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Accessing the OPT and its Suite of Tools

Register at
https://my.nrao.edu

For this event, login to

https://opt-extra-3.aoc.nrao.edu/opt

* This is a special version of the OPT for this
Community Days event.

* Do not use this link to prepare and submit VLA
observations.
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https://my.nrao.edu
https://opt-extra-3.aoc.nrao.edu/opt

Observational Considerations

The VLA primarily uses dynamic scheduling, therefore it is
difficult to know at what exact time your project will be observed.

» Each scheduling block (SB) must include a range of
scheduling constraints:

— LST start range
— Weather
« wind
« atmospheric phase limit (APL)
» Anticipate:
— Unknown position of the antennas at the start
» overhead of start-up slew time
» cable wrap request
— Availability of calibrators/slew for different starting times
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Observational Considerations

Where are my calibrators and target sources on the sky?

Strong, point-like calibrators are good for bandpass and delay
calibration.

Nearby calibrators are good for complex gain calibration
(amplitude and phase).

Reference pointing calibrators should be in the same general
region of the sky.

What are the choices for a flux density calibrator?

Can certain calibrations be combined with fewer calibrator
sources, i.e., use the flux density calibrator as the bandpass
calibrator?
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Designing a Scheduling Block (SB)

* Determine which/what
— Sources to observe, and for how long (with each resource)
— Resources (Instrument Configurations):
« For Continuum
« For Spectral Line
— Calibrations to perform:
* Reference Pointing (mainly for high frequency)
« Flux Density Scale
Delay
Bandpass
Complex Gain (amplitude and phase)
Polarization (when applicable)
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What are we observing?

« Target source: the AGB star IRC+10216
* RA (J2000) = 09h 47m 57.382s
« DEC (J2000) = +13d 16’ 40.66”

« D-configuration
3 hour long scheduling block

« Ka-band spectral line setup
« HGC3N (v =36.39232 GHz)

. SiS (v,=36.30963 GHz)

-V (radio, LSR) = -26 km/s
« AV ~35 km/s
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Differences to Note

The recommended reference pointing strategy since the
observation of IRC+10216 in April 2010 has changed.

* The data taken for the IRC+10216 Spectral Line CASA
tutorial used a C-band reference pointing resource.

@ X-band reference pointing is the recommended and
preferred resource. This will slightly change the source
selection and SB setup from the original dataset.
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Workflow

Step 1 Step 2
SCT RCT
Source Resource
Catalog Tool Catalog Tool
AN YA ,

* Observer creates a
resource catalog of
proposed instrument
configuration(s).

@ Catalog of proposed
source(s) are created
during import.

* Observer can add
calibrators to this * Create custom
catalog for easier continuum or spectral
access during SB line resources or save
creation. default resources to

the catalog for easy

access.
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Step 3

OPT
Observation
Preparation Tool

® Project tree is
created during
import.

* SBs are created under

a Program Block. The
SBs contain scans
which are defined by
sources, resources,
scan mode, and scan
intents.




Interactive Slides

Interactive slides will be denoted with color bars at the
top of the slide.

Interactive

Interactive

Interactive
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@tep D Source Catalog Tool

 Starting with a pre-made Source Catalog:

 Verify the science target positions were imported
correctly.

« Starting without a pre-made Source Catalog:
« Create a new Catalog and add the science target(s).

* In both cases, may add the appropriate calibrators to the
catalog:

* complex gain, flux density, bandpass, delay, reference
pointing, etc.
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- nteractive
Login to the Observation Preparation Tool

.
'I

\}»\n National Radio Astronomy servatory

Thursday 24 Jamsary 2013

Options Observation Preparation Tools
8 QObs Prep Tools
} Information EVLA Observation Preparation Tool
¢ Information about the Observation Preparato;
e Logn %o the Cbservation Preparation Tool
GBT Dynamic Scheduling System

® Information about the Dynamic Schaduling System
¢ Logn o the Dyramic Schedulng System

Agsoouel
[ The National Radio Astronomy Observatory is a facility of the National Science Foundation operated under cooperative agreement by Associated Universities, Inc
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~__ Interactive
(Step 1) Accessing the Source Catalog Tool

In the OPT: click on Sources

File Edit View Help

N\\m NRAO > User Portal > Observation Preparation | Sources | Instrument Configurations

;BB a0 i To start, please select an item in the tree on the left or create a New Project
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~__ Interactive
(Step 1) Create a Source Catalog

File & Create New — Catalog

File ' Edit Help
A
Bl Create New 2

ion | Sources | Instrument Configurations

B Grows
Export XML — Sowse
« L Import [0 start, please select an item in the tree on the left or create a New Catalog
Exit

Search Aliases As Well
External Search

Advanced Search
L] Advanced Search

B D viA
L Personal Catalog
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~__ Interactive
(Step 1) Edit the New Source Catalog

\{

\rAO NRAO > User Portal > Observation Preparation | Sources | Instrument Configurations

Sources | Propertes
Secarch
CATALOG PROPERTIES
) Search Aliases As Wel .
NAME: D ) i
—— ((Wame: ‘oomo Provide a name for the catalog
Advanced Search To add a personal note, click ‘New Note' below.
) Advanced Search
& viea
L Personal Catalog (New Note)
I Demo

CATALOG OWNER

CURRENT COAUTHORS
No CoAuthors Found

ADD COAUTHORS Share the catalog
Last Name: swen | With co-authors

Name E-mai

Add Coauthors
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@tep D Create a Source in the Source Catalog

File & Create New — Source

1
Catalog ion | Sources | Instrument Configurations
E XML —
xport
- Export PST... 3 LSource
Sources  Properties
Import...
. CATALOG PROPERTIES
S Exit ¢
NAME: |Demo
External Search
Advanced Search To add a personal note, click 'New Note' below.
L] Advanced Search
L vLA
L Personal Catalog (New Note)

"\ Select the Catalog you will
be creating the source in.
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(Step 1) Edit the Source Name and J2000 Position

- n?‘

Search
) Search Aliases As Well

External Secarch

3 Advanced Search

® dwva
L Personal Catalog
L Demo

Return to 'Demo’

IRC+10216 Images Notes

SOURCE NAME(S)

GA\'E IRC+10216 )

ORIGIN OF INFORMATION

ALIASES Click to View

SOURCE MAP Open in New Window

SOURCE POSITIONS

POSITION TYPE: Simple Position <
Equatoral (v
VALUE UNCERTAINTY
RIGHT ASCENSION 50 47m 57.382s 0.00mas
DECLINATION 13d 16' 40 68* 0.00mas
DISTANCE ‘0 0 km gy |0.0km
LQUINOX J2000 [ |

NRAO Community Days Event

Garget source\:
IRC+10216

RA (J2000)
09:47:57.382

DEC (J2000)
| +13:16:40.66




.. Interactve
@tep D Source LST range at the VLA

. |
T Return to ‘Demo

S RO+ 90218 Homs
) Secarch Alases As Wel

VissiuTty CHART

Extornal Search

Elevation Curve for IRC+10216 at the VLA

Advanced Search
) Advanced Search
Elevation LST (Rising) LST (Setting)

& Jwvia 8 0351 1545
L Personal Catalog €0 10 04.01 15:35
(] Demo 15 0425 15:11

45 20 04:49 14:47
25 0513 14:22
% 30 0538 13:58
o
8° hard EL . ac
limit of the —_
0 2 4 6 8 10 12 14 16 18 20 22 24
antennas e

05:40-13:50 LST

30° < EL < 80°

(EL limits recommended for high frequency observing
in D-configuration to avoid antenna shadowing)

NRAO Community Days Event




@tep ‘D Determine & Select Calibrators

Target source: IRC+10216
RA (J2000): 09h 47m 57.382s
DEC (J2000): +13d 16’ 40.66”
LST range: 05:40-13:50

* What calibrators are needed?
« Complex Gain (amplitude and phase)
* Flux Density Scale
» Bandpass
- Delay
 Reference Pointing in X-band (within 10°)
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- Interactve
@.tep D Finding a Complex Gain Calibrator

s At

Search
) Search Alases As Well

Exterral Search

Advanced Search
(] Advanced Search

#@ Qv
L Personal Catalog
L Demo

Select the
Catalog to
view the

source list.

Sources | Properties
Sources IN ‘Demo’ (1)

Select: All | None Show:25| 50| 100 | 200 SELECT COORDINATE SYSTEM: Eguatorial u

Name Right Ascension  Declination  Flux / Structure Sky Map

Z IRC+10218 9h 47m 57.382s 13d 16" 40.66" DETALS ALIASES -

Click on the Sky Map icon for a Bullseye
view of the nearby calibrators.
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. Interactive
(Step 1)Finding a Complex Gain Calibrator (Bullseye view)

J0954+1743 is appropriate for both complex gain and
reference pointing (X-band flux density is = 0.3Jy)

R 10954+1743

Aliases: 0954+177 B0952+1757 0952+179

Positions:
RA:9h 54m 56.824s
Dec: 17° 43' 31.222"

Uncertainties (mas):
RA:20
Dec: 20

Flux ! Structure
Band Flux A B C D UV (ki) UVyay (kB)
L(200cm) 1.1Jy P X X X 450
C(50cm) 07Jy S S S X 200
X (30cm) 061lyP P P P
Ku(20cm)06ly S S S S
Q(0.7cm) 04y WWWW

Velocities:
No Information

Images:
None
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. Interactive
(Step 1) Advanced Search: Cone Search

Enter target source coordinates (09:47:57.382, 13:16:40.66) to
search for an appropriate phase calibrator.

