc.sslatrate < oo
Units: arcminutes per minute

Example of Use: proc.sslatrate = 12.0

proc.sslonglength

Description: Long. Length is the full length, in arcminutes, of a longitude sweep in spherical coordinates
whose equator and prime meridian are tracking a specified solar system object. The sweep is centered
on the specified longitude coordinate in a Cross or map procedure.

Values: float
Allowed Range: 0 < proc.sslonglength < co
Units: arcminutes

Example of Use: proc.sslonglength = 65.3
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proc.sslatlength

Description: Lat. Length is the full length, in arcminutes, of a latitude sweep in spherical coordinates
whose equator and prime meridian are tracking a specified solar system object. The sweep is centered
on the specified latitude coordinate in a Cross or map procedure.

Values: float
Allowed Range: 0 < proc.sslatlength < oo
Units: arcminutes

Example of Use: proc.sslatlength = 79.3

proc.sslongstep

Description: Long. Step is the longitude step size, in arcminutes, between latitude sweeps in a raster map
or between locations in a Point-Map procedure. The sweeps or rows of point locations are centered
on the specified longitude in spherical coordinates whose equator and prime meridian are tracking a
specified solar system object.

Values: float
Allowed Range: 0 < proc.sslongstep < co
Units: arcminutes

Example of Use: proc.sslongstep = 0.2

proc.sslatstep

Description: Lat. Step is the latitude step size, in arcminutes, between longitude sweeps in a raster map or
between locations in a Point-Map procedure. The sweeps or columns of point locations are centered
on the specified latitude in spherical coordinates whose equator and prime meridian are tracking a
specified solar system object.

Values: float
Allowed Range: 0 < proc.sslatstep < oo
Units: arcminutes

Example of Use: proc.sslatstep = 0.8

proc.sslongpoints

Description: Number of Lon. Points specifies the number of Point-Map procedure locations in the longi-
tude of spherical coordinates whose equator and prime meridian are tracking a specified solar system
object. An odd number will put the center column on the specified longitude coordinate.

Values: integer
Units: N/A

Example of Use: proc.sslongpoints = 30
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proc.sslatpoints

Description: Number of Lat. Points specifies the number of Point-Map procedure locations in the lati-
tude of spherical coordinates whose equator and prime meridian are tracking a specified solar system
object. An odd number will put the center row on the specified latitude coordinate.

Values: integer
Units: N/A

Example of Use: proc.sslatpoints = 35

proc.sslongoffset

Description: Long. Offset is the longitude offset, in arcminutes, of the ”off” or reference location for
the Point-Map or On-Off procedure or for two of the locations in a Five-Point procedure. In this
case, longitude is defined in spherical coordinates whose equator and prime meridian are tracking a
specified solar system object.

Values: float
Allowed Range: 0 < proc.sslongoffset < co
Units: arcminutes

Example of Use: proc.sslongoffset = 55.0

proc.sslatoffset

Description: Lat. Offset is the latitude offset, in arcminutes, of the “off” or reference location for the
Point-Map or On-Off procedure or for two of the locations in a Five-Point procedure. In this case,
latitude is defined in spherical coordinates whose equator and prime meridian are tracking a specified
solar system object.

Values: float
Allowed Range: 0 < proc.sslatoffset < oo
Units: arcminutes

Example of Use: proc.sslatoffset = 60.0

proc.secantsslat

Description: The secant(lat) selection determines whether longitude offsets and sweep lengths are multi-
plied by the secant of the latitude to determine the actual offsets or lengths on the sky. In this case,
latitude is defined in spherical coordinates whose equator and prime meridian are tracking a specified
solar system object. If secant(lat) is 'no’, the offsets are small circle arc lengths. If secant(lat) is "yes’,
the offsets are great circle arc lengths.

Values: YES, NO
Units: N/A

Example of Use: proc.secantsslat = YES

Real time display control parameters.
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proc.autoupdatelpc
Description: This parameter specifies whether automatic updating of the LPC values determined from
AIPS++ is to be used or whether the values must be accepted or rejected based on observers reply.
Values: YES, NO
Units: N/A
Example of Use: proc.autoupdatelpc = NO

proc.autoupdatefocus

Description: This parameter specifies whether automatic updating of the subreflector focus Y value de-
termined from AIPS++ is to be used or whether the values must be accepted or rejected based on
observers reply.

Values: YES, NO
Units: N/A
Example of Use: proc.autoupdatefocus = YES

proc.realtimedisplay

Description: This parameter specifies which real time display is selected or if the real time display is off.

Values: YES, NO
None, lards, Python rime

Units: N/A
Example of Use: proc.realtimedisplay = NO
proc.realtimedisplay = Iards

Focus parameters.

proc.primefocusaxial

Description: This parameter is the axial position of the prime focus receiver box in meters. This motion
is along a line from roughly the center of the reflecting surface through the prime focus point with
positive motion being away from the dish. If the focus tracking mode is on, this position is with
respect to the nominally optimum box position for the current elevation. If focus tracking is off, the
offset is with respect to the optimum box position at the telescope rigging elevation.

Values: float
Allowed Range: -co < proc.primefocusaxial < oo
Units: meters

Example of Use: proc.primefocusaxial = 0.03
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proc.primefocusaxialrate

Description: This parameter is the axial velocity of the prime focus receiver box in meters per second. The
box begins its motion at the beginning of a scan at the position specified by the parameter ’primefo-
cusaxial’. Positive motion is away from the dish.

Values: float
Allowed Range: —oo < proc.primefocusaxialrate < co
Units: m/s

Example of Use: proc.primefocusaxialrate =-1.3

proc.primefocusrotation

Description: This parameter is the rotational position of the prime focus receiver box in degrees.
Values: float

Allowed Range: 0.0 < proc.primefocusrotation < 360.0

Units: degrees

Example of Use: proc.primefocusrotation = 3.7

proc.primefocusrotationrate

Description: This parameter is the rotational velocity of the prime focus receiver box in degrees per sec-
ond. The box begins its motion at the beginning of a scan at the position specified by the parameter
’primefocusrotation’.

