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JCMT OT Introduction

The MSB life cycle.
Introduction to the OT.
The MSB libraries.
Creating an MSB.
Target information.

The position editor.



MSB life cycle — what Is an MSB?

e “Minimum schedulable block”.

* Smallest useful observing unit.

- One or more observations.
- Typically 30 — 60 minutes.
- Always observed in its entirety.



CADC

MSB life cycle — role of the OT

b Advanced Search- C... % | d&

hiz-iha.nre-crre.ge.cale

Canadi

Telescope Data Products | Advanced Data Products * | Services * | Documentation | Advanced Search

CADG Home > Adianced search
Advanced Search

Search | Results Emor ADQL  Help

Click on @ for explanations

Observation Constraints

Observation 1D (-]
P1. Name. o
Proposal ID e
Proposal Title (7]
Proposal Keywords e
Data Release Date (-]

B

vyvvvy

Science and Calibration data

Spatial Constraints Temporal Constraints Spectral Constraints

> Target @  » Ovservation Date @  » Spectral Coverage (-]
> Pixel Scale @ > integration Time. © > spectral Sampling o
[J Do Spatial Cutout » Time Span ©® > Resolving Power e
» Bandpass Width (7]

» Rest-frame Energy e

[J Do Spectral Cutout

Exit ORAC-DR Pause ORAC-DR | SCUBA2 _850: ORAC-DR reducing observation --

$20160401_00024_850_mf.
$20160401_00024_850_crop.
520160401_00024_850_modelfit...
$20160401_00024_850_sourcefit...
520160401_00024_850_sourcefit_model
$20160401_00024_850_cal

T Hedwig x\ &

D @ | ttps://p 215 eaobservatory.org I3

Hedwig

Proposal Submission System

« Enter an invitation code
« Help and information

File Edit View Database Help

MSB Editor

MSE information.

% & Science Program
7 W My MSE (1X)
) Note: Please read

Name [y his8
Sipas T
scuga-2 Opbsene x

arget Information
+ [ science Observation Priority
@ Fsequence
@ scan Estimated Time /o optionals) 00:321:00.0

1-highest, 99-lowest)

Estimated Total Time 00:31:00.0

[ 4

Hedwig

QT

File View Edit Interop Help

Query [No Obsenvations | Calibrations |

Project ID: [Gsoz countRY
@ Any O PI+T..
Hour Angle: Max: <P O TEX
Aitmass: [
Ot OEC
Elevation: ] mac[ ] opor Owe
Observatio.. Date gyyy-..[2017-01-31] Time Mhm.[16:32:43 | e |
Duration (m.. Min: Max: Seeing:
INSTRUMENTS
[Iscusa-2 [THARP
[ RxA3m [CIRxwe
[ RxWD, (] Any Instrument
Semesters
[ current [17a
[J1ee [l16A
158 CJap

projectid priorit rojec_|compl._[instru___ waveb._] tile | target | ra | dec |coord.|timeest|remal
[l 0| csBoz ofscuB... |50 |MyMSB|MyTa.|12.6 |7.1  |RADEC |o0n3. 1]

Jobsco.
1

Cse03

| T OMP Feedback Syste... % | &

% B »

. hawaii.edu/cgi-bin/pre

€

GSB03: Example Program

Principal Investigator: Graham Bell &4
Co-investigators:

Support: Graham Bell
Country: Pl

Semester: 17A

Click here to view the science case for this project

Time allocated to project: 10h0m0s in tau range <=0.05
Time remaining on project: 10h0m0s
Completion rate: 0%

Click here to remote eavesdrop

No data have been acquired for this project

No MSBs have been observed

Click here for more details on the observing history of each MSB.
MSBs remaining to be observed:

MSB Target Est. time
1 My Target 850 SCUBA-2 052hours 1

Click here for more details on the science program.
Click here to download or plot the regions observed in this program.

There are no important comments for this project




Introduction — starting the OT

$ wget https://ftp.eao.hawaii.edu/ot/jcmtot.jar
$ java -jar jcmtot.jar

oT S L

File Observing Database Help

|
Welcome to the Observing Tool l -

rObserving Tool Release Notes

Welcome to the ORAC/OMP Cbserving Tool (JCMT OT [1,2,3]), based
on the Gemini OT (version ot-0.5, Swing and JSky widgets) [4] and
classes of the old Gemini OT (pre-Sky)[5].

OT release version 20201112
[3beBf3d417929b7170ela32802f96f5b1 7dflbl4] (Swing and |Sky)

1. (c) 2015-2020 East Asian Observatory.

2. (c) 2007-2015 Science and Technology Facilities Council, Joint
Astronomy Centre, Hilo.

3. (c) 2004-2007 Particle Physics and Astronomy Research Council,

Please do not redistribute this software.
This OT is the latest version.

‘ Fetch Program H Create New Program H Open Existing Program H Dismiss




Introduction — fetching a program

Welcome to the Observing Tool -

rObserving Tool Release Notes
Welcome to the ORAC/OMP Observing Tool (JCMT OT [1,2,3]), based |«

on the Gemini OT (version ot-0.5, Swing and JSky widgets) [4] and
classes of the old Gemini OT (pre-Sky)[5].

OT release version 20201112
[3beBf3d417929b7170ela32802f96f5b1 7dflbl4] (Swing and |Sky)

1. (c) 2015-2020 East Asian Observatory.

2. (c) 2007-2015 Science and Technology Facilities Council, Joint
Astronomy Centre, Hilo.

3. (c) 2004-2007 Particle Physics and Astronomy Research Council,

Please do not redistribute this software.
This OT is the latest version.

‘ Fetch Program H Create New Program H Open Existing Program H Dismiss

Fetch Program -

e o

Froject ID: |M16AL001

fBrnwser log in r Password log in rCurrent session

To fetch an existing
program: enter

project ID and log In
with Hedwig.




Introduction — components

A Transient Search for Variable Protostars: How do stars gain their mass? - | O

File Edit View Database Help

Open Cut| Copy| |Paste Save| |Image | | Prioritize | |Validation

A Transient Search for V] MSB Editor
&) Note: for the TSS || | MSB information.

