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New arrival (July 2018)
Eugenio Schisano (galactic science; Herschel).



MEET YOUR ALMA REGIONAL CENTRE NODE
ALMA-RELATED DEVELOPMENT PROJECTS
AND
SCIENCE AT THE ITALIAN ARC
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One of the core-tasks of the ALMA Regional Centre (ARC) in Bologna, and indeed of the
EU-ARC network as a whole, is to provide support to the astronomical community with
writing ALMA proposals, preparing observations, and with reducing (imaging) and, if
needed, analyzing the data. Creating and ining a ity and ing a new
generation of astronomers working in the mm-wavelength range is another cornerstone
of our existence. At the same time we are very much involved in tecnological en
scientific ALMA-related projects, that aim to develop and move forward the ALMA
project.

ARC-people: tasks, science
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ARC-coordinator (planning, funding, staffing)

Student supervision; AENEAS

Scientific interests:

Physics and chemistry of the galactic ISM;

Properties of molecular clouds and SF across the Galaxy, CMF, IMF;
Earliest phases massive star formation;

circumstellar envelopes: masers - variability; flares

Jan Brand

ARI; Student supervision

Scientific interests:

Physics and chemistry of the galactic ISM;
Properties of SFRs across the Galaxy, CMF, IMF;
Earliest phases of massive star formation;
Chemical models;

Application of statistical methods to astronomical problems. Anidres Giannstt

ARC-people: tasks, science
cont’d
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ARC manager

User support; QA2; Formation & Outreach; ARI; AENEAS
Student supervision

Scientific interests:

Galaxy formation & evolution; Extragalactic radio sources;
High-z galaxies; galaxy clusters and SZ effect;

By Marcella Massardi
calibration.

User support; QA2; mm-VLBI; Software development; Formation &
Outreach; Archive; Student supervision

Scientific interests:

AGN & AGN jets;

NIR properties of Quasars;

Extra-galactic radio sources

Elisabetta Liuzzo

ALMA-related :
projects, developments o
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The ALMA Re-Imaging (ARI) development study Poster Massardi
ALMA Upgrade proposal. Feasibility study to re-image Archival data (Massardi PI;
Stohr (ESO) Co-I; Giannetti (ARC). Incl. It, UK, Nordic nodes).

Archive Key-word Filler (AKF) See poster by Liuzzo et al.
Liuzzo, Rygl, Massardi

Keywords of Archived FITS-images Exploder (KAFE) Poster by Burkutean et al.
Al

Array and single dish combination
Burkutean

ALMACAL
Deep (sub)mm multi-freq survey using ALMA calibrator data.
Liuzzo, Bonato, Massardi

2.

The people at the ARC also carry out their own research projects.

In this poster we introduce ourselves, the ALMA-related development
projects that we are involved in, and the research topics that we are
interested in.

ARC-people: tasks, science
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"
User support; QA2; mm-VLBI with ALMA; Archive
Scientific interests:
Low- and high-mass star formation; A
Masers in SFRs: parallaxes;
GAIA astrometry of OB stars %
Kazi Rygl

User support; polarimetry w. ALMA; QA2; Formation & Outreach;
Student supervision

Scientific interests:

Star formation in nearby galaxies;

Magnetic fields and cosmic rays in the ISM;

Environmental effects on the star formation processes.

Rosita Paladino

ARC-people: tasks, science 4
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User support; QA2; SD/array combination; Software
development; Archive

Scientific interests:

Galaxy clusters: SZ effect, X-ray observations;

v Shocks in the ICM.

(AR

Sandra Burkutean User support; ALMA Archive; ARI
Scientific interests:

Galaxy formation & evolution; modeling
Statistical properties of galaxies

Matteo Bonato

Archive; ARI
Scientific interests:
AGN & AGN jets; Galaxy formation & evolution;

Extra-galactic radio sources

Claudia Mancuso

ALMA-related ;
projects, developments, S
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cont’d

Polarimetry (guide, manual, calibration)
Paladino: casa guide, manual for QA2 analysts. Calibration strategy
tests (with Fomalont); calibrator pol. info from Pl-data.

Advanced European Network of E-infrastructures seneas
for Astronomy with the SKA e
INAF-IRA (Massardi) is leader of WP5 in this accepted H2020 proposal for a EU SKA Science
Data Centre (Brand and Nanni IRA-participants; + Umana, Becciani, Costa (CT), Smareglia,
Knapic, Taffoni (TS)). See poster Massardi

BlackHoleCam entry imminent
Liuzzo, Rygl - writing pipeline for CASA

4.
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Come find us also for science support
and collaborations!

