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the cycle of Star Formation

Star Formation is a highly inefficient process

Interplay of multiple forces and mechanism: Gravity, Turbulence, Magnetic Field, Feedback

The role of feedback from newly formed high-mass stars is still debated/ambivalent 
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Kurtz et al. 2005
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the challenge to observe UC Hii and HC Hii
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~8100 GMCs 12CO (1-0)
Miville-Deschenes+17

~30000 filaments
Schisano+20

~150000 clumps
Elia+21

Large, Galactic Plane surveys allow us to investigate the roles

of the various actors across the different Galactic environments

GP surveys as a tool to have a comprehensive view
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to systematically study the role of FEEDBACK from

 its early stages of UC Hii and HC Hii regions

we need a 10-15 GHz survey of the GP

with high sensitivity and resolution
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the need for SKA-Mid band 5B

sample of UC HII and HC HII of Yang et al. 2021
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Band-L at 1.3 GHz

sample of UC HII and HC HII of Yang et al. 2021

the need for SKA-Mid band 5B
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Band-L at 1.3 GHz Band-S at 3.1 GHz

sample of UC HII and HC HII of Yang et al. 2021

the need for SKA-Mid band 5B

SMGPS 
Goedhart et al. 2024 
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the need for SKA-Mid band 5B

Band-L at 1.3 GHz Band-S at 3.1 GHz Band-X and Ku at 10 & 15 GHz

sample of UC HII and HC HII of Yang et al. 2021

SKA-Mid resolution of ~0.07” @15 GHz  and ~0.1”  @10 GHz

at 10 kpc: resolve scales better than 10-2 pc

less affected by synchrotron emission
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the power of a SKA band 5b GP survey



332°334° 330°

Galactic Plane region  ~ 4.5° x 1.4° centred around l~332°

Just the field 330° ≤ l ≤ 334 ° contains :
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Meerkat pilot survey at 3.1 GHz in synergy with ALMAGAL

PIs: Alessio Traficante, F. Cavallaro
PhD student S. Sottie in co-tutorship with O. Smirnov (U. of Rhodes/SARAO)

- 80 ALMAGAL sources

- 3 known SNRs (+4 candidates)

- 5 Planetary Nebulae

- >10 expected radio jets
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connecting all the scales of SF with feedback from SKA
ALMAGAL

• 1013 star forming CLUMP in the MW

• covering diff. environments & evolutionary stage

• ALMA Large Program Band 6 

• linear resolution down to ~ 1500AU

Molinari et al. 2025, Sanchez-Monge et al. 2025, Wells et al. 2024, Coletta et al. 2025, Mininni et al. 2025, Elia et al. 2025
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example of triggered star-formation in ALMAGAL

Mininni et al. (in prep.)
- ALMAGAL follow up in Band 4

- 8 compact cores on an arch shaped region of radius ~0.7 pc

- center close to the peak of bright emission at 1.3 GHz

- 1.3 GHz emission with spectral index ~ -0.1 -  -0.4 and in Anderson et al. 2013 catalog

- bright DCO+ (2-1) emission along the arch, with some cores in very early stages  of SF
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ALMA Cycle 12 Large project
(PIs: N. Peretto, A. Traficante, S. Clarke, M. Merello)

ALMA Band 3 mosaics around 259 ALMAGAL clumps with 
SEDIGISM+OGHrES counterparts 7M (83h) +ACA (256h)+TP (426h)

• Covering all angular scales from ~2.5” -> 120”       
• N2H+ (1-0); HNC (1-0); HCN (1-0); HCO+ (1-0); H13CO+ (1-0); H13CN (1-0); SiO (2-1), …

dynamics, infall, turbulence and outflow feedback 
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connecting all the scales of SF with feedback from SKA
PANTA REI



Lebreuilly, Traficante, et al. 2025: «The 
Rosetta Stone Project I»  

Tung, Traficante, et al. 2025: 
«The Rosetta Stone Project II»  

Nucara, Traficante, et al. 2025: 
«The Rosetta Stone Project III»  

Synthetic observations
24, 70, 160, 250, 350, 500 µm &

ALMA 1.3mm

CASA Post-processing 
to mimic with the maximum accuracy 
real ALMA observations

Suite of 30+ simulations
2 masses,  2 radius, 
2 mach numbers,
2 magnetic-to-flux mass ratio 
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The Rosetta Stone project
A complete end-to-end (simulations ⇔ observations) framework based on the systematic production of realistic
synthetic observations of clump fragmentation and their comparison with real data.



In preparation for future MeerKAT/MeerKAT+/SKA radio surveys  @1.3-15 GHz, we are developing a new module in the 
POLARIS post-processing software (Reissl+12) able to reproduce the free-free emission from ionised gas (and coupled 

with the already implemented  synchrotron emission)

(Reissl, Traficante, Suin, Nucara, Pelkonen in prep.)

we can model free-free emission from HII regions
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the Galactic Plane Survey design

longitude range: -180° – 30°  &  latitude range: -1.5°  –  1.5°

total of 630 deg2  of coverage 

2 spws of 2.5 GHz centered at ~9.5 GHz and ~14 GHz in AA4 conf.

total of 600 h to reach sensitivity of ~20 µJy @14 GHz and ~14 µJy @9.5 GHz

resolution of ~0.07” @14 GHz  and ~0.1”  @9.5 GHz
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synergies with other scientific cases:
the importance for the entire community

o Radio jets from massive regions: radiojets with Lbol > 14 Lsun @1kpc

o Supernova remnants: reliable spectral index, confirm candidates and discover new SNR

o Planetary Nebulae: detected number way lower then expected (already improved with SMGPS)

o Evolved massive stars: mass loss through winds emission and shells

o RRL: 17 H𝛼 RRLs alone available band 5b

o Masers emissions: 9.9 and 12.2 GHz CH3OH and 14.5 GHz H2CO

o Galactic Center
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synergies with other scientific cases:
the importance for the entire community

THANK YOU!

o Radio jets from massive regions: radiojets with Lbol > 14 Lsun @1kpc

o Supernova remnants: reliable spectral index, confirm candidates and discover new SNR

o Planetary Nebulae: detected number way lower then expected (already improved with SMGPS)

o Evolved massive stars: mass loss through winds emission and shells

o RRL: 17 H𝛼 RRLs alone available band 5b

o Masers emissions: 9.9 and 12.2 GHz CH3OH and 14.5 GHz H2CO

o Galactic Center


