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NOEMA

Why should you use
NOEMA?

Well...... Yes.
But now there’s ALMA!
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Point source sensitivity
_ % (i) R
NeA - Ninc ny\/N(N — 1)\/50ten +/Npol

oS

collecting area of a single antenna (176.7m?)
aperture efficiency (0.80 @ 3mm, 0.75 @ 2mm, 0.65 @ 1mm)

instrumental decorrelation 7; = e /2 (0.90 to 0.98)
correlator efficiency (n¢ = 0.88 now, but n¢ = 1 for Polyfix)

Boltzmann constant

average system temperature [K]

atmospheric decorrelation 7, = e~%%/2 (0.6 to 0.98)

Number of antennas (currently 8)

Spectral Bandwidth [Hz] (62.5kHz to 15.6 GHz)
On-source integration time [s], tobs = 1.6 ton
Number of polarizations (1 or 2)

= Jpk: Conversion factor Kelvin to Jansky

22 Jy/K @ 3mm, 26 Jy/K @ 2mm, 35Jy/K @ 1mm
Will have to be adjusted (reduced) for Polyfix
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Sensitivity (II)

Expected point source continuum sensitivities in one hour with Polyfix:
8 antennas

e @ 100 GHz in a FOV of 50”
90 1

~ 22 . .
0.90-v/56 - 15.6 - 10° - 3600 /2

~ 0.03mJy/beam

e @ 150 GHz in a FOV of 33”
130 1

~ 26 - .
0.85- /56 - 15.6 - 109 - 3600 /2

~ 0.05 mJy/beam

e @ 230 GHz in a FOV of 21”
200 1

0.80 - v/56 - 15.6 - 10% - 3600 V2

~ 0.11 mJy/beam
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Brightness sensitivity (I)

The brightness sensitivity is related to the point source sensitivity by

A2 b
T = . s .
5 S=rgs,

2kS2 %

brightness sensitivity [[K]

observing wavelength
Boltzmann constant

synthesized beam solid angle [sr]

~ 15 [KJy ~! (arcsec/mm) ]

for untapered maps and natural weighting
©1, ©y axes of synthesized beam [arcsec]

mm]|

Brightness sensitivity depends on angular resolution!
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Brightness sensitivity (1I)

Expected line brightness sensitivities in 8 hours (12h track)

lkm/s bandwidth, dual polarization:

e @ 100 GHz in a beam of 1” x 1”: 0T ~ 318mK
BV s 5t 0T ~ 13mK

e @ 150 GHz in a beam of 0.6” x 0.6”: T ~ 581 mK
3.3"%x 33" 0T~ 19mK

e @ 230 GHz in a beam of 0.3” x 0.3": §T ~ 1600 mK
2.2" % 22" T ~ 29mK
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NOEMA

Receivers

Band 1 Band 2 Band 3 Band 4

RF range 76.5 - 116 130 - 178 202 - 274 Ry
|GHz]

Trec/[K] LSB 25 - 35 25 - 50 25 - 60 ﬂg- 76

Trec/[K] USB 25-35 25-50 30 - 60 30\%/50

G,, [dB] <-15 <-15 <-15 /-20\

RFLSB 76.5 - 104 130 - 166 202 - 262 77 - 35
[GHz]

RF USB 88.5- 116 142-178 214 -274 289 - 371

[GHz]
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Sensitivity considerations (I)

* Caution:
At 115GHz the atmospheric O, line degrades
sensitivity by about 40% already in
good observing conditions!
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NOEMA

Sensitivity considerations (1)

* Request a configuration for mapping
e.g. CD configuration = 2 tracks (8hrs each)
... but evaluate the sensitivity as well!

* Request a point source sensitivity for detection
... but evaluate the integration time as well!
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NOEMA

Configurations

* Three configurations are needed to take properly
into account baseline range and operation with > 8 antennas

Configuration Stations
8D W12 W08 W05 E04 E10 N02 N09 N13
8C W23 W20 W05 E04 E16 E23 N13 N20
SA W27 W09 E12 E23 E68 N20 N29 N46

* The A configuration is scheduled during the winter period only
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Which configuration is appropriate?

