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ABSTRACT:

During the EVLA transition, the expanded receiver frequetaverage on the VLA allows for observing these
newly available frequencies using an array of EVLA antenmiéis the VLA correlator. However, these new
frequency ranges at L, C, K and Ka band (950 MHz to 2 GHz, 4.58@5Hz and 18 to 26 GHz and 30 to 40
GHz respectively) are not known to existing scheduling paogs. To support the scheduling of the EVLA using
the WIDAR correlator a new web based scheduling tool has Heealoped which can also fully support
observing in these new bands. This Observation Preparabion(OPT) includes the Source Catalog Tool (SCT)
and the Instrument Resource Catalog Tool (RCT). Guidingtserver through the OPT, SCT and RCT to
create an observation script readable by the EVLA controdaters to allow scheduling of projects accepted at
the February 2009 proposal deadline (or later) using this seheduling tool is the current purpose of this
document. It is anticipated that this document will evohithmew capabilities and user feedback while WIDAR

is commissioned.
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Chapter 1

Basics and overview of the Observation
Preparation Tool web application

1.1 Purpose of this document

The current (March 8, 2009) purpose of this document is toidm help to the individual preparing EVLA
observations tuned to the expanded frequency coveragevadalae on non-upgraded VLA antennas. This
document consists of an introduction to the new “ObsermaBeeparation Tool” (OPT) web application, hints
and preliminary “cookbook”-like approaches to a succds#fiserving schedule, and a list of contacts for further
assistance. This document is not suited to learn, nor ietgnal teach, observing strategies and good observing
practices; it is assumed that the individual either hasrmmwledge of this, or will educate himself (herself) on
this subject before nalizing an observing schedule. Dgttine transition period, these EVLA array observations
will still use the VLA correlator (i.e., not the new EVLA WIDR correlator, which should start to become
available sometime after the year 2009). The target audiena successful proposer at the February 2009 (or
later) deadline that proposed for EVLA array observatianghe expanded frequency ranges in L, C, K and
Ka band. Depending on progress of the VLA to EVLA transitiaeer feedback, upgrades to the software and
new capabilities, this manual on the OPT web applicatiomdaling tool may be updated, expanded and made
available for other observations in the near future.

An observing schedule for these new bands using the EVLAreleics is made through the OPT, the Observa-
tion Preparation Tool, and consists of a sequence of obsgsdans. To make full use of the OPT, it is usually
necessary to prede ne (i.e., enter) sources to be obsersiad the SCT, the Source Catalog Tool, and to possibly
prede ne the frequency and correlator settings to be usétgube RCT, the hardware and instrument con g-
uration Resource Catalog Tool. This document should aideating source and resource lists, and in creating
the nal observing schedule (a Jython script). Alternalyyéf no user catalogs are de ned, one can resort to
observing VLA calibrator sources using NRAO default caaitef settings, although using these catalogs only is
rather restrictive in scienti ¢ discovery space. Once fhaniwith the concept, one will probably recognize some
similarity with the observe list, source list and user défaas previously used in Jobserve; there are, however,
major differences.

1.1.1 Abbreviations used in this document

The OPT, SCT and RCT abbreviations were introduced in theiquie section. When referring to the “OPT” in
the remainder of this document, most of the time it is imglijcieferring to the tool that creates a sequence of
observing scans. On the other hand, when we refer to the “@&rapplicatiofiwe refer to the combination of
tools consisting of OPT, SCT and RCT.



The use of the term “(re)source” is short-hand for the texiufse and resource”: the sentence applies to both
“source” and “resource”. Similarly, “project (etc.)” als us to avoid having to write “project, program block(s),
scheduling block(s) and scan(s)” which otherwise would enséntences confusing. For “program block” and
“scheduling block” we will use “PB” and “SB”, respectivelgr “blocks” when we mean either or both.

We will further use PST and PSC to refer to the Proposal SufiorisTool and Proposal Selection Committee,
which have some interaction or in uence on what goes on inQRS web application.

1.2 The Observation Preparation Tool web application

The OPT web application

The OPT web application is started by pointing your web bents https://e2e.nrao.edu/opt (note the extra “s” in
https for encrypted connection). It will require you to logtd the NRAO user data base, for which you probably
already registered as otherwise you would not have beert@blgbmit the proposal. (Re)Register again with an
email address known to NRAO if necessary, e.g., if you are-meestigator who did not submit the proposal. Do
not use someone else's registration as this will upset thesy.

After logging in to the NRAO user data base there should bemuntem (using the “Dashboard” tab, on the left
hand side, under “Options”) called “Observation Preparafiool” or “OPT". Click it!

This will redirect you to the OPT web application interfagegu will notice the top two bars, one with le
manipulation labels (File, Edit, Help) and a navigation BdRAO > User Portal> ..). The web application
opens up in the OPT (i.e., the scan sequence tool, in theatamigbar labeled as “Observation Preparation”), but
also lets you navigate to the SCT and RCT (in the navigation&iag the links labeled “Sources” and “Instrument
Con gurations”, respectively). You may have to re-enteuydogin information when you switch between the
different tools — we're working on that. We have tried to kebp tools and, e.g., editing concepts as similar as
possible so that the look and feel in one tool should be sirtdlghat of the other.

Note that the OPT is a web application. It should thus be aliland perform similarly on most common web
browsers and operating platforms. For us the big advanwgeat we can keep everybody up to date with the
latest code while more and more features of the WIDAR cotoel@nd the EVLA receivers) are commissioned.
A drawback is that it may take a while to connect and reconbetieen user web browser and NRAO user
data base, that it has to time out at a certain point, and tdratections may be interrupted unexpectedly and/or
inconveniently. We have a separate chapter on what to do iochwdase. To exit gracefully, go to “File” in the
menu strip and choose “Exit” (which is typeset as#- ExIT from here).

Please, do not use the browser “back” button to navigateg@tavious page. This may give you browser errors
and might prevent you from working on your project for a fewunm Also please be patient; when you enter or

click something it may take a few seconds to connect back artd between your browser and the NRAO data

base. You want to avoid clicking or entering before the prasiaction was completed. Be patient and watch the
“busy” icon of your browser to cease.

The OPT, SCT and RCT tools

The Observation Preparation Tool (OPT) is one of the threls{@PT, and SCT and RCT below) of the OPT web
application, and is used to schedule an observation byingeatist of scans and to generate an observing (Jython)
script from that list. Each scan consists of a telescopetipgjrdirection (selected from the SCT below) using a
speci ¢ hardware and instrument con guration (selectazhfrthe RCT below) combined with an observing mode
action lasting for a time interval (speci ed using this OPA)schematic ow diagram with these components is
shown in Figur@Tl1.

The Source Catalog Tool (SCT) is the OPT web application tivat is used to specify a collection of telescope
pointing directions, from which the OPT can select when tingea list of scans.

The Resource Catalog Tool (RCT) is the OPT web applicatiohtbat is used to specify a collection of hardware
and instrument con gurations, from which the OPT can selgwen creating a list of scans.
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Figure 1.1: Schematic ow diagram from an accepted proposal to commtetif all observations for a project.
The purpose of the Observation Preparation Taweb applications to get from the proposal to the observing
scripts. Flow along the gray arrows is the responsibilithé¥AO. Either NRAO or the user will have to Il out
the path along the ow of the white arrows. The ow along th@bk arrows is the responsibility of the user, using
the SCT (blue box), the RCT (red box) and the OPT (green angeiNRAO OPT web application.

Projects, program blocks and scheduling blocks

A “project” (an orange HEl; Figure[LP) consists of at least ofpgogram block” (PB, a blue PBE), which is

de ned as a collection of observations for a single propassing a single telescope or an EVLA array con gu-
ration (or a sequence of consecutive con gurations). Téatyipically a PB does not extend to another allocation
trimester; e.g., if you were allocated time for the A arragldne CnB array, one PB would be de ned for the A
array and one would be reserved for the CnB array obsenstioa following allocation trimester. A PB is made
up of at least onéscheduling block” (SB, a green SBER), which consists of a sequence‘stans” (a radio
telescope®): combinations of a timed telescope pointing directioris@urce”) using a speci ¢ hardware and
instrument con guration (dresource”) in a speci ed observation mode. Scans may be grouped inlscgs (a
looping circle:&9).

For xed date observing, each allocated time slot will typically be equivalent toB ordynamically allocated
observing time, a SB is not necessarily the same as a complete observingmercan think of an observing run
as a random order of several executions of a SB on the soufoe®iest, whether or not on the same observing
day, possibly interspersed with a SB performing ux califiwas, a SB performing observations at a different
frequency, etc.

In general, SBs may be many different snippets of an obsgmin, i.e., groups of consecutive scans that con-
stitute a complete observation (a PB), but an observing ray &as well be de ned in a single SB. It depends on
what the user nds convenient; for example one can de ne gpiate calibration SB on J1331+305 that can be
copied to each new PB assigned by the PSC. However, obsdamiagypically is allocated in 30 minute LST

slots, in which case the user will probably typically schieduPB in SBs with a length of an integer number of 30
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SCHEDULING BLOCK (SB), which consists of a sequencesafaNs with or withoutLooPSsof scans.

LST minutes.For the nal SBs, the ones that through the OPT are submitbedbservation, the duration of the
observation of the SB is required to be an integer number df$D minutesThis is not necessary for template
SBs or SBs that will not be submitted.

1.2.1 Page layout of the tools in the OPT web application

The front page of the Observation Preparation Tool (OPT3 ithé page shown directly after redirection by the
NRAO user data base. The front page shown after navigatitigetS8CT or RCT is very similar. The web browser

window is set up in four main panels (Figulirell.3):

Themenu and navigation stripsat the top

Theinterface feedback stripat the bottom

Theleft hand side column in the OPT it contains a collection of projects, in the SC&ahtains a source
search section on top and a collection of source catalogsigland in the RCT it contains a collection of
resource catalogs (hardware/instrument settings).

Themain editing window; a project (etc.), source or resource manipulation eld veaost of the editing

for each of the different tools occurs.

The relative sizes of these panes can be modi ed by draggieglividing lines with the mouse button pressed.

RCT -,

Icon menu

Figure 1.3:General layout of the Observation Preparation Tool webieadn page in the web browser. For the
SCT, the left hand side column includes a source search tabitais looks slightly different (see inset left).
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The menu and navigation strips are the rst and second line, respectively, at the top of tied imterface with
menu/navigation items written in white letters on a darkeithackground.

The menu strip is used to manipulate — import/export, cfedie save/delete — projects (etc.) and (re)sources.
The navigation strip allows one to switch between the thoeeponents (OPT, SCT, and RCT) of the scheduling
software; the bold-faced name is the current tool and thediméd names are links to the other tools.

More on using the menu items can be found in following chapter

The interface feedback strip is the strip over the full web page width at the bottom of thgeaThis strip is
used to display feedback information such as error mesgagesd font) and warning messages (in blue font)
generated by the web interface when entries made througivebenterface are validated. It is advised to pay
attention to these messages as it may be the only indicdtadratschedule is faulty. An observing script with
errors cannot be submitted, but a script with warnings magutenitted if the observer persists.

The left hand side column, depending on which tool is selected (OPT, SCT or RCT), shbale at least one
project, source catalog or resource catalog visible.

OPT (Observation Preparation)

At the very least, the OPT project column should contain ttegmam for which you were awarded observ-
ing time. Other catalogs may be visible, in particular if yoad previous observing programs or if you were
awarded observing time for more than one project in this psapround. Different icons in the tree depict
different items:I® for projects /& for program blocksE& for scheduling blocks, ar for scans o#® for
scan loops. When using this for the rst time, the projecetshould be visible all the way to the rst scan
level (otherwise it may only show tHEl). Some of the information may have been entered from thelsleta
of your proposal and should be read-only.