<lti SOURCE SEARCH Hige Advancod
Se8rch | Select: All | None
Select a catalog to search 2 (@VER) gersonsiCatsiog @Demo Select VLA, to access the
) Search Alases As '‘Wel .
et m— calibrator catalog.
External Search
( ) 1 3 ‘ ; ' Cone Search
Advanced Search =
. Search By Calibrator Code
[ Advanced Search Conter RA  (on47m 57.302: d——4 — = Search By Flux Density
y - -
| 1. Search Results CenterDec  13d16'4066° <4——5§ . -
In Band v
Seloct Source In Band |

® dvia Code ~|

( Personal Catalog Radius (deg.) 50.0d <+ 6

(d Demo

Search By Name Search By Right Ascension (J2000) Search By Declination (J2000)
= >
v Search Aliases as well? <= <=

=)7
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(Step 1) Cone Search Results

SOURCES IN *1. SEARCH ResuLTs' (439)

Select: All | None

Show:25|50 | 100 | 200  SELECT COORDINATE SYSTEM:  Equatorial ﬂ
K « < B 2 3 5 8 7 8 9 10 > » 3
Catalog Name Distance Right Ascension Declination Flux / Structure Sky Map
Z Demo IRC+10216 0.0d 9h 47m 57.382s 13d 16' 40.66" DETALS ALIASES .
P VLA J0946+1017  301d  9n46m350693s  10d 17'6.126" oerans  amses [
Hover mouse
Z VLA J1002+1216 3.78d 10h 2m 52.845171s  12d 16' 14.58706" DETALS ALIASES - .
e a over Details for
% VLA J0943+1702 3.93d 9h43m 17.2243s  17d 2 18.969" DETALS  ALIASES Fi
ux / Structure
Z VLA J0931+1414 4.21d 9h 31m 5.3424s 14d 14' 16.522" DETALS ALIASES - Info rm atlon
2 wA  J0953+1720 4.32d 9h 53m 50.2316s  17d 20" 56.669" DETALS  ALASES -
2 WA 100141015 4560 100 1m57.734964s 10d 15°49.70441°  oevans  aumses [
P VA 004941752 462d  9nd9m307627s  17d 52 49.422° oerans  aumses [
( ¥ WA J0954+1743 4.76d Oh 54m 56.823626s  17d 43' 31.22242" oemus) e N
Band Flux ABCD
L{200cm) 110y PX X X
P wA  J1007+1356 4.84d 10h 7m 41.498079s  13d 56'29.60094"  DETARS C(sccm) 070y S S S X
X{(30cm) OB1yPP PP
P VLA J0035+0915  509d  9n35m136411s  Od 15 7.813" v20cm)08)y S S S

DETARS  (0.7¢cm) .40y WWWW



. Interactve ...
@tep 1) Copy Calibrator from VLA Catalog

2 Edit & Copy — Sources

Sources | Instrument Configurations

Search | SOURCES I 1. SEARCH ResuLts' (439)
Select a catalog to search :
£) Search Alisses As Well Select: All [None  Show:25| 50| 100|200  SELECT COORDINATE SYSTEM:  Equatorial [
External Search K &« & B 2 3 « s 6 7 8 9 10 > » 3
Advanced Search Catalog Name Distance Right Ascension Declination Flux / Structure Sky Map
L) Advanced Search e
) (1. Seerch Rescits ¥  Demo IRC+10216 004  On47m57.382s 13d 16 40.66" oeras  aumses [
S 3 via P VA 20046+1017 301 On46m350603s 104 17°6.126 oerans  awnses [
@ L[5 RA Groups P VA 0100241216 3786 10n2m52845171s 120 16'14.58706" oeans  auases [
@ [ Dec Groups
! VLA Flux Cal Z VLA  J0943+1702 3.834 Oh 43m 17.2243s 174 2' 18.969" DETAILS ALIASES -
L Personal Catalog
(2 Demo E VLA  X0931+1414 4210 on 31m 5.3424s 144 14" 16.522" DETAILS ALIASES .
P VLA 20053+1720 432  On53m502316s 174 20° 56.660" oeras  aumses [
P VLA J1001+1015 4560 10h1m57.734964s 100 15'40.70441°  oetans  awases [
Z VLA  J0949+1752 4 624 Oh 49m 35.7627s 17d 52" 45 422" DETAILS ALIASES -
1 @ E VLA  J0954+1743 4.764 Oh 54m 56 8236268 17d 43" 31.222472" DETAILS ALIASES -
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(Step 1) Paste Calibrator to Your Source Catalog

Edit & Paste @ Sources

@iervation Preparation | Sources | Instrument Configurations
>

Cop
cars €93 [e
Growpe
Search Z{sources |8 2)

) Search Aliases As Wel

Select: All | None Show:25 | 50 | 100 | 200 SELECT COORDINATE SYSTEM: Eguatoria “
External Search

Name Right Ascension Declination Flux / Structure Sky Map
Advanced Search
L) Advanced Search P irce10216 9h 47m 57.382s 134 16' 40.66" DETAILS ALIASES .
— 1. Search Results
?3 J0954+1743 Sh 54m 56.823626s 17d 43" 31.22242" DETAILS ALIASES .
= B8 R/
@ | RA Groups
@ [ Dec Groups
. VLA Flux Cal
(2] Personal Catalog These copy/paste steps can be
L@emo) 1 used for other calibrators.
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@tep D Advanced Search for Bandpass Calibrator
Search By Flux Density

%

ka0 NRAO > User Portal > Observation Preparation | Sources | Instrument Configurations
<hlhti SOURCE SEARCH Hide Advanced
| | Select: All | None .
Select a catalog 1o search 2 Personal Catalog —Demo  [<€€P Cone Sr::arch selected with target
€ Scarch Alases As Well source coordinates entered and a 50d

SEARCH PARAMETERS: search radius.

External Search (
& Cone Search 3
n rch
Search By Calbrator Code
(&) Advanced Search Cenlsr RA" | [oh 47m 57.3629 o ] _@_ Search By Flux Density
JE— y Conf, -
( -1, Search Rosw‘ls) 1 Center Dec 13d 16' 40 66" —] > 100)y 4
In Band v
Sclect Source In Band Ka | S—
® dvea Code ~| L 5
(d Personal Catalog kRad-us (deg) 50.04 )
- Demo
Search By Name Search By Right Ascension (J2000) Search By Declination (J2000)
>= >
v Search Aliases as well? <= <=

=)
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. Interactve ...
@tep D Bandpass Calibration Search Results

J1229+0203 is a good bandpass and delay calibrator candidate,
but not appropriate for X-band reference pointing.

Sources | Properties

SOURCES IN 1. SEARCH ResuLTs' (2)

Select: All | None Show:25 | 50 | 100 | 200 SELECT COORDINATE SYSTEM:  Equatorial [0}

Catalog Name Distance Right Ascension Declination Flux / Structure Sky Map

?J VLA J1230+1223 39.67d 12h 30m 49.423381s 12d 23' 28.04393" DETAILS ALIASES -

VLA  J1229+0203 41.4d 12h 29m 6.699729s 2d 3' 8.59819" ALIASES .
Band Flux ABCD
L{200cm) 32dy XX XX
T C(S50cm) WJy SXXX
X (3.0cm) 275JySSX X
' [KL. (2.0cm)34Jy SSS XJ 1

Q (0.7cm) 135JySSSS

Click on icon for
source information.

NRAO Community Days Event




. Interactve
CStep D Images Tab: Check LST Range

J1229+0203 LST range falls within the LST range of IRC+10216.

08:55-16:00 LST (30° < EL < 80°)

ViSIBILITY CHARY

Elevation Curve for J1229+0203 at the VLA

Elevation LST (Rising) LST (Setting)

8 07:02 17:56
10 07:12 17:46
15 07:36 17:22
20 08:01 16:58
25 08:26 16:33
30 08:51 16:07
80

0 2 - 6 8 10 12 14 16 18 20 22 24
LST
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(Step D Bandpass/Delay Cal Reference Pointing

J1224+0330 is an appropriate X-band reference pointing source for J1229+0203.