Standard sets of configurations are:

Set Purpose
) 3.7 @ 100 GHz detection/lowest resolution
CD 2.6” @ 100 GHz low resolution mapping
C 1.9” @ 100 GHz detection at low declination
ACD 2.0” @ 100 GHz mapping
AC 1.4” @ 100 GHz mapping
A 0.9” @ 100 GHz high resolution mapping
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D configuration

@100 GHz, HA = —4 to 4 weight NA
Dec = 60 Short; 397 Tot: 924 Contours 5, 10, 20, 50%

200

0]
Short: 429 Tot: 924

60

40

20

0
Short: 547 Tot: 889

Short: 254 Tot: 399

@
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CD configuration

@100 GHz, HA = —4 to 4 weight NA
Dec = 60 Short: 529 Tot: 1848 cContours 5, 10, 20, 50%

572 Tot: 1848

727 Tot: 177

S0

0L [V
Short: 367 Tot: 847

@
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A configuration

@100 GHz, HA = —4 to 4 weight NA

Dec = 60 Short: 38 Tot: 924 Contours 5, 10, 20, 50%

60

40

20

0
Short: 50 Tot: 924

Short: 58 Tot: 924

Short: 45 Tot: 448
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Spectral settings (I)

*Use the ASTRO command TUNING:
ASTRO> TUNING 230.538 Isb 5300

IRC+10216,
Visg = —26.5 km s

Vpop = —40.9 km s~

BF & PG LW AR W cere
(L1 1 O T AR

& e & e e & oH

120 140 160

REST: 230.538 GHZ (LSR: 230.558, RF: 230.569) IF1: 5441.622 MHz LSB

& £ Speme  cow & @ oid o & P a0 <

[0 I T ;] (][] 1] I

B3VLO | B3V B3vUl |B3VUO

B?HL% B3H BiHEfl B‘?HU%
h L $ | | 1
240

Rest Frequency (GHz) See presentation by J. Boissier on
correlator modes for more details




Spectral settings (I1I)
Select high resolution windows (up to 16 chunks of 64MHz per baseband)

ASTRO> baseband Band 3 REST: 230.538 GHZ (LSR: 230.558, RF: 230.569) IF1: 5441.622 MHz LSB
ASTRO> spw /range 230.5 230.6 Vi = —268 ko !
ASTRO> spw /range 231.0 231.25 Voop = —40.9 km &

B3HLO ! 2 &

o

Used Chunks
15/1

15/16

B3VLO
| 1 I

224.5

| 1 1 l 1 1

8/16

7]
x
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7/16
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Has my object already been observed?

* Consult the CDS (Strasbourg)
* Consult the Science Operation Group (SOG; sog@iram.fr)

* The raw data can be requested starting in December 2016

(for details see Science users -> Proposals -> Data policy on the IRAM Web)
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Contact us | Usef

Iram Institut de Radioastronomie Millimétrique

“avoutus "NOEMA 30m telescope | Science & technology | Intemational cooperation | Publlc outreach | Science users
The IRAM data policy is as follows:

+ |IRAM organizes storage of raw and onling calibrated data for the 30m telescope and storage of raw
data for NOEMA/PdB on unlimited time scales.

+ Header information of PdB/NOEMA observations later than 1991 can be found at the CDS (Centre de
Donnees asfronomiques de Strasbourg):
http=/fvizier.u-strasbg.friviz-binVizieR-3?-source=Bl/iram/pdb

+ Header information of 30m observations later than 2009 can be found at the CDS:
http=/fvizier.u-si viz-bin'VizieR-3?-source=B/iram/30m

+« Observing programs are distinguished between normal programs and large programs. Data from large

programs are public in reduced format after an 18 month proprietary period {counting from the end of
policy the last semester of observations) and are accessible through the IRAM Large Program archive.
+ [ata from normal programs i jpite propdetary fime. Following a decision of the IRAM

une 2015 the following changes are intreduced:

Baw data from NOEMA/PAE or online calibrated data from the 30m telescope of individual norma
programs may be provided by IRAM after a three year proprietary peried (again counting from the end
of the last semester of cbservations) and depending on directors decision. Multiple large scale requests
are excluded.