Also see our contributions to the 4th

Workshop on mm-astronomy
(11/2017):

https://zenodo.org/communities/itmmws
_iv/search?page=1&size=20



Proposal statistics for Italy
for all 6 Cycles
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accepted (A+B) / submitted

accepted (A+B) + filler (C) / submitted



Outline

ALMA cycle 6 call for proposals
ALMA cycle 6 capabilities
Observing tool

Simulations
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ALMA Cycle 6 call for proposals

https://almascience.eso.org/
Atacama Large Millimeter/submillimeter Array

In search of o cQr

Y U \

\‘__ About Science Proposing Observing Data Processin Tools Documentation Help Search Site
Observatory News EU ARC News Status

A Cycle 6 Call for Proposals is Now OPEN!
Mar 20, 2018

fffg::aher position available at the Nordic ARC node Cycle 6 Call for Proposals

Cycle 6 Proposer's Guide

Additional Information for Cycle 6 Proposals Post-doc position available at the Italian ARC-node
Feb 01, 2018 Dec 20, 2017
) - ) ) Refereed publications: 969
New Science Verification data are now available for 2017 European Radio Interferometry School
download May 11,2017 Last observed source: Ser S68N
Jan 22, 2018 Current configuration: C43-4
More... More... More...

Science Highlights - Detection of a z~6 Starburst Galaxy with the ALMA Spectral Scan Mode

ADFS-27 - 870um+3mm

The ALMA spectral scan mode offers the ability to pinpoint the redshift of luminous gas-rich galaxies at high redshift. In

a recent study, Dominik Riechers and his collaborators made use of this mode to measure the redshift of an extremely

red galaxy merger, and to derive several basic properties of the system. For extremely high-redshift dusty galaxies, the

peak of their far-infrared spectral energy distribution is shifted to very long wavelengths, thus sampling the

observer-frame emission from these galaxies with Herschel and ground-based bolometer arrays (APEX/LABOCA) in the

250-870 micron range yields increasing red energy distributions. The authors make use this fact to identify "870 micron
Contact  Privacy Statement

Declination (J2000)




Important dates

Date Event

20 March 2018 Release Call for Proposals Cycle 6
+ Documentation & Tools

19 April 2018 15:00 UT Proposal submission deadline

End of July 2018 Announcement outcome review
process

6 September 2018 Submission Phase2 material by Pls

October 2018 Start observations Cycle 6

September 2019 End of Cycle 6



CYCLE 6: What’s Available

Antennas: 43 in 12-m array
10x7-m+3x12-m TP in ACA

Receiver bands: 3,4,5,6,7,8,9, and 10

Time: 4000 hrs with 12-m array + 3000 hrs ACA
[PI+DDT+Cycle5 priority A carry-overs]
Feb and May 2018 not available

< 20% non-standard (including < 5% mm-VLBI)
< 15% Large Programs
< 5% DDT
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CYCLE 6 Available receivers

Frequency Wavelength

(GHz) (mm)

84 — 116 2.6 — 3.6
125 - 163 1.8-2.4
163 — 211 24-11
211 - 275 1.1-14
275 - 373 0.8-1.1
385 - 500 0.6-0.8
602 - 720 04-0.5
787 — 950 0.3-0.4

FOV
(arcsec)
73 —53

49 — 38
38 — 22
29 — 22
22 - 16
16 — 12
10 - 8.5
7.8-6.5

Cont Sens
(mJy/beam)
0.088

0.12
0.12
0.12
0.22
0.42
2.0
4.6



CYCLE 6: observing mode

Spectral line and continuum observations in all bands
with the 12-m Array and the 7-m Array

Single field interferometry (all bands) with the 12-m Array and the 7-m Array
Mosaics (Bands 3 to 9) with 12-m Array and the 7-m Array

Single dish spectral line observations in Bands 3 to 8
No stand-alone TP-array (and no TP at all for B9, 10)

ACA stand-alone (standard mode only).
ACA stand-alone in Band 8 NEW

Solar observing mode; Bands 3, 6. Only scheduled in certain periods.

Simultaneous observations ACA and main array



CYCLE 6: polarization capabilities
non standard mode

Full polarization for Bands 3, 4, 5, 6 and 7 on the 12-m Array
(including circular) NEW

for continuum and spectral-line, single-field,

on-axis, observations.

Not offered for spectral scan or mosaics

The field of view is limited to:
the inner 1/3 of the primary beam for linear polarization
the inner 1/10 of the primary beam for circular polarization

The minimum detectable degree of circular polarization is currently
1.8% of the peak flux for both continuum and spectral-line data.

For a proper calibration full polarization observations require about three
hours of parallactic angle coverage. Each Science goal will have the time
estimate set to 3 hrs.



Bands 3-6
Band 7

Band 8, 9, 10

1000,

C43-1

Cycle 6 : configurations and baselines

bma
bma
bma

X

X

16 km
= 8.5 km
3.6 km

Y (meter)

Ca3-1

500

-500

-1000

-1500

-1500 -1000 -500 0 500 1000

X (meter)

150¢

3 km

New configuration every
2-4 weeks.

