Observing with the GBT

D.J. Pisano
(WVU/GBO)




Your task:

* Measure HI in galaxies in the Perseus-Pisces
Supercluster that are not visible to Arecibo
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Your resources

We have 4 hours of GBT time allocated to our
project from 7:30am-11:30am on Friday.

This 1s time purchased by WVU for our use.

Either myself or Evan (or both of us) will be
present to assist with observations.

Also, for the faculty, we have 2 hours of drift
scan observing from 5:30-7:30pm for practice.




GBT vs. Arecibo

* Arecibo is really big (really sensitive). Why use GBT
for HI?
— Can observe more of the sky.

— Unblocked aperture means you can get good data during
the day.




How will this work?

* ASTRID: Use to control the telescope

* CLEO: Use to monitor/control telescope
 GBTIDL: Use to look at our data

We will be observing on titania

We can run GBTIDL on any computer; during
observing we will use ariel for this.




K (O Astrid (OFFLINE)
File Edit View Tools Help

PXTE AP $

ObservationManagement - 1] DataDisplay - 1  GbtStatus - 1

[ Edit | Run
Project: Editor: You are currently editing APPSS_1
AGBT17A_404 1 # Observing file for GBT17A-404 on 6/16/17
Scheduling Blocks: # DIP
execfile("/users/dpisano/GBT17A-404/gbt17a-404.config")

APPSS_2 Configure(Config_HI)

APPSS_3
APPSS_4
APPSS_5 # Flux calibrator observation
APPSS_6 offpos=0ffset('2000','00:05:00','00:00:00',cosv=False)
APPSS 7 Catalog(fluxcal)
APPSS 8 slew('3C48')

- Balance()

0onoff('3C48',offpos,

# HI calibrator observation
c=Catalog('/users/dpisano/GBT17A-404/ght17a-404calib.cat')
onoff(c.keys()[0],0ffpos,180,,'1")

#Observa first 5 sources
hic=Catalog('/users/dpisano/GBT17A-404/gbt17a-404.cat')
sourcenames=hic.keys()

ofor s in sourcenames|
onoff(s,offpos, 3!

APPSS_1
Save to Database || Delete from Database|| Import from File || Export to File

Observation Log Options:
[v] Comment [] Trace

ObservationManagement Log - 1 | DataDisplay Log - 1 | GbtStatus Log - 1 Command Console

Observation State:

Validation Output:

Default values are GBT State:
beam = Bl

if3freq = [0]

notchfilter = In

polswitch = thru

WARNING: Using a simulated telescope device configuration. Validation is based on syntax and NOT on the present availability of devices on the GBT
WARNING: Using a simulated telescope device configuration. Validation is based on syntax and NOT on the present availability of devices on the GBT

GBT Status:

ueue Control:
Your observing script is syntactically correct! i

+k End Validation - 2017-06-14 19:24:01.57 #++

Observation Control:
*kk Begin Validation - 2017-06-14 19:24:09.13 #+*
Using the perfect GBT cabling file
Default values are
beam = Bl
if3freq = [0]
notchfilter = In
polswitch = thru
WARNING: Using a simulated telescope device configuration. Validation is based on syntax and NOT on the present availability of devices on the GBT
WARNING: Using a simulated telescope device configuration. Validation is based on syntax and NOT on the present availability of devices on the GBT

Your observing script is syntactically correct!

*+rk End Validation - 2017-06-14 19:24:10.27 +++

@ Validate Simulate Export
P!

Export Log




Observing Procedure

Configure Instrument
Load Catalogs

Observe flux calibrator
(with known flux).

Observe known HI
source.

Observe science targets.

Not all 8 scripts include
all of these. Each
should run about 1
hour.

A () Astrid (OFFLINE)
File Edit View Tools Help
Y Sy =1’ i o
WX XE b &
! ObservationManagement - 1 ‘ DataDisplay - 1 | GbtStatus - 1
\Edit | Run
Projesg, Editor: You are currently editing APPSS_1
AGBT17A 384 # Observing file for GET17A-404 on 6/16/17
DJP
cheduling Blocks: .

execfile("/users/dpisano/GBT17A-404/gbt17a-404.config")

APPSS™S Configure(Config_HI)

APPSS 3
APPSS_4
ARRSS 5 # Flux calibrator observation
APPSS_B offpos=0ffset(')2000','00:05:00','00:00:00',cosv=False)
APPSS 7 Catalog(fluxcal)
APPSS_8 Slew('3C48')

- Balance()

onOff('3C48',0ffpos,30.,'1")

