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Why simulate ALMA observations

Interferometers do not sample all spatial frequencies on the sky,
so the image obtained from interferometric observations does not
necessarily represent the full brightness distribution.

Simulations of ALMA observations are not required for a proposal, but
they can strengthen it in some cases.

They can demonstrate the need for specific configurations, or combinations
of configurations, to resolve certain structures or meet specific goals.

If they are discussed to justify any technical
aspects of the observation their results should be included in the
science case and in the technical justification.
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Why simulate ALMA observations

Assume this is our target
field:

4 point sources

1 central gaussian
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Why simulate ALMA observations

ALMA Cycle2.1 cfg most compact
8hrs observations 1 pointing

complist_cfgZ.1.alma.cycleZ.1.image

2
g
©

A

o
=

=]
FE]

D
(]
=]
L]
=]
[}
el

10"00M00%5  00%2 0050  09s9Msgs 7

JZ000 Right Ascension

4 A AT A ~S S A AN A MeEAS
AR DET.8 Q072 09"59"59° R

JZ000 Right Ascension

\\\:‘-‘ - EUROPEAN ARC
ALMA RNV Regional Centre || Italian



Why simulate ALMA observations

ALMA Cycle2.7 cfg most extended
8hrs observations 1 pointing

complist_cfgZ./_new.alma.cycleZ./.image
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Why simulate ALMA observations

" | Extended

| Compact 12m+ACA

A more complex model:
many point sources and many
gaussians

The extended configuration misses
completely the emission from the
largest gaussian component.

The compact cfg recovers the
extended emission.

Adding ACA gives a more precise
representation of the flux.

To recover both extended and point
sources the combination of multiple
12 m array cfg and ACA are needed.
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Why simulate ALMA observations

Simulation of a M51-like galaxy

The extended configuration reproduces
well the model since most of the
emission is on small angular scale.

The compact array gives the
information on larger scales, and
adding ACA the short spacings are
recovered and the flux density
recorded is closer to the model one.

The extended configurations

cannot be combined directly with ACA
because the large difference in
uv-coverage would produce negative
holes in the final image
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ALMA configurations available during Cycle 2

Band 3 6 7 8 9
Frequency (GHz) | 100 150 230 | 345 | 460. | 650
Configuration
7-m 0,.s (arcsec) 19.26 | 12.84 | 8.38 | 5.58 | 4.19 | 2.96
Orrs (arcsec) 41.7 | 27.8 18.1 | 12.1 | 9.1 6.4
7-m-NS 0,cs (arcsec) 18.80 | 12.53 | 8.17 | 5.45 | 4.09 | 2.89
O rs (arcsec) 44.2 29 .4 19.2 | 12.8 | 9.6 6.8
C34-1 0,cs (arcsec) 3.73 | 2.49 1.62 | 1.08 | 0.81 | 0.57
O rs (arcsec) 26.1 17.4 11.4 | 7.6 5.7 4.0
C34-2 0,.s (arcsec) 2.04 1.36 | 0.89 | 0.59 | 0.44 | 0.31
Orirs (arcsec) 26.3 17.5 114 | 7.6 5.7 4.0
C34-3 0,.s (arcsec) 1.40 | 093 | 0.61 | 0.40 | 0.30 | 0.21
O rs (arcsec) 18.0 12.0 7.8 5.2 3.9 2.8
C34-4 0,cs (arcsec) 1.11 0.74 | 048 | 0.32 | 0.24 | 0.17
O rs (arcsec) 18.0 12.0 7.8 5.2 3.9 2.8
C34-5 0,cs (arcsec) 0.75 0.50 | 0.33 | 0.22 | 0.16 | 0.12
Orr rs (arcsec) 14.4 9.6 6.3 4.2 3.1 2.2
C34-6 0,.s (arcsec) 0.57 | 038 | 0.25 | 0.16 | 0.12 | 0.09
Orr rs (arcsec) 9.1 6.1 4.0 2.6 2.0 1.4
C34-7 0,cs (arcsec) 0.41 0.27 0.18 | 0.12 | - -
Oy rs (arcsec) 9.1 6.1 40 | 26 | - -
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The OT will decide automatically how many 12 m array
configurations are needed, based on the values of
Desired Angular resolution and

Largest angular structure

you give as input.