@ Mote
¢ WINGC1333 (72x)]
=4 Site Quality :
a8 Sched. Constraint| -
- DRRecipe :
M scupa-2 : Name |[NGC1333
M Target Informatior] -
¢ B Science Observati| : Observe |72 - ¥

¢ ¥ sequence :
¢ A offset : - _

& Scan : Priority 1 | = |(l-highest, 99{owest

o- il 1C348 (73X) :
o- @ oMC2-3 (74X) ‘| | Estimated Time (w/o option... 00:41:33.8
o Il NGC2024 (74X) :

o- @l NGC2071 (72X)

o |l Oph Core (79X)

o il Serpens Main (56X%) |
o il Serpens South (71X)| :

Observation

&
|
MSB | &
w2
)

Component | = Estimated Total Time 00:41:33.8

lterator | #

13 Eye”

@ Undo
« 0| I




Introduction — storing a program

A Transient Search for Variable Protostars: How do stars gain their mass? - [ O

File Edit View |Database| Help
Store to Online Database

jze | | Validation

Open Cut

m,ﬂ. Transient Search for V| MSB Editor
&) Note: for the TSS i| | MSEB information,
&) Note :
¢ W@ NGC1333 (72X)
o site Quality :
M sched. constraint | MName |NGC1333
M DRRecipe ':

& Target Informatio

o I science Observati|
¢ # Sequence d Priority (l-highest. 99-owest)

o 2 Offset :

@ Scan | | Estimated Time (w/o optionals) 00:41:33.8
o Il IC348 (73X) :

x

o H e 8 S

2 Wouc23 (740 Estimated Total Time 00:41:33.8 J Store Program e x|
o Il NGC2024 (74X) : stimated Total Time 00:41:33, g - o x

o I@l NGC2071 (72X) :
- o @ Oph Core (79%) g @
o I@l Serpens Main (56X) |-

# o |@l Serpens South (71X)| ¢ Have you validated your Science Program?

i We recommend that you validate your program

@ AL g before storing it. To do this, select the top
level "Science Program" element in the left
panel and click the "Validation" button.

Project ID: |M16AL001

To store a program: (S e
check project ID Is

correct, and log in

again if necessary.




ntroduction — the MSB libraries

T There are libraries of
o oo examples for ACSIS
and SCUBA-2.

Open
Open ACSIS library
Open SCUBA2 library

PReferences

Library
File Edit View Help
‘ 0pen| ‘ Cut| ‘ Copy‘ | Paste| Save | Image| ‘ Prioritize‘ |Va|idatian
Libra - : 5 5
_ — !/ ¢ _ilLibrary | Title Editor
File Edit View Help ¢ A Library Folder i |change the title of the item here,
A N ¢ 4 Heterodyne MSBs g

‘ 0pen| ‘ Cut‘ | Cnpy| ‘ Paste‘ ‘ Save| ‘ Image‘ | Prmrltlze| ‘Valldatmn| ¢ Oy Stares

— 7 G 7 o- Ifl Position-switch stare (1X)

o JALTEG i Title Editor o- Ifl Beam-switch stare (1X)
¢ ‘A Lbrary Folder i| |change the title of the iten ¢ 29 Grids

@ Note: IMPORTANT README
¢ _4[Pointsource (Daisy) MSB|

o \@l Pointsource Daisy map (1X)
¢ _4Map (Pong) MSBs

o @l Position-switch grid (1X)
o @l Beam-switch grid (1X)

7 dliggles
o I§ liggle-chop (1X)

o @l 15 arcmin map with optional offset(s) ( o \@l Jiggle-chop offset (1X) Title |

o Ifl 30 arcmin map with optional offset(s) (15 | Tile [Pointsource (Daisy)
o I@l 1 degree map with optional offset(s) (1] -
o @l 2 degree map with optional offset(s) (1] &
9 2% POL-2 MSB i
o @l POL-2 daisy map (1) :
& _4 Example opticnals: Calibration, Peinting ar &

o I8 liggle position-switch (1X)

o |@l liggle position-switch offset (1)
9 _4 Rasters - Classical

o |l Position-switch raster (1X)

o I Position-switch raster offset (1X)
9 4 Rasters - Basket Weave s

o @l Position-switch basket weave (1) :

o Il Position-switch basket weave offs

o- 4§ Optional: Pointing and Focus

1] [ [ [»

& o m(e (8] [x

o= 4 Optional: Calibration Templates

Qo] ul v @ m 86 | %

4] Il | ID




Creating an MSB — the project

* A new project contains just the “program” entry.

Science Program - (O x
File Edit View Database Help

‘ 0pen| ‘ Cut| | Cnpy| ‘ Paste‘ | Save‘ | Image| ‘ Prioritize| ‘Validatinn

7%} Example Program | -Program
General proegram information taken from the proposal.

Title [Example Program

Pl [Example Person

Country |P|
Project ID |X21AP999

ENCICIRCICNN

Estimated Time (w/o optionals) ©00:00:00.0
: 00:00:00.0

Estimated Total Time

Project ID

Used to identify
project when uploaded

Q& @] [l

to the OMP.,




Creating an MSB — the MSB folder

 An MSB can be added from the toolbar.

Science Program - (O X

File Edit View Database Help

| Open‘ ‘ Cut‘ ‘ Copy‘ | Paste| ‘ Save| ‘ Image‘ | Prioritize‘ |Va|idation
Examp.fe Program MSB Editor

W NGC1234 CO 3-2 stare || | MsB information.

Name [NGC1234 CO 3-2 stare Name

Observe X
Priority (l—highest. 99-lowest) A”OWS yOU tO |dent|fy
your project’'s MSBs.

