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Atacama Large Millimetre Array

Band 1:
Band 2:
Band 3:
Band 4:
Band 5:
Band 6:
Band 7:
Band 8:
Band 9:
Band10:

31 GHz - 45 GHz

67 GHz - 90 GHz

84 GHz - 116 GHz

125 GHz - 163 GHz
163 GHz - 211 GHz
211 GHz - 275 GHz
275 GHz - 373 GHz
385 GHz - 500 GHz
602 GHz - 720 GHz
787 GHz - 950 GHz

Full operations:

50x12m dishes 150m-14km for imaging
+ Compact array of 1x27m + 4x12m
dishes for total power

Array Operations Site (5100m) AOS
Operations Support Facilities (2900m) OSF
Joint ALMA Office (santiago) JAO

Remote service observing
Dynamic scheduling
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Atacama Large Millimetre Array

Band 4:
Band 5:
Band 6:
Band 7:
Band 8:
Band 9:

Band 3:

84 GHz - 116 GHz
125 GHz - 163 GHz
163 GHz - 211 GHz
211 GHz - 275 GHz
275 GHz - 373 GHz
385 GHz - 500 GHz
602 GHz - 720 GHz

Early Science:
>16x12m dishes 18m—->400m (imaging)

- mly sensitivity with 0.1-~1" resolution

Array Operations Site (5100m) AOS
Operations Support Facilities (2900m) OSF
Joint ALMA Office (santiago) JAO

Remote service observing
Dynamic scheduling
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How users will interact with ALMA

Users will interact with
ALMA via their local
ALMA Regional Centre
(ARC).

Proposal preparation will be
Berformed locally before
eing transmitted to the
Joint ALMA Office (JAO).

Pipelined data and images
will (eventually) flow
back to the user from
the JAO via their local
ARC.

North American
There a 3 ARCs: European
East Asian
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Central ARC at Garching

— core user support:
Mirror of the ALMA archive
Provision of software tools
Conduit for proposal submission
Delivery of pipelined data from JAO
Central helpdesk
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7 European ARC nodes
- face-to-face support:

UK Manchester
Germany Bonn

Italy Bologna
Nordic Onsala
France/Spain IRAM
Netherlands Leiden

Czech Republic  Ondrejov
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Based on NRAO/ESO cluster design for optimized CASA functionality:

Compute Nodes - Dell R410, 2x E5645 CPU, 24 GB RAM, 2 TB disk [6-core hyperthreaded]
Data Storage Nodes - Dell R510, 1x E5620 CPU, 4 GB RAM, 12x 2 TB disk

Meta Data Node - Dell R410, 2x E5645 CPU, 8GB RAM, 2x 500 GB disk

10 Gbit Network Switch - Dell 8024F 24 ports

All nodes feature 10 Gbit/s Ethernet card

Initially [Q3 2011] - for Cycle 0 data processing:
4 compute nodes
2 storage nodes
1 metadata node
1 network switch

2 storage nodes gives 40TB of addressable storage
Upgrade [Q3 2012] - for later cycles:

4 additional computing nodes
Additional storage nodes as required
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Aaks
L
O Two cycle 0 Configurations: 300 1 Scleree 40T
g Compact Configuration: 200 ’ Antenna pads
Minimum baselines: ~18m 150 -
Maximum baselines: ~125m . ‘ o102 ¢f0%
Extended Configuration: > sof o s oo
Minimum baselines: ~36m °l .AT:O:A'ADOG
Maximum baselines: ~400m > - oo 70
16 antennas :ZZ HELEEEEER
Single fields, mosaicing (<50) Visibility plane coverage

Few mJy typical spectral sensitivity
~mJy continuum in full track

Earth-rotation aperture synthesis
needed for extended objects
—-simulate!!

