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't is challenging to define a scenario of massive star formation which can be universally valid
Obijectives

e |dentify the mechanisms responsible of the fragmentation of dense structures at parsec scales (clumps)
into high-mass star seeds at scales of thousands of AU (fragments) [1-3]
e Complement existing massive star-formation scenarios (e.g., core-fed [4, 5] / clump-fed [6, 7])

Strategy
e Enhance our understanding of the star-formation phenomenon by bridging observations with numerical simulations

e A systematic approach to produce synthetic observations is of key importance

o synthetic observations must incorporate radiative transfer and mimic interferometric features Y

First science case

ALMA 1.3 mm observations of massive clumps Suite of 32 MHD RAMSES simulations |9, 10] of
fragmentation from the SQUALO project |5 massive clumps fragmentation and cluster formation
13 massive clumps at different evolutionary

with different initial conditions for clumps

stages exhibiting different fragmentation modes and environment

Seed: 1, 2
M: (500,1000) M@ R: (0.4,0.8)
M: 7,10 U: 10,100

3 projections, 8+ time steps

W/ RADMC 3D 11| and CASA [12]| software we perform the post-processing to mimic ALMA interferometric
observations of the SQUALO data at 1.3 mm ---> The source extraction w/ Hyper [15]| and the analysis of the
fragmentation properties 14| are carried out as in the SQUALO project.
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Fragmentation properties: preliminary results from synthetic observations -\
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Exploration of the impact of the mass-to-magnetic-flux ratio, p =10 vs. 100, on the fragmentation properties of a
1000 M 4 clump under identical initial conditions of Seed =1, R =0.4 pc, and M =10 at SFE ~5%.

o Strong magnetic field --> low fragmentation level. Magenta stars mark the 4 and 8 fragments
4] identified with Hyper at 50.

o Similar amount of mass accreted onto fragments regardless of magnetic field strength

Next science case
CALMAGAL 15]: ALMA 1.4 mm observations of massive clumps fragmentation at ~ 1000 AU.
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