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ALMA numbers

The Atacama Large Millimeter Array is a mm-submm reconfigurable interferometer

Under construction on the Chajinantor plain (5000m, Chile)
Frequency range: 10 bands between 30-900 GHz (0.3-10 mm)
Antennas: 50x12m main array + (12x7m + 4x12m) ACA

Almospheric transmission al Chajnantor, pww
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World wide collaboration:

Chile

Contributors share the observing time v LI | WA
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ALMA numbers

The Atacama Large Millimeter Array is a mm-submm reconfigurable interferometer

Located on the Chajinantor plain (5000m, Chile)

Frequency range:
Antennas:
Baselines length:
Resolution:

FOV 12m array:
Bandwidth:

10 bands between 30-900 GHz (0.3-10 mm)
50x12m main array + (12x7m + 4x12m) ACA
15m ->150m-16km + 9m->50m

0.2” x (300/freq_GHz)x(1km/max_baseline)
20.3”/(300/freq_GHz)

2 GHz x 4basebands for each of 2 polarisations

70 correlator modes: 31MHz-2GHz / 8192 ch / single, dual, full polarisation product

Mosaic capability




ALMA numbers

Noise in the image Angular resolution

Dry site, low pwv, low Tsys, high sensitivity also at submm frequencies

>6500sqm of effective area and 1225 baselines for the 12m array
+ Short spacings with ACA
Excellent instantaneous uv coverage & high sensitivity
<0.05mJy @100 GHz in 1 hr

Up to 16km baselines, subarcsec resolution
40 mas @ 100 GHz,
5 mas @ 900 GHz

Flexibility in spectral and spatial studies




ALMA reconfiguration

Antenna transporter




ALMA reconfiguration

ALMA Operations Site :
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ALMA organization

3 sites in Chile
AOS: ALMA operations site (5000 m)
Antennas, correlator
OSF: Operations support facility (2900 m)
Labs, antenna assembly and maintenance
Operators, astronomers
SCO: Santiago central office
JAO (Joint ALMA observatory)
Calls for proposals
Running ALMA
Data reduction pipeline
Quality assessment

Archive
ALMA Regional Centers




The ALMA Regional Centers (ARC)

Interface between JAO and users
1 ARC per Partner:
NRAO for North America
NAQOJ for East Asia
ESO for Europe
Operation support
Archive replication
Astronomer on duty

Software tools
User support

Community formation and outreach (schools, workshops, tutorials, ...)

Phase 1 (proposal preparation)

Phase 2 (scheduling block preparation)

Data analysis

Archive mining




ALMA project checklist

Have a good idea!
Estimate required configuration (CASA, Splatalogue, OST, OT)
Write the proposal idea in pdf docs
(max 5 page)
Register to the User Portal (UP)

PHASE | - Proposal submission (OT, UP, Helpdesk)
TAC evaluation

PHASE Il - Observing program

submission for accepted proposals (OT, UP, Helpdesk)

Observations

Data reduction and analysis (CASA)

'
' 1

- Service observing

- Dynamic scheduling

- Calibration + imaging
pipeline
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- Archive
- Helpdesk
- f2f user support




The ALMA User Portal

http://lalmascience.org/
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General News

[ Local News

Documents & Tools

User Services at ARCs
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Home

About ALMA

ALMA Science

Call for Proposals
Capabilties
Road Map
Proposers Guide
Technical Guide
Observing Tool

Webstart Download
Page

Tarbal Download
Page

OT Videa Tutorials
Troubleshooting
Sensitwity Calculator
Notice of Intent
ALMA Data

Documents & Taols

OT is a java-based client program, O Retrieve a project from the ALMA science archive
requires Java 1.6 (currently), runs on Linux (various distr.),
MacOS (10.5-10.6), Windows (>XP).

The ALMA Observing Tool

Home b Call for Praposals » Observing Tool
Observing Tool

The ALMA Obsarving Tool (OT) is a Java application used for the preparation and submission of ALMA Phase | (observing proposal) and Phase I
(telescope runfiles for accepted proposals) materials. The cument Cycle 0 release of the OT is configured for the Early Science Capabilifies of ALMA as
described inthe Cycle 0 Call For Proposals. Note thatin order to submit praposals you will have ta register with the ALMA Science Portal beforehand.

