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The clearing of discs around late type T-Tauri stars
(Ercolano, Clarke & Hall 201 |, MNRAS)
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The clearing of discs around late type T-Tauri stars

(Ercolano, Clarke & Hall 201 |, MNRAS)
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Koepferl, Ercolano et al. 2013

Monday, 20 May 13



37 Koepferl, Ercol 15205
oepterl, Ercolano et al.
GO<SpT<K4.5 K4.5<SpT <M2.5
4 T T T T T T 4 T T T T A d T T
® members ® members
<«— upper limits <«— upper limits o
3 ® candidates 3 ® candidates
| <«— upper limits ° 1 | <«— upper limits
— RT regimes — RT regimes
2 1 2
(@] [®)]
© ©
E E
© ©
Y v
1F . 1r
of 1 o
1T 2 1 6 8 10 1T 2 7 6 8 10
K-[24] (mag) K-[24] (mag)
M2.5<SpT <M5.75 M5.75<SpT<L0
4 T T T T T T T T T T T T T 4 T T T T T T T T T T T T T
® members ® members
<«— upper limits <«— upper limits
® candidates ® candidates
3| <« upper limits | 3'| <« upper limits
— RT regimes — RT regimes
2 1 2
(o)} ()}
© ©
E E
© ©
N v
1F . 1r
of 1 o
1 5 ; 5 TR -1 ; i 5 CEEETY
K-[24] (mag) K-[24] (mag)

Monday, 20 May 13




Taurus {Luhman) - Koepferl, Ercolano et al. 2012
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Fraction of M and K star timescales
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Classical EUV models - rates 10719 Msun/yr
(e.g. Alexander et al 2006)

* FUV model - rates up to 10-3 Msun/yr
(Gorti et al. 2009)

* X-ray model - rates 10 -10-10-8 Msun/yr
(Ercolano et al 2009; Owen et al. 2010)




Can we see the wmd??
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Can we ‘see’ the wind??
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[OI] 6300A to the rescue!
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dissociation? Hartigan et al 1995
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[OI] 6300A to the rescue!

L(LVC) ~ 10°-104L A 4
blueshifted by a few km /s

EUV wind is fully ionised
BUOL}) < 10:°L
(Font et al 2004)

X-ray wind is quasi-neutral
El©n))=10"L

(Ercolano & Owen 2010) 0

But see also Gorti et al. OH ~500  -250 <50 500

dissociation? Hartigan et al 1995
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Can we ‘see’ the wind??

Free-free emission from the wind should be detectable
(Pascucci, Gorti & Hollenbach, 2012)
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X-ray photoevaporation & Transition Discs
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X-ray photoevaporation & Transition Discs
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X-ray photoevaporatlon & Transmon Discs
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PIPE (Planet-Induced-PhotoEva])Joration)

Rosotti, Ercolano, Owen & Armitage (2013
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PIPE (Planet-Induced-PhotoEva])Joration)

Rosotti, Ercolano, Owen & Armitage (2013
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PIPE (Planet-Induced-PhotoEva])aoration)

Rosotti, Ercolano, Owen & Armitage (2013
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PIPE (Planet-Induced-PhotoEva])aoration)

Rosotti, Ercolano, Owen & Armitage (2013

Can we trust the migration rates?
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PIPE (Planet-Induced-PhotoEva])aoration)

Rosotti, Ercolano, Owen & Armitage (2013

107
- Can we trust the migration rates?

 Are these objects really in transition?
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CONCLUSIONS

The lifetimes of discs are characterised by two timescales:
Global (~ Myr)
Dispersal (~10°)

Dispersal is rapid and proceeds from the inside-out

X-ray photovaporation can reproduce the observed dispersal
timescales and spectroscopic signatures

Photoevaporation or planet formation alone cannot explain all of
the observed transition discs

PIPE could provide a mechanism to produced large hole strongly
accreting transition discs but problems remain
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DIsSC DISPERSAL.:
MODELS VS OBSERVATIONS
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DIsSC DISPERSAL.:
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MODELS VS OBSERVATIONS
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Total photoevaporation rate
10
of ~1.4e-8 M., /yr
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1529 YS50s 1n 15 Star Forming Regions:

39% primordial discs

31% inside-out dispersal
22% discless sources

2% homogeneous draining

6% unclassified

similar results apply to all spectral types

T disc ANd T trans do not depend on spectral type




What is responsible for disc dispersal?

Viscous accretion is probably at work but is it the whole story???
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Viscous evolution predicts.... == o e o
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Disk Dispersal: a two-timescale probiem
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Disk Dispersal: a two-timescale probiem

Gaseous disks are seen healthy and optically thick generally up to
ages of a few Myrs

At ~10 Myr they are almost gone (debris disks)
Only a few are ‘caught in the act’ (transition disks) - roughly 10%

Transition phase must be extremely quick (~10°? yrs)
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Disk Dispersal: a two-timescale probiem
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Accretion rate

X-ray switch model
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X-ray switch model
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Accretion rate

X-ray switch model

X-ray Wind rate

Viscous + X-wind
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DEPENDENCE OF WIND RATES ON METALLICITY

Ercolano & Clarke 2010
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