@]

Estimated Time (w/o optionals) 00:00:00.0

Estimated Total Time 00:00:00.0

Q0 [a

; Undo
1| Ml | [ » @




Creating an MSB — the target

File Edit View Database Help

Science Program

0pen| ‘ Cut‘ | Cnpy| ‘ Paste‘

| Save‘ | Image| ‘ Priuritize‘ |Va|idatinn‘

o m (s 80X

&

? Example Program

| - Target Information
v W NGC1234 €O 3-2 stard 2

L | Target Informatior Name INGC1234

[ RyDec | Orbital Elements |"Mamed Planets | TLE |

‘ Plot... |

Use this editor to enter the ormation.

| TargetType |RA.’Dec

Object

|SIMBAD Mames ESO |V|| Resolve Name ‘ Resolved Mame: NGC 1234

Ra |03:09:39.000

System
|FI<5 (Jj2000) |v| Dec [-07:50:43.39 |
f Radial Wel/Tracking r Proper Motion r' hop Settings

Velocity (km/s or redshift) = [0.0125

Frame LSRK |
i Tag Name X Axis Y Axis System
5| ||SCIENCE NGC1234 03:09:39.000 |-07:50:43.39 FK5S (J2000)
‘ Set SCIEMC... | | Remove Add

Name

|deally the common
name of the target.

Coordinates

Redshift or
radial velocity

Additional coordinates

Some types of observations
require a reference position.




Creating an MSB — the instrument

Bandwidth

File Edit View Database Help

Validation

| Open ‘ ‘ Cut ‘ | Cupy| | Paste‘ | Save ‘ | Image

o @5 Example Program _
¢ W NGC1234 €O 3-2 stard ©
ol Target information

The Heterodyne instrumen nfigured with this component.

-Front End Configuration

>
M Het Setup (HARF)
) uu ) A3m Az
a Front...
0 U ) we WD m) HARP
() 0 I Sp.R.. @1 (=2 (0= )4 Special.., |None
-0 -0 Mode: | @ ssb () dsh () 2sh

Side.,, | ® best (3 usbh ) sk

Line selection

@

rFrequency Setup

Default tuning velocity to target radial velocity (FOI’ .I:I I’St SpeCtrU m )
Redshift [0.0125  Definition I:D Frame
co v||3-2 |+ |[345.7959899 | GHz Accept|
Sky freq. GHz Show Frequency Editor| Hide Frequency Edit -|'|

rFrequency Configuration

Region | Species| Trans. |Rest, F..|Centre... BW res overlap | chann...
0 co 3-2 345.79...|5.0E9 |1.0ES  |4BB 0.0 2048

P Lo ]

=

I DE




Creating an MSB — chop Iterator

* This MSB will use beam-switching (“chopping”).
* A chop iterator is added configure chopping.

Program: Example Program = | = | Chop Settings

File Edit View Database Help

| Open‘ | Cut| | Copy| | Paste| ‘ Save‘ | Image| | Prioritize‘ |Va|idation

0
o % Example Program | [Chop Iterator 90 In AZ' / El'

¢ W NGC1234 CO 3-2 stare ;| |iterate over a chop configurations. l

Chop in azimuth.

L] Target Information.| : Throw 180|

M Het Setup (HARP) |

¢ B observation 90

(3 ltems, 1 Steps)

allie teration
Throw Angle Coord Frame
|| |78 90 AZEL
= ;
|
[
[ |

M [ B I

|| step

| Add || Delete




Creating an MSB — stare eye

* An “eye” Instructs the telescope to take data.

File Edit View Database Help

Science Program - [ O

| Dpen‘ ‘ Cut‘ ‘ Cnpy‘ | Paste| ‘ Save| ‘ Image‘ | Prinritize‘ |Va|idatiun

? ' Example Program

i Het Setup (HARF)
+ B %Jservation
7 2 sequence
¢ % Chop
& Stare

L ICIRC IR

13

O

¢ W NGC1234 CO 3-2 stare -
A Target Informatior|

Stare
Stare Observation Mode

rGeneral Setup
Switching Mode

|Beam |v|

Noise No site quality K
Rotator Angles
If your program requires specific orientations

of the array, select acceptable rotator angles.
Otherwise please leave all angles unchecked for
an automatic selection.

[Jo.o [Joo.o []180.0 []270.0

rStare Setup

Secs per offset sample [300]
Continuum Mode [ |

Map

PA 0.0 (degrees)

Warning: Using continuum mode will significantly increase the duration of the observ...
Continuum mode should only be used if an accurate measure of the continuum emis...

from the source is a requirement.

P e ]

Switching mode

“Beam” switching to match
use of chopping.

Time

300 seconds
(5 minutes)



The completed MSB

Program: Example Program - | o

File Edit View Database Help

‘ 0pen| ‘ Cut‘ | Cnpy| ‘ Paste‘ ‘ Save‘ | Image‘ ‘ Priuritize‘ |Va|idatinn

Example Program i -MSB Editor

¢ WINGC1234 C0 3-2 stare | | | msB information.
= site Quality :

M DRRecipe i

&) Note: Please read |

A Target Information:| ¢

a8l Het Setup (HARF) | :

+ B observation : Name [NGC1234 CO 3-2 stare
¢ A sequence i

rBoo | F—
@0;&"8 Observe X
§§ Priority (l—highest. 99-lowest)
° Slte Quallty Estimated Time (w/o optionals) 00:13:10.0
* DR Recipe *
* Note

@] %

Additional Components

@ m [SQe

Estimated Total Time 00:13:10.0

& 0| [ [a

q] i | Dk

Total Time

2 X 5 minutes
+ overhead estimate




Position editor — tips

* This can be used to visualize part of an MSB.

— Scan areas.
- Reference and offset positions.

 Common pitfalls.

— Only shows the currently selected component.
— Plotting tool only supports some projections.



Position editor — chop position

Fosition Editor - jsky146869484472436156/ fits

File View Go Graphics Catalog Interop
i- "! r - — - = i - — -
| €

Mode:

| Browse i

Drag
Erase

REFERENCE|

View:
SCIENCE
REFERENCE| §
Sci Area
Catalog
Scan Area

@, [L/2x| 401, 437 | 5064.0 1:42.05

Chop position

» Defined in Az. / El. coordinates.
* Rotates on sky.