Webstart Download Page
Download & Installation

The OT wil unon ot comman operaing sysems, a fong as you First Time Users: When you use the ALMA OT Webstart for the first time, it will download a large amount of shared resources (on the order of 130 MB)
problems). The ALMA OT s available in two Ravours: WebStart and tar £0 YOUT host, taking & few minutes to do so. This will only happen the first time, or when a revised version of the OT is released. Subsequent use of the
The WebStart a0plicaion has e acvantage bt tre OT i auomags O1 Will D8 MUCH faster.

needs o be working. Note that the WebStart does not work with the Op

Linurinsaltons, s s e case, e aral insiallzion ofthe OT 7 ﬁI.M A
The tarball must be installed manually, however it has the advantal rla
versions of Java 6. For Linux users we also provide a download of tt p ] \
Please use this if you have any prablems running the OT farball install \
]
w )
! JebStart | Cick logo to st

Click the OT Logo to bring up & download window, which should give you the option
saving the OT to your Desktop if you will be using it regulary.

What would you like to do?

® Create a new proposal

Documentation
Extensive documentation is available to help you work with the OT and apimally prepare your proposal:

© Open an existing project from disk

[1Do not show this message again

The graphic interface allows one to get help/feedback
and hints even with small knowledge of the system.
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File Edit View Tool Search Help
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Perspective 1

Project Structure ; Editors -
("Proposal | Program | | Spectal | "Spatial | Proposal | Catalog | Tab menu for viewer
My new idea _ || Proposal Information |
% [ My new idea ]
¢ G Proposal Proposal panEI Proposal Title Mty new idea | I
% ] Planned Observing —
¢ ‘ Science Goal () Proposal Cycle 99994
D Description
[ Field Setup .
D Calibration Setup Parameters Ed ItO I‘S PanEI
D Spectral Setup
|11 nntrnl and Parfarmance Parameters ?I:]Sat}(ra;}:lﬂ WU[CIS}
Template library. Turn the keys on the JTree below & read the
% [ Template library. Turn the keys on the JTree below & read | |
» wrosa] emplate panel -
% [ Planned Observin
o I8l Science Goal (Band 3 100 GHz (rest frame) d Feedback
o [l Science Goal (Band 3 Nyguist-sampled mos: l/ProbIems (" Information | Log |
« [a8 Srience Goal (Band 6 Mixed 219 GHz S5B Caq
o Science Goal (Band 6 13C0O J=2-1 mapping d | Description | Suggestion
o
] — Feedback Panel

Project Overview

Contextual Help Phase |I: Science Proposal
P an el 1. Please ensure you and vour co-Is are registered with the ALMA Hew CiEEE yalidate Submit
user portal Science Science Science acience
2. Create a new proposal by either: Proposal Goals Proposal Praposal

@ Selecting File = New Proposal
@ Clicking on the & icon in the toolbar

Click on the overview steps to view the contextual help

# Or clicking on this link eniparting Template Nead Wiew

: . . fa tha rafar And Likirany hare Phase 2
3. ghlr{:ik on the @ proposal tree node and complete the relevant Exporting Help? Steps

elds.




ALMA data flow

Correlator
Incaming
Sky Signal . .
-~ ALMA £.4 - 64
|[EE antennas) b= Link
15 kms
of fiber
Archive - Operations - Science
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L —— Analog | Digital




ALMA receivers

Heterodyne Receiver sensitive to Upper and Lower Side Bands (USB and LSB).
Sidebands are mapped to a lower frequency band by mixing the sky signal with a
Local Oscillator (LO). Varying LO1 changes the sidebands position.

