RECOVERING LONG-PERIOD TESS PLANETS WITH CHEOPS:
THE TOL-20/0 SYSTEM
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TESS saw each of the
two outer planets
transit only once
per sector separated
by a ~190 day gap.
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These ‘duotransits’
have 7 & 11 possible

period aliases for ¥ = Shapg—on?y transit This velocity jmplies Ecceﬁtricity theﬁ .
olanets c & d. = fit implies some some gcceqtr1c1ty implies a probab1l1ty
T - — -~ _transverse velocity distribution for each  for each alias
T T~ period alias
l!f)l.')’l') '/ - > 1% - > 10%
° C >1x 1074 — > 1%
How can we find the /// §<1><10—5 - i>1><10—5
true periods? Y -
/7 -
a A ?
@ g
// o?
, 1! ? _
/ /
/ 7
/ L 4
/ e g |
/ / /
4 Vs /
/ / / / i
/ 4 / 4 2 3|0 4I0 I6|0 I8|0I1(;0 15:0 30 4I0 I 6I0 I8IO I1(;0 1%0
4 / / / \ : :
/ / / / N N Peried [d] Period [d]
/ \
, // // // // NN \\ . 2.
/ / / /s ‘\‘\ BN Long periods (P>50d)
, A RSN probabilistically
/ / / / \ \
g K / : L TOI-2076 b N \ % B\ \ ruled out
I 4H e L el : _ \ LSRN
/ / / | . PR L P=10.35d vV \
R % e ’ ‘f“i Jg,' ‘{'.". v\ \ \
II II II Ili(g'j ro 3 Wt @-"’ gt ..}“:;g R=2.5Re \ \\ \\ \\ \\
/ / / N 0 % ol £ . . X \
I I I Ié Ly ?’% \ ‘\ \ \\ E
I I 1o o A W VY
. J J S cogmd et el S PR
'I 'l ’l ’1 0 .o(? .} : : fg"? f’*"‘ "-'.:".‘::' 1_ QheoE S g \‘ \ \‘ \
: I , I :g.}:: .{) oL v Ll visit o ) \‘ ‘ ‘\ ; \‘ ( e
,' ,’ ,’ ,’ j ﬁ:} €2 10122076 T “ \ is open-source)
i j i | AT AT 0 T 111 | | N ‘
I I I I 1 O n 1 PO 0.1 0.2 ‘I I I :
| ' ' I rr b1 T Tife from transit [d] Lo 'I oy
*
1 | I : |
2) Perfoqm:tprgpted follow-up
of period alidses with Cheops
r " :' !
75 an. .
L)
5.0 =
A is.g.: :g .s?
/ of ) s o’ . e X Y\
TOI-2076 d 2~ % -}‘ :o? s
P=35.12d (0 ape A T
P07 &I oy . R 4'2%;
R:3 .ZRe / / ® d )..: . .,. ﬁ*o %
7 !/ o}:‘“ ﬁ"’ :v.
/ —2.5/‘ o ..,4"
/ /
PR A Y | | | |
o 02 0.1 0.0 0.1 0.2
/,’/,/ // /’ Fime from transit [d] -
Ny e Successfully detected a transit
Photometry with LCO/MuSCAT3 TOI-2076 c ‘ .’ at Z1.1d alias of TOI-2076 c
. . 7
confirm that the period of P=21.01d e
TOI-2076 d 1s 35.1d R=3.5Re “
- : 40
- > . . . =
B P> o S5 .0 s 'é‘."".:'."o-.&“}%.;s** . . :{'. ey o _O 20
— s CTERETTVHT . avs e, u): }: e o Lo e vy
S e n T
L5 2= : -4 4 E 0
X O- s ® G
= - 4 Reveals TTVs ¢
i —2 witt amplitudes — =%
g - —0 of ~30mins anti-
T 4 - L : —40
S g_ _ui A combination of Correligiﬁzg;ég
2 - L ground-based observations 1900 4750 T%&OGO[BJDQ_S(;OOO]25OO 2050
_D - - & stability simulations
-4 —4 , | | , rule out the 25d alias.
2394.75 2394.89 239485 239490 2394.95 Only the 35.1d alias . 0
Time [BJD-2457000] remains 4- e o B C 4 e 2 S wWOE
i b g AR R Y R R R
Ly .0.0. & 16 p .... & % 5 2_ 3..‘... ‘. . "
& 24 U WX s & ¢ -
C 1 ° é ° .:. ° °© o o o ° & é oo ". . .:.o. ® . e °°° 08, .?‘.
onclusions L | e WA g dlie Sleg Sy W [T oo % 2 (U AL S g 3
S R s S A S S v z‘.&_ ‘-‘&f Sl
Using a combination of TESS, Cheops & ground-based photometry we found '
the true periods of two warm, young sub-Neptunes orbiting TOI-2076. g — , | | , —2- , , , ,
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true masses, assisted by the TTVs we detected. With TSM>100 for all 3 e .
planets, transmission spectra with HST/JWST can also be considered. Two visits rule out the 29.3, 43.9 and 58.5d aliases of TOI-2076 d
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