J1224+0330

Aliases: 1224+035 B1222+0347 1222+037

Positions:
RA: 12h 24m 52.422s
Dec: 3° 30' 50.293"

Uncertainties (mas):
RA: 100
Dec: 100

Flux / Structure
Band Flux ABCD UVpip (k) UV oy (K3)
L (20.0cm) 1.1Jy SS S X6.0
C(50cm) 1lly PPPP
(X (3.0cm) 1.04]yP PP P)
Ku(20cm)1.1Jy PPPP

Q. 7cm) 08Jy SSSS
Velocities:
No Information

Images:
1224+035.1 .png
12244035 uv.png




e ————tErACtVE
(Step 1) Choose a Flux Density Calibrator

Choose from one of the standard VLA flux density scale calibrators.
3C286 and 3C48 are recommended for high frequency observing

P R

Sources | Propertes

Seareh SOURCES N VLA FLux Ca’ (10)

Search Alases As Well

Select: All | None Show:25| 50| 100 | 200 SELECT COORDINATE SYSTEM: Equatorial u

External Search
Advan . Name Right Ascension Declination Flux / Structure Sky Map
V. 3
L) Advanced Search Z 0137+331=3C48 | 1h3Tm 41.269431s 330 9 35.13209" DETAILS ALIASES -
) 1. Search Results
P 0542+498=3C147 5n42m36.137916s 49451'7.23366"  oeaus  aunses [
8 Ldvis< 1 P 0521+166+3C138 5n21m9.886021s 16636'2205122°  oeans  awnses [
# | RA Groups
® ] Dec Groups Z 13h 31m 8.287984s 300 30’ 32.958385" DETAILS ALIASES -
=) VLA Flux Cal €— 2
) Personal Catalog Z 1411+4522=3C295 14h 11m 20.6477s 52d 12 9.141" DETAILS ALIASES -
L Demo
% ac4s 1h 37m 41.200431s 33¢ ¥ 35.13200° oeras  awnses [
% 3c147 5h 42m 36.137916s  40d 51' 7.23356° oeras  aunses [
Z 3C138 5h21m 9.888021s 160 38' 22.05122° DETAILS ALIASES -
Z 3C288 13h 31m 8.287984s 30d 30’ 32.95885" DETAILS ALIASES -
Z 3C295 14h 11m 20.6477s 524 12' 9.141° DETAILS ALIASES -




CStep D Choose a Flux Density Calibrator

IRC+10216
Elevation Curve for 13314+305=3C286 at the VLA LST range . 05 40_1 3 50

3C286 LST range:
< 08:40-12:45 or 14:15-18:25
(30° < EL < 80°)

0 2 4 6 8 10 12 14 16 18 20 22 24
LST

Elevation Curve for 0137+331=3C48 at the VLA

3C48 LST range:
20:45-00:50 or 02:30-06:30
(30° < EL < 80°)




@tep D Source Catalog is Complete

IRC+10216 — Science Target

J0954+1743 — Complex Gain Calibrator (plus reference pointing)
J1229+0203 — Bandpass & Delay Calibrator

J1224+0330 — Reference Pointing Calibrator for Bandpass/Delay
3C286 — Flux Density Scale Calibrator (plus reference pointing)

Sources | Properties

SOURCES IN 'Demo’ (5)

Select: All | None Show:25 | 50| 100 | 200 SELECT COORDINATE SYSTEM:  Equatorial [0

Name Right Ascension Declination Flux / Structure Sky Map
( Pa' IRC+10216 9h 47m 57.382s 13d 16' 40.66" DETAILS ALIASES
P 095441743 Oh 54m 56.8236265 170 43'31.22242"  DETALS  ALIASES
2 1122000203 12h 20m 6.699729s  2d 3' 8.59819" DETALS ALIASES
Z J1224+0330 12h 24m 52.421938s 3d 30" 50.29291" DETAILS ALIASES
z 1331+305=3C286 13h 31m 8.287984s  30d 30" 32.95885" DETALS ALIASES
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(Step 2) Accessing the Resource Catalog Tool

In the OPT: click on Instrument Configurations

File Edit View Help

,\\W—) NRAO > User Portal > Observation Preparation | Sources | Instrument Configurations

DB b 146> To start, please select an item in the tree on the left or create a New Project

NRAO Community Days Event



(Step 2) Create a Resource Catalog

File & Create New — Catalog

File) Edit Help

NRAO

Group
s 8-bit Instrument Configurati
3-bit Instrument Configurati

G Exit Resources Properties
D
K Demo 'Name:
((pemo ) provide a name

CATALOG OWNER
CURRENT COAUTHORS
No CoAuthors Found
ADD COAUTHORS

Last Name: Search

Share the catalog
with co-authors Name E-mail

Add Coauthors




(Step 2) Resource to be Created

Ka-band 8-bit instrument configuration

» Spectral Lines
« HC3N (v, =36.39232 GHz)

e SIS (v,=36.30963 GHz)

* V (radio, LSR) = -26 km/s
AV ~ 35 km/s

NRAO Community Days Event



e ————tErACtVE
(Step 2) Create a Resource in the Catalog

1 File & Create New — 8-bit Instrument Configuration

Total BL. BPs Used: Dof 64
Total Data Rate: 0.00 M8/s or 0.00 GB/MN

Total Spectral Points: 0

Total Bandwidth: 0.0GHz

Capabiiity Mode: General cbserving

Dasics Lnos Oascbo~ds Une Placement Swsbanos Valdation

ID
2562095

Name

INew Rescurcel Default view of an 8-bit
Receiver Band instrument configuration.

K (48 0GHz - 26 5GH2) 52
3.dB range: 17.7GHz - 26 8GHz

Correlator Integration Time (s)
30

Comments

NRAO Community Days Event




. Interactve ...
@tep 2) Basics Tab

Demo » Ka-band demo

Total Bl. BPs Used: 0of 64
Total Data Rate: 0.00 MB/s or 0.00 GB/h

Total Spectral Points: 0
Total Bandwidth: 0.0GHz

Capabllity Mode: General observing

Lines Basebands Line Placement Subbands Valdation

ID
2517977

Name

Ka-band demo <—provide a hame

Receiver Band

«asserz- w00z || +—— gelect receiver band: Ka (26.5GHz - 40.0GHz)

1-dB range: 26.0GHz - 40.0GHz
3-dB range: 25.0GHz - 41.0GHz

Correlatorintegration Time () adjust the correlator integration time according
to array configuration (3 sec for D-config)

Comments



(Step 2) Create a Spectral Line Resource

1. Lines Tab: Enter source position and line setup.
- HC3N (v =36.39232 GHz, V (radio, LSR) = -26 km/s, AV ~ 35 km/s)

_ SiS (v,= 36.30963 GHz, V (radio, LSR) = -26 km/s, AV ~ 35 km/s)

NRAO Community Days Event



(Step 2) Lines Tab

Enter source position
09:47:57.382, 13:16:40.66

Basics Basebands Line Placement Subbands Validation

Direction for Doppler calculations

Coordinate System Right Ascension Declination Epoch

Enter science target
source coordinates.

Equatorial h-‘ 9h 47m 57.382¢ 13d 16' 40.66" J2000 4¢——

Import Source Position

NRAO Community Days Event



(Step 2) Lines Tab

Enter spectral line information
HC3N (v = 36.39232 GHz)

V (radio, LSR) = -26 km/s
AV ~ 35 km/s

Spectral line frequencies and coverage

Minimum Chamel Bl.BPs

; : : -
Line Rest Frequency Rest Frame Convention Velocity Range S tion Polarization Use Recirculation Reauired Delete
. -
L1 HCIN 38.36232 LSR B | Rodo s B 20 |kms 350 kmvs |20 VS | e B o 1 3
36.306GHz 4 249MHz 242,783z

Add Line | Copy LastLire Downicad Spectral Lines | Impont Speciral Lines

!

Add Line

NRAO Community Days Event




(Step 2) Lines Tab

Enter spectral line information

SiS (v = 36.30963 GHz)

V (radio, LSR) = -26 km/s
AV ~ 35 km/s

Spectral line frequencies and coverage

Minimum Chamel Bl.BPs

; : : -
Line Rest Frequency Rest Frame Convention Velocity Range S tion Polarization Use Recirculation Reauired Delete
. -
L1 HCIN 38.36232 LSR B | Rodo s B 20 |kms 350 kmvs |20 VS | e B o 1 3
36.306GHz 4 249MHz 242,783z

36.20063 - as0 kmds 20 ks .

L2 Sis LSR . Radio (kmvs) ; 260 kmvs Ful " | 1 -

36.313GHz o - 4 239MHz 24223242 — v

Add Line | Copy LastLire Downicad Spectral Lines | Impont Speciral Lines

!

