Background illustration credit: ESO/L. Calcada

On the role'of T Tauri variability
~ in processing tRe warm molecular gas
in younds mrcumstellor dlsks
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~ Are disks the pldces\Where the fundamental processing
of the key ingredients for planets takes place?

1%
N
el
~
e *c
“w
0
®e
od/
Protoplanetary Disks HST - WFPC2
Orion Nebula : : 20 AU
PRC95-45b - ST Scl OPO - November 20, 1995 p Y J ol O 5' ’
M. J. McCaughrean (MPIA), C. R. O'Dell (Rice University), NASA v

“IsM grains
|

b
o

O
3

X
=)
—
©
(O]
N
©
=
-
@)
iz

8 9 1. 11 12 8 9 10 11 12 &
Wavelength (um)

~ Abraham et al. 2009
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What is the effect of chdnge.s in the .
SED of young stars on the molecular -
' gas in the disk?
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- Carr&Naijita 2008,2011; Pontoppldqn 2010, Salyk 2008 2011




e strong HI

EX Lup.l éplsodlc accretion Hoes affecf the
molecular gas at .}alanet-formmg radii in the disk
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OUTBURST (smgle slab LTE model)

- more water, same temperature'-> water is produced? -> How?

(Clesla&CUZZ| 2006; Bethell&Bergm 2009; Glassgo|d+ 2009)

EX Lupi: interpretation ?-.

- more OH, “two” components (only one in quiescence) > UV photc)dissociation
of water? 1\ : '

. . [(Tappe+ 2008, Najita+ 2010)

midplane ice

EMITTING AREA

1. do we see the same effect in other TT stars? \

2. is it due to accretion luminosity variability2. %
3. where is water vapor produced in the disk?¢ !
4. what's the long-term effect on disk chemistry?

Water vapor : gas-phase
formation or evaporation
from icy solids?



Setting up a new experiment :
. 3
1. do we see the same effect in o't“'er TT stars?
2. is it due to accretion luminosity variability? w Gl
3. where is water vapor produced in the disk? - - e
4. what'vs the long-term effect on dichhe_miser? 3 epochs (5 + 40 dc;;';)
| . VISIR + XSHOOTER, simultaneously
B ¢ .

Preliminary resultsza

telluric=, heliocentric—=, and rv—corrected spectra

epoch 1

- the effect seen in EX'LUp common in
other TTauri systems: what are the implicatig
the molecular gas in the disk at plane

epoch 3
model: water

- some ”ﬂickering"' of the water emission is observed
with VISIR, and we need to check for correlations
with the accretion variability. with XSHOOTER
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Banzatti, Meyer, Pontoppidc:n, Testi, in prep.
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VISI 2 0 Large Program
/C[BK as chemica actorles"
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24 nights over 2 years
55 disks (including EX Lupi and DR Tau)
water, OH, [Nell], H2, organics - spectrally resolved

] consmler Iarge samples of rotahonal Ievels atnce ' e s R
| ~ Banzatti, Pontoppidan,

2 beﬂer constralnts on the wclter abundcmce N . i =l
' Bruderer, Meyer, in prep.

3 clarlfy orlgln and connechon to dlsk structure |



Some concluding remarks ...

Eplsodlc/varlable accreho] ‘may have an |mportcmt role in the
story of young disk evolution ‘cmd planet formahon (see also talks by
. Wasson and by Trieloff) . | -

- molecular emiS"'s“
but also ongo ng

‘l X

- just scratching’ thei’s'rfd'c"e,i exciting and promising times to come!

Thanks!