Opeelarcsec) | @prps (arcsec) | Array combinations for a specified {0,.s,0xrs} | Time ratios Total Time

| 0.41-0.57 < 0.1 C34-7 1 1.0 X Aprtended
0.41-0.57 0.1-18.0 C34-7 + C34-3 1:05 1.5 X Aortended
0.41-0.57 18.0-41.7 C34-7 + C34-3 + T-m 1:05:2 3.5 X Acrtended
0.41-0.57 > 41.7 C34-7 + C343 + 7-m + TP 1:05:2:4 | 5.5 % Acrtended

Table 7.4 ALMA cycle-2 Technical Handbook
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The OT will decide automatically how many 12 m array
configurations are needed, based on the values of

Desired Angular resolution and
Largest angular structure
you give as input.

Largest angular structure

Time ratios

Total Time

0.41-0.57

0 metarcsec) | 6 arcsec) | Array combinations for a specified {0,000 rs}
| 0.41-057 » < 9.1 ) C34-7
0.41-0.57 118, C34-7 + C34-3
0.41-0.57 18.0-41.7 C34-7 + C34-3 + T-m
C34-7 + C343 + 7-m + TP

> 41.7

1

1:0.5
1:05: 2
1:056:2:4

1.0 x fﬁe.tfended
1.5 % a"l\uf.t:fr&'m:.f-fr:.f
3.9 X Acrtended
2.9 X a"2‘=-E:r:frs'ndlrsd

Table 7.4 ALMA cycle-2 Technical Handbook
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The OT will decide automatically how many 12 m array
configurations are needed, based on the values of
Desired Angular resolution and

Largest angular structure

you give as input.

Largest angular structure

0 sl arcsec) arcsec) mbinations for a specified {#,.,00 rs} | Time ratios Total Time

| 0.41-0.57 1 1.0 X Acrtended
0.41-0.57 118, C34-3 1:05 1.5 X Aortended
0.41-0.57 18.0-41.7 C34-7 + C34-3 + T-m 1:05:2 3.5 X Acrtended
[}-11 0.57 > 41.7 C34-7 + C343 + 7-m + TP 1:05:2:4 | 5.5 % Acrtended

The most extended configuration is enough!

Table 7.4 ALMA cycle-2 Technical Handbook
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The OT will decide automatically how many 12 m array
configurations are needed, based on the values of
Desired Angular resolution and

Largest angular structure

you give as input.

Largest angular structure

0... (arcsec) | Opyrps (arcsec) | Array combinations for a specified {#,...0aps} | Time ratios Total Time

"~ 0.41-0.57 0 C34-7 1 1.0 X Acrtended
0arus7 €oa-180 D KC347 + €343 1:05 1.5 % Agatended
0.41-0.57 18.0-41.7 C34-7 4+ C34-3 + 7-m 1:05: 2 3.9 X Acrtended
0.41-0.57 > 41.7 C34-7 4+ C343 4+ 7m + TP 1:05:2:4 | 55 %X Acrtended

2 main array configurations are needed!

Table 7.4 ALMA cycle-2 Technical Handbook
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The OT will decide automatically how many 12 m array
configurations are needed, based on the values of
Desired Angular resolution and

Largest angular structure

you give as input.

Largest angular structure

| ... (arcsec) | farps (arcsec) | Array combinations for a specified {8, rs} | Time ratios Total Time

C 0.41-0.57 gt Cldz 1 1O D e nded
0.41-0.57 9.1-18.0 ‘\Q3¢l—? — C3¢l—-> 1: 0.5 1.5 X Acrtenged-
0.41-0.57 i . C34-7 4+ C34-3 + 7-m 1:05: 2 3.0 X Acrtended
0.41-0.57 > 41.7 C34-7 4+ C343 4+ 7m + TP 1:05:2:4 | 55 %X Acrtended

2 main array configurations are needed!
Time scaling assumed for the observations
Table 7.4 ALMA cycle-2 Technical Handbook
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The OT will decide automatically how many 12 m array
configurations are needed, based on the values of
Desired Angular resolution and

Largest angular structure

you give as input,

and suggests the use of ACA if needed.

