EPoS 2024

WHAT COLLAPSES?

UNDERSTANDING THE ONSET OF STAR FORMATION

ACCORDING TO SIMULATIONS & SYNTHETIC OBSERVATIONS
OF MASSIVE CLUMPS FRAGMENTATION

Nucara+ in prep.
Poster 21

A. Nucara (INAF-IAPS), A. Traficante (INAF-IAPS),
U. Lebreuilly (Paris-Saclay), S. Molinari (INAF-IAPS), P. Hennebelle (Paris-Saclay),
L. Testi (Alma Mater Studiorum - University of Bologna), N.-D. Tung (Paris-Saclay) , C. Mininni (INAF-IAPS) & the ECOGAL team


https://www.iafastro.org/membership/all-members/alma-mater-studiorum-university-of-bologna.html

TOR VERGATA

A

% ¥ : e
AGAL

PROBING STAR-FORMATION MECHANISMS IN MASSIVE STAR-FORMING REGIONS:
BRIDGING OBSERVATIONS AND SIMULATIONS THROUGH

- The-Rosetta Stone project -

il s s

b

OO S,

Nucara+ in prep.
Poster 21

A. Nucara (INAF-IAPS), A. Traficante (INAF-IAPS),
U. Lebreuilly (Paris-Saclay), S. Molinari (INAF-IAPS), P. Hennebelle (Paris-Saclay),
L. Testi (Alma Mater Studiorum - University of Bologna), N.-D. Tung (Paris-Saclay) , C. Mininni (INAF-IAPS) & the ECOGAL team


https://www.iafastro.org/membership/all-members/alma-mater-studiorum-university-of-bologna.html

/ First science case

ALMA 1.3 mm observations of massive clumps
fragmentation from the SQUALO project:
13 massive clumps at different evolutionary stages

different fragmentation modes

Traficante+ 2023 (Talk tomorrow)



Suite of 32 MHD RAMSES simulations

of massive clumps fragmentation
and cluster formation with different initial conditions for

clumps and environment
RS1!0

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

3 projections, 8+ time steps



WHAT COLLAPSES?

UNDERSTANDING THE ONSET OF STAR FORMATION

ACCORDING TO SIMULATIONS & SYNTHETIC OBSERVATIONS
OF MASSIVE CLUMPS FRAGMENTATION

0.383 pc 0.383 pc

21.201 22.001 22.800 23.600 24.399 21.078 22.010 22.943 23.875 24.807 20.956 22.077 23.199 24.321 25.442
log(N) [cm~2] log(N) [cm~2] log(N) [cm~2]

GLOBAL CLUMP COLLAPSE + LOCAL FRAGMENTATION/COLLAPSE



WHAT COLLAPSES?

UNDERSTANDING THE ONSET OF STAR FORMATION

ACCORDING TO SIMULATIONS & SYNTHETIC OBSERVATIONS
OF MASSIVE CLUMPS FRAGMENTATION

=
(8

-7°42'00"

=
=

2
oo

o
on
Flux (Jy/pixel)

15“

RADIATIVE TRANSFER @1.3 mm

Dec (ICRS)

3[}“

o
i

e
(8]

45"

18"33m3205 195 185 175
log(N) [cm=2] RA (ICRS)

22222222222222222222222



UNDERSTANDING THE O

ACCORDING TO SIMULATION
OF MASSIVE CLUM

Dec (ICRS)

-7°42'00"

lSII

3[}”

45"

WHAT COLLAPSES?

18h33m320s

RA (ICRS)

18°

17

NSET OF STAR FORMATION

S & SYNTHETIC OBSERVATIONS
PS FRAGMENTATION

- 0.0007

=
M

774200" - L 0.0006

=
(=]

0.0005
15II |

2
oo

o
n
Flux (Jy/pixel)

0.0004

Dec (ICRS)

300 0.0003

o
o

0.0002

45" - 0.0001

e
(8]

18"33M20° l':A “CHS];}EE' 17#
POST PROCESSING

ALMA synthetic observations w/ 7m+12m

)

IXe

Flux (Jy/p



WHICH STRUCTURES ARE INVOLVED IN THE COLLAPSE?

UNDERSTANDING THE ONSET OF STAR FORMATION

ACCORDING TO SIMULATIONS & SYNTHETIC OBSERVATIONS
OF MASSIVE CLUMPS FRAGMENTATION




WHICH STRUCTURES ARE INVOLVED IN THE COLLAPSE?

UNDERSTANDING THE ONSET OF STAR FORMATION

ACCORDING TO SIMULATIONS & SYNTHETIC OBSERVATIONS
OF MASSIVE CLUMPS FRAGMENTATION

7000 AU

5000 AU 2000 AU



WHICH STRUCTURES ARE INVOLVED IN THE COLLAPSE?

UNDERSTANDING THE ONSET OF STAR FORMATION

ACCORDING TO SIMULATIONS & SYNTHETIC OBSERVATIONS
OF MASSIVE CLUMPS FRAGMENTATION

7000 AU

5000 AU 2000 AU



WHICH STRUCTURES ARE INVOLVED IN THE COLLAPSE?

UNDERSTANDING THE ONSET OF STAR FORMATION

ACCORDING TO SIMULATIONS & SYNTHETIC OBSERVATIONS
OF MASSIVE CLUMPS FRAGMENTATION

7000 AU

5000 AU 2000 AU



WHICH STRUCTURES ARE INVOLVED IN THE COLLAPSE?

UNDERSTANDING THE ONSET OF STAR FORMATION

ACCORDING TO SIMULATIONS & SYNTHETIC OBSERVATIONS
OF MASSIVE CLUMPS FRAGMENTATION

7000 AU

5000 AU

2000 AU



WHICH STRUCTURES ARE INVOLVED IN THE COLLAPSE?

UNDERSTANDING THE ONSET OF STAR FORMATION

ACCORDING TO SIMULATIONS & SYNTHETIC OBSERVATIONS
OF MASSIVE CLUMPS FRAGMENTATION

5000 AU

2000 AU SIMS



/ Fragmentation properties:
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Exploration of the impact of the mass-to-magnetic-flux ratio, y =10 vs. 100, on the fragmentation properties of a
1000 M clump under identical initial conditions of Seed =1, R=0.4 pc, and .# =10 at SFE ~5%.
o Strong magnetic field --> low fragmentation level. Magenta stars mark the 4 and 8 fragments

identified with Hyper at 50.
o Similar amount of mass accreted onto fragments regardless of magnetic field strength

Nucara+ in prep. - Poster 21




Thank you!

Questions?