# HI calibrator observation
c=Catalog('/use isano/GBT17A-404/gbt17a-404calib.cat')
onoOff(c.keys()[0],0ffpos,180.,'1")

#0Observa first 5 sources
hic=Catalog('/users/dpisano/GBT17A-404/gbt17a-404.cat')
sourcenames=hic.keys()

83, ofor s in sourcenames[0:5]:
24 onoff(s,offpos,300.,'1")
25

1]

APPSS 1

Save to Database||Delete from Database || Import from File || Export to File

Observation Log Options:
[v] Comment [ | Trace




OnOff Observations

ON — OFF
TA — OFF TsyS




OnOff Observations

ON — OFF
= T OFF  levs

Ty =

Can also form “OFF” 1n other ways:

Track your source and switch your observing
frequency, 1.e. frequency-switching.




Monitoring Observations

A Astrid (OFFLINE)
Fle Edit View Tools Help

; 2l | - b
'“»E\.<>/\¢(‘f+\
ObservationManagement - 1 DataDisplay - 1 | GbtStatus - 1

1 3C48 OffOn (1 of 2) Pointing | Focus OOF ' Continuum | Spectral Line
Beams
3 3C48 OffOn (2 of 2) 71
4 3C48 OffOn (1 of 2) AGBT17A—324—01:2:0 Polanzations
48 OffOn (2 of 2) 7] XX [ YY
1_M33_06 RALongMa S 3048 —
v/ 0

8 M31 ¢ 2114 | Phases
_M33_06 RALongMap (4 Sy | Signal / No Cal
10 M31_M33_06 RALongMap | Signal / Cal
M31_M33_06 RALongMap ( 4 1 Integrations
M31_M33_06 RALongMap ( 0
M31_M33_06 RALongMap ( Views
M31_M33_06 RALongMap | 3 | ® Channels
M31_M33_06 RALongMap | ) Frequency
6 M31_M33_06 RALongMap | ,. Keep Zoom
M31_M33_06 RALongMap ( “ Overlay
M31_M33_06 RALongMap | Clear
M31_M33_06 RALongMap | |
20 M31_M33_06 RALongMap (

M31_M33_06 RALongMap |

2000
Channels
51 X=3068.96 y=3.22986e+08

Pyro Client Initialized. Using Pyro V3.4




Monitoring Observations

X Astrid (OFFLINE)
File Edit View Tools Help

VR E AP ARITK H [

ObservationManagement - 1 DataDisplay - 1 | GbtStatus - 1

13C48 OffOn (1 of 2) Pointing | Focus OOF  Continuum | Spectral Line
2 3C48 Offon (1 of 2) Beams
3 3C48 Offon (2 of 2) 71

o le8 AGBT17A_324 01:4:0 Polarizabions
5 3C48 OffOn (2 of 2) ] XX [ YY
6 M31_M33_06 RALongMap (1 Beam: 1 | Sre IFs
7 M31_M33_06 RALongMap (2 Pol: XX Pro v 0
8 M31_M33_06 RALongMap (3 5 IF-0 El Phases
9 M31_M33_06 RALongMap (4 Phase: 0 TSys: 18.333 v Signal / No Cal
10 M31_M33_06 RALongMap | [ 7] Signal / Cal
11 M31_M33_06 RALongMap { 4 y , \ T Integrations
12 M31_M33_06 RALo! [ WMW YWy l;:- PP B bipuiriinty “ 0
13 M31_M33_06 RALongMap | " \ Views
14 M31_M33_06 RALongMap ( €5 / \ Cliannets
15 M31_M33_06 RALongMap S J \ e Frequency
16 M31_M33_06 RALongMap ( / \ Keep Zoom
17 M31_M33_06 RALongMap | { \ Overlay
18 M31_M33_06 RALongMap | 2 [ \ Clear
19 M31_M33_06 RALongMap { v" \
20 M31_M33_06 RALongMap | |
21 M31_M33_06 RALongMap { 1 /

J
0 " " " "
1410 1415 1420 1425 1430 1435

\a2177 6 261826407 Sky Frequency (MHz)
| >| | X= y=8.26 e+




Monitoring the GBT: cleo status

X () status

Hle Launch Help

Status |clear State |Ready [ 11:57:14 uTtC 23:42:46

Device Status State Source GET320-04130 Scan # 28

LO1 clear Ready .
z Fi
RCVIPF_1 clear Ready Project JMAINT 55 Master DCR

IFRack clear Ready Start 00:00:00 Length 60.0
ConverterRack clear Ready
AnalogFilterRack clear Ready Countdown X Remaining | 00:00:00
SwitchingSignalSelector clear Ready
Measurements clear Ready Ohserver Duncan Lorimer
GUPPI clear Ready v —
IFManager clear Ready Ohs. Type UNKNOWN Switching TPNOCAL
Proc Name Track Sequence 141

