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Main array antennas can be moved to form 10 different configurations
C-1 most compact — longest baselines 160 m (1.5” in Band 6) S
C-10 most extended — longest baselines 16 km (0.02" in Band 6)




Observations at various scales

Total Power 7-m array (ACA) 12-m array
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Configuration schedule - Cycle 18

10ct. 2023 20 Oct. 2023 10 Nov. 2023 1 Dec. 2023 20 Dec. 2023 10 Jan. 2024 1 Feb. 2024 1 Mar. 2024

C-8 C-7 C-6 C-5 C-4 C-3 maintenance C-1
longest baseline

26 Mar. 2024 20 Apr. 2024 10 May 2024 31 May 2024 23 June 2024 28 July 2024 18 Aug. 2024 10 Sep. 2024

C-2 C-3 C-4 C-5 C-6 C-5 C-4 C-3
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What does ALMA see?

THE ELECTRBMMAGNETIC SPECTRUM
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What can ALMA see?
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Atmospheric Transmission & ALMA Bands

r new in Cycle 10
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ALMA Science Gallery
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ALMA Science Primer for more: https://almascience.eso.org/proposings/early-science-primer


https://almascience.eso.org/proposing/early-science-primer

Proposal types

e Regular
o Projects requesting < 50 hours on the 12-m Array or < 150 hours on the 7-m Array
e Large Programs
o Projects requesting > 50 hours on the 12-m Array (with or without accompanying
ACA time) or > 150 hours on the 7-m Array in stand-alone mode

e Target of Opportunity (ToO) for certain classes of astronomical transient events
that occur at frequent and unpredictable intervals (e.g. gamma ray bursts)

e mm-VLBI and Phased Array proposals (anticipated to be in March/April 2024)

e Joint Proposals (partnered with JWST, VLA, & VLT)

*
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Submission procedure

ALMA proposals consist of two parts:
1. The that are set up in the ALMA Observing Tool (OT)
2. The that must be uploaded in the OT:
o 4 pages for Regular, ToO, VLBI, Phased Array, and DDT proposals
6 pages for Large Programs
Must follow certain rules (e.g. be anonymised)
Formatting templates available: https://almascience.eso.ora/proposing/proposal-template
Tips for writing a good proposal:
m I-TRAIN presentation:
https://almascience.eso.org/euarcdata/itrain13/HowToWriteReview_ITRAIN.pdf
m I-TRAIN video: https:/www.voutube.com/watch?v=FP8H-ObMMnU

*
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https://almascience.eso.org/proposing/proposal-template
https://almascience.eso.org/euarcdata/itrain13/HowToWriteReview_ITRAIN.pdf
https://www.youtube.com/watch?v=FP8H-ObMMnU

Duplicate observations

° of the same location on the sky with similar
observing parameters (frequency, angular resolution, coverage, and
sensitivity) are

e It is the responsibility of the proposers to check for duplicates:
o For more information see:
https://almascience.eso.org/proposing/duplications
o Check the ALMA Science Archive: https:/almascience.eso.org/aa/
o Use ALminer: a Python-based code to effectively query, analyse, and
visualize the ALMA science archive hitps:/alminer.readithedocs.io/

f©\. o
\ A % ALMA archive mining and visualization toolkit
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https://almascience.eso.org/proposing/duplications
https://almascience.eso.org/aq/
https://alminer.readthedocs.io/

ALMA Science Archive
Live demo

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




Dual Anonymous Review Process

Andrés Pérez-Sanchez




Dual anonymous review process

e In orderto during the selection of the proposals, ALMA
requires all proposals to be written in the anonymous fashion:
m The reviewers of the proposal do not know who is in the proposal team, and
the proposal team do not know who is reviewing the proposal.

e The primary goal of the dual anonymous process is to ensure reviewers will
, rather than on the proposal team
members/“prestige”.
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Dual anonymous review process

A number of studies reported the results of the analysis of the for
different telescope facilities:

e Gender-Correlated Systematics in the Proposal Selection. (Reid 2014)

e Gender Systematics in Telescope Time Allocation at . (Patat 2016)

e Gender-Related Systematics in the and Proposal Review Processes.
(Lonsdale et al. 2016)

e Systematics in the Proposal Review Rankings. (Carpenter 2020, Carpenter et
al. 2022)

Bias identified:
e (Gender.
e Experienced vs Young Researchers.
e Demographic or Regional affiliation.
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The anonymous fashion

e General guidelines hitps:/almascience.eso.org/proposing/alma-proposal-review/dual-anonymous

e It is the responsibility of the proposers to
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https://almascience.eso.org/proposing/alma-proposal-review/dual-anonymous

The anonymous fashion

e General guidelines hitps:/almascience.eso.org/proposing/alma-proposal-review/dual-anonymous

e It is the responsibility of the proposers to

e Use and when referring to your work.
m “InPérez et al. (1997), we demonstrated...”
m “As demonstrated in Pérez et al. (1997)...”

gl  cUROPEAN ARC
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https://almascience.eso.org/proposing/alma-proposal-review/dual-anonymous

The anonymous fashion

e General guidelines hitps:/almascience.eso.org/proposing/alma-proposal-review/dual-anonymous
e It is the responsibility of the proposers to
e Use and when referring to your work.
m “InPérez et al. (1997), we demonstrated...”
m “As demonstrated in Pérez et al. (1997)...”
° when mentioning your previous proposals.

m “The data from our pilot study (2022.1.01770.S, P.I. Durango)”
m “The data from program (2022.1.01770.S)”
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LM ALMA Regional Centre || Allegro


https://almascience.eso.org/proposing/alma-proposal-review/dual-anonymous

The anonymous fashion

e General guidelines hitps:/almascience.eso.org/proposing/alma-proposal-review/dual-anonymous

e It is the responsibility of the proposers to

e Reference to
m Public: Normal citation.
m Private Software: Cite as “obtained via private communication”.

e We use our group’s archive mining tool ALminer...
e We use the archive mining tool ALminer...
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https://almascience.eso.org/proposing/alma-proposal-review/dual-anonymous

The Observing Tool

Ashley Bemis

Cycle 10 (Phase1)




Cycle 10 OT Resources https://almascience.eso.org/

Phase 1 & 2

documents-and-tools

ALMA Phase 1 (observing proposal) and Phase 2 (telescope runfiles for accepted proposals) materials are submitted through the ALMA Observing
Tool (OT). Below are documentation which will aid the created and submitted of Phase 1 and Phase 2 with the OT.