Copy Last Line

NRAO Community Days Event




(Step 2) Lines Tab

Take note of these two calculated values:
36.396 GHz and 36.313 GHz

Spectral line frequencies and coverage

Minimum Chamel - - Bl.BPs
4 . J . ?
Line Rest Frequency Rest Frame Convention Velocity Range B tion Polarization Use Recirculation Recuired Delete

- - ) N

L1 [Heaw - LSR 4 Racio (kmvs) 1 ECILLT 35.0 ks |20 s e B B 1 =)

35.396GH2 — 4 240MHz 242,783z —

v - ; :

(S 28.0 KmVs aso kmis 20 kmi's Ful 2 0 1 3

L2 Sis LSR v Radio (kmvs) ,
35.313GHz - = 4 2390z 2422324042

Add Line | Copy Last Lire Downicad Spectral Lines  Import Speciral Lings

NRAO Community Days Event




(Step 2) Ka-band Spectral Line Resource

The two 1 GHz wide basebands of the 8-bit samplers.

l

w AO/CO

T

We need to adjust the baseband center
frequencies so they overlap with the lines.

NRAO Community Days Event



(Step 2) Create a Spectral Line Resource

2. Basebands Tab: Adjust the baseband center frequencies as needed and
turn on the Doppler Line setting.
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-~ Interactive
(Step 2) Basebands Tab

Adjust baseband center frequencies and turn on the Doppler Line setting for HC3N in
A0/CO and SiS in BO/DO0. (Ignore the error message at the bottom of the Basebands
tab. It is generated because there are no subbands within the basebands.)

Demo » Ka-band demo

Total Bl. BPs Used: 0of 64
Total Data Rate: 0.00 MB/s or 0.00 GB/h
Total Spectral Points: 0
Total Bandwidth: 0.0GHz
Capability Mode: General observing

Basics Lines Line Placement Subbands Validation

Sampler Input Mode

Two 1-GHz 8-bit samplers (AQCO and BO/DQ)

Name Bits Center Frequency Sky Range |

i 358080z - 36.83260: +—— A(Q/CO adjust to 36.32 GHz

e 35.7380+2 - 36 7620+ +— BO/DO adjust to 36.25 GHz

Name Doppler Line Offset From Center Target Sky Frequency Position Velocity Rest Frame Convention

HC3N - 38.392GHz | }75.521MHz 36.396GHz 9h 47m 57.382s 13d 16°40.66" -26.0kmVs Lsr Kinematic Radio

SIS - 356.310GHz | }62.824MHz 36.313GHz 9h 47m 57.382s 13d 16°40.66" -26.0kmv/s Lsr Knematic Radio




(Step 2) Create a Spectral Line Resource

3. Line Placement Tab: Generate the lines within the basebands.
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. Interactve
(Step 2) Line Placement Tab

Generate the HC3N line within the A0/C0 baseband.

Demo » Ka-band demo

Total Bl. BPs Used: 0 of 64
Total Data Rate: 0.00 MB/s or 0.00 GB/h
Total Spectral Points: 0
Total Bandwidth: 0.0GHz
Capability Mode: General observing

Generate Subband from Science Specification

Basics Lines Basabands Line Pl Using line HC3N - 36.39232GHz
Baseband
Line RestFrequency RestFrame C » Use Recirculation? B1.BPs Generate
ADICO 4—2 " Required
36.39232GHz : ;
L1 HC3N Lsr Kinematic F Yes 1 Generate
36.396GHz Comments 1
. 36.30963GHz : _
L2 SiS 36.313GHz LsrKinematic F Generated from HC3N - Yes 1 Generate
36.39232GHz

3 Generate | Cance
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. Interactve
(Step 2) Line Placement Tab

Generate the SiS line within the B0/D0 baseband.

Demo » Ka-band demo

Total Bl. BPs Used: 1of64
Total Data Rate: 0.25 MB/s or 0.89 GB/h
Total Spectral Points: 64
Total Bandwidth: B8.0MHz

S — —— Capability Mode: General observing
Generate Subband from Science Specification

Using line SiS - 36.30963GHz

Line 7| Baseband

Basics Lines Basebands
sovo [ — 2
Line RestFrequency RestFrame C » Use Recirculation? BLEPs Generate
i Comments R Required
L1 HC3N 323336%?:1 Lsr Kinematic F Generated from SiS - Yes 1 Generate
36.30963GHz
L2 Sis 3(35632?236?1? Lsr Kinematic F Yes 1 Generate | | 4

3 Generate | Cancel
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(Step 2) Create a Spectral Line Resource

4. Subbands Tab: Check the location of the lines to see where they fall
relative to the 128 MHz boundaries (should be > 6 MHz from them).
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e ———ntractive
(Step 2) Subbands Tab

Check line placement within the subband (spectral window).

Bascs Lnes Basotanrcs Lo Pacomont Subbards Valdascn

Cloar Al Subbands H CS N

AICO 8000
Add Subband Fa Sutbards Duk Lot Selected Sutbands Delete Selecied Sutbbards

e A Central 1 S Polanzation 8L.BPs  Rocirosat Charnel ME Prior Comment Delot | %
tral £ roquency Wber bl 0lanZzaton earodaton s s oty rents ol 0 None

BwW Grd
g - 8 3955210746 . . . B4 x 125Kz — e e
2 P >< 36.39152GHz - 38.39052GHz >< - — s K (o r0mmy) 027 [ Eertil B GereniedtomHON | @

Avoid using Snap To Grid and Fix To Baseband
when preparing spectral line observations.

see
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(Step 2) Subbands Tab

Check line placement within the subband (spectral window).

Basics Lines Basetarcs Line Placomen: Subdands Vakdation

.
Clear Al Subbands SlS
0

ADCO 8300
Add Subband Fill Subbards  Buk Edt Solectod Subbands | Delete Solectod Subbands

Snap To | FxTo _ - Seloct
see B Gac Central Freguency Ba nd Poiarization BLBPs  Recrculation Channeis MB's Pronty Comments Delee | None
ang 38 312823801C 64 = 125uHz
. Ful 1 1 7 s 30rerat 55
’ soums 36.30082GHz - 36.31682GHz >< L - = K (sax100mmy) 027  Esemal B [GeresmdfomSS-¥ @

Avoid using Snap To Grid and Fix To Baseband
when preparing spectral line observations.
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(Step 2) Create a Spectral Line Resource

5. Validation Tab: Check for errors and warnings.

Once we import the resource into an SB within the OPT, we will then be able
to double check the center frequency calculations using the Dopset tool.
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(Step 2) Validation Tab

Check for errors and warnings.

Total Bl. BPs Used: 20f 064
Total Data Rate: 0.45 Ma/s or 1.78 GBh
Total Spectral Points: 128
Total Bandwidth: 16.0MHz
Capability Mode: Gerersl obsarving

Bascs Unes Basebarcs Line Macement Suttarcs Valdation
Name: Xa-band demo
Tint: 30
Recalver Band: Ka (26 5GHz - 40 0GH)
Tre ACBB . Freq AC Summed BW AC Coverage Req BIBPs # Crannels AC Doppler Line  AC Doppler Vel AC Doppler Pos AC Doppler O o
ais Rade

Band BO B8, Freq BD Summed BW B0 Coverage Act BBPs MnAMax Widh B0 Doppler Line BD Coppler Vel BD Doppler Pos B0 Doppler OF

3s 36.32GHz 8.0MHz 078126 % 2 128 36 39232GHz 26.0kmv's LSR Rado  ©h 47m 57 3825 13d 16' 80 66" -75.529074 0.434 M3s

Ka 38256z 8 OMHz 078125 % 2 12500z /1 125.0kMHz 36 J006IGH: 20 Okm's LSR Racio  Oh 47m 57 3825 13d 16° 40 66° 62 £23601 1777 GBn

Baseband ID S8 Banowiath Freguency Rarge BF."M o Centor Polarzation BBPs Redroulation Channels Ch. Wicth Phased Data Rale Prionity Comments

ACO 0 Mz 36 29152107GHz - 36 39052107TGMz  No 36.30552107GHz  Ful 1 1= 6e 126 0z No Q247 MBs O Generated fom HCIN - 36 39202GMz
BODO 0 8MH:z 36 30882380GHz - 36 31682380GH: No 36.31282380GH: Ful 1 1= 64 12502 No 0247MBs O Ganaraed #om SIS - 36 300830H:
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(Step 2) Validation Tab

Correlator Resource Table

Subband Grid Boundaries

A0/CO B0/DO

Sky Frequency  Offset Sky Frequency  Offset
35.808GHz 0GHz 35.738GHz 0GHz

35.936GHz 128MHz 35.866GHz 128MHz
36.064GHz 256MHz 35.994GHz 256MHz
36.192GHz 384MHz 36.122GHz 384MHz
36.32GHz 512MHz 36.25GHz 512MHz
36.448GHz 640MH2z 36.378GHz 640MHz
36.576GHz 768MHz 36.506GHz 768MHz
36.704GHz 896MHz 36.634GHz 896MHz

36.832GHz 1.024GHz 36.762GHz 1.024GHz

012346546789 1 1 12 13 14 15
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- nteractive ___________________
@tep @ Observation Preparation Tool (OPT)

In the OPT: click on Observation Preparation

File Edit View Help

I\}M) NRAO > User Portal > Observation Preparation | Sources | Instrument Configurations

;BB a0 tie> BE To start, please select an item in the tree on the left or create a New Project

Due to shortness of time, we will skip a few steps in
the OPT portion of the tutorial and provide an xml file
of the completed SB.
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- nteractive ___________________
@tep @ Observation Preparation Tool (OPT)

File & Create New — Test Project

File) Edit View Help

Create N f ‘
reate New 7 P, Test Project ation | Sources | Instrument Configurations
Program Block
| Refresh Project Scheduling-Block
W Import Project... Scan N
] Scan Loop
{MRPoR-ScaAs—

' select an item in the tree on the left or create a New Project

Subarray >

Export Project
Export-Scheduling-Block
Export-Scans

Export Catalogs...

