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Manara, Ansdell, Rosotti, Hughes, Armitage, Lodato, Williams  Demographics of YSOs and their protoplanctary disks

presence of magnetically induced disk winds (c.g. Pudri

et al. 2007).

hydrodyn:

relevan.

clues on the final phases of the evolution of protoplancary

disks and how this could be connected o the properties of

debris disks (¢.g., Hughes et al. 2018). Finally, the deserip-

tion of how the dust content of disks evolves with time (¢.g
2014) is beginning 10 be coupled with global

disk evolution models (e.g. Pinilla et al. 2020 Sellek et al.

20200).

Since around the time of the Protostars and Planets VI
(PPVI) conference,  conspicuous number of surveys of
young stellar objects in different star-forming regions cov
cring 4 range of ages have been carried out with optical
spectroscopy and millimeter interferometry (Fig. 1). This
recent availability of arge statistical samples of hundreds of
young stellar objects with

2016; Tuzzari et al. 2017). Similarly, improved knowledge
of debris disks around young main sequence stars shows
the fate of (some) protoplanetary disks and hints o
nection to planctary system formation and carly cvolution
(Hughes et al. 2018)

This chapter focuses on the results from surveys of
young stellar objects - starting from the optically visible
Class I stage - and debris disks, describing how stellar and
global disk properties are derived and the main observa
tional results (§ 2). These results are collected and homo
gencized in this review, and provided to the community to
be used in future works'. Afier reviewing predictions from

with a simple analytical framework (§ 3), we perform a
meta-analysis of the constraints on these models by co
paring with the measured global stellar and disk prop

(8 4). We briefly describe how advances in disk evolution
inform planet formation and population synthesis models
(§'5) and conclude with our perspective for the future (§ 6).

2. OBSERVATIONS OF YOUNG STARS AND DISKS

The key observational properties needed to constrain
disk evolution models are the stellar mass, stellar age, and
mass accretion rate onto the central star (§ 2.1) as well as
the disk bulk mass and size. in both the gas and dust, dur
ing the main disk evolution phase (§ 2.2) and a the end of
the disk lifetime and during the debris disk phase (§ 2.3).
These propertics are observed e related to cach other
(8 4.1), constraining the disk SSlution mechanisms 1o be
used. Here we describe all these global propertis, shortly
assessing also the current biases and limitations of the per.
formed surveys (§ 2.4), and neglecting the effect of disk
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Fig. 1.— The improvement of (sub-)mm protoplanetary

y histogram corresponds to the right axis
for the number of disks with dust detection limits < 1 M,

structures, discussed in the Chapter by Bae ef al.

2. Stellar and accretion properties for young stellar
objects from spectroscopy

‘The determination of the basic observables, stellar tem

perature (T.) and luminosity (L), is essential o derive

the physical properties such as stellar mass (M. ). In young

stars with disks, the contribation of veiling (filling in of ab-

negligible. and must be accounted for when determining the
photospheric parameters. In tum, this allows one o mea.
) and infer the mass ac

the stellar and accretion properties for pop-
ulations of young stars with disks.

211, Spectral types. stellar. and accretion luminosiry
The determination of stellar properties for Pre-Main-
Sequence (PMS) stars was first carried out with optical
Cohen and Kuhi 1979; Kenyon and

realized that for these young. extincted, and accreting stars
it is important to simultancously describe the expected un
derlying photospheric emission and the continuum excess
due to accretion (c.g.. Bertout et al. 1988), together with
a correct determination of the extinction. This requires
the use of broad wavelength coverage and absolute flux-
calibrated spectra. Whereas the spectral range from A

4000 - 7000 A allows spectral types (SpT) 1o be accu
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