Values: float
Allowed Range: 0.0 < proc.primefocusrotationrate < oo
Units: degrees per second

Example of Use: proc.primefocusrotationrate = 29.4

proc.primefocustranslation

Description: This parameter is the translational offset of the prime focus box in meters. Box translation is
in the plane of symmetry of the antenna, perpendicular to the axial focus axis, with positive motion
being away from the feed support arm. If the focus tracking mode is on, this offset is with respect
to the nominally optimum box position for the current elevation. If focus tracking is off, the offset is
with respect to the optimum box position at the telescope rigging elevation.

Values: float
Allowed Range: 0.0 < proc.primefocustranslation < co
Units: meters

Example of Use: proc.primefocustranslation = 0.2
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proc.primefocustranslationrate

Description: This parameter is the translational velocity of the prime focus box in meters per second. The
box begins its motion at the beginning of a scan at the position specified by the parameter ’primefo-
custranslation’. Box translation is in the plane of symmetry of the antenna, perpendicular to the axial
focus axis, with positive motion being away from the feed support arm.

Values: float
Allowed Range: 0.0 < proc.primefocustranslationrate < co
Units: m/s

Example of Use: proc.primefocustranslationrate = 0.95
Subreflector parameters.

proc.subreflectorx

Description: This parameter is the X coordinate offset of the subreflector in meters. If the focus tracking
mode is on, this offset is with respect to the nominally optimum subreflector position for the current
elevation. If focus tracking is off, the offset is with respect to the optimum position at the telescope
rigging elevation. The X,Y,Z axes are defined as a right-hand coordinate system with Y away from
the dish, X in the plane of away from the feed arm, and Z normal to the plane of symmetry.

Values: float
Allowed Range: —oo < proc.subreflectorx < oo
Units: meters

Example of Use: proc.subreflectorx = 2.3

proc.subreflectorxrate

Description: This parameter is the X coordinate offset velocity of the subreflector in meters per second.
The subreflector begins its motion at the beginning of a scan at the position specified by the parameter
’subreflectorx’. The X,Y,Z axes are defined as a right-hand coordinate system with Y away from the
dish, X in the plane of away from the feed arm, and Z normal to the plane of symmetry.

Values: float
Allowed Range: —oo < proc.subreflectorxrate < oo
Units: meters per second

Example of Use: proc.subreflectorxrate = 0.4

proc.subreflectorxstart

Description: This parameter is the start position of the X coordinate offset of the subreflector in meters.
The offset is with respect to the optimum position at the telescope rigging elevation. The X,Y,Z axes
are defined as a right-hand coordinate system with Y away from the dish, X in the plane of away from
the feed arm, and Z normal to the plane of symmetry.

Values: float
Allowed Range: —oo < proc.subreflectorxstart < co
Units: meters

Example of Use: proc.subreflectorxstart = -3.0
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proc.subreflectorxstop

Description: This parameter is the stop position of the X coordinate offset of the subreflector in meters.
The offset is with respect to the optimum position at the telescope rigging elevation. The X,Y,Z axes
are defined as a right-hand coordinate system with Y away from the dish, X in the plane of away from
the feed arm, and Z normal to the plane of symmetry.

Values: float
Allowed Range: —oo < proc.subreflectorxstop < oo
Units: meters

Example of Use: proc.subreflectorxstop = 5.6

proc.subreflectorxstep

Description: This parameter is the X coordinate offset step of the subreflector in the X direction in mil-
liters. The X,Y,Z axes are defined as a right-hand coordinate system with Y away from the dish, X in
the plane of away from the feed arm, and Z normal to the plane of symmetry.

Values: float
Allowed Range: —oo < proc.subreflectorxstep < oo
Units: millimeters

Example of Use: proc.subreflectorxstep = 1.5

proc.subreflectory

Description: This parameter is the Y coordinate offset of the subreflector in meters. If the focus tracking
mode is on, this offset is with respect to the nominally optimum subreflector position for the current
elevation. If focus tracking is off, the offset is with respect to the optimum position at the telescope
rigging elevation. The X,Y,Z axes are defined as a right-hand coordinate system with Y away from
the dish, X in the plane of away from the feed arm, and Z normal to the plane of symmetry.

Values: float
Allowed Range: —oo < proc.subreflectory < co
Units: meters

Example of Use: proc.subreflectory = 3.6

proc.subreflectoryrate

Description: This parameter is the Y coordinate offset velocity of the subreflector in meters per second.
The subreflector begins its motion at the beginning of a scan at the position specified by the parameter
’subreflectory’. The X,Y,Z axes are defined as a right-hand coordinate system with Y away from the
dish, X in the plane of away from the feed arm, and Z normal to the plane of symmetry.

Values: float
Allowed Range: —oo < proc.subreflectoryrate < oo
Units: meters per second

Example of Use: proc.subreflectoryrate = 0.2
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proc.subreflectorystart

Description: This parameter is the start position of the Y coordinate offset of the subreflector in meters.
The offset is with respect to the optimum position at the telescope rigging elevation. The X,Y,Z axes
are defined as a right-hand coordinate system with Y away from the dish, X in the plane of away from
the feed arm, and Z normal to the plane of symmetry.

Values: float
Allowed Range: —oo < proc.subreflectorystart < co
Units: meters

Example of Use: proc.subreflectorystart = 8.3

proc.subreflectorystop

Description: This parameter is the stop position of the Y coordinate offset of the subreflector in meters.
The offset is with respect to the optimum position at the telescope rigging elevation. The X,Y,Z axes
are defined as a right-hand coordinate system with Y away from the dish, X in the plane of away from
the feed arm, and Z normal to the plane of symmetry.

Values: float
Allowed Range: —oo < proc.subreflectorystop < oo
Units: meters

Example of Use: proc.subreflectorystop = 4.5

proc.subreflectorystep

Description: This parameter is the Y coordinate offset step of the subreflector in the X direction in mil-
liters. The X,Y,Z axes are defined as a right-hand coordinate system with Y away from the dish, X in
the plane of away from the feed arm, and Z normal to the plane of symmetry.

Values: float
Allowed Range: —oo < proc.subreflectorystep < oo
Units: millimeters

Example of Use: proc.subreflectorystep = 1.9

proc.subreflectorz

Description: This parameter is the Z coordinate offset of the subreflector in meters. If the focus tracking
mode is on, this offset is with respect to the nominally optimum subreflector position for the current
elevation. If focus tracking is off, the offset is with respect to the optimum position at the telescope
rigging elevation. The X,Y,Z axes are defined as a right-hand coordinate system with Y away from
the dish, X in the plane of away from the feed arm, and Z normal to the plane of symmetry.