Document

OT Quickstart

OT User Manual

OT Reference Manual
Video Tutorials

Known OT issues

Phase 2 Quickstart Guide

A User's Guide to ALMA Scheduling
Blocks

EUROPEAN ARC \
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Description

A Quick Start Guide for using the Observing Tool

Describes how to use the Observing Tool for preparing ALMA proposals

An in-depth description of the Observing Tool

Video how-to for the Observing Tool

For those instances when OT problems are encountered

A Quick Start Guide for approved ALMA observing proposals - the process of Phase 2

(Cycle 4) Guide to understanding the structure and content of ALMA Scheduling Blocks (SBs) using the
Observing Tool (OT)



Acquiring the OT

[ ] ® M Observing Tool — ALMA Scien X + v

< C @ almascience.eso.org/proposing/observing-tool a e Guest

o https://almascience.eso.org/
~ , proposing/observing-tool

‘
J R T—

About Science Proposing Observing Data Processing Tools Documentation Help

L]
— e Download installer or tarball,
L] L]
The ALMA Observing Tool (OT) is a Java desktop application used for the preparation and submission of ALMA Phase 1 proposals and, for those eC O m m e d a-t O . S-t a l le
which are accepted, Phase 2 materials (Scheduling Blocks). It is also used for preparing and submitting Director's Discretionary Time (DDT) proposals r n ] n ° ] n r
———————————

and Supplemental Call (ACA stand-alone) proposals. The current Cycle 10 release of the OT is configured for the present capabilities of ALMA as
described in the Cycle 10 Call For Proposals. Note that in order to submit proposals you will have to register with the ALMA Science Portal

e No automatic updates

Download & Installation

. .
The OT should run on all common operating systems and depends on a version of Java being available. The Cycle 10 version of the OT will come with O O I W] l l n Ot ] fy W h e n O n e

its own version of Java 11 and thus the users need no longer worry about their local Java installation. Unfortunately, as Java 11 does not include Web
Start, this version of the OT is no longer available. The Cycle 10 OT can be installed in two different ways, either with a modern installer or manually

with a tarball distribution. i S ava i l.a b le

It is recommended that the OT be installed using the ALMA OT Installer. This uses a modern graphical interface to report the progress of the

EUROPEAN ARC
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Main Sta rtup Options ® Startup Options

What would you like to do?

Cyole 10 (Phase!) (®) Create a new proposal
' : Create a new DDT proposal
Open an existing project from disk
Retrieve a project from the ALMA science archive

Do not show this message again

Create a new proposal: Start from
scratch

Initialising Gui

Retrieve project from archive:

. ’\ download previously submitted
e conte Ao project, save, & use as template




First Steps

[ ] MA Observing Tool (Cycle 10 (Phase1)) - Project
Edit View Tool Searc erspect!
(1D EEg= B e 9 -
Project Structure < Editors
posal 2 Proposal
Unsubmitted Proposal posal Type
i Project Regular Target Of Oppor 8l
& Proposal Large Program hased Array
entific Catego
Cosmology and the 5) Galaxies and Galactic ISM, star formation an
Redshift Universe Nuclei astrochem
Gircumstellar disks,
exoplanets and the solar g‘ flecEvckitionan:
un
system

Starbursts, star formation

Active Galactic Nuclei (AGN)/Quasars (QSO)

x
) GUROPEAN;\
LM ALMA Regional Centre || Allegro

Project & Proposal

Select PI, add co-Is

Basic proposal information

o Title, Abstract

o Proposal Type

o Scientific Category Keywords
Designate Reviewer
Justify duplicate observations

o Check the ALMA archive!
Attach scientific justification




Set Reviewer

Cycle 10 (Phase1)

e Choose reviewer among CO-Is:
Recommendation: review no more
than 30 proposals, max 50

e Reviewer without PhD: ensure a
mentor is chosen, does not have to
be CO-I

Initialising Gui

EUROPEAN/AN
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Settmg up a Sc1ence Goal

ALMA Observing Tool (Cycle 10 (Phase1)) - Project
File Edit View Tool Search Help
[1JD)] [CROREIROREO) [EROR~ N Ry
Project Structure < Editors
Proposal Prog: Spectral Spatia Planned Observing
mm Summary table of Scoe s ua«clicki onarc | leou to that Sc¢

law Proj No.Sour...
(i P posal I | Science Goal 1 un... Spect 0

. \% S cienoeGoaI) h N
el Add a Science Goal

Field Setup

Spectral Setup
Calibration Setup
Control and Performance
Technical Justification

Dual System 0Oarc.. |

Q Av? L

EUROPEAN ARC \
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Science Goal:

o o kM w N

General

Field Setup

Spectral Setup
Calibration

Control and Performance
Technical Justification



ALMA Observing Tool (Cycle 10 (Phase1)) - Project

o kil
File Edit View Tool Search Help
ao [ERCRER 5 BEe QUi -
Project Structure < Editors
Proposal Progra > Spectral Spatial General
Unsubmitted Proposal
s Enter a name and description for the purpose of this science goal.
i Project This text is optional but you may find it useful to keep a note.
[ Proposal
Planned Observing General (Optional)
% ScienceGoal (Science Goal)
Science Goal Name = Science Goal
L] L]
up
S * Give each Science
Calibration Setup
Control and Performance °
T St Goal a unique name
Description
L] L]
* Add description
1PpU
Q Av?

EUROPEAN ARC
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F]eld etup e Input source information
o Coordinates

o Source properties

File Edit View Tool Search Help

(1D [SRCREIR EE e d e . . . .
o s e Adjust pointings / mosaic
Proposal  F > Spatial  Field Setup
Unsubmitted Proposal Spatial Image
" 1 Antennae
i Project ?
[ Proposal = i Source =
Planned Observing s o An I.
(8] ScienceGoal (Science Goal) ource Name ntennae ottt
Choose a Solar System Object? Name of object Unspecified
| Sexagesimal
- System | ICRS dl ot Parallax 0.00000 mas
Calibration Setup Source Coordinates RA 12:01:53.1700 PMRA | 0.00000 mas/yr
Control and Performance Dec -18:52:37.920 PMDec 0.00000 mas/yr
Technical Justification < 2
Source Radial Velocity 1705.000 km/s \ hel ~z 0.005703533 | Doppler Type RELATIVISTIC
Target Type Individual Pointing(s) (®) 1 Rectangular Field
Expected Source Properties
7
Peak Continuum Flux Density per Synthesized Beam 0.00000 Jy
Continuum Linear Polarization 0.0 per cent
Continuum Circular Polarization 00 per cent
Peak Line Flux Density per Synthesized Beam 0.00000 Jy
Line Width 0.00000 kn/s.
- Line Linear Polarization 0.0 per cent
BEQMEGQ[ =« | 107,142 44630 Line Circular Polarization 00 per cent
‘ 12:02:06.798, -18:55:14.38 (J2000) Rectangle
Image Filename ' shley/.jsky3/cache/jsky18219018830734678864 fits A1
FOV Parameters Coords Type(®) Relative | | Absolute
2li=l Field Centre Offset(Longitude) -3.68369 arcsec
Representative Frequency (Sky) 114.617 GHz Coordinates