A small plus-sign £) icon in front of a project or catalog means that there amng@e ned within that
item; click on it to expand and display a tree-view of theeenis. For example, clicking on a plus-sign icon
in front of a project (orange P) will expose, or “expand”, st bf PBs in that project, etc. Clicking a small
minus-sign £) icon will hide, or “collapse”, all content within that item

Above the project list and each of the source and resouredogglists, there is aiton menu In the SCT
case this icon menu will be located between a source seast{ototop) and the source catalog list below it.
These icons can be clicked to save, cut/delete or copy/pasite PBs, SBs or scans, or (re)source catalogs
or (re)source groups. The options of this icon menu only acthe items in the tree, not on the items in
the main editing window. In contrast to the small icons imfrof a tree item, plus-sign and minus-sign
icons in the icon menu expand or collapse émgire treeunder a selected (highlighted) item. Arrow icons
in the OPT, visible whenever a scan is selected, move itemsdrin a tree. Navigating between projects,
blocks and scans in the OPT is simply done by selecting (tli¢tkghlight) any such item name in the tree.
Similarly one can navigate between a tool's catalogs andmgdn the left hand side column trees (in SCT
and RCT).

SCT (Sources)

At the top of the left hand side column of the SCT is an inteefacsearch for sources. The source search
is performed on @ource name onlin the selected source catalog (highlight it by clicking)fire list of
catalogs in the bottom part. Alternatively, the source iskkd up in the SIMBAD data base when the
external search eld and button are used. Check the aliasflyaxi have not entered the name of the source
in the selected catalog, but e.g. its 3C name. Use “Advaneadc8” if you want to search on something
else than a source name in a single catalog.

In the bottom part of the left hand side column of the SCT, ¢hglrould be at least one source catalog
visible in red italics, namely source catal®gLA” , containing the VLA calibrator list. There may be
other source catalogs visible, in particular calibratstdifrom other telescopes and catalogs that you have
de ned yourself. Catalogs in red italics are read-only. 8mpls-sign icons mean that there are groups of
sources de ned within a catalog; click on it to expand angldig these groups. Groups may also contain
(sub)groups that can be expanded.



RCT (Instrument Con gurations)

At least one resource catalog is visible in the RCT resouat&leg column, in red italics, namely resource
catalog’'NRAO defaults” It contains the NRAO default hardware/instrument setiag closely as applica-
ble de ned as in the VLA Jobserve scheduling program. Otheource catalogs may be visible, i.e., if any
were de ned previously. The same editing and navigatiorswpply as for SCT catalogs, e.g., catalogs in
red italics are read-only.

More on manipulating PBs, SBs and scans in the OPT, manipglé@e)source catalogs and (re)source groups,
and using the source search tool can be found in followingra.

The main editing window, or manipulation eld, exposes differentinformation elds per tool. However, the
SCT and RCT in rst instance both show a very similar table afatog contents, i.e., a table of entries in the
selected catalog or group. First we describe the OPT casésabé rst you will see when logging in to the OPT
web application.

OPT When a project is selected (highlighted), the main projettt.f manipulation eld will show the details of
this project (and PB, SB or scan details on underlying lgveléost of this upper level information may
have been entered and xed (read-only) by the Proposal SdimgdCommittee (PSC) or other NRAO staff.
The information in this OPT window will be different accondj to the item that is selected. If instead of
a project a PB is highlighted, information on array con gtioa (for EVLA projects) and underlying SBs
appear. The information on selecting a SB is spread ovee {hages, each accessible via its own tab at the
top of the main window (in this caseB Detailswith e.g. LST start timeSB Summarwith e.g. a scan list,
andGenerated Scriptvith the “Submit Schedule” button). Selecting a scan deplyother three or four
tabs in the main editing window.

SCT Selecting a source catalog or group within a source cataltigg SCT will show the sources in this catalog
or group in the form of a table listing in the main source maitagion eld. If the list contains more than
25 sources, this list will occupy multiple pages, which carbibowsed using the page selection buttons at
the bottom of this table in the main window. Instead of 25, oae select a higher number of entries per
page at the top of the page. The source table contains a speircew with a check box, an editing icon
(&), a eld for the source name, and the coordinates. The coatdiframe used for display in the table is
listed above the source table, and may be re-selected. Arbtjtt>> ]" at the top right hand side corner
expands the table with extra source information. A<k ]” button hides this information.

RCT A selected resource catalog or group within a resource agisthiows a similar table listing in the main
resource manipulation eld, but now with resources. Aganitially there are up to 25 entries per table
(i.e., per page) shown, and the different pages are nawegaihg the buttons at the bottom. The resource
list contains a resource per row with a check box, an editingja eld for the resource name, the telescope,
frequency band and back-end of the resource, and a eld fer esmments.

More on manipulating block and scan information, or on matspng (re)source information can be found in
following chapters.

1.3 Suggestions, help and contact

The remainder of this document concentrates on a cookhkekinds-on detailed description of the OPT, SCT
and RCT. However, before digging into this, we already heamtito mention that we are interested in your
comments and suggestions on improving this document (an@BT web application) for future users. Also, if
you nd yourself stuck and need help with the tools, if you Baxcessive problems with web interface issues or
if you just need some hints or pointers for optimal user coieece, we can be contacted by email: send your
message to vlahelp@nrao.edBlease use “OPT” in the subject line, preferably at therb@gg.




As all of this will be new to you and fairly new to us as well, aée

do not wait until the last moment to schedule your observatias!

The same holds when asking for help. If possible, we sugbatybu start at least two weeks before your planned
observations, allowing enough time to address any scheglplioblems and possible bugs in this new software.
We may need to do a short test observation and analyze thisrbsfore your schedule is approved, which of
course takes extra time.

1.4 First things rst: before you start

It is suggested you pay attention to the following guidediné/e list them here in some preferred order to allow
you to avoid the most obvious problems. Of course you cangh#me order of items listed here, but so far our
limited experience with this new tool indicates that theesrdelow in general is a good way to proceed. Also, we
have set up this manual to make you familiar with the toolatfees, possibilities, concepts and practicalities in a
relatively natural way, so that a next step becomes almasitiire. (This of course is due to an excellent effort of

the programming staff! which were helped by detailed comisi&om scienti ¢ staff.)

1) Collect proposal information to remind yourself the details of your observing propostis good to have
your proposal handy; it should be available in the Propos@ingission Tool (PST; accessible from the NRAO
user data base just like the OPT web application) if you haxepninted a copy already. For continuum ob-
servations you will need the positions of your target sosi@nd calibrator sources if you speci ed them) and
frequency bands of your observations. For spectral linenfagions you also need either an exact sky frequency
or a combination of rest frequency, velocity and velocitierence frame information on your target sources, a
bandpass calibrator and the details of the correlatomggtti

2) Collect post-proposal information and check the comments of the PSC; they may have given you ad-
vice on technical limitations on current developments,baiuly assigned you a technical contact person, and
perhaps determined a xed observing date and/or limitedryeguested observing time. As guide lines on
the “EVLA returns” page may have changed in the meantimes #l$o wise to reread the EVLA returns page
(http://www.vla.nrao.edu/astro/ and referenced linkes#in). Another good resource on currentinformation about
the (E)VLA is the Observational Status Summary (http://wweunrao.edu/astro/guides/vlas/current/), and the
(E)VLA web pages in general (http://www.vla.nrao.eduf@8t Ask your assigned technical contact person if
you have any questions (or email vlahelp@nrao.edu if yolt ocaach this person).

3) Outline the project in terms of program/scheduling blocks as at this stage it is not completely known what
information from the PST is transferred to the OPT web appiin (and thus xed and read-only for you). This
read-only information will likely be the project code, PBdhallocated time, and possibly (at some stage) array
con gurations, SBs, and (re)source catalogs.

You should at least gure out how many SBs you need and whichcgs with which resources you want to ob-
serve in each SB. Note that you can reuse the same SB if thelifelyence in SBs is having multiple observation
runs of the same source/resource combinations to increasebiserving time on your target source beyond the
time your target is above the horizon.

1.4.1 Directly after logging in to the OPT web application

The page shown directly after logging in to the OPT web apilim should be the OPT front page with your
project tree consisting of a PB, an (empty) SB and an emptyscan. Some information on this page should be
already lled out and read-only. Check this information wthe information you gathered in the previous section



and inform us as soon as possible if you think there is an @rrany of these elds; the sooner you check this the
sooner we can have it corrected, and the sooner you cantstaygng with the tool... Fortunately, it most likely
won't be that complicated, but it is a good idea to allow yalirample time to get used to the tools and to let us
help you with your questions.

For the remainder of this document, we'll guide you throubé different components to create an observing
schedule in the following chapters. As it seems that the R easiest (for now, which probably changes with
the new WIDAR correlator), we'll start with that one. The S@md OPT use many features or concepts that are
similar to the features or concepts in the RCT, so that shioelid to get to know the other tools. As the OPT must
use information de ned both in the SCT and in the RCT, we'lhtiaue with a chapter on the SCT before the
chapter on the OPT. The chapter after the OPT deals with somenon problems we already have encountered,
so check there rstif you, e.g., nd yourself bumped out ofyanf the tools.

If at any time you wish to exit, uselEE - SAVE ALL if there is work done on catalogs or projects that you want
to keep. A dialog box asking whether you want to save charfgasyiunsaved changes remain will pop up if
you exit using FLE - ExIT. Note that if you navigate from one tool to another, usinglithies in the “navigation
strip”, your changes in the tool you are leaving will be augditally saved.

As an advance hint on user friendliness, it is a personalréeqpee that it is convenient to keep the RCT and SCT
catalogs or groups as compact as possible because you negldtbfrom these catalogs in the OPT. That is, it
is best to keep only the sources and resources you want tavzssimngle SB in a (group in a) catalog. What is
meant by this and why will become clear later on.

1.5 Recap

This chapter should have made you familiar with the purpdgbise document, accessing and exiting the OPT

web application, its page layout, navigating between th&é, ST and RCT components, and their tree structures
in the left hand side column. You should understand what assBgduling block) and a resource is, know where

to nd help and how to prepare for creating an observing sciteed



Chapter 2

Using the RCT, the Resource Catalog Tool

Assuming you already have successfully logged in to the OBl application, look for the navigation bar at the
top. If “Instrument Con gurations” is not in bold face, but hormal font and underlined, click it with your mouse
button to navigate to the RCT (FigureR.1).

) NRAQ Instrument Configuration Management Tool - Mozilla Firefox
Hle Edit View History Bookmarks Tools Help
File  Edit Help

NRAO > User Portal > Observation Preparation | Sources | Instrument Configurations
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Figure 2.1: Web browser screen shot of the RCT opening page.

2.1 Orientation

A short introduction to the layout of this tool's page hastg@en in the introduction (Chapter 1). There should
be at least one “NRAO defaults” catalog visible in the lefbi@ide column, the catalog browser. For orientation
and to get a feel for the tool(s), it is instructive to walkdbgh this catalog. After this orientation it should be
almost intuitive to create your own personal resource ogta) which you will use in your project's SB scans.
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2.1.1 Example of a resource catalog: the “NRAO defaults” catlog

The “NRAO defaults” catalog is a collection of hardware amstiument con gurations (front-end receivers, VLA
correlator integration time plus IF and lag channels, festry tuning, etc.). They have been used previously to
perform VLA continuum and spectral line observations. Emggily these con gurations have been determined to
be good standards for observations in the VLA era, i.e.,g#in receivers and correlator available to the observers
before the EVLA upgrade started. These defaults, exceptddrand, were already available in the Jobserve (and
observe) VLA scheduling software and are mostly useful fabA\¢ontinuum bandwidth observations. Because
this proposal round still uses the old VLA correlator, evaough with some new EVLA receivers, we have
retained these defaults in the RCT. This also allows the taseecome familiar with the RCT using well-known
VLA settings.