Values: float
Allowed Range: —oo < proc.subreflectorz < oo
Units: meters

Example of Use: proc.subreflectorz = 3.3
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proc.subreflectorzrate

Description: This parameter is the Z coordinate offset velocity of the subreflector in meters per second.
The subreflector begins its motion at the beginning of a scan at the position specified by the parameter
’subreflectorz’. The X,Y,Z axes are defined as a right-hand coordinate system with Y away from the
dish, X in the plane of away from the feed arm, and Z normal to the plane of symmetry.

Values: float
Allowed Range: —oo < proc.subreflectorzrate < co
Units: meters per second

Example of Use: proc.subreflectorzrate = 3.0

proc.subreflectorzstart

Description: This parameter is the start position of the Z coordinate offset of the subreflector in meters.
The offset is with respect to the optimum position at the telescope rigging elevation. The X,Y,Z axes
are defined as a right-hand coordinate system with Y away from the dish, X in the plane of away from
the feed arm, and Z normal to the plane of symmetry.

Values: float
Allowed Range: —oo < proc.subreflectorzstart < oo
Units: meters

Example of Use: proc.subreflectorzstart = 0.4

proc.subreflectorzstop

Description: This parameter is the stop position of the Z coordinate offset of the subreflector in meters.
The offset is with respect to the optimum position at the telescope rigging elevation. The X,Y,Z axes
are defined as a right-hand coordinate system with Y away from the dish, X in the plane of away from
the feed arm, and Z normal to the plane of symmetry.

Values: float
Allowed Range: —oo < proc.subreflectorzstop < oo
Units: meters

Example of Use: proc.subreflectorzstop = 7.2

proc.subreflectorzstep

Description: This parameter is the Z coordinate offset step of the subreflector in the X direction in milliters.
The X,Y,Z axes are defined as a right-hand coordinate system with Y away from the dish, X in the
plane of away from the feed arm, and Z normal to the plane of symmetry.

Values: float
Allowed Range: —oo < proc.subreflectorzstep < co
Units: millimeters

Example of Use: proc.subreflectorzstep = 6.1
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proc.subreflectoractyl
Description: This parameter is the position of subreflector actuator Y1 in meters. Increasing Y actuator
length moves the subreflector toward the dish.
Values: float
Allowed Range: —oo < proc.subreflectoractyl < oo
Units: meters

Example of Use: proc.subreflectoractyl = 1.1

proc.subreflectoractylrate

Description: This parameter is the velocity of subreflector actuator Y1 in meters per second. The postion
of the actuator at the beginning of a scan is given by the value of the parameter ’subreflectoract_y1’.
Increasing Y actuator length moves the subreflector toward the dish.

Values: float
Allowed Range: —oo < proc.subreflectoractylrate < oo
Units: meters per second

Example of Use: proc.subreflectoractylrate = 2.2

proc.subreflectoracty2
Description: This parameter is the position of subreflector actuator Y2 in meters. Increasing Y actuator
length moves the subreflector toward the dish.
Values: float
Allowed Range: —oo < proc.subreflectoracty? < oo
Units: meters

Example of Use: proc.subreflectoracty?2 = 3.3

proc.subreflectoracty2rate

Description: This parameter is the velocity of subreflector actuator Y2 in meters per second. The postion
of the actuator at the beginning of a scan is given by the value of the parameter ’subreflectoract_y2’.
Increasing Y actuator length moves the subreflector toward the dish.

Values: float
Allowed Range: —oo < proc.subreflectoracty2rate < oo
Units: meters per second

Example of Use: proc.subreflectoracty2rate = 4.4
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proc.subreflectoracty3
Description: This parameter is the position of subreflector actuator Y3 in meters. Increasing Y actuator
length moves the subreflector toward the dish.
Values: float
Allowed Range: —oo < proc.subreflectoracty3 < oo
Units: meters

Example of Use: proc.subreflectoracty3 = 5.5

proc.subreflectoracty3rate

Description: This parameter is the velocity of subreflector actuator Y3 in meters per second. The postion
of the actuator at the beginning of a scan is given by the value of the parameter ’subreflectoract_y3’.
Increasing Y actuator length moves the subreflector toward the dish.

Values: float
Allowed Range: —oo < proc.subreflectoracty3rate < oo
Units: meters per second

Example of Use: proc.subreflectoracty3rate = 0.1

proc.subreflectoractx1
Description: This parameter is the position of subreflector actuator X1 in meters. Increasing X actuator
length moves the subreflector away from the feed arm.
Values: float
Allowed Range: —oo < proc.subreflectoractx1 < oo
Units: meters

Example of Use: proc.subreflectoractx1 = 0.2

proc.subreflectoractx1rate

Description: This parameter is the velocity of subreflector actuator X1 in meters per second. The postion
of the actuator at the beginning of a scan is given by the value of the parameter ’subreflectoract x1°.
Increasing X actuator length moves the subreflector away from the feed arm.

Values: float
Allowed Range: —oo < proc.subreflectoractxlrate < oo
Units: meters per second

Example of Use: proc.subreflectoractxlrate = 0.3
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proc.subreflectoractx2
Description: This parameter is the position of subreflector actuator X2 in meters. Increasing X actuator
length moves the subreflector away from the feed arm.
Values: float
Allowed Range: —oo < proc.subreflectoractx2 < oo
Units: meters

Example of Use: proc.subreflectoractx2 = 0.4

proc.subreflectoractx2rate

Description: This parameter is the velocity of subreflector actuator X2 in meters per second. The postion
of the actuator at the beginning of a scan is given by the value of the parameter ’subreflectoract_x2’.
Increasing X actuator length moves the subreflector away from the feed arm.

Values: float
Allowed Range: —oo < proc.subreflectoractx2rate < oo
Units: meters per second

Example of Use: proc.subreflectoractx2rate = 0.5

proc.subreflectoractz1
Description: This parameter is the position of subreflector actuator Z1 in meters. Increasing Z actuator
length moves the subreflector away from the feed arm elevator.
Values: float
Allowed Range: —oo < proc.subreflectoractzl < oo
Units: meters

Example of Use: proc.subreflectoractzl = 0.6

proc.subreflectoractzlrate

Description: This parameter is the velocity of subreflector actuator Z1 in meters per second. The postion
of the actuator at the beginning of a scan is given by the value of the parameter ’subreflectoract_z1°.
Increasing Z actuator length moves the subreflector away from the feed arm elevator.

