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Step |:Thinking of Proposing

* Check out “Design Reference Science Plans” (DRSPs)
* Think outside the box
* Play with the ALMA tools!

ALMA

Observing with ALMA

L
Scence Users Information > Fulure Fadlities > ALMA > Science with ALMA > Design Reference Science Plan 24 May 2010 o,

U

DRSP 2.2

DRSP 2.2
Last updated, 2008-09-23

This is the top page of the ALMA Design Reference Science Plan (Version 2.2). to provide a protolype suite of high-priority ALMA projects that could be carried
out in ~3-4 years of full ALMA operations. The DRSP serves as a quantitative reference for developing the science operations plan, for performing imaging
simulations, for software design, and for other applications within the ALMA project.

Note that the DRSP projects are NOT projects approved for execution with ALMA. ALMA science projects will be selected from the responses to open Call for
Observing Proposals. It is currently expected that the first of such calls will be issued in 2010 and that full scinece operations will begin towards the end of 2012,

Until May 2008, the DRSP was maintained by Michiel Hogerheide at the University of Leiden previous versions of the DRSP can be accessed at = ALMA DRSP

pages in Leiden

Individual DRSP projects can be accessed by clicking on the links below, or download the complete DRSP as a text fle or pdf file {over 150 pages).

Quick links:
Public
e Theme 1
e Theme 2: Star and Planet Formation
e Theme 3: Stars and Their Evolution :
e Theme 4: Solar System v
C I
4
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ALMA

— tools to help refine your ideas: Splatalogue

Step |:Thinking of Proposing

@ Applications Actions & ¢ QQ = ~ Mon Jan 12, 9:16 AM

SPLATALOGUE - Mozilla Firefox
File Edit View History Bookmarks Tools Help

G- @ G B npsww.cv.nrao.edul i beta/ [x][»] [Gl[Google \\]
. . . ZINRAOWebmail ,D WebTycho Login m‘lm’mo Home Page © NASA - Home fH] NYMEX Cnn‘ie Oil Fut... INRAO umr! @& GasBuddy.com -ﬁnd mNRAOTelepmr‘;e Dire:“

/ D ete r m I n e W h l C h S p e C I e S a n d .. newsql.cv.nrao... ., newsgl.cv.nrao... ., newsql.cv.nrao... . newsql.cv.nrao... ’CGD L httpr/fs...1001.cat st Manganese mo... j}n Oil/Energy futur... ~ ~
transitions are the best diagnostics
for your sciences

v’ Look up line strengths & frequencies » _

v’ Think about best band(s) e am e v po— o T ) un

v What other cool lines are there?

Search Results

O -
Specify an Energy Range:
From o 7
CEem’) CEyem? 8
CawCem s
Line Intensity Lower Limits - 10
Select Criteria and Specify Lower Limit:
@ None L "
¢ comswpLie) [ | 12
€ sijp? 1 13
€ il (o) —/ “
15
Specify a Transition -k ©
[ leatn
17
18
Search Fifter & 10
[ Exclude atmospheric species
7" Exclude potential interstellar species 2
[¥" Exclude probable interstellar species 21
I Include known AST species
[ Display NRAO Recommended 22
Erequencies
23
Line List Display L o
| Done

[+ [&@ Teminal |2 rerminal) D| & Terminal |@ SPLATALOGU E[& Teminal |&@ Terminal

| & Teminal [ 1nbox for aremijan@ nre| BIEZIESE
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Step |:Thinking of Proposing

— tools to help refine your ideas: Sensitivity Calculator
; i ile i i History ks Tools Window Help D 3 = ¢ & Su

BB ) (*F: eso sensitivity calculatorQ )

- _ http://www.eso.org/sci/facilities /alma/observing/tools/etc/

fo 3 d

25 htp://ww...u ) | || Observing Tool We... € | . Tools-RforMac.. @ | | | EndToEndMay2010.

ALMA Sensitivity Calculator

This tool will calculate the necessary integration times for a given sensitivity, or vice versa, for your ALMA observing project. Input and output parameters are explained
below. You can also get additional information on the valid range for each parameter by hovering your mouse pointer over each field in the calculator applet.

