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ALMA

ALMA is a submm telescope designed to observe at 0.32-9.5mm
(31-950 GHZz)

- It is located in Chile at 5000 m of altitude

- 66 reconfigurable high-precision antennas

- anqgular resolution as small as 0.005”

- velocity resolution 0.008 km/s




ALMA

ALMA is a submm telescope designed to observe at 0.32-9.5mm
(31-950 GHZz)

- It is located in Chile at 5000 m of altitude

- 66 reconfigurable high-precision antennas

- anqgular resolution as small as 0.005”

- velocity resolution 0.008 km/s

- maximum baseline from 150 m to 16 km
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ALMA

ALMA is a submm telescope designed to observe at 0.32-9.5mm
(31-950 GHZz)
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ALMA
The design of ALMA has 3 key goals:

1 - The ability to detect spectral line emission from
CO or [CIl] iIn a normal galaxy like the Milky Way at
a redshift of z=3, in less than 24 hours

2 - The ablility to image the gas kinematics in

protostars and in protoplanetary disks around
young Sun-like stars in the nearest molecular
clouds (150 pc)

3 - The ability to provide precise high dynamic
range images at an anqular resolution of 0.1
arcsec.



ALMA

ALMA has 3 subarrays with different size structures:

- Main array: 50 ant. with D = 12 m
- ACA Atacama Compact Array (12 ant. with D = 7 m)
- The total power antennas (4 ant. with D = 12 m)




ALMA

The management of ALMA is quite complex because it involves 4
Institutions, whose 3 pre-existed before ALMA, and had already
their own internal management.

VIA organization

ALMA is a world wide collaboration

Contributors share the observing time an host a mirror of the archive

Europe: ESO (1-‘-{ countries) - 30%

North America: NRAO (USA, Canada) — 30%
East Asia: NAOJ (Japan, Taiwan) — 20%
Chile - 10%




ALMA

In this context Europe, i.e. the ESO, proposed a different approach,
building a network of ALMA Regional Center, to optimize the
different expertise developed within the different European
countries

European ARC nodes

Onsala @
Manchester @

Leiden @
@ Bonn-Cologne

@ Ondrejov

ESO Garching @

Grenoble @9
@ Bologna




Does it worth the effort?



Highlight from ALMA

AGB star R Sculptoris loses shells of gas and
dust during its thermal pulses phase.
15 ant. -4 hs - Band 7 (CO 3-2) - Res 1.3”

Offset (")

Offset (")



Highlight from ALMA

Lensed submm galaxy at z = 3.042 (lens at z = 0.299)
Long Baseline campaign - 31 x 23 mas = 10-20 pc - Band 6




Highlight from ALMA

HL- Tau - Young I-T star
Long Baseline campaign - 30 x 19 mas - Band 3, 6, 7 continuum
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ALMA website

almascience.org

Atacama Large Millimeter/submillimeter Array

NRAO NAQJ Log in | Register | Reset Password | Forgot Account

About ALMA L —— _ ALMA Newsletter
Welcome to the Science Portal at ESO AR

ALMA Science
Call for Proposals . : F . f More..
ALMA Data

Documents & Tools

Knowledgebase/FAQ

User Services at : Mew release of ALMA
ARCs Scienca Verification data

Overview
= Helpdesk The Atacama Large Millimeter/submillimeter Array (ALMA) is a major new facility for world astronomy. When completed in
=« EU ARC 2013, ALMA will consist of a giant array of 12-m antennas, with baselines up to 16 km, and an additional compact array of 7-
m and 12-m antennas to greatly enhance ALMA's ability o image exiended targets. ALMA will be outfitted with state-of-the-art
receivers that cover atmospheric windows from 84—-950 GHz (3mm — 300 micron). Constructon of ALMA started in 2003 and
= EA ARC will be completed in 2013. The ALMA projectis an international collaboration between Europe, East Asia and North America
in cooperation with the Republic of Chile. More details can be found via the About ALMA link in the left menu.

Announcement of intent to

s NA ARC

Update on ALMA Cycle 0

observations

This is the website for The ALMA Science Portal, served from one of the ALMA Regional Centers (ARCs) of the ALMA

partner organizations: ESO, NRAQO or NAQJ. You may switch between the different instances of the portal through the links to

the appropriate ALMA partner at the top banner. Through this portal you can find details about the technical capabilites of

ALMA, how to propose for observing time, and how to access ALMA data. It includes links to all official ALMA documents and m

tools, including those for preparing and submitting proposals and processing ALMA data. In order to access some of the

tools, users must register with the project and login to the portal via the links at the top banner. Cycle 1 preparation
workshops throughout

More




ALMA Archive

The ALMA archive is growing and the more and more scientists are
using this huge data set for their investigation.

