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A B S T R A C T 

The final architecture of planetary systems depends on the extraction of angular momentum and mass-loss processes of the discs 
in which they form. Theoretical studies proposed that magnetohydrodynamic winds launched from the discs (MHD disc winds) 
could go v ern accretion and disc dispersal. In this work, we revisit the observed disc demographics in the framework of MHD 

disc winds, combining analytical solutions of disc evolution and a disc population synthesis approach. We show that MHD disc 
winds alone can account for both disc dispersal and accretion properties. The decline of disc fraction o v er time is reproduced 

by assuming that the initial accretion time-scale (a generalization of the viscous time-scale) varies from disc to disc and that the 
decline of the magnetic field strength is slower than that of the gas. The correlation between accretion rate and disc mass, and 

the dispersion of the data around the mean trend as observed in Lupus, is then naturally reproduced. The model also accounts 
for the rapidity of the disc dispersal. This paves the way for planet formation models in the paradigm of wind-driven accretion. 

Key words: accretion, accretion discs – MHD – planets and satellites: formation – protoplanetary discs – submillimetre: plane- 
tary systems. 
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 I N T RO D U C T I O N  

nveiling the physical processes that regulate disc evolution is
rucial to understand the emergence of the diversity and the hab-
tability of exoplanets (Morbidelli & Raymond 2016 ). Extensive
urv e ys from the ultraviolet (UV) to the millimetre have shown two
ssential features of disc evolution: (i) discs, as identified from their
nfrared (IR) excess, are accreting, implying a transport of angular
omentum, and (ii) discs are dispersed after a few Myr in a short

ime-scale ( � 0.5 Myr). 
Over the past decades, these two observational facts have been

xplained by two distinct processes in the ‘paradigm of viscous discs’
Shakura & Sunyaev 1973 ; Lynden-Bell & Pringle 1974 ). On the
ne hand, the magnetorotational instability (MRI), or perhaps other
ydrodynamical instabilities, would act as a viscosity, transporting
he angular momentum in the radial direction (Armitage 2011 , and
eferences therein). On the other hand, UV photons or X-rays would
aunch hydrodynamical winds, also known as photoevaporative
inds, that would quickly disperse the disc (Alexander et al. 2014 ). 
The new generation of telescopes revolutionized our view on

isc evolution thanks to complete surv e ys of star-forming regions.
he Atacama Large Millimeter/submillimeter Array (ALMA) has
rovided continuum fluxes, a proxy for disc masses (e.g. Ansdell
t al. 2016 ; Pascucci et al. 2016 ), and the Very Large Telescope (VLT)
 E-mail: benoit.tabone@universite-paris-saclay.fr 

d  

f  

Pub
Shooter instrument has measured stellar properties and accretion
ates (e.g. Alcal ́a et al. 2017 ; Manara et al. 2020 ). Combining
hese surv e ys, Manara et al. ( 2016 ) and Mulders et al. ( 2017 )
ound a correlation between accretion rate and disc mass in Lupus
nd Chamaeleon with a nearly linear relationship. Whereas such a
orrelation is expected in viscous models (Hartmann et al. 1998 ;
osotti et al. 2017 ), the large scatter in the relation is in tension
ith viscous evolution. Lodato et al. ( 2017 ) explained this scatter by

ssuming long viscous time-scales and a dispersion in disc ages but
nderpredict it in the older region of Upper Scorpius (Manara et al.
020 ). Sellek, Booth & Clarke ( 2020 ) invoked fast dust radial drift
o increase the scatter, but this scenario is in tension with disc sizes
easured from dust emission (Toci et al. 2021 ). 
Today, the paradigm of viscous disc evolution is challenged.

LMA observations suggest that at least at large radius ( > 20 au),
urbulence levels are too low to sustain disc accretion (Pinte et al.
016 ; Flaherty et al. 2018 ). Recent numerical simulations further
emonstrate that MRI turbulence is quenched in the low-ionization
egions of discs called dead zones, where most of the planets are
orming ( � 1 au; Gammie 1996 ; Bai & Stone 2011 ). Following
he pioneering work by Blandford & Payne ( 1982 ), the emerging
aradigm proposes that efficient disc accretion is driven by magneto-
ydrodynamic winds launched from the disc surface along magnetic
eld lines (MHD disc winds; Ferreira 1997 ; Bai & Stone 2013 ). If
isc accretion is driven by an MHD disc wind, every step of planet
ormation would be impacted. Yet, the majority of planet formation
© 2021 The Author(s) 
lished by Oxford University Press on behalf of Royal Astronomical Society 
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Figure 1. Evolution of the disc mass (in blue) and accretion rate (in red) for 
two values of the ω parameter. The accretion time-scale is t acc,0 = 1 Myr, the 
initial disc mass is M 0 = 2 × 10 −3 M �, and f M 

= 2. For ω > 0, the disc 
is fully dispersed at a finite time t disp (see equation 6 ). ω describes the time 
evolution of the magnetic field strength. High values of ω correspond to disc 
magnetic fields that decline more slowly, resulting in a shallower decline of 
the disc mass and accretion rate before dispersal. 