Mowe and Evante

v’ Estimate observing time
v’ Customize # of antennas

To run the calculator you need the Java Plug-in installed. If you do not see the calculator then it is likely that you do not have it installed. Instructions for installing the plugin "
will vary depending on your browser and operating system. A plugin compatible with the Java Development Kit version 1.6 (or Java6) is recommended (version 1.5 should r
work at the moment). Please contact your IT department for installation help if necessary.

/ Va ry CO n d |t| 0 n S Common Parameters Parameters
[T — Sensitivity Type [ Point Source detection Q Common Paran:neters o
Yorfeton RA 00:00:00.000 + Sensitivity Type: Choose between a point-like or
- extended source.
ety Scence Dec 00:00:00.000 » RA/Dec: Coordinates of the observation target.
| Tools and Services — » Effective Bandwidth: The standard observing mode
—_— Effective Bandwidth 16.0 GHz % will be using two polarizations. Therefore, for

Observing Tool Frequency (GHz) 345.0 continuum observations with 8GHz bandwidth an
Data Reduction: CASA - effective bandwidth of 16GHz needs to be selected.
Observatory site [ Chajnantor )

Policies and Procedures For line observations, use double the spectral

R Water Vapour Column Density [ ETC Chooses ) resolution element width.
ylonel Cont » Frequency: Observing frequency. This must be
L T ( B requency: g frequency.
R N Sensitivity Unit mly o within the boundaries of ALMA bands 1 to 10, which ||
A Individual Parameters are as follows:
Intemnal Access Only 12m Array 7m Array Total Power Array > Band 1: 31 GHz - 45 GHz
Public Number of Ant %0 o 2 > Band 2: 67 GHz - 90 GHz
umber of Antennas > Band 3: 84 GHz - 116 GHz
Beamsize(arcsec) 0.0 5.97869 14.946725 > Band 4: 125 GHz - 163 GHz
> Band 5: 163 GHz - 211 GHz
Sensitivit 0.0 0.0 0.0
ensitivity(mjy) » Band 6: 211 GHz - 275 GHz
Exposure Time (sec) 0.0 0.0 0.0 > Band 7: 275 GHz - 373 GHz
> Band 8: 385 GHz - 500 GHz
( Calculate Exposure Time ) ( Calculate Sensitivity ) > Band 9: 602 GHz - 720 GHz -
> Band 10: 787 GHz - 950 GHz :
© Find: (Q fail ) (_Next | Previous ) (O Highlightall ) [ ]Match case
| Applet alma.obsprep.servit
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Step |:Thinking of Proposing

— tools to help refine your ideas: Simulator

v’ Calculate visibilities

v’ Calculate total power observation

v Add noise

v’ Re-image the data

v'Analyze the difference between
output and input images

10000 ,
- 010
5000 - - o005
i

o- ' - 000
5000 - - 005
0.10

10000

»50]00 6 SOIOO
ulklambdal

psim2.image. flat 0.00048
0.00042
00003%2
0.00030?
0.000220
0.000181
0.00012>

0.00006

02 01 00 01 0.2

0.00000

psim2._psf
psim2.skymodel.flat.regrid

min=0.0e+00

02 01 00 -01 0.2

psim2_diff 0.00004 psim2 fidelity
T T

min=-9.2e-05| o %%

T
E min=3.2e-02
Hmax=7.0e-05 . 0.0000g > -3
RMS=1.3e-05 RMS=5.0e+00
s 0.000091 F -,

T

-0.00000

-0.00004

T—T"

-0.0008&2

-

02 01 00 01 0.2 -0.00008 "~ 91 00 0.1 -0.2
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Step 2: Proposal Preparation:
=>The Observing Tool (OT)