Y {meter)

Y {(meter)

C43-4

1000
Caz-4
500
@
o
ee ©
L] o ©®
0 (] Q:'Ibl»o
Maadhd
@ ® [ ]
-500)
~1000)
~1500
-1500 —1000 —500 0 500 1000 1500
X (meter)
10000,
ca3-10
P
L]
5000
o
°
.. .‘
©
™ e @ o . L ] L Y
®
0
® JF;' =
L
‘ e o
L ] °® @
°
-5000 ®
L ] L]
rY ®

—1000%, 555~ 8000

-

-6000 -4000 -2000 ")

2000 4000 6000
X (meter)

=
16 km

1000,
- ° C43-6
500 "
® .. ®
© ee © o
L] .‘lII. ®
0 o %o d8e0
_ o ® L
T ]
g L [ ]
E °
< -500 [}
¥ ]
~1000 o
®
-1500] °
~1500 ~1000 500 0 500 1000
X (meter)

C43-10




CYCLE 6 standard/non standard

Standard modes have been well characterized and the observations are
calibrated with the ALMA data reduction pipeline. Non-standard modes are not
as well characterized and require manual calibration by ALMA staff.

Up to 20% of the observing time in Cycle 6 will be allocated to proposals
requesting non-standard modes, which include:

Band 9 and 10 observations

Band 7 observations with maximum baselines > 5 km

All polarization observations

Spectral scans

Bandwidth switching projects (less than 0.9375 GHz aggregate
bandwidths over all spectral windows)

Solar observations (Bands 3 and 6)

VLBI observations

User-specified calibrations

Astrometry



Number of proposals

CYCLE 6: PROPOSAL TYPES

eRegular proposals.
<50 hrs (12-m) or < 150 hrs (ACA standalone).
Can be standard & non-standard, time-critical, multi-epoch, monitoring.

Number of submitted propesals per 12-m Array execution time
00 ‘| 0

ot
o

ot
>

=
Y

Cycle 5 proposal success rate

=
o
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18 20 Vo a0 Sy Q 10 20 30 40 50 prLE:gasns
Estimated 12-m Array execution time (hours) Estimated 12-m Array execution time (hours) %
The requested time of the majority of Cycle 5 The success rate of proposals was roughly
proposals is between two and ten constant up to at least 30 hours of
hours of 12-m Array time. requested 12-m Array time

ALMA continues to encourage the community to submit
Regular Proposals that request over 10 hours of 12-m Array time.



CYCLE 6: PROPOSAL TYPES

eTarget of Opportunity (ToO) As regular proposal, but the target list can be specified
at the moment of triggering.
Submit at regular deadline.

eDirector’s Discretionary Time (DDT) Can be submitted any time; special policies.
< 5% of the available time

e mm-VLBI; Bands 3, 6;
Band 3 in concert with Global Millimeter VLBI Array (proposal deadline 1/2/18);
Band 6 in concert with the Event Horizon Telescope Consortium (ALMA deadline)
<5% total time (included in the 20% for non standard);
fixed period (March/April 2019, compact config: b __ < 700m)

elLarge programs. Cannot be done as series of normal proposals;
> 50 hrs on the 12-m Array (with or without accompanying ACA time)
> 150 hrs on the ACA in stand-alone mode
Only standard obs modes and no time-critical or ToO obs’s
Contact ARC nodes
Up to 15% of the time may be allocated to Large Programs:

600 hrs for the 12-m Array and 450 hrs for ACA stand-alone
scheduling constraints based on LST and configs (consult documentation)



Resubmission

New proposal to observe SGs from an active program.

Is considered a resubmission if SGs are duplications (=not different enough;
details on next slide) and Pl of either proposal appears as investigator on the
other one.

Note that: if observations successfully completed in Cycle 4/5, relevant
portions Cycle 6 proposal will be cancelled. Obs’s started in prev. cycle and
accepted in Cycle 6 will be observed with same setup as in prev. cycle, even
though it has “slightly changed” in current cycle.