Note that “NRAO defaults” is in red italics, which means tlisis catalog is read-only. The plus-icon in front
of the open book icor=]) indicates that this catalog includes sub-catalogs whielreferred to as “groups”. A
catalog does not need to contain groups, but at some poirayitbm more convenient to have them. If you click
the plus-icon or “NRAO defaults” these groups will appeathia catalog tree. If you clicked on “NRAO defaults”,
you will also see a table of contents of the highlighted “NRé€Jaults” catalog in the main RCT window, the big
eld to the right hand side of the catalog column. This talidé tombines the contents of the groups and possible
entries in the catalog that do not belong to a group (thougthim case there are no such free-agent entries).
Groups are, e.g., “VLA C band” and “EVLA Ka band”. When higifited or selected using the mouse button,
the right-hand side window with the table of contents willyoshow the resources which were grouped in this
sub-catalog. For example, selecting the “VLA C band” groulb mow only list the NRAO default resource for

C band continuum observations. Similarly, the “EVLA Ka bandll show the (new) NRAO default resource for
Ka band continuum, with additional useful resources fonging scans in X and Ka band (see below).

2.1.2 Catalog tables in the RCT, but also in the SCT !

Click “NRAO defaults” in the left-hand side column to retuimthe “NRAO defaults” catalog. The table at the
top of the main RCT editing or manipulation window (Figlitd Bas a header line with obvious meanings. (If
not, we should have supplied a y-over help tool-tip for tigttool-tip help shows up when the mouse hovers over
the item for a second or s0.) When you move the mouse over teng you will see that they switch color to
orange. Every table column with a header showing this ben&an be sorted by clicking the header. This is so
for all other tools as well. A table with more than 25 entriesynspan multiple pages. All pages in the catalog
are used in the sorting which means that catalog entries noas finom one page to another. When a column is
sorted, it will show a small orange arrow next to the header@gointing up if the column is sorted in ascending
order (going to larger values when going down in the tabled, @ointing down when the sorting is in descending
order. A sorted table can be re-sorted in the opposite dinedty clicking the column again (note that the header
of a sorted column, the one with the arrow, might not changbdémrange color anymore).

Each line in the table represents one resource with a nameand descriptive information. A line starts with

a tick-box and an icon. The tick-boxes can be used to selecbomore entries in the catalog for copy/paste as
described in the next section. A shortcut to select all, ataselect all catalog entries the current pagean be
found above the table. Selecting and copy/paste has to beeddr every page. The icon is used to access the
details of the resource entry in the catalog, i.e., the speof the hardware and instrument con guration.

2.1.3 Show and edit catalog entries in the RCT and in the SCT

The resources for continuum observations and for speatebbservations are similar but different, and therefore
each is discussed separately below. Remember that thercesan this “NRAO defaults” catalog are read-only,
and selections are hard coded. Entries therefore appghtlgldifferent from entries in a personal resource.
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Figure 2.2: Web browser screen shot of the RCT when “NRAO dtfais selected.

Continuum resources

As an example of a continuum resource, click on the icon (witbver help tool-tip “Show/Edit properties for
this catalog entry”) in front of the “CC continuum” resourttesee the user selectable hardware and instrument
options used in this resource. To get to “CC continuum” whdRAO defaults” is highlighted, navigate through
the table, or select group “VLA C band” in the left hand sidéucon.

The information displayed is the resource summary in thietah the top, followed by the correlator integration
time (3.3 seconds) and correlator mode (Continuum), antlyrsatable with the remainder of the IF setting. That
is, 50 MHz bandwidth is selected for both IF pair AC and IF lr (as shown by the ticked circles; using VLA

bandwidth code 0 if you are familiar with that). Furthermaifge bottom of the table shows that IF pair AC is
tuned to a xed sky frequency centered on 4.8851 GHz and fRatdir BD is tuned to a xed sky frequency

centered on 4.8351 GHz.

Navigate back to the “NRAO defaults” catalog either by dintk“NRAO defaults” in the catalog column tree,
or by clicking “Return to NRAO defaults” (or “VLA C band”, demding on how you got there) at the top of the
page. Please do not use the browser “Back” button anytime.

Spectral line resources

As an example of a spectral line resource, select resourtd.i@e” in the “VLA L band line” group (Figuré.3).
The differences with continuum resources are:

- adifferent correlator mode, in this case mode 2AD
- an extra table, following the correlator mode, with charprelcessing options, here Hanning smoothing
- inthe nal table, an extra column with number of channelsB®& code, here 127 for BW code 6
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Figure 2.3: Web browser screen shot of the “OH Line” resource

- inthe nal table, an extra column with frequency separatiéthe channels per BW code, here 775 kHz

Because the correlator mode is 2AD, it uses IF A and IF D. E&thecAC and BD IF pairs thus needs a tick for
a BW code setting — they need not necessarily be the same. oftoerbof the table shows that IF A (pair AC,
but IF C is not used in this correlator mode) is centered orl6&5 MHz mainline of the rotational ground state
transition of OH, and that IF D is centered on the 1612 MHzlBtdine. In this particular case the lines are
observed as xed sky frequencies, not Doppler tracked (dask why). Note that Doppler tracking or not in the
OPT is part of the resource catalog, whereas in Jobservevisgart of the user defaults (on a scan level); the
OPT has no scan-level user defaults.

2.2 Creating a personal resource catalog

Even when you are planning simple continuum observatiome&ult VLA frequencies only, and thus all an-
ticipated resources are already de ned in the “NRAO defdutatalog, it is strongly suggested that you make
separate personal catalogs for your different PBs/SBs. ddtyt will the reason become clear later on, it also
creates an opportunity to get used to the tool and you will that scheduling using small catalogs will be faster
over the web interface. If you plan a spectral line obseowgtit is instructive to read the continuum case rst
as this saves repeating information. Resources for camtimand spectral line observations may be mixed in the
same resource catalog and resource group.

After creating a (re)source catalog, the new informatioadseto be saved in the data base. UpareF EXIT,

if there are any unsaved changes, a dialog box will appeérté question whether to save the changes or not.
Navigating between the tools will implicitly save changestie tool you are moving away from. To be absolutely
sure your changes are saved, usee~ SAVE ALL before exiting or navigating to another tool (or at any other
convenient occasion). If in the meantime your session hpgexk you will nd an “Autosave: ..” catalog (with

the same name of the catalog that had unsaved data) thairsotta unsaved changes at the moment your session
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expired; you have the option to continue with that catalog) delete the old catalog, or start with the old catalog
and simply delete the “Autosave: ..” catalog. In the formeseyou may rename your “Autosave: ..” catalog using
EDIT - CATALOG PROPERTIES

Frequency bands may not exactly be what is selectable in the resource sumtBairyd” in the table at the top
of the page. It is known that some receivers are “usable” bdybe nominal range given in the band selection.
Always check the “EVLA returns” web page for the latest nessg,, on the number of available EVLA receivers
on the array. Table 2.2 lists the anticipated extended (X)) extreme (3dB) ranges for currently available
EVLA receivers (see the VLA Observational Status SummaryioA receivers).

Band | Lowest Lower Low High Higher Highest
(3dB)  (1dB) | (nominal) (nominal)| (1dB) (3dB)
GHz GHz GHz GHz GHz GHz

L

C to

K be

Ka lled

Q out

2.2.1 Continuum resources

Before creating or modifying anything it is a good idea toesahat you have now; in the icon menu click the
left-most icon & Save projects/catalogs in this tree), or useg~ SAVE ALL.

Suppose your SB consists of VLA continuum observations im@dand in L band, and that you want to populate
your personal catalog in rst instance with these defautittmuum resources. For this particular example, this is
what to do:

Make sure you have navigated to the RCT.
From the top menu strip, selectle - CREATE NEW - CATALOG.
A white dialog window shows up on the top left; name your cagand press [0k].

Make sure your new catalog in the tree is highlighted (orctete The tiny yellow dot on the open book
icon indicates that there are unsaved changes in this gatalo

At this stage you can opt to group your resources. This is aoeéssary, but convenient if you are going to
have many resources. If you want to group resources in tiédazp select B E - CREATE NEW - GROUP,
name your group and press [0K].

Select the “NRAO defaults” resource catalog.

In the resource table to the right (main editing window),@h®CC Continuum” and the L band continuum
options you want (LL, L1, L2, L3, OLD LL, 18, 21, or HH Continm). If you don't know which L band
resource to select, study the details of each before setpctie, or simply select all.

From the top menu strip, selecbE - CoPY - COPY INSTRUMENT CFGS..
Select your newly named resource catalog (or group within it

From the top menu strip, selecDE - PASTE - PASTE INSTRUMENT CFGS.. The resources now show up
on the right hand side

This can also be achieved by copy/paste of entire group®aedfire catalogs using the top menu strip
options or the menu icons at the top of the (left hand sidedues catalog column. Use the y-over
tool-tip help to identify the proper icon for each action.
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Maybe you want to check the resource properties using theWw@gdit” icon for each catalog entrgs-
pecially if you copied one of the spectral line resouressyou would probably want to change the sky
frequency to a rest frequency (to be used with Doppler tragki You can also reorganize your resources
by adding groups (fEE - CREATE NEW - GROUP) and move your resources around using the column icon
menu, or using BIT in the top menu strip. Unwanted resources can be deleted USint”.

If you are unhappy with the name of the catalog or group youaamys rename it using the top menu
strip: EDIT - CATALOG PROPERTIESOr EDIT - GROUP PROPERTIES

From the top menu strip, selectUe - SAVE ALL. This can also be done by clicking the left-most icon
from the icon menu at the top of the resource catalog colunmoticl that the interface feedback strip on
the bottom shows “Saved catalog ...” in blue font.

Check that the little yellow dot on the open book icon has gotieerwise your catalog was not saved).

If you want to change some parameters, choose the releeams ih the next list. This list is the list of items in
order to create your own resource from scratch:

Make sure you have navigated to the RCT.
From the top menu strip, selectle - CREATE NEW - CATALOG.
A white dialog window shows up on the top left; name your aagednd press [0K].

Make sure your new catalog in the tree is highlighted (orctdt® The tiny yellow dot on the open book
icon indicates that there are unsaved changes in this gatalo

At this stage you can opt to also group your resources. Thigtisecessary, but convenient if you are going
to have many resources. If you want to group your resourctssrcatalog, selectiEe - CREATE NEW -
GROUP, name your group and press [0k]. Next, select your group.

From the top menu strip, selecilfe - CREATE NEW - INSTRUMENT CONFIGURATION. You will be
presented with a blank-slate resource page.

In the rst table on top, name your resource, select an oligsgivand and enter some descriptive informa-
tion in the comments eld. The latter will be useful at somags, really.

Choose a correlator integration time, or leave it 3.3 sesafybu don't really care.

For this continuum observation you typically would want ek the correlator mode set to “Continuum?”.
Low frequency observers who want to observe so called pseadttnuum would set up a spectral line
observation at a xed sky frequency as described in the ngxssction.

For this continuum observation you typically would want &bk the BW code set to “0”, i.e., the maximum
of 50 MHz bandwidth per IF. Observations close to RFI, or okeions that scienti cally require narrower

bandwidths would have the user set a different IF bandwiditie&ch of the IF pair AC and BD. To select
a bandwidth different from 50 MHz, simply click the blue de®f the desired option in the AC and BD
columns. Selections for AC and BD need not be the same.

For IF pair AC and BD, enter the frequency (and unit) you regait the center of the band you wish to
observe at. Unit-less frequencies are assumed to be in HxkGlour frequencies!

For this continuum observation you typically would want &ek the frequency as a central sky frequency
(tick mark in front of “central sky frequency”, not in fronff drest frequency”). The frequency range of
this setting will be reported below the eld you just enterddhere may be scienti c arguments that would
require to observe in a very narrow continuum band on a lir@s Tine then needs to be Doppler tracked
and therefore one would select “rest frequency”; a frequeaage is dependent on the actual calculated
sky frequency and thus not reported here.

Check your resource, from top to bottom. If you create moamtbne resource, check each of the resource
properties using the “Show/Edit” icon for each catalog yn¥ou can also reorganize your resources by
adding groups (FEE - CREATE NEW - GROUP) and by moving your resources around using the column
icon menu, or using EIT in the top menu strip. Unwanted resources can be deleted USint”.
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If you are unhappy with the name of the catalog or group youaamys rename it using the top menu
strip: EDIT - CATALOG PROPERTIESOr EDIT - GROUP PROPERTIES

From the top menu strip, selectUE - SAVE ALL. This can also be done by clicking the left-most icon
from the icon menu at the top of the resource catalog colunmoticl that the interface feedback strip on
the bottom shows “Saved catalog ...” in blue font.

