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Eclipse Timing Variation (ETV) analysis is a method used to detect and characterize 2"‘¢f°'e"5i"9
additional bodies in binary star systems. It involves precisely measuring the times of  imaging
eclipses and looking for deviations from a constant period. These variations can indicate
the gravitational influence of a third body, such as a planet or another star, causing the
binary system to wobble. By analyzing these timing deviations, the presence, mass, and - .
orbit of the additional objects can be inferred, even if they are not directly observable.
This technique is especially useful for finding circumbinary planets, which orbit around
both stars of the binary system in a p-type (planetary-type) orbit.
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More than half of the 60 circumbinary planets
detected so far have been discovered via the eclipse
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Planet Mass d € o R, Perv  Agrv ARy Aimaging Ptr,ecc. Ptr circ. L 10
Mjup)  (AU) ) (Re) (years) (s) (m/s) (mas) (%) (%) ©
DP Leo b! 6.05 819 039 -7800 00115 2880 667 1554 4729  0.0005 0.0007 7
KIC 10544976 b2 1340 656 029 211.00 0.0136 1680 80.10 3089 2478 0.0009 0.0010 B 107°4
OY Car b’ 848 618 0 - 00113 1400 654 2221 13500 -  0.00008 = by
RR Cae b* 420 530 0 - 00155 1190 339 1311 49713 - 0.0014 e Bl J02
V2051 Oph b’ 730 9.00 037 19020 0.0103 21.64 622 1539 894  0.0006 0.0005 o 1077
DE CVn b® 1150 575 0 - 00136 1122 669 281.1 37249 - 0.0011 = :
QS Vir’ 644 420 037 3830 00107 7.86 211 1778 16197 0.0017 0.0012 = Sre d°'::t'}
V893 Sco ® 950 450 030 - 00100 10.19 437 2831 7208 -  0.0010 X 10-8-
DV UMa b’ 2620 8.60 044 2611 00070 17.58 149.5 4926 4281 0.0006 0.0004 o {--img, oo hr
DD CrB b'? 136 - 0 - 01720 1046 9.0 516 1505 - 0.0010 _ )
SDSS-1456b'' 1670 - 005 2370 0.0145 13.05 109.0 500.0  53.01 - 0.0008 10-9 -
GK Vir b2 0.95 738 0.14 1980 00170 2434 97 243  29.87 0.0010 0.0011 §
HW Vir b3 25.10  7.90 045 359.0 0.0128  0.0103 | Angular separation range of
HW Vir ¢'? 1390 457 027 130 0.1750 2821 317.0 13987 88.18 0.0204 0.0178 1010, Tr w—
Kepler-451b'* 186 090 033 3020 0.0856  0.1059 * —————————————— 2202 o
| : ___Instrument curves are 50 post-processed detection limits.
Kepler-451c'* 161 210 029 7.0 0.0513  0.0454 01 05 1 5
Kepler-451d* 176 020 0 - 00205 493 89 5128 1175 - 04767 ' -
NN Ser b'S 733 535 008 430 0.0019  0.0018 Separation [arcsec]
NN Ser ¢’ 2. 43 0.19 249.0 0.0211 1605 674 3056 2127 0.0024 0.002 . .
i Nl . 2 Detection with Other Methods
V1828 Agl b 800 290 052 980 0.0626  0.0301
VI828 Aglcl® 290 190 0 - 0180 7.00 502 5348  7.85 - 00460 | e The transit probabilities of ETV objects are very low. None of the known ETV
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NY Vir c!? 449 754 044 3330 0.1500 27.00 56.8 2382 2420 0.0092 0.0093 rmed throush transit
UZ For b'® 1000 570 069 1203 0.0029  0.0009 conlirmed through transits. o .
UZ For c'8 322 300 045 3474 00113 1475 735 367.6 47.14 0.0020 0.0017 e Radial velocity amplitudes are within an achievable range. However, such
V470 Camb'® 2830 327 0 . - 0.0327 confirmation requires years to decades of radial velocity follow-up
V470 Cam c'” 1240 471 0 - 02300 1448 1710 16722  7.98 - 0.0227 observations.
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HU Agqr c 20.80 638 008 726 0.0080 1951 181.0 8574  77.4  0.006 0.0006 imaging .
large enough, the contrasts are not well-known. Reflected light contrast
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Beuermann et al. (2011), “Almeida et al. (2019), "Han et al. (2015), *Qian et al. (2012), °Qian et al. (2015), should be between 102 - 10710 (Calculated from Currie et al 2023), while
°Han et al. (2018), "Qian et al. (2010), *Bruch (2014), “Han et al. (2017), '*''Wolf et al. (2021), '*Almeida et al. thermal emissions are unknown. Future imaging facilities are expected to
(2020), BEsmer et al. (2021), "*Esmer et al. (2022), °Marsh et al. (2014), 1Almeida et al. (2013), !"Lee et al. confirm ETV detections. References
(2014), '8Khangale et al. (2019), “Sale et al. (2020), *°Gozdziewski et al. (2015) Bastiirk et al. 2023, https://doi.org/10.25518/0037-9565.11197