Exit
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. Interactve ...
@tep @ Project

File Edit View Help

\h() NRAO > User Portal > Observation Preparation | Sources | Instrument Configurations

BB < LB + 462 BF | PROJECT DETAILS
=N [New Project] €— Gms [New Project) ) PROJECT CODE 7762 1
= (@ (New Program Bilock] PROPOSAL CODE [None) TYPE SIMPLE
D (New Scheduling Block] TELESCOPE EVLA TEST PROJECT? Yes
ALLOCATED TIME (MrS) 0.00 TIME USED (Hrs) 0.00

PRINCIPAL INVESTIGATOR AND COAUTHORS

PRINCIPAL INVESTIGATOR

RECEIVE EmalLs? D Yes No
PROPOSAL CONTACT AUTHOR

Not Specified

CURRENT COAUTHORS

Name E-mail Receive Emails?

Remove Coauthors

Last Name: Search

Name E-mail

Add Coauthors
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o ————tErACtVE
(Step 3) Program Block

BR: LR t4¢+ | BF PROGRAM BLOCK DETAILS
« 1 =

= [ DEMO IRC+10216 NAME (D config ) SCHEDULING PRIORITY
= (@D config +—
B (New Scheduling Block], 00:

ALLOCATED TIME (HRS) 0.00 USED TIME (HRS) 0.00 COMPLETED?

ACCEPTABLE CONFIGURATIONS

Drag configurations from the list on the right to the left to choose that configuration.
Drag configurations on the left up and down in order to adjust their priority.
Drag configurations from the list on the left to the right to remove that configuration.

ACCEPTABLE CONFIGURATIONS AVAILABLE CONFIGURATIONS

(o ), .:

Drag over A=>D
configuration

=
=
— ]
—
—
B8=>BNA ¢
-
—
=
=
-




CStep @ Program Block

List of Scheduling Blocks created by the observer.

SCHEDULING BLOCKS l

Name Index Id# Status Executions Total Time Per Execution Scheduled Start Wind Api

[New Scheduling Block] 0 34808183 NOT_SUBMITTED doneOof 1 00:00:.00 00:00:00 00:00-23:45LST -  —

EXECUTION BLOCKS

SBID EBID Status Duration Started Finished Initial API (°*) Initial Wind (m/s) Script + VCI

T

Once an SB has been observed, the Execution Block will be listed.
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CStep @ Scheduling Block Information

« SB name: IRC+10216 Ka

« LST start range:
— LST target/complex gain_cal/ref_cal: 05:40-13:50
— LST Bandpass_cal: 08:55-16:00
— LST Flux_cal: 08:40-18:30 (avoid 12:45-14:15, EL > 80°)

Assuming a 3 hour long SB:
One possible LST start range is 08:30-09:45
(if the flux cal (3C286 rising) is observed at the end)

* Wind and APL constraints: choose Ka-band
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@tep @ Scheduling Block Information Tab

Reports Validation and Submission [ Bulk Scan Edit

SCHEDULING BLOCK DETAILS

C

GENERATED ID 34808183 N
(awe Rc+10216ka ) Provide a name o
STATUS NOT_SUBMITTED . .
- Valid special characters are:
ACCEPTABLE CONFIGURATIONS D N
COUNT 3 spaces + - _ ¥/
COMPLETED 0 275° .85° 85° 445°*
00:00:00 p .
TOTAL TIME LST start range Clockwise Counter-clockwise
TIME PER EXECUTION 00:00:00 (W) (CCW)
08:30-09:45 - left
SCHEDULE TYPE Dynamic o) . . right wrap_ et wrap
— — — — 180°
Gsr START RANGE s BJ: % - oo B: s u) | g !
- - 265° - 265°
Add
EARLIEST UT START DATE/TIME: |2017,12,27 20:54:16 5
LATEST UT START DATE/TIME: |2099/12/31 23:59:59 o)

AVOID SUNRISE
AVOID SUNSET
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. lInteractve
@tep @ Scheduling Block Information Tab

Description Wind Atmospheric Phase Limit

@ Lowest Frequencies (4, P, and L) Any Any

@ 2.0GHz-4.0GHz (S) Any 60.0 degrees

@ 4.0GHz-8.0GHz (C) Any 45.0 degrees

@ 8.0GHz- 12.0GHz (X) 15.0 m/s 30.0 degrees

@ 12.0GHz - 18.0GHz (Ku) 10.0 m/s 15.0 degrees

Ka-band @ 18.0GHz - 26.5GHz (K) 7.0 mis 10.0 degrees

Wind & APL (© 26.5GHz - 40.0GHz (Ka) 6.0 m/s 7.0 degrees )
constraints | @ 40.0GHz-50.0GHz (Q) 5.0 mfs 5.0 degrees

@ Specified Constraints m/s degrees

COMMENTS TO THE OPERATOR
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@tep @ Scheduling Block — Scans

« Start-up Sequence
- Setup scan for each instrument configuration:
» Ka-band configuration
» X-band reference pointing configuration
- X-band reference pointing scan on J0954+1743

(For high frequency observing, the start-up should sum up to at least 12 min.)
« Ka-band Complex Gain calibrator J0954+1743
Ka-band Target-Complex Gain cal loop

- Repeat the last three steps

X-band reference pointing on J1224+0330 for Bandpass/Delay cal
Ka-band scan on Bandpass/Delay cal J1229+0203

X-band reference pointing on Flux cal 3C286

Ka-band scan on Flux cal 3C286
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(Step 3) Scheduling Block — Scan Intents

Select the appropriate scan intent for each source.

IRC+10216 — Observe Target

J0954+1743 — Calibrate Complex Gain (A and P)

J1229+0203 — Calibrate Bandpass & Calibrate Delay

J1224+0330 — Calibrate Offset Pointing (only used for reference pointing)
3C286 — Calibrate Flux Density Scale —

) OBSERVE TARGET
CALIBRATE COMPLEX GAIN (A AND P)
CALIBRATE FLUX DENSITY SCALE

When using reference pointing, check the CALIBRATE BANDPASS
SETUP INTENT

Apply Last box to all standard observing mode | . ...

setup scans — Setup Intent

scans that follow. Otherwise, the reference CALIBRATE DELAY
pointing corrections will not be applied. CALIBRATE POLARIZATION ANGLE
CALIBRATE POLARIZATION LEAKAGE

DETERMINE AUTOPHASE
CALIBRATE AMPLITUDE
CALIBRATE PHASE
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@tep @ Create a New Scan

File & Create New = Scan — In

1
\ File ) Edit View
NRAO U A o ation | Sources | Instrument Configurations
| Broaram.Bloc
__ Refresh Project Scheduling Block
o l= | import Project... Scan 3 D poo et Submission Bulk Scan Edit
= (8 Import Scheduling Block... | g o
= Import Scans... Subarray
J0:00 -
Export Project NAME IRC+10216 Ka
Export Scheduling Block STATUS NOT_SUBMITTED
Export Scans ACCEPTABLE CONFIGURATIONS D
Export Catalogs... COUNT 1
. COMPLETED 0
Exit TOTAL TIME 00:00:00
TIME PER EXECUTION 00:00:00
SCHEDULE TYPE Oynamic o3
LST START RANGE o8 |: 30 u_ 09 oy : 45 Ko
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CStep @ New Scan

O % h ties S5

2 [B DEMO IRC+10218
2 (@ D config
B IRC+10216 Ka, 00:00:00
P STD: [New Scan]

Overview Comments
SCAN DETALS
NAME SCAN MODE ANTENNA WRAP REFERENCE POINTING PHASE & DELAY CAL RECORD ON MARK V OVER THE TOP
New Scan] | | Swecwsomeneg [ | MoPrwroce ) CApplylast?  “Applylast?  Alow? Alow?
TARGEY SOURCE HARDWARE SETUP SCAN TIMING INTENTS

) OBSERVE TARGET
CALIBRATE COMPLEX GAIN (A AND P)
CALIBRATE FLUX DENSITY SCALE
005 00 CALIBRATE BANDPASS
e Impon SETUP INTENT
More >>>

No Instrument Config. Assigned

No Source Assigned . co00 Previous Conf Dunation (.5T) |
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. Interactve ...
@tep .’D Import Source

Import the complex gain calibrator, J0954+1743, from the VLA calibrator catalog.