Position editor — scan area

& | Position Editor (Program: Science Program) - jsky9110943765585018709.fits e
n File View Go Graphics Catalog Interop
File Edit View Database Help @ &5 e

Open Cut Copy Paste

Al K @ Science Program
o W8 Position-switch raster { Mode:
@ @ Mote: Flease read Browse
M site Quality Drag
_ ol Het Setup (HARP) |~ proca |
=] M DRRecipe
@ Mote: Calibration
[ M Target Information: BERERERCE
? . Science Observation
- ¢ ﬁSe-l.quence
? s

Selected component
EEEREES Base position
The scan area REFERENCE

is being plotted. i

Catalog

5can Area

Feature selection

Controls what is p|0tted : 12:39:38.650, T1140:11,12 (12000)



Position editor — offset iterator

[« | Position Editor (Program: Science Program) - jsky9110943765585018709.fits S
n File View Go Graphics Catalog Interop
File Edit View Database Help @ =3 e
Open Cut Copy Paste
4l ;";:‘ Science Program
o I Position-switch raster ¢ Mode:
@ @ Mote: Please read Browse
M site Quality Drag
_ ol Het Setup (HARF) e
-] M DRRecipe
@ Mote: Calibration REFERENCE
™) M Target Information| SEEREEES
¢ B science Observation _ Offset
. T IS':'__ b

Selected component

The offset iterator EFERENCE

SC0 Area

IS being plotted. Catalog

Offset position #1

Offset position #0

T
%j
|

& & Q%| 1x | 172, 652 | 4903.0 |12:40:18.233, ~11:33:57.03 (J2000)



JCMT OT Tips and Tricks

* AiIms
— Simplify science programs.
- Avoid mistakes, e.g. copy & paste errors.

e OT features

- Inheritance.

- Folders.

— Survey containers.
- Validation.



Inheritance — tips

e Science programs are hierarchical:

¢ Top level

= Folder

= MSB
=» Observation

* Observations inherit options from parents.
- |Instrument, target, site quality, DR recipe, notes.



Inheritance — example

File Edit View Database Help

Open Cut Copy Paste Save Image Prioritize Validation
o %9 Example program §§ _,'CMT SCUBA-2
) Mote: Please read : _ _ _ o
ﬂSite Quality The SCUBA-2 instrument is configured with this component.
o8 DRRecipe :
N scupa-2

¢ W First MSE (1)

M Target Information: NGC 1234
e Science Observation

-] ﬁSequence

@ Scan

¢ I Second MSE (1%)

M Target Information: NGC 2345
? Science Observation
T ﬁSequence

& Scan

Inherited Options

MSBs inherit options
from parent containers.




Target information without inheritance

File Edit View Database Help

Open Cut Copy Paste Save Image Prioritize Validation
¢ ||+ @ Example Program | Target Information
Mote: Please read :
© ﬂ Site Quality : e target informatian.
M DRRecipe ) Tag TargetType [RA/Dec -
ol SCUBA-2 ements [ Named Planets [ TLE |
= ¢ W8 1 dearee map (1X) : -
M Target Information: Field 1 Object
| ¥ Sclence Observation : |5|MEAD Names B0 |'| Resolve Name | Resolved Mame:
? ﬁSEquence :
o & Scan =S Ra|12:24:56 |
¢ W 1 degree map (1%) : —
a8 Target Information: Field 2 FK> (2000) - Dec |0?'O8'G9 |
@ T science Dbservation : : : : Chob Setlings
) ﬁSequence §§ l/RadlaI Yel/Tracking |/ Froper Motion |/_1-.-|.- Settings
RAEp S
B 1 degree map (1 ’ Yelocity (kmys or redshift) |radio - |D.0
Al .-.@ :
- 9 hScience Observatio \ LSRE
¢ Hsequence :
s & Scan
System
FES {J2000
o Bad Example 12000;
 Individual targets in each MSB. Add [REFER... | ¥
@ * Define 3 positions along a source.
LUndo
* Personal target names.

* Uninformative MSB titles.



Inheritance — target information

Edit View Database Help

Better Example

en Cut Copy Paste Image Prioritize Validation
E-__.3_|’|'||_'-Ie Program Taraet Information e Standard target name.
I||T—-THI::-:;-|.T-|H bz File Edit View Database Help JCERSYePT(cToRF:Igolcilololpq]ololg[Ig]®
2 DRRecipe IR IR ¢ Same base position for each MSB:
SCUBA-2 -
s s ) 5 |[F @ Exampie Frogram * ORAC-DR should automatically
Target Infarmation: Field 1 @ [Mote: Please read Co-add maps,
Science Observation ﬂ Site Quality
A9 Sequence i 4
Y@ := ScuBn-2 faresed # p Offset g Offset
1 degree map (1) m ﬂ Target Information; 1C 2521 o [0.0 0 00 2E00.0
Target Information; Field 2 W Field 1 (1% : 2600.0
Science Observation B ¢ [ science Observation : g :
29 Sequence ¢ Fsequence : r—
& Scan . ¢ 4 offset :
B 1 degree map (1X) & Scan Frm. All
Target Information: Field 3 a ¢ @ Ei.l?“j 2 (1x) : —
BB Science Observation ? Science Observation :
Iiif!"_l-e-.'lllel'i!iel v ? Zisequence : Pafo.o | Display Derotated Offset
@ 5can ¢ 4 offset : play Derotate sets
A | ~Grid Pattern
L] . i Overwrite i Append
B il Initial Offser Spacing Din
farcsec) {arcsec)
o ran o of e[ 60 Rows|
* Personalized MSB titles. q of aq 60  cols]
* Oﬁsets for pQSItlon Of eaCh MSB : Create/Centre On Base Set Spacing from Scan .
* Avoid having to manually
compute offset positions.




Folders

 “AND” folders
— Organize MSBs Into groups.

e “OR” folders
- Select from alternative MSBSs.