Rest Freq gz0 Velocity
Frame Local Vel Def
On Source Axis Fault’E-Stop
Time to Set Az LPC 0.0000 | EILPC 0.0000

09:41-07 Encoder Focus Paolar X

Azimuth Elevation 900.0 0.00 500.0 | u/

Indicated 42.25380 77.84991 Config Model Stopped

Commanded 42.25243 77.84987 Default_PrimeFocus | cogrg Mode CahbleWrap

Rate (/min) 0.1 -0.1 0 v 5 10 15 20 25 30 Tews o Vs
Difference -0.00147 -0.00004 l 189 | Temp2a T(C)

" '
Servo Err (V') 0.0 0.0 Dynamic Corrections

DC Pointing DC Focus Azl 0.00 | Azz | 000 El 0.00 | Focus 0.00

Devices WIF Manager] Messages]

LO1 RcvrPF_1 IFRack ConverterRack
15K Ext. Cal
70 K Noise ¥
Vac (V) Noise ¥
O Pwr A
F Pwr A IF Pwr B
IF Pwr C IF Pwr D

IF Center (MHz) 1080
Tolerance (Hz) 1.000
LO1A (Hz) | 1900000000

Auto Scroll  Off Phase Table... Other Devices Retrace IF




onitoring the GBT: cleo scheduler

A () Scheduler & SkyView:

File Help

Source: I Schedule Real Time

Catalog...

Observing File...
Draw
Galactic Plane Sun
Observed Positions Moon
Labels Planets
Telescope Sources
RisesSet
Coordinates
43C249 *3(3309_1 MNone  AzEl | Equat Gal
Source Intensity Range
+NCP Min 1 Max 10000

Use all sources
A3C147

WaOH

Catalog minimax 1.430 to 1587.000

Observing Parameters

Procedure |None
Proc. Time {min}|10.0

UT Date and Time

Py

Increment|1 hour —

¢ Venoul.?ranus Change Date/Time

UTTime | 123 | 153
UT Date [08/15/2017

LST: 00:32:07.40
Telescope Position
Change A2/El Position
Azimuth (Deg.)|181.000
Elevation {Deg.)|45.000

Change RASDec Position

Gal Long: 003 292 [ 16582

Gal Lat:

HA:

R Change Galactic Position

DEC:

Move Time {min): Azimuth:

RisesSet Track Time {min}: | 05:33:51.90 Elevation: Quit

S ICE EENEE

Options




Looking at your
data: GBTIDL

* Start by typing “gbtidl”
from command line.

To access data 1n near

real time, type “online”
in GBTIDL.

To look at data (after On
and Off observed):

GBTIDL>
getps,scan#,plnum=0 or 1

This does the ON-OFF
calibration.

& () dpisano@newton:~/Documents —
File Edit View Search Terminal Tabs Help

dpisano@newton:~/GBT17A-404 Q [ dpisano@newton:~/Documents

[dpisano@newton ~/Documents]$ gbtidl

IDL Version 7.1.1 (linux x86_64 m64). (c) 2009, ITT Visual Information Solutions
Installation number: 15269-1.

Licensed for use by: National Radio Astronomy Observatory

Starting GBTIDL

Display Device : X

Visual Class : TrueColor
Visual Depth 1 24-Bit
Color Table Size: 256
Number of Colors: 16777216
Decomposed Color: 0

Welcome to GBTIDL v2.10.1

For news, documentation, enhancement requests, bug tracking,
discussion, and contributions, visit

http://gbtidl.nrao.edu

For help with a GBTIDL routine from the command line, use
the procedure 'usage'. For example

usage, 'show' ; gives the syntax of the procedure 'show’
usage, 'show', /verbose ; gives more information on 'show’

GBTIDL -> online

Connecting to file: /home/sdfits/AGBT17A_012_122/AGBT17A_012_122. raw.vegas
File has not been updated in 4089.55 minutes