-0 % B ties» SN Overview Commens
& [ DEMO IRC+10218 SCAN DETAILS
& (@ D config '

m IRC+10216 Ka, 00:00.00 NAME SCAN MODE (sour-zcc CATALOG: WLA E) JLAY CAL RECORD ON MARK V OVER THE TOP
2 STO: [New Scan] [New Scan) | StancarObseving o (SOURCE GROUP:  RA09 E’ 3 ast? Allow? Allow?

SOURCES
TARGET SOURCE MARDWARE SETU ~ J0943+1702 FENTS
J0943-0819
No Instrument Config. s — J0944+5202
JOB45+3534
JOB45+4636
1 r ! . JOB46+1017
JOB48+4039
JO848+0022
JOB49+6614
JOB49+1752
JO952+3512
JOO53+1720
JOO54+2639
JO95447435
0w0s4+1743) /]

J950

EY
APLEX GAIN (A AND P)
X DENSITY SCALE
JOPASS

JO95T+5522
JO958+4725
JOO58+2224
0958‘5039
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- Interactve
@tep .’D Import Ka-band Resource

Import the Ka-band instrument configuration you
created from your resource catalog.

a4 DA TIe2 | BF Overview Commens
& [ DEMO IRC+10216 SCAN DETALS
2 [ 0 config
B IRC+10216 Ka, 00:00:00 NAME SCAN MODE ANTENNA WRAP REFERENCE POINTING PHMASE & DELAY CAL RECORD ON MARX ¥V OVER THE TOP
D STD: J0954+1743 J0954+1747  Standarcd Observieg [ NoPreference | Apply Last? Apply Last? Allow? Allow?
TARGEY SOURCE HARDWARE SETUP SCAN TIMING INTENTS
) OBSERVE TARGET
.&95&: ;74::56 8236268 VO Instrument Config. Assigned CALIBRATE COMPLEX GAIN (A AND P)
: : Keep Previous Conf. Durason ALST) [}
Dec: 17d 43' 31.22242" CALIBRATE FLUX DENSITY SCALE
""" == BANDPASS

Choose

- 1S
@SOURCE CATALOG: Demo @ 2

RESOURCE GROUP: Al a

RESOURCES:

3
4 Cancel
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. Interactve ...
@tep @ Ka-band Setup Scan Details

Scan name can be changed (spaces + - _ / are valid special characters)
Overi | Comments Do not check Apply Last for initial setup
SCIAN DETAILS scans or for reference pointing scans.
NAME SCAN MODE ANTENNA WRAP REFEREiE POINTING PHASE & DELAY CAL RECORD ON MARK V OVER THE TOP
Standard Observing u No Preference d Apply Last? Apply Last? Allow? Allow?
TARGET SOURCE HARDWARE SETUP SCAN TIMING INTENTS
Ka-band demo OBSERVE TARGET

Dec: 17d 43' 31.22242" BO/DO: 36.30963GHz i

Ko P C ot CALIBRATE BANDPASS
FJSETUP INTENT

Import More >T

Setup scan must be at least 1 minute in Duration (LST) and
select the Setup Intent (unselect Observe Target intent).

J0954+1743 Receiver: Ka-band CALIBRATE COMPLEX GAIN (A AND P)
RA: 9h 54m 56.823626s A0/CO: 36.39232GHz Duration (LST) v
00:01-00
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. Interactve ...
CStep :D Copy Scan

Edit = Copy STD: <scan name>

Preparation | Sources | Instrument Configurations

Paste b
=l b0 R Overview Commens
E B DEMC towes tooe SCAN DETALS
e @o config
B IRC+10216 Ka, 00:05:00 NAME SCAN MODE ANTENNA WRAP REFERENCE POINTING PHASE & DELAY CAL RECORD ON MARK ¥V OVER THE TOP
D STD: K setup K setup Standard Observirg o) NoPreference [of [ Apply Last? Apply Last? Allow? Allow?
TARGET SOURCE HARDWARE SETUP SCAN TMING INTENTS
Ka-band demo OBSERVE TARGET
JO954+1743 Receiver: Ka-band

CALIBRATE COMPLEX GAN (A AND P)
CALIBRATE FLUX DENSITY SCALE
CALIBRATE BANDPASS

{2 SETUP INTENT

mport Irgon Mora >>>

RA: 9h 54m 56.823628s AQ/CO: 36.39232GHz Duraton (LST) [}
DeC: 17d 43' 31.22242° BO/DO: 36.30963GHz
Keep Previous Conf, 000100
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@‘otep :D Paste Scan

Edit — Paste — Paste After STD: <scan name>

\

NRAD ,CutSTl} K setup

Copy STD: K setup
Paste P f; TO: K
( 2 b) aste Before STD setupm

To Dwmbons Eavivw vsdo ST K emivey)

8 [ DEMK v iocp | Paste After STD: K sotup J%]

rvation Preparation | Sources | Instrument Configurations

o %

= @ O config
m IRC+10216 Ka, 00:05:00 NAME SCAN MOOE ANTENNA WRAP REFERENCE POINTING PHASE & DELAY CAL RECORD ON MARK V OVER THE TOP
k STD: K setup K setup Starcard Observing [ No Preference (v Apply Last? Apply Last? Allow? Allow?
TARGET SOURCE HARDWARE SETUP SCAN TIMING INTENTS
Kabgr\d demo OBSERVE TARGET
o s e | o[ | S e st 1)
. : S 1 3B, z uraton (LST)
Dec: 17d 43 31.22242° BO/DO: 36.30963GHz A | (JCALIRATE LIS DEMMTY SCALE
K Previous Conf. | 000100 CALIBRATE BANDPASS
2 SETUP INTENT
mpont o port More >>>
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(Step 3) Import X-band Pointing Resource

Import the X-band pointing resource from the NRAO Defaults resource catalog.

=l O & D T3 E8 Overview Comments
& [B DEMO IRC+10216 _ scANDETALS P—
= moconﬁg
m IRC+10216 Ka, 00:05.00 NAME SCAN MODE GESOURC! CATALOG: NRAO Dofaulis 2 @ BLAY CAL RECORD ON MARK V OVER THE TOP

D STD K setup Starcare Obsarvirg u RESOURCE GROUP. Al B ast? Allow? Allow?

D STD: X setup ﬁmﬁﬁ
TARGET SOURCE HARDWARE seTul © X band pointng 3 Pea—
pre= —Cbhand ?ohﬁﬂo
J0954+1743 Rm:'= EW: - Ka-band KB413 wide 3s N (A AND P
RA: Oh 54m 56.823626s AO/CO: 36.39232GI ~ K64c3 wide 3s ::v s(cuz )
Change the Dec: 17d 43 31.22242° BO/DO: 36.30963G| ~ K64s3 wide 3s 58
Keep Previous ( — KaB4/3 wide 3s
= KaB4d3 wice 3s
scan name. impon 1 KaB4s3 wide 3s
Q6413 wide 3s
Q6403 wide 3s
Q6453 wide 3s
L16#50C
S1650C

C16/50C

Copy/paste this scan to create xiesace
the reference pointing scan. K1630C8

Ka16430C8
Q16r0Cc8
Kbar2
K64o2

Y =

NRAO Community Days Event




@‘otep :D X-band Reference Pointing Scan

Change scan name

Overv | Comments

SCAN|DETALS Change scan mode to Interferometric Pointing

NAME SCAN M&OE ANTENNA WRAP REFERENCE POINTING PHASE & DELAY CAL RECORD ON MARK V OVER THE TOP

X ref ptg ( interferometric Pointing :; )  NoPreference [T Apply Last? Apply Last? Allow? Allow?

TARGET SOURCE HARDWARE SETUP SCAN TIMING INTENTS
X band pointing
J0954+1743 S . -
RA: 9h 54m 56.823626s :g/%e(';’.egég":;‘:{z Duraton (LST) o) Calibrate Offset Pointing
Dec: 17d 43'31.22242" o 0 0co s oMz —— (- CALIBRATE OFFSET POINTING) intent will automatically be
' selected.
Import Import

|

Increase scan duration to at least 10 minutes
to allow for a 12 minute start-up.
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- Interactve
CStep :D Ka-band Complex Gain Cal Scan

(Copy/paste Ka-band setup scan to create this scan.)

Change name of scan.
(We used phase simply to shorten the name of the scan.)

Overvi Comments
SCAN|DETAILS Select Apply Last to apply reference pointing corrections.
NAME SCAN MODE ANTENNA WRAP REFEELE POINTING PHASE & DELAY CAL RECORD ON MARK V OVER THE TOP
Standard Observing  |o  NoPreference o (1 Apply Last? Apply Last? Allow? Allow?
TARGET SOURCE HARDWARE SETUP SCAN TIMING INTENTS
Ka-band demo OBSERVE TARGET
JO954+1743 Receiver: Ka-band

(2 CALIBRATE COMPLEX GAIN (A AND P))
~TCALIBRATE FLUX DENSITY SCALE
CALIBRATE BANDPASS

RA: 9h 54m 56.823626s A0/CO: 36.39232GHz Duration (LST) &3
Dec: 17d 43' 31.22242" BO0/DO: 36.30963CGHz
Keep Previous Conf. | 00:02.00

SETUP INTENT
Import Import / More >>>
2 minute scan duration is dependent on Select appropriate scan intent for
various factors (i.e., slew time, required on the complex gain calibrator.

source time, etc.)
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- Interactve
@tep @ Create a Loop

Create a loop for the science target and complex gain cal scans.