V{m)

User software
OT (proposing and scheduling)
OST (web-based simulator)
CASA data reduction

U (m)
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Single fields, mosaicing (<50)

Few mJy typical spectral sensitivity

~mJy continuum in full track

Earth-rotation aperture synthesis

needed for extended objects
—-simulate!!

User software

OT (proposing and scheduling)
OST (web-based simulator)
CASA data reduction

Properties of the Compact Configuration (baselines of ~18 mto ~125 m)

3 100 53
6 230 23
7 345 1.55
9 675 0.80

21

9

6

3

0.65 0.14 0.030

1.0 0.20 0.029

1.8 0.37 0.043

15 3.2 027

Properties of the Extended Configuration (baselines of ~36 m to ~400 m)

3 100 1.56
6 230 0.68
7 345 0.45
9 675 0.23

10.5

45

3.0

1.5

7.6 014 035

11 020 0.34

20 0.37 0.0

175 32 341

Two cycle 0 Configurations: 200 Early Science 400-m
.A137
250
. . <" Antenna pads
Compact Configuration: 200}
Minimum baselines: ~18m 150 f =
o
Maximum baselines: ~125m o o*023 #1000
. . <z I AD21
Extended Configuration: 50 . ST gh067
. - . of .AOOahADOG
Minimum baselines: ~36m 035
Maximum baselines: ~400m = o010 o070
The Flux Tp Field of View
Band Frequency [GHz] Angular Resolution [*] Maximum Scale [“]
16 antennas IMK] [mdy]  [K] [
50 t=1hr

62

27

18

62

27

18
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Information on ALMA is available via

UK ARC node web pages:
http://www.alma.ac.uk

- or through the ALMA Science Portal
http://almascience.eso.org

You will need to register & log in

You can access information about ALMA,
ALMA Science, Cycle 0 Call for Proposals,
& any available Science Verification data

You can access important tools and
documentation for use in proposal

preparation:
ALMA Observing Tool (OT)
ALMA Observation Support Tool (OST)
ALMA Sensitivity Calculator
Splatalogue
CASA & CASA Simulator

You can submit enquiries via the helpdesk

ALMA Science Portal

) Welcome to the ALMA Science Portal at ESO — ALMA Science Portal at ESO - Mozilla Firefox

Op: ¢

About ALMA
ALMA Science

CaH#Tar Profresals

ALMA Data

= ALMAG@NAOS

Fle Edt WView Hstory Bookmarks Tools Help

(2 | B8 hitp:fjaimascience.eso.orgf vy

(5] Most visted | ] Getting Started B3] Black holes and warpe... (51 Latest Headines

& welcome to the ALMA Science Portal...| =

Atacama Large Millimeter/Submillimeter Array

Portals: ESO

Welcome to the ALMA Science Portal at ESO

Overview

The Atacama Large Millimeter/submillimeter Array (ALMA) is a major new facility for world astronomy. When
completed in 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 to image extended targets. ALMA is outfitted
with state-of-the-art receivers that cover atmospheric windows from 84-850 GHz (3mm — 300 micron). Construction of
ALMA started in 2003 and will be completed in 2013. Science observations will start in 2011 with 16 antennas and four
receiver hands. The ALMA project is 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.

This is the website for The ALMA Science Portal, served from one of the ALMA Regional Centers (ARCs) of the ALMA
partner organizations: ESO, NRAO or NAOJ. 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
capabilities of ALMA, how to propose for observing time, and how to access ALMA data. It includes links to all official
ALMA documents and 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.

Each of the three ARCs provides additional User Services, including a Helpdesk for all user gueries. Each ARC
maintains additional web pages with information on region-specific user services, such as visitor and student

, schools, financial and public outreach activities. These are accessed via the links
underthe User Services at the ARCs area in the left menu.

Print this

Toggle full sereen mode

0 Call for
now open

More...