EUROPEAN ARC
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e Select Spectral Type
e Polarization

e Add / adjust spectral windows
TTUTTTICE TICT T e Visualize atm. transmission,

Spectral Setup

[ ] [ ] ALMA Obsen

Project Structure < Editors
Proposal Pro 2 Spectral F Spectral Setup
P spectral setu
4 Project 0000 100{0000 2000000 30
M Proposal o1 03 04 05 06
Planned Observing N AL}
(%] ScienceGoal (Science Goal) \ /’ N g—\~\\
General I O
‘n - ‘ ‘ ‘;‘ ‘ 3 { T%rﬁ‘nww\

| T

Spectral Setup 1 ‘ “‘ N

on Setup 4 ‘f\
Control and Performance } ‘ ‘ 1] | A
. - | 4
Technical Justification I | AT
| il i F Al
T T T T T T T
0000 200]0000 400]0000 600]0000 BOOIOOOO 1000](
Rest Frequency (GHz)
Overlays: | Receiver Bands [/] Transmission (/] DSB Image || Spectral Lines ~ Select Lines to Overlay
Water Vapour Column Density:(®) Automatic Choice Manual Choice 5.186mm (7th Octile)
Viewport: Pant ectral W Zoom to Band Reset
Spectral Type
2=l
®) Spectral Line
Spectral Type Single Continuum
Spectral Scan

Produce image sidebands (Bands 9 and 10 only)
Polarization products desired XX (®) DUAL FULL

EUROPEAN ARC
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Spectral Setup ¢ Four basebands
" e Can have 4 SPWS each
5 (COn d) e Input SPW manually OR
Project Structure < [EQItOrs .
oo ' spo s spuaseup e Center on spectral line
Unsum:,neg e;roposd e
s Proj
@ Proposal R m’:" ci':;’h;‘“ Transition Bandwidth, Resolution (smoothed) i‘:‘ m"‘
Flanned Obeening. 1(Ful) 11527120GHz  114.61748GHz  COV=01-0 234.375 MHz( 613 k'), 976.563 kHz(2.554 kmvs) (4-bit) 4 @
W% ScienceGoal (Science Goal)
General
Field E; !g
Calibration etup
Control and Performance Add spectral window centred on a spectral line A o W Delete
Technical Justification
Baseband-2
Add spectral window centred on a spectral line Add spectral window manually
Baseband-3
Add spectral window centred on a spectral line Add spectral window manually

Baseband-4
AV ?

A Y




e In most cases, keep default
calibration

Calibration

Setup Must justif defined
L] L]
oo calibration
File Edit View Tool Search Help
an EE-= EE 400 -
Project Structure < Editors
Proposal > Spectral patial Calibration Setup
Unsubmitted Proposal
; Select calibration strategy.
ww Project
[ Proposal Goal Calibrators
Planned Observing L
(] ScienceGoal (Science Goal) By default, calibrators will be selected automatically at runtime and a single observation will be used to calibrate the bandpass and flux scale.
General ®) System-defined calibration (recommended)
Field Setup
System-defined calibration (force separate amplitude calibration using solar-system object)
User-defined calibration
Control and Performance
Technical Justification
Astrometry
1

If you wish positional accuracy that is better than that provided by default (see the Proposer's Guide for more information) then select enhanced accuracy.

(®) Standard positional accuracy (default)
Enhanced positional accuracy
DGC Override (observatory-use only)

EUROPEAN ARC
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Control and Performance .
e Choose Resolution +

roposal Configuration Information
Planned Observing LAS
& Sc'z‘en"eefeal"a’ (Belenca God) Antenna Beamsize (1.13*A/D) 12m | 50.803 arcsec 7m | 87.091 arcsec
Field Setup Number of Antennas 12m |43 7m |10 ™ 3 : 41 71
Specta St e Specity sensitivity
Calibration Setu ACA 7m configuration Most compact 12m configuration Most extended 12m configuration
Control and Performance ) oo
TochearJusTi Saon Longest baseline 0.049 km 0.161 km 8.548 km pe r S peC'I 'I:'I ed
Synthesized beamsize 10.987 arcsec 2.955 arcsec 0.085 arcsec
L]
Shortest baseline 0.009 km 0.015 km 0.113 km ba n dW] dt h
Maximum recoverable scale 58.298 arcsec 24.893 arcsec 1.242 arcsec

Desired Performance o Get time estimate +
Desired Angular Resolution (Synthesized Beam) ®) Single . ' Range ' Any | Standalone ACA re qu -i red a r ray

0.40000 arcsec v
L]
Largest Angular Structure in source 70.00000 arcsec Vv C O n f] g S.
Desired mosaic sensitivity 0.5| K v | equivalent to
Bandwidth used for Sensitivity User v | Frequency Width = 5.00000 km/s v
Override OT's sensitivity-based Yes (@) No

time estimate (must be justified)
Science Goal Breakdown:
time estimate, clustering, beam and configurations

Simultaneous 12-m and ACA observations Yes (®) No
Are the observations time-constrained? Yes (®) No

Planning and Time Estimate

AN ?