Largest angular structure

| ... (arcsec) | farps (arcsec) | Array combinations for a specified {8, rs} | Time ratios Total Time

C 0.41-0.57 < 0.1 C34-7 1 1.0 X Acrtended
0.41-0.57 g > L] C3-—1_;L._ W Y 1: 05 Lo x 1_%
0.41-0.57 CC34-7 + C34-3 + 7-mD (1:05: 2 3.5 X Acgrondod]
0.41-0.57 > 41.7 C34-7 4+ C34-3 + 7m + TP 1:05:2:4] 5.6 x Acrtended

2 main array configurations + ACA are needed!
Time scaling assumed for the observations
Table 7.4 ALMA cycle-2 Technical Handbook
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The OT will decide automatically how many 12 m array
configurations are needed, based on the values of
Desired Angular resolution and

Largest angular structure

you give as input,

and suggests the use of ACA if needed.

Largest angular structure

| ... (arcsec) | farps (arcsec) | Array combinations for a specified {8, rs} | Time ratios Total Time

C 0.41-0.57 < 0.1 C34-7 1 1.0 X Acrtended
0.41-0.57 g > L] C3-—1_;L._ W Y 1: 05 Lo x 1_%
0.41-0.57 CC34-7 + C34-3 + 7-mD (1:05: 2 3.5 X Acgrondod]
0.41-0.57 > 41.7 C34-7 4+ C34-3 + 7m + TP 1:05:2:4] 5.6 x Acrtended

2 main array configurations + ACA are needed!
Time scaling assumed for the observations
Table 7.4 ALMA cycle-2 Technical Handbook
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In spectral line mode (in band 3 to 8)
the Total Power array is also available.

The OT, when the use of ACA is needed assumes that

TP is also needed and gives an increased estimate of the
observing time.

If you don't need TP you have to explicitly say so!

Largest angular structure

| ... (arcsec) | farps (arcsec) | Array combinations for a specified {8, rs} | Time ratios Total Time

C 0.41-0.57 < 0.1 C34-7 1 1.0 X Acrtended
0.41-0.57 9 (%L—CZQ - 1: 0.5 1.5 X Acrtended
0.41-0.57 18.0-41.7 34-7 4+ C34-3 + 7-m 1: 052 3.5 x A satended
0.41-0.57 k} 41.7 ‘\%:034—3 -+ T—m) < 1:05:2:4 | 55 x Acrien
P T T \ E— , D -

The OT assumes you heed TP in both cases!

Time scaling assumed for the observations
Table 7.4 ALMA cycle-2 Technical Handbook
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Two software tools available to help users simulate images
resulting from an ALMA observations:

Simulations with CASA tasks

simobserve & simanalyze (suggested CASA 4.2)
Tasks to produce ALMA data from an input sky model
(theoretical model or previous observations)

Observation Support Tool

The OST is a webtool hosted by the UK ARC with a
website acting as a simple GUI to set parameters and run the
simulations




Simulations with CASA

* Allow you to simulate observations starting from images or

component list.

* You can scale the spatial axes and the flux of your model
to shift the data to what would be observed for a similar
target at a different distance.

* You can combine observations taken with different
configuration and with the ACA

e New simple task simalma

* If you need CASA simulations we can help you running
CASA scripts
during this afternoon session or some other time.




ALMA Observation Support Tool

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

- Hy \.

= ALMAO yservation §'uppor ToO!