(a) (b)

Figure 2. Distribution of initial accretion time-scale t acc,0 inferred from disc 
dispersal. (a) Fraction of sources with IR excess and accretion signatures 
towards star-forming regions from Fedele et al. ( 2010 ), and the fit adopted 
in this study. (b) Inferred distribution of t acc,0 . The x -axis is normalized by 
t acc,0 / ω such that the plotted distribution does not depend on ω. 
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odels rely on viscous disc models as disc demographics have almost
 xclusiv ely been analysed in this framework. 

In this letter, we use a disc population synthesis approach based 
n a simple disc evolution model presented in a companion paper 
Tabone et al. 2022 , hereafter T22 ) to reconsider the observed disc
emographics in the framework of MHD disc winds. The model 
nd the observational data set are presented in Section 2 and the
omparison of the model with disc dispersal and accretion properties 
re detailed in Section 3 . Our findings are summarized and discussed
n Section 4 . 

 M E T H O D  

.1 Disc population synthesis 

he evolution of an ensemble of discs is computed from a disc
volution model presented in T22 . In short, the disc is treated in
 one-dimensional approach by vertically averaging disc quantities. 
n MHD disc wind transporting angular momentum and mass is 

aunched from the full extent of the disc. The wind torque and
he mass-loss rate are parametrized using a generalization of the 

Shakura–Sunyaev parameter, denoted as αDW 

, and the magnetic 
ever arm parameter, denoted as λ. The correspondence between αDW 

nd other parametrizations of the wind torque (e.g. Suzuki et al. 2016 )
an be found in T22 . In this work, we neglect the viscous torque;
.e. we test the hypothesis that MHD winds alone can account for
isc evolution and dispersal. Further assuming that αDW 

and λ are 
onstant across the disc, analytical solutions for the evolution of a 
isc with a surface density profile of 

( r, t) = � c ( t) ( r/r c ) 
−1 + ξ e −r/r c (1) 

re found, where � c ( t ) is a characteristic surface density, ξ =
/[2( λ− 1)] is the mass ejection index, and r c is the disc characteristic
ize. In the absence of viscosity, r c is constant in time as no angular
omentum is radially transported. The disc extends down to an inner 

adius r in . In order to describe discs that disperse at a finite time, we
sed the � c -dependent wind torque solutions of T22 , for which αDW 

ncreases (implicitly) with time as 

DW 

( t) = αDW 

(0) ( � c ( t) /� c (0) ) −ω , (2) 

here ω is a phenomenological parameter between 0 and 1 that 
uantifies the (unknown) dissipation of the magnetic field. For ω = 

, the magnetic field strength in the disc is constant. 
In this paper, we focus on the evolution of the disc mass M D ( t ) and

he stellar accretion rate Ṁ ∗( t) that read 

M D ( t) = M 0 

(
1 − ω 

2 t acc , 0 
t 

)1 /ω 

, 

Ṁ ∗( t) = 

M 0 

2 t acc , 0 (1 + f M 

) 

(
1 − ω 

2 t acc , 0 
t 

)−1 + 1 /ω 

, 

(3) 

here 

 M 

≡ Ṁ W 

/ Ṁ ∗ = ( r c /r in ) 
ξ − 1 (4) 

s the mass ejection-to-accretion ratio, and 

 acc , 0 ≡ r c 

3 εc c s , c αDW 

(0) 
(5) 

s the initial accretion time-scale that is a generalization of the viscous 
ime-scale, where εc is the disc aspect ratio and c s,c is the sound
peed at r = r c . Therefore, M D ( t ) and Ṁ ∗( t) are controlled by four
ndependent parameters: M 0 , f M 

, t acc,0 , and ω. The time evolution of
he solutions is shown in Fig. 1 and discussed below. Throughout
his letter, the initial time corresponds to the end of the Class I stage
hen the infall rate is much smaller than the disc accretion rate. 
From this simplified disc evolution model, we build a disc popula-

ion model by randomly selecting initial disc mass M 0 and accretion
ime-scale t acc,0 and computing the evolution of the population. For 
he sake of conciseness, for each synthetic population, ω and f M 

re fixed. The distribution of t acc,0 is fitted from the observed disc
raction as detailed in Section 3.1 . The initial disc mass M 0 follows
 lognormal distribution with a dispersion of 1 dex. A dispersion
n the predicted accretion rates of 0.45 dex is added to account for
hort-term accretion variability as in Lodato et al. ( 2017 ). 