EUROPEAN ARC \
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Technical Justification

w;v‘F:r;msm Sensitivity
Planned Observing
W% ScienceGoal (Science Goal) Requested RMS over 5.000 km/s is B859.55 uly For a peak flux density of 4.30mJy ,theS/Nis 50
General
Field Setup Achieved RMS over the total 234.375 MHz bandwidth is 76.48 uJy For a continuum flux density of B0.00 uJy ,the achieved S/N is 1.0
Spectral Setup
Calibration Setup For apeak line fluxof 4.30 mlJy ,the achieved S/N over 1/3 of the source line width ( B0.00 km/s /3= 26.67 km/s )is 1.7
Note that one or more of the S/N estimates are < 3. Please double-check the RMS and/or line fluxes entered and/or address the issue below.
Line width / bandwidth used for sensitivity ( 80.00 km/s / 5.00 km/s )= 16.00
Spectral Dynamic Range (continuum flux / line rms): 0.09

e Justify RMS and requested S/N
o Explain how you determined required sensivity
o Do you achieve your science goals with this?
e Justify angular resolution and LAS
o What spatial scale do you need to resolve in your source?
o Is there large scale emission?
e Justify correlator setup + spectral resolution

’ EUROPEAN ARC \
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® @® ALMA Observing Tool (Cycle 10 (Phase1)) - Project
| File Edit View Tool Search Help Perspective 1 |
-,im EREEE EEEoE BEe QGO0 |4 E
Project Structure < Editors
Proposal Program ? Spectral Spatial aposal
Unsubmitted Proposal Proposal Informatio
m— Project I
L]
Planned Observing V l d -t
\%, ScienceGoal (Science Goal) a ] a e yo u r
General
| and check
A il i proposat ana cnec
Calibration Setup .
Control and Performance f /
i or 1ssues / errors
R Results sh h
Scientific Cat ]
—— Must fix before
submission!
u 1SS10N!:
A v
Feedback
Validation Validation History Log
8 errors, 2 warnings : double-click on each row to be taken to the problem
@ No Principal Investigator specified Select the top level Project node in the tree and fill in the Principal Investigator field
@ No Project Name specified Select the top level Project node in the tree and fill in the Project Name field
@ Abstract appears to be empty Select the proposal node in the Proposal tab and edit your abstract
@ No document found - you must add a Science Case to your proposal Select the proposal node in the Proposal tab and add your document
@ No reviewer has been defined Please select a reviewer from the list of investigators
Q AV ? & Not all basebands have been used Adding wide spectral windows in empty basebands can improve calibration
~
EUROPEAN ARC
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ALMA simulations
Alex Hygate

Declination / relative arcsec

2 0 -2
Right Ascension / relative arcsec

4800000

4200000

3600000

3000000

2400000

1800000

1200000

600000

Flux / Jy/beam



Why simulate your proposed observations?

. Determine proposal feasibility
. Investigate different observing setups
« Improve proposal quality




What you need to simulate

e Basic source properties

o  Flux

o  Sky position
e A source model
e Observing setup

o Desired resolution
Observing frequency
Desired sensitivity

Intrinsic to the source

Observing time
Atmospheric pwv

GUROPEAN’A\
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What you need to simulate

e Basic source properties
o  Flux
o  Sky position

E.g. a simulation, 1
o A source mOdel? g a simutation mOde or

i image of a similar source
e Observing setup

o Desired resolution
Observing frequency
Desired sensitivity

Intrinsic to the source

Observing time
Atmospheric pwv

GUROPGAN:;\
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What you need to simulate

e Basic source properties
o  Flux
o  Sky position

E.g. a simulation, 1
o A source mOdel? g a simutation mOde or

i image of a similar source
e Observing setup

o Desired resolution
Observing frequency
Desired sensitivity

Intrinsic to the source

=3 Enter these into the ALMA sensitivity
calculator or the observing tool to get
_.these

Observing time
Atmospheric pwv

EUROPGA;F\
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Simulation tools

e 3 options:

1) Observation Support Tool (website)

Greater ease

_ of use
2) simalma (CASA task)

3) simobserve + simanalyze (CASA tasks) More control

EUROPEAN ARC
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Simulation tools

e 3 options:

1) Observation Support Tool (website)

Greater ease

. of use
2) simalma (CASA task)

3) simobserve + simanalyze (CASA tasks) More control
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O

ALMA

Observation Support Tool (OST)

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

EUROPEAN ARC
ALMA Regional Centre || Allegro

Easy to use

Minimal computing needs (only
needs a web browser)

Requires internet access

Reliant on website availability

May need to wait in the queue...
http://almaost.ib.man.ac.uk/cgi-bin

/almaost/aa _status v3

| :. , ‘ ' f * ‘ R ‘ ¥ y
t ”"{_ ‘gtz% Observation Support Tod

\\-\’ EUROPEAN ARC
LILLN  ALMA Roglonal Centre || UK

ALMA Observation Support Tool

Version 9.0

OsT NEWS HELP QUEVE LERARY ACKNOWLEDGE ALMA HELPDESK

WARNING: Issues with Genall accounts. {mare info). OST Team

Array Setup:
Instrument: | ALMA v Seloct the desired ALMA antorna configuration.
Ful ALMA means the simudations wil be done with the full capabiliies ALMA will
achive In the future (e.g. cbserving with 50 anternas, or Band 10 Configuration 10
cbservations); some of thase may not yot be offered In the current oycle.

g cycle-speciic cor will simuiate the capablities of ALMA in
that cycle, and therefore some ocbservations might be restricted (you wil be
notified If this s the case). Please, refer 1o the ALMA documentation for each
cycla capabiitios.

Sky Setup:
Source modal: | OST Library: M51 v Chocse o lbeary source model or SUpply Your own.
Upload: | Browse...  No file selected. You may upload your own model here (max 10MB). This must be a FITS fle with

the exdension .fits induded in the name of the He, e.g. modelfits.

Decination: |-35d00m00.0s | Ensure cormect formating of this string (+/-00d00m00.0s).

Image peak/paint fluxin |mdy v ‘0.0 Rescale the Image data with respoct 1o new paak valse.

Sat to 0.0 for no rescaling of source model.



http://almaost.jb.man.ac.uk/
http://almaost.jb.man.ac.uk/cgi-bin/almaost/aa_status_v3
http://almaost.jb.man.ac.uk/cgi-bin/almaost/aa_status_v3

Observation S

EUROPEAN ARC
WM ALMA Regional Centre || UK

Detailed help pages:
http://almaost.jb.man.ac.uk/help/

osT HELP UEUE LIBRARY ACKNOWLEDGE

OST User Notice: Version 9.0 release - 24/03/2022 Il (more info). OST Team

Array Setup:

Instrument: | ALMA 4

Sky Setup:

Source model: | OST Library: Central point source v |

Upload: | Browse... | No file selected.