Check that the little yellow dot on the open book icon has gotieerwise your catalog was not saved).

Incorrect or un nished template resources — the ones whategate red errors in the interface feedback strip —
may be saved for future use. They will however not be usablenvdssigned to a scan in the OPT. The resource
rst must be xed in the RCT after which it can be assigned tacarsin the OPT. Resources with warnings can be
assigned to a scan, but the warning should be understoocebadfatinuing with OPT scheduling. This behavior
also applies to sources in the SCT.

Regardless of how you create (or how NRAO lIs) your (re)soeicatalog entries, make sure they are correct
before you continue with using them in the OPT. Unlike Jobsethe OPT does not have the “User Defaults”
capability; when you have modi ed a resource you have to he€dPT to reassign the new resource separately to
every source that needs it. Also, “global edit” has not yetrbienplemented. Check your catalogs before making
scans!

Options from the menu strip and icon menu

In the previous recipes some usage of the options in the mieipugere given (e.g., EE - CREATE NEW -
CATALOG). The menu strip options underlfe and EDIT are grayed out or missing if that particular option is
not valid for the current selection (highlighted item in ttegtalog tree in the left hand side column). If the action
you want to perform shows up as an invalid option (e.@7E- GROUP PROPERTIEStO change the name of your
group of resources) this usually means that you are not atgheplace in the tree (e.g., not in the group, but in
the upper level catalog). The names of the actions are cglft@splanatory, so we only list them for reference:

FILE CREATENEwW CATALOG EpiT  [ADD To GROUF|
GROUP [REMOVE FROM GROUHF|
INSTRUMENT CONFIGURATION Cut CuTt CATALOGS
SAVE ALL CuT GROUPS
EXPORT... CUT INSTRUMENTCFGS.
IMPORT... Copy Copy CATALOGS
EXIT CoprPY GROUPS

CoPY INSTRUMENT CFGS.
PASTE PASTE CATALOGS

PASTE GROUPS

PASTE INSTRUMENTCFGS.
CATALOG PROPERTIES
GROUPPROPERTIES

A similar list of menu strip options is available in the SCTda@PT, but with options speci ¢ to the tools - we
will present those lists in the SCT and OPT chapters. Menp sfitions may act on both items in the left hand
side column as well as items in the main editing window.

The icon menu is the line of little icons at the top of the resource catalimgthe left hand side column. They
have the same functionality as the options from the menp, gtithough not every menu strip option is represented
as they are not used as often. Only valid actions will havecan in the menu, i.e., pasting an item may only be
performed after copying or cutting the item rst — until thére paste-icon will not appear. Hovering over an item
with your mouse will display a y-over help tool-tip to remihyou of the action attached to the icon, but we also
show them for reference below:
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Save projects/catalogs in this tree
Cut (or delete) selected tree item
Copy selected tree item

Paste selected tree item

B 8

The same icon menu can be found in the SCT; for the OPT we veiligat extra icons for more options related to
ordering scans in the OPT chapter. Remember that these éciyact on left hand side column items.

2.2.2 Spectral line resources

Creating a spectral line resource is very similar to creptiontinuum resources as outlined above, except for
the extra choices for the correlator mode, IF channel ggtiimd exact frequency tuning. There are some hints
to spectral line features in the recipes in the previousi@ectin the grand scheme of end-to-end operations,
resources with the requested correlator settings may bdlpdefrom information submitted to the PST during
the observing time allocation procedure. However, at ttiiges none of this has been implemented.

The “NRAO defaults” resource catalog contains a few spétitra resources. If they appeal to you, you can
copy/paste them in a personal catalog just as for the camtimesources above and edit them as needed. Check
the spectral line resource properties very carefully assghextral line resources in the “NRAO defaults” have a
xed sky frequency whereas you probably want to use a regjueacy in combination with Doppler tracking.
Most likely, however, you will opt to create your own resoairftom scratch, just like creating a continuum
resource previously. Some items that may need extra aiteate described below.

The correlator mode and other details should have been speci ed during the malpgubmission stage. You
may have received alternate suggestions by the PSC. In ghhiis is not a continuum resource, you implicitly
would have selected a mode for the correlator input sigmay®ur proposal; a single (RCP or LCP) or dual (RCP
and LCP) observing polarization, and one or two tunable ofisg bands (IF pairs) at this polarization. The
correlator accepts a selection of a single IF (mode 1A-M@) |Es (the pair A+C or B+D for mode 2AC or 2BD,
or a mix of combinations for one IF from either A or C and onenfr8 or D for all other 2 IF modes), or four
IFs (mode 4, which feeds signals from both IF pair AC and BDhi ¢orrelator). If cross-correlations between
the polarizations are requested in the output visibilittadset, either IF pair AC or BD is used (mode PA or PB).
Optionally the spectrum can be on-line Hanning smoothed lagaspectrum can be requested. Selecting the
correlator mode (and possibly extra options such as Harsrimgpthing) will expose the available combinations
of a total bandwidth, number of channels and channel sépana¢r IF in the next table.

The bandwidth code or IF pair bandwidth and channel setting is selected by checking (ticking) the blue
circle (@) for the activated IF pairs for the correlator setting yoguize.

Frequency tuning and frequency de nition (“sky” or “rest”) need to be set aethottom of the table. Also
supply the unit with your frequency (Hz, kHz, MHz, GHz), othése it assumes Hz by default. Select and enter
the “Rest Frequency” if you anticipate Doppler tracking ospectral line, or “Central Frequency” if you know
your exact sky frequency and do not want to apply Dopplekirag Note that for Doppler tracking you need a
velocity and reference frame, which you assign to the soirtlee SCT, or which you enter for each scan in the
OPT.

2.2.3 Additional resources

The previous subsections on resources were dealing witluress de ned to do the scienti ¢ astronomical ob-
servations you proposed for. However, to get the most outooir ylata, it sometimes is helpful to add some
specialized scans to the SB in order to optimize the obsensbr to aid in the calibration of the instrument.
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Typical for high frequency (higher than 15 GHz) are pointing scans and tipping scans. The observaugrfor
such scans (pointing or tipping) is selected at the scan iehe OPT. For pointing scans, typically one would
use resources that are different from your scienti ¢ obaéion resources, e.g., a different bandwidth, correlator
setting, or even a different observing band. We have addetk suf these resources to the “NRAO defaults”
catalog, available to the OPT at the scan level or to copyeasyour personal resource catalog.

Pointing scans are used to improve telescope pointing accuracy which asae the sensitivity of the obser-
vations. As the instantaneous telescope pointing is ordyrate to several arcseconds, this error may become
a considerable fraction of the primary beam at high freqiemsncSolving for this error is done using “primary”
pointing scans on a strong source at X band, after which aots#gry” pointing may be performed at the observ-
ing frequency. The actual pointing action is selected atetfarometric Pointing” under “scan mode” in the scan
details (see OPT), which may use the resources named “Rgirgresented in the “Pointing Scans” resource
group in the “NRAO defaults” resource catalog.

Tipping scans are used to obtain a measurement of the atmospheric opatitgtafrequencies, which allows
for an estimate of the loss of sensitivity due to absorptibamission from the source of interest by the atmo-
sphere. The actual telescope tipping action is selectedippifig” under “scan mode” in the scan details (see
OPT). Because you typically want to do tipping scans at ytseoving frequency you would either use resources
from the “NRAO defaults” catalog or you would reuse your ovasaurce at the frequency you want; no new
resources are needed.

2.2.4 Resources at Ka band

Currently there is an issue with specifying the frequenciFgfair AC at Ka band. That is, tuning any part of the
AC IF pair band below 32.24 GHz will not result in valid datanl@the BD IF pair can be tuned to frequencies
below 32.24 GHz; use the BD IF pair instead of AC IF pair when galy need one IF pair for your resource with
a frequency tuning below 32.24 GHz. If the OPT web applicatialidation detects that any part of the bandwidth
of IF pair AC is tuned below this 32.24 GHz it will try to swapatt\C IF pair with the BD IF pair. If this is not
possible, it will issue an error (in red font) in the interfafeedback strip if this frequency is speci ed as a xed
sky frequency. It will issue a warning (blue font) for reseduencies, as the particular tuning depends on the
details of observing date, telescope pointing directioth swurce velocity de nitions. Note that a rest frequency
above 32.24 GHz may shift to below 32.24 GHz once it is assign@ scan in the OPT. This should give you an
error in the OPT; you should be aware of this possibility aagl pttention to this. However, it is better to assign
IF pair BD to the resource if you anticipate this might hapgéxou still have this freedom in your resource of
course.

The very wide bandwidth of the Ka band receiver, from 26.5@63Hz, would suggest that IF separations of up
to 13 GHz are possible. Restrictions in the signal path, howéiveit this separation to 10.5 GHz. The OPT
web application validation will issue an error if the sepama between IF pairs AC and BD is more than 10.5
GHz in sky frequency (with IF pair AC tuned the higher freqogone). A separation of more than 10.5 GHz in
rest frequency will result in a warning as, e.g., highly sddfted lines may end up with less separation when the
actual sky frequencies are calculated.

2.3 Sharing catalogs

Of course you would want to avoid having to recreate all resesi(and sources and projects, etc.) if you decide
to delegate scheduling by, or accept scheduling for anaitvémvestigator. For this purpose there is the option to
export and import the catalogs (and projects) through lgsalved les. When saved locally you have all freedom
to communicate and share with your co-investigators. Youldivant to check your catalogs for correctness if
you aren't absolutely sure you have already done so beferegaExporting unused catalogs and projects (which
later can be imported if needed) also keeps the informatioriained in the OPT web application limited which



18

will speed up the operation over the web. From the top menp stlect FLE - EXPORT or FILE - IMPORT

to interact with a dialog window. All dialog boxes in any ofetliools can be moved around by dragging the
dialog box header to a new part of the browser window. Theude@PT web application le transfer export or
import format is XML. The upload eld or pressing the downtbautton will interact with your local computer
environment according to your browser upload and downlodekr

2.4 Recap

This chapter should have made you familiar with resoureddes and sorting columns in tables, using copy/paste
and other options from the menu strip and icon menu whiletorgaesources, how changes are saved and how
to share your catalogs and projects with your co-investigaetc.



Chapter 3

Using the SCT, the Source Catalog Tool

Assuming you already have successfully logged in to the OB@ application, look for the navigation bar at the
top. If “Sources” is not in bold face, but in normal font anddenlined, navigate to the SCT (Figure 3.1).

Figure 3.1: Web browser screen shot of the SCT opening page.
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3.1 Orientation

A short introduction to the layout of this tool's page has megven in the introduction (Chapter 1), and more
details on some of the features to expect were presenteceiR@I tour (Chapter 2). It is assumed that the
contents of these chapters are familiar. There should bar@esgearch tool at the top in the left hand side column
and at least one “VLA’ catalog visible in the catalog browisethe bottom part (Figure 3.1. Like for the RCT, for
orientation and to get a feel for the tool(s), it is instruetio walk through this catalog. After this orientation it
should be almost intuitive to create your own personal smagatalog(s) which you will use in your project's SB
scans.

3.1.1 Example of a source catalog: the “VLA” (calibrator) caalog

The “VLA’ catalog is the VLA calibrator list, a collection afadio sources also available in the Jobserve (and
observe) VLA scheduling software. Browsing this sourceala is instructive to become familiar with the infor-
mation available for sources. The basic catalog rules, égns, browsing, table viewing, and the mechanics
of creating and editing of source catalogs is almost idahtacthat of the RCT tool. The source search tool is an
extra feature, and the presentation of information in theaditing window differs from the RCT due to the use
of page tabs (see below).