.2 Obser v ational data 

he fractions of disc-bearing sources towards star-forming regions 
f different ages stem from the compilation by Fedele et al. ( 2010 )
see Fig. 2 a). New e xtensiv e ALMA and XShooter surv e ys open the
ossibility of accurately testing disc evolution models. In this work, 
isc masses and accretion rates in the Lupus star-forming region, 
here external photoe v aporation is minimal, are collected from the

ompilation of Manara et al. ( 2019 ), who used distances from the
MNRASL 512, L74–L79 (2022) 
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Figure 3. Correlation between accretion rate and disc mass. (a) Location of 
the discs in the Ṁ ∗–M D plane after 2 Myr for a synthetic population with 
ω = 1 and f M 

= 0.6 (black), and the Lupus disc population (red). (b) The 
corresponding distribution of the disc lifetime t lt = M D / Ṁ ∗. In order to a v oid 
statistical fluctuation, a sample of 10 6 discs has been computed. Synthetic 
discs with a mass below the detection threshold of the ALMA surv e y are 
excluded. (c) Same as panel (b) but for ω = 0.5 and f M 

= 1.8. 
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aia Data Release 2 (Gaia Collaboration 2018 ). The total disc masses
gas and dust) are estimated from dust continuum emission observed
y ALMA (Ansdell et al. 2016 ) by assuming a gas-to-dust ratio of
00, optically thin emission, a dust temperature of 20 K, and a dust
pacity of 2.3 cm 

2 g −1 ( ν/ 230 GHz ). The data set includes the young
tellar objects (YSOs) in Lupus I–IV with stellar mass abo v e M ∗ >

.1 M � with a completeness rate of 96 per cent . The accretion rates
f the same sample are from a VL T -XShooter surv e y analysed by
lcal ́a et al. ( 2014 , 2017 ). 

 RESULTS  

.1 Disc dispersal 

xtensiv e surv e ys show that the fraction of sources with IR e xcess
r accretion signatures drops with the cluster age o v er a typical time
f about 2–3 Myr (see Fig. 2 a). Our disc evolution model predicts
hat a disc is fully dispersed after (see Fig. 1 ) 

 disp = 2 t acc , 0 /ω. (6) 

e shall insist here that disc dispersal is not a result of the mass lost
n the wind, but of the absence of disc spreading and of the increase in
DW 

o v er time. Indeed, the disc dispersal time t disp does not depend on
he value of f M 

, i.e. the fraction of mass ejected in the wind compared
o that accreted onto the star. Following equation ( 6 ), the decline of
isc fraction with age can be interpreted as the result of a distribution
f the initial accretion time-scale t acc,0 . For example, the fact that
0 per cent of YSOs bear a disc in the 3 Myr-old σ -Ori cluster points
owards a population that had initially 30 per cent of its discs born
ith t disp > 3 Myr. Following this approach, we assume that all

he clusters studied by Fedele et al. ( 2010 ) had initially the same
istribution of t acc,0 (or equi v alently, t disp ). We further assume that
he transition between ‘disc-bearing’ (Class II) and ‘disc-less’ (Class
II) stage occurs at t = t disp . The initial distribution of t acc,0 required
o fit the disc frequency with cluster age can then be derived from
he fraction of disc-bearing sources denoted as f D (see supplementary

aterial). One of the complications is that f D depends on the criterion
sed to measure the fraction of Class II sources. The dispersal time
btained from accretion signatures is shorter (2.3 Myr) than that of
he inner disc traced by IR wavelengths (3 Myr). This effect might be
he result of dust evolution and/or a difference between the sensitivity
f the two diagnostics. We adopt here a characteristic disc dispersal
ime ( τ ) of 2.5 Myr and a disc fraction of f D ( t ) = e −t / τ . 