Comparison with other facilities

Bl ALMA

Spitzer

] HST
VLT
Chandra
XMM
Keck
Gemini
Subaru
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ALMA Archive

To have a preliminary introduction:

https://almascience.eso.org/alma-
data/archive

For the access:

https://almascience.eso.org/aq/


https://almascience.eso.org/alma

ALMA Archive

ALMA Science Archive Query

Query Form ‘ Results Table

Search || Reset

Position

Source name (Resolver)
Source name (ALMA)
SDC335.579-0.292

RA Dec
Angular resolution
Largest angular scale

Observation

Water vapour

Energy

Frequency
Bandwidth
Spectral resolution
Band

Project

Project code
Project title

Pl name

Project abstract
Publication count

Time

Observation date
Integration time

Publication

Authors
Title
Abstract

Polarisation

Polarisation type

Options

View:

) raw data
project
publication

public data only

7 science observations only




ALMA Archive

ALMA Science Archive Query

Query Form ‘ Results Table |

Submit download request Results Bookmark Export Table Results Help

Showing 3 of 3 rows. More columns

Source name Velocity resolution Frequency support
Filter:

mfs %
2011.0.00474.S SDC335.579-0.292 16:30:56.48 -48:43:36.4 3 1938.178 2014-03-01 184.58 90.62..105.14GHz
2016.1.00810.S SDC335.579-0.292 16:30:59.21 -48:43:48.1 3 4838.4 In Progress 2774.69 90.61..106.01GH=z
2016.1.00810.S SDC335.579-0.292 16:30:59.21 -48:43:48.1 3 12413.808 In Progress 2774.70 90.61..106.01GHz




ALMA Schedule

Mid-March: Call for Proposals
Mid-April: deadline

August: Proposal Review
September: Submission Phase 2

End of September: End of the observations for the
previous cycle

October: New Cycle
NB = All the proposals must be submitted

electronically using the ALMA Observing Tool
software (AOT)



Download ALMA AOT

Two flavours: webstart and tarball. Warmly suggested to use
webstart

/ Associated i »E"
Universities, inc w7
Atacama Large Millimeter/submillimeter Array :

In search of our Losmic Urigins
D
NRAO NAD. Log in | Register | Reset Password | Forgot Account

You are here; Home / Proposing ! Observing Tool

Observing Tool

Science The ALMA Observing Tool (OT) is a Java application used for the preparation and submission of ALMA Phase | (observing proposal) and Phase |l
(telescope runfiles for accepted proposals) materials. Itis also used for preparing and submitting Director's Discretionary Time (DDT) proposals. The
current Cycle 3 release of the OT is configured for the Early Science Capabilities of ALMA as described in the Cycle 3 Call For Proposals. Mote that in
order to submit proposals you will have to register with the ALMA Science Portal beforehand.

Proposing

Call for Proposals

Learn Maore Mote that preparation of Cycle 2 Phase Il and DDT proposals needs to be done using the Cycle 2 version of the Observing Tool. This version of the OT can
be found in the DOT page, or the Phase [l menu.
Sensitivity Calculator
DDT proposals Download & Installation
) The OT will run on most commaon operating systems, as long as you have Java 8 installed (see the tfroubleshooting page if you are experiencing Java
(menng Lo problems). The ALMA OT is available in two flavours: Web Start and tarball.

Troubleshooting
The Web Start application is the recommended way of using the OT. It has the advantage that the OT is automatically downloaded and installed on your

OT Video Tutorials computer and it will also automatically detect and install updates. There are some issues with Web Start, particularly that it does not work with the Open
JOK versions of Java such as the "lced Tea" flavour common on many modern Linux installations. The Sun/Oracle variant of Java should therefore be

DObservin
g installed instead. If this is not possible, then the tarball installation of the OT is available.

Lata . ) ) ) ) . _ )
The tarball version must be installed manually and will not automatically update itself, however there should be no installation issues. For Linux users, we

also provide a download complete with a recommended version of the Java Runtime Environment. Flease use this if you have any problems running the
OT tarball install with your default Java.