Duplication

A project is considered a duplication if the observation is similar to an already existing ALMA
observation (public/non-public) present in the ALMA archive.
Definition of similar in ALMA User policy document, appendix A:

angular resolution is within a factor < 2 of archival data

single pointing: coordinates overlap within HPBW of archival data

mosaic: 50% of pointing are within HPBW of archival data

line: central frequency within spw of archival data and sensitivity per channel (after
smoothing to the same resolution) is within a factor < 2 of archival data

continuum: sensitivity is within a factor < 2 of archival data and requested frequency is
within a factor 1.3 of the archival one

solar observation non checked for duplicates.

https://almascience.eso.org/proposing/duplications

Pls are responsible for checking their proposed observations against the
Archive and the list of Cycles 4 and 5 Grade A programmes provided by
ALMA:

Check the ALMA archive
https://almascience.eso.org/alma-data/archive



Consulting archival images/observations
Query Form Results Table

[ Search ] [ Reset ]

O Position

Source name (Resolver)

Source name (ALMA)

[

RA Dec

I Energy © Time
Frequency Observation date
Bandwidth Integration time
Spectral resolution

Band

[05:35:00 -05:00:00,180

alactic
Target list

Angular resolution
Largest angular scale
Field of view

@ Observation

Line sensitivity (10 km/s)
Continuum sensitivity
Water vapour

Best to search by coordinates and
radius than by source name
(name can be arbitrary)

0 Project & Publication
Project code Bibcode

Project title Title

Pl name First author
Proposal authors Authors

Project abstract Abstract
Publication count Year

Science keyword

ALMA Science Archive

Query Help

% Polarisation

Polarisation type

= Options

View:
© observation
project
publication
public data only

science observations only

Leave unticked for getting all data

or try to use astroquery a python based query interface to the ALMA archive

(not an ALMA tool)

https://astroquery.readthedocs.io/en/latest/alma/alma.html



Consulting archival images/observations
Query Form W ALMA Science Archive

[ Submit download request] Close Viewer Results Bookmark Export Table Results Help

footprint of the observations |

listed in the results table

Showing 97 of 97 rows.
Project code __ Integration Release date ~ Velocity resolution Frequency support m

Filter: )
H:M:sS 3 D:M:S &) seconds |9 mis |9
2013.1.00662.S OMC-2 05:35:22.29 -05:02:12.9 3 1052.803 2016-05-04 196.35 90.62..93.19GHz 0
2013.1.00662.S OMC-2 05:35:22.29 -05:02:12.9 3 1569.718 2016-12-07 196.32 90.62..93.20GHz 0
2013.1.00231.8 MMS1 05:35:18.03 -05:00:17.8 7 544,320 2017-03-11 53309.11 335.49..351.49GHz 0

nately, only a small part of the list is
visible and one has to scroll down to see all
observations



Consulting archival images/observations

ALMA Request Handler Kazi Rygl

My Requests | Logout

Kazi Rygl: Request #401451770 ¢
Request Title: Click to edit

| Download Selected |

readme @ product | 'raw | raw (semipass)
Project / OUSet / Executionblock File
v | | Request 401451770
v [l Project 2013.1.00105.8
& [5 readme 2013.1.00105.S.readme.txt
v || Science Goal OUS uid://A001/X12e/X23d
v [ ] Group OUS uid://A001/X12e/X23e
v [ ] Member OUS uid://A001/X12e/X23f
» SBUX Tau_a 06 _TE

Size Accessible

o 7 product 2013.1.00105.8S uid___ A001 X12e X23f 001 of 001.tar 3.8GB v
] raw 2013.1.00105.8 uid  A002 Xaa4256 X309a.asdm.sdm.tar 6.5GB
Total:
62.8GB

Download the products of your selected ALMA observation. These will

include the fits images made for quality assessment either by the analyst or
the pipeline.



Consulting archival images/observations

When pipeline calibrated, you can find the weblog in the /ga directory:
detailed information of observation and calibration

o
ALMA

Observation Overview

Project uid://A001/X10d/X17
Principal Investigator akeson

OUS Status Entity id uid://A001/X12e/X23f
Observation Start 2015-09-18 08:58:05 UTC
Observation End 2015-09-18 09:41:13 UTC

Observation Summary

Num

Measurement Set Receivers Antennas

Observing Unit Set Status: uid://A001/X12e/X23f Scheduling Block ID: uid://A001/X12e/X22e

Session: session_1

uid___A002_Xaa4256_X309a.ms ALMA Band 34
6

& ALMA 2013.1.00105.S #A Home

By Topic By Task

Pipeline Summary

Pipeline Version

CASA Version
Pipeline Start
Execution
Duration
Time (UTC)
Start End

2015-09-18 2015-09-18

08:58:04 09:41:13

34044 (Pipeline-Cycle3-R1-B)

4.3.1r32491

2015-10-07 21:00:28 UTC

2:52:45

On
Source

0:18:47

Baseline Length

Min Max RMS Size

414 21 811.4 14.0
m km m GB

Amp:corrected

Amp:corrected vs. UVdist Spw: 21

T 1
1,500 2,000

calibration plots

40~

Ampicorrected
m "
3 ]
I h

S
I

o

Amp:corrected vs. Frequency Spw: 39

r
230.51

T T T T T T 1
230.52 230.53 230.54 230.55 230.56 230.57 230.58
Frequency (GHz) TOPO

source spectra and uv plots



When you have downloaded archival products

you can visualize them using  KAFE: Keywords of Astronomical o225,
. L #
FITS-images Explorer