Values: float
Allowed Range: —oo < proc.subreflectoractzlrate < oo
Units: meters per second

Example of Use: proc.subreflectoractzlrate = 0.7
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proc.offsetfocus1x

Description: There is no help. yet, for offsetfocus1x
Values: float

Allowed Range: —oo < proc.offsetfocuslx < oo
Units: meters

Example of Use: proc.offsetfocuslx = 0.8

proc.offsetfocuslxrate

Description: There is no help. yet, for offsetfocus1xrate
Values: float

Allowed Range: —oo < proc.offsetfocus]xrate < oo
Units: meters per second

Example of Use: proc.offsetfocuslxrate = 0.9

proc.offsetfocusly

Description: There is no help. yet, for offsetfocusly
Values: float

Allowed Range: —oo < proc.offsetfocusly < oo
Units: meters

Example of Use: proc.offsetfocusly = 1.0

proc.offsetfocuslyrate

Description: There is no help. yet, for offsetfocuslyrate
Values: float

Allowed Range: —oo < proc.offsetfocuslyrate < oo
Units: meters per second

Example of Use: proc.offsetfocuslyrate = 1.1

proc.offsetfocuslz

Description: There is no help. yet, for offsetfocus1z
Values: float

Allowed Range: —oo < proc.offsetfocuslz < co
Units: meters

Example of Use: proc.offsetfocuslz = 1.2
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proc.offsetfocuslzrate

Description: There is no help. yet, for offsetfocus1zrate
Values: float

Allowed Range: —oo < proc.offsetfocuslzrate < oo
Units: meters per second

Example of Use: proc.offsetfocuslzrate = 1.3

proc.offsetfocus2x

Description: There is no help. yet, for offsetfocus2x
Values: float

Allowed Range: —oo < proc.offsetfocus2x < oo
Units: meters

Example of Use: proc.offsetfocus2x = 1.4

proc.offsetfocus2xrate

Description: There is no help. yet, for offsetfocus2xrate
Values: float

Allowed Range: —oo < proc.offsetfocus2xrate < oo
Units: meters per second

Example of Use: proc.offsetfocus2xrate = 1.5

proc.offsetfocus2y

Description: There is no help. yet, for offsetfocus2y
Values: float

Allowed Range: —oo < proc.offsetfocus2y < oo
Units: meters

Example of Use: proc.offsetfocus2y = 1.6

proc.offsetfocus2yrate

Description: There is no help. yet, for offsetfocus2yrate
Values: float

Allowed Range: —oo < proc.offsetfocus2yrate < oo
Units: meters per second

Example of Use: proc.offsetfocus2yrate = 1.7
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proc.offsetfocus2z

Description: There is no help. yet, for offsetfocus2z
Values: float

Allowed Range: —oo < proc.offsetfocus2z < oo
Units: meters

Example of Use: proc.offsetfocus2z = 1.8

proc.offsetfocus2zrate

Description: There is no help. yet, for offsetfocus2zrate
Values: float

Allowed Range: —oo < proc.offsetfocus2zrate < oo
Units: meters per second

Example of Use: proc.offsetfocus2zrate = 1.9
Predefined Solar System Object coordinate systems.

proc.neworigin

Description: The New Origin parameter specifies a new location for the origin (longitude = latitude = 0)
of the specified Coordinate Type. If a known object is selected or orbital elements are specified, the
new origin will be computed automatically to track the center of that object.

Values: Off, "User set”, Orbit , Sun , Moon , Mercury , Venus , Mars , Jupiter , Saturn , Uranus , Neptune
, Pluto , UserTabl

Units: N/A

Example of Use: proc.neworigin = Off
User defined coordinate systems.

proc.originlongitude

Description: The Origin Longitude is the longitude offset of the new origin in the selected Coordinate
Type when the New Origin is selected as to *User set’. The New Origin lets you specify the location
of a temporay new origin for your coordinate grid so that the telescope beam position can specified
with respect to the new origin. This origin may move at a specified rate in longitude and latitude, and
the new equator may be rotated with respect to the parent Coordinate Type equator. The new origin
is fully specified by the parameters ’originlongitude’, ’originlongvel’, ’originlatitude’, *originlatvel’,
’originrotation’, “originrotvel’, and ’originstartutc’ or *originstartlst’. The coordinate value units are
degrees and degrees per second.

Values: float
Allowed Range: 0.0 < proc.originlongitude < 360.0
Units: degrees

Example of Use: proc.originlongitude = 23.2
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proc.originlongvel

Description: The Origin Longitude Velocity is the rate of change of the longitude offset of the new origin
in the selected Coordinate Type when the New Origin is selected as to *User set’. The New Origin
lets you specify the location of a temporay new origin for your coordinate grid so that the telescope
beam position can specified with respect to the new origin. This origin may move at a specified rate
in longitude and latitude, and the new equator may be rotated with respect to the parent Coordinate
Type equator. The new origin is fully specified by the parameters ’originlongitude’, ’originlongvel’,
’originlatitude’, ’originlatvel’, ’originrotation’, ’originrotvel’, and ’originstartutc’ or ’originstartlst’.
The coordinate value units are degrees and degrees per second.

Values: float
Units: degrees per second

Example of Use: proc.originlongvel = 0.1

proc.originlatitude

Description: The Origin Latitude is the latitude offset of the new origin in the selected Coordinate Type
when the New Origin is selected as to *User set’. The New Origin lets you specify the location of a
temporay new origin for your coordinate grid so that the telescope beam position can specified with
respect to the new origin. This origin may move at a specified rate in longitude and latitude, and
the new equator may be rotated with respect to the parent Coordinate Type equator. The new origin
is fully specified by the parameters ’originlongitude’, ’originlongvel’, *originlatitude’, *originlatvel’,
’originrotation’, ’originrotvel’, and ’originstartutc’ or ’originstartlst’. The coordinate value units are
degrees and degrees per second.