Documents & Tools

Knowledgebase/FAQ
Webstart =~ Tarball

User Services at
ARCs Documentation

= Helpdesk Extensive documentation is available to help you work with the OT and optimally prepare your proposal;

» ALMA Calendars » Ifyou are a novice OT user you should start with the OT Quickstart Guide, which takes you through the basic steps of ALMA proposal preparation.

Bl i Ane nf Ao rs roete nf the b e et O S o Tt M B o M el T = i r i =R




ALMA AOT

Toolbar

Expand/collapse
project tree
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Project
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ALMA AOT

Start: Project Pl and add a science goal

Eile Edit ¥Yiew Tool 5earch Help Perspective 1

élaml lelol @ B 4| = @
Project Structure 1:| Editors
i‘.:
Proposal | 4l i [ Proposal |
: Froposal Information

¢ [& Bother the aliens i
¢ G Proposal 8 Proposal Title \Bother the aliens
Flanned Observin it
= 9 Froposal Cycle 2013.1

survey on the different method to bother an alien

Abstract
(max. 1200 characters)

Launch Editor

Proposal Type
® Standard ) Target Of Opportunity

Scientific Category

= Cosmology and the High = Galaxies and Galactic =) ISM, star formation and
Redshift Universe Muclei astrochemistry

Circumstellar disks,
™ exoplanets and the solar
SYSTEm

O Stellar Evolution and the
Sun

Debris disks

Disks around low-mass stars
Disks around high-mass stars
Exo-planets

Solar system - Comets

Keywords
(max. 2 keywords)

Student project ]

Related Proposals




ALMA AOT

A Science goal contains all the necessary fields to perform an
observations

¢ [@ redpeakers_proj
¢ (@ Proposal
¢ [ Planned Observing

&ell ScienceGoal (Copy of Science Goal)

1 General

1 Field Setup

Spectral Setup

1 Calibration Setup

Y Control and Performance

1 Technical Justification




ALMA Spectral Setup

The PI defines the spectral setup according to the specifications of
the ALMA receiver:

Once defined the frequency range to observe up to four 2GHz wise
Basebands can be placed. Within each Basebands it is possible to
place up to 4 spectral windows, with bandwidth from 59.59 MHz

up to 1.875 GHz

Spectral line mode:

Bandwidth, Channel Spacing
875.000 MHz({ 6246 km/s), 488.281 kHz
875.000 MHz{ 6110 km/s), 488.281 kHz
875,000 MHZ( 5511 km/s), 488,281 kHz
875.000 MHz{ 5405 km/s), 488.281 kHz...

)2 D0 GHZ2
00000 GH2z

02 100000

|
1
1
1



ALMA AOT

In spectral setup the Pl put details about the band and the
resolution.

Project Structure
Proposa : i Spectral Setu
sLIBMITTEL
;ﬂl:'l- ipeakars p 8 I | ! s Gl i gl . 3 Lo spactral window 4 par baseband as long as the total Fraction par basaband
@ Pr pasal 3 (] i i SHT wicle and Can be Say Iy canfigured 1@, aach speciral sendow i havss @ different bandssath and resolut
9 Plannaed Observing I e I i, 4, 4 ] e Lo put 3 Basebands m one sidaeband and the Tourth one o the othe

.-I el

Spectral Line
Single Continuwm

% Spectral Scan
intrGl &nd FErf ormanc &

1 Techrical pustification WY O [LIA]

3.1 100 GHZ | w

L14.50000 GHzE | w
q.5%48 GHz 15, 564 Gz
g4 0825 GHE - 114,81 25 GHE

I LATE 000 MH 5684 kru's), T.813 MHD 23,558 km/s

astimate Ehe requir bEerniang time and t gt the sige of the antenna Deam sNawn In

P 1 CGHED W LGHE W 3 LGHE Pl 4 i

B, 000y GHE BE,BTSD GHE W 0000 GHE wH. 8550 HE
BA, F500 GHz G0,6250 GHz L 00 7500 GHZ 1 0. 6250 (
2. 5000 GHz D4, AT50 GHez 1045000 GHz 106. 3750 {
BE, 2500 GH:z S, 1 250 GHE L O 2500 GHE 1 e
1018750 GHzZ 1120000 GHZ 1138750 {

iure e MName | vl tem| Réprasantative Fréquandy
nge 4535 18974 0kmis |hal 99, 4380 GHz
TR O Em's I8k 99 2380 GHr
rp4d 0.0 kmis ||5rk Q9. 4380 GHz
rpé (dlkmis |lsrk 95, 4380 GHz




ALMA AOT

In spectral setup the Pl put details about the band and the
resolution.