The “VLA’ source catalog is in red italics and has a plus-ig@ofront of it. You know this means that this catalog
is read-only and has groups. If you click the plus-icon or A/lthese groups will appear in the catalog tree,
and you will see that the “RA Groups” and “Dec Groups” alsoéésub)groups. Clicking “VLA’ differs from
clicking the plus-icon in that it will expose the total contef the catalog in the main window, with 25 sources
per page, starting with source J0001+1914. At the bottorh@table (you may need to scroll down, e.g., using
the window scroll bar), you will notice that the bottom lireed small page navigation menu. This “VLA’ catalog
contains more entries that t on the page (25), and in thidaglistributed over many pages. The menu icon
buttons mean, from left to right:

K rst page of the catalog (or group)

« 10 pages backward in the catalog (or group), or as many aspm#dess than 10 exist

< previous page in the catalog (or group)

1, 2,.. individual page numbers in the catalog (or groupdhwhie current page highlighted
click to select another page from this small list (up to teggpaumbers) if desired

> next page in the catalog (or group)

» 10 pages forward in the catalog (or group), or as many aslplesgiess than 10 remain

A last page of the catalog (or group).

If you nd the default of 25 lines per table page too few, yomahange to a larger number of lines per page (50,
100, 200) on the top of the page. Every table column with a &etanining orange when the mouse hovers over it
can be sorted on using a click of the mouse button (like in t8& Rool). All pages in the catalog are used in the
sorting which means that catalog entries may have moved fro@page to another after a sort.

As a small exercise, use the navigation tools at the bottarariam that the catalog has 75 pages! Using the table
header sort, con rm that the source with the most southertlibation is J1118 4634. With the “p>> ] button

on the top right hand side of the table you can view (or hidéeeformation on the sources: ux densities at
different frequency bands, UV-restrictions and aliasedte source in non-sortable columns. Above the table on
top of the page, it is shown that the coordinates in the tatdérathe “Equatorial” coordinate system. If another
coordinate system is selected, e.g., “Galactic”, the mstare recalculated from the positions entered origynall
which is indicated by a small red asterisk next to the coatdis.

Select a random source (not J1118634) and expose the source details (in the table, click eretliting icon
before the name of the source of which you want to view the @rigs). The source properties in the main editing
window are divided over three tabs, shown on top, labeletl wi¢ source's name, “Image Links” and “Notes”.
Each of these tab-pages has groups of information divideddray horizontal bar. Most of the useful information
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is in the rst tab, labeled with the source's name: the sourame, its position, its velocity (if applicable) and its

brightness (if applicable). Another useful piece of infation is in the “Notes” tab, under “Notes”. Press the blue
circle with the white triangle/arrow to show the VLA calilboa manual entry for this source (and press it again to
hide this information). This and some extra information idifferent form is given in the same tab under “User

De ned Values”.

Other read-only catalogs may contain or use slightly déffeéisource properties and auxiliary information. In par-
ticular, the source names are those of the original catatagsiecessarily according to the J2000 IAU convention
as for the “VLA’ catalog.

3.1.2 Searching for sources

Select the “VLA’ source catalog. Source names follow AU riagnconvention and aliases can be found by
extending the table with the hidden columns (thro{ep> 1), or by viewing the source properties (through the
editing icon). To nd source 3C286 may take a while, even itijanow this source is J1331+3030 in the 1AU
convention. Entering “3C286” in the source search tool mubper part of the left hand side column will search
the selectedsource catalog for the soureceme If the “Search Aliases As Well” tick-box is not ticked, the
search will only be matching for the name entered in the ogtéflor “VLA’ these are IAU names, but in your
personal catalog you could have named your source “3C288&kgppy”, etc); it will only nd this source in the
“VLA" source catalog if “J1331+3030" is entered. Therefthe aliases tick-box is by default ticked, but because
searching is done on partial strings you may want to remogeofition if you otherwise expect many matches
(e.g., if you are looking for your source matching on thergffiC” and don't want all 3C-sources to appear).

Because the search is performed on a Searching on the gaiitigl“ " (a minus sign), for example in the “VLA’
catalog, will return a (16 page) table with all VLA calibrasavith negative Declination (J2000), plus some extra
sources with a minus sign in the name if you left the “Seardlagés” tick box ticked. A search on “1381

will return 3C286 (as J13313030). Searches are not case sensitive. Two wild-carddlaveead: “?” and “*”.
They have the usual meaning of a single arbitrary characigaay number of arbitrary characters, respectively.
However, they are only useful between two other charactetise search string, as the search ttring"

is automatically performed as a search’orx string *" (and an empty search string thus returns the whole
catalog).

A source may also be obtained using the “External Search’isfunknown to any of the existing catalogs. This
search will be performed on the names, including aliasetherSIMBAD data base, using the same search and
character rules.

Advanced Search

The “Advanced Search” link (Figure 3.2) is used to searchirdsting, selected catalog for other criteria than
source name (or alias). Acommon example is to search foilaratdr at a position nearby your source of interest.
This “Advanced Search” link will bring up a dialog box in theain editing window. In that window, select the
catalog(s) in which the search should be performed, andtstble table(s) with the required parameters by ticking
the upper left tick-box of the relevant tables. Only when yiglt a table, its options and editing elds become
active. More than one catalog and more than one parametentay be selected; the search interprets additional
parameters as an “AND” condition.

A “Cone Search” searches a radius, entered in degrees,@deopasition (J2000). The resulting table should be
sorted in increasing distance from the position, thoughwould want to check that; the table can be resorted if
desired (by clicking the table header if it turns orange)siffans are interpreted as decimal degrees if not supplied
as, e.g., “1h 37m [41.3s]" for R.A., and “[+]33d 9' [35"]", argup of three numbers separated by a space or a
colon, or otherwise recognized as a sexagesimal entry. ydwheck the coordinates after entering each position
or after pressing the “Search” button; it will replace yoatues with the interpretation of the validation procedure.
You should check these valuéise validation procedure will always be able to convert yentered values with
these rules, but you are the only one to know whether the atidid conversion is sensible! For example, if you
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Figure 3.2: Web browser screen shot of the “Advanced Seaptidns.

type “01 37" in the R.A. eld, i.e., without indication of hawr minutes, you will see that it ignores the space
and interprets this R.A. as 137 degrees (9h 8m) — funny ehPeWarking on it.

Activating the “Calibrator Code” search allows to searchgources with a codequal or better tharthe code
selected for a certain observing band and VLA array con gjora

A “Flux Density” search searches for ux densities above g¢faen limit in the selected observing band. This is
of course only useful when ux densities are included in théatog(s) selected.

The “Name” search is the same search action with the sanmg stries as for the string entered in the top search
tool in the left hand side column, with the difference thateheore than one catalog can be searched, and that
other constraints can be included.

The “Right Ascension” and “Declination” searches are perfed on a coordinate range, with the equal or larger
than & =), or equal or smaller thar(=) operators on the given limits. It uses the same rules omiegtpositions

as for the “Cone Search”. When both limits are given, thedessturns the sources between the limits (i.e., you
will see proper results for a search on sources with R.A. betw23 and 01 hours).

Search Results

Remember that a search automatically selects and switottes t'Search Results” catalog at the bottom of the
search tool. The results of a search are displayed readiotitg familiar SCT table format in a “Search Results”

tree structure with the possibility to sort on different woins. Except for the “Advanced Search”, previous
searches are saved in this tree for convenience — navigatiagrevious search is done by simply selecting that



23

search. Note that a search will always change from the sslamtalog to selecting the search results. Before
performing another search in the same catalog, re-seledatalog! Sources presented in the search results — or
the whole “Search Results” catalog — can be selected, anedadda personal source catalog using copy/paste,
etc. To delete the results of a search, select the “SearahltResatalog in the search results tree and userE
REMOVE SEARCH REsuLTsform the menu strip.

Search results when using the “Advanced Search” are disglaya table at the bottom of the page and added
in the “Search Results” tree if it is suf ciently new (i.e.phstarted from the “Search Results” page). Following

searches, when not leaving the “Advanced Search” tool, eviirwrite the current table with the new search

results. Search results are cleared when you log out fror@e web application.

3.2 Creating a personal source catalog

The icon menu between the source search tool and the souegdist in the left hand side column was
introduced in the previous chapter. Here the menu iconsusetreactly the same as in the RCT. The y-over help
tool-tip will help remind you of their actions.

Also introduced in the previous chapter was the use of thepgin the menu strip (e.g.,IIEE - CREATE NEW
- CATALOG). The menu strip options in the SCT are slightly differergaim with names that are quite self-
explanatory about their actions:

FILE CREATENEwW CATALOG EDIT [REMOVE SEARCHRESULTSY|
GROUP [ADD To GROUHA|
SOURCE [REMOVE FROM GROUHF|
SOURCEPOSITION Cut CuT CATALOGS
SOURCEVELOCITY Cut GROUPS
SOURCEIMAGE LINK CUT SOURCES
SOURCEBRIGHTNESS CUT SOURCEPOSITIONS
SAVE ALL CUT SOURCEVELOCITIES
EXPORT... CUT SOURCEIMAGE LINKS
IMPORT... CUT SOURCEBRIGHTNESS
ExiT Copy Copy CATALOGS
CopPyY GROUPS
COPY SOURCES

CoPY SOURCEPOSITIONS

CoPY SOURCEVELOCITIES

COPY SOURCEIMAGE LINKS

COPY SOURCEBRIGHTNESS
PASTE PASTE CATALOGS

PASTE GROUPS

PASTE SOURCES

PASTE SOURCEPOSITIONS

PASTE SOURCEVELOCITIES

PASTE SOURCEIMAGE LINKS

PASTE SOURCEBRIGHTNESS
CATALOG PROPERTIES
GROUPPROPERTIES

Below we will comment on each of the choices for “Source RPars{s)”, “Source Velocity(ies)”, “Source Image
Link(s)”, and “Source Brightness”,

3.2.1 Adding sources to your personal catalog

There are three obvious ways to add sources to your persatsbg, each described below. A fourth one is that
the OPT gets lled with information from the PST once the PS&3 lapproved observing time for your project,
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but this is currently not completely functional.

Importing source lists used with the PST

If you or a co-investigator uploaded a source list with yoroygmsal in the PST, you should be able to get a head-
start by uploading the same source list to the OPT. Us€ F IMPORT... to communicate with a dialog box.
Choose PST as input format and name your source catalog.&ksiader, the PST format is/can be found in Sec-
tion 4.4.4 of the PST manual (e.g., from the NRAO proposalgdaiocumentation link https://my.nrao.edu/nrao-
2.0/PSTMANUAL/PSTMANUAL.html) in case you decide to makech a le at this stage. You may want to
check the details of some sources to convince yourself tigairnformation has ended up correctly in the source
property de nitions, in particular the velocity referenframe and de nition. Checking it now may save you more
trouble downstream when scheduling SBs.

Copy/paste from existing catalogs

It is likely that your anticipated calibrator sources aneatly de ned in, e.g., the VLA calibrator source catalog.
You can search for your named, or a nearby, calibrator sousigg the search tool described earlier in this
chapter. In the catalog (or group) or in the search resulisgan select one or more sources you desire to add
to your personal catalog by ticking the check-box(es) imfraf the source name and editing icon using the top
menu strip BI1T - CoPY - COPY SOURCES etc. Then select the destination catalog or group and gipgte

the copied sources:HT - PASTE - PASTE SOURCES etc. You have to redo this action for each catalog or search
results table page. Again convince yourself that the somfoemation in your personal source catalog is correct,
e.g., by adding velocity information for spectral line ohsgions, before starting to assign source information to
scans in the OPT.

Enter source information from scratch

If you do not use the PST upload le and your source does notapjm any of the existing catalogs, you would
create a new source in a source catalog (or group) aftertselgor creating) the catalog or group you want to
place the source in: (EE - CREATE NEW - CATALOG/GROUP,) FILE - CREATE NEW - SOURCE. You will be
presented with a blank-slate source page consisting of tates (or pages) labeled "New Source”, "Image Links”
and "Notes”. Name your source, perhaps something convetaeearch for at a later point. Maybe you also care
to Il out the origin of your data for your own reference, pdsly useful for later (PST le name, SIMBAD data
base, scooped draft paper, etc.).