Version 2.0
(ALMA Cycle 2)

Queue Status » Help » ALMA Helpdesk

(=3 Eal

Array Instrurment IALMA v l OST Latest News

Sky Setup Source model I 0OsT Librar‘g: Central point source | = l Choose a library source model or supply wour own
Upload a FITS file Browse... | Mo file selected. You may upload vour own model here (max 10ME)
Declination [-3 Sd00mO0.0s l Ensure correct formatting of this string (+/-00d00m00.0s)
Image peak / point flux in I mJy < l [0.0 l Set to 0.0 for no rescaling of source model
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Array selection

= ALMAO yservation Q'dppOIA' o8

Version 2.0
(ALMA Cycle 2)

= - Queue Status » Help » ALMA Helpdesk
Array Instrument ALMA v*l Pma e el
Sky Setup Source model Choose a library source model or supply wour own
ACA
: ALMA + ACA
Upload a FITS file You may upload vour own model here (max 10ME)
Declination ALMA C?CLE 2C34-1 Eb_max_ lﬁﬁm} | Ensure correct formatting of this string (+/-00d00m00.0s)

ALMA Cycle 2 C34-1 + ACA Cycle 2

Image peak  point flux in |m ALMA Cycle 2 C34-2 (b_max= 304m) Set to 0.0 for no rescaling of source model
© ALMA Cycle 2 C34-2 + ACA Cycle 2
ALMA Cycle 2 C34-3 (b_max= 443m)
ALMA Cycle 2 C34-3 + ACA Cycle 2
ALMA Cycle 2 C34-4 (b_max= 558m)
ALMA Cycle 2 C34-4 + ACA Cycle 2
ALMA Cycle 2 C34-5 (b_max= 820m)
ALMA Cycle 2 C34-5+ ACA Cycle 2

ALMA Cycle 2 C34-6 (b_max= 1091m)
ALMA Cycle 2 C34-6 + ACA Cycle 2

ALMA Cycle 2 C34-7 (b_max= 1508m)
ALMA Cycle 2 C34-7 + ACA Cycle 2

ACA Cycle 2: 7m (Standard) I

EUROPEAN ARC
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Source model

Version 2.0
(ALMA Cycle 2)

Array

Sky Setup

Instrument

Source model

Upload a FITS file

Declination

Queue Status » Help » ALMA Helpdesk
OST Latest News

L8]

[ALMA

I QST Library: Central point source Uploaded FITS image aply your awn
J OST Library: Central point source

Mo file selected. | OST Library: NGC1333 at 8 kpc L (max 10MB)

OST Library: Protostellar Cluster

[_35d00m00|05 l O5T Library: Protoplanetary Disk L g (+/-00d00mO0.0s)
OST Library: Nova Model

Image peak { point flux in [ mly © l [0'0

model

l OST Library: W49 in Lea T

OST Library: Watchmen logo
OST Library: 568ml|
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Source model

0 servatlnn Suppmﬁ' Sgl

Version 2.0
(ALMA Cycle 2)

= ( A Queue Status * Help ® ALMA Helpdesk

Array Instrument IALMA v l OST Latest News

Sky Setup Source model l 0OsT Library; Central pgint source | = l Choose a library source model or supply wour own
Upload a FITS file Browse... | No file selected. You may upload your own model here (max 10MEB)
Declination [—3 Sd00m00.0s Ensure correct formatting of this string (+/-00d00m00.0s)

Set to 0.0 for no rescaling of source model

@;‘ point flux in | mJy < l [O'O

The original image IXy will be scaled according to I' —_ IXy

(M is the original maximum value of the image) Xy M
0 means no scaling

If point source model is chosen this sets the flux of the source
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Observation setu

Observation
Setup

Central frequency in GHz [90 W
Bandwidth in | MHz | = | [32 /A

g:illl;?cummen @ O ves

Required resolution in arcseconds [1,0 l
Pointing strategy | Mosaic = .

Start hour anale [0,0 l
Phase Cycle in | seconds < | [0.0 l
on Phase Calibrator in

 seconds v ‘ [O'O l
On-source time in | hours < ‘ l3 l
Mumber of visits [1 l
Mumber of polarizations |Z|

The value entered must be within an ALMA band

Use broad for continuum, narrow for single channel

If Bandwidth = 7.5GHz use the ALMA recornmended spectral window
spacing for continuum simulations.

OST will choose config if instrument is set to ALMA

Selecting single will apply primary beam attenuation

Deviation of start of ohservation from transit

The lenagth of time between cutting to a phase calibrator.
Currently limited to either 0s or between 300s and 600s.

