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IRAM
Institut de Radio Astronomie Millimétrique

• International radio astronomy 
research institute.


• Founded in 1979 by scientific 
institutions from France, 
Germany, and Spain.


• Two nodes: Grenoble (FR) and 
Granada (ES).


• More than 120 researchers, 
engineers, technicians, and 
administrative staff.


• Development and management 
of two observatories: the 30-m 
telescope and the 
interferometer NOEMA.
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• Successor of the Plateau de Bure 
Interferometer (6 antennas)


• Currently 12 15-m antennas in 
operation


• Millimetre-wavelength science

The NOEMA interferometer
NOrthern Extended Millimeter Array

Inauguration of 
NOEMA (ant. 7)


22 Sep 2014

Everything is built in-house: antennas, 
receivers, correlator(s), software





176 panels cover the parabola

Surface precision of 40 micron

Antenna 11 under construction

(Jan 2020)



Feb 2015

May 2016

May 2017



Feb 2018

Jan 2022

Jan 2021



NOEMA capabilities
• Collecting area of a 52m telescope


• Three frequency bands: B1 (70-116 GHz), B2 (127-179 GHz), B3 (200-276 GHz)

    —> exclusive band coverage in the 70-84 GHz range


• 2SB receivers with 16GHz in each polarisation

    —> perfect sideband interleaving for spectral surveys

Courtesy of C. Herrera



NOEMA capabilities
• Collecting area of a 52m telescope


• Three frequency bands: B1 (70-116 GHz), B2 (127-179 GHz), B3 (200-276 GHz)

    —> exclusive band coverage in the 70-84 GHz range


• 2SB receivers with 16GHz in each polarisation

    —> perfect sideband interleaving for spectral surveys

• Simultaneous continuum and spectral line imaging

    —> full spectral coverage with 2-MHz channels for continuum

    —> 128 spectral windows of 64 MHz with 62.5-kHz channels PolyFiX correlator



NOEMA capabilities

PolyFiX correlator

• 250 kHz mode offered since 2022:

    —> spectral line surveys with 0.2 km/s @350 GHz, 1 km/s @70 GHz

    —> ALMA-PILS surveys (32 GHz) are possible with 2 tunings instead of 8

Courtesy of L. Bouscasse



NOEMA capabilities
• 250 kHz mode offered since 2022:

    —> spectral line surveys with 0.2 km/s @350 GHz, 1 km/s @70 GHz

    —> ALMA-PILS surveys (32 GHz) are possible with 2 tunings instead of 8

• NOEMA sensitivity:

    —> 65% of ALMA continuum sensitivity / 45% of ALMA single line sensitivity @100GHz

    —> NOEMA has 2x the bandwidth of ALMA: spectral surveys + redshift searches



NOEMA capabilities
• 4 offered configurations: A (1700m), B, C, D

    —> 0.7” @100 GHz; 0.3” @230 GHz

    —> the antennas can be moved along rails to change the array configuration

Plateau de Bure (FR)

Altitude : 2550m

Living quarters

Antenna hall and 
control room



Baseline extension finalised
Latest novelty this year: the new A configuration


angular resolution 2x better than last year’s A configuration (currently re-named ‘B’)





NOEMA: what comes next
• Spectral sweep mode (Q3/2023 @3mm)

    —> redshift searches + spectral surveys with uniform noise, uv coverage, and 
improved calibration/spectral indices



NOEMA: what comes next
• Spectral sweep mode (Q3/2023 @3mm)

    —> redshift searches + spectral surveys with uniform noise, uv coverage, and 
improved calibration/spectral indices

• Full polarimetry (Q4/2024)

    —> currently undergoing commissioning

• Band 4 (Q4/2024)

    —> Frequency coverage: 275-373 GHz

    —> Angular resolution down to 0.12”

• Dual-band receivers (Q4/2024)

    —> B1 (3mm) + B3 (1mm)

    —> 2nd correlator PolyFix2

STAY TUNED!
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Observer’s plan:
Scientific question

Proposal submission

Observations

Data reduction

Scientific results

Scientific paper

repeat 
loop



IRAM call for proposals
Two annual calls:

• Summer semester deadline in mid-March; observations Jun-Nov

• Winter semester deadline in mid-September; observations Dec-May

https://www.iram-institute.org/



IRAM call for proposals
Two annual calls:

• Summer semester deadline in mid-March; observations Jun-Nov

• Winter semester deadline in mid-September; observations Dec-May

Types of proposals:



A good observational proposal needs…

• A good science case: the goal should not be to observe a certain source, but to 
address a certain scientific question

Our goal is to observe my favourite source…

Our goal is to address the mystery of….



…and much 
more!

Science with NOEMA
Evolved stars
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High redshift universe

Venemans et al. 2017

Nearby galaxies

Murthy et al. 2022



A good observational proposal needs…

• A good science case: the goal should not be to observe a certain source, but to 
address a certain scientific question

Our goal is to observe my favourite source…

Our goal is to address the mystery of….

1. Target(s)

2. Frequency setup

3. Sensitivity and telescope time

4. Angular resolution and other angular scales

5. Detection or mapping?

• A good technical part: designing the observations. How long do I need to 
observe? What frequencies do I need to observe? What angular resolution? Etc.



