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QWe study exoplanet atmospheres
with transmission spectroscopy
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QMuIti—waveIength observations
probe different atmospheric layers
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QHot Jupiters h

ave a diversity of
atmospheres
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We are now
pushing to:
- smaller planets
- cooler worlds
(Teq <1000 K)
— extreme or
unusual planets
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Low-density planets have flat &
featureless transmission spectra

“super-puffs” i$
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Q Rings inflate a planet’s measured radius
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THE STARLIGHT BEWG FILTERED THR OLEGH

THE RNGS THEMSELVES! THS MEANS WE
COULD VUSE THE TARRARNSIT SPEGRA T LEAAN

ABOST THEM :)

0 WRAT \F OLA TLANET HAS

-RINGar

7

TIRST, THE PLANET
WiLL LO0K g LOT

PALTICLES VP T IN S2E8
< BUMP FROIM

LARGE SILCATE
{ PARTICLES

ZR&RQLES VP TO IM iNSiI2E
“—--——-—-—-~\_ o~ -\_,*‘v‘/""\

-~
-

BRI RRRRARIA NN llbll“ll”ll\”l“ll”l

0.3

1 3 10
WAVELENGTH (tMicRons)

TF THE PARTICLES IN THE RINGS RRE LARGE
ENOVGH , WE WOULD BE ABLLE Td SEE THEIR BIG-
NYNRE , ACCORDING TO  GHND + FORTNENS

SIMOLATIONS .

4

BECAVSE [T WiLL BYAVE THE
SAME M ASS, BUT A MUH

LAKGER RPPARENT %128

6 Ohno & Fortney (in review); Image Credit: Ell Bogat



Rings inflate a planet’s measured radius
and flatten spectral features
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. The HIP 41378 system hosts (at
Ieast) 5 transmng planets
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HIP 41378 f: a cool, low-mass
temperate giant planet
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Theoretical compositions (Brugger et al., 2017): HIP 41 378 f
-~ 50% Mantle + 50% Water
100% Mantle
32.5% Core + 67.5% Mantle (
68% Core + 32% Mantle (Mercury-like)

p=0.09gcm3
£, 0ne of the lowest bulk density planets! |
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HIP 41378 f bridges the gap between
Imaged planets, hot Jupiters, and the
Solar System giants
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HIP 41378 f is one of the lowest bulk
density planets discovered to-date

super-puff? ringed planet?
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Q HST/WEGCS3 transit of HIP 41378 f
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The near-infrared HST transmission
spectrum of HIP 41378 f is featureless!

clear (1x solar), x?=5.80 —— ringed (non-gray, amax=10 m), x?=1.03
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clear (30x solar), x?=8.44 —— hazy (soot, prod13), x?=0.97
clear (300x solar), x?=1.84 —— flat, x?=1.05
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We constrain the composition of
putative ring particles
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Q Placing HIP 41378 f in context
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JWST can distinguish between hazes,
rings, and high-metallicity atmospheres

MIRI LRS NIRSpec Prism
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Q Predicting future transits
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Q Conclusions

* The HST/WFC3 transmission spectrum of
HIP 41378 f is featureless.

* Flat spectra may be a population property
of ultra-low density planets.

* We cannot distinguish between high-
metallicities, high-altitude hazes, or rings
with HST — but JWST can!

* | et’s observe this planet with JWST!
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