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. The Evryscope provides long-term coverage,
: . m., w ﬂ n ¢ I so is less susceptible to bias from stellar
Browmr a5 & > activity cycles®” than short-term surveys.

O We complement continuous observations | # S AR Artist’s concept of TRAPPIST-1
from K2 by catching rare, high-energy flares. G 4

TRAPPIST-1is a flare star with 3-6 Y ; )
habitable-zone planets®2. - TRAPPIST-1isdim (3’ = 19.3), but high-
energy flares that could harm atmospheres

Frequent flares® could affect Search Telescope: g
. iy pe: The Evryscope  would be visible to the Evryscope.
planets’ potential habitability by: Y

Destroving volatilest e.g. O Limiting mag: ~16ing’ We sequence all Evryscope images of :
S ey Cadenceaeilin TRAPPIST-1’s position for playback s ;iu il
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of precursor molecules for life® Number of telescopes: 22 using Python and FFmpeg. grant 1555175, and the Research Corporation Scialog grants 23782 and 23822.
Resolution: 13 27¢</px We search the sequence for flares.
How does TRAPPIST-1’s flarerate  Number of images: ~2,000,000 In 9,210 frames over 3 years,

influence its planets’ habitability? ~ Sources monitored: 10,000,000 noflareswereern it
Avg. number of epochs: 33,000
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We combine flare discoveries from K28 with
Evryscope non-detection of flares in the sensitivity . Ozone depletion
region E > 10%22 erg to place new constraints on the zone

flare frequency distribution (FFD) of TRAPPIST-1.

Rates for superflares (v. mmsa flares in the
gy N superflare:

mmsm_.:s?\ region :\znaﬁ o EQ& are lower than

previously estimated.
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We also revise the FFD slope (a) and intercept (B) .

Orange zone: Cumulative flare rate would deplete
ozone in planetary atmospheres®.

TRAPPIST-1's planets currently do not Assuming a 9000 K blackbody for the flares’ spectral energy distributions* we convert

receive enough high-energy flares to deplete cumulative annual flare bolometric flux to UV-B flux.

atmospheric ozone. y  Evryscope & K2 ; T ST
We calculate the cumulative annual top-of-atmosphere UV-B fIUX  -s000k bikbodies oo aidet ceed 1052 bocause

of their ability to describe the white-light continuum

Cumulative annual top-of-atmosphere UV-B flux incident on each Cumulative annual top-of-atmosphere UV-B flux incident on each
planet of TRAPPIST-1, calculated with all flares. planet of TRAPPIST-1, calculated with flares > 10%?? erg.

Cumulative Flares (day~!)

Green zone: Cumulative flare rate would provide

A ” ECHENETINNE RO A ot each planet, as a fraction of the cumulative annual top-of- fasiont12] ite i i
enough UV flux to power abiotic synthesis of some log Bolometric Flare Energy (log erg) P ) o ; . e el
5 (Api ; - - atmosphere UV-B flux received by Earth” for various epochs P U o 8|
RNA precursor molecules (abiogenesis). 419 -1 B8
Vupertiares = b.N\oHN yr 5 Vs 22l0gerg — HN.H\o”w yr ﬁj_\ocmjo_(_ﬁ mm_\ﬁj.w —JmmﬁO—mv\ fluxes in relevant bands using conversion relations.
TRAPPIST-1’s planets currently do not receive Q= -0618001 9 g 181423 a1

O Even including smaller flares (< 1022 erg) , UV-B flux for all planets is far less than for Earth.

enough high-energy flares to sustain abiogenesis.
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