File & Create New — Scan Loop — After

ation | Sources | Instrument Configurations

Refresh Project
[=] . LR BN TR =
2 Import Scans.
ANTENNA WRAP REFERENCE POINTING PHASE & DELAY CAL RECORD ON MARK V OVER THE TOP
Export Project -
b xport Schadsng Bock phase S:ancard Observing [T No Preference (o) 2 Apply Last? Apply Last? Allow? Allow?
b agont s
Export Cataloge... TARGET SOURCE HARDWARE SETUP SCAN TIMING INTENTS
Exit Ka-band demo OBSERVE TARGET
JOS54+1743 Receiver: Ka-band

) CALIBRATE COMPLEX GAN (A AND P)
[ ¥ CALIBRATE FLUX DENSITY SCALE
CALIBRATE BANDPASS
SETUP INTENT
Impont Impoet More >>>

RA: 9h 54m 56.823626s AQ/CO: 36.39232GHz Ouration (LST)
DEC: 17d 43' 31,2224 BO/DO: 36.30963GHz
Keep Previous Conf, 000200
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e ————TtETECHVE
(Step 3) Edit Loop

DB DD e OF
= [B DEMO IRC+10216
= [@ D config
B2 IRC+10216 Ka, 00:01:00
2 STD: Ka setup
£ STD: X setup
® IP: X ref ptg
2 STD: phase
O (1X) [New Loop]

Detalls | Bulk Scan Edit

SCAN LOOP DETAILS

Gcm LOOP NAME [New Loop) ) Provide a name

(roormeramons 1) Adjust the loop iterations to 7
BRACKETED? (Performs your first scan one extra time at the end of the loop.)

!

Since we start with a complex gain calibrator before the
loop, we will not use the bracket feature within the loop.
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CStep @ Options for Adding Scans to a Loop

+ Select the loop:
» File & Create New — Scan — In

+ Select the scan you want to copy:
» Edit =@ Copy STD: <scan name>
» Select the loop you want to paste the scan into:
» Edit = Paste Into (nX) <loop hame>
(where n is the loop iterations)

The icons shown below can also be used to add a new scan,
cut/copy/paste a scan, or move a scan up or down within the SB.
(In the OPT, hover over each icon for a short description.)

EEd DD T4e>» | B
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(Step 3) Import xml File

So you may jump ahead to see the completed SB described in this
tutorial, we have provided a file called:

OPT _demo.xml

To download the file:
» Go to fip://ftp.aoc.nrao.edu/pub/NRAO-CDE/INAOE2018
» Right-click on OPT_demo.xml
» Save Link As
» Save to Desktop or Downloads folder

To import the file into the OPT:
» Go to File = Import Project
» Browse to locate the file and then import. (Click once and wait
a few seconds for the import process to complete.)
» Then expand the contents to see the Project, Program Block,
and Scheduling Block.

lllll
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(Step 3)  @@orworcome

Eo

D config

FI n iShed = B IRC+10216 Ka, 03:00.00 |
Scheduling
Block

3 |Q) (7X) Target-Phase Loop|

E IP: X ref ptg bp

0 t4¢+ = +—— Select ‘+’ to open all loops in SB.

STD: Ka setup
£ STD: X setup
2 1P X ref ptg

setup scans + reference pointing

High Freq Start-up Sequence:

STD: phase
) (7X) Target-Phase Loop|
o sTD: target
2 STD: phase
E IP: X ref ptg
2 STD: phase
© (7X) Target-Phase Loop|
P sTD: target
R STD: phase
L IP: X ref ptg
R STD: phase

E STD: target
E STD: phase

ComplexGain - Target - ComplexGain
+ reference pointing

(bracketing is important for best
phase calibration)

Bandpass/Delay & Flux Density
+ reference pointing

£ STD: bandpass
2 1P: X ref ptg flux
£ STD: flux
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(Step ?D Reports Tab

Check LST start range (08:30-09:45) for appropriate on source time
and EL for all scans:
* Required minimum on source time, after slewing:
— Reference pointing scans:
» 2.5 min on source
— Standard observing scans:
» 40 sec on source for flux density calibration
» 20 sec on source for all other calibration and science target scans
— More time may be required depending on the required signal to noise.
* High frequency elevation limits: 30° < EL < 80°

NRAO Community Days Event



Interactive

(Step 3) Reports Tab

—

Information || Reports

Validation and Submission | Bulk Scan Edit Execuions

OBSERVING PROGRAM

C

PROJECT CODE: GENERATED I1D: 34808183

PRINCIPAL INVESTIGATOR!

ASSUMED STARTING CONDITIONS

Use your browser's Print feature to print this report.

<

WIND CONSTRAINTS: 6.0 m/s API CONSTRAINTS: 7.0 degrees
LST START RANGE: 08:30-09:45

Gssuuso LST START: 64846 | 08:30:00 LST | Update ) Display UTC times |
COMPUTED LST STOP: B4B46 11:29:59.997677418862918770999181317176895258426871802 Lsr

ASSUMED ANTENNA STARTING DIRECTION

AZIMUTH: izzs.oa | ELEVATION: |35.00 COORDINATE SYSTEM: HORIZONTAL

MINIMUM ELEVATION WARNING
MINIMUM ELEVATION: 8.0¢ | degrees (VLA antennas cannot observe below 8 degrees)

SHADOW WARNING CALCULATIONS

SHADOWING LIMIT (MAX): (0.0 m conricuration: 0 )

r COMPUTED SUMMARIES \

N
360°
0.
275° -85° 85* 445°
kawise Counter-clockwise
(CW) (CCw)
right wrap left wrap

U
265° - 265°

¢ Instrument Configuration Summary Test
« Time On Source Summary
¢ Schedule Summary

Export Tables as CSV (opens in new window)




. Interactve .
@.tep @ Reports Tab: Schedule Summary/Report

When stepping through the LST start range, check the schedule Summary
Report for on source time, elevation limits, warnings or errors if there are any
(i.e., antenna shadowing), etc.. Note, no time on source for the setup scans is ok.

NATIONAL RADIO ASTRONOMY OBSERVATORY VLA OUSERVING PROGRAM 7762 1

FOR DAY 64846 LST 08:30:00 (Twu Dec 28 09:12:19 UTC 201

— Scan AC Freq, Stan LST Slew Stant HA Start Az/ Start €1\ Stant PA
- Source Modfiers
Instrument Cfg. BO Freq. Stop LST| On Source End HA EndAz| EndEl |End PA
/ Ka setup 36.32183714GHz  08:30:00 | 00:01:00.0 _ -1.42 1254d | 65.0d |-45.1d
1 JO954+1743 SetAnGan
(1) Ka-band demo  36.25183297GHz 08:31:00 | 00:00:00.0 -1.40 12584 | 65.1¢ |-448¢
Open all
X . 312 :01:00, -1, 125, 4 s
IOO S 2 1743 setup 8.46GHz 08:31:00 | 00:01:00.0 Gain 40 2584 | 65.1¢ 8d
p (2) X band pointing  8.568GHz 08:32:00 | 00:00:00.0 -1.38 126.2d | 653d |-44.6¢
X reof ptg 8.48GHz 08:32:00 | 00:00:38 944 <138 1262d | 6530 |-446d
3 JO954+1743 CalofPig
(2) X band pointing 8.588GHz 08:42:00 | 00:09:21.057 -1.22 13054 | 6694 |-41.4d
phase 36.32183714GHz 08:42:00 | 00:00:20.055 -1.22 13054 | 6694 |-41.4¢
4 JO954+1743 CalGain, Apply Ref. Pig
(1) Ka-band demo  36.25183297GHz  08:44:00 | 00:01:39.945 -1.18 13140 | 67.20 |-40.70
- LOOP Target-Phase Loop
target 36.32183714GHz  08:44:00 | 00:00:22.887 -1.07 141.2d | 6460 |-3220
5 IRC+10216 ObsTgt, Apply Ref. Pig.
(1) Ka-band demo  36.25183297GHz 08:49:00 | 00:04:37.113 -0.98 143.7d | 65.3¢ |-30.2d
o $743 phase 36.32183714GHz 08:49:00 | 00:00:22.970 CoalGel Ref, Pig -1.10 13384 | 68.0¢ |-38.8d
(1) Ka-band demo  36.25183297GHz 08:50:30 | 00:01:07.030 — : ' -1.07 13464 | 68.2d |-38.3d
183714GH 50; 00:22. . 144, : -
’ IRC+10216 target 36.32183714GHz  08:50:30 | 00:00:22.985 ObsTgt Ref. Pig. 0.96 54 | 6551 |-206d

(1) Ka-band demo

phase
(1) Ka-band demo

36.25183297GHz

36.32183714GHz
36.25183297GHz

00:04:37.016

CalGan, Apply Ref. Pig

0.87

0.99

-0.97




CStep @ Reports Tab: Time On Source Summary

The Time On Source Summary provides a sum of the total time spent
on source for each source by scan intent and resource. This number
will change for all LST start times due to changes in slewing.