GBTIDL -> summary

Scan Source Vel Proc Seq RestF nIF nInt nFd Az El
5 8625-3701 8432.2 onoff 1 1.420 1 31 1 43.1 42.3
6 8625-3701 8432.2 onoff 2 1.420 1 31 1 43.3 43.6
7 8625-12705 8812.2 OnOff 1 1.4200 1 31 1 43.7 42.1
8 8625-12705 8812.2 onoff 2 1.420 1 31 1 44.0 43.4
9 8625-12705 8812.2 onoff 1 1.420 1 31 1 44.0 43.5
10 8625-12705 8812.2 Onoff 2 1.420 1 31 1 44.2 44.8
11 8625-3704 9012.4 onoff 1 1.420 1 31 1 44.0 45.7
12 8625-3704 9012.4 onoff 2 1.420 1 31 1 44,1 47.0
13 8625-3704 9012.4 OnOff 1 1.4200 1 31 1 44.1 47.1
14 8625-3704 9012.4 onoff 2 1.420 1 31 1 44,1 48.5
15 8625-3704 9012.4 onoff 1 1.420 1 31 1 44,1 48.6
16 8625-3704 9012.4 onoff 2 1.420 1 31 1 44.0 49.9
17 8625-6103 8992.5 onoff 1 1.420 1 31 1 42.9 51.3
18 8625-6103 8992.5 onoff 2 1.420 1 31 1 42.6 52.6
19 8625-6103 8992.5 OnOff 1 1.4200 1 31 1 42.6 52.7
20 8625-6103 8992.5 onoff 2 1.420 1 31 1 42.2 54.0
21 8625-6103 8992.5 onoff 1 1.420 1 31 1 42.2 54.1
22 8625-6103 8992.5 Onoff 2 1.4200 1 31 1 41.7 55.4
23 8625-12701 9083.7 onoff 1 1.420 1 31 1 42.4 55.6
24 8625-12701 9083.7 onoff 2 1.420 1 31 1 41.8 56.9
25 8625-12701 9083.7 OnOoff 1 1.4200 1 31 1 41.8 57.0
26 8625-12701 9083.7 OnOff 2 1.4200 1 31 1 41.0 58.2
27 8625-12701 9083.7 onoff 1 1.420 1 31 1 41.0 58.3
28 8625-12701 9083.7 onoff 2 1.4200 1 31 1 40.1 59.6
29 7958-6103 10690.9  OnOff 1 1.4200 1 31 1 86.0 61.4
30 7958-6103 10690.9 onoff 2 1.420 1 31 1 87.1 63.0
31 7958-1901 11757.7 OnOff 1 1.4200 1 31 1 88.2 64.1
32 7958-9101 11590.5 OnOff 1 1.4200 1 31 1 92.9 66.3
33 7958-9101 11590.5 onoff 2 1.420 1 31 1 94.4 67.9
34 7958-9101 11590.5 OnOff 1 1.4200 1 31 1 94.9 68.4
35 7958-9101 11590.5 OnOff 2 1.4200 1 26 1 96.6 70.0
GBTIDL -> getps,5
Blanked spectra: ignored 1 integrations
Scan: 5 (IF:0 FD:0 PL:0) units: Ta (K) Tsys: 16.51 16.64
GBTIDL -> getps,5,plnum=1
Blanked spectra: ignored 1 integrations
Scan: 5 (IF:0 FD:0 PL:1) units: Ta (K) Tsys: 16.97 17.10

GBTIDL ->

O‘dpisano@newton:/home/sdﬁts/AGBT17A_3.‘. Q




getps output

GBTIDL Plotter

Scan 5 Voo 8432.2 OPTI-BAR FO @ 1.4204Q GHz Pol: XX Tsys:  16.97
2017-06-12 Int : ©0 02 29.5 Fsky :  1.38182 GHz IF : a Teal: 1.40Q
OPERATDR LST : +12 38 001 BW @ 23.4375 MHz AGBT17A_012_122 OnDff

3701

17 14 37.58 +57 18 19.9 BBZ25—370 Az: 43.1 Elr 42.3 HA: —4.61
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Left Click: Mull | X: 1,377042 Y:  0,01812499 |Zoom Level: O |Auto Update: Off




getps output

Can change the x-axis between Frequency,
Channels, and Velocity: freq, chan, velo.
Can change y-axis to “Jy” by setting units 1n
getps: getps,scan,plnum=0,units="Jy’

Can zoom 1n on features: setx, sety.

Can combine both polarizations by typing:

“accum’ after “getps” for both plnums. Then
“ave” to see combined spectrum.




More on GBTIDL

e There 1s a tutorial for GBTIDL available on
the meeting webpage.

* To do this you will be working on reducing the
data we collected last year.

* You can follow this to reduce the data we will
be collecting on Friday as well.




Today:

Summary

* Groups of 3 faculty each will get to practice
observing (although the GBT will be stationary).

Friday:

* Each group will

* Each group wi

* Each group will

| get to start an observing script.

] look at one known HI source.

| then examine/reduce the science

targets as they are observed in GBTIDL.




Today’s Faculty Groups

Luke
Aileen

Greg

* Each group will have ~40 minutes on GBT.

* Meet with Evan or myself to go over scripts
first.




HI4PI collaboration, 2016