The resulting distribution of t acc,0 is shown in Fig. 2 (b). The
ajority of discs are born with t acc,0 of about 1.5/ ω Myr, which

s, by construction, about half the disc dispersal time τ . Because
isc fraction is typically measured for clusters older than � 1 Myr,
he distribution for short values of t acc,0 ( � 0.5/ ω Myr) is poorly
onstrained. Ho we ver, discs born with these short values of t acc,0 are
uickly dispersed and do not affect our predictions for ages abo v e
 1 Myr. In the following, all the synthetic populations follow the

istribution of t acc,0 shown in Fig. 2 (b) such that the fraction of disc-
earing sources in the synthetic populations al w ays reproduces that
bserved. 

.2 Correlation between accretion rate and disc mass 

n this section, we show that given the distribution of t acc,0 inferred
rom the disc fraction, the accretion properties observed in Lupus are
aturally reproduced. We first adopt ω = 1, which corresponds to
iscs of constant magnetic field strength. The only parameters that
re left free are the distribution of initial disc masses M 0 , and the
NRASL 512, L74–L79 (2022) 
alue of f M 

. In the model, the evolution of disc mass depends only
n t acc,0 [see equation ( 3 ) and supplementary material]. For ω = 1,
he median mass of the synthetic population decreases by a factor of
 in 2 Myr. In order to reproduce the median disc mass inferred in
upus, an initial median disc mass of 2 × 10 −3 M � is then adopted.
We then follow the evolution of 200 discs, of which 90 have

urvived at the age of Lupus, in line with the disc fraction estimated
n this cluster. Fig. 3 (a) compares the accretion properties of a
ynthetic population after 2 Myr for f M 

= 0.6 with the Lupus sample
n the Ṁ ∗–M D plane. The model reproduces remarkably well the
lustering of the data. We stress that the model has been constructed
o reproduce disc fractions and the median disc mass. We have made
o adjustment to reproduce the accretion rate distribution nor the
ispersion in the data, so this is a significant achievement of the
odel. We reco v er the nearly linear relationship between accretion

ates and disc masses found in the Lupus and Chamaeleon regions
Manara et al. 2016 ; Mulders et al. 2017 ). Therefore, this correlation
s not a distinctive feature of viscous evolution. In fact, the correlation
ound in our wind model is a consequence of the assumption that the
istribution of t acc,0 is independent of M 0 . The latter assumption
mounts to assume that discs of different masses are born with
 similar distribution of magnetization and size. It remains to be
etermined by future work how much correlation between t acc,0 and
 0 can be introduced to remain consistent with the data. 
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Figure 4. Rapidity of disc dispersal as probed by the distribution of M D 

for stellar masses abo v e 0.6 M � inferred in Lupus (in red) compared to 
that predicted by our synthetic population for ω = 1 and 0.5 (in black and 
green thick lines, respectively). The initial distributions of disc mass for the 
two models are in thin lines. The scarcity of disc masses in the range of 
3 × 10 −5 –10 −3 M � demonstrates that our model reproduces the rapidity of 
the disc dispersal. 
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Even more striking is the agreement with the large dispersion of
he data around the mean trend. As explained below, the predicted 
ispersion is the result of the dispersion in t acc,0 , which has been
ndependently derived from the disc fraction. Because M D is on 
verage proportional to Ṁ ∗, it is more convenient to investigate the 
ccretion properties using the so-called observed disc lifetime: 

 lt ≡ M D / Ṁ ∗. (7) 

ndeed, in our model, t lt does not depend on the initial disc mass M 0 

nd the only free parameter that affects its value is f M 

, t acc,0 being set
y disc fraction. The distribution of t lt shown in Fig. 3 (b) confirms
he agreement between the model and the data. The median value of
 lt is set by the distribution of t acc,0 and the value of f M 

. Increasing
he ejection-to-accretion mass ratio f M 

lowers the accretion rates 
equation 3 ), shifting the distribution of t lt to larger values by a factor
 + f M 

. In fact, the median disc lifetime of � 2.7 Myr is reco v ered
or f M 

= 0.6, a value in line with the mass-loss rates inferred from
LMA observations of MHD disc wind candidates (e.g. Louvet et al. 
018 ; de Valon et al. 2020 ; Tabone et al. 2020 ). 
The observed dispersion in t lt of 0.8 dex around the median value

s also reproduced, yet somewhat underestimated by the model (0.65 
ex). Still, the predicted dispersion is a conserv ati ve v alue since any
ther processes affecting the estimates of the disc quantities are not 
ncluded (apart from short-term variability of Ṁ ∗). The predicted 
ispersion in t lt is only set by the dispersion in t acc,0 , which stems
rom disc fraction. Therefore, our prediction is robust and suggests 
hat the spread in the Ṁ ∗–M D plane, which reflects the extraction of
ngular momentum, is profoundly connected to disc dispersal time. 