The length of time spent observing phase calibrator (including slewing
tirme).
Currently limited to either 0s or between 30s and 120s.

Per pointing for Mosaics.

How many times the observation is repeated

This affects the noise in the final map

Central frequency within the range of available ALMA bands.

Bandwidth of observations:
Narrow for lines, broad for continuum

EUROPEAN ARC
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Observation setu

Observation

Setup Central frequency in GHz [90 l The value entered must be within an ALMA band

Bandwidth in | MHz = | |3 2 l Use broad for continuum, narrow for single channel

Use recommended continuurm @ O If Bandwidth = 7.5GHz use the ALMA recornmended spectral window
setup? Mo Tes spacing for continuum simulations.

Required resolution in arcseconds [1,0 l OST will choose config if instrument is set to ALMA
Pointing strateagy | Mosaic | = Selecting single will apply primary beam attenuation
Start hour anale [0,0 l Deviation of start of ohservation from transit

T A | The lenagth of time between cutting to a phase calibrator.
Phase Cycle in | seconds & | [O'O l Currently limited to either 0s or between 300s and 600s.
On Phase Calibrator in The length of time spent obhserving phase calibrator (including slewing

de| o ‘ [0.0 l tirme).

| SEsHla S | Currently limited to either 0s or between 30s and 120s.
On-source time in | hours < ‘ l3 l Per pointing for Mosaics.
Mumber of visits [‘]_ l How many times the observation is repeated
Mumber of polarizations | 2l | This affects the noise in the final map

Use recommended continuum setup?
YES (only if bandwidth is 7.5GHz): it will use ALMA recommended spw
for continuum observations

EUROPEAN ARC
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Observation setup

Observation

Setup Central frequency in GHz [9(} l The value entered must be within an ALMA band

Bandwidth in | MHz | % | [3 2z l Use broad for continuum, narrow for single channel

Use recommended continuurm If Bandwidth = 7.5GHz use the ALMA recornmended spectral window

® g O ves

setup? spacing for continuum simulations.
Required resolution in arcseconds []_,() l OST will choose config if instrument is set to ALMA
Pointing strateagy | Mosaic | = Selecting single will apply primary beam attenuation
Start hour anale [(],Cl l Deviation of start of ohservation from transit
Phaze Cvele i | ds 2 | 0.0 The lenagth of time between cutting to a phase calibrator.
nase Cycle In | SBCONAS | ¥ ' Currently limited to either 0s or between 300s and 600s.
On Phase Calibrator in [ The length of time spent obhserving phase calibrator (including slewing
o 0.0 l tirme).
seconds ‘ Currently limited to either 0s or between 30s and 120s.
On-source time in | hours % ‘ [3 l Per pointing for Mosaics.
Mumber of visits []_ l How many times the observation is repeated
Mumber of polarizations | 2l | This affects the noise in the final map

Required resolution

Not needed if you select a specific Cycle 2 configuration

If you select ALMA in the array selection, the OST will select the
appropriate configuration given the frequency requirement.

EUROPEAN ARC
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Observation setup

Observation

Setup Central frequency in GHz [90 l The value entered must be within an ALMA band

Bandwidth in | MHz | % | [3 2z l Use broad for continuum, narrow for single channel

Use recommended continuurm If Bandwidth = 7.5GHz use the ALMA recornmended spectral window

® g O ves

setup? spacing for continuum simulations.
Required resolution in arcseconds []_,0 l OST will choose config if instrument is set to ALMA
@ng strategy | MggaiD Selecting single will apply primary beam attenuation

Start hour anale [0,0 l Deviation of start of ohservation from transit

has cle i | ds| & | [O 0 l The length of time between cutting to a phase calibrator.
Phase Cycle in | seconds| v ' Currently limited to either 0s or between 300s and 600s.
on Phase Cali!:uratu:ur in The length of time spent obhserving phase calibrator (including slewing

de| o ‘ [0.0 l tirme).

| SEsHla S Currently limited to either 0s or between 30s and 120s.
On-source time in | hours % ‘ [3 l Per pointing for Mosaics.
Mumber of visits []_ l How many times the observation is repeated
Mumber of polarizations | 2l | This affects the noise in the final map

Pointing strategy

Single pointing or

Mosaic: it will examine the sky area which is to be simulated and
return the number of pointings needed to cover the entire field




Observation
Setup

Observation setu

Central frequency in GHz

Bandwidth in | MHz | < |

Use recommended continuum
setup?