“AND” folders

Configuration at
the tOp [\ 0= MBic Edit View Database Help
by a” MSBS Open Cut Copy Paste Save Image Prioritize Validation

¢ %9 Example Program Title Editor
@ [Mote: Flease read 2
ﬂSite Quality §§ Change the title of the item here.
o ™ AND Folder: C180 Observations :
o8 Het Setup (HARF)
o8 DRRecipe
¢ M Jiggle-chop (1)
‘Target Information: LOM 100
o hSciencE Observation
¢ Wl Jiggle-chop (1X)
M Target Information: LDN 200
o= Science Observation z
¢ ™9 AMND Folder; C170 Observations Title [C120 Observations
o8 Het Setup (HARP) :
o8 DRRecipe
¢ Wl Jiggle-chop (1X)
™ Target Information; LDN 300
o hScience Observation
¢ 8 Jli%gle—chup (1)
Target Information; LOM 400 . . .
o hSciencE Observation Configuration in the

) “AND” folder used by
: the MSBs inside.

“AND” folders do not affect
when MSBs are observed.




"“OR” folders

File Edit View Database Help

Open Cut Copy Paste Save Image Prioritize Validation
? € Example Program | -Or Folder Editor
&) Mote: Please read : .
ﬂSite Quality §§ The or folder can be configured here.
M Het Setup (HARF) :
o4 DRRecipe

T }( OF Folder: Fossible planets to observe (2)
¢ . Beam-switch sample: Yenus (5X)
1Target Information: Venus
o Science Observation
¢ . Beam-switch sample: Mars (5X)
‘Target Information; Mars
o- Science Obsenvation
o Wl Beam-switch sample: Jupiter (5¥)
qTarget Information: Jupiter
o hScience Ob=ervation
e . Beam-switch sample: saturn (5X)
‘Target Information: Saturn
o= Science Observation
o Wl Beam-switch sample: Uranus (5X)
1Target Information: Uranus
o= hScience Obsernvation

QB § & 8 X

e

Original Program

®
* 5 different MSBs
U * Want to do 2 of them (“Select” 2)

* 5 observations each (5X)




"OR” folders — during selection

File Edit View Database Help
Open Cut Copy Paste Image Prioritize Validation
4 E-_..‘+.|'|'||:u|e Frogram Or Fﬂfﬂ'Ef‘ Edffﬂf‘
| Mote; Please read
B cite Ouality File Edit View Database Help
= M Het Setup (HAR
B Open Cut Copy Paste Save Image Prioritize Validation
" DRRecipe
+ " NR Folder Posd = X
- . ' E;L‘,l-l]'_i:,;{.-] 8¢ ||+ @ Example Program | -Or Folder Editor
B s |y Mote: Flease read :
;m '—:..-ji-:l]’.:-‘[,;ll{ = ﬂSite Quality The or folder can be configured here.
Ty o8 Het Setup (HARP) :
Eeam-switcl W DRReci
a8 Target Ir ] Etipe :
Science = ¢ X OR Folder: Possible planets to observe (1) : “ "
Bearm-switcl ¢ B B&am—switch sample: Venus (5x) Select” counter
[~ Target Information: Venus +
3 Jarget| L hScience Observation decreased to 1.
Science (
i Ceam-switcl ¢ I Beam-switch sample: Mars (5X)
M Target I a: M Target Information: Mars
= B cionce hSciencE Observation B o observa
& ceam-switcl|| B ¢ Il Beam-switch sample: Saturn (5X)
» " Target I M Target Information: Saturn =l
hSciencE Observation
e . Beam-switch sample: Uranus (5x)
& a8l Target Information: Uranus
o= Srience Obseges
¢ . Beam-switch sam@e: Juplter (4}
f £ ™ Target Informati ojter
e hSclence Observation

@  This MSB has been observed.
* MSB moved outside OR folder.
@ Observe counter decreased to 4.




"OR” folders — after selection

File Edit View Database Help
Open Cut Copy Paste Image Prioritize Validation
. = Example Program Or Folder Editor
=| Mote: Please read
; g <ite Quality File Edit View Database Help
" B Het Setup (HAR S S
" DRRecipe Open Cut Copy Paste Save Image Prioritize Validation
i 8% OF Folder: Posg ,,,-- A .
Bearm-switch ,( % %9 Example Program Or Folder Editor
i W Taret I @ Mote: Flease read ;g )
BB cionce © 9 site Quality §§ The or folder can be configured here.
Eeam-switcl ﬂ 28] L R ::
a8 Target Ir «# DRRecipe : T ”
cience 4| =1 O.E Folder: Possible planets to observe (0) | » “Select” counter now at O.
i P ? Beam-swiich sample; Venus (REMOVED) | : ° i
i eer swiicl o W T apee ot e No more MSBs will be chosen.
Science o h Science Observation :
i Ceam-switcl . ¢ BB Beam-switch sample: Mars (REMOVED)
L ‘Target Information; Mars
Bl science ¢ o hSciencE Observation : V(T r———
Beam-switcl @ ¢ Ml Beam-switch sample: Uranus (REMOVED) :
£ o [ a8l Target Information: Uranus Selact
o Science Observation
- . Beam-switch sample: Saturn (4x)
& sl Target Information: Saturn
i o-hScience Ohservation
¢ . Beam-switch sample: Jupiter (4x)
! ﬁ qTarget Information: Jupiter
~H o- h Science Observation
* 2 MSBs have now been observed.

@
» Selected MSBs outside folder.
@ (] [ * They will be completed (4X more each). [




Survey containers

* Repeat an observation for multiple sources.

e Source list can be loaded from a file.



Survey container — example

File Edit View Database Help

Cut Paste Save

Open Copy

Prioritize Validation

Image

¢ ©&/ Example Program
ol SCUBA-2
o site Quality

o8 DRRecipe
@ Maote: Flease read

T @ Survey Container: 5ome galaxie
¢ Wl Fointsource Daisy map (1] §§

Survey Information

Lse this editor to enter the survey information.