Or

send this file: No file chosen

filters

POSRANGE — CNRREQRANGE XN FEQRESRANGE OB
ANGRESRANGE O CAANRMSRANGE XN AUCOTALRANGE (X

Burkutean et al. submitted

requested keywords spectrum analysis options further analysis options

Please write to
kafe@ira.inaf.it
for access information
to the web interface and the

KAFE cookbook.
AIMS:

ALL
RA centre
DEC_centre
SPATRES
BNDCTR
BNDRES
BNDWID
CHANRMS
DYNRANGE
FLUXTOT
DATAMAX

ALL
3D view
continuum subtraction
Channel gallery
Spectrum_3D_mask
Spectrum inner quarter
Spectrum around max
Spectral gallery
3D posvel
moments
PosVel along maj/min axis
Spedtral fit
Cube morph

ALL (except LC 3colour)
Source detection
Source detection SNR layer
radial average
Image cuts
power spectrum
Polarization maps
Light curve
3-olourimage

* provide advanced image
analysis diagnostic plots in
the spatial, spectral and temporal
domain for user input FITS images
catalog selection - offer AKF (Liuzzo et al. subm)
o keyword computation '
A O e * provide catalogue cross-matching
P * minimal user input required (just tick
the boxes) - the image computations
and the required parameter settings
are fully automated

STOKES

cross-match query and output specifications
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Starting up the OT

https://almascience.eso.org/proposing/observing-tool

'@ Startup Options

[
AlM A What would you like to do?
- -

i® Create a new proposal

w
o' = ' =
oe ! Create a new DDT proposal
T A {_} Open an existing project from disk
nn. () Retrieve a project from the ALMA science archive

[_| Do not show this message again

Click logo to start. OK

P1/Col have to registered on almascience website
select proposal type (regular, VLBI, ToO, large program)
select scientific category

if resubmission of previous Cycle, enter the project ID



OT graphical interface
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Science Goals

0B =& . HE e &40 - In a SG, all sources have:
Project Structure 4| Editors . igr
(broposal | Program | ' specual [ ° samg angular resolution, sensitivity, LAS,
| General (O receiver band;
o S Proj f:: H .
&I Proposs| ;; e same field setup;
e Pl d Ob i i
; ST ;;; e same s.pectral setup (rel. placement and
LyiGener| fg: properties of spws.)
D’ Field Setup 3
E] Spectral Setup
D Calibration Setup
D Control and Performance
D Technical Justification

e For sources distributed widely in the sky the SG will be split by the
OT into different “clusters”.

e Each grouping all sources within 10 degrees (1 degree for
long-baseline projects).

e No restriction on the total number of sources in a SG, but for each
grouping within the SG, the total number of pointings must be
less than or equal to 150

o Max 5 tunings per given group of sources (spectral scan)



Field setup

- Resolve by Source Name (NED, Simbad)
- SS0 incl. Sun (tick box, select object, Sun, Ephemeris: upload ephemeris

fl/e) source | —

Source Name ’30d0r H Resolve
I d S f f'l Choose a Solar System Object? [] Name of object ’Unspecified ‘
L] l I l
u p Oa Ou rces ro I e Sexagesimal Parallax |0.00000 ||lmas |+
System ER5 display? [v] : —
. Source Coordinates RA 05:38: 42, 3960 ‘ PMRA |-2. /OOOQ m
(See help for f||e for[nat) Dec  |-69:06:03.360 | PM DEC [8.00000 | |mas/yr jv{
Source Radial Velocity \8858 926 ||k mls ‘ hel 0. 030000000 | Doppler Type IRELATIVISTIC v
. Target Type ® Individual Pointing(s) © 1 Rectangular Field
Expected Source Properties
HE
.G |:| im ortant . Peak Continuum Flux Density per Synthesized Beam |0.00000 | Dy v |
p " Continuum Linear Polarization 0.0 per cent
Continuum Circular Polarization 40 | percent
expected sou rce Peak Line Flux Density per Synthesized Beam ’70000 |y [+]
Line Width 0.00000 | |km/s|w
p ro pe rti es Line Linear Polarization per cent
Line Circular Polarization 0. | per cent
Field Center Coordinates
=l=
Coord Type ® Relative ) Absolute
Offset Unit |arcsec |v‘
#Pointings 1
RA [arcsec] Dec [arcsec]
0.00000 0.00000

Add H Delete H Reset H Import H Export



Spatial setup, once the spectral setup is done

Rectangular field
(mosaic)

Spatial Image

Multiple non overlapping pointings
for a target must be multiple sources

.\ @, [m] @, [1x 42§ 147 | S124.0 il BN Rty
12:22:45.730, +15:46:47.15 (J2000) epr freq from s

w,spectral setup "