D |-35d00m00.0s

image peak / point flux in | mJy v H0.0

EUROPEAN ARC
LUV ALMA Regional Centre || Allegro

upport Tool (OST)

1 Support ool

ALMA Observation Support Tool

Version 9.0

ALMA HELPDESK

Select the desired ALMA antenna configuration.
Full ALMA means the simulations will be done with the full capabiliies ALMA will

achive in the future (e.g. observing with 50 or Band 10 C¢ 10

observations); some of these may not yet be offered in the current cycle.

q f
ycie-spi

will simulate the capabilities of ALMA in
might be

that cycle, and some {you will be

notified if this is the case). Please, refer to the ALMA documentation for each

cycle capabilities.

Choose a library source model or supply your own.

You may upload your own model here (max 10MB).

Ensure correct formatting of this string (+/-00d00m00.0s).

Rescale the image data with respect to new peak value.

Set to 0.0 for no rescaling of source model.


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

Observation

e Detailed help pages:
http://almaost.jb.man.ac.uk/help/

e E.g.what is image peak flux?
http://almaost.jb.man.ac.uk/help/

#impeak

EUROPEAN ARC
MA RUNEVFN Regional Centre || Allegro

EUROPEAN ARC
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osT HELP UEUE LIBRARY

ACKNOWLEDGE

OST User Notice: Version 9.0 release - 24/03/2022 IlI (more info). OST Team

Array Setup:

Instrument: | ALMA 4

Sky Setup:

Source model: \ OST Library: Central point source v

Upload: | Browse... | No file selected.

Image peak / point flux in | mJy v 0.0

Support Tool (OST)

- %ﬁt‘mi Observatibn Support Tiodl

ALMA Observation Support Tool

Version 9.0

ALMA HELPDESK

Select the desired ALMA antenna configuration.
Full ALMA means the simulations will be done with the full capabilities ALMA will

achive in the future (e.g. observing with 50 or Band 10 C¢ ion 10

observations); some of these may not yet be offered in the current cycle.
ycle-specif ions will simulate the capabilities of ALMA in

that cycle, and some ions might be
notified if this is the case). Please, refer to the ALMA documentation for each
cycle capabilities.

(you will be

Choose a library source model or supply your own.

You may upload your own model here (max 10MB).

Ensure correct of this string (+ ).0s).
Rescale the image data with respect to new peak value.

Set to 0.0 for no rescaling of source model.


http://almaost.jb.man.ac.uk/help/
http://almaost.jb.man.ac.uk/help/#impeak
http://almaost.jb.man.ac.uk/help/#impeak

Observation Support Tool (OST)

i

Mﬁ Observatibri Support Tool

ALMA Observation Support Tool

EUROPEAN ARC
LM ALMA Regional Centre || UK

e Detailed help pages:
http://almaost.jb.man.ac.uk/help/

Version 9.0
. E g W h at 'i S 'i m a g e pea k f lu X? osT HELP UEUE LIBRARY ACKNOWLEDGE ALMA HELPDESK
° ° °
OST User Notice: Version 9.0 release - 24/03/2022 IlI (more info). OST Team
.
http://almaost.jb.man.ac.uk/help/  wwsas
Instrument: | ALMA v Select the desired ALMA antenna configuration.

°
# k Full ALMA means the simulations will be done with the full capabilities ALMA will

] m e a achive in the future (e.g. observing with 50 or Band 10 C¢ ion 10

Image Peak / Point Flux

The user can arbitrarily scale the brightness of the source model by entering a non-zero value in this field. The original image Iy is scaled according to:

I
I,,=Px =t
Eqgn. 1

where Pis the value entered in the field and M is the original maximum value of the image. Entering a value of zero means that no image scaling will be applied. It is therefore not
possible to scale an image such that all pixels are zero. The value entered in this field also controls the brightness of the point source if the user selects that particular source model. If
a simulation of a pure noise field is required then this can be accomplished by selecting the point source model and applying a flux of zero. There is also a small drop down menu
which selects the unit of the value entered: Jy, mJy or pJy.

Set 10 U.U Tor No rescaing of source moaei.

EUROPEAN ARC
MA RUNEVFN Regional Centre || Allegro


http://almaost.jb.man.ac.uk/help/
http://almaost.jb.man.ac.uk/help/#impeak
http://almaost.jb.man.ac.uk/help/#impeak

ur email address is [essential! Submit I (Information on how we use your email address here).

Warning: gmail accounts don't
currently work
-> use a different e-mail!




Click thumbnalls

dow fulsize Imagos. Left: linsar

Aray configur:

Source mode!

Input image:

Model

Maximum elevasion:

Central frequen

Total Bandwidin:

Track length:

Hexagonal mosak: pointngs

System temperatro:

WV

cotical AMS noise;

3 beam {resclution).

EUROPEAN ARC

ALMA Regional Centre || Allegro

OST results

clour scae. nght: with h

gram oqualtzation

ALMA 10

M51 originally cbserved in H_alpha

77.88 degrees

93.7 GHz (ALMA Band 3 )

0.032 GMz

10 hours x 1.0 visks

1 required to caver requestod sky area with unficem sersitniy

674355519482 K

4.143863108740-05 Jy {in naturally-weighted map)

Major s = 1.483 arcsec, minor axis = 1.087 arcsoc, PA = -85.683 dog

Data products

Your simulated Image:

Dowrdoad FITS fle

Simulation

Dirty Boam

(Point Speoad Function)

erage in he uvplane

Atmosphen

C transmis:

al bands (et} and

the selected band (right)

Elovation

Diagnostics

Processing ime: 176 soccnds




OST results

Data products

Your simulated image: Open Link in New Tab

4800000 Open Link in New Container Tab
Open Link in New Window
A200000 Open Link in New Private Window
i Bookmark Link...
3000000 E Save Link As...
o
£l Save Link to Pocket
2400000 = N
5 Copy Link
1800000
Open Image in New Tab
3200000, Save Image As...
600000 Copy Image
Copy Image Link
0
4 2 0 -2 -4

Download FITS file

4

2

Declination / relative arcsec

Email Image...

Right As ion J relati =
igl cension J relative arcsec Copy Text From Image

A plot of your simulated image is ready to
download and include in your proposal!