3.2.2 Source positions

There are three different types of positions you can enteimgle position, a sequence of positions including
motion terms and time ranges, and an ephemeris table. Thelteh the rst tab-page below the source name
and aliases, is “simple position”. Select a coordinateesystand equinox) in which you specify the coordinates
and if you care, also supply distance (if known) and the wag&ties. For anything else than the default (“simple
position”) use FLE - CREATE NEW - SOURCE POSITION. The dialog box will ask you which type of position
you require, and a new selection will redraw the positiodattcordingly with all variables defaulted. You can
upload an ephemeris table (click the link for an example efébhemeris table format), or you can specify the
position and some motion terms valid for some time range. idhoterms are entered as polynomials in time
(position at Reference Time in Equinox + value(time + value(2) (timey + value(3) (time), etc) — press
the [+] for each extra motion term, enter the value and chdoserder of the polynomial in time. The motion
term units and uncertainty will help recalculating the piosi (and error) at the time of observations, though this
is currently (early 2009) not yet implemented. Leave theiomterms at zero if the source is considered not
to move in the speci ed time interval. If you need anotheriios and/or different motion terms for another
time interval, simply add another position to the previous aising the samelE - CREATE NEW - SOURCE
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PosiTION. Delete old or obsolete positions using the tick-box in tpeer left of a position table andt&T -
CuT - CUT SOURCEPOSITIONS

3.2.3 Source velocity information

In the next table under the source position, a source vgloait be entered usinglFe - CREATE NEW - SOURCE
VELOCITY. Enter the value and select a rest frame and rest frame ctiomedust like a position you can add
more than one velocity, but valid for another frequency mrigemoving old or obsolete velocities is also a very
similar procedure: tick the unwanted velocity and ugaiE- CuT - CUT SOURCEVELOCITIES.

3.2.4 Additional information

In addition to specifying a position and possible velociéeded to track a “source”, some extra reference infor-
mation may be speci ed for this catalog entry. These itemsdwer are not necessary for the observation and are
provided for your own reference.

Source Brightness: With FILE - CREATE NEW - SOURCE BRIGHTNESSYou are asked which type of bright-
ness distribution you want to add to your source properfes.unresolved (point-like) sources you would prob-
ably choose type “Point”, and Il out the “Flux Density” at s “Frequency Range”. A slightly resolved source
perhaps would be better described by a “Gaussian” model avitdajor Axis” and “Minor Axis Diameter” at
some “Position Angle”. Planets also use the “Limb Darkehimmperty of the “Disk” models. You can specify
more than one brightness model for a source, or provide a FiiB§e or clean-components model le.

Image Links: If you want to keep a catalog of image URL links, e.g., to thagmes in the VLA archive, use
FILE - CREATE NEW - SOURCEIMAGE LINK as many times as desired.

Notes: This tab-page is where you can collect all other informatyon wish to attach to this source. For
example, for a target source you can remind yourself of ttetnecalibrators you have found to be useful at
some frequency, a reference to a paper mentioning an alégpoaition or a source property, or anything else you
want to note. Click the blue expand button or “(New Note)” tianformation to the “Notes” eld. You can, e.g.,
also add links to papers or any other URLSs for that matter.r deened values can be added at the bottom, e.g.,
the UV-range you determined to be proper for a point souribregion model, the color of its eyes, etc; whatever
you deem useful.

When you are happy with your (re)sources, at any time you aae the changes you made. At this point it would
be a good time: FEE - SAVE ALL.

3.2.5 Setting up pointing scans and tipping scans

Pointing scans are typically done at X band (8 GHz) on stren@@0 mJy) continuum sources near your target
source, i.e., within about 15 to 30 degrees. Most likely yolll wd such a source, e.g., in the “VLA” calibrator
catalog; no new sources are needed. You may want to add thérapsource to your personal source catalog,
if it is not in there already. If you plan on doing “secondaefarence pointing scans” (see next chapter) and
your intended pointing source is not strong enough at therirgy frequency you wish to use for the secondary
reference pointing scan, you may need to add another pgistinrce that is strong enough at this frequency, or
even revisit your rst choice.

Tipping scans on the other hand are typically done indepathdef your sources. The only interest is the observ-
ing frequency and the direction, in Azimuth, of the main uligttion of your sources. Tipping scans currently are
set up in the OPT only; no extra sources are needed.
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3.3 Sharing catalogs

After all this data entering, make sure you check your catfor correctness and save them (with the icon menu
or FILE - SAVE ALL). It is important that your positions and velocities arereot before creating scans in the
OPT, and before storing to disk or sharing your catalogs withr collaborators. Exporting (and importing) in
XML format is the same as for the RCT catalogs in Chapter 2.tleXML, for the SCT the PST format should
allow you to read (and write) the same le as you used to sulymitr source list to the PST (but currently you
will have to supply your velocity reference and de nitiontime SCT). The latter is as yet not thoroughly robust,
but should obviously be very useful for long lists.

3.4 Recap

This chapter should have made you familiar with source $eecsource details such as the different types of
positional information or specifying velocities for difent frequency ranges, and creating source catalogs.



Chapter 4

Using the OPT, the Observation
Preparation Tool

Assuming you already have successfully logged in to the OB@ application, look for the navigation bar at the
top. If “Observation Preparation” is not in bold face, butiormal font and underlined, click on it (Figure 4.1).

Figure 4.1: Web browser screen shot of the OPT opening page.

4.1 Orientation

A short introduction to the layout of this tool's page hasegé/en in the introduction (Chapter 1). This chapter
uses the information contained in the resource catalogagt@h 2) and information contained in the source
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catalogs (Chapter 3). It is assumed that the contents of ttteegpters are familiar, and that the information in the
(re)source catalogs is correct. There should be at leagbiaject tree visible in the project browser, with a PB, a
SB and a scan.

If you need to de ne an additional (test) project or if yourjrct was not lled from the PST, usellE -
CREATE NEW - NEW PROJECT. In the latter case, for a non-test project uncheck the “Pegject” check box,

in the dialog window and enter your project (legacy) codéitt spaces (e.g., AS987) and your proposal code
(e.g., 09A 191) before clicking “Add”. Note that these codes only wdrkaur projects with these codes were
previously approved by the schedulers and you were noti etthis by email. This should create a new project
tree that you can name and edit. Both the slanted names ijexptiee and a yellow dot on the icons means that
it is unsaved data.

The purpose of the OPT is to combine a source from one of youncsccatalogs with a resource from one of
your resource catalogs, and to specify an observing modeiamadinterval for this combination. Repetitive
combinations will build an observing schedule that de ne&dBaobservation. The Jython script generated for this
SB may be executed by EVLA operations. The sequence of saanSB will show in the left hand side column
in the project (etc.) tree.

It is useful to outline the project in terms of the PB and SBsdlvance. Use information from the proposal,
etc. (see Chapter 1) and create (re)source catalogs wigttlemkubset of (re)sources that will be used in the SB
you are about to create. Having your (re)sources in smafigreal catalogs is convenient and faster than having
large catalogs or switching back and forth between yourgreakcatalog(s) and, e.g., the “VLA" catalog . Also
consider exporting and removing (in that order!) all oth&)gource catalogs and projects that you don't need.
Check the remaining (re)sources for correctness beforecgatinue.

The left hand side column in the OPT contains a collection of projects, instead of adiatalogs. Projects
are subdivided in a tree of PBs, each subdivided in SBs, wkdaih contain scans. This column, per SB, thus
holds the scan list, i.e., the column represents the obsgsdhedule. In contrast to the RCT and SCT, much of
the editing in the OPT will be performed in the left hand sidéuenn as well as in the main editing window.

The icon menu in the OPT has more options than in the RCT and SCT. The compwrs ihave the same
functionality as the icons in the RCT and SCT, but as moréraglis done in the left hand side column some extra
icons (with their y-over help tool-tip) are added. Only ine valid for the selected items (e.g., PB or scan) are
displayed. Afull list of icons and their meanings:

Save projects/catalogs in this tree

Cut (or delete) selected tree item

Copy selected tree item

Copy selected tree item and paste it directly after this item

Paste selected tree item

Icon menu separator (no action)

Promote selected item up, above the current tree branclofdanp)
Demote selected item down, in the next current tree bramtb [dop)
Move selected tree item up in current tree branch (beforeipue scan)
Move selected tree item down in current tree branch (aftet sean)
Icon menu separator (no action)

- Collapse/hide all items in the selected tree

#  Expand/show all items in the selected tree

FED e d

The menu strip  options in the OPT are a bit more complicated and at this tioneesof the options are disabled
or non-functional. The options that are currently relevardreating your schedule are given in the table above.
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FILE CREATENEW NEW PROJECT EDIT  CUT [ITEM NAME]

NEwW PROGRAMBLOCK COPY [ITEM NAME]
NEW SCHEDULING BLOCK PASTE AFTER/INTO [ITEM NAME]
NEW SCAN PASTE BEFORE[ITEM NAME]
NEW SCAN LooP

SAVE ALL

EXPORT CURRENTPROJECT

IMPORT PROJECT..

ExiT

4.2 De ning your project's PB and SB(S)

There should be at least one project in your tree (if not, use F CREATE NEW - NEW PROJECT) with, when
you expand it using the plus-icon in the icon menu, a PB, a $Baastan. Click on your project and give it some
descriptive title if it has not been lled in from the PST infaation. Similarly, click on your PB and name it.

Each PB is de ned for an observing trimester, typically agdnVLA array con guration with some hybrid
con guration and move time con gurations. For your PB, salthe array con guration for which this PB is valid
by dragging the array con guration name from the right haitd £olumn to the left hand side column. More than
one (consecutive) array con gurations, or “Any”, can be cped. If your project spans more than one clearly
different observing runs per trimester, e.g. some soutkeunces in BnA array and some more northern sources
in B array, simply add more PBs to this project usinge- CREATE NEwW - NEW PROGRAM BLOCK. The table

at the bottom is a read-only administrative table. It keepskt of the total time scheduled in the SB(s) in this PB.

When you next click on the SB, you are presented with thregotajes in the main editing window. In the rst tab
(“SB Details™), name your SB and select whether it is a xeak@SB or a dynamic SB — the tab-page will change
with different scheduling constraints depending on thaahmade; they should have self-explanatory labels and
y-over help tool-tips.

For xed-date allocations you will have to Il out the stamtj) day (VLA day, i.e., modi ed Julian day number on
the VLA schedule) and LST time of your allocation. To schedalUT time, e.g., for VLBI scheduling, you can
use the UTC tick-box. The “Array Starting Position” is an ioptto aid you in anticipating a worst case scenario
of the antenna wrap, or when you know where the array will biatpa at the end of a previous observation.
For the latter choose “Equatorial” to enter a (J2000) Right@nsion and Declination, or for the former choose
“Horizontal” to enter an Azimuth and Elevation of the anpiated array starting position.

For dynamically allocated observing time you are askedéfd¢hare any scheduling constraints. Possible con-
straints are a range of possible (or convenient) LST sttiimes, a rst date of possible observations, and a
starting position of the array. Other constraints deal \lith weather at the site. If atmospheric phase stability
is important, tick the box in front of “AP1” to enter your comaint (better than the entered value in degrees). If
pointing might be an issue, you can tick the “Wind Speed” lmgrdnstrain observing to a wind speed less than
the entered value (inm 1).

This tab-page also contains a eld in which you can commueigeur notes, requests, concerns, other con-
straints, etc, to the operator. If your observations fos thimester include sources that cannot be observed in one
consecutive time interval in the time allocated, or if yowdanore than one xed-date allocations, you can de ne
different SBs for the different LST ranges or xed-datesaamgby using the menu strip at the topiLE - CREATE

NEW - NEwW SCHEDULING BLOCK. If your observing runs are very similar, simply copy the SRladjust the
new SB as required.

