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Survey Specitra
v POISSON is a spectral survey of Young Stellar Objects based on ESO-NTT Sofl[+EFOSC2 v Low-resolution (R=700+200) spectra acquired with EFOSC2 grism16 (OPT) and Sofl blue
low-resolution data covering the wavelength range 0.6-2.4 um. and red grisms (BG, RG).
v Total sample composed of about 150 Spitzer-selected Class | and Class Il sources with my v Several optical/NIR emission lines in covered range, e.g. HI (Ha, Pap, Bry), [Ol], Call, Hel,
< 12 and SED spectral index d,,,,, > —1. located in five different star-forming regions: [Fell], which trace accretion and ejection.
Chamaeleon |, Chamaeleon ll, L1641, Lupus, and Serpens. v RG spectrum for all objects. BG and OPT specira not available for fainter/more
v Main aim of the project is to investigate accretion in YSOs by using emission features embedded sources. Observing runs completed: OPT spectra of Lup and Ser could not be
detected in the spectra. acquired due to bad weather.
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v Most sources already well characterised in the literature (Cha I, Chall: Luhman 2004,
2007, Alcala+ 2008, Spezzi+ 2008; Lup: Alcala+ 2013, Merin+ 2008; Ser: Winston+ 2009).
Conversely, we characterised L1641 objects (Caratti o Garafti+ 2012).

v' Range of masses: 0.1-3.0 Mg. Sub-samples also differ in mean age and exfinction.

s Bry

Call |

; I," ) ) =
[y . |

- ' k" P Y
NVLT“‘ ulha'l'y

(4]

F.(erg/s/cm®/um)
=
|
T
)
"'_-1_%»
|

10 III-_

ety Fig.1: Example POISSON spectrum: B43 in Cha I ]
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2 \ 1 M=0.1-2.0 M, ages=few 10° yr, low e |
; e 1 visual extinctions (A,<5 mag) R .
f \\ . e 1 Challl (17 objects) (antoniucci+ 2011) Emission Lines
: a0 1 M=0.1-2.0 M., ages=few 108 yr, low
1 2. - / ’/ .
: \ Jii 1 visual exf;nc,f;‘é;’ns (A,<5 mag) Detection statistics for the main emission features v Same S/N for all subsamples, so detection
<@ E((j:}}lnaa III \\\ o Z ‘@” .0-30 0§0 L1641 (27 objects) (caratti o Garatti+ 2012) [Ol] Ha Call Hel H2 BrY I:?TGS are Com.poroble.
S b ovtea N @égg% . *.. 1 M=04-3.0 M, ages=105-10" yr, high 0.63ym 0.65ym 0.85ym 1.08ym 1. 2.12um  2.16pum Most prominent and numerous features
Sl e O e = e sualiexsinenionsiAval 020mag), Chal| 9/18 | 18/18 | 10/18 | 13/21 | 18/21 | 2/30 | 26/30 38585;659 v?/riI:fler:fci::nTI::?thcl)igéTzsﬁ o e
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: o* Tl a1 Lup (54 objects) (antoniucci+ 2013) Challl ¢115 | 1515 | 7715 | 4716 | 11716 | 117 | 16/17 A o
_ \_© kS, L M.=0.1-2.7 M., ages=1-10 Myr, low winds/jets line tracers (as [Fell]), likely due fo
i \\ 17 A ®e i ) * * i : ’ 7 .
s \# & we 1 visudl extinctions (Av <3 mag) L1641 | 6/14 | 11/14 | 8/14 | 9/16 | 11/16 | 8/27 | 26/27 seqsfnvfry. In any case, at .Ie.c:s’r 45% of
0 2 HR o\ st Ser (18 objects) ntoniveci+ 2013) lup | - : - | 18/53 | 26/53 | 4/53 | 21/53 | Objects show forbidden emission of [Ol]
: tr/ngS R Slliigimzalgla - 1 M=0.2-1.1 M, ages <3 Myr, very high Ser - - _ 0/4 /4 1/18 | 6/18 usually associated WlTh .Je’rs. | |
TS 4 visual extinctions (Av >10-30 mag) v CO and Nal emission (associated with
2 i S 5z = g 21/47 | 44/47 | 25/47 | 44/110|68/110 | 16/144 | 95/144 crcumstellar  dises, e.g. Najifa+ 1996}
Log Ty (K) ; .
457 | 94% | 53% | 40% | 62% | 10% | 667 observed only in two sources.
Accretion Luminosity
Fig.3: Lacc values for chosen accretion v Large spectral coverage allows simultaneous observation of several optical-NIR emission lines.
tr"j_cjrs leloéte% a;/"’_’ f“”C’/-;’O” ‘2’;75'/ The v Accretion luminosity (L,..) of sources was derived by using empirical relationships available in the literature, which connect the line luminosity to
jf’h'erea”L is i g,f; SLOW =Oelocfs L,... These relationships were calibrated (mostly on Taurus objects) using independent methods to measure L. (€.9. UV-B excess emission).
respectively. e i v Five tracers considered (and relative empirical relationship): [Ol] Aé300 (Herczeg & Hillenbrand 2008), Ha (Fang+ 2009), Call A8542 (Dahm 2008), Pap

(Calvet+ 2000), Bry (Calvet+ 2004).