Interestingly, we find that the predicted distribution of t lt does 
ot depend on time (see supplementary material). This result is in 
tark contrast with viscous evolution models that predict a decline of
he dispersion and an increase in the median disc lifetime with the
ge of the cluster (Hartmann et al. 1998 ; Lodato et al. 2017 ). The
ispersion observed in the older region Upper Sco ( � 6 Myr) could
e reproduced by our simple model and dust evolution is not required
o account for it, in contrast with viscous models (Sellek et al. 2020 ).
o we ver, the comparison with Upper Sco is beyond the scope of this
aper as dust evolution might still affect the gas-to-dust ratio and so
he median value of t lt . 

We now explore a more generic case of ω < 1 to demonstrate that
here is no requirement in the model to fine-tune ω. For a smaller
alue of ω, the disc mass and accretion rate of an individual disc
xperience a steeper drop before being dispersed (see Fig. 1 ). For
 = 0.5, we adopt a median disc mass of 4 × 10 −3 M � to reproduce

hat observed in Lupus. Interestingly, this value is more in line with
he median mass of Class I discs than in the case ω = 1 (when
ssuming a similar dust opacity coefficient as in Lupus; see Tobin 
t al. 2020 ; Tychoniec et al. 2020 ). As in the case ω = 1, the nearly
inear relationship between M D and Ṁ ∗ is reco v ered. The median 
isc lifetime is well reproduced for f M 

= 1.8 (Fig. 3 c), a value that is
igher than that in the case ω = 1. In fact, for lower values of ω, the
ccretion time-scale t acc,0 required to fit disc dispersal is reduced by 
 factor of ω (Fig. 2 b). Since Ṁ ∗ ∝ t −1 

acc , 0 (equation 3 ), lower values
f ω lead to higher values of Ṁ ∗. In order to remain compatible with
he observed median disc lifetime M D / Ṁ ∗, a higher value of f M 

is
equired. 

At this stage, any value of ω seems to reproduce the data. However,
or ω < 0.5, our criterion that the transition between Class II and
lass III stage corresponds to t = t disp fails. In fact, for these low
alues of ω, disc masses and accretion rates smoothly drop below 

he detection limits of the surv e ys before t = t disp . In that case,
ur simplified approach provides a lower limit on t acc,0 . A more
ophisticated analysis of detection thresholds, which is beyond the 
cope of this paper, has to be carried out. 

.3 Rapidity of the disc dispersal 

isc dispersal is a fast process: After a few Myr, the disc is quickly
ispersed within � 0.5 Myr. In this section, we show that without
ny further adjustment of t acc,0 or f M 

, the rapidity of disc dispersal is
eproduced. To do so, we focus on the discs around the most massive
tars, because only in this case is the observational mass sensitivity
nough to detect all the Class II discs (Lo v ell et al. 2021 ). 

Fig. 4 (red histogram) shows that discs observed in Lupus around
tars more massive than 0.6 M � are confined to high mass, typically
bo v e M D � 10 −3 M �, and far abo v e the detection threshold of the
urv e y. This can be interpreted as the footprint of a rapid dispersal
f the disc: Prior to its full dispersal, a disc runs along the x -axis of
ig. 4 as its mass drops. If discs were to disperse slowly, they would
ave been distributed all the way down to the detection threshold,
hich is not what is observed. 
To compare our model to this subsample, we ran a synthetic

opulation that describes discs around the most massive stars by 
ncreasing the initial median disc mass to 3 × 10 −2 / ω M � to
eproduce that observed around stars with M ∗ ≥ 0.6 M �. An initial
ispersion of 0.3 dex is also adopted to reproduce the observed spread
n M D . This is lower than the dispersion adopted to reproduce the
ull Lupus sample. In fact, in the latter, the high dispersion in M D is
riven by the distribution of stellar mass of the sample in virtue of
he correlation between the stellar and disc masses (Pascucci et al.
016 ). 
Fig. 4 shows the predicted distribution of M D at t = 0 and at

he age of Lupus. For the case ω = 1 (black histograms), while the
istribution of disc masses is initially symmetric (see thin lines), 
y the age of Lupus the distribution has acquired a tail at low disc
asses, corresponding to discs that are being dispersed. Overall, the 

istribution of disc mass is remarkably well reproduced. In particular, 
he scarcity of discs around 10 −4 M � is reco v ered. This demonstrates
hat the dispersal process predicted by our MHD wind model is fast
nough. For lo wer v alues of ω, the tail is some what more pronounced
see thick green histogram) as the mass of an individual disc declines
ore slowly prior to the full dispersal (see Fig. 1 ). Still the model
MNRASL 512, L74–L79 (2022) 
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ith ω = 0.5 reproduces well the data. For even lo wer v alues of ω,
he model is in tension with the data as the occurrence of low-mass
iscs increases. Ho we ver , as mentioned earlier , more sophisticated
odels have to be built to explore this parameter space. 