The Nordic ARC invites

applications for an indefinite
Staff Astronomer posttion

ALMA Community Days 6-7

April 2011: Towards Early
Science

kes Delivery of State-

iver

Dutch A shop, Leiden,
Netherlar 121 April 2011
rthe ALMA

Santiago Central Office
headguarters to the Joint ALMA
Observatory

More...
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ALMA Science Portal

Info rm atl on on ALMA |S ava | Ia b I e Vla fWemethA Siort ~ALMA Science Portal at ESO - Mozilla Firefox

UK ARC node web pages: OB ¢ X © (B winmenenay
h t t p : / /WWW . a | m a . a C. u k (B Most visted | | Getting Started [ Black holes and warpe... (3] Latest Headlines

- or through the ALMA Science Portal
http://almascience.eso.org

& welcome to the ALMA Science Portal...| =

You will need to register & log in

You can access information about ALMA,
ALMA Science, Cycle 0 Call for Proposals,
& any available Science Verification data

Recent SV Data Releases:

NGC3256: Extreme starburst merging galaxy [37Mpc]
Band 3 (Continuum + CO(1-0) line)

Beam ~6.5"

- Tracing the molecular gas distribution = HsST wFpc2

TWHydra: Pre-main sequence T-Tauri star [52pc]
Band 7 (Continuum + CO(3-2) & HCO+(4-3))
Beam ~1.5"

- Using molecular gas to trace the outer cold disk
R to L: integrated intensity, velocity field, velocity dispersion
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Web-based simulator for
proposal preparation

- available via UK ARC node web
pages or the Science Portal:
http://amlaost.jb.man.ac.uk

Emails a reply to user to inspect
web location for display of
results

Can utilise a library of images or
user can upload a FITS image
for simulation test

Demonstration of OST to follow
on Tuesday afternoon

©) ALMA observation support tool - Mozilla Firefox
Fle Edt Vew Higtory Bookmarks Tools

Help

- ¢ (it | httpeffalmanst b man, ac.ukf

Most Visited || Getting Started [ Black holes and warpe. . 5. Latest Headines

I Tooks —ALMA Sclence Portal tESO | | || ALMA observation supporttool [ |

Array

Sky Setup

(Observation Setup

Corruption

Imaging

EUROPEAN ARC
LY ALMA Regional Centre || UK

Instrurnent

Saurce madel
Upload a FITS file

Declination

Image peak [ point flux in

Cenfral frequency in GHz
Banduwidth in
Reguired resolution in arcseconds
Pointing strateay

Start hour angle

O}bservation Support Tool

[ALMA

‘OST Library: Central point source Vl

‘[ Browse.. ]

-3500m00.0s

ingle v

I‘Am

on-sourcetime in| hours (%

@

Murnber ofvisits

MNumber of polarizations

Atmospheric conditions

Imaging weights

Perform deconvalution?

Output image format

) =
<

Good (P¥WW =08mm) ¥

Matural v

o (Return dirty image) ¥

T‘i

TS v

Queue Status @ Help

Ghoose a library source madel ar sUPply your own

‘You may upload your own model here (max 1 0MB)

Ensure correct formatting of this string

Setto 0.0 for no rescaling of source model

The value entered must be within an ALMA band

Use broad for continuum, narrow for single channel

08T will choose config if instrurnent is setto ALMA

Selecting sinale will apply primary bearm attenuation

Deviation of start of ahsemation from transit

Masimurn duration is 24 hours

How many times the observation is repeated

Thig affects the noise in the final map

Determines level of noise due to watervapour

This allows a resolution F sensitivity trade-of

Apply the CLEAN algorithm to deconvolve the image

CASA format images are refurned as a tarfile

(3

©) 15 Firefox

- & wia o
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Web-based simulator for
proposal preparation

- available via UK ARC node web
pages or the Science Portal:
http://amlaost.jb.man.ac.uk

Emails a reply to user to inspect
web location for display of
results

Can utilise a library of images or
user can upload a FITS image
for simulation test