FOV Parameters

Representative Frequency (Sky) 114.222 GHz

Antenna Diameter ® 12m
Antenna Beamsize (HPBW) 50.979 arcsec

Show Antenna Beamsize % iy L. P
Image Query
l =

rimary beam™

Image Server ‘Dlgltlzed Sky (Version Il) at ESO w O r F OV A/D
Image Size(arcmin) [10.0 ‘ ery Ff"h , e




Spectral setup

@ ALMA Observing Tool (Cycle6) [ = 22% (%) Mon 19 Mar 11:09 Q =
‘o0 @ ALMA Observing Tool (Cycle6(u1candidate)) - test "
File Edit View Tool Search Help | Perspective 1

G
rSpectraI Spatial | Spectral Setup

-~
Left/right click to zoom in/out, grab sliding bar to pan J
Note: Moving LO1 here is for experimentation only - actual setup determined by the windows

Observed Frequency

" _4590'J 0009 200 9999,,.69_ Z‘?QI@?M,‘?I‘?’E’QQ. ELLS W0 T O

00 @8a s s 8ee 9

=] ]

Proposal | Program |

ol test
¢ [ Proposal
¢ [CJ Planned Observing
? i%J ScienceGoal (Science

D General
D Field Setup
[ spectral setup)
D Calibration Setup
[ Control and Perfol| -
[ Technical Justifica

10040000

SO0JO000B AT D000
03 » -

7/

100J0000 zooloooo | 300foooo | 4ocloono | soolooon T socloooo  7ooloooo T sooloooo T sooloooo
Rest Freauancy

Overlays: Receiver Bands Transmission DSB Image [_| Spectral Lines ‘ Select Lines to Overlay I

Water Vapour Column Density: @ Automatic Choice ‘! Manual Choice |5.186mm (7th Octile) | |

Viewport: ‘ Pan to Spectral Window ‘ Zoom to Band V Reset |

Spectral Type
=

i® Spectral Line
Spectral Type i) Single Continuum
() Spectral Scan

Produce image sidebands (Bands 9 and 10 only) []




Spectral setup

LSB USB

Observed Frequency
?551001 | ?60{001 [ ?651001

| | ??0100 |

W- e
S L1 L) (T ‘
/ cclon "oeoloo” T T beslon! eroloo ' T T 275l

baseband Rest Freauency

4 basebands (BBs), each max 2GHz, to be placed in two sidebands (SBs).

SB-width differs per band (band 3,4,5,7,8: 4GHz; band 6: 5.5GHz; band 9,10: 8 GHz)
Up to 4 spectral windows (spw) per BB, to observe lines or continuum.

Carefully select the representative spw: will be used for all frequency/spectral
resolution dependent calculations, such as FOV, MRS, angular resolution,

atmospheric opacity



CYCLE 6 correlator setup

You can set the resolution of each spw according to this table

Bandwidth Spectral res

(MH2z)
TDM time division mode

mmm) 1875

58.6
117
234
469
938
1875

Dual Polarization

@ 300 GHz
(MHz)

31.2
0.0305
0.061
0.122
0.244
0.488
0.976

Number of
channels

120

3840

3840
3840
3840
3840

3840

FDM frequency
division mode

NB: resolution = 2x channel
spacing because of default
Hanning smoothing in
correlator.



Spectral line setups

Use the ALMA spectral line database
Continuum BB and spectral line can be mixed (Spectral line mode)
Set unused spws to continuum to help with calibration and continuum

removal, in particular if you have narrowband spw

Observed Frequency
FSS{DD |

fan

FGO{OD i F?OiOO | F?S

“ 7 Higher spectral resolution may be
T ., better, but keep data rate < 40MB/s —
e | the default correlator setup for FDM
'oassloo’ U7 Zeoloo’ T 2esloo’ ! 27oloot T T brsle

Rest Freauency modes averages every two channels



Baseband limitations

2SB receivers (bands 3,4,5,6,7,8) cannot have 3 BBs in one sideband

and 1BB in the other
DSB receivers (bands 9,10) have no BB/sideband restrictions

Observed Frequency

N T IR dk e BT A ket N

Bad spectral configuration:

SBs stay gray in spectral

FHZD 1504, 1210a-14(7, 8105

Test_linel VIeWGr

Tast line 2

Band 6testline3
T Cocloo” T T broloo” T T Brsloo!

Rest Freauency

»Bad spectral configuration
. gives error messages in red

Observed Frequency

NFED 1S4 12108-1407,810 Spectral configuration OK:
1 -_:lffelsnteline 2 .
Band 6 rest line 2 Sidebands become yellow
T T Besloo TN T bofoo T T T BslooT

Rest Freauency



Control and performance

OT calculates the angular resolution/maximum recoverable scale (MRS)
for the most extended and most compact 12m Array, and the ACA 7m
array based on the frequency and the source declination

Based on the user selected resolution
and MRS the OT will choose the

#" Enter the desired
performance, angular
resolution, LAS, sensitivity
and the bandwidth for
Y sensitivity

most suitable array(s) (incl. ACA

stand alone)

OT Time estimation uses the sensitivity calculator to derive the total
time for the SG incl. calibration. It will divide sources with large
separations in clusters that have their own calibrators, and show the

number of tunings per cluster.