EUROPEAN ARC
LM ALMA Regional Centre || Allegro



OST results

Data products

Your simulated image:

4800000

Download FITS file

4200000

3600000

2

3000000

2400000

Flux / Jy/beam

Declination / pixels
)

1800000

Declination / relative arcsec

!
N

1200000

600000
-4

0
4 2 0 -2 -4 4 2 0 -2 -4
Right Ascension / relative arcsec Right Ascension / pixels

Or download the FITS file for custom plotting

EUROPEAN ARC
LM ALMA Regional Centre || Allegro



OST video tutorial

Video:
e https://www.youtube.com

/watch?v=nXqlj2 JYEk
Slides:
e https://almascience.eso.

org/euarcdata/itrain®5/
OST iTRAIN.pdf

EUROPEAN ARC
M ALMA Regional Centre || Allegro

Interactive Training in Reduction
and Analysis of INterferometric
data with the European ARC
network

I-TRAIN #5: Simulating ALMA Observations with the OST

O European ALMA Regional Centre Network @
187 subscriber

103 views 1yearago |-TRAIN
The European ARC Network offered an online training on simulating observations with the ALMA Observation Support Tool (OST).

Presentation slides are available at Show more



https://www.youtube.com/watch?v=nXqIj2_JYEk
https://www.youtube.com/watch?v=nXqIj2_JYEk
https://almascience.eso.org/euarcdata/itrain05/OST_iTRAIN.pdf
https://almascience.eso.org/euarcdata/itrain05/OST_iTRAIN.pdf
https://almascience.eso.org/euarcdata/itrain05/OST_iTRAIN.pdf

Simulation tools

e 3 options:

1) Observation Support Tool (website)

Greater ease

. of use
2) simalma (CASA task)

3) simobserve + simanalyze (CASA tasks) More control

EUROPEAN ARC
LM ALMA Regional Centre || Allegro



Simalma

e Simulate on your own computer
e Some limitations (but should cover most cases)

e Casaguide tutorial:
https://casaquides.nrao.edu/index.php?title=Simalma (CASA 6.4.1)
e See full details of the task:

https://casadocs.readthedocs.io/en/stable/api/tt/casatasks.simulation.simalm
a.html

EUROPEA;F\
M ALMA Regional Centre || Allegro



https://casaguides.nrao.edu/index.php?title=Simalma_(CASA_6.4.1)
https://casadocs.readthedocs.io/en/stable/api/tt/casatasks.simulation.simalma.html
https://casadocs.readthedocs.io/en/stable/api/tt/casatasks.simulation.simalma.html

Simulation tools

e 3 options:

1) Observation Support Tool (website)

Greater ease

. of use
2) simalma (CASA task)

3) simobserve + simanalyze (CASA tasks More control

EUROPEAN ARC
M ALMA Regional Centre || Allegro



O

ALMA

EUROPEAN ARC
ALMA Regional Centre || Allegro

Simobserve + Simanalyze

More flexibility :

o Not limited to ALMA - e.g. simulate the VLA (for dual proposals!)

o Control more settings of atmospheric noise corruption
More effort to simulate

o More settings that you can get wrong!

o If you want quick results the OST or simalma may be a better choice!
Worked tutorial (only available for CASA 5):
https://casaguides.nrao.edu/index.php?title=Protoplanetary_Disk_Simulation_(CA

SA_5.4)



https://casaguides.nrao.edu/index.php?title=Protoplanetary_Disk_Simulation_(CASA_5.4)
https://casaguides.nrao.edu/index.php?title=Protoplanetary_Disk_Simulation_(CASA_5.4)

CASA simulations video tutorial
ALMA simulations with CASA

Video:
e hitps://www.youtube.com/
watch?v=XIKH8 XMDmHI

Interactive Training in Reduction
\ and Analysis of INterferometric
data with the European ARC

I-TRAIN #15: ALMA simulations with CASA

European ALMA Regional Centre Network ; N —
O 187 subseribers G @) Gt

111 views 9 months ago |-TRAIN

In this training you will learn how to use CASA to produce simulated (mock) ALMA datasets in various formats, and for various array configurations (or combinations thereof).
There are three levels at which this can be done: using the CASA tools directly (which requires relatively low-level programming), using CASA tasks (which only require input
parameters), or using an online browser-based interface to these tasks which is build and designed by the UK ARC node: the OST. Several example input files and scri; Show more



https://www.youtube.com/watch?v=XlKH8XMDmHI
https://www.youtube.com/watch?v=XlKH8XMDmHI

A note about noise & time calculations

e Noise can differ between the
ALMA Sensitivity
Calculator/observing tool the
OST and casa simulations.

e You should use the observing
tool noise for your technical
justification, not the simulated
noise

o https://almascience.eso.orqg/
proposing/sensitivity-calcul

ator

EUROPEAN ARC
M ALMA Regional Centre || Allegro
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Image from: https://almaost.jb.man.ac.uk/help/#noise


https://almascience.eso.org/proposing/sensitivity-calculator
https://almascience.eso.org/proposing/sensitivity-calculator
https://almascience.eso.org/proposing/sensitivity-calculator
https://almaost.jb.man.ac.uk/help/#noise

EUROPEAN ARC
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ALMA Simulations Resources

Observation Support Tool (OST) http://almaost.jb.man.ac.uk/
o Help pages: http://almaost.ib.man.ac.uk/help/
o Extended video tutorial: https:/www.voutube.com/watch?v=nXqlj2_JYEk
CASA documentation: https://casa.nrao.edu/casadocs/latest/
o  CASA simulations in general: https:/casadocs.readthedocs.io/en/stable/notebooks/simulation.html
o simalma: https://casa.nrao.edu/casadocs/latest/global-task-list/task_simalma/about
o simobserve: https://casa.nrao.edu/casadocs/latest/global-task-list/task_simobserve/about
o simanalyze: https://casa.nrao.edu/casadocs/latest/global-task-list/task_simanalyze/about
CASA guides: https://casaquides.nrao.edu/index.php?title=Simulating_Observations_in_CASA_5.4
o (some guides available in CASA 6 versions, others are only available in CASA 5 versions)
o  simalma: https://casaguides.nrao.edu/index.php?title=Simalma_(CASA_6.4.1)
o  simobserve+ simanalyze
https://casaqguides.nrao.edu/index.php?title=Protoplanetary_Disk_Simulation_(CASA_5.4)
CASA simulations video tutorial: https://www.youtube.com/watch?v=XIKH8 XMDmHI
Download CASA: https://casa.nrao.edu/casa_obtaining.shtml

Contact us at alma@strw.leidenuniv.nl with questions or requests for
assistance with simulating your proposed ALMA observations

