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Abstract

Protoplanetary disks represent the stage between the pre-stellar collapse of the molecular Water can also exist in condensate phase (frozen on dust) outside the so-called "snow line",
cloud and the formation of a planetary system surrounding a main sequence star. The goal which increases the surface density of solid material and therefore helps the formation of planets.
of the DIANA FP7 project (P.L: P.Woitke) is to investigate the disks in Using a range of water lines, we can scan the disk surface, thus probing the disk from the lowest
multiwavelengths, considering available data of photometry and spectroscopy, in order to to the highest temperature regions and potentially indirectly detect the presence of the "snow
define the properties of these objects. DIANA will work on a sample of 85 selected targets line". Spectroscopic data from Spitzer and Herschel is used to investigate the spatial distribution
in different evolutionary stages and surrounding stars of different spectral type. At NIR- and the synthesis of water, in the context of the thermophysical structure of the disk. This study
MIR Vvavelengths7 1t 1S possible Observe many lines Of water. Water 1S one Of the mailn 1S carried out with the code PI’O]:)ih/[O7 pI‘OdUCng different models of disks and investigating the
cooling agents of the disk, due to its abundance and the presence of energy levels with diagnostic power of the different water lines in understanding the disk appearance and structure.
excitation temperatures from few tens to few thousands of Kelvin. The work is done as part of the FP7 DIANA project.

WHY CAN WE NOT SEE THE LINES? RS TOLTCT ISy THREE WATER RESERVOIRS

- Spitzer and Herschel have detected many lines, with Tex
58-4800K, however there is no correlation between the

Spitzer IRS, Herschel PACS & HIFI water lines of TW Hya Spitzer and Herschel detections (Carr et al. 2008, Science TTauri disk

(parametrized structure):
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Species  Transition ) [pm] fhux [107 w’”/ Ui 766:82) successfully model the Spitzer because of water ice formation (Woitke et al. 2010). e = 1 mm
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20 Tz —Gm 3053 sTovLaT 1 d?Sk has to be h1gher than in the outer  ghiects, and so differences in the local physical conditions b i
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excitation water lines seen with
Herschel. This i1s consistent with a
depletion of gas phase water in the

0-Ho O 818 — To7 63.32 <7.2
0-Ho O 707 — 616 71.95 <6.4
p-H, O 817 — 8ps 72.03 <354
0-Ho O 493 — 319 78.74 <6.0
p-Ho O 615 — Doy 78.93 <6.4
p-Ho O 300 — 211 89.99 5.610.9%*
p-Ho O 413 — 3929 144.52 <6.6

water ice reservoir (xmo < (.001)
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- Can it be that the water spectroscopy is affected by the
disk geometry and / or global physical parameters?

outer disk rgglon. Generic disk models Radial extension [AU]
that take into account the water 0.1-0.6 0-0.13

0-Ho O 219 — 1 179.53 <7.9 . . . . C :

pH,0 1y —5ay 26927 0.610£0.038 Chemlst?y and the ice formation Sugges.t 0.6-45 0.1-0.25

p-Hp O 110 — 101 538.29 0.1700+0.0075 that this is a general phenomenon in 45-300
+ blended transitions *+blend with CHT at 90.02um disks. (Meijerink et al. 2009 ApJ 704: LI ‘ \‘ E O RI GI ‘ \| S ' 0.5-45

1471-1481)
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disk structure

HOW DOES THE LINE FLUX DEPEND ON THE DISK PROPERTIES?
WHICH PARAMETERS INBLUENCE THE LINE FLUXES?

Effect of the flaring parameter on the HIFT transition 1,1,0-> 1,0,1
(J,Ka,Kc), produced in the Reservoir B/C and on the Spitzer transition
67,0 -> 7,4,3, (J,Ka,Kc), produced in the Reservoir A

Effect of the dust to gas ratio on the HIFI transition 1,1,0 ->
1,0,1 (J,Ka,Kc), produced in the Reservoir B/C and on the
Spitzer transition 7,7,0 -> 7,4,3, (J,Ka,Kc), produced in the
Reservoir A

ine fluxes/dust to gas of 538.29um & 21.57um

" ine fluxes/B of 538.29um & 21.57um
10~

Normalized parametrized scale height in different flaring disks
0.3

107'° 538.29um

0-18 538.29um

O e st titereet e e (low dust/gas)

1 O—ZO

Misk, < Mg,
M os(disky) = Mga(disks)
Mdust(diSkl) < Mgas(diSkQ)

10—22

10723 Q . : ..,...._.‘:‘,E':‘:.':.::.:'.;:...:::.:'. (very high dust/gas)
107
0.0001 0.0010 0.0100 0.1000 1.0000 10.0000100.0000
dust/gas [—]

WHAT ABOUT HERSCHEL VS SPITZER LINE BELUXES ! IN PROGRESS...

Flux ratio/B of 538.29um/13.96um

Flux ratio/dust to gas of 538.29um /13.96um 100

..I'0 BE ANALYZED...

1) Chemistry in the emitting region:
- gas phase reactions
- solid phase reactions

Variation of the ratio 10000 Variation of the ratio

of the line fluxes with of the line fluxes with

the flaring parameter
of the transitions:
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the dust to gas ratio
of the transitions:
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. , - photochemistry
HIFI hn.e from HIF] hn.e from 2) Local thermophysical conditions and radiation
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- pumping thermal background IR radiation field

- statistical equilibrium

3) Quantitative correlation of the physical
parameters with the line fluxes in the emitting region
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