 C O N C L U D I N G  R E M A R K S  

n this work, we show that the essential features of disc evolution as
robed by the observations are naturally reproduced by MHD wind-
riven accretion. Starting with an initial distribution of accretion
ime-scale t acc,0 , the frequency of disc-bearing sources with time is
eproduced. Given this distribution and without further adjustment,
he accretion properties of discs, as characterized by the correlation
etween accretion rate and disc mass, and the dispersion of the data
round the mean trend, are naturally reproduced. A wind mass-loss
ate of about the accretion rate ( f M 

� 1) is required to reproduce the
edian M D / Ṁ ∗ ratio. Finally, without any additional adjustment,

he rapidity of the disc dispersal is accounted for. Therefore, the
aradigmatic model of viscous evolution, for which disc accretion is
o v erned by turbulence and dispersal by photoe v aporati ve winds, is
ot the only scenario that accounts for disc demographics, especially
n regions without strong external photoe v aporation such as Lupus. 

To first order, the distribution of t acc,0 can be seen as the result
f an underlying distribution of the disc size r c and the initial disc
agnetization β0 , i.e. the ratio between the thermal and the magnetic

ressure in the mid-plane (see T22 , equation 70). Assuming a disc
ize of � 50 au, the distribution of t acc,0 translates to a typical initial
isc magnetization of β0 � 10 5 at r = r c . Numerical simulations of
isc formation (e.g. Hennebelle et al. 2020 ) running until the late
lass I stage are needed to test this prediction and build a complete
iew of disc evolution, from their formation to their dispersal. 
In this work, we estimated the disc gas mass from the

sub)millimetre dust emission assuming a standard gas-to-dust ratio
f 100 and standard optical properties (Beckwith et al. 1990 ). Radial
rift makes the dust-to-gas ratio decrease with time so that the gas
ass may be underestimated. Modelling of dust coagulation and

adial drift (Sanchis et al. 2020 ) sho ws, ho we ver, that at the age of
upus the dust masses likely remain better indicators of the total mass

han alternative tracers such as CO isotopologues. If disc masses are
igher than those derived in this work, the estimated distribution of
isc lifetimes M D / Ṁ ∗ shown in Figs 3 (b) and (c) would be shifted
o higher values. Our model would still be able to reproduce the data
ith higher values of f M 

, and higher initial median disc masses. We
lso note that if winds carry a significant fraction of mass ( f M 

� 1),
s suggested by this work, they would tend to increase the dust-to-
as ratio as winds are launched from the disc upper layers that are
epleted in dust due to dust settling (Miyake, Suzuki & Inutsuka
016 ; Giacalone et al. 2019 ). We plan to study these effects in future
apers. 
One of the most discriminant features between wind-driven and

iscosity-driven accretion is the absence of disc spreading in the
ormer scenario. ALMA surv e ys of the gas are required to evidence
 possible disc viscous spreading (Trapman et al. 2020 ). A deep
ystematic search for MHD disc winds launched from the bulk
art of the discs has also to be conducted to determine whether
he MHD disc wind candidates unveiled in two YSOs, namely
H30 and HD163296, are common (Louvet et al. 2018 ; Booth et

l. 2021 ). Whereas near-IR and optical lines hint at the ubiquity of
uch winds (e.g. Pontoppidan, Blake & Smette 2011 ; Gangi et al.
020 ), spatially and spectrally resolved observations, for example
ith ALMA, are required to infer the mass and angular momentum

f fecti v ely e xtracted by the winds (Tabone et al. 2020 ). Sources with
NRASL 512, L74–L79 (2022) 
he highest accretion rates, for which MHD disc winds are believed
o be rich in CO, should be prime targets (Panoglou et al. 2012 ;

ang, Bai & Goodman 2019 ). 
All in all, this first study provides us with observationally tested

isc evolution models that are required to study dust evolution and
lanet formation in the emerging paradigm of MHD disc winds. 
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