Synthesis array is "blind' to structures on angular scales both
smaller and larger than the range of fringe spacings given by the
antenna distribution.

Maximum scale

R luti
FOV esofution observable

FOV-AD @ _-AB__ 6 __-ilb

r

Sensitivity
TSys System temperature
TS : A . Effective area
O oC . N Number of Antennas

AgVN(N—1)Avt  Av Bandwidth
T Observing time



Definition of OT parameters

Typically in radio astronomy, flux densities .5, = /[,, s
are in units of Jansky -

1Jy =102 Wm? Hz'
=102 ergs’ cm? Hz’

Often, brightness temperature in Kelvin (K), is used to express the
specific intensity.
2kv?

C

Rayleigh-Jeans limit ~ 1.(0,p) = Ts(8, )

Assuming a Gaussian beam

; 2 7 7
T _ Sy 136 300 GHz 1 1
1 K 1 y 14 O Gy




Definition of OT parameters
Point source sensitivity
Theoretical rms measured in one resolution element

Units: Jy (per beam) __ 2k Tsys
I VAtAY,/Nant(Nant — 1) A

2
Brightness noise in K: ST — )‘_ W
2K

() synthesized beam solid angle

IMPORTANT
Brightness temperature sensitivity depends on synthesized beam area.

Extended low surface brightness objects may be harder to detect at higher
angular resolution, as the corresponding sensitivity may be too low.



Spectral resolution: lines

———t————r—r——y—————t— T ——

g
Veoaty Ve osty Ve ooty

- Choose at least 3 resolution elements per FWHM
But In OT spectral resolution > channel spacing !!
Channel spacing < 2 x resolution element because of Hanning smoothing
— Hence leave the default averaging=2 and choose 3 ch/line width

- Sensitivity depends on spectral resolution - Av [Hz] =v [Hz] Av [m/s] / ¢ [m/s]
2k 1 éys

e

7} : A @ i\‘lyant<i7\'rant = 1)4—1

0O —




In the OT: Bandwidth used for sensitivity

Bandwidth used for Sensitivity RepresentativeWindowResolution E Frequency Width 0.000000 MHz
RepresentativeWindowBandWidth

Science goal integration time estimate RepresentativeWindowResolution

) o AggregateBandWidth

Override OT's sensitivity-based LargestWindowBandwidth

time estimate (must be justified) ; .
BabSResolutlon

Simultaneous 12-m and ACA observations < User

Are the observations time-constrained? Loves @ No

also in km/s



Using data from other telescope to estimate ALMA sensitivity

In the OT you must indicate the Peak Flux densities and sensitivity
at the requested frequency and resolutions.

1) The source is smaller than the ALMA beam

Beam other tel = Qtel

Beam ALMA

= 'Q'ALMA ‘

F o a=F

ALMA ° tel

2) The source is larger than the ALMA beam,
in the worse case the emission is evenly spread over the other telescope beam

Beam other tel = Q —_
el IZ:ALMA Ftel(Q

/etel)

ALMA tel) tel(eALMA
Beam ALMA

- QAl_MA ‘




A source is observed with a single dish with
etel_10” and has T_=1 K at 300 GHz

Which is the sen3|t|V|ty required for ALMA observations at 6 =1" resolution ?

ALMA

1) The source is smaller than the ALMA beam

Beam other tel = Qtel

F.,=2kT_Q | N?

tel” “tel

FALMA F., = 7.36 Jy/beam

Beam ALMA

= 'Q‘ALMA ‘

2) The emission is evenly spread over the SD beam

Beam other tel = Qtel

F=2kT_ Q. /)\2

Beam ALMA F —Ftel(e

ALMA
= QAl_MA ‘

ama/0e)” = 0.0736 Jy/beam

A factor of 100 in flux corresponds to a factor of 10000 in integration time!
So choose your resolution carefully!