This pomey-sssdasdofutyre programs and to programs ferpinatad duciag.s T mester 201314

or later. Data from programs finished before this date can be requested after December 2016,

P Y : - '
9t [JRAM millimeter

IRAM does not provide support for data reduction of such retrieved data. Referencing of these data should interferometry SChODl
follow the standard IRAM reference (see the Data publication policies) and in addition include at least one —
reference to publications of the Pl team, or the program number in case the data have not yet been publishad 10-14 Octoher, 2016

renoble, France

ARC
N~ )DE

IRAM Mode of the Euncpean ALMA, Regianal Center

@fther practical details will be made available in the course of the summer semesteD

@
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)
Observing schedule

zier.u-strashg.fr/co

Most Visited~ & Scientific Lig

@) Po

Q@ e 7 4
‘Search Criteria |

Preferences
max: | 50
| HTML Table

[ All columns
» Compute
Mirrors

| CDS, France

VizieR - Mozilla Firefox

® |‘.'7 Plateau de Bure Sche... x | & VizieR % | & NOEMA Issue tracker x | ) Betelgeuse Worksho... x | 5]

-bin/VizieR w

L Distros~ /i, phpMyAdmin 2.11.4 [ Neobeo [ }IPP }PMS #NOEMA Issue tracker [ | Welcome to AgileTi... [_}Holographies: index

VizieR Aadin  X-Maich

"

Other Help

VizieR Service

@ _VizieR home . ;; _Photometry viewer . <> Query VizieR using TAP . # X-match tables . #%_Query images/spectra

Find calglagg among 14599 available

| Cleai iram

Wavelength Mission Astronomy
Radio [ AKARI ~|Abundances
IR ANS Ages

optical ASCA AGN

@ Catalog, author's name, N uv BeppoSAX | |Associations
word(s) from title, description, etc. ] EUV CGRO Atomic_Data

e.g.: AGN, Veron, I/239, or bibcodes... X-ray Chandra Binaries:cataclysmic
» Search for catalogs by column descriptions (UCD) & Gamma-ray [-| COBE [v| Binaries:eclipsing
» Search for catalogs containing additional data

| [Fina)

Expand search [

Search by Position across 16029 tables

Target Name (resolved by Sesame) or Position: Target dimension:

- Thanks for acknowledging
- Rules of usage of VizieR d

 Clear | |[J2000

|| 2 |arcmin ¢| [ Gol |

@ Radius © Box size

(i)More about VizieR

~ 2 matching catalogs | Find Catalogs

Tools related to VizieR

= Photometry viewer : Plot photometry (sed) including all VizieR
= TAP VizieR : query VizieR using ADQL (a SQL extension dedicated for astronomy)

= CDS cross-match service : fast cross-identification between any 2 tables, including VizieR catalogues,
SIMBAD

the VizieR Service
ata
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T\jﬁ}:g had Rad C—1TRAM Observation Logs (IRAM 1991-2015) ReadMe-+ftp
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B/iram (B/iram/pdbi )  (c)The Plateau de Bure Interferometer Observation Log between 1991-12-01 and 2013-03-31 (19689 rows)
... gl (€)List of observations at 30m instrument between 2009-09-30 and 2014-06-30 (calibration observations not
~ included) (382351 rows)
Ry O Bliram/pdbi pi List of PI investigators of PdBI instrument (2898 rows)
T e oTEes 0O Bfiram/30m pi List of PI investigators of 30m instrument (776 rows)
max: | 50 ™ AEL | Reset All | | Query selected Tables | Join selected Tables |
| HTML Table ol e : : : :
O () indicates tables which contain celestial coordinates
All columns
» D the VizieR Service © UDS/CNRS
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| CDS, France %
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VizieR Search Page

O @ * & Simple Target| List Of Targets Fast Xmatch with large catalogs or Simbad
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list B/iram Post annotation
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= : —— Submit | | Reset All |
Choose Simple Cunstraint| List Of C.:)115t1a111t5-,| |
» Enlarge |Choose Query by Constraints § applied on Columns (Qutput Order: ® + O -)
Preferences Show SortColumn | Clear | Constraint Explain (UCD)
max: | 50 <| Record number assigned by the VizieR team. Should Not be used for identification.
- O recno[ ]
|HTML Table SN (meta.record)
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|
Z
[

[11,18] Internal indicator (meta.code)

~ Compute
Distance p o] Prog (char) Identification code of the program (meta.code;obs)
[l Position angle 6

[l Distance (x,y)

&

Source name, as mentioned in the observing program (meta.id)
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