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How Many Known
Extrasolar Planets?

"What's one and one and
one and one and one and
one and one and one and
one and one?”

"I don't know," said Alice.
"I lost count.”

"She can't do addition,”
said the Red Queen.

Lewis Carrol,

Alice in Wonderland
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< 0.1 AU =» Hot Jupiters !




Some Hot Jupiters are losing mass...

* Examples: HD209458 b (Osiris) and
HD189733 b
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L 566 reactions from the: UMIST database
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Nérw effhydrocarbon molecules up to benzene
Iatlons start where T < 2000 K
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- . The Model

dx

where p is the hydrogen number density (cm™), v is
the radial velocity of the mass loss (cm s'), ©, is the
reaction rate (cm™ s ) of any reaction » (from the 566

reactions used) which produces or consumes the
species 7, and x; 1s the abundance of the species i
relative to hvdrogen.
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ebIMUancerofiprecursor molecules in the chain
EECHORNVACH leads to benzene

HCO" + C,H, — CH3™ + CO (1)
C,H;™ + C:H>, — C4H:™ + Hs [:I'
C74H3+ + (:_]Hj — C-CﬁH5+ + ,IH--‘ {'3‘}

c-CsHs™ + Hy — ¢-CsH7™ + /v (4)
c-CesH "+ e — c-CsHs + H (5)



S BURHOERISPEGIES are prodiiced with significant

- abl pances, especially OH (total coltimn
dansity i SueloUATA e a2
9 f__"—l_‘-‘fcﬁould pe a thaceroifresidiialimolecular
nyedrogan ~

5

1D B T T L e v B RSy > s Tl ] AN S RS

o
o,
=)
I

fractional abundance

107

1D'3D 1 ool 1 Lol ] [ | 1 Ll 1 L1 vl 1 L1l
10° 10" 10'
distance (cm)

10" 10"




e
PaRERPUBIISHEUbY Planetary and SpacesSCience
In 2016

Planetary and Space Science 121 (2016) 83-93

Contents lists available at ScienceDirect

Planetary and Space Science

journal homepage: www.elsevier.com/locate/pss

Molecular formation along the atmospheric mass loss of HD 209458b @Cmsmrk
and similar Hot Jupiters
R. Pinotti ", H.M. Boechat-Roberty **

2 Observatdrio do Valongo, Universidade Federal do Rio de Janeiro-UFR], Ladeira Pedro Antdnio 43, 20080-090 Rio de Janeiro, R], Brazil
b Petrobras, Av. Henrique Valadares, 28, A1, 9th floor, 20231-030 Rio de Janeiro, R], Brazil




S Next steps:
SOLSERVAH0N 0t OH - IINes (SORIALT) BN

SRpplication ofi thelprogram to) the Hot
Neotuna 6 438 o, walan clse) lesies

o
o

o
[}
o
gl
@
-
<
3
o
5}
~
<
¥
3
i

& L
o 9
© o

BT T, e

Distance (Rx)

Ehrenreich et al. (2015)
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