Required resolution in arcseconds

Pointing strategy

|20 l

32 l

® nNo O ves

e |

| Mosaic < |

@:ur angle

S —

Phase Cycle in | seconds < |

On Phase Calibrator in

|sec0nds C|

oo |
e |

@rce tirme in | hours c |

Mumber of visits

Mumber of polarizations

Start hour angle
this value indicates the time before/after the transit the observation starts.

ex. -1.5 with time on source 3 hrs means the source transits in the middle

of the observation.

The wvalue entered must be within an ALMA band

Use broad for continuum, narrow for single channel

If Bandwidth = 7.5GHz use the ALMA recormmended spectral window
spacing for continuum simulations.

OST will choose config if instrument is set to ALMA

Selecting single will apply primary beam attenuation

Deviation of start of ohservation from transit

The length of time between cutting to a phase calibrator.
Currenthy limited to either 0s or between 300s and 600s.

The length of time spent observing phase calibrator (including slewing
time).
Currenthy limited to either 0= or between 30s and 120s.

Per pointing for Mosaics.

How many times the observation is repeated

This affects the noise in the final map
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Observation setup

gztsuepmatlon Central frequency in GHz [9() l The walue entered must be within an ALMA band
Bandwidth in | MHz = | [32 l Use broad for continuum, narrow for single channel
Use recommended continuum @ ) If Bandwidth = 7.5GHz use the ALMA recommended spectral window
setup? = No A Yes spacing for continuum simulations.
Required resolution in arcseconds []_,() l QST will choose config if instrument is set to ALMA
Pointing strategy | Mosaic| = Selecting single will apply primary beam attenuation
Start hour angle [0,0 l Deviation of start of ohservation from transit
Phase Cvcle i | ds! 2 | [0 0 l The length of time between cutting to a phase calibrator.
nase Cycle in [REeenl ey : Currently limited to either 0s or between 300s and 600s.
On Phase Calibrator in The length of time spent observing phase calibrator (including slewing
| ds|2 | [0.() l time).
IECDH SIS Currently limited te either Os or between 30s and 120s.
On-source time in | hours < | [3 l Per pointing for Mo=aics.
Number of visits []_ l How many times the observation is repeated
Number of polarizations | ol | This affects the noise in the final map

Phase cycle

between 300 and 600 s. Indicates the on source time between cuts of
hypothetical phase calibrator.

On phase calibrator time spent on the hypothetical phase calibrator after
each on source cut.
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Observation setup

gztsuepmation Central frequency in GHz [9(] l The walue entered must be within an ALMA band

Bandwidth in | MHz = | [32 l Use broad for continuum, narrow for single channel
Use recommended continuum @ ) If Eial_'u:lwicltl'| = T_.5GH2 use the_ ALMA recommended spectral window
setup? = No A Yes spacing for continuum simulations.
Required resolution in arcseconds []_,() l QST will choose config if instrument is set to ALMA
Pointing strategy | Mosaic| = Selecting single will apply primary beam attenuation
Start hour angle [Q,O l Deviation of start of ohservation from transit
shase cyclen [seconds 2| | [0.0 l Cirrem e 5o s B ar betweat 3000 and Sdoe
On Phase Calibrator in Tl1e length of time spent observing phase calibrator (including slewing
| seconds ¥ | [GIG l gll:ll-:igntly limited to either Os or between 30s and 120s.
On-source time in | hours < | 3 l Per pointing for Mo=aics.