ALMA receiver-band (fixed)

Wﬁ

VRF = vLO1 + VIF

vLO1 \V
ALMA receivers are
- 2SB (separated in the receiver):
Bands 3,4,5,7, 8 sidebands 4 GHz wide separated by 8 GHz
Band 6 sidebands 5 GHz wide separated by 10 GHz

- DSB (separated in the correlator):
Bands 9, 10 sidebands 8 GHz wide separated by 8 GHz




ALMA frequency setup

DOhserved Freguency
IBO'OOI | | | 1 I90|OOI | 1 | = l:":ll | | iLOO l:ll:ll 1 1 |1C|'5 |11C||0l:l

Blue= receiver band ! :
Yellow=sidebands
Blue vertical line= Band 3.

target line 2 sidebands to
Blue horizontalline= SIEEEERINNY (1vccssss: see target lines

continuum range SO3F w=0 4(5)-4 O3F w=0 4(5)-4(4) (NGC5953)
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Freauencw in Taraet Frame

Observed Frequency
230100 235|100

Band 6:
2 sidebands for
2SB continuum

ingle Continuum (NGC5853)
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— 5-10GHz
separation
allows 13CO
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SC0 w=0 2-1 [NGC5953)
O w=02-1 (NGC5553)
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INPUT from
front ends

each of 2 pol

The 4 basebands can be
setup independently

Highly flexible correlator:
>70 modes

ALMA correlator

CORRELATOR split OUTPUT from each
in 4 quadrants baseband
lgquadrant=

1baseband=
2GHz

lquadrant=
1baseband
=2GHz

lquadrant=
1baseband
=2GHz

lquadrant= 8192 channels

1baseband 1,2 or 4 polarisations

=2GHz Spectral window:
31MHz-2GHz




ALMA spectral windows setup

Ohserved Fregquency
225'00

|CICI 1 1 | 1 1 1 23(:)'0(:I | 1 | 1 2=

2SB:
2 basebands per
34502 w=0 10(551-11(4.8) (NGC5955 ) S|deband

D w=0 2-1 (NGC5953)

HICHZCHN w0 24(14,11)1-23(14,10) (NGC5953)

S50 G(51-504), F=15/2-13/2 (NS5 C5953)
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Ohserved Freguency
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Select the band
(i.e. choose the receiver)

Fix LO1 to define the 2 sidebands

Fix LO2 to define the 4 basebands

Chose your polarisation and
spectral resolution within each baseband

S0

Freguency [(GHz]

=E/\EE =

ir

do1VvV1dd4d02

1 pol: up to 8192 channels (=resolution
elements)

2 pol: up to 4096 channels

Full stokes: up to 2048 channels




ALMA correlator summary

4 independent basebands
~70 modes:
2 GHz to 31 MHz bandwidth / 8192 channels / 1,2 or 4 pol products

Varying sampling options (better sensitivity with degraded resolution)
Continuum mode

Possibility to observe many spectral windows/baseband (with same or different
resolution/width, polarisation properties...)




ALMA status & next milestones

— e N

Science Verification
On-going to observe known sources to validate the output of ALMA
Data made public (in June): not for science
Early Science
31 March: call for proposals and ALMA Science Portal opening
1 June: opening of the archive for proposal submission

30 June: proposal submissione deadline

30 September 2011 - 30 June 2012:

ES Phase 0 observations (500-700 h)
http://almascience.eso.org/call-for-proposals




First tests of science with ALMA

High resolution and sensitivity imaging Study of high-z objec

In total power and line.

Flux {anb ivany scalep

- ﬂlu
349 392 394 3MPE M9E 3 ¥D2 %04 380
Observing Fraquency (GHz)

As a test of ALMA's ability fo observe broad spectral lines, we observed the quasar BRI 0952-0115, which is at a red-
shift of z =4.43. The obyect is again unresolved on short baselines, but the 158 micron line from ionized carbon 1s clearly

defected in the spectrum, which is impressive given that this observation took only one hour in total
This shows the well-known spiral NGC253, with an aptical image of the whole galaxy on the left (credit £SO). The

ALMA lest images show dense clouds of gas in the central regions of the galaxy: (middle) the CO J = 21 line at ALMA 8 antennas hw/sw tests mid 2010
230 GHz and (nght) the continuum and CO J = 6-5 line at 690 GHz

An example of ALMA's potential as a ' I Sulfur] monoxide "'C;C"

spectroscopic instrument: on the left **

15 the map of the molecuiar “hot core”
G34.26+0.15, which is unresolved

with the short baselines that we are

1

| Methanaol

presently using, so the “image” is not

El:hyl C}ﬂnlda

=3 ”|4| n'