Demonstration of OST to follow
on Tuesday afternoon

) ALMA observation support tool - Mozilla Firefox

File Edt Vew Hitory Bockmarks|

§Cc @ (0

B Most Visited || Getting Started [

I Tools — ALMA Seience Portal at ESO

Your simulated image
Download FITS file

Dirty Beam
(Point Spread Function)

Coverage in the wwplane

R T S
TN,
[ A m
n
il
Atmospheric transmission for &)
all bands (left) and H ‘
the selected band (right) Tae
£
a2
ne,

Data products

O}bservation Support Tool (OST)

——
0
14 start

. &) a3
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Splatalogue

splatalogue. net - Mozilla

Fle Edit View Hitory Bookmarks Tooks Help

6 hd c M &y ‘|j Rttp: ffvav, splatalogue. netf ﬁ '|k 1’—' Goagle

@ Most Wisited |j (Getting Started Black holes and warpe... 5 Latest Headlines

7] splatalogue.net a8l - -

I

B8 Tools — ALMA Science Portal at ESO |

Navigate
Splstalogue Home
"What's Mew (Updates & Announcements)
Motivation
Maotes on Observing Frequencies -
hotes on Guartum Numbers

Applications (SLAP Interface) ] /‘é i) r‘l

HRAC Homepaos N/ o

MNAASC ALMA Science Homepage . il GIﬁf]lLG‘ _’js‘;}ﬁctm pr,
i

Search Parameters ] Search Results

Select Species
Select Species - Ordered by Mass

Egggj B‘chﬂgx - :ﬁ:;gz: Z:z:::i o] Found 22 lines from &4 - 720 GHz, showing 1 - 22
012905 HISNI3E - Hpdrogen lssoparide - Click on the chemical formula below for more information about thet species.
02006 DHA3C - Hydrogen lsocyanide .
02907 DI5NC - Hydrogen lsacyanide Species i:;’;’“‘ Freq in GHz (Err) Meas Freq in GHz (Err) Resalved GNs ;crfe":‘ifm ﬁ;:ifm ELem™y Linslist
02908 H13CHH+ - Iminomethylium il Y
02009 HCND+ - Iminomethylium 1
2
: 3
02912 1300 v = 2 - Carbon Moncside v .
5 Carbon Monaxide 2201 39568 (5 3E-6) 21
5 Carlon Monaxide 220.39868 (1.0E-6) 21 0.00000 17 0.00000 Lovas
Data Versions +- 7 Carbon Manoxide 220.39868 (0) 220.39868 (1 0E-8) 21 0.00000 17 3 67600 SLAIM
Wersion 2 [171/2010) |+ g Carbon Monoxide 22039868 (1 0E-T) 21 -4.17480 367580 COMS
] Carlon Monaxide 530.56755 (4.9E-5) 32 -366620 11.02760 JRL
Specify Ranges +k 10 Carbon Monoxide 33058757 (1 0E-5) 32 0.00000 16.03 0.00000 Lovas
Specity a Frequency Range: " Carbon Monoxide 330.58797 (1 0E-6) 330.58797 (1.0E-6) 32 0.00000 16.03 11.02800 SLAIM
From to 12 Carbon Monoxide 330.58797 (1 DE-T) 3.2 -3BEE20
O vz @ oz 13
Specity an Energy Range: o 14
From ta 15
OkLeny Oryemh 18 Carlon Monaxide 550.92623 (1.0E-5) 550.92628 (2.0E-5) 54 0.00000 36.75700
Orm Ok 17 Carbon Monoxide 550.92623 (3.0E-T) 54 -3.06320 3675720 COMS
Le vt 18 Carbon Monaxide 550.92630 (3.04E-5) 54 -3.06320 3675720 JPL
Line Intensity Lower Limits e 13 Carlon Monaxide 6651.06728 (2.0E-5) £-5 0.00000 6.0 0.00000 Lovas
o _ 20 Carbon Monoxide 651.06728 (1 0E-5) 651.06728 (2.0E-5) B85 0.00000 £4.0 5543400 SLAIM
Select Criteria and Specify Lower Limit:
2 Carlon Monaxide 661.06728 (5.0E-7) 6-5 -286870 5513410 COMS
© nene 2 Carbon Monoxide 661.06728 (2.37E-5) 65 286870 5543410 JPL
COMSUPL (log)
O l:l Found 22 lines from 84 - 720 GHz, showing 1 - 22