The other two tab-pages are not relevant at this stage ahdbeviescribed below. You are now ready to start
making scans in this SB.
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4.3 Building your SB

The ideais to de ne a sequence of scans in the left hand sidentg each with a source, a resource, an observing
mode and a time interval. Each time a scan is added you negrtifsthese items. However, it is not always
straightforward to assemble this scan list in the sequepcewant the rst time around, and you will need to
move scans around. This is easily done! That is, there is ad tepanic if you make scans (a bit) out of order;
it is almost straightforward to add, e.g., an extra bandpalbration scan, to move some scans to the middle of
the observation, or to rede ne source loops after the mamfswork of your schedule is set up.

4.3.1 The rstscan

Select your rst scan (click on “[New Scan]” next to the tetepe icon and “STD” in the left hand side column);

it contains default parameters such as a scan mode “Sta@deerving” for 5 minutes “on source” (previously
known as “dwell time”), and you will notice three tabs at tbp.tThe number of tabs depends on the scan mode.
Current scan modes are “Standard Observing” (trackingersid position in the sky), “Interferometric Pointing”
(for improving telescope pointing) and “Tipping” (for measg opacity curves). Each mode has a different code
that shows next to the telescope icon: STD, IP and TIP relspéctNext we will describe “Standard Observing”
(STD), which is equivalent to“Standard InterferometerJwbserve. IP and TIP modes will be described further
below.

Selecting “Standard Observing” (STD) for “scan mode” displays three tabs: “Overview”, ‘émts” and
“Comments”. In “Overview” you set up the actual scan, wherga'‘Intents” you specify one or more purposes
for the scan, and in “Comments” you enter anything specicctfds scan for your own reference.

Within the “Overview” tab two tables are displayed. In thetyyou name your scan. Note that the scan name is
just for the scheduling display in this tree (and in the sumy)it is the source name speci ed in the SCT catalog
that ends up in your data. It is followed by scan mode (“Stath@bserving”), the antenna wrap, whether or not
you want to apply the solution from a previous pointing s@arg whether observing “over the top” is acceptable
(most likely not). The antenna wrap and reference pointieglescribed further below.

The second table contains the actual target source, thevheedetup (with Doppler tracking settings), and scan
timing. Each of these elds must be completed, and an errbrrasult if any of these elds is unspeci ed.

Target source

The “target source” column either shows you the name of thgetasource (i.e. telescope pointing direction) or
tells you that no source is assigned. A source needs to béespend if it is not the one you want, press the
“change” button. This brings up a dialog box to interact vitth source catalogs that are in your SCT data base.
Select the source catalog and the group within that catadognyant to extract a prede ned source from. Simply
tick the source name — you may have to scroll down your listrtd the desired one. Note that you cannot de ne
sources “on the y”; only sources speci ed previously in assoe catalog in the SCT can be selected. You may
need to switch to the SCT if you desire to observe a sourcesthsnot previously de ned and do so at this time.

As you will be doing this changing of sources potentially éoery scan, you probably see that it might be useful
to collect all sources that you want to use in this SB in a simgitalog (group), i.e., with your target sourtes
also with your calibrator and tipping sourcdeom, e.g., the “VLA’ list. Otherwise you will be switchingdzk
and forth and scrolling up and down a lot.
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Hardware setup and Doppler tracking

The “hardware setup” column is very similar; it shows thedveaire setup selected if one was assigned. Click “No
Change” to select the exact resource setting of the pregestian (it must be de ned for that preceding scan of
course). Click “Change” to get a similar dialog box to selgatir resource catalog, resource group and resource
from (only) the prede ned resources in the RCT. Resourcesiotbe de ned “on the y”. Also here it is useful

to specify all hardware resources (and pointing scan sgtophis SB in a single resource catalog (group), but
because resource catalogs typically are not as extensgs@uase catalogs it is less of a hassle if you don't.

Spectral line resources that were set up with a rest frequiestead of a xed sky frequency have to be speci ed
with an option for the Doppler tracking. Choices are to useittiormation in the source catalog for the source
used in the scan (typically done if this is your target sowscan), to use another source in any of your catalogs
(typically one would choose the target source if this is yoalibrator scan for that target), or you can specify
another direction in the sky and another velocity to tradke Tecalculated sky frequencies for the starting time of
the completed SB will show in the scan listing mentionedHertdown. Also here the “No Change” option will
keep all frequency and electronics settings the same aséleding scan, provided it is de ned rst.

Scan timing

The scan timing determines the length of the scan, eitheSif (sidereal) or in UT. The difference is about ten
seconds in an hour. Options are to set the exact time the scatolend (“Stop Time”, only useful for xed date
schedules), the total (maximum) time the scan may take fte@rend of the previous scan including telescope
slewing time (“Duration”), or the time the telescopes slidwhck the source regardless of telescope slewing time
(“On Source”, previously known as “Dwell”). Note that in tleed, the duration of the SB should be an integer
multiple of 30 LST minutes (or slightly less).

Intents tab

In the intents tab you should indicate the intent of the s@&ndefault is set to “Observe Target” (for “Standard
Observing”), but you can add more than one intent to it. Fanegle for your phase calibrator you would tick
“Complex Gain Calibration”, for 3C286 you would choose “klCGalibration” and for any suitable source you
intend to use for bandpass calibration you would select tBass Calibration”. The most common options are
shown, and the more specialized options that you probablydweot want to use are hidden behind the “More”
button. More than one intent may be ticked, and will be usiefiulater use, in particular for automated pipelining.
Note that if you leave the intent to the default (Observe &grgou will not have calibrator codes with your data
which may complicate your data reduction.

Comments tab

Write anything you like here; it is a comments and notes eldyour own reference.

4.3.2 Subsequent scans

There are a few ways to add extra scans. A blank-slate scavecaltained using the menu stripLE - CREATE
NEw - NEw ScaAN. It will be inserted after the current highlighted scan ie thee, and will become the active
(newly highlighted) scan.
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Another way to obtain a new scan is by using the icon menu. dtdexeral icons dealing with creating scans.
Using the icons for copy and paste, a new scan can be creat@dfipreviously created scan, and be pasted at
any position in the scan tree after selecting (highlightithg scan it has to follow in the tree. The same can be
achieved using the icon with the little green d-2)( although this will paste the new scan directly after thansc
that is copied, which is useful when building your scans sadjally.

You probably want to change your source of the scan if yougthe new scan directly after the previous one
(otherwise it is the same scan). Please take an effort taufltbe correct scan intent for each scan.

4.3.3 Calibration

Most observers would want to include calibration scans m@xheir target source scans. Almost always you
would schedule one or two scans on a ux density scale (“atogddi” or “primary”) calibrator (e.g., 3C286,
J1331+3030) somewhere in the schedule where it is converigrctral line observers would also include one
or more scans on a bandpass calibrator if the ux densityocator is not suited for this (if it is, please select both
ux density scale and bandpass calibration as “intents'tiiis calibrator source). The target source position scan
typically is sandwiched between complex gain (“phase” ectsdary”) calibrator scans. To increase integration
time beyond the coherence time on a target source, at highgudncies it is customary to do this as a “fast
switching” scan in Jobserve, i.e., not to schedule it as aessce of new individual scans. Whether or not, the
resultant procedure is foop between your calibrator and target sources.

4.3.4 Scan loops

Setting up a “scan loop” is done using the menu strip:E CREATE NEW - NEW SCAN LooP. It will show

you a “Scan loop details” page in the main editing windowigrsa descriptive name to it and specify the number

of iterations of this loop. The tick-box fdsracketed means to copy the rst scan in the loop to the end of the

loop, i.e., add another calibrator scan so that the lasetatan is also bracketed between two calibrator scans
when the rst scan in the loop is on a calibrator source. Tha toee setups of scans in the table of examples
below are equivalent; they all enclose scans on a targetanvitan on a calibrator source before and after each
target scan, i.e., they all result in the seque@eé- Target - Cal - Target - Cal

No Loop Normal Loop Bracketed Loop
individual scans two different orderings should start with Cal

In the example on the right hand side (the most compact, btadkoop) the double-star after the loop icon, in
front of the number of iterations of this loop, indicatestttias loop is a bracketed loop. To achieve bracketing of
the target source(s) with scans on the calibrator soureehthcketed loopust begirwith the calibrator source
scan. Of course one is free in choosing any of the possibkedsdimg solutions; the resulting observing script is
the same either way, but the scan listing summary will diffecompactness and clarity. Note that you can use
the “No Change” resource option in the rst scan of a loop oifilyou have set up a resource directly prior to
entering the loop, bracketed or not.

A loop can contain any number of sources, not necessarilyanhlibrator scan and a single target scan. If your
target sources are near in the sky and you can get away withgéesialibrator for all of these targets you can
group them in a loop with more than one, say four, target sbaffisre returning to your calibrator. Loops may
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also contain loops. If your loop is selected, adding a new saH place this new scan in the scan loop. The only
difference with a normal scan is that this scan will be schedias many times as the “Loop iterations” speci ed,
consecutively in a loop with the other sources in the loop.ewhished with de ning a loop, you may want to
highlight it and then collapse it (usirfrom the icon menu) for a more compact display in the tree.

4.3.5 Other calibration scans

Besides the “Standard Observing” mode on the scan page gyosetect “Interferometric Pointing” and “Tipping”
scans. These are special observing modes for calibratipitatly applied when observing at high frequencies
(above 15 GHz).

A*“Pointing Scan” (IP) may be needed at frequencies of about 15 GHz and high&glind Q band). At these
frequencies the antenna pointing accuracy (a few arcsagtedomes a signi cant fraction of the primary beam.
Observing with an inaccurate pointing thus may degradeitirakby a signi cant fraction. The antenna pointing

is a function of the shape of the re ective surfaces and isianced by, amongst others, gravity and temperature.
Therefore, observing at high frequencies may require gegqudinting scans to determine offsets from the pointing
model. These pointing offsets are usually reasonable fgetasources within, up to 30 degrees in Azimuth or
Elevation from the pointing source. Therefore, typicallyeavould redetermine pointing solutions when moving
to a different portion of the sky, or roughly hourly when tkaittg a (group of nearby) target source(s).

Pointing scans are performed as a ve-point raster obsemwamn a strong (over 300 mJy) continuum calibrator,
in rstinstance in X band continuum. This “primargference pointing’ scan usually yields suf ciently accurate
pointing offsets, but if more accurate solutions are regpim “secondary reference pointing” may follow at the
(standard) frequency of the observing band, also in continmode (to be as sensitive as possible to the contin-
uum source). Determining pointing solutions using spétitra sources, e.g., with SiO masers in Q band, has not
been tested.

Default pointing resources are included in the “NRAO defgutatalog in the group “Pointing Scans” for your
convenience. You may want to copy the resources and poistingces you wish to use from the standard catalogs
to your personal catalogdo not forget to select “Interferometric Pointingor the observing mode and an “on
source” time ofat least 2.5 (LST) minutesYou want to start a block of high frequency observationshveit
pointing scan, antick the “apply reference pointingin the rst tab-page of the scans in this block thereafter.
This tick-box will actually apply the offsets that were deténed in a previous pointing scan; if you forget you
will be using the (most likely less accurate) default paigtmodel. Your very rst scan may be a pointing scan,
but as you don't know in what Azimuth the array starts, you ttarallow for ample slewing time or anticipate a
worst case scenario using the Azimuth starting conditionthe SB page.

If the pointing scan has not nished by the stop-time of thisus, no valid solutions can be applied. If it has
determined a pointing solution before the stop-time hasilveached it will continue with another ve-point
raster, which may or may not yield new solutions (which will Averaged with the rst raster solutions). For
“secondary reference pointing” scans, apply the solutafribe preceding “primary reference pointing” scan.

A pointing scan is for real-time calibration and, while veiseful for real-time calibration, usually does not yield
useful data for your project. The data is however includeth@observations, be it that you need special switches
to load the data in your data reduction package. You may ghisigata for reference, but the real-time corrections
are already applied and cannot be undone.