Antoniucci+ 2011, Caratti o Garatti+ 2012, Antoniucci+ 2013

v All fracers show that L .. correlates ) [T A g ErrTT T T T Fig.5. L, (derived from Bry) plotted
with L O Chal Q_.r' N versus the disc luminosity. The dashed

v Tracers actually give different results = : 2?1?4111 E = : ’._,@ : line marks the locus of equal luminosity.
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v Such variable contributions might = i : R — o 1 0 1 >
have been present also in the dafa used & .k A%j& E Log(Lgjsx/Lo)
fo calibrate the relafionships: handle with S - :
care! 3 - 2 A 3 . .
v IR tracers are also less affected by - " 5 E i ¥ Inmany sources Ly Is substantially
uncertainties on extinction estimates. -3 —|3 ....... i 2|— -3 —|3 ....... TR - equail ’JrroddISCL Ium|Ln03|’ry, which we
: -3 -2 = -3 -2 = computed as —-L,).
v Bry appears as the fracer least subject Log L.../Ly (Bry) Log L. /Ly (Brv) s P ( boll c)j
to biases, so we adopted L, values v Some more evolved sources (as €.9.
_ derived from this line. Fig.4: Direct comparison of L,.. determinations from Bry and those from in Lup) show low O?Crehon Iummosfnes
—3_’|2.. e E S T S e .21._ the other tracers. The dashed line marks the locus of equal L. compared to the disc luminosity.
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Mass Accretion Rate Relationships
Carattio Garatti+ 2012, Antoniucci+ 2011, Antoniucci+ 2013
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. . : : ' - ' ' ' ' 1 Fig.5: M,.. as a function of the
v From L,.. and stellar parameters we derive the mass accretion rate (M,..) (€.0. : O R stellar mass (left) and age of the
Gullbring+ 1998). To minimise systematic biases we recomputed mass estimates -6 |F e @// - source (right). M,.. shows a global
for all sources using the same pre-MS evolutionary tracks (Siess+ 2000). ~ F . o € A : R trend ~ M. (dashed line). M,
v’ Median M. values (L1641 > Ser > Cha | > Cha Il > Lup) reflect different mean - @ & o E evolution with time is compared
T e < Ag ¥ & @QQ ] 2 with predictions of viscous disc
2ges @ e Clolel. = )DDZ& QO 1 = models (Hartmann+ 1998), shown
v My shows clear dependence on both M, and age. = _oF “ &D[ﬂ ERe. dashed lines consider a viscosity
v M,.. ~ M2 although scatter is rather big N @D, k006 A& Schal 1 2 parameter a=0.01 (constant for all
- . . . . . . . . . — - S .| — . oc 5
v’ My Variation with age is in general agreement with predictions of M. g//ﬁm ¢ °, AChall Sl () el G ST G
evolution in a viscous disk (Hartmann+ 1998): (for t > ~1 Myr) a trend Mge~ 11 is -9F T gisc masses: M. =0.5 Mg, Mp =0.1 M
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expected (with ~_1.5) : . SeE = (lower line) M, =1.0 M., M, =0.5 M
= N "~ ] | : (upper line).
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v To beftter analyse M .. dependence on M, and age we normalise M .. by 7
and by M.B, respectively, using a procedure in which we simultaneously fit the
normalised datasets to get the best-fit power indexes (n, B) of the relationships.
=L N e """4  Fig.6: As in previous Fig.5 but for
. . . . . -5 F = . .. . B
v Correlations appear tighter when considering normalised data. ; | dommElSEs  QUERUIES  Meg /T
v . . : : 29 +0.2 L. : 1 (left) and M,.. /M (right), where
Stellar mass: best-fit provides M. ~ M,%# =52 Dependence on mass is similar 1o ek 1 n=1.6 and B=2.2, which are the
the one observed in other low-mass star-forming regions: ~M.'8 (Natta+ 2004), > . 1 best-fit power indexes. Best-fit
~M,28 (Fang+ 2009), ~M.1? (Herczeg & Hillenbrand 2008), ~M.2! (Muzerolle+ 2005), = F ] lines are shown in red. The fit for
~M,'6 (Rigliaco+ 2011). | g; Maqc t/M;’B is pirfor?veg 90nlc)j/ vf\;/tg
v Age: best-fit (for Log t > 5.9) gives M_.. ~ t ~1:6£02 Observed spread may be S | RIS mEviing Leg(l)=al (GEeie
.. : acc . ; . =5 -8F 3 vertical line), where the expected
due fo spread of inifial disk masses, presence of outbursting objects, and different S 1 time evolution is described by a
viscosity laws (e.g. Isella+ 2009). Evolution is faster than found in other works (e.g. f 3 _95_ 31 simple power law.
-12 Sicilia-Aguilar+ 2010): faster dissipation is actually consistent with scenarios in : E
which additional processes contribute to disk dissipation, such as - ;
._.10 0

photoevaporation (e.g. Gorfi+ 2009).
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