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OH on the day-side of an ultra hot Jupiter,
WASP-33b —




What’s so special about WASP-33b

Ultra-hot Jupiter (Tgay > 3000 K) - . ———
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What’s so special about WASP-33b

TiO
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Advantages of High-resolution Spectroscopy

Can be distinguished from the telluric/stellar lines
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Advantages of High-resolution Spectroscopy

Sensitive to the line shape!
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Observing WASP-33b using Subaru telescope

InfraRed Doppler (IRD) instrument
0.97-1.75 um, R~ 70,000

Zx High humidity/cloudy
% High humidity/cloudy

2”0 High humidity+telescope issue
Only 3 hours of data
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Data processing
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WASP-33b spectrum templates

Calculate the cross-sections using HELIOS-K (Grimm & Heng 2015) log1o VMR
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Normalised cross-correlation coeficient

OH template vs M-dwarf spectrum
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Orbital phase

0.68
0.66
0.64
0.62

0.68
0.66
0.64
0.62

0.68
0.66
0.64
0.62

#2 SysRem
H;0 POKAZATEL

—300

Possible H-O emission?

—200

—-100
RV (km s %)

11

100

—100

0
RV (kms~1)

100

. L A
v

A
P S
o “

a ot
L

T
.

h . 9
o el e e
r ey
.

id
¢!
.

Q
Q
=

Nugroho et al. 2021



Line list dependency: completeness vs accuracy?

See also Webb et al 2020, Gandhi et al. 2020

More complete at high temperature Strong lines are more accurate?
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OH in the atmosphere of ulira hot Jupiter

HD 189733b
> © HD 209458b
Thermochemical (solid lines) vs photochemical (dotted lines)
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Figure 5. Photochemical web illustrating the important chemical pathways that
govern the production and loss of the observable species. The boxes represent
the observed species and the circles represent species yet to be observed but are
key in the production and loss of the observed constituents.

Line et al. 2010
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OH + weak H-20: thermal dissociation
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What we know so far...

()]
gg:z _ » First OH detection in a planet outside
B 0.4 Getting the solar system
'cé) 062 stronger
* H20O is thermally dissociated-> OH
—100 0 100 —2.52 2.5
RV (km s7%) CCF « OH is one of the dominant O-bearing

Verv weak H:O sianal molecules in the UHJ atmospheres

" ? e J’  TiO is detected in CARMENES data
Q A i i
o .;pﬂ :;g-,'? w ‘, - L only by excluding the orb. phase of
% ;J:,GL ‘:{ {i‘;,r 5t . Getting 0.37-0.60 (Cont et al. 2021)
P h‘ °
o) o - %

| g 1y 1"‘* fw e weaker » Possible observational evidence of a

G hot-spot on the day-side of

-100  -50 K 50 100 _450 45 _0002 WASP—33b
sy k57 Vsys (KM/S) CCFeyo

30 20 -10 00 10 20 30 40
S/N

15