Values: float
Allowed Range: -90.0 < proc.originlatitude < +90.0
Units: degrees

Example of Use: proc.originlatitude = 67.3

proc.originlatvel

Description: The Origin Latitude Velocity is the rate of change of the latitude offset of the new origin
in the selected Coordinate Type when the New Origin is selected as to *User set’. The New Origin
lets you specify the location of a temporay new origin for your coordinate grid so that the telescope
beam position can specified with respect to the new origin. This origin may move at a specified rate
in longitude and latitude, and the new equator may be rotated with respect to the parent Coordinate
Type equator. The new origin is fully specified by the parameters ’originlongitude’, ’originlongvel’,
“originlatitude’, ’originlatvel’, ’originrotation’, ’originrotvel’, and ’originstartutc’ or ’originstartlst’.
The coordinate value units are degrees and degrees per second.

Values: float
Units: degrees per second

Example of Use: proc.originlatvel = 0.01



GBT/SPN/021 57

proc.originrotation

Description: The Origin Rotation is the rotation the new origin’s equator with respect to the equator in
selected Coordinate Type when the New Origin is selected as User set’. Positive rotation is coun-
terclockwise as the observer sees it on the sky. The New Origin lets you specify the location of a
temporay new origin for your coordinate grid so that the telescope beam position can specified with
respect to the new origin. This origin may move at a specified rate in longitude and latitude, and
the new equator may be rotated with respect to the parent Coordinate Type equator. The new origin
is fully specified by the parameters ’originlongitude’, ’originlongvel’, ’originlatitude’, *originlatvel’,
’originrotation’, “originrotvel’, and ’originstartutc’ or ’originstartlst’. The coordinate value units are
degrees and degrees per second.

Values: float
Allowed Range: 0.0 < proc.originrotation < 360.0
Units: degrees

Example of Use: proc.originrotation = 136.4

proc.originrotvel

Description: The Origin Rotation Velocity is the rate of rotation of the new origin’s equator with respect
to the equator in selected Coordinate Type when the New Origin is selected as *User set’. Positive
rotation is counterclockwise as the observer sees it on the sky. The New Origin lets you specify the
location of a temporay new origin for your coordinate grid so that the telescope beam position can
specified with respect to the new origin. This origin may move at a specified rate in longitude and
latitude, and the new equator may be rotated with respect to the parent Coordinate Type equator.
The new origin is fully specified by the parameters ’originlongitude’, *originlongvel’, ’originlatitude’,
“originlatvel’, ’originrotation’, ’originrotvel’, and ’originstartutc’ or ’originstartlst’. The coordinate
value units are degrees and degrees per second.

Values: float
Units: degrees per second

Example of Use: proc.originrotvel = 0.0234

proc.originstartutc

Description: The Origin Start Utc is the UTC for which the new origin longitude and latitude are valid
when any of the rates, ’originlongvel’, *originlatvel’, or ’originlatvel’, is not zero. The New Origin
lets you specify the location of a temporay new origin for your coordinate grid so that the telescope
beam position can specified with respect to the new origin. This origin may move at a specified rate
in longitude and latitude, and the new equator may be rotated with respect to the parent Coordinate
Type equator. The new origin is fully specified by the parameters ’originlongitude’, *originlongvel’,
’originlatitude’, ’originlatvel’, ’originrotation’, ’originrotvel’, and ’originstartutc’ or ’originstartlst’.
The coordinate value units are degrees and degrees per second.

Units: HH:MM:SS.S
Example of Use: proc.originstartutc = ’10:10:10”
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proc.originstartlst

Description: The Origin Start Lst is the LST for which the new origin longitude and latitude are valid
when any of the rates, ’originlongvel’, *originlatvel’, or ’originlatvel’, is not zero. The Origin Start
LST is immediately converted to Origin Start UTC, which is the primary time system. The New Origin
lets you specify the location of a temporay new origin for your coordinate grid so that the telescope
beam position can specified with respect to the new origin. This origin may move at a specified rate
in longitude and latitude, and the new equator may be rotated with respect to the parent Coordinate
Type equator. The new origin is fully specified by the parameters ’originlongitude’, ’originlongvel’,
“originlatitude’, *originlatvel’, ’originrotation’, *originrotvel’, and ’originstartutc’ or ’originstartlst’.
The coordinate value units are degrees and degrees per second.

Units: HH:MM:SS.S
Example of Use: proc.originstartlst ="11:11:11"

proc.orbitrefframe

Description: The Orbit Reference Frame defines the inertial frame and spherical coordinate system in
which the orbit is defined by the orbital parameters. The choices are EARTH_B1950, EARTH_J2000,
ECLIPTIC_B1950, and ECLIPTIC_J2000. The first two are use equatorial coordinates for earth-
orbiting satellites, and the others are used for solar system objects in ecliptic coordinates using either
the B1950 or J2000 vernal equinox.

Values: ” Earth B1950 ”, ”” Earth J2000 ”, ”Sun/Ecliptic B1950”, ”Sun/Ecliptic J2000”
Units: N/A
Example of Use: proc.orbitrefframe = “Earth J2000”

proc.orbitepoch

Description: The Orbit Epoch is the fractional Modified Julian Date (MJD = JD - 2400000.5) for which
the orbital elements are valid. In particular, if the Mean Anomaly is specified instead of Pericenter
Epoch to define the position of the object in its orbit, this Mean Anomaly is at the the time of the
Orbit Epoch. In that case the orbit epoch must be entered with enough precision to define the object’s
position accurately.

Values: float
Units: MJD fractional days
Example of Use: proc.orbitepoch = 52893.456

proc.pericenterepoch

Description: The Pericenter Epoch is the time, in fractional Modified Julian Date (MJD = JD - 2400000.5)
when the orbiting object passes pericenter. The position of the object in its orbit can alternatively be
specified by its Mean Anomaly, which is its mean position, in degrees, at the time given by the Orbit
Epoch. Calculations of the object’s position as a function of time will use the most recently specified
of these two parameters.

Values: float
Units: MJD fractional days
Example of Use: proc.pericenterepoch = 51345.67
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proc.meananomaly

Description: The Mean Anomaly is the mean position of the object at the time specified by the Orbit
Epoch. The mean position is the angular distance, in degrees, from pericenter of the object if it had
a uniform angular velocity throughout its orbit. This is given by 360 multiplied by the time since
pericenter passage divided by the orbit period. The position of the object in its orbit can alternatively
be specified by its Pericenter Epoch. Calculations of the object’s position as a function of time will
use the most recently specified of these two parameters.

