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previously on the dag-side of WASD-33b_ = Y A. o] Durect fi h‘mg with HMC+N UTS (J AX+Numpgr0)

250 B Assuming constant abundances with altitude and the T-P profile from van Sluijs et al. (2022).

* WASP-33b is an ultra-hot Jupiter (Taay= 3290 K, De Moo et 200 Cross-sections are pre-calculated using Exojax 1.30 (Kawahara et al. 2022) and HELIOS-K

al. 2013) orbiting a bright delta-scuti A-type star (Tet= 7400 ;é: 150 2.0 (Grimm et al. 2021). Models are preprocessed following Gibson et al. (2022).
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Emissions of Fe I, T1,I, VI, S11, CO, & TiO are detected 50 ' i 2272042 © nr

. . . . OH HITEMP 2020 o] pulsation
from its dayside suggesting a thermally inverted atmosphere o o s —& _ Best-fit all model
(Nugroho et al. 2017, 2020, Herman et al. 2020, Serindag et _ | e :
al. 2021, Cont et al. 2021, 2022a, 2022b, Yan et al. 2022, van 2020 000 LN 2030400
Sluijs et al. 2022)

In Nugroho et al. (2021), using IRD/Subaru we detected the
emission of OH+weak H>O after the secondary eclipse as

evidence of H>O thermal dissociation (Lothringer et al.
2018, Parmentier et al. 2018)
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Orbital phase
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What about before the secondary eclipse? 0.30
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Is the H>O signal real?
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Foll t t IRD | 3 _ LH“ With the model ined b
Folowup oseiaons i RO/ Subars 10000000806 BT Tl
Nugroho) allowing us to observe 2 half-nights 1'0: \ Q:;E @@@@@@r%j@@@* il signal is detected at >30-sigma!
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before and 2 half-nights after the secondary
eclipse using IRD (R~70,000; YJH-bands)
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T1, V abundances are
significantly higher after
the eclipse
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Post-processings & stopping SysRem
e The stellar & telluric lines using an iterative detrending algorithm, SysRem (Tamuz et al.

2005), leaving the Doppler-shifted planetary lines more/less intact while the temporally
" static stellar and telluric lines were removed.

 Then how to stop the iteration? The idea is to observe the gradient RMS (or ARMS) of the
“residuals”. Stop the SysRem as soon as the trend doesn't significantly change, and check
if the telluric has been successfully removed.

Y]-band N1 L8 Y]-band N2 Y]-band N4 YJ-band N5

log Fe

"4

log Si

Mg abundance is higher
before the eclipse

-7.64102
. -6.46"010
I I LI

log Ti
AS \) \) N\ AN AN AN AN Ny N\
0200, L e e

11082 V 1s detected only after
T the eclipse? It was
detected by Cont et al.
2022

AN
o,9
S o
1 I

log V
NI

AN N
NN
5,

log Mg
AN \V?&\V?V\V?o

)

N
o

=
[
e

-7.191938
-6. 66*8 }%I
il

2.5 -\1

=
o
1
=
o
|

%

2.0- %

log Mn

No N NN
$ o
1 I

o
©
I

™ * O O © b‘ Q b‘ b Q > O Q0 ™
Y QT o P a0 M 8 °>q’°> %W 'LQ’ AT *\Q’ «’L o \§o°\j>(°@° o%q 2 A% A% A AP AY QP o
/

log OH log Fe log Si log Ti log V log Mg log Mn

ARMS (x10%)
ARMS (x10%)
ARMS (x10%)
ARMS (x10%)
ARMS (x10%)
[
(@)}

o

=
I
|

1.5=-4%

o
(o)
1

5 10 é 10 ) é 10 s 10 é 10
#SysRem iterations #SysRem iterations #SysRem iterations #SysRem iterations #SysRem iterations
H-band N1 H-band N2 H-band N4 H-band N5 — T— - A

Chemical phase-curves
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. N Previously, we introduced a scale factor of the model’s line-contrast as a function of the |

5 10 S 10 10 5 10 N orbital phase (see poster by Ernst de Mooij, Herman et al. 2022). Here, inspired by (
#SysRem iterations #SysRem iterations #SysRem iterations #SysRem iterations #SysRem iterations Hoeijrnakers et al. (2022), we added a Squeezing factor (16 exponential Constant) to account |

for a possible localisation of the signal on the day-side of the planet. \’

!

The above are the ARMS of each band of each data-sets as a function of #SysRem
iterations, the vertical black line 1s where the iteration was stopped, while the vertical
purple line indicates when the CCF telluric is ~3 sigma of the noise. El
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womicony ® Lhe peak of all species, atomic species
only, & OH only i1s shifted toward after

A o chemical l .o . - T — the eclipse by ~15. 323 8(7),
¢ Assuming chemica » e — | R
No or weak H>O? Hming | — e | 2 23.80+%2dg7, & 16.36% %‘7‘ degree,
Significanoce (g) i _giggifigange (g) _4S_igni(1)‘ica2nce4(a)6 . _451(_;2nif(i)canzce go) ’ €qu111brlum and T—P - : ‘ , 3 = _. . . & .
— respectively, consistent with Herman et
al. (2022). However, we couldn’t get a

tight constraint for Fe from our IRD
data alone (—11.9972493 degree).
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-— = === (Gibson et al. 2020) as it | mornindg tergminator OH, Si, Ti, more squeezed than others suggesting
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is hard to sample properly @
(WASP-33 i1s a pulsating
star) the noise using the |
“Kp-Vsys map method”. ]
r g To be continued...

evening terminator

_ ______ ___

Possible
toy model of <«— Fel

’ 9
WASP-33b Need a 3D atmospheric model*

w T