Title: [Some galaxies |

fSur‘ue*,-fTargets rTarget Infarmation |

MSB inside Survey Container.

Means: make a copy of this
MSB for each target.

b .Science Observation
T ﬁSequence

& Scan

Fame X Axis W ANIS Coord 5ystem [Eema.. | Priority
M=z1 00:42:44. 230 |+41:16:07.50  |FKS (J2000) |5 1 -
M32 00:42:41 825 |+40:51:54. 61 |FES (J20007 |5 2
Ma3 01:23:50 904 |+320:39.35.79  |FKS (J2000) |5 3
M49 12:29:46 798  |+08:00:01. 48 [FES (20000 |5 4
M= 1 13:22:52 628  |+47:11:42.92  |[FES (J2000) |5 5
M58 12:37:42.597  |+11:49:05.12 [FES (J2000) |5 & 5
M59 12:42:02 322 |+11:38:48.95 |[FES (J2000) |5 7
MED 12:42:40. 008 |+11:23:09.40 [FES (J2000) |5 8
MEl 12:21:54 950  |+04:28:24.92  [FES (J2000) |5 a
M3 13:15:49 329  |+42:01:45 44 [FES (J2000) |5 10 x
ME4 12:56:43 696  |+21:40:57.57  [FES (J2000) |5 11
MES 11:18:55 957 |+13:05:31.96 [FES (J2000) |5 12
MEE 11:20:15.026  |+12:5928.64  [FES (J2000) |5 1=
M7 4 01:26:41.772  |+15:47:00. 46 |FES (J20007 |5 14 - |

Femaining |5 - Friority |1 | = [ ]select
Add Duplicate Femoyve Femowve all Load

Ve

ndo




Survey container — Iin the OMP

Save

a

Image

Prioritize

Validation

Some galaxig
isy map (1x) :

e read
servation
o=

.

Survey Information
Use this editor to enter the survey information.
Title: [Some galaxies |
fSurmevTargetS rTarget Information |

IMame X AXis W AXIS Caoord 5ysten
M21 00:42:44 230 |+41:16:07.50 |FES (J2000)
M22 00:42:41.825 |+40:51:54.61 |FES (J2000)
M23 01:32:50.904 |+30:39:35.79 |FES (J2000)
M4 12:29:46.798 |(+08:00:01. 48 |FES {J2000)
M5 1 12:29:52.698  |+47:11:42.93  |FES {J2000)
MSE 12:27:42.597  (+11:49:05.12 |FES {J2000)
M52 12:42:02.322 |+11:38:48.95 |FES {J2000)
ME0 12:43:40.008 |(+11:33:09.40 |FES {(J2000)
M&l 12:21:54.950  (+04:28:24.92  |FES {J2000)
ME3 13:15:49.329  |(+42:01:45 44 |FES {J2000)
M&4 12:56:42 696 (+21:40:57.57  |FES {J2000)
MES 11:18:55.957 |(+13:05:31.96 |FES {J2000)
MG 11:20:15.026  |+12:59:28 64 |FES (J2000)
M74 01:36:41.772 |+ 15:47:00.46  |FES (J2000)

Remaining |5 - Priority |1 |w 1

Becomes multiple

MSBs in the OMP.

MSBs remaining to be observed:

MSB Target Waveband Instrument
1 M31 850 SCUBA-2
2 M32 850 SCUBA-2
3 M33 850 SCUBA-2
4 M49 850 SCUBA-2
5 M51 850 SCUBA-2
6 M58 B850 SCUBA-2
7 M59 850 SCUBA-2
8 ME0 850 SCUBA-2
9 ME61 850 SCUBA-2
10 M63 850 SCUBA-2
11 Me4 B850 SCUBA-2
12 M65 850 SCUBA-2
13 M66 850 SCUBA-2
14 M74 850 SCUBA-2
15 M77 850 SCUBA-2
16 M81 B850 SCUBA-2
17 M82 850 SCUBA-2
18 M84 850 SCUBA-2
19 M85 850 SCUBA-2
20 M86 B850 SCUBA-2

Est. time

0.52 hours
0.52 hours
0.52 hours
0.52 hours
0.52 hours
0.52 hours
0.52 hours
0.52 hours
0.52 hours
0.52 hours
0.52 hours
0.52 hours
0.52 hours
0.52 hours
0.52 hours
0.52 hours
0.52 hours
0.52 hours
0.52 hours
0.52 hours

Click here for more details on the science program.
Click here to download or plot the regions observed in this program.

om0 dmdmdmamoanodno Ao




Survey container — fetched MSB

it View Database Help
Cut Copy Paste Save Image Prioritize Validation
7 Example Program Crronrmnr Vondm sorammdei o on
Mo pA-? File Edit View Database Help
Site Quality . .
W survey Container- Some gal 2PeN Cut| | Copy | Paste Save|  Image| | Prioritize | | Validation
W Foints e Daisy map = g .
9 DRRecipe ¢ || 7 @ science Program Target Information
- ¢ M Fointsource Daisy map (5X)
=] Note: Please read M scupaz Use this editor to enter the target information.
e Si Mame (M3 1 Tag TargetType |[RA/Dec -
ORFecipe —— E— = i
D Crhital Elements Mamed Flanets | TLE
= &) Mote: Please read RM e | [ [ |
M Target Information: M3 1 Object
" l h |5|MEP~D Mames E50 |‘r| Resolve Wame | Resolved Mame:
B System Ra |00:42:44.330 |
FiES (J2000) - Dec |+41:16:0?.50 |
1/ Radial Vel/Tracking |/ Froper Motion |/Ch-:-|:- Settings
Velocity (lkkm/s or redshifty |radio - | (0.0
MSB fetched from the OMP v tm/ : |
. Frame LSRk -
System inserts a target from
the survey container when Tag Name X_Axis ¥ Axis Systern
. SCIEMCE M=z1 00:42:44 330 [+41:18:07.50 |FES {(J2000)
MSB is observed.
Flot... Set SCIENC... Femowve Al FEEFEE... | =




Survey container in MSB

File Edit View Database Help

Open Cut Copy Paste Save Image Prioritize Validation
¢ % Example Program | _"MSE Editor
ol SCUBA-2 -
o site Quality ¢ | M5B information.
T . Pointsource Daisy map (1X) :
oM DRRecipe

f—_-"] Mote: Flease read :
T a Survey Container: Some gal §§
¢ BB science Observation :

T ﬁSEquence

Name |Fointsource Daisy map

& Scan

Observe |1 - | X

Priority (1-highest, 99-|owest)

Survey Container inside MSB. ”~ | | —
:| |Estimated Time (wjo optionals) 51:40:00.0

Means: a single MSB to Estimated Total Time 51:40:00.0

observe all targets in
one session.

ndo

Very long time estimate!




