Discovering hidden long-period planets with TESS ‘;

Toby Rodel, Christopher A. Watson, Daniel Bayliss, Samuel Gill, Solene Ulmer-Moll, et al.,

Yield predictions with TIlaRA NGTS-38 b

2000 - Predicted y ield | 2000 - Predicted vield | A
[6673j331'] [_'5'200_3351 : .8 000
1790 Known TOls 1 {ol) Known TOls "
g V24 (3990 : 24 (3990) s 35, | 4.000 _
= 1500 - Z 1500 - | o 1.50 PR o
~ =~ = . L. =4
= y = 0 < . 5 e e Y -
g 1250 - S 1250 - N<4 transits removed R o5 S : 2.000 =
; ; .2 . :.-i u:.: e ::'.‘ * 1 000 &
< 1000 - < 1000 4 P S A I, 000 m©
2 1000 A 1000 ’ - 8 1.00 - » .’,g,,r,;t,“ e oo o et : c
> i g o FIAY. P e B, [ . ' 4-:
— :,__. s oo Sop’ .o @ as - p o .
-:é-‘ I‘SO“ —g 150“ JE, 0.75_ c.:..‘._':...“.,::' ‘.. . : :. . 0-500 g
= 500 = 500 © 0.950 g
7'0 ') 4 g | 7 a
S 505
' b > 03251 W '
(- A _ : r " X% () = - PRRNELN ETE, e _ r _ ' g (9
(. 78 R R RN : 20 L2, O 20 H() 100 200) 100) e danie 3.13 6.20 12.5 25 H() 100 200 400 . 0.00 - -
Period (days) Period (days) o 1 ' 10_1' ' 100 ¥ 101 = 102 5/ 103 |

We performed updated yield predictions with the Transit Investigation and Recoverability Application (TIaRAl]) on ’ Orbital period [days]
TESS-SPOC datal2.34. We find good agreement between our predictions and the TESS Object of Interest (TOIE))
catalogue for short periods but see an increasing deficit for longer periods. This deficit disappears when we only allow
detections with four or more transits, implying a wealth of undiscovered long-period planets in TESS data discovered

with just one, two, or three transits.

An example of one of the missing long-period planets we predict
Is NGTS-38 blé.7l. It was detected in TESS from a single transit on
the 25th of December 2020 before an extensive follow-up
campaign was launched. Using photometry from the Next
Generation Transit Survey (NGTSIE) and spectroscopy from the
High Accuracy Radial Velocity Planet Searcher (HARPSI®]) and
CORALIE[%, we were able to characterise the planet as a super-
Jovian (~5 Muyup) giant planet with a 180.5 day orbit.
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We find that the overall number of monotransits does not change within errors as TESS revisits the same field.
However the distribution shifts to increasingly long periods with each visit.
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