@er of visits How many times the observation is repeated
Number of polarizations | ol | This affects the noise in the final map

Number of visits
If the observation is longer than 24 hours, or occupies a limited range of hour angles is needed.
ex. only hour angle +/- 1 is acceptable but 20 hours on source are needed:
start hour angle must be set to -1, time on source to 2, -
and number of visit to 10
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Corruption and imagin

Corruption Atrmospheric conditions | PWY = 0472 mm |:‘_]_5t DCtiLE} = | Determines level of noise due to water vapour

Imaging Imaging weights | Matural | = | This allows a resolution / sensitivity trade-off
Perform deconvolution? | Mo {Return dirty image} - | Apply the CLEAN algorithm to deconvalve the image
Qutput image format | FITS = | CASA format images are returned as a tar file

Your email address is [Eggentiau Submit




Corruption

Corruption Atmospheric conditions

Imaging Imaging weights

Perforrm deconvolution?

Qutput image format

Your email address is

| PWV = 0.472 mm (1st Octile) FF =T T RN ) .- Srirl s 1, {lﬂ ﬂﬂﬁlﬂ] |:pour
PWV = 0.658 mm (2nd Octile)

| Natural < | PWV = 0.913 mm (3rd Octile} ..

| | PWV = 1.262 mm (4th Octile)

| No (Return dirty image) © | PWV = 1.796 mm (Sth Octile) | themase
. . PWV = 2.748 mm (6th Octile) |
|FITS || i file

PWV = 5.186 mm (7th Octile)

[essentia[! | Submit |

Add noise to the simulated observations
due to water vapor in different weather conditions
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Corruption

Imaging

maging

Atmospheric conditions

Imaging weights

Perforrm deconvolution?

Qutput image format

Your email address is

| PWV = 0.472 mm (Lst Octile) ¢

Matural <

[Nu (Return dirty image) < l
FITS ¢

[essentia[!

Determines level of noise due to water vapour

This allows a resolution / sensitivity trade-off
Apply the CLEAN algorithm to deconvolve the image

CASA format images are returned as a tar file
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Imaging

Corruption Atmospheric conditions PWY = 0472 mm (151; Octi[e]l = Determines level of noise due to water vapour
Imaging Imaging weights [ | This allows a resolution / sensitivity trade-off
Matural
Perforrm deconvolution? Uniform I image]l = Apply the CLEAN algorithm to deconvolve the image
£
Qutput image format . I CASA format images are returned as a tar file
Briggs
= ~ |
Your email address is |essentiaL! Submit

Weighting
Natural: visibilities are weighted according to the number of measurements within a given
region of the u-v plane. Maximum sensitivity but lower resolution than that offered.

Uniform: applies equal weighting to all visibilities. Maximum resolution.
Briggs: intermediate approach.
MA ifﬂi??&




Corruption

Imaging

maging

Atrmospheric conditions

Imaging weights

Perform deconvolution?

Qutput image format

Your email address is

| PWV = 0.472 mm (Lst Octile) ¢ |

Matural <

lNu (Return dirty image) < l
FITS <

[essentiaL!

Determines level of noise due to water vapour

This allows a resolution f sensitivity trade-off
Apply the CLEAN algorithm to deconvalve the image

CASA format images are returned as a tar file
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Imaging

Corruption Atmospheric conditions | PWY = 0472 mm (151; Octi[e} = | Determines level of noise due to water vapour

Imaging Imaging weights | Matural | | This allows a resolution / sensitivity trade-off

Perforrm deconvolution? ) ) = l Apply the CLEAN algorithm to deconvolve the image
| Mo (Return dirty image) N

Qutput image format CASA format images are returned as a tar file
Yes

Your email address is [EggentiaL! l Submit

Deconvolution
If required the OST performs it using the CLEAN algorithm.
The CLEAN cycle stops when the theoretical noise limit in the map is reached.
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maging

Corruption Atmospheric conditions [ PWY = 0472 mm |:j_st Octil.e:l = l Determines level of noise due to water vapour
Imaging Imaging weights Matural | This allows a resolution / sensitivity trade-off
Perforrm deconvolution? [ Mo [:Return dirt? image} = l Apply the CLEAN algorithm to deconvolve the image
Cutput image format -~ CASS format images are returned as a tar file
FITS ©
L3

Your email address is
CASA
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emaill

Corruption Atmospheric conditions | PWYW = 0472 mm |:‘_]_5t Octil.e:l = | Determines level of noise due to water vapour

Imaging Imaging weights | Matural | = | This allows a resolution / sensitivity trade-off
Perforrm deconvolution? | Nao {Return dirty image} - | Apply the CLEAN algorithr to deconvolve the image
Qutput image format | FITs = | CASA format images are returned as a tar file
Your email address is [Eggential! Submit

Your email address is essential!

