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on stellar and accretion properties of YSOs
to large samples of brown dwarfs, to farther
star-forming regions (LMC/SMC) with fairly
di� erent metallicities, and to more embedded
(younger) sources. Moreover, by coupling the
high spectral resolution with spatially-resolved
information (possibly with an IFU mode) at the
di� raction limit of the E-ELT, HIRES will re-
veal the dynamics, chemistry and physical con-
ditions of the innermost regions of the YSOs,
thus providing unprecedented constraints on
the interaction between star and disk, on the
jet-launching mechanisms and on the environ-
ment where planetary formation takes place. A
brief description of a few scienti�c cases for
which HIRES is expected to provide break-
through results is presented in the following
sections.

3.1. Inner disk regions

Optical/IR observations of the warm/hot
molecular (e.g. H2, H2O, OH, CO lines in the
K band) and atomic (e.g. the [OI] 630 nm line)
gas are crucial to probe the physics and kine-
matics of the inner disk and associated slow
winds, providing information on the e� ciency
of processes such as photo-dissociation and
photo-evaporation (e.g. Rigliaco et al. 2013).
A spectral resolution R>50 000 is needed to re-
solve the line pro�les (< 15 km/s), to infer size,
geometry and dynamics of the emitting region
and to detect for example the weak and nar-
row H2O lines against the telluric contribution
(Najita et al. 2009). With such measurements,
HIRES will be able to trace the evolution of
both the structure and chemical content of the
inner disk, which has heavy repercussions on
the formation of planets in the habitable zone.

3.2. Winds and jets

Understanding the interplay between the
gaseous disks and jets/winds is of great im-
portance because this interaction is expected to
strongly a� ect both disk evolution and plane-
tary formation. The simultaneous access to a
large number of forbidden and H2 lines, from
UV to near-IR, provides powerful diagnostic

tools to probe the physical parameters (such
as T, n, xe, AV, and dust depletion) in dif-
ferent excitation layers in the jet beam, as re-
cently demonstrated using X-Shooter observa-
tions of a few jet-driving sources (e.g. Bacciotti
et al. 2011, Whelan et al. 2014, Giannini et al.
2014). These recent X-Shooter investigations
have prompted the development of models for
nebular emission line predictions in view of fu-
ture observations with large telescopes like E-
ELT (NEBULIO2, Giannini et al. 2015, sub-
mitted). Since the jet acceleration/collimation
occurs within 10-100 AU from the star (70-
700 mas at a distance of 150 pc) adaptive op-
tics correction in HIRES will be critical to
probe the jet base. This, in conjunction with an
IFU capability and an adequate spectral reso-
lution (R >50000) will allow HIRES to dis-
tinguish between the proposed jet-launching
scenarios, namely jets coming from the stel-
lar surface, from the magnetosphere/disk inter-
face (“X-winds”), or from a larger region of the
disk (“disk winds”, e.g. Ferreira et al. 2006),
which have di� erent implications for the disk
gas dispersal and evolution. IFU observations
with R � 100000 can detect the rotation of the
jet structure, which is expected to be of the
order of a few km/s (Bacciotti et al. 2002).
Probing the jet rotation would put fundamen-
tal constraints on the actual e� ciency of the jet
in removing the angular momentum from the
protostellar system.

3.3. Accretion and characterization of
embedded protostars

Our knowledge of the formation process for
solar-mass stars is mainly based on observa-
tions of large populations of CTTSs (� 106 yr),
which still retain a moderate accretion and jet
activity. However, in order to trace back the
evolution of solar type stars, it is fundamental
to understand whether models constructed for
T Tauri stars work for less evolved systems that
are still embedded in their original infalling en-
velope and likely derive most of their lumi-
nosity from accretion through a massive disk

2 http://www.oa-roma.inaf.it/irgroup/
line grids/Atomic line grids/Home.html


