Project - Alma Observing Tool [SGext-2007-06-8)

be Eom
Jraners
v’ Visualize pointings
v’ See fields-of-view o g Sl
. :_ZI'I:— 5 .'-‘: 1300 a Deameter © 1 "
v Determine Spectra Set-up 1 specraso 0 i i i
v'Generate schedule blocks =
v’ Standard proposal functions - et
T — T
Recalvers & LO Visualisation SRR L . 1 .
Observed Frequency Image filename [‘-M o /o] J5h
0, fooe0 | 20000 3000 4qe0 | S0000 | GO0 7000 0000 | 9000 om0
\ " Atmospheric transmission —— . —
\ N
\ N\ q
| ) /) A 1.
\ A
3C00-1) / h‘ ‘L 1" L \ e
lo T 1oolo T 200lo0 " aooloo T acoloo \! sooloo " eooloo T zoolo T socloo T ocloo 1000l
; . Freauency in Taraet Frame -
Reset << » Zoom To band ‘REC&NQI Bands v
PantoLine  |BBC Centre Frequencies ] e ——
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Step 2: Proposal Preparation

Window Help

e FEdit View History Bookmarks Tools

e 0o NAASC

&)

v’ Info & FAQs on helpdesk portal

Wl v ) (3 eso sensitviQ )

| G)E)' @ @ @ ( http: //science.nrao.edu/alma/index.shtml

const ADS data~

weather idllib sage Vatime naasc fanweather wundermap

casa~

v’ Support from NAASC staff

ookmarks Tools Window Help

®no ALMA - North America - Powered by Kayako SupportSuite Helpdesk Software

oo

@ (@0 [ http://kayako-test.cv.nrao.edu/index.php?loginresult=1&group=almana

weather const ADS data~ casa~ idllib sage Vatime naasc fanweather wundermap

NORTH AMERICAN ARC
ALMA Regional Center

23 May 2010

Support Center

ccount

l@ Logged in successfully

Logged In: Remy

Submit a Ticket
Submit a new ticket.

View Tickets
Submit new tickets, view existing
tickets or create new replies.

:‘) My Account
{8 Change Password
l | | Search |

l-- Entire Support Site -- ;I

Downloads
View our library of file downloads and
links.

Knowledgebase

Search support articles and find
answers to frequently asked
questions.

Date Added
21 May 2010 06:34 PM
21 May 2010 06:26 PM
17 May 2010 02:30 PM
17 May 2010 01:28 PM

Latest Knowledgebase Articles

D Captain Kirks' Ears
D ALMA Pipeline and BP Oil Spill
D What do do when your helpdesk ticket goes unanswered

D what science is acceptable at ALMA
(ELLTEGEEN English (U.S.) i

Home | View Tickets | Submit a Ticket | Knowledgebase | Downloads

Helpdesk Software by Kayako SupportSuite v3.70.01

ALMA
| 6:00 PM
FL

pal Deadline
[5:00 PM

:I
hase Closure

tion Update

[nistry Center

AW W W W oW ¢ 3

€ Find: (Q fail ! [ Next [ Previous ) ( © Highlightall ) ["] Match case

Done PRIy Wy Wy
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Step 3: Proposal Review

* International TAC

(North America, East Asia, Europe; Chile TBD)
* Face-to-face meetings

Twice per year (at least initially)
* Proposals ranked, then merged

programs drained from queue w.r.t. weather, R.A,, etc
* Some DD time

~ 5%
* “Open Skies” time distributed up to 5%

e Phase | & Phase 2

= " i'-' <L) v'x g
@ Preparing for ALMA: 24 May 2010 10




Step 4: Download “pipeline’ data

f t [ ] § Field:0336+323 (gain) SpW: 0 Pol:R - gain calibration (phase) - median jump
rom the archive , e
E 15 L] °
i hd .
£ w0}
g 5r * ®oe . c
2 oha ®. AAAAAAAAAAAA
/ Default ﬂagglng § 0 B 10 AN(;E;«_P:A 20 2 30
g - . - -
H H 2 c 5|
v’ Basic calibration N .
5 * L] ) hd °
. I .
/Cleaned Image oh A . ‘.A fAAAAfAAAA‘AA
0 5 10 15 20 25 30
\/ H : Group:source (b) Stokes:| - Flat noise clean image ANTENNA
iagn
agnostics s at [3, 10] * 2d residual rms (3.817e-04)
cannot calculate at stage start
A cannot calculate now