O sij? l:l

Query took 0 seconds

© migea [ — Field Separator Range
Specify a Transition +- @Tab . .
. O Comma @ AllRecords
— OCam ORecorse Find the lines you want...
- O Ampersand (Tex)
Search Filter +-

Dane
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Ill Project - Observing Tool for Chajnantor, version R8.0.1p2

Cile Edit View Tool
(@] =

Search Help

[8][#]m

Perspective 1

’roject Structure

=l
4| Editors

Proposal | Program

unnamed project)
oject
¥ Proposal
3 Planned Obsening

o I Science Goal (

? Science Goal ()
D Description
[ Field Setup
[} catibration
[} spectral Set
D Control and

Visualisation:

Set observing
bands to match

required lines

Spectral rSpat\aI rSpedra\ Setup fCataI-Jg |

Visualisation

[»

After creating spectral setups in the forms you may visualize them here.
Leftiright click to zoom infout, grab sliding bar to pan
Mote: Moving LO1 here is for experimentation only - actual setup determined by the windows

Observed Frequency

PDPDI ?25|E

0 =01-0{Arp220)

0" T T Tesloe” T T Tooloo” RS o T T T Tooloo” T T Tzslon’

Freauency in Taraet Frame

Overlays: Receiver Bands Transmission [ | OverlayLines | Select Lines to Overlay...

\u’iewport:| Panto Line |ZoommEand | Reset |

Spectral Type

(® Up to 4 spectral elementsiwindows
Speciral Type: Choose the type of spectral () More than 4 speciral elementsiwindows
observation you wish to make ( Single continuum (average frequency)

) Spectral scan

4

Feedback
Problems

Information

Log

Description Suggestion
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ALMA Observing Tool (OT)

oc
2
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:

3 . Single Field Map Test (R3.0) - Alma Observing Tool [R3.0] —Balx
File Edit Search Options Help Perspective 1
(o] wlua|e | B[a]|v] =[B]m]w] ]
: Editors

A Visual

ation

H H . B -
Utl I ISEes. Observed Frequency
% & J_100|0(3 L 200100 300{00 L ‘90{00 L 500|00 600]00 | 700{00 800{00 | 900{00 1000.
1 243 4 5 7 8 b} 10

Template library

Built-in tools mm

Sen5|t|V|tY Ca ICU Iator [60 T 1000 T 200l00 ! 300[00 T 400l06 T 500[00 T 600lo0 T 700lo6 T 800loo ! 900l00  T1000k
E§ Freauencvin Target Frame
; ] | Reset | << >> Zoom To band | Receiver Bands
Line list + = PantoLine | BEC Centre Frequencies|]
Basebands
M osa |C| N g Best USB BBC O USB BBC 1 UUSB BBC 2 LS8 BEC 3 USE Other lines O
Best LSB BBC 0 LSB BBC 1 LSB BBC 2 LSB BBC 3 LSB Side Bands
: Transmission
;: pest || meco | eec: BBC 2 BBC 3
H -Frequency Setup
Demonstration of =

OT to follow on Rest Frequency 230.53799 GHz
: Transition  [CO@-1)

TUESday morning Receiver Band |6 |

LO, Frequency [237.51799 GHz

4|

rBaseBand Configurations
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ALMA Observing Tool (OT)

. Single Field Map Test (R3.0) - Alma Observing Tool [R3.0] —Balx

Flle Edit Search Options Help Perspective 1

lw|ua|e [ B[oa|yv] =][a]ic]d]