In the OT: requested sensitivity

In the selected bandwidth

Desired Performance
Desired Angular Resolution (Synthesized Beam) @ Single ) Range () Any () Standalone ACA

Largest Angular Structure in source 3.0

Desired sensitivity per pointing Clo.00100 B} quivalent to 0.025320 mK
Bandwidth used for Sensitivity lRepresentativeWindowResqution Iv‘ Frequency Width $.000000 MHz
Science goal integration time estimate l Time Estimate |




https://almascience.eso.org/proposind/sensitivity-calculator

Declination [ 00:000:000.00

Polarisation ‘ Dual w

Observing Frequency = 345 GHz w
Bandwidth per Polarization = 7.500000 GHz wr
Water Vapour '®’ Automatic Choice '/ Manual Choice
Column Density 0.913mm (3rd Octile) v
Trx,tau, Tsky 75K, 0.158 39.538K
Tsys 157.027 K
Individual Parameters
12 m Array 7 m Array Total Power Array
Number of Antennas [43 v I 10 v I 3 3 ]
Resolution [ 0 v arcsec'w [0 v  arcsec'w [16.9 ¢ | acsec wr
Sensitivity (rms) [ 197.67559092477822 « | uly'wr [ 2.4826852653365648 ¢ mlywr [ 4.85010668201959 v mlyw
Equivalent to Unknown K  Unknown Kw | 0174 mK
Integration Time [ 60 v sw [ 60 v sw [ 60 v sw

Integration Time Unit Option ~ Automatic

Sensitivity Unit Option = Automatic

Calculate Integration Time Calculate Sensitivity

i
i


https://almascience.eso.org/proposing/sensitivity-calculator

OT documentation and Help

£ OT contains the %

j OT Help includes the User
ALMA template

| manual and reference guide
¢ library of aot files #

£ ALMA website contains
the OT quickstart guide,

manual and reference

Submit questions to the guide, proposers guide,
ALMA Helpdesk or your

.and OT video tutorials
“w,. ARC! ,



ALMA simulation tools

In planning observations of complex fields, uv-coverage can be as important
to consider as sensitivity. Having a reasonable model for the source structure
simulations of ALMA observations can be done.

'Exfer.lcjied'

CASA (Common Astronomy
Software Application)
tasks simobserve, simanalyze

Files containing representative
antenna configurations

for the 12-m and 7-m Arrays
suitable for simulations are available
from the ALMA Science portal.




ALMA simulations (Observation Support Tool)

http://almaost.jb.man.ac.uk/

Submit a request for a full simulation of ALMA capabilities for your target

5

ALMA Observation Support Tool

Version 6.0

OST NEWS HELP QUEUE LIBRARY ALMA HELPDESK

Array Setup:

Instrument: | ALMA v Select the desired ALMA antenna configuration.

Sky Setup:
Source model: | OST Library: Central point source v Choose a library source model or supply your own.
Upload: Browse. No file selected. You may upload your own model here (max 10MB).
Declination: | -35d00m00.0s Ensure correct formatting of this string (+/-00d00m00.0s).
Image peak / point fluxin | mly v || 0.0 Rescale the image data with respect to new peak value.

Set to 0.0 for no rescaling of source model.

Observation Setup:

Ohcervinag mode: L JSpnectral (&) contintiiim Spectral or continuum observations?



ALMA simulations (Observation Support Tool)

http://almaost.jb.man.ac.uk/

Receive the results via e-mail you can download resulting images in fits

Overview

Click thumbnails to view full-size images. Left: linear colour scale, right: with histogram equalization.

Array configuration ALMA outl0
Source model: All we ever see of stars are their old photographs
Input image

g 0.42 ¥
-
€ 0.36 % s
5:: 030?‘ ;
_;: 0.18 é
0.1
0.06
20 0 o 10 20 o)
Righ Ascension / relative arcsec
Maximum elevation: 77.88 degrees
Central frequency: 93.7 GHz (ALMA Band 3 )
Total Bandwidth: 0.032 GHz
Track length 3 hours x 1.0 visits
Hexagonal mosaic pointings : 1 required to cover requested sky area with uniform sensitivity
System temperature: Tsys = 67.4355519482 K
PWV : 0.475 mm
Theoretical RMS noise: 6.06393581677e-05 Jy (in naturally-weighted map)

Restoring beam (resolution): Major axis = 1.235 arcsec, minor axis = 1.044 arcsec, PA = 73.328 deg



Useful link

Italian ALMA Regional Centre @ INAF-IRA Bologna: http://www.alma.inaf.it

Science Portal: https://almascience.eso.org/

Proposer’s Guide https://almascience.eso.org/proposing/proposers-guide

ALMA Primer https://almascience.eso.org/documents-and-tools/latest/alma-science-primer

Observing Tool
https://almascience.eso.org/proposing/observing-tool

Technical Handbook
https://almascience.eso.org/documents-and-tools/latest/alma-technical-handbook

Knowledgebase/FAQ
https://help.almascience.org/index.php?/default/Knowledgebase/List

Helpdesk: https://help.almascience.org/



https://help.almascience.org/

Contact us

helpdesk@alma.inaf.it

We will have two dedicated face-to-face days:
Friday 6 Apr
Friday 13 Apr

Good luck with your proposals


mailto:helpdesk@alma.inaf.it