You will be notified via email when the simulation is complete.
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Results overview

Overview
Click thumbnails to view full-size images. Left: linear colour scale, right: with histogram equalization.
Array configuration ALMA Cycle 2 C©34-7 (1508 m baseline)

Source model M51 originally observed in H_alpha

1050 ?
b
L=
o
i £
i b | £
i ion £ 2
F i .
i ol i
L)
Fuie
103
1000
£ID [ 1200
Bight A erison | plasts Bight o enuion | plasiy
Maximum elevation 77.89 degrees
Central frequency 90 GHz = Band 3
Eandwidth 0.00749999999999 GHz
Track length 8 hours = 1.0 visits
Hexagonal mosaic pointings 1 required to cover requested sky area with uniform sensitivity
Swstem temperature Teys = 67.5701719499 K
PWY 0.475 mm
Theaoretical RMS noise 0.000126651276648 Jy (in naturally-weighted map)
Restoring beam (resolution) Major axis = 0.474 arcsec, minor axis = 0.376 arcsec, PA = 93,255 deg
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Data products

Image
SWith: dnd Without
histogram equilization

Dirty E=am
(Point Spread Function)

synthesyzed beam
PSF

Coverage in the wv-plane

uv-plane coverage

10 (E5]
Baght Aucenuon | pos

e A0 pOD S0 1300 1300 LA
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Data products

Atmospheric
transmission for

all bands:{left).andthe
selected band (right)

Elevation vs time

Source elevation
Vs time

RIHIH]

Trarsmission fracion
El

o e
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You can simulate observations taken with one 12 m array
configuration and the ACA selecting it from the
array selector.

Data combination

NGC1333 model from the OST template

ALMA C34-7 ALMA ACA

ngc 1333 _aca.ost.image

You get two different simulated datasets.
The OST provides a python script to combine them.
You have to run it in CASA:

CASA> execfile('ost_combine.py’)
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Data combination
ALMA C34-7 + ACA

ngel333_aca_ALMApRIu

0o"oo™Mpz®

In this case the combination does not show a clear improvement in the
image because we are combining a very extended configuration with the
ACA.
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In summary

Simulations can provide informative results on the feasibility of proposed observations.
They can provide information on the fraction of the flux that is resolved out by a given
configuration.

BUT

Significant differences exist sometimes between the noise predicted by the
ALMA sensitivity calculator and the measured RMS in the simulated images.
Simulations should only be used to qualitatively assess the sensitivity.

Expected sensitivity (proposed observing time) should only be based on
the sensitivity calculator.
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ALMA sensitivity calculator
http://almascience.eso.org/proposing/sensitivity-calculator

Common Parameters

Dec

Polarization

Observing Frequency

Bandwidth per Polarization

Water Vapour

Column Density

tau/Tsky
Tsys

Individual Parameters

00:00:00.000

Dual -
345,00000 GHz -
0.00000 GHz -

@ Automatic Choice O Manual Choice

0.913mm (3rd

Octile)

tau0=0.158, Tsky=39.538

157,027 K

Number of Antennas |34

Resolution
Sensitivity(rms)
{(equivalent to)

Integration Time

12m Array 7m Array Total Power Array
9 | [2 |
0.00000 arcsec w | 2.,8974554 arcsec 17.923662 arcsec
0.00000 Jy w | |0.00000 Jy |+ |0.00000 y
Infinity K w [ 0.00000 K |«|0.00000 K
0.00000 s w | 0.00000 5 w ||0.00000 5
Integration Time Unit Option |[Automatic

Calculate Integration Time

Calculate Sensitivity




Grazie
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