Editors
Yisual |||

U ti I i Ses : “Yisualisation

& _I_100|0(3 L 200|00
1 3 S

v a :

Observed Frequency
300|00 i 4_00|00 ] SOO|00 600]00 | 700|00 800|00 | 900|OO 1000.
7 8 9 10

mﬂﬂ M. A~ AT

N\ NGC 253 CO(13) - Aima Ohserving Toal UT4 5-Infarmal

Template library

Built-in tools

;Pnjm Suucure

[ turnamad projact)

Sensitivity calculator | o Kool zooTon %]

v Parameters -

Frecuencyused  R30.90000
(zourcey

anenna Diamaer @ 12m ™m

I Reset I <<

2 B
Line list . B e i

Show Fovicirdle)  v)

Image Quzry

Irage Server [[unl et Sky (V)

Itmaoa Sizecarcmin

Best LSB BBC O LSB BB

Mosaicin g Best USE BEC 0 USB BB

D, 9
%NC( 253 35 pmmmgx 2 DQC; @,

215 s2d by 1 rarger

¢ A Resources
7 @5 Fleio Sources
: Best || BBCO E B Frinsny Name
G Source Name 53
H -Frequency Setup————————— é @ o Source Coorainates  _
Demonstration of ;g e " Gl
t ¢ QldIn mmgryf RA E
OT (0] fOHOW on Rest Frecuel E ; 3 Bac _ ; S f-u =
T d 1 Transition Esetunm(o{" (zseu;: I@\!P “ ||J“*/ 5 5560 0 I‘.l" :" i (CvTe
uesda y mornin g Receiver Bar S a0y Farametets iz flknene : [TGme i i o e 3675 15 :
4 > - Science Godl Type [poire
: LO, Freguen it =
rBaseBand Configurations——————— PartingPatern  Offzel
% jwemin_] o
{ 1 »

- || speciral | Spang | Forms | Canakog |

ic.mml for future use
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The key dates in the current plans for Cycle 0 are given below:

s
7
7
%
:

31 March 2011: Release of this Call for Proposals for ALMA Early Science Cycle 0 and
release of offline Observing Tool.

29 April 2011: Deadline for submission of Notice of Intent (Voluntary) .

15 May 2011: Release of Cycle 0 Technical Handbook and intended schedule of compact
and extended configuration availability.

1 June 2011: Opening of archive for proposal submission and release of the online
version of the Observing Tool. Now

30 June 2011: Proposal submission deadline.
September 2011: Feedback to proposers on the results from the proposal review process.
30 September 2011: Start of ALMA Cycle 0 observing.

February 2012: One month engineering shutdown during the 2012 Altiplanic winter.
March/April 2012: Expected deadline for proposal submission for Cycle 1

30 June 2012: End of ALMA Cycle 0.
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Monday 6 June
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1300 Registration and Lunch

1400 ALMA progress and Early Science Capabilities Talk Gary Fuller
1500 What the UK ARC can do for you Talk Tom Muxlow
1515 ALMA Portal and Helpdesk Talk/demo George Bendo
1545 Tea

1615 Introduction to interferometry Talk Anita Richards
1730 end of day 1

Tuesday 7 June

0300 Introduction to ALMA Observing Tool and getting started Talk/demo/hands on Alan Bridger
1030 Coffee

1100 Preparing proposals with the ALMA OT Hands on

1300 Lunch

1430 Simulations for ALMA: The Observing Support Tool Talk/demo/hands on Adam Avison
1545 Tea

1615 Introduction to CASA for simulations Demo/hands on Jaime Pineda
1730 end of day 2

Wednesday 8 June

Data reduction in CASA
Hands on

0900 (or room to continue working on ALMA proposals if preferred, Anita Richards
with staff available for consultation)
1230 Lunch and close

Need Information? - See: http://www.alma.ac.uk




