Low mass star formation in the Local Group
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[ Pre Main Sequence: stellar childhood }
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[ Accretion from circumstellar disc }




[ Accretion from circumstellar disc }
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[ Accretion from circumstellar disc }

G and optical continuum excess, from which Lacc can be derived \

® Strong emission lines in infalling gas (e.g. review by Calvet et al. 2000)
Log (Lacc) = Log (LHq) + (1.72 £ 0.47)
LOg (Lacc) = (1.03 £ 0.16) Log (LPaB) + (28 + 0.58)
Log (Lacc) = (1.20 £ 0.21) Log (LBI'Y) + (4.16 = 0.86)

® All methods require spectroscopy, very laborious, hence only a few
hundred objects currently have measured Lacc and mass accretion rate

@ All regions studied so far are nearby, have low mass, few stars, loose
environment, no massive stars, all with solar metallicity

&onditions not representative of massive starburst clusters /




[ How about other environments? }

® Most stars in the Universe formed at redshift z~2, when metallicity vb
lower, 1/10 — 1/3 solar, like in the nearby Magellanic Clouds, but ...

@® Spectroscopy of individual stars in MCs hampered by crowding,
VLT/Flames observations attempted, but limit is angular resolution

® New simple method combines broad- (V, I) and narrow-band (H, )
photometry and allows us to:

v identify all objects with Ha excess emission
v' derive their accretion luminosity and mass accretion rates
v for hundreds of stars simultaneously!

(De Marchi, Panagia & Romaniello 2010, ApdJ, 715, 1

De Marchi, Panagia, Romaniello et al. 2011, ApdJ, 740, 11
Spezzi, De Marchi, Panagia et al. 2011, MNRAS, submitted)




H, photometry

De Marchi, Panagia & Romaniello 20*~ De Marchi et al. 2011a; 2011b
_""l"."'l""l" UL U U] R T UL L e L T )

 LMC P _ o 10000 ¥, .

3 (SN 1987A)* gives L(Ha) ) . : "R .-
" R A ...:: ;.: .

o~ Lol 2o ey

/.

. Ny < g 74
3 . s /
:F ° .// JI: //
s g ” - ® o

( .

(+]
%o 78
L & o s e . - E - (o)
v, e Q1 kR VA
— o 0 - - - 224 —
0 ; 0 k _

S - i S |
'9,3"00 K 5,000 K 3,500 K 9,300 K 5,000 K 3,500 K
LD T e S B i BT mrEN L., 0 JEPEPEEL PULF

-1 0 1 2 3 -1 0 1 2 3
(V=1)o (V=1)o




T i nd

Mon. Not. R. Astron. Soc. 415, 103-132 (2011)

T Tauri candidates and accretion rates using IPHAS: method

and application to IC 1396

Geert Barentsen,'* Jorick S. Vink,! J. E. Drew.? R. Greimel,? N. J. Wright,*
J.J. Drake,* E. L. Martin,” L. Valdivielso® and R. L. M. Corradi®’

! Armagh Observatory, College Hill, Armagh BT61 9DG

2Centre for Astronomy Research, Science and Technology Research Institute, University of Hertfordshire, Hatfield AL10 9AR

3Institut filr Physik, Karl-Franzens Universitit Graz, Universititsplatz 5, 8010 Graz, Austria
*Harvard-Smithsonian Center for Astrophysics, MS-67, 60 Garden Street, Cambridge, MA 02138, USA
SCentro de Astrobiologia (CSIC/INTA), 28850 Torrejon de Ardoz, Madrid, Spain

SInstituto de Astrofisica de Canarias, E-38200 La Laguna, Tenerife, Spain

"Departamento de Astrofisica, Universidad de La Laguna, E-38206 La Laguna, Tenerife, Spain

WO D W B

Monthly Notices - S
& 4

doi:10.1111/j.1365-2966.2011.18674.x

Accepted 2011 March 8. Received . Ha equivalent Width ) P 7
=3 "
E '1 00 ' ./=/ - B -
O | ’
% - I-./‘.-
5]
g o /H @
e A8 ues
o -10 2 A - B
g() A, - :QIA . .
E A, “A“/ g A= B
- A A ‘ o A
1 A‘.A_;L:‘ -A —l AR
-1 -10 -100
Spectroscopic EW [A]

" - - E P, T TDEEEET




[ Stars physical parameters }

ﬁaluminosity LHq gives accretion luminosity Lacc via relationship \

calibrated using spectroscopic data (e.g. Dahm 2008)
Log (Lacc) = Log (LHe) + (1.72 £0.47)

® Mass M, radius R« and age ¢~ from PMS isochrones in HR diagram

® Free fall equation gives mass accretion rate M

e GM, M 1 R,
gl ST in

0\Wecan study how star formation has proceeded in space and time/




(o) Star formation ... made in Europe
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[ Accretion rates in the H-R diagram J
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Multiple but unrelated generations
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[ Multiple but unrelated generations }

/ 30 Dor in LMC \
L Massive MS stars (< 4 Myr) .

Younger PMS stars (<4 Myr

i Older PMS stars (> 12 Myr)
: De Marchi et al. 2011c
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[ Multiple but unrelated generations }

NGC 3603 in MW
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Multiple but unrelated generations

- NGC 346 in SMC
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[ Multiple but unrelated generations }
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[ Multiple but unrelated generations }
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[ Older stars with NIR excess in M16 }

De Marchi, Panagia & Guarcello 2011
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Accretion evolution with time

Sicilia-Aguilar et al. 2006; 2010
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Accretion evolution with time

De Marchi et al. 2011a
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Accretion evolution with time

De Marchi et al. 2011c
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Accretion evolution with time & mass
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[ Accretion evolution with time & mass }
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Accretion rate and metallicity
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Photo-evaporation of PMS discs

De Marchi, Panagia & Romaniello 2010
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Photo-evaporation of PMS discs
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[ Conclusions

m/lulti-generation pattern always seen, At ~ 10 Myr

@ Star formation episodes not spatially correlated

® Younger generation usually more concentrated

® Strong mass function variations across star-forming regions
e log M, 2% logm — % logt + c

® Mass accretion rate systematically higher at lower metallicity

@ Effects of photo-evaporation

\ =9 important constraints for theory of star formation
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