Values: float
Allowed Range: 0.0 < proc.meananomaly < 360.0
Units: degrees

Example of Use: proc.meananomaly = 15.9

proc.semimajoraxis

Description: The Semimajor Axis of the object’s orbit is specified in kilometers. The size of the orbit
may alternatively be specified by its Orbit Period or its Mean Daily Motion. These assume either the
mass of the sun or mass of the earth, as implied from the selected Orbit Reference Frame, to derive
the Semimajor Axis. The most recently specified of the three parameters will be used to compute the
values of the other two.

Values: float
Allowed Range: 0.0 < proc.semimajoraxis < 0o
Units: kilometers

Example of Use: proc.semimajoraxis = 259876.3

proc.orbitperiod

Description: The Orbital Period is specified in days. Alternatively, the object’s Mean Daily Motion may
be specified, where the Orbital Period = (360 / Mean Daily Motion). Specifying either of these two
parameters will cause the Semimajor Axis to be computed with the assumption of the mass of the
sun or mass of the earth, as implied from the selected Orbit Reference Frame. The most recently
specified of the three parameters, Semimajor Axis, Orbital Period, or Mean Daily Motion, will be
used to compute the values of the other two.

Values: float
Allowed Range: 0.0 < proc.orbitperiod < oo
Units: fractional days

Example of Use: proc.orbitperiod = 365.249
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proc.meandailymotion

Description: The Mean Daily Motion is the average angular velocity, in degrees per day, of the object in
its orbit as computed from (360 degrees / Orbit Period in days). Alternatively, the object’s Orbital
Period may be specified. Specifying either of these two parameters will cause the Semimajor Axis
to be computed with the assumption of the mass of the sun or mass of the earth, as implied from
the selected Orbit Reference Frame. The most recently specified of the three parameters, Semimajor
Axis, Orbital Period, or Mean Daily Motion, will be used to compute the values of the other two.

Values: float
Units: degrees per day

Example of Use: proc.meandailymotion = 1.0

proc.eccentricity

Description: Eccentricity of the orbit is pretty well self-evident. Alternatively, the Pericenter Distance
may be specified. The most recently specified of the two parameters will be used to compute the value
of the other using the current value of the Semimajor Axis.

Values: float
Allowed Range: 0.0 < proc.eccentricity < co
Units: N/A

Example of Use: proc.eccentricity = 0.95

proc.pericenterdistance

Description: The Pericenter Distance is the distance, in kilometers, of the orbiting object from the central
mass at closest approach. Alternatively, the orbital Eccentricity may be specified. The most recently
specified of the two parameters will be used to compute the value of the other using the current value
of the Semimajor Axis.

Values: float
Allowed Range: 0.0 < proc.pericenterdistance < co
Units: kilometers

Example of Use: proc.pericenterdistance = 6345.65

proc.pericenterargument
Description: The Pericenter Argument is the angular distance, in degrees, from the ascending node to the
pericenter in the plane of the orbit.
Values: float
Allowed Range: 0.0 < proc.pericenterargument < 360.0
Units: degrees

Example of Use: proc.pericenterargument = 23.2
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proc.longascendingnode

Description: The Longitude of the Ascending Node is the angular distance, in degrees, from the vernal
equinox to the point where the orbiting object passes through the reference plane (equator or ecliptic)
from south to north.

Values: float
Allowed Range: 0.0 < proc.longascendingnode < 360.0
Units: degrees

Example of Use: proc.longascendingnode = 159.4

proc.orbitinclination

4.2

Description: The Orbit Inclination is angle, in degrees, between the orbital plane and the reference plane
(equator or ecliptic). Its value is between 0 and 90 degrees.

Values: float
Allowed Range: 0.0 < proc.orbitinclination < 90.0
Units: degrees

Example of Use: proc.orbitinclination = 1.9

Scan Coordinator

sc.nextscannumber
sc.sourcename
sc.projid

sc.scanid
sc.scanlength
sc.starttime
sc.stoptime
sc.observername
sc.logfile
sc.obstype
sc.switchingsignalsmaster
sc.calstate
sc.sigrefstate
sc.blankingtime
sc.numberofphases
sc.phasestart

sc.switchmode
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e sc.subsystemselect

e sc.receiver

sc.nextscannumber
Description: The Next Scan Number allows you to set the scan number to a new value for the next scan
executed.
Values: integer
Allowed Range: 0 < sc.nextscannumber < co
Units:

Example of Use: sc.nextscannumber = 1

sc.sourcename

Description: Any Source Name less than 32 characters. In pulsar observing this name is used to fetch the
current pulsar timing parameters and must be in a standard "hhmmsdd’ format, e.g., 0329+54. In other
observing modes the Source Name is only an identifier label.

Values: any string j 32 Characters
Units: N/A

Example of Use: sc.sourcename = "3C 218”

sc.projid
Description: The Project ID is the number assigned to your program on the telescope schedule, e.g., B345.
This string is used as a directory name for your data.
Values: any string j 32 Characters
Units: N/A
Example of Use: sc.projid = “AGBT01A_999_01”

sc.scanid
Description: The Scan 1.D. is a supplement to the Source Name for labeling the data. It has no effect on
the data taking process. The string must be less than 32 characters.
Values: any string j 32 Characters
Units: N/A
Example of Use: sc.scanid = "Tracking 3C 318 for IPS”
The Scan Length is the duration of the scan in seconds. Any data integrations completed after the end of a scan

will normally be discarded. Hence, the Scan Length is typically an integer number of integration times plus a
second or two. Ooco sc.scanlength = 3000
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sc.starttime

Description: The Start Time may be explicitly specified in UTC or LST, or it may simply be as-soon-as-

possible. Select the start or stop mode and the type of time with the menu buttons. In a.s.a.p. mode
the time displayed is what was actually used for the last scan. Normally the date, and hence the MID,
is implied from the current date. Times are assumed to be in the interval between 1/2 hour before and
23 1/2 hours after the current time. The date may be explicitly set in UTC mode only by unlocking
the Date/MJD fields with the glish command “set_mjd_auto(F)”. The date may be entered in either
mm/dd/yy or MJD format. Use “’set_mjd_auto(T)” to relock it. LST times ignore the date settings and
use the current date. In Stop Time mode the scan start as soon possible.