Clean boxes are shown green

Limit of statistics area
shown turquoise

40
0.012
S 0.010
@
0 0.008
e
S 0.006 £
= 0 U
@ 0.004 g
b
) 0.002
(9]
8 20 0.000
-0.002
-0.004
40

Reference position:
RA:03:43:56.70006365
Dec:+32.00.50.00110315
. . - . | Stokes:|

€ 0 2 0 20 40 50 Freq:4.34170786e+10 Hz
RA offset (arcsec) clean threshold: 2.08e-03
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Step 5: Analyze data - CASA

A Viewer Display Panel

v’ Visualize data cubes

v'Measure flux densities
v’ Fit sources

v’ Overlay multi-wavelength data

v'Generate publication images

CASA <3>: tgetl'clean'?}
Restored parameters from file clean,last
CASA <4>: inp()
# clean :: Deconvolve an image with se
vis = 'ngch921,usec m
imagename = .C
field =
spw = v
selectdata = False
mode = ‘channel’

nchan = 46

start = 5

width = 1
niter = 6000
gain = 0.1
threshold = 8.0
psfmode = ‘clark’
imagermode =
multiscale = &)
interactive = False
mask = [108, 108, 148, 14
imsize = [256, 256]
cell = [15,0, 15,0]
phasecenter = v
restfreqg = v
stokes = ‘I
weighting = ‘briggs’

robust 0,5

npixels = 0
uvtaper = False

modelimagze = v

O O

T HE TR0 XX T LT

* x

o

S

lected algorithm

ontz=ub’ # name of input visibility file

# Pre-name of output images

Field Name

Spectral windowsichannels: is all

Other data selection parameters

Type of selection {mfs. channel, velocity, |
Number of channels {(planes) in output image
first input channel to use

Number of input channels to average

Maximum number of iterations

Loop gain for cleaning

Flux level to stop cleaning, Must include

method of PSF calculation to use during min
Use csclean or mosaic, ‘', use psfmode
set deconvolution scales (pixels), default:

use interactive clean {(with GUI viewer)

# cleanbox{es), mask image(s), and/or regic

x and y image size in pixels, summetric for

Qats  Oisplay Panel Tools View

HS@O W @I ARK
3 8 2 2 BIR
fterations  cycles threshold ® Add ® Displayed Plane

100 9 0.05 m Jy

Erase All Channels

Next Action

» ¢

4

Q00 090]Q

Rate

10 | sec. | Compact

Frame

R/ juperbcm demo polim clean residual

0.004159) Jy/bean
1

Pixels 175 170 0 0
12.44) xa/e

# deg 4.79167 deg 1

R Jupserscm demo polim clean model mask-comour
*0 pixel: 175 170 0 0

10,0568 deg 4.79167 deg I -13.44) kn/n

=

® Nomal

Blink

x and y cell size, default unit arcsec
Image phase center: position or field index
rest frequency to assign to image {(see help)
Stokes params to image {(eg I.IV. QU.IQUV)
Weighting to apply to visibilities

Briggs robustness parameter

number of pixels to determine uv-cell size 0=> field of view

Apply additional uv tapering of

visibilities,
Name of model image{s? to initialize cleaning

Preparing for ALMA: 24 May 2010
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Step 6: Write cutting edge paper!

v’ Cutting edge capabilities
= amazing science

y A-Z Index
na«tllre International weekly journal of science
Journal home > Archive > Letter > Full text > Figure 1

FIGURE 1. Multi-wavelength images of the coolest thing since sliced-bread

‘/ beSt Id €as yet tO come Universe’s most fascinating object revealed by ALMA

I.M. Famous, B. A. Collaborator, O. Postdoc, et al.
Nature 123, 456-458, April 2012

se=rch gy [ R ¢ oces ccorcn

20 Wmin=-1.2e-05
20 max=1.7e-04
RMS=4 0e-06

10 10

Arcseconds
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Take home points

e This is your observatory
* NAASC is here to help you

* To get started:
-- NAASC tutorials
-- On-line tutorials

-- Science workshops

* Call for proposals end of 2010

 Be EXCITED!
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