• Target coordinates: check elevation and duplications

Orion with NOEMA

Maximum elevation: ~45˚


Observable for ~8h

Some technical considerations
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• Target coordinates: check elevation and duplications

Some technical considerations

• Frequency setup: what frequency band (1, 2, 3mm)? Lines or continuum? What 
spectral resolution? How many frequency setups do I need?

Example of NOEMA

frequency setup

2 MHz channels 62.5 kHz channels 



• Target coordinates: check elevation and sun avoidance dates

Some technical considerations

• Frequency setup: what frequency band (1, 2, 3mm)? Lines or continuum? What 
spectral resolution?

CH3OH

NS



• Target coordinates: check elevation and sun avoidance dates

Some technical considerations

• Frequency setup: what frequency band (1, 2, 3mm)? Lines or continuum? What 
spectral resolution?

CH3OH

NS

x4

Noise improves



• Target coordinates: check elevation and sun avoidance dates

Some technical considerations

• Frequency setup: what frequency band (1, 2, 3mm)? Lines or continuum? What 
spectral resolution?

CH3OH

NS

x32

Two blended 
lines

Asymmetric 
profile info lost



• Target coordinates: check elevation and sun avoidance dates

Some technical considerations

• Frequency setup: what frequency band (1, 2, 3mm)? Lines or continuum? What 
spectral resolution?

• Sensitivity: how much telescope time do I need to reach the necessary 
sensitivity? Use the online time estimator

https://oms.iram.fr/tse/#noema



Some technical considerations
• Angular scales probed:

    —> What angular resolution do I need?

    —> What is the largest angular scale I want to probe?
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Some technical considerations
• Angular scales probed:

    —> What angular resolution do I need?

    —> What is the largest angular scale I want to probe?

    —> How large is the area I want to map?

    —> Do I need zero-spacing observations?

the largest 
angular scales 

are not sampled
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Mosaics are needed 
for large maps



CO(J=1-0) emission

Interferometric mosaic (60 fields) + single-dish

Single-dish only

+
Pety et al. 2013



Some technical considerations
• Angular scales probed:

    —> What angular resolution do I need?

    —> What is the largest angular scale I want to probe?

    —> How large is the area I want to map?

    —> Do I need zero-spacing observations?

• Mapping quality:

    —> Mapping project: it needs good uv coverage and often more time than that required to 
reach the targeted sensitivity

    —> Detection project: sensitivity is the limiting factor and good uv coverage is not required



https://www.iram-institute.org/



Proposal Management System
https://oms.iram.fr/pms/



Proposal grades

A
B

C

Highest priority. Will be observed.

“Back-up”. Will be observed, if time allows, 
depending on several factors such as weather, 
ranking, LST ranges, etc. Once started, a B project 
will be finished,

Rejected. Will not be observed.



YOU

Proposal 
submission 

via PMS

Evaluation 
by Program 
Committee


Technical 
assessment

Director Science 
Coordinator

Local 
Contact

Preparation of 
observation 

setups via SMS



Tracking your project

https://www.iram-institute.org/

NOEMA accepted projects are observed in service mode



Tracking your project



Behind the scene: the team
A team of workers climbs to NOEMA every Thursday (1-week shift) :


• 1 cook

• 2 operators: they command the antennas and intervene in case of 

technical problems

• 1 technician: electrical interventions

• 1 mechanician: mechanical interventions, snow clearance, vehicle/

building maintenance

• 1 nurse

• 1 astronomer: observation plan and data quality verification

There is a dedicated team behind every 
observational project, without which NOEMA 

science would not advance





Astronomer at NOEMA
1. Familiarise with the list of scientific projects to be observed

2. Decide and plan which projects to observe when depending on time, 

weather, priority, and other technical constraints

3. Check the data quality of each observed project after it is observed

4. Decide whether the project is finished or needs more observing time

Astronomer’s desk

Observations run 24/24h and 
7/7 days if possible

Bad weather or technical 
issues/interventions can stop 

observations

Communication between 
team members is critical



https://www.iram-institute.org/

Data reduction
Once your project is completely observed, your Local Contact will guide 
you through the data calibration steps according to your experience level



Observer’s plan:
Scientific question

Proposal submission

Observations

Data reduction

Scientific results

Scientific paper

repeat 
loop

Your data are ready to 
image and analyse. 

ENJOY!



IRAM interferometry school



Useful links & contacts
• IRAM web site: https://www.iram-institute.org/

• IRAM Call for Proposals: 

http://www.iram.fr/GENERAL/calls/w22/Call_for_proposals.pdf

• NOEMA capabilities: 

http://www.iram.fr/GENERAL/calls/w22/NOEMACapabilities.pdf

• GILDAS software: https://www.iram.fr/IRAMFR/GILDAS/

• Last IRAM interferometry school (presentation slides):

https://www.iram-institute.org/EN/content-page-399-7-67-367-399-0.html

Your question is not answered in any of these links? Contact us directly!


• Technical questions about your proposal/NOEMA: sog@iram.fr

• NOEMA data archive access/question: isda@iram.fr

• GILDAS software team: gildas@iram.fr

https://www.iram-institute.org/
mailto:sog@iram.fr
mailto:isda@iram.fr


THANK YOU