;4-«-.«,;44 \"“I*ﬂ " #:.a it ¥l n.“;,
High resolution spectroscopy ! |

the ,‘fJ-'"Of. 962 98,4 S5 ag.8 o 99.2 994 99,5 55.8 100 100.2

very inferesting whereas a secfion of

the spectrum near 100 GHz shows a

“forest” of molecular nes. A few of the

chemical species that are responsible
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for the ermission lines are identified on




Full array Early Science

Frequency range: 10 bands 30-900 GHz 4 bands (3, 6, 7, 9)
Antennas: 50x12m + ACA 16x12m (no ACA)
Sensitivity 0.15 mJy in 1 min at 230 GHz 0.5 mJy in 1 min at 230 GHz
Max baseline: 150m-16km 2 configs: 18-125m
36-400m
Resolution: 20 mas @ 230 GHz 1000 mas @ 230 GHz
70 correlator modes 20 correlator modes
Mosaic capability Limited mosaic capabilities
Pipeline reduction in Chile Reduction @ ARCs

Toe Flux Ty Field of View

Band Frequency [GHz] Angular Resolution [¥] Maximum Scale [¥]
[mK] [mJy] [K] [

Care about resolution and
sensitivity limits in ES

Properties of the Compact Configuration (baselines of ~18 m to ~125 m)
3 100 3 21 065 0.14 0.030
G 230 2.3 a 10 020 0.029
1.55 (5] 18 037 0.043
Band Lower frequency [GHz] Upper frequency [GHz] Type Lo 3 L] e e

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

100 1.56 10.5 7.6

230 0.68 4.5 11

045

023




ALMA-ES correlator summary

—4-independent-basehbands— Same mode for all the basebands
—AORedes— 14 modes

2 GHz to 31 MHz bandwidth / 8192 channels / 1,2 or 4 pol products
Vearyirg-samphrg-eptions-(betiersensitivitwith degraded resaliition)

Continuum mode

resetdterrwittrpotartsatior properties...) Only one spectral window per baseband

Care about the limitations in resolution
and sensitivity for the ES!

ALMA ES is ok for few hours, limited scope projects!
Furthermore, experience in mm interferometry is needed
among investigators because data won't pass through the pipeline
Calibration quality is being assessed!




The Calibration setup in the observing tool

“..We STRONGLY suggest that you leave this choice at 'System-defined'...”

D3 ||"|g | 00|

File Edit View Tool Search Help

(8] [4]=] [

at least for the ES Phase 0

|_== || =

Perspecti

Project Structure
Proposal |’3|'og|'am |

!
E

| Editors

Spectral |/-5patial rCaIibration Setup

Unsubmitted Proposal

[} Field Setup
[ Spectral Setup
[} Calibration Setup

[y Control and Performa
1] Il [ 1]

Unsubmitted Proposal (read-only)

¢ = Template library. Turn the keys on
+ @ Proposal
7 1 Planned Observing

1 I

Select calibration setup.
If "system" is selected, the ALMA system will select default calibrators.

Goal Calibrators

Select User-defined calibration to choose your own calibrators, or Systemy<defined calibration to let the system automatically select the calibrators to be observed.
We STRONGLY suggest that you leave this choice at "System-defined - the Observatory will ensure that suitable calibrators are selected.

2+ System-defined calibration
® User-defined calibration
@ When first selected, the table shows a reasonable set of calibrators to include.

@ Dynamic Calibrators are found by a source catalogue query executed at project execution time. Edit the query with Edit Criteria....
@ Fixed Calibrators are calibrators specified now, at project creation time. Specify which calibrator should be observed with Edit Target ...