Survey container in MSB — OMP

File Edit View Database Help
Open Ccut Copy Paste Save Image Prioritize Validation
A E % Example Program MSE Editor
o sCuBA-2 :
o site Quality ¢ | M5B information.
Ca e . Pointsource Daisy map (1X) :
o8 DRRecipe :
| ) Note: Please read MSBs remaining to be observed:
¢ ﬂ survey Container; Some gal{ &
& ¢ BB science Observation
¢ Xsequence : MSB Target Waveband Instru
o & Scan 3
M31/M32/M33/M49
M51/M58/MEI/ME0
2 1 MB1/ME3/ME4/MEE 850 SCUBA
Frior IMBE/MT4/MTTIMEL
: IMB2/MB4/MB5/MB6
= Estimated
. : ere for more details on the science program.
£ here to download or plot the regions observed in this program.
&

Single large MSB in the OMP.

U— Normally not what you want! P




Validation — overview

* Validation of a single MSB:
— Internal check only.

* Validation of whole program:

- Internal check of each MSB.
- XML schema validation of program.



Validation — internal check

n Program: Science Program - O X
File Edit View Database Help

Save Image Prioritize Validation

| SB Editor

15B information.

+ W 15 arcmin map (14
@ Mote: Please read

ﬂDRRecie [ Validation Report _ o

ﬂSC'—'B"E'*‘Z If an error has been identified in an Observation you will be unable to take el
" Target Informatif qata with it
-] Science Observa

T ﬁSEquencE If awarning is listed wvour observation or programme is probably
T ﬁ Dffset non-standard, or is missing information which is not essential. You should
SeleCt an MSB tO dO & Scan |check it carefully to make sure it is what you need.
internal check only. 0 errors, 1 warnings. L

WARRMIMNG: Telescope target i
Both Dec and F& are Q:00:00

in M5B "15% arcmin map'

P

Dismiss Print Save

™
@ < I ID Errors and warnings
generated by the OT.




Validation — XML schema validation

File

Program: Sciencs

Edit View Database Help

Select program to do
internal check and
schema validation.

¢ W 15 arcmin map (1)
@ Maote: Please ra

ﬂ DRRecipe

lidation Report

‘ ERROR: Schema walidation error

YWalidation error in M5B < 15 arcmin map =
AWML line number : 8 column 15

<meta_gui_filename =validation_example. xml< /meta_gui_filename =
-—>  <0t_version>2017010& < jot_wversions> <--
<telescopesjomt < fielescope =

bservation =

-type. 2.4 & Invalid content starting with element

Technical description
of problems in XML file.

iledu/schema/TOML" meata_gui_hasBeensaved,
cedu/schema/TOML" meta_gui_selected,
cedu/schema/TOML" meta_gui_selectedOffsetPos,

. . e edu/schema/TOML" meta_gui_selectedTelescopeFos,
"http Hump CETVR hawan edu/schema/TOML" meta gm saelaectedTelObsComip,
"http flomp.eao. hawan edu,fﬁchema,fTDML" meta ]

"http.Hump.Eau.hawan.edu,fSche ] TDML" country} is expected =

Title |

Cnuntw'

|
Pl | |
|
|

Froject 1D

w/0 optionals) JP-90:30.4

atal Time 0:40:50.4

Cause of error:

“country” field is empty.

-

Dismiss Print Save




Links

e OT Resources:
- Download:

* https://www.eaobservatory.org/jcmt/observing/software-installation/#observing-tool

- Documentation:

* https://www.eaobservatory.org/JCMT/observing-tool

Tutorials.

- Basics:

* http://www.eaobservatory.org/JCMT/observing-tool-tutorials/jcmt_ot_basics.html
* http://www.eaobservatory.org/JCMT/observing-tool-tutorials/ot_basics_tutorial files.tar.gz

- Tricks:

* http://www.eaobservatory.org/JCMT/observing-tool-tutorials/jcmt_ot_tricks.html
* http://www.eaobservatory.org/JCMT/observing-tool-tutorials/ot_tricks_tutorial_files.tar.gz


https://www.eaobservatory.org/jcmt/observing/software-installation/#observing-tool
https://www.eaobservatory.org/JCMT/observing-tool
http://www.eaobservatory.org/JCMT/observing-tool-tutorials/jcmt_ot_basics.html
http://www.eaobservatory.org/JCMT/observing-tool-tutorials/ot_basics_tutorial_files.tar.gz
http://www.eaobservatory.org/JCMT/observing-tool-tutorials/jcmt_ot_tricks.html
http://www.eaobservatory.org/JCMT/observing-tool-tutorials/ot_tricks_tutorial_files.tar.gz

additional slides



Common pitfalls (1/2)

« Some MSBs can be hard to observe:
- Long time.
— Strict constraints (e.g. opacity, scheduling).
- Widely-spaced targets.

* “Observe” counter vs. “Repeat” iterator.

- MSB “observe” counter. do MSB multiple times.
- “Repeat” iterator: extends duration of the MSB.



Common pitfalls (2/2)

e Must use Oracle’s version of Java.

— OpendDK can appear to work at first but problems
often occur.

* Sometimes updates only saved on key-press.

- Information pasted into the OT (e.g. notes) may not
be saved.