A “Tipping Scan” (TIP) may be needed if you are concerned about calibratingatisolute ux density of
your target source(s). The atmosphere absorbs some ofdreion, and the fraction of the absorbed radiation
depends on the opacity, the transparency of the atmospheig.mainly dependent on the content of water
vapor between the target source and the antenna(s), andecdarived from a series of system temperature
measurements at various elevations. One would redetertiminepacity on the time scale in which signi cant
changes are expected, i.e., the time scale in which the waper content of the atmosphere above the telescopes
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changes. This is a strong function of baseline length angbheteather and no real guideline on time scales is
available. Use common sense in the trade-off between ozdrdued usefulness of the scans in post-processing.

Tipping scans are performed toward an Azimuth directioseltm your sources at about the observing frequency.
The scan samples seven elevations between about 20 andré@siéy a system temperature and can be directed
from top to bottom (down) or from bottom to top (up). When yalest an Azimuth for your tipping scan, be
aware that shadowing may occur, especially in C and D arraygcwations. Avoid the Azimuth directions of the
arms, i.e., avoid measuring tips close to the Azimuths of 288, and 355 (or 5) degrees.

You have to select “Tippingfor the observing mode to expose the tipping scan tab paggsing scans are set up
using one of your resources and probably are best done vétiitthest bandwidth available; make a new resource
if you need it. You do not need a physical source. The “on suime is xed to 5 (on source LST) minutes,
because it takes this much time to complete your tipping §icaone direction, up or down). In the “Details” tab
you will have to set the Azimuth and direction; do not forgestas otherwise you will be slewing to the default
Azimuth of 0 degrees (North) and may hit a wrap constraintali consume half an hour of your observing time
to return to your science observing. Always set the Azimuth.

You may place any number of tipping scans anywhere in youeduale as you feel t to monitor the opacity
during your observations, although you may want to do troselto your block(s) of high frequency observations.
Your very rst scan may be a tipping scan, but as you don't kniowhat Azimuth the array starts, you want to
allow for ample slewing time or anticipate a worst case sgensing the Azimuth starting conditions on the SB
page.

If the tipping scan has not nished by the stop-time of thiarscthe data will contain those elevation samples (out
of seven) that were completed. If it has completed the tipteethe stop-time, it simply will continue with the
next scan until the regular stop-time for that scan — thisisoay be used to buffer the difference, e.g., absorb the
extra time on your bandpass calibrator.

Atipping scan is for off-line calibration and may or may naeigd useful data for your project. The datais included
in the observations and you need special switches to loaddtzein you data reduction package. A “tip” would
allow you to determine the opacity of the atmosphere dutiegtipping scan (i.e., during your observation), and
you can use that value to correct for the atmospheric absorjpt your data. Read the manual of your data
reduction package on how to obtain and apply tipping scaa datrections.

4.4 Moving about

The schedule created may not be your most preferred schdmhttein the details of each scan and in the order
of the scans. If you desire to rename a scan or a scan loop Braa & PB), at any time select the scan and edit
the name or time interval, or reselect a (re)source.

By using the menu strip or the icon menu it is possible to @éelait/paste and add any number of individual scans
(or scan loops) to any position in the tree at any time. Sonneljr&cons are the arrows that move a selected scan
(loop) up or down in the current tree (i.e., keeping loopadtias loops), and in or out of a scan loop. Currently
still fragile, but useful, is to drag and drop the sc&)(or loop @) icon to the desired location in the tree or
loop. If you place the icon on top of another scan, this scdlbeihighlighted. When you drop the scan on top of
another, highlighted scan, the scan will be placed diredtigr the highlighted scan; be patient when doing this as
it will take some time to appear. This dragging only works lo@ icon, not on the name of the scan (which selects
the scan). Always check the result.

Antennawrap - direct the rst scan - see also Az in scan list

4.5 Checking your SB

When you have created your sequence of scans for this SB,aedars and warnings need further attention, go
back to the SB page (click on the SB name in the tree of the kc@rsthe second line you will see how much
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LST time the observing scans in this SB would consume. Tla tiote is the time for the SB times the required
number of repeating this SB in this PB. If this time is morertlyaur allocated time, modify one or more of the
scans in the SB (delete scans or adjust the time for scang)eRber that your SB length should be close to an
integer number of 30 LST minutes and absolutely not longan tyour allocated time. If the time is within your
allocation, select the second tab-page (“SB Summary”).

This tab-page summarizes your SB in three tables. The kdetdisplays all unique resources used in this SB, the
second shows all unique source-with-resource combingti@md the third table lists the sequence of scans with
their details. Obviously, you should check these tablesotinghly for each tiny detail, e.g., whether you applied
the reference pointing solutions (“Apply Ref. Ptg.”) to tmans where this correction is useful. The table with the
scan sequence will show loops (if any) initially in a collad$orm. It is strongly advised to click the expand-icon
(¥) to show the scan details of the scans in the loop. After wattion that all these scans are as intended, the loop
may be collapsed again.

Printing the SB scan listing can be done from the tab-page that holds the scan listing §&Bmary”): click
“Print” (&) in the upper left corner at the start of the tab. It will tak@uto a printer friendly frame from which
you can use your browser's printing tool. You probably wanset the printing properties such that it shrinks the
page to t. You also would want to enable printing of backgndicolors if you are interested to see the errors
highlighted; offending values are also struck out to idigrerrors on your printed copy. Both the “SB Summary”
page and the remaining error and warning messages from téréaioe feedback strip (if any) are printed. Loops
in the scan listing are not automatically collapsed nor exeal; it will print as selected in the scan listing at the
time of printing.

The generated SB observing script is kept in the third tab-page of the SB. Pleade,not press “Submit for
Scheduling’yet. If you are so inclined, you can have a look at the Jythaiptsand download it (using the gray
oval with a blue font “Download” button) to a local disk for yopurposes. Note that this script has no use other
than for EVLA operations — it cannot be used to recreate ydeF Gcan list or catalogs.

When you have created one or more SBs for this PB, go back teBhgage (click on the PB name in the tree of
the SBs). In the table at the bottom you will nd a summary ofiy&Bs in this PB, with some accounting of the
time each SB has consumed. You should check this before youisyour schedule, because your SBs will not
be accepted for scheduling if they are using up more time #flanated for your project, or more than allocated
for you xed-date SB.

4.6 Submitting your schedule

Once everything is in order, when you are within your timeitgxand no errors remain, you can submit your SB
schedule using the third tab on the SB page (click on the SBeraard select the “Generated Script” tab page). It
will send the script to the relevant places within EVLA opéras and show you a message to that effect. All you
need to do now is keep your ngers crossed...

4.7 Sharing projects, etc.

You can export your project containing your PBs and SBs taalldisk just like you can save the RCT and SCT
catalogs (by selectinglEE - EXPORT). It is good practice to do so, and to delete obsolete proet catalogs
when the contents in the OPT web application data base ggés Mdou will appreciate the increase in speed over
the network while you know you can always reload these cgsadmd projects when you need them again.
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4.8 Exiting

The proper way to exit the OPT web application is to usee~ ExiT. You will be prompted about saving
changes to your catalogs and projects if there are any, armdiihave not saved your work previously using &
- SAVE ALL.

Exiting can also be achieved, or happen, due to a period afiiity (currently several hours, but this may
change). A time out of the tool will collect all unsaved chaadn a copy of the project and/or catalogs that were
changed. You can recover these changes when you log in @bainare saved in the copy named “Autosave:”
with the name of the project or catalog. These “Autosavedjguts and catalogs should also be created in case
there is an ungraceful disconnect, i.e., when the Intermiehection ceases.

4.9 Recap

This chapter should have made you familiar with creatingisdeom (re)sources, creating and checking an ob-
serving schedule (SB), and submitting your SB to operations



Chapter 5

HELP!? - Problem Solving

5.1 UNDO! I did something I did not really wanted to do

Stop what you are doing immediately and read this rst. Utfaately there is no NDO button, but there are
ways to recover from a mistake, if you have not continued ftbat point. That is, do not navigate to a different
tool and do not continue editing (cutting), do not exit, wher. Breathe and read:

| deleted something

The most common unfortunate mistake is to delete your pr¢gc.) or (re)source catalog. You could have done
this by either using the icon menu button for “cut” or by usthg menu strip BIT - CuT - CUT.... Recall that

a “delete” is a “cut-without-paste”. Whether or not it wasamplete catalog or, e.g., a single scan, the salvage
method probably is the same:

If you have used the icon menu “cut”, and if you have not donghing else, the paste icol’}) from the icon
menu will paste the “deleted” item back. You would probabtgt want to select the location to paste it back to
(i.e., at the proper branch of the tree; individual scanstdereplaced as PBs).

If you used the menu strip®T - CUT - CuUT... the solution is to select the proper place and replacéehe
with EDIT - PASTE - PASTE..., assuming nothing else was cut and placed in the pader hubetween.

If meanwhile other operations have been performed, thelddmave interfered with the previous solutions. If you
have not navigated to another tool, which implicitly savediychanges, an option then is to exit gracefully with
FILE - ExIT without saving your work. You will not save any of your workmi®after your last save, but it may

be less work to recover from that, than to recover from youstakie.

If you ended up saving your work, whether or not intentiogaly may have to start from scratch to recreate what
you have lost. Sorry, no NDO button (yet).

| submitted an incorrect SB

If you are convinced that you have submitted the wrong SB,SB d¢hat you know is incorrect (e.g., you forgot to
update the resource or a position for a source), do not p&totfy the operator and the scheduler of your error
and how to go about to correct it. That is, you would email thbmproject code, the observing date and LST
time, the nature of the problem, when you expect to have tlue eorrected and resubmit the new SB schedule.
For xed date observations send your email to both schedsoa@edu and observe@nrao.edu; for dynamically
allocated observing time send your email to both dynsoc@adu and observe@nrao.edu.
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| exited before | was nished

Upon exiting you were asked whether you wanted to save youk wothe tool you were editing in. Work in
another tool would have been saved each time you left it to gadifferent tool. Saved changes cannot be undone,
but if you exited before nishing up, you can log in again armhtinue from there.

5.2 Bumped! I'm not connected anymore

Because the OPT is a web application your work depends onldimeaconnection to the NRAO data base.
This has both advantages and disadvantages. One of the ipadlvaintages is that something may happen to the
connection between your web browser and the NRAO data base.

5.2.1 Timed out (graceful disconnect)

For several reasons it is unwise to allow an unlimited cartdirs connection between your web browser and the
NRAO data base; there will be a time interval of inactivitatlriggers a time out. We have tried to keep this time
interval large (currently four hours), but in the unfortt@avent that a time out happens before you had a chance
to exit properly (with FLE - SAVE ALL), the disconnect will be a graceful one. The software witbavatically
save un nished editing of your project (etc.) or (re)sounzgalogs in an “Autosave:” copy. Reload the page
or redirect your web browser to the login page and contintleeewith your copy of the unedited data (i.e., the
situation at your last, probably deliberate, save openatio with the copy of the edited data (the “Autosave:”

copy).

5.2.2 Ungraceful disconnect (browser/computer crash)

We hope that we have properly implemented a similar sitnattos an unfortunate crash as for the time out.

Depending on the nature of the crash, however, it may not Bsilple to recover from the disconnect as in the
time out situation. Try to remember your steps and log in mggdou may be pleasantly surprised and see an
“Autosave:” copy of your recent work. No guarantees though.

5.3 BUGS and “features”

Here we list, more or less randomly, some known problems. ésohthem are being addressed or will be dealt
with on short notice, others may take some time due to otherifies. We hope to update this list by removing
the xed issues, although it is not unlikely that we also nézddd items to this list.

Real bugs

Some here - Scan name in copy, Az in Tip, drag in long scan lists

Please report any suspected bug with information on howpimdice your sightings to vlahelp@nrao.edu.

Features

Sometimes when you are viewing some data in table form in thie editing window, ticking a tick-box
will make the data disappear. What happens is that the téighglg expands horizontally and instead of
adding a horizontal scroll bar the table wraps around andvbéhe left hand side column. Scroll down,
increase the browser window, or decrease your browser éostlive for this.

Please also inform us of any suspected “feature” or ann@yaiith it's description to vlahelp@nrao.edu.
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