S
Problems rlnformation r Log | Add Dynamic Calibrator__. Add Fixed Calibrator... Delete Selected Calibratic
|Description| Suggestion Calibration Intent Target Type Source Name RA Dec

Amplitude Dynamic Calibrator 00:00:00.000 £ 20.00° | 00:00:00.000 £ 20.00°
Paointing Dynamic Calibrator 00:00:00.000 + 20.00° | 00:00:00.000 + 20.00°
Phase Dynamic Calibrator 00:00:00.000 £ 20.00° | 00:00:00.000 £ 20.00°

Bandpass Dynamic Calibrator 00:00:00.000 +20.00* | 00:00:00.000 + 20.00°




Calibration Plan

Holography
(Amp, Pha, Opt, Bp, Pai)

Polarimetry
(Amp, Pha, Bp, Fal, Fol,
1 Del, Opt, PB)
\‘\ Baseline ACA
e (Pha, Bp, Poi, Loc, Del, Opt) (Amp, Pha, Opt, Bp, Poi)

(Amp, Pha, Opt, Bpa)

Interferometry
(Amp, Pha, Bpa, Poi, Del,
Opt, PB

Single Dish
(Amp, Opt, Poi)

Amplitude Bandpass Painting
Phase [Pmanzam [_ Lacatian |

| Amplitude I ‘ | Bandpass I { Painting Fﬁmary
| Polarization | ¥

Observing

Modes

HW/SW
Observation
Sequences

Examples/
Descriptions

ALMA Memos,

Calibration System OVRO/BIMA/

Technical Specifications

and Requirements PABL/SMA /LA

Experience, etc.

Requirements & experience
feed the description of the
various kinds of calibration
which drived the HW/SW
developement.

The descriptions generate the
sequences of observations
that constitute the various
observing modes.
Reference doc in

Mangum (2006)'s memo

Remember that:

- ALMA has unprecedented
sensitivity & resolution at
mm-submm frequencies

- Projects are dynamically
scheduled.

- PI (in FUllALMA) receive
the calibrated, reduced
data.

- ALMA structure is (in
FullALMA) also for not




ALMA calibration summary

Phase calibration
Bright unresolved sources (mostly quasars from AT20G, Planck ...)
Fast switching on calibrators within 2° every few min
Water vapour radiometry (emission at 183GHz atmospheric line,
deduce phase fluctuations on 1s timescale)
positional accuracy <1/10 synthesized beam-width

Flux density scale (primary)
Planets/moons can be used (Neptune, Titan)
Asteroids, Radio stars, quasars depends on quality of models,
frequency, configuration...
Initial expected accuracy <5% B3, <10% B6-7, <20% B9

Bandpass calibration
Bright unresolved sources (mostly quasars from Planck catalogues)

Polarisation calibration
Well known polarized or unpolarized sources (edges of
planets/moons?). Still under characterization.

=TS k




Existing calibrator databases

- ATCA, SMA, VLA calibrator pages including planetary data
- Herschel catalogues

- Planck Early Release Compact Source Catalogue (Planck collaboration 2011)
30, 44, 70, 100, 143, 217, 353, 545, 817 GHz allsky

- AT20G (Murphy et al. 2010) 4.8, 8.6, 20 GHz Southern sky >50mJy @20GHz +pol
- PACO (MM et al. 2011) 4.5-40GHz Southern sky 463 sources +pol
BS>500mJy in AT20G
FS>200mJy in AT20G
+ inverted & upturning +ATCA calibrators
- SIMPIE (Procopio et al.2011, Righini et al. In prep) 5,8,20 GHz Northern sky WMAP sources

All the ALMA observations will update the ALMA calibrator catalogue.




Reasons for new databases

The knowledge of the properties of extragalactic radio source populations at frequencies >10
GHz is poor because large-area high-frequency surveys are very time-consuming with high
sensitivity ground-based diffraction-limited telescopes.

To date, the Australia Telescope 20 GHz (AT20G, Murphy et al. 2010) is the largest ground-based
sample of the high radio frequency sky: it is 93% complete above 100 mJy at 20 GHz over the
whole Southern sky with follow-up (within a few weeks time) at 4.8 and 8.6 GHz. No comparable
samples exist for the Northern hemisphere.