Units: HH:MM:SS.S
Example of Use: sc.starttime = 10:09:08”

sc.stoptime

Description: The Stop Time may be explicitly specified in UTC or LST, or it may simply be as-soon-as-

possible. Select the start or stop mode and the type of time with the menu buttons. In a.s.a.p. mode
the time displayed is what was actually used for the last scan. Normally the date, and hence the MJD,
is implied from the current date. Times are assumed to be in the interval between 1/2 hour before and
23 1/2 hours after the current time. The date may be explicitly set in UTC mode only by unlocking
the Date/MJD fields with the glish command “set_mjd_auto(F)”. The date may be entered in either
mm/dd/yy or MJD format. Use ”set_mjd_auto(T)” to relock it. LST times ignore the date settings and
use the current date. In Stop Time mode the scan start as soon possible.

Units: HH:MM:SS.S
Example of Use: sc.stoptime = 723:59:59”

sc.observername

Description: The Observer’s Name can be any string. This is recorded with the data.

Values: any string
Units: N/A

Example of Use: sc.observername = ”Alfred Nobel”

sc.logfile

Description: Glish Log File is the name of the file that records all glish language commands generated by

’GBT Observe’, either from GUI selections and entries, from the command line, or from observing
table execution

Values: filename
Units: N/A

Example of Use: sc.logfile = ”/users/anobel/obs/go.log”
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sc.obstype

Description: Observing Type determines the parameters requested on the left side of the Main Screen and
selects the primary backend to be used. It also sets a lot of default values for various devices. Make
this selection before setting parameters for specific devices.

Values: Continuum, “Spectral Line SPM”, ”Spectral Line SP”, ”Pulsar Timing SP”, ”Pulsar Dedisper-
sion”, “Pulsar Search BCPM?”, Pulsar Voltage Sampling BCPM”, Pulsar Timing BCPM”, Pulsar
Monitoring BCPM”, ”Undefined”

Units: N/A
Example of Use: sc.obstype = "Spectral Line SPM”

sc.switchingsignalsmaster
Description: The Switching Signals Master selects which backend provides the switching signals to all of
the backends.
Values: SpectralProcessor, DCR, Spectrometer, VLBADAR, GBPP
Units: N/A

Example of Use: sc.switchingsignalsmaster = Spectrometer

sc.calstate

Description: Each Cal toggle button specifies the state of the receiver calibration signal in the button’s
switching phase. The number of phases depends on the selected Switching Mode or on the number of
phases selected by the user in the “User Defined” mode. In all but the ”User Defined” mode the Cal
states are predetermined by the selected mode.

Values: Off, On
Max Size: 64
Units: N/A

Example of Use: sc.calstate[1] = Off
sc.calstate[2] = On

sc.sigrefstate

Description: Each SigRef toggle button specifies the state of the receiver frequency/load/beam switch
signal in the button’s switching phase. The number of phases depends on the selected Switching
Mode or on the number of phases selected by the user in the "User Defined” mode. In all but the
”User Defined” mode the SigRef states are predetermined by the selected mode.

Values: Sig, Ref
Max Size: 64
Units: N/A

Example of Use: sc.sigrefstate[1] = Sig
sc.sigrefstate[2] = Ref
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sc.blankingtime

Description: Banking Time is the time in seconds at the beginning of each switch phase when data integra-
tion is inhibited. The Blanking Time may be set to a different value for each phase through the glish
command line, but one value is usually sufficient for every phase, and that value is specified here. The
resolution in 100nS.

Values: float
Max Size: 64
Units: seconds

Example of Use: sc.blankingtime = 0.003

sc.numberofphases

Description: The Number of Phases specifies how many phases are in the switching cycle. This number
is predetermined by the selected Switching Mode for all but the User Defined” mode. In that mode
the number may be between 1 and 10.

Values: integer
Allowed Range: 0 < sc.numberofphases < co
Units: N/A

Example of Use: sc.numberofphases =2

sc.phasestart

Description: Each Phase Start entry field specifies the beginning of this phase as a fraction of the total
switch cycle. The first start time must be zero, they must increase monotonically, and the last phase
start time must be less than one. The effective integration time for a phase in one switching cycle
is the product of the Switch Period and the difference between that phase’s and the next phase’s start
times minus the Blanking Time. The number of phases depends on the selected Switching Mode or on
the number of phases selected by the user in the "User Defined” mode. In all but the "User Defined”
mode the phase Start times are predetermined by the selected mode.

Values: float
Max Size: 64
Units: seconds

Example of Use: sc.phasestart[1,2] = [0,0.5]

sc.switchmode

Description: The Switching Mode is a menu of predefined switching modes plus a user-defined mode.
The switching parameters may be displayed with the Switching Setup button. The Number of Phases,
SigRef and Cal states, phase Start times, and Advance Sig selections are all set when one of the
predefined modes is selected. In the “User Defined” mode all of these parameters are available for
user input.

Values: “Total Power”, ”Total Power, No Cal”, ”Total Power, Spec Proc”, "Freq Switch, 01”, ”Freq Switch,
127, ”Freq Switch, 0102, "Beam Switch”, ”Pol. Switch”, ”User Defined”

Units: N/A

Example of Use: sc.switchmode = "Freq Switch, 01”
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sc.subsystemselect

Description: The Subsystem Select parameters determines which of the GBT subsystems are active to
participate in scan sequence. Normally, this parameter is set automatically as a result of selection of
the receiver and observing type. The value for this parameter is a 23-element, boolean array with the
elements corresponding, respectively, to the ”Antenna”, "LO1”, 70.3-0.9 GHz Rcvr”, ”1.2-1.7 GHz
Revr”, ”1.7-2.6 GHz Revr”, 73.9-5.8 GHz Revr”, ”8-10 GHz Revr”, 12-15 GHz Revr”, ”18-26 GHz
Revr”, 740-52 GHz Revr”, ”LE Rack”, ”Converter Rack”, ” Analog Filt Rack”, ”Sw Signal Selector”,
”Spectral Proc.”, "DCR”, ”Holography”, ”Spectrometer”, "BCPM”, ”Archivist”, "Measurements”,
”Active Surface” and ”I.F. Manager”.

Values: T, F
Max Size: 23
Units: N/A

Example of Use: sc.subsystemselect[1] =T

sc.receiver

Description: The Receiver parameter, in conjunction with the Observing Type, determines a lot of default
settings the setup up the GBT system to use the selected receiver. Make this selection before setting
parameters for specific devices.