=> Allegro maintains CASA installations on our computers, which can be used for simulations


http://almaost.jb.man.ac.uk/
http://almaost.jb.man.ac.uk/help/
https://www.youtube.com/watch?v=nXqIj2_JYEk
https://casa.nrao.edu/casadocs/latest/
https://casadocs.readthedocs.io/en/stable/notebooks/simulation.html
https://casa.nrao.edu/casadocs/latest/global-task-list/task_simalma/about
https://casa.nrao.edu/casadocs/latest/global-task-list/task_simobserve/about
https://casa.nrao.edu/casadocs/latest/global-task-list/task_simanalyze/about
https://casaguides.nrao.edu/index.php?title=Simulating_Observations_in_CASA_5.4
https://casaguides.nrao.edu/index.php?title=Simalma_(CASA_6.4.1)
https://casaguides.nrao.edu/index.php?title=Protoplanetary_Disk_Simulation_(CASA_5.4)
https://www.youtube.com/watch?v=XlKH8XMDmHI
https://casa.nrao.edu/casa_obtaining.shtml
mailto:alma@strw.leidenuniv.nl

Distributed peer review
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Reviewer assignment rules

e Each proposal must designate someone (usually the PI) to review 1 proposal set (10
proposals) for all proposals except large programmes
o A large programme is >50 hours 12m time (regardless of 7m time) or 150 hours of
standalone 7m time
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Reviewer assignment rules

e Each proposal must designate someone (usually the PI) to review 1 proposal set (10
proposals) for all proposals except large programmes
o A large programme is >50 hours 12m time (regardless of 7m time) or 150 hours of
standalone 7m time
e You can review a maximum of 5 proposal sets (50 proposals), but the recommended
maximum is 3 proposal sets (30 proposals)
o If you have more than 5 proposals you must designate (willing!) co-Is as the reviewer
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Reviewer assignment rules

e Each proposal must designate someone (usually the PI) to review 1 proposal set (10
proposals) for all proposals except large programmes
o A large programme is >50 hours 12m time (regardless of 7m time) or 150 hours of
standalone 7m time
e You can review a maximum of 5 proposal sets (50 proposals), but the recommended
maximum is 3 proposal sets (30 proposals)
o If you have more than 5 proposals you must designate (willing!) co-Is as the reviewer
e If you don't have a PhD, you must either:
o Designate a mentor with a PhD (e.g. your PhD supervisor).
o Designate a (willing!) co-I to do the reviews.

#l cUROPEAN ARC
ALMA Regional Centre || Allegro




Mentor guidelines

Reviewers participating in the distributed review process who do not have a PhD are required to have a mentor who
will assist with the proposal review. The mentors are specified in the OT when preparing the proposal. In general, the
role of the mentor is to provide whatever guidance is necessary for the reviewer during the review process. They have
access to the proposals and the reviews of their mentees through the Reviewer Tool in read-only mode.

Specific roles of a mentor include:

1.

EUROPEAN ARC
LM ALMA Regional Centre || Allegro

Work with the reviewer to declare any conflicts of interest on the assigned proposals. The conflicts of interest
criteria apply to both the reviewer and the mentor.

Provide advice to the reviewer as needed on the scientific assessment of the proposals.

Provide guidance to the reviewer on providing constructive feedback to the PlIs.

Review the comments to the PI before they are submitted.

https://almascience.eso.org/proposing/alma-proposal-review/quideline
s-for-reviewers#quidementors



https://almascience.eso.org/proposing/alma-proposal-review/guidelines-for-reviewers#guidementors
https://almascience.eso.org/proposing/alma-proposal-review/guidelines-for-reviewers#guidementors

Expertise areas

e ALMA account page:
https://asa.alma.cl/UserR
eqgistration/secure/updat s
e AC coun _t | sp Iyou ars & veviowartor Diitod oot Roview (D) you vl eforentany b sctghed roposals ik maton yourSeloced Koyworde

e Select your expertise SN 5] Siabiast gaiaes

[ starburst galaxies

areas so that you get s con (<] Sub-mm Galaxes (SMG)

appropriate proposals :

Y S et yo u r eX p e rt 'i S e a rea S j‘j::::d»;i::"aip:c(::::s(t::VSunyaev-ze\vaov.cn Effect (SZE) [] H igh-Z Active Galactic Nuclei (AGN)

[] Galaxy structure & evolution B!

by 16 May 2023, 15:00 B e | | Gravitational lenses

[] Galaxy Clusters

U TC > Galaxies and Galactic Nuclei é

> ISM, star formation and astrochemistry

v Cosmology and the High Redshift Universe I

T~ ey

> Circumstellar disks, exoplanets and the solar system

D Reset

Site Map Accessibilty Contact Privacy Statement

ALMA, a worldwide collaboration
Copyright © 2011 ALMA
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https://asa.alma.cl/UserRegistration/secure/updateAccount.jsp
https://asa.alma.cl/UserRegistration/secure/updateAccount.jsp
https://asa.alma.cl/UserRegistration/secure/updateAccount.jsp

Expertise areas

e ALMA account page:
https://asa.alma.cl/UserR
eqistration/secure/updat Expertise

Please select the category/keyword pair/s that best match your scientific expertise. You may select keywords in more than one category.
If you are a reviewer for Distributed Peer Review (DPR) you will preferentially be assigned proposals that match your selected keywords.

eAccount.jsp i

v Cosmology and the High Redshift Universe

e You cannot use the tabs SR

[ starburst galaxies

to navigate the webpage, | cewwwss

[] High-z Active Galactic Nuciel (AGN)

only the arrows in the top | = : N eXt P
r-i g h t [] Cosmic Microwave Background (CMB)/Sunyaev-Zel'di

[] Galaxy structure & evolution

Lcih

T~

[] Gamma Ray Bursts (GRB)
[] Galaxy Clusters

> Galaxies and Galactic Nuclei

o<

> ISM, star formation and astrochemistry
> Circumstellar disks, exoplanets and the solar system

5 Stellar Funlutinn and the Stin

D Reset

Site Map Accessibilty Contact Privacy Statement

ALMA, a worldwide collaboration

Copyright © 2011 ALMA
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https://asa.alma.cl/UserRegistration/secure/updateAccount.jsp
https://asa.alma.cl/UserRegistration/secure/updateAccount.jsp
https://asa.alma.cl/UserRegistration/secure/updateAccount.jsp

Date Milestone

12 April 2023 (15:00 UT) Release of Cycle 10 Call for Proposals, Observing Tool, and supporting
documents, and opening of the Archive for proposal submission

10 May 2023 (15:00 UT) Proposal submission deadline for Cycle 10 Call for Proposals

01 June 2023, (15:00 UTC) Deadline to submit list of proposals with a conflict of interest

28 June 2023 (15:00 UT) Deadline to submit reviews for the distributed peer review system
August 2023 Announcement of the outcome of the proposal review process
1 October 2023 Start of ALMA Cycle 10 Science Observations (anticipated)

Don’t forget the review deadline - it is mandatory!