20 GHz sourcecounts

It demonstrated that (MM et al. 2010):
- The bright samples are dominated by
flat-spectrum sources
- Steep-spectra sources grew important at
lower flux densities and higher frequencies

- The spectral behaviour cannot be easily
described by a power law

- The spectral index distribution changes
with flux density and frequency

- The median 1yr variability at 20GHz is 6.9% : A
increasing with frequency (Sadler et al. 2006) 15 -10 -05 00 05

Log(S [Jy])

Log(S**dN /dS[Jy"*/sr])



Sources as CMB contaminants

Foregrounds power spectra (Leach et al. 2008)

CMB

Nose

: Galoxy
Paint sources
Thermal 57

1000

Fluctuations due to radio sources are the
main contaminants of the CMB signal
on scales smaller than 30 arcmin (De
Zotti et al. 1999, Toffolatti et al. 2005).

They need therefore to be carefully
subtracted to avoid biasing the estimates
of cosmological parameters.

Extrapolation from low frequencies
are highly unreliable and modelization
of source population is extremely
challenging.

Planck offers a unique opportunity to carry out an unbiased investigation of the
spectral properties of radio sources in a poorly explored frequency range,
partially unaccessible from the ground before ALMA.




The Planck satellite

: - First light survey
& at high galactic latitude

‘ln the Mllkg Wag . in the Milky{Way
A *“ '

Large scale structure First light survey . o i
L. o ol

The Planck one-year all-sky suruey Lesa

() ESA, HFI and LFI consortia, July 2010

Main target: imaging the CMB
anysotropies.

Allows all sky survey of
foregrounds In the frequency
range 30-857 GHz.

First release in Jan 2011.
Cosmological results due to come
in 2013. Scanning strategy fully
predictable (the POFF tool, MM &
Burigana 2010).

Primary mirror




The Planck Early Release Compact Source Catalogue

The ERCSC (Planck collaboration 2011) is a list of high reliability (>90%) sources, both
Galactic and extragalactic, derived from the data acquired by Planck between August 13
2009 and June 6 2010. (~1.6 full sky surveys). It consists of:

9 lists of sources, extracted independently from each of Planck's nine
frequency channels.

2 additional lists extracted using multi-channel criteria:

the Early Cold Cores catalogue (ECC), consists of galactic dense and cold
cores, selected mainly on the basis of their temperature

the Early Sunyaev-Zeldovich catalogue (ESZ), consists of galaxy clusters
selected by the spectral signature of the Sunyaev-Zeldovich effect.

Freq [GHz| 30 ¥ 70 100 143 217 353 545
A{um) 10000 6818 4286 3000 20098 1382 850 530
Sky Coverage (%) 9996 0908 0909 0097 0082 008 0083 00.80
Beam FWHM ()7 3265 2700 13.01 994 7.4 466 441 447
# of Sources 705 452 500 1381 1764 5470 6084 7223

# of |b| = 30° Sources 307 143 157 332 420 691 1123 2535

10er® (mly) 1173 228 2250 1061 750 807 1613 2074
10 (mJv) 487 1023 673 500 328 280 249 471
Flux Density Limit? (mJy) 480 385 481 344 206 183 198 381
Notes, "™ lhe precise beam values are ]JFESE!TI[E!E in Flanck Collaporation (201 1e) and Planck Collaboration (201 1T). 1his table shows the values

- which were adopted for the ERCSC. ® Flux density of the median > 100 source at |3| > 30° in the ERCSC where « is the photometric uncertainty
of the source. ' Flux density of the faintest >10c source at |b| > 30° in the ERCSC. '’ Faintest source at |5 > 30° in the ERCSC.

= il
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The Planck Early Release Compact Source Catalogue

Spectral index distribution for ERCSC
sources with dec>30deg and radio
sources source counts up to 217GHz
ol 10°
0.05F 030 1 044 L 070 100 GHZ . - '
0 =] =l 101_ -------,--III-I- R
amn® [
. 03} +
S 0.25 — 10 S . m |
4 - 0 i0 0 0
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The databases sensitivity
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Fig.5. The Planck ERCSC flux density limit both at || < 10° (dashed black line) and at |b| > 30° (solid black line) is shown relative to other
wide area surveys. Also shown is the spectrum of known sources of foreground emission with red lines. The ERCSC sensitivity is worse in the
Galactic Plane due to the strong contribution of ISM emission especially at submillimetre wavelengths. In the radio regime, the effect is smaller.
The WMAP 5¢r values are derived from the NEWPS catalogue of Gonzilez-Nuevo et al. (2008).




