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One aim of modern astronomy is to detect temperate, Earth-like
exoplanets that are well suited for atmospheric characterization.
Recently, three Earth-sized planets were detected that transit (that
is, pass in front of) a star with a mass just eight per cent that of
the Sun located 12 parsccs awuy' ‘The transiting configuration of
£ their host star—
named TRAPPIST-1— nnkcs posslblc in- depm studies of their

, Zouhair Benkhaldoun', Pierre Magain' & L)u_heruelnz

Observatory 1.0-metre telescope. Our photometric campaign culmi-
nated on 19 September 2016 with the start of a 20-day, nearly con-
tinuous monitoring of the star by the Spitzer Space Telescope at a
wavelength of 4.5m.

‘The light curves obtained before 19 September 2016 enabled us
to discard the 11 possible periods of TRAPPIST-1d that we inferred
previouly!, ndicing i he o observed tansts orignted fom
different objec h sit-

nt-dayan
hcllmcs %

d O
reveal that at Ienl seven planets with sizes and masses similar
to those of Earth revolve around TRAPPIST-1. The six inner
planets form a near-resonant chain, such that their orbital periods
(1.51,2.42, 4.04, 6.06, 9.1 and 12.35 days) are near-ratios of sm.l“
integers. Thi planets
from the star and migrated inwards"”. M..mwx,mnnenplanm
have equilibrium temperatures low enough to make possible the
presence of liquid water on their surfaces*.
‘Among the three initially reported TRAPPIST-1 planets, one of
them—called “TRAPPIST-1d" in the discovery publication'—was

identified an the hasis of anky fun transit sionals ahesrved 2t 2 mod-

like signals of .mmmn origins man we could not relate to a smglc
period (Extended Data Figs 2, 3). The situation was resolved with the
20-day photometric monitoring of the star by Spitzer. The resulting
lghtcurveshows 34 clea ransts (Fi. 1), which_when combined
four periodic transit uww\ of periods 4 o4 days 08 days &1 days
(.nu 123 days. These signals correspond to four new transiting
med.pepectivly, TRAPPIST 1. TRAPPIST Te, TRAPPVT 17
i TRAPDIS T-1g (Fig. 1 and Extended Data Figs 2, 3). This unique
solution s supported in several ways: first, enough unique transits were
observed per planet (Table 1) second, the shapes of the transit signals
finally, the Spitzer light

each plan
Ferue 1 mearhs comtimoens an i chaatiom was emace than the nerl
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