Project Structure
Froposa
SUSBMITTED
= redpeakers _proj

@ Froposa he table below, it is possible to def to 16 spectral windows, 4 per baseband as long as the total Fraction per baseband is no more than 1
A Planned Obsendng L : i | nfigured i.e. each spectral window can have a different bandwidth and resalution,

H. cienceGoal (Copy of 5 out 3 basebands in one sideband and the fourth one in the other.
SNl Lk L

General

[ spectral Setup Obzerved Frequency
l'-'ll:l:l.ll:": : ':IDEI:l':l =talernlnl : .-'|:|:|.||:|:|

e o4

AL LI alvlale 400]00 S0000 Bl L 00400
FAest Freguency

L]y Cwerlay Lines |¢) DSB image Select Lines to Overiay

¥ Tunimeg 2 ¥ Tuning 3 ¥ Tuning 4 ¥ Tuming S
1L 8&rmm [7th O

Hesat

Spectral Line

® Spectral Scan

W0l W DAL




ALMA AOT

In spectral setup the Pl put details about the band and the
resolution.

Project Structure
SUBMITTED
5. 4 per baseaband a ng as the tota Fraction per baseband is o more than 1

2. gach spectral window can have a different bandwidth and resalution,

1 ane sideband and the fourth ane in the other

seneral
tabarmined by the window

Spectral Setup Obsersed Freguency
1 M0 0D 0y F000y e ='l:":'1'3:'
- |

08

— 1
) Cantrol and Performance
Technical Justificatioe

|

|

r_'nrtl"uuu"'l
—

400300
Rest Freauency

nsmission | Creriay : i Salect Lines to Owerlay

Marual Chaice |1, 262

& Single Continuwum

0l W DRLIAL FLILL




ALMA AOT

In spectral setup the Pl put details about the band and the

resolution.

Project Structure
Proposa
SUBMITTED
= redpeakers_pro
- Proposa
i Planned Obsendng

- ) i fir i
¢ [ scienceGoal (Copy o

| eneral
Spectral Setup

[ control and Performance
[ Technical Justfication

200000

tian piér baseband i o more than 1

wectral window cam have a different bandwidth and resolution

1 one sideband and the fourth o

Igterminad by the window:

Dbserved Freguancy
30 -I||':".'. : 41 51':":
a7 08

30000 400]00
Rest Freouency

S5p&actral Line

Wngle Camtinuum

E':I:li'.'.":l

ne in the other

&00/00 700100

Select Lines to Owerlay




ALMA AOT

In spectral setup the Pl put details about the band and the
resolution.

Frequency Filters
ALMA Band

Sky Frequency (GHEZ)




ALMA AOT

In spectral setup the Pl put details about the band and the
resolution.

Project Structure
Proposal Control and Performance
SUBMITTED

: Editors

s Gl redpeakers_proj These parameters are used to control various aspects of the cbservations,
¢ @ Proposal -
. P - Control and Performance
¢ [£] Planned Observing

7 ._:._-:nerw:’:ucal (Copy of Science ~onfiguration Information
| Genera

including the required antenna configurations and integration times,

. Antenna Beamsize ( 1.2 *A/D ) l2m 2/7.806 arcsec /m 47,324 arcsec
| Feld Setup
Mumber of Antennas 1Zm 34 im 9 TF 2

Maost extended 12m configuration

Most compact 12m configuration
1.508 km

Longest baseline (L__.) 0.166 km
Synthesized beamsize I.'P,."Lma.l 0.183 arcsac 1.667 arcsec
Shortest baseline (1 rrir)

0.041 km 0.014 km

Maximum recoverable scale (0,601 . )

| 2.079 arcsec 11.673 arcsec

Desired Performance

Desired Angular Resolution 2.75400 arcsec

Largest Angular Structure in scurce ® FPaoint Source Extended Source
Desired sensitivity per pointing 1.00000 mjy_v. equivalent to 0.00173 .
Bandwidth used for Sensitivity AggregateBandWidth | » | Frequency Width 7.500000 GHz
Do you request complementary ACA Obs&vations? Yes @ No Suggest
Science goal integration time estimate Time Estimate

Is more time required due to u,v coverage issues? t be justified) L) Yes @ No

bsarvations time-constrainad?




ALMA Product

ALMA delivers data cubes, of
which the third axis is frequency.
In this sense, the final data
products are very much like that
of an integral field unit with up to
a million Spectral Pixels.
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