The Planck ATCA Coeval Observations project

Nearly simultaneous (within 10 days from Planck observations) with ATCA
multi-frequency observations (from 4.5 to 40 GHz)
in total intensity and polarisation.

Planck maps Australian telescope data

e

.
Planck St AT*IA source catalogu



The Planck ATCA Co-eval Observations database

The selection was done in the AT20G catalogue + long term observations data

Complete sample of inverted
and upturning sources
between 5 and 20 GHz (69)

Complete sample of

flux density selected:

162 S(@20GHZz)>200 mJy
(Bonavera et al. In prep)

189 S(@20GHZz)>500 mJy
(MM et al. 2011)

Variable sources (in ATCA
observations)

63 known Blazars
observed with APEX

Total number of sources: 483




The Planck ATCA Co-eval Observations database

174 bright sample compact sources
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The Planck ATCA Co-eval Observations database

The variability index

Has been estimated for the best
couple of observations for each
source.

We confirmed the trend towards
an increase of variability with
frequency and a marginal
indication of a larger variability
on longer time scales

The median variability at 20GHz
on 9 months is about 9%

I months
B months
9 months

10000
freq[MHz]
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Absolute Amplitude Calibration

- ALMA absolute calibration goal is 1 %

- Relative amplitude accuracy of 1 % is needed for high dynamic range images (up to 10*).

- So far, “absolute” calibration is hardly ever performed: most arrays (even at cm wavelengths)
rely on so-called primary amplitude calibrators, which have been measured in an absolute way once

(or twice) and are assumed constant since then.

- At mm wavelengths, the primary calibrators are the solar system planets. However, they
have not yet been measured or modeled with better than 5% accuracy.

- At sub-mm wave-lengths, the situation is even worse. The IRAM interferometer currently achieves
about 5 % accuracy at 3 mm, and 10 % at 1.3 mm.




Telescopes absolute & cross calibration

Absolute calibration of the Planck detectors (up to 353 GHz)
is derived from the annual modulation of the CMB dipole by

: 1 spin period
the Earth’s orbit around the Sun. amp ~LSpinp 2
Absolute dipole measurement is obtained by //\ /\ >
differentiating along a spin period. Flux density time

calibration is expected as accurate as 1% up to 353 GHz

By exploiting the CMB dipole-based Planck calibration we can:

- establish the relative flux scale between Planck and ground-based tel at mm freq

- define an absolute calibration for all the telescope

The fluxes can be both transferred to the primary calibrators and used to improve the models for
planets and calibrator sources

An observing project for cross-comparisons is observing about 20 bright sources
simultaneously (i.e. within few days) with
ATCA, Medicina and AMI at 3-6cm and 12mm,
at 7mm between ATCA and VLA + Planck,

at 3mm between ATCA, ALMA and CARMA + Planck.
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Summary
ALMA is a unique instrument in the (sub-)mm (0.3 to 10 mm) range
Unequaled sensitivity
Large collecting area (7200 m?), excellent dry site (5000 m altitude)
e.g. 6 uly in 6h @ 230 GHz
Great imaging capabilities
50 antennas +ACA, variable configuration
High resolution (15km = 40 mas @ 100 Ghz,5 mas @ 900GHz)
Flexible spectral configuration
Pipeline reduced data
Early Science proposal submission deadline on 30" of June
(care for the limited capabilities !!!)
16 antennas, baselines up to 450m, reduced number of spectral modes

Tools are designed to help the experienced AND non experienced user to use
ALMA.

Access to the ALMA world through the Science Portal and the ALMA Observing Tool

Calibration accuracy is beng improved, also exploiting synergies and simultaneous
observations with other facilities, like Planck, ATCA, ...




Contact the Helpdesk and
your ARC node for support

Useful links:
ALMA UP: http://almascience.org/
ALMA PRIMER FOR ES: http:/lalmatelescope.calALMAPrimer.pdf
ALMA CfP: http://almascience.eso.orgl/call-for-proposals

Helpdesk: https:/lalma-help.nrao.edu/



http://almatelescope.ca/ALMAPrimer.pdf
http://almascience.eso.org/call-for-proposals
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