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Main open issues: 
q What is the origin of clusters and their dissolution (e.g., Bravi et al. 2018, and ref therein)
q Is star formation a fast/dynamic process or slow contraction
q Disk accretion evolution as a function of mass and metallicity (e.g., Alcala et. al 2017; De 

Marchi et al. 2017, and ref therein)

Gaia-ESO Survey (GES)
(talk by Germano Sacco)

q Young clusters at different ages and 
distances

q Multi-objects spectroscopy
q Medium/high resolution (Giraffe+UVES)
q Optical range

JEts and Disks @ INAF (JEDI) 
q Star-forming regions in the solar vicinity
q Single-objects spectroscopy
q Medium/high resolution (X-shooter survey

+ GIARPS science verification/pilot
programme)

q From near-UV to NIR
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² Photospheric lines: 

² UV-optical continuum excess emission:   
² Excess (permitted) line emission (H, He, Ca, Fe, Ti, Na, …): 

² Forbidden lines ([FeII], [OI], [SII], …): 
² NIR excess + Molecular lines (H2, CO, …): 

Hartmann et al. (2016)
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Frasca, KB et al. (2017) - X-shooter
Lupus

Antoniucci, Nisini, KB et al. (2017) – GIANO
Taurus
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M�, R� stellar mass and radius
Rin≈5R� disk inner radius
G universal gravitational constant

available from UV (H15) to NIR (Brg)

Lacc from Balmer jump
Lline from line EW
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⊠ Transitional Disk 
◯ sub-luminous

weak accretor
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Nisini, Antoniucci, Alcalá et al. (2018) - Xshooter

Lupus
Chamaeleon

s Ori
Taurus

M total mass of the flow 
V projected velocity
l projected length

Manara et al. (2016) - X-shooter/ALMA
Lupus

Frasca, KB et al. (2015) – Giraffe/UVES
g Vel & ChaI
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Accretors
Accr.

No accr.

Accr.

No accr.



Spina, Randich et al. (2017)
UVES+Giraffe
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Similar results
were found by 

KB, Randich et al. 
(2011a,2011b)

−0.1 dex/kpc

−0.01 dex/kpc



Sacco, Spina, Randich et al. (2017)
Chamaeleon I

RV distribution from the 

CO molecular transitions

(Tsitali et al. 2015)

RV distribution from 

the GES 

(UVES+Giraffe)

stars cores
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Similar results in r Oph, 

NGC1333, and Orion;

(Rigliaco et al. 2016, Foster et 

al. 2015, Stutz & Gould 2016)

sstars=1.10±0.15 km/s

scores=0.3 km/s
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Thanks to the capabilities of MOONS, 
we aim to characterize very low-mass 
YOs (in embedded clusters) in terms 
of:
q kinematics
q stellar parameters (+abundances)
q accretion (+internal disk)
q chromospheric activity

q ~40x40 arcmin2 cluster in Perseus
q ~300 pc
q low-mass star formation
q ~2-3 Myr
q ideal for MOONS (nearby, rich)
q if Hlim

AB = 18.5 mag → 0.015 M⦿
q 3000 sources → 1200 PMS candidates
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properties
q Age (1-10 Myr)
q Distance (150-4500 pc)
q Dimension
q Density
q Metallicity
q Number of sources
q Stellar mass

MS

43 0.31 1.1 1.8 2.6 3.3 4.1 4.8 5.5 6.3 7
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Lacc

HVC -> collimated jets
LVC -> disk winds? 

Frasca et al. (2017) - X-shooter
Lupus



Accretors
Non accretors
Transitional Disks

Class III rel
(Stelzer et al. 2013)

Frasca et al. (2017) - X-shooter
Lupus

Frasca et al. (2015) - UVES
Cha I