Values: “NoiseSource”, 70.290 - 0.395”,0.385 - 0.520”, 70.510 - 0.690”, ”0.680 - 0.920”, "0.910 - 1.230”,
”1.15 - 1.73”, °1.73 - 2.60”, ”3.95 - 5.85”, ’8.00 - 10.1”, ”12.0 - 15.4”, ”18.0 - 22.4”,722.0 - 26.5”,
”40.0 - 50.0”

Units: N/A

Example of Use: sc.receiver = ’1.15 - 1.73”

4.3 Antenna

e ant.coordinatemode

e ant.offsetcoordinatemode
e ant.primaryunits

e ant.epoch

e ant.cosminormode

e ant.azimuthwrap

e ant.elevationwrap

e ant.trackingbeam

e ant.beam
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ant.coordinatemode

Description: The Coordinate Mode defines the coordinate system in which the direction of the telescope
beam is specified. This coordinate system applies to the Primary Segment and Primary Offset param-
eters and the coordinate system into which the User Transform coordinates are rotated. The available
Coodinate Modes are J2000, B1950, RaDecofDate, ApparentRaDec, Galactic, HaDec, and AzEl.

Values: J2000 , B1950 , RaDecOfDate , ApparentRaDec, Galactic , HaDec , AzEl , Encoder
Units: N/A

Example of Use: ant.coordinatemode = ”"B1950”

ant.offsetcoordinatemode

Description: The Offset Coordinate Mode defines the coordinate system in which the direction of the tele-
scope motion is specified. This coordinate system applies to the Primary Offset parameters. The avail-
able Offset Coodinate Modes are J2000, B1950, RaDecofDate, ApparentRaDec, Galactic, HaDec, and
AzEL

Values: J2000, B1950 , RaDecOfDate , ApparentRaDec, Galactic , HaDec , AzEl , Encoder
Units: N/A

Example of Use: ant.offsetcoordinatemode = “Galactic”

ant.primaryunits

Description: The Primary Units parameter specifies the units used by the Primary Segments and Primary
Offsets. The choices are Hrs/Deg, Deg/Deg, and Rad/Rad. Hrs/Deg normally only applies to RA/Dec
and HA/Dec but can be applied to other coordinates.

Values: Deg/Deg, Hrs/Deg, Rad/Rad
Units: N/A

Example of Use: ant.primaryunits = "Deg/Deg”

ant.epoch
Description: This parameter is the epoch of the coordinateMode. Active only when coordinateMode is set
to RaDecOfDate. Otherwise this value provides feedback.
Values: float
Units: Fraction year

Example of Use: ant.epoch =2003.76

ant.cosminormode

Description: The Cosine Minor parameter controls whether position offsets in the major coordinate (RA,
Azimuth, or Longitude) are multiplied by the secant of the minor coordinate (Dec, Elevation, or
Latitude). The choices are On and Off.

Values: On, Off
Units: N/A

Example of Use: ant.cosminormode = On
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ant.azimuthwrap

Description: The Azimuth Wrap parameter controls which of the two possible azimuth cable wrap posi-
tions are used for a given telescope azimuth in the ranges where there are two possibilities. The default
is *Auto’ which lets the telescope control software determine the best choice. The value ’CCW’ keeps
the telescope azimuth in the range -90 to +270 degrees, and the value "CW’ keeps it in the range +90
to +450 degrees. Zero degrees is north and +90 degrees is east.

Values: Auto, CCW , CW
Units: N/A
Example of Use: ant.azimuthwrap = CCW

ant.elevationwrap

Description: The Elevation Wrap parameter controls which of the two possible telescop elevation positions
are used near the zenith. The value *Auto’ keeps the elevation less than 90 degrees. The value *Over
the Top” uses the range 90 to 95 degrees, which requires an azimuth position 180 degrees from what
it would be in the *Auto’ position for a given place on the sky.

Values: Auto, "Over Top”
Units: N/A

Example of Use: ant.elevationwrap = ’Auto”

ant.trackingbeam

Description: The tracking_beam parameter determines which feed of the receiver is to track the source
(i.e. beam on-source)

Values: 7’1”, 97239’ ”3”, ”49,, 39M129” ”M34”, ”C”
Units: N/A

Example of Use: ant.trackingbeam ="1"

ant.beam

Description: The beam parameter determines which feed of the receiver is to track the source (i.e. be
on-source)

Values: 7’1”’ ”2”’ ”3”’ ”4”, ”M12”, ”M34”, ”C”
Units: N/A

Example of Use: ant.beam ="2"

4.4 LO System

441 LO1

e lol.lo_config
e lol.def_vel chosen then the src_vel keyword will specify the unit-less value of the

e lol.src_vel
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lo1.numfswoffsets

lol.ref_freq_1 The reference frequency offset 1 in MHz. This keyword is only used when
lo1.ref_freq_2 The reference frequency offset 2 in MHz. This keyword is only used when
lol.ref_frame

lol.rest_freq

lo1.tolerance

lo1.testtone_freq

lo1.if_center_freq

lo1.sideband sideband_b keyword values to the current value of sideband.
lo1.power_level

lo1.auto_power_level

lo1.testtone_power_level

lo1.use_offsets

lo1.counter_band

lo1.counter_resolution

lol.s1

lol.s2

lol.s3

lol.s4

lol.s5

lol.s6

lol.s7

lo1.s8

lo1.s9

lo1.s10

lol.s11

lol.s12

lol.s13

lol.s14

lol.s15

69
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lo1.lo_config
Description: Defines the configuration of LO1A and LO1B. Either LO1A or LO1B can be used as a
tracking LO, with the other unused or operating as a test tone generator.
Values: “TrackA_TToneB”,’TrackB_TToneA”, “TrackA_BNotUsed”,”TrackB_ANotUsed”
Units: N/A
Example of Use: lol.lo_config = "TrackA_BNotUsed”

lol.def_vel

Description: The velocity definition which specifies how the source velocity is translated into frequency
for Doppler tracking. Possible choices are 'RELATIVISTIC’, ’OPTICAL’, 'RADIO’, or °Z’. If red-
shift (z) is chosen then the src_vel keyword will specify the unit-less value of the redshift.

N.B. The ’Z’ option is not yet implemented in YGOR.
Values: RELATIVISTIC, OPTICAL, RADIO
Units: N/A
Example of Use: lol.def_vel = "RADIO”

lol.src_vel

Description: The velocity, in units of km/s, which determines the sky frequency of the spectrometer pass-
band. The Doppler correction equations a