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LOW MASS STAR FORMATION

The majority of our detailed
understanding of star formation
comes from observations of small,
nearby clouds.
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HIGH MASS STAR FORMATION
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INITIAL MASS FUNCTIC
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PROPOSED/FUTURE TELESCOPES

1. How does the IMF (initial mass function) change, and what
controls its changes?
2. What controls the rate of star formation in galaxies?
3.When and how do planets form?
4. How does the grouping of stars affect each of these processes?
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ALMA IMF LARGE PROGRAM
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MOLECULAR TRACING

Ammonia

N Hs

Dyazenylium

NoH™

Table 1.2 Molecules found in interstellar clouds Protocluster RA M Dec @ VLSR“] d
Simple neutral molecules cloud name " [ICRS] [km s™'] [kpc]
H,, CH, CN, CO, HCIl, NH, NO, NS, OH, PN, SO, Si0, SiS, CS, HF, O,, SH, CH,, HCN, HCO, W51-E 19:23:44.18 +14:30:29.5 +55 54403
H,0, H,S, HNC, HNO, N,O, OCS, 50,, CO,, NH,, HO,, NH5, H,CO, H,(CS, CH4, H,0,, CH,4 W43-MM]1 18:47:47.00 —01:54:26.0 +97 55+04
[onic species G333.60 16:22:09.36 —50:05:58.9 —47 42 +0.7
(Cation) WS1-IRS2 19:23:39.81 +14:31:03.5 +535 54+0.3
CH*, CO*, SO*, CF*, OH*, SH*, HCI*, ArH*, HCO*, HCS*, HOC*, NoH¥, H.*, H,0*, H,Cl*, = G338.93 16:40:34.42  -45:41:406  -62  39+1.0
OH,*, HCNH*, HCO,*, C;H*, H,COH*, NH,*, H,NCO*, HC;NH* G010.62 18:10:28.84  —19:55:48.3 -2 4.95£0.5

W43-MM?2 18:47:36.61 —02:00:51.1 +97 55+04
Table 1. Yamamoto, S. (2017) G008.67 18:06:21.12 -21:37:16.7 +37.6 3.4+0.3
G012.80 18:14:13.37 —17:55:45.2 +37 24+0.2
G327.29 15:53:08.13 —54:37:08.6 —45 2.5+0.5
W43-MM3 18:47:41.46 —-02:00:27.6 +97 55+04
G351.77 17:26:42.62 -36:09:20.5 -3 2.0+£0.7
G353.41 17:30:26.28 —34:41:49.7 -17 2.0+0.7
(G337.92 16:41:10.62 —47:08:02.9 —40 2.7+0.7
(G328.25 15:57:59.68 —53:58:00.2 —43 2.5+0.5

Table 2. Motte et al. (2018)

NoH* ion is key in protocluster studies, tracing
dense, cold gas in star formation areas. Resistant to
freezing and stellar radiation, it reveals early-stage

star formation dynamics and chemistry.
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METHODOLOGY N,H*
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DYAZENYLIUM N,H*
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THE P-V DIAGRAM
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ONE COMPONENT SPECTRUM
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FIT TWO COMPONENT
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Velocity Distribution of Components
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for early star formation studies. =

Velocity analysis shows multiple components,
indicating dynamic interactions like
gravitational collapse and accretion flows.

..............

Use an autoencoder to extract the physical
parameters of the cloud, enabling a more efficient and

detailed analysis of the data.
Bayesian models helped identify key gas y

motions, such as turbulence, shaping massive

, Compare N,H* observations with other molecular
star formation.

tracers, such as NHz or CO, to validate and
complement the findings.

Complete a comprehensive morphological analysis of
NoH* to better understand its role in early star

formation. Universidad de
los Andes
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