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Accretion from a circumstellar disk
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Signature of accretion process
Multiple Tracers from UV to NIR
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Signature of accretion process
Multiple Tracers from UV to NIR

@ UV-optical continuum \
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Methods to derive accretion properties

/ Primary/Secondary diagnostics \
< UV-optical continuum excess = L, (e.g., Herczeg &

Hillenbrand 2008, Rigliaco et al. 2012, Alcala et al. 2014, 2017)
<> Emission lines from infalling gas (e.g., Alcald et al. 2017)

o logL,=1.05loglL,:+3.43 UV

o logL,..=1.25logL,,.sc75 + 4.70 VIS

\ o loglL,.=1.19 loglg,, + 4.02 NIR /

/ Some caveats \

< When L__-L, . relations are used: asynchronous measurements,
emission lines can trace also winds and chromospheric activity, etc.
<> These methods require spectroscopy, laborious, hence only some
hundreds objects have measured L,..and M__
<> Most regions studied so far are nearby, cover a limited range of
\ age, solar metallicity (e.g., Taurus-Auriga, Ophiucus, Lupus, Orion)/
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What about other environments?

Low Metallicity SFRs \
Many stars in the Universe formed at redshift z=2 (e.g., Madau &
Dickinson 2014), when metallicity was $1/3 Z, like in the
Magellanic Clouds (De Marchi et al. 2017), but...
Spectroscopy of individual stars in MCs hampered by crowding
(VLT observations attempted, but limit is angular resolution) /

&
\

/ Photometric Method \
&

ST

(Tested by De Marchi et al. 2010 in the LMC)
It combines broad-band V,l and narrow-band Ha HST photometry,
allowing to:
o ldentify stars with Ha excess emission
o Derive theirL,. and M,_,
o For hundreds of stars simultaneously!
<> Applied in several regions of the LMC (De Marchi et al. 2017; Spezzi et al.
2012), SMC (De Marchi et al. 2011, 2013), MW (Beccari et al. 2010, 2015; Zeidler
et al. 2016) and confirmed spectroscopically (e.g., Barentsen et al. 2011)




The case of LH95

ﬁOne of nine regions in the MW, LMC, SMC
observed with HST and representative of

different environments (metallicity, star
formation rate, density, content of massive
stars, etc.)

<> Located North of the LMC (Lucke & Hodge
1970), low in density (=0.06 Mg/pc3), with a
few blue stars (Kontizas et al. 1994), low
reddening (Gouliermis et al. 2002)

<> Debated evidence of age spread (Da Rio et al.
\2010) and clustering (Gouliermis et al. 2007)/




The case of LH95
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The case of LH95

" HST @bS@W@ﬁ@mS v

< ACS/WEFC
photometric data in

three bands:
o F555W (V band)

o F658N (Ha band)
o F814W (Il band)

< Among the deepest
observations ever
taken toward LMC
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The Method
Identification of PMS candidates

@ Initial catalogue of 24515 sources (black dots) e
< Selection of stars with 8¢, 8¢cq, 04,,<0.05 mag (1294 most
probable old MS; grey dots, dashed line)
< Within the targets with 6., 84,,<0.1 mag, 5,:,<0.3 mag: AHa > 4c
\_ (247 bona fide PMS; red circles)
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Previous Results in the Local Group
LMC (30 Doradus: Z=1/
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From Ha colour excess to EW, and L,

AHa —— EW,, Instrumental phot. properties (ACS website)
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Accretion vs Stellar Parameters

(Luminosity and Effective Temperature)
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Accretion evolution with Time & Mass
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Accretion evolution with Time & Mass
The LMC
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Multivariate regression fits
logM__ ~alogt+blogM ,+c

a=-0.6
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( Similar findings in the Local \
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& Stronger constraints from JWST




Multiple generations
Spatial distribution of accreting PMS stars
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<1 Myr

< Younger and most accreting objects are clumped (~5 pc)
< Older and less accreting PMS are more widely distributed




Multiple generations in the Local Group

more widely distributed
with velocity dispersion of

~ km/s /
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Future Pers
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Challenges
<-Simultaneous Paa, Bry, Brf for
the first time (+ coordinated
NIRCam obs. in broad-/narrow- Paa
and Bra bands)
<>Nature of accretion process in
three known massive clusters of the
Local Group

<~How accretion depends on M,

{ge, Z (+ gas kinematics) /
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