Target information — tips

* Try to give the target’s usual name.

- Use the name you would want to see in the archive.

* Make use of offset iterators.
- Define locations relative to a fixed target.



Target information and MSB title

Use this for your own
identification of the MSB.

MSB Title

o- ™ AND Folder; HARF 250MHz Eest SE S
o- ™9 AND Folder: HARP 42 0MHz Best 5B S
o= ™9 AND Folder; HARP 1CHz Eest SE Star
o= &9 AND Folder; HARF 1.8CHz Eest SE 5t

L ST S S PR Y

'lo

o~ €@ AND Folder: HARFP Planetary Efficienc/_]

File Edit View Database Help
Open Cut Copy Paste Save Image Prioritize Validation

¢ |||+ %@ 1cwT Calibration Observations -| | Target Information

o- ™9 AND Folder; SCUBA-2 Setup B

o- ™9 AND Folder: SCUBA-2: Moise & Sk
< o= ™9 AND Folder; SCUB&-2; Pointing, Focu TargetType
&=
™) |SIMBAD Names £SO | | Target Name
_ pstem Give the name you would wish

FEES (J2000) - . .
to see used in the archive.

f Fadial Vel/Tracking r Froper Motion

I | Dl

Velocity {km/s or redshift) |radio - |0.0 |
Frame LSRK -
Tag Mame ¥ AXis T ANIS System
SCIEMCE CRLE1B 04:42:53 672 |+36:06:53.17 |FKES (J2000)
Flot. . Set SCIEMCE ... Femowve Add FEFERE... | =
Lndo




Target information — FITS headers

File Edit View Database Help
Open Cut Copy Paste Image Prioritize Validation
}{ 2 JCMT Calibration Okbsernvations Target Infarmatmn
&2 AMD Folder; SCUBA-2 Setup
8 AND Foldeg e B [V L] - & this editor to enter the target information.
<@ &2 AL ulder: SCUEA-2: Pointing, Focu Mame |[CRLE1E Tag TargetType Ra/Dec -
@ AND Folder: SCUBA-2: Standard Calib RA/Dec
| B standard: Arp 220 (1) o
M standard: CRLE 18 (1X) Object
SIMEAD Names E50 | w Fesaolve Mame

FITS headers

MSBTITLE= 'Standard:CRL618' / Title of minimum schedulable block
OBJECT = 'CRL618 ' / Object of interest

&2 AND Folder: HARP 1.8GHz Best 5B St
&2 AND Folder; HARF Flanetary Efficienc -

\J/ 1 W T r




Target information — CADC

Image Prioritize Validation

- Target Information
vdil Use this editor 1o enter the target information.
OCL Mame |CELE 1S Tag
_alil RA/Dec
Object
SIMBAD Mames E50 Fesolve Mame
System Ra |22
FES {J20007 - Dec |+ 3604
Fadial Wel/Tracking Proper Motio
Velocity (kkmys or recshift) |radio -
Frame LSEE. -
na
ing Tag ame % Axis
B 9 SCIEMCE CRELE18 04:42:53 672
B 3
— Plot... Set SCIENCE ..
5 St

This is how the observation

will appear in the search
interface at CADC.

Canadian Astronomy Data Centre

Telescope Data Products

CADC Home » Advanced Search

Advanced Search

Search Results Error

ADQL Help

Advanced Data Products

Download complete query results: VOTable CSY TSV

Services

Documentation

Download

Showing 47 rows (47 before filtering).

Change Columns

View in sky

Filter:

Target Name

|l &

U* Preview CRL618
U+ Preview CRL618
O > Preview CRL618
O Preview CRL618

RA (J2000.0)

H:M:S  ~
04:42:55.98
04:42:57.34
04:42:55.82
04:42:56.43

Dec. (J2000.0) Proposal ID

D:M:S  ~

+36:07:39.2
+36:07:31.2
+36:07:46.7
+36:07:37.7

JCMTCAL
JCMTCAL
JCMTCAL
JCMTCAL




Inheritance — notes

File Edit View Database Help
Open Cut Copy Paste Save Image Prioritize Validation
1 Example Frogram Note
MNote: Top level note :
= o W8 Pointsource Daisy map (1X) Enter notes for the operator/astronomer here.
) Note: 15t MSB note Title [Top level note | @
@ MNote: 2nd M5E note :
oM site Quality .
™ DRRecipe Show to the Observer
ol sCUBA-2
_ » E TE'_FQET -’”fﬂ-”mﬂ-'-‘-"ﬂ_-’?-' Venus :| | Completiof ' (S/M = 5 / allocatedtime expires ...
MUItlple Show to > WMl Science Observation ‘| |Binning (specify units of MHz or Km/s for...
the Observer” notes.
Mote

This is a note at the top of the science program.

[ b

ie3

@

[4]

/./i | 1 ems o= o




Inheritance — notes In QT

it View Database Help

Cut Copy Paste Save Image Prioritize Validation

iew Edit Interop Help

& Note —ﬁ Jevel note Pointsource Daisy map (1X) | Calibrations
Wl Fointsource Daisy ] Retrieved M5Es Deferred MSEs

W Site Quality,

B DRRecipe

Observer Notes

This is a note at the top of the B
SCiENCE program.
This is the 1st note in the M5E.
The OMP combines all “| | This is the 2nd note in the MSB,
of the notes when they
are shown in the fiaQues @
Query Tool.
d Observation :
ctic [riority !pru...pri... sch..[affil. [co.. linst..|wa.. .| title [tar...| ra | dec|coo..| ha | az [air..| tau | pol [typetim.. | re . |obs. .
O|(G5...|1.99] 1. |7 0|5C... |B50 |Poi...|we... [23.1(-5.B|PL... [2.0 |232 |1.... |<... |0 i-d...|00. .. 1
1




Inheritance — warnings

* Parent options after the MSB are included too.

 Some components need to be able to find other
components:

— DR recipe must be at same or lower level than
Instrument.

- Heterodyne setup must be at same or lower level than
target information when using target’s radial velocity.
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