A “linha da neve” de discos protoplanetarios
Entenda porque esta faltando agua em Sao Paulo!
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Objetivo

Responder as seguintes perguntas:
e O que sdo discos protoplanetarios?
 Oqueéa “linha da neve” e como ela evolui?

» Por que esta faltando agua em Sao Paulo???






Antigamente...
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Fig. 3. Channel maps of the CO(3-2) emission in HD 163296 from 3.19 to 8.23km s~'. The spectral resolution is 0.21 km s~ and the rms p
channel is 14 mJy beam™'.
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http://faculty.ucr.edu/~krice/




A “linha da neve”™
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Nao é bem 1sso...

arbitrary units

http://www.markelowitz.com/Hyperspectral.html

“Ice features in mid-IR spectra of Galactic Nucle1”
Spoon et al. (2002)
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~0.6 a.u. no passado

"""""""""""""""""""""

1) .,
e e,
(1) 0'

»

linha da neve

145-170 K
acrecao diminui
| >
St PR e \—10 — : '
dissipacao viscosa diminui, 10 | 1\*/[@ V1 | material se torna opt. fino,

disco esfria disco esquenta



crédito: Tripulagdo da Apollo 17, 07/12/1972

“Blue Marble”, “Pale Blue Dot”

AGUA:

70.8% da superficie
3.7 km de profundidade média

1.35x10%" kg
- 97.5% salina
- 2.5% doce (68.7% gelo)



0.023% agua >40% agua



-
o

G MARS

o'

-

-—c”‘

' "
*

_.Q-VENUS

P

J— -
P
oo
canane==""
D

10%

(g m—e, i

10
!
'

o

Hayashi (1981)



http://en.wikipedia.org/wiki/Asteroid belt
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Outro problema...

http://exoplanet.eu/diagrams/

exoplanet.eu, 2014-9-22
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Disco nao-estacionario

Meny > Mgisk
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“dead zone” “lombada”



Disco nao-estacionario
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Two models of the Sun’s protoplanetary disk

Standard disk model | - New proposed disk model
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Credit: NASA, ESA, and A. Feild (STScI)
Science: NASA, ESA, and R. Martin and M. Livio (STScI)



A: Steady, fully turbulent disc
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B: Non—steady disc with a dead zone
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Conclusoes

* Quantidade de agua explicada!
e Alternativa a migracao de “Jupiteres quentes”

* Episddios tipo Fu Orionis
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