(T On SouRcE SuNMARY (TME iN- LST) )

Source Scan - RA AC V. AC Freq. Min MA  Mn PA [
ors

Epoch Instrument Cfg Dec BD Ve BD Freg Max HA Max PAl  Towl Time
JOR54-1743 Ka setup Stk Oh 54m 56 823638  -26 0y LSR Redo 36 321837T14GH:  -1.42 4519 | 1
J2000 (1) Ka-band demo 17d 43 312224 -26 Ourys LSR Redio 36 25183297GHz  -1.40 -44.84 | 0000000
JO954+1743 X setup BetA A Oh S54m S 8203 - - 8 486GHz ~1.40 4484 | 1
J2000 {2) X band pointing 17d 4% 31 22247 ——— 8 S88GHz ~1.28 -44 64 | 0000000
JOUS4+1743 X ref pig Oh 54m 56823638 — - — 8 46GHz -1.38 -446d | 3
J2000 {2) X band pointing v 17d 4% 31.222¢4° e e 8 S88GHz 0.48 20.3d | 00:1540548
JOA54+1743 phase Oh 54m 5682363  -26.0km/s LSR Rado 36.32183714GHz 1.22 -414d | 24
J2000 (1) Ka-band demo 17d 43 31 2224 26 0us LSRRado 3625183297GHz 126 4234 | 002803 957
IRC+10216 target ObsTgt 9h 47m 57 382 26 0us LSR Redio  36321837T14GHz 107 3224 | 21
J2000 (1) Ka-band demo 13d 16" 40.66* -26 Okmvs LSR Redio  36.25183297GHz  1.35 38.1d | 013718483
J1224+030 X ref pig tp 12h 24m 52 421948 v won v 8 46GHz .24 272d | 1
J2000 {2) X band pointing 3d 30 50.2929" ———— 8 583GHz «1.18 «257d | 000245148
J1229+0203 bandpass P CalDel 12h 20m 6699738  -26 Okmys LSR Redio 36 32183714GHz -1.22 -26.1d | 1

Cai8 r

J2000 (1) Ka-band demo . 2d ¥ 8.5082" -26 Okrvs LSR Redio 36 25183297GHz  -1.13 -24.4d | 000509 945
1331+305=3C286 X ref pag fux 13h31IMB828TS8s 8 46GHz 2.16 «738d | 1
J2000 {2) X band pointing 30d 30 32.9580" e - 8 588CHz -208 -74.0d | 0003:19.095
1331+305+3C286 Mux 13h 318287988 -26 Okmys LSR Redio 36 32183714GH: -208 -740d | 1
J2000 (1) Ka-band demo 30d 30 32.0589" 26 0kmvs LSR Rado 36 25183287GHz -
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. Interactive
CStep I-D Reports Tab: Instrument Configuration Summary

Double check the resources used are correct and each have a
corresponding setup scan. If an unintended resource is selected in a
scan, it will appear in the Instrument Configuration Summary.

(Iustmzm Conmcuranon Suunuuw)

T  ACBB.ower Freq AC Summed BW AC Coverage Req. BIBPs ¥ Channe's AC Dopgler Line  AC Doppler Vel AC Doppler Pos. AC Dogppler Off -
Name { Rae

Band BO BBogwyr Freg BD Summed BW BD Coverage Act BIBPs MinMax Widh B0 Doppler Line BD Doppler Vel. BD Doppler Pos. BD Doppler OfF,

1 Kadanddero 38 36.32183714G+Hz: 8Oz 078125 % 2 128 35 3/232GHz -26.0kmy's LSR Radio 9h 47m 57 .382s 13¢ 16'40 66" -75521074 0454 MBS
Ka 36.25183207G+Hz 80Nz 078125 % 2 125 00Hz /125002 35 30963GHz -26.0kmy's LSR Radio  9h 47m 57.382s 13¢ 16' 40 66" -62.823801 1.777 GBh

Show All Subbands

2 Xband pointing 1s 8.46GHz 126 OMHz 125% 2 128 - e — - 1.481 MB/s
X 8.588GMz 128 0Nz 126% 2 200z 1 2.0MM2 - Rt - - §.331 GBn

Show All Subbands

T

For more details, click on
Show All Subbands.
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CStep @ Double Check Lines Using Dopset

OPT Input Parameters
64846 LST day, 08:30 LST, IRC+10216 position,
and respective line rest frequencies

INSTRUMENT CONFIGURATION SUMMARY

Tot AC BBgomer Froq AC Summed BW AC Coverage Req. BIBPs # Channe's AC Doppler Line AC Doppier Vel. AC Doppler Pos. AC Doppler Off
Name Dala Rate
Band BD BBiguer Freq BD Sumeed BW BD Coverage Act BIBPs MinMax Widh B0 Doppier Line BD Doppier Vel BO Doppler Pos BD Doppler OF
1 Kaband demo 3s M A218AT14GHz  B.OMHz 078128 % 2 128 35 36222GHz 26.0kmvs LSR Radio  On 47m 57 3825 13d 167 40.66° -T5.821074 0494 MA's
Ka 35 28183267GHz  8.0MMHz 078128 % 2 125 0xMz / 125 0kz 38 30083GHz 26.0kmv's LSR Radio  On 47m 57 3825 13d 16" 40.66° .62 823801 1.777 GBh
Hide Al Subbands | Hide ADYCD | Hide BODO
Baseband 1D Bandwidth Frequency Range Fixed ( Center 3 Polarzation BIBPs Reciculaton Channels Ch Width Prased Data Rate Prionty Comments
ACO 0 B 6. 3303582 1GMz - 26.40125821Gz No 6. 35TISR21GHZ | Ful 1 1x (2 125.0sMz No 0247 MBS O Generated from MCIN - 36 36232GMz
800 0 8wz 36 3106567TT0Hz - 36 318685877G No 36.31465677GHz J Fus 1 1= &4 12500Hz No Q24TMBSs O Generated from S8 - 36 30063GH2

!

OPT Center Frequency Calculations
HC3N = 36.39735821 GHz
SiS = 36.31465677 GHz
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CStep @ Compare Dopset & OPT Calculations

Dopset Input Parameters

Online Dopset Tool 64846 LST day, 08:30 LST,
http://www.vla.nrao.edu/astro/guides/dopset/ IRC+10216 position, and
The Dopset Tool can be used to calculate absolute (sky) frequencies given a position, respective line rest frequenCieS

an epoch, a rest frequency, and velocity information.

The LST day is a term dating back to the VLA days. It can be calculated from the
Modified Julian Date (MJD) as follows:
HC3N Center Frequency Calculations

LST Day = 6572.1572917 + 1.002737909350759 * MJD
OPT =36.39735821 GHz
Dopset = 36.397358744 GHz

Right Ascension (J2000): Hours s Minutes 47  Scconds s7.382 . )
SiS Center Frequency Calculations

Declination (J2000): Degrees 13 Minutes 6 Seconds 40.66 OPT =236.31465677 GHz
i , . @et = 36.314657295 GHz J
inc rest frequency (MHz):  36392.32

velocity (km/s):  -28 Frame: LSR © Heliocentric Type:
radio © optical

LST day: eesce  Hours s Minutes 30 Seconds o

Calcyulate Froguency
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CStep @ Validation and Submission Tab

Information Reports ( Validation and Submission ) Bulk Scan Edit
VALIDATE SCHEDULING BLOCK

To submit your project, click Validate below. If there are no errors, you may then submit the project for scheduling.

() |

Success! Your project has no errors.

REQUEST HELP

To request help, you must file a ticket with the help desk. Clicking the button below will send you to the help desk.
Be sure to include the following text:

OPT Help for Project Code: 7762_1
SB ID: 34808183
Request Help

SUBMIT SCHEDULING BLOCK

Submit
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Online Documentation

OPT Manual
go.nrao.edu/opt-doc

Guide to Observing with the VLA
go.nrao.edu/vila-obs

NRAO Community Days Event


http://go.nrao.edu/opt-doc
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NRAO HelpDesk

 All submitted SBs are checked/validated by the VLA DAs.
* Unless asked:
— We do not check the validity of the calibrators.
— We do not check the scientific accuracy of the
correlator resource(s).

* Observers will be contacted if there are any problems
with an SB.

Please submit questions to the
NRAO HelpDesk
help.nrao.edu
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