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First detection of PO towards a star-forming region
Fragmentation and disk formation during high-mass star formation
Disentangling outflows in massive star forming regions
A massive prestellar core in the IRAS 19388+2357 region
The structure of molecular clumps associated with high-mass YSOs
Analysis of the molecular environment hosting high-mass YSOs
Depletion in a high-mass star-forming region?
Disentangling outflows in massive star forming regions
The molecular environment prior to the high-mass star formation episode
Water in intermediate mass star forming regions
W51 as seen from afar
The evolution of outflows in high-mass young stellar objects
A CO follow-up of Herschel filaments in Vulpecula
A CN/H13CN study of a sample of high-mass YSOs
The initial conditions in the massive star formation process
Where is the missing (but not depleted!) phosphorus?
G12.22-0.12M: precursor of a hot molecular core?
Deuterium fractionation in the evolution of high-mass protostars
C2H as magnetic field probe in star-forming clouds
Are there different modes of high-mass star formation?
Outflows in massive protostars at different scales
Uncovering the magnetized path of massive star formation
Linking density structures and fragmentation in high-mass star formation
Testing massive star formation models in intermediate-mass (IM) stars
Survey of SiO towards a sample of IRDCs and high-mass star forming regions
Angular momentum in high-mass star-forming regions: Deciphering …
Imaging infall in a high-mass star forming region
Filamentary accretion flows in high-mass star-forming molecular clouds
Discovering more pieces of the astrochemical puzzle
Outflows from a proto-cluster around intermediate mass stars
Outflows from Massive Disk Candidates (SMA legacy project)
Outflows from Massive Disk Candidates (large SMA project)
The molecular jet counterpart in T-Tauri stars: the case of DG Tau
Outflow search in selected high-mass star forming regions
Disentangling outflows in massive star forming regions
A massive prestellar core in the IRAS 19388+2357 region
Magnetic fields and dynamics in high-mass star formation
The molecular environment prior to high-mass star formation
The evolution of outflows in young massive (proto)stars
The structure of molecular clumps associated with massive YSOs
The role of (SiO) jets in high-mass star formation
Dissecting the circumstellar disk around the high-mass protostarIRAS 20126+4104
Fragmentation and disk formation during high-mass star formation 
Unveiling the chemistry of interstellar phosphorus
Disentangling outflows in massive star forming regions
HCO as a precursor of astrobiological molecules
Disentangling outflows in massive star forming regions
Probing the expansion of a hypercompact HII region
Investigating the fragmentation in two twin massive clumps
Glycolaldehyde: an evolutionary tracer of hot cores?
Probing the expansion of a hypercompact HII region
Completing the SF picture: a close look at intermediate mass star forming regions
Monitoring the first ever detected accretion burst from a massive (proto)star: When accretion turns into ejection

Looking for pre-stellar massive cores with nd/nh observations
C2H as magnetic field probe in star-forming clouds
Probing the latest high-mass star formation models
Uncovering the magnetized path of massive star formation
The evolution of outflows in high-mass young stellar objects
Characterization of the hot molecular core phase
W51 as seen from afar
Outflows in massive protostars at different scales
A massive prestellar core in the IRAS 19388+2357 region
C2H and CN as magnetic field probes in star-forming clouds
Are there different modes of high-mass star formation?
Unveiling star formation in giant filaments: dynamics and chemistry
Angular momentum in high-mass star-forming regions: Deciphering signatures of rotation
Measuring the magnetic field through CN emission and absorption
The origin of phosphorus in star-forming massive dense cores
A CO follow-up of Herschel filaments in Vulpecula
Where is the missing (but not depleted!) phosphorus?
A CN/H13CN study of a sample of high-mass YSOs
The accretion disk-outflow system in high-mass YSOs
Outflow search in selected high-mass star forming regions
Phosphorus in star-forming massive dense cores
SiO detection experiment towards the massive protostar G24.78+0.08 A1
Monitoring the first ever detected accretion burst from a massive (proto)star: When …
Monitoring the first ever detected accretion burst from a massive (proto)star: How …
Establishing the nature of a new class of young massive stars
Testing the expansion of the double bubble in G35.03+0.35
A quest for high-mass star formation in two families of molecular clumps
A multiple/precessing jet in a high-mass young stellar object
Dissecting the circumstellar disk around the high-mass protostarIRAS 20126+4104
Counter-rotation in the clump enshrouding IRAS20216+4104?
A key test for the rotating toroid in G31.41+0.31
A key test for the massive disk in G31.41+0.31
The precessing jet in the high-mass protostar I
Testing massive star formation models in intermediate-mass (IM) stars
Origin of High-velocity CO in DG Tau
The SiO outflow from the high-mass (proto)star(s) in G24.78+0.08
A new laboratory for the earliest phases of high-mass star formation
A study of infall/outflow in two high-mass star forming regions
HCO as a precursor of astrobiological molecules
Disentangling outflows in massive star forming regions
HCO as a precursor of glycolaldehyde
Morphology, Kinematics, and Evolution of Massive Protostellar Outflows associated with Water Masers: A Pilot Program
A high resolution study of the most nearby jet-like outflow
The SiO outflow from the high-mass (proto)star(s) in G24.78+0.08
Are there pre-stellar cores in the high-mass proto-cluster IRAS 20343+4129?
A study of infall/outflow in two Infrared Dark Clouds
The high-velocity molecular gas in DG Tau: jet or cavity?
Searching for a jet associated with IRAS 18511+0146
Searching for the disk-outflow connection in G35.2-0.7N and G35.0+0.4
The possible detection of glycolaldehyde in massive protostars
Imaging infall in a high-mass star forming region
Searching for the disk-outflow connection in G35.2-0.7N.
The jet/disk system in the high-mass protostar G24.78+0.08 A1

since 2000 …

• ~100 proposals submitted to IRAM facilities
• ~3500 hr requested, ~2000 hr recommended
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From the earliest (core, filaments) to the more evolved stages (outflows, jets, HII regions), 
our collaboration returned regularly to question how massive stars form and evolve



LAB SPECTRUM BY ROBERTO 
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IRAS 20126+4104

DUAL BAND 
RECEIVERS

PdBI’s evolution that made Riccardo’s science possible
         outflows       resolution           chemistry      bandwidth           surveys       sensitivity

The main interest in observing IRAS 20126+4104 was to establish the “missing link” 
between low- and high-mass star formation 
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• IRAS 20126+4104 from targeted multi-line 
studies to full spectral surveys

• From a dynamical to a chemistry-driven view of 
IRAS 20126+4104



NOEMA’s implementation of Dual-Band observations 
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NOEMA roadmap to new capabilities

Frequency Cycling
Mode

(70-116 GHz)

2025

Regular science observations 
with the Dual Band (DB) 

system

2026 2027 2028

Full-Stokes 
Polarimetry

Band 4
(275-373 GHz) 

High Spectral 
Resolution Modes

(125 kHz, 30 kHz, 15 kHz)

2022

NOEMA
12 antennas

A configuration

OTF

2030 20??…

Multi-Band
Atmospheric phase control
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8? Remote antennas
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Let me think 
about it … 
but first, I’ll 
finish this ! 