" GUROPEAN:\ https://almascience.eso.org/proposing/proposers-quide#tab:.cycletimeline
ALMA Regional Centre || Allegro



https://almascience.eso.org/proposing/proposers-guide#tab:cycletimeline

Distributed peer review webinars

ALMA will offer webinars presenting the distributed peer review and with Q&A session

Session 1: Thursday May 25, 17:00 UTC

Session 2: Friday May 26, 13:00 UTC

Session 3: Wednesday May 31, 2:.00 UTC

Attend whichever is convenient for you

Details will be e-mailed to you and posted here:
https://almascience.eso.org/proposing/alma-proposal-review/alma-proposal-review

Guidelines also available in text form here:

https://almascience.eso.org/proposing/alma-proposal-review/quidelines-for-reviewers#quidementors

EUROPEAN ARC
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https://www.timeanddate.com/worldclock/fixedtime.html?iso=20230525T17&p1=1440&ah=1
https://www.timeanddate.com/worldclock/fixedtime.html?iso=20230526T13&p1=1440&ah=1
https://www.timeanddate.com/worldclock/fixedtime.html?iso=20230531T02&p1=1440&ah=1
https://almascience.eso.org/proposing/alma-proposal-review/alma-proposal-review
https://almascience.eso.org/proposing/alma-proposal-review/guidelines-for-reviewers#guidementors

Code of conduct and confidentiality

All participants in the review process are expected to behave in an ethical manner.

Reviewers will judge proposals solely on their scientific merit.

Reviewers will be mindful of bias in all contexts.

Reviewers will declare all major conflicts of interest.

The proposal reviews will be constructive and avoid any inappropriate language.

All proposal materials related to the review process are strictly confidential.

The assigned proposals may not be distributed or used in any manner not directly related to the review process.

e Any data, intellectual property, and non-public information shown in the proposals may be used only for the purpose of carrying
out the requested proposal review.

e The assigned proposals and the reviews may not be discussed with anyone other than the Proposal Handling Team, the APRC, or
the assigned mentor when applicable.

e All electronic and paper copies of the proposal materials must be destroyed as soon as a reviewer completes the proposal
review process.

https://almascience.nrao.edu/proposing/alma-proposal-review/quidelines-for-reviewers#ethics

EUROPEAN ARC
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Distributed Proposal Review Resources

Proposer’s guide:

e hitps://almascience.eso.org/proposing/proposers-quide#autotoc-item-autotoc-51
Explanation:

e https://almascience.eso.org/proposing/alma-proposal-review/distributed-peer-review

FAQ:

e https://almascience.eso.org/proposing/alma-proposal-review/frequently-asked-questions
Guidelines for reviewers:

e https://almascience.eso.org/proposing/alma-proposal-review/guidelines-for-reviewers
ALMA account page:

e https://asa.alma.cl/UserRegqgistration/secure/updateAccount.ijsp

ALMA reviewer tool
e https://almascience.eso.org/proposing/alma-proposal-review/reviewer-tool

How to use the reviewer tool:
e https://almascience.eso.org/proposing/alma-proposal-review/how-to-use-the-reviewer-tool



https://almascience.eso.org/proposing/proposers-guide#autotoc-item-autotoc-51
https://almascience.eso.org/proposing/alma-proposal-review/distributed-peer-review
https://almascience.eso.org/proposing/alma-proposal-review/frequently-asked-questions
https://almascience.eso.org/proposing/alma-proposal-review/guidelines-for-reviewers
https://asa.alma.cl/UserRegistration/secure/updateAccount.jsp
https://almascience.eso.org/proposing/alma-proposal-review/reviewer-tool
https://almascience.eso.org/proposing/alma-proposal-review/how-to-use-the-reviewer-tool

Network support

After the successful execution and data
delivery of your project, you can ask for
face-to-face support for regular or
advanced data reduction

Face-to-face support can also be
requested for the purposes of proposal
preparation or archival research
Support: high-performance computing
resources; remote or on-site user
support

Helpdesk tickets submitted via the
Science Portal are passed to the relevant
node

You may also contact the nodes directly

LM ALMA Regional Centre || Allegro

European ARC Network

* A \
O EUROPEAN ARC
LUSTEM  ALMA Regional Centre

Onsala @
Manchester @

Leiden @
@ Bonn-Cologne

@ Ondrejov

ESO Garching @

Grenoble
® @ Bologna



Want to know more?

e ALMA Proposer’s Guide for Cycle 10
https://almascience.eso.org/proposing/proposers-quide

e ALMA Primer
https://almascience.eso.org/proposing/early-science-primer

e ALMA Primer videos
https://almascience.eso.org/tools/alma-primer-videos

e ALMA explained: a series of 3-minute videos
https://www.eso.org/sci/facilities/alma/arc/ALMA_explained_videos.html

- / e ALMA Science Archive
- [ https://almascience.eso.org/aa/ alma@strw.leidenuniv.nl

M ALMA Regional Centre || Allegro



https://almascience.eso.org/proposing/proposers-guide
https://almascience.eso.org/proposing/early-science-primer
https://almascience.eso.org/tools/alma-primer-videos
https://www.eso.org/sci/facilities/alma/arc/ALMA_explained_videos.html
https://almascience.eso.org/aq/

Need help?

E-mail us your questions or request a meeting with the Allegro staff to discuss your
proposal

Contact us on the #Allegro channel in slack

Dedicated drop-in sessions in our offices (HL-1122) from 14:00-16:00 on:

o April 24
o MayT
o May8

If you are planning to submit a Large Programme, contact us early so that we can
explore the many ways we can support your project and help optimise your program.

We wish you a relaxed and successful proposal

| | preparation time!
Q \ alma@strw.leidenuniv.nl
LM ALMA Regional Centre || Allegro



