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BACKGROUND MACHINE LEARNING

Deep, long-duration eclipses have been RanldOFT;.FO'jest No Eclipse |Eclipse ]
. classitication: é
found around a variety of stellar types and
from a range of mechanisms.They include No injection LK1 722
dust disc interaction, circum-secondar . ..
1o TIEELattion, U Injection 33204 35078
material in eclipse and as-yet unexplained
dimmings around main sequence stars. : . .
5 g In total XX eclipses were injected into YY%
of all light curves.VVe applied the detection
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Of e SO WPV P statistics to a Random Forest machine
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3 T, learning algorithm, with 3.5M candidates used
%01 J1407 (WASP) A T - 0 :
S 04 Eclipse of an exoring | Vo - as a training set and |13.5M as a test-set. The
02} SYStem. - 0 : — . . 3500 4000 4500 5000 5500
00 L NI S, " random forest found 50% of all injected
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0] e g eclipses, with a false positive rate of only 2%. Performance of the initial search & subsequent
x f | - random forest with injection parameters.
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5098 KIC 8462852 (Kepler) -
50_973_ Deep, unexplained 1 N EW CAN DI DATE ECLI PSES
[ dimmings. Z
0.96( . . . ; ! . . . . ! . , : ' ! . ]
: “ ' ' N Applying lightcurves
TS - without injections to the
e * | random forest identified
«| TYC-2505-672-1 (KELT) | | et adl . .
s| Eclipsing Giant Star % 300 new eCIIPSG candidates.

R TN The majority were
A ”i systemz.ttlcs. Four aRparentIy
SEARCH - —— *www | real eclipses for which
. LIS £ S follow-up is ongoing are
shown here.
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We undertook a targeted search of deep

eclipses was performed on nightly s P £ Systematics detected:
averaged photometry of 2 million bright b }};’? + Missed injections (30 %)
(<13.5 mag) star observed with WASP I - .o -+ Variables (20%)

from 2004 to 2014. Injections of regular, . 3 § Q' i ﬂ M I % » % H T JMH “ﬁH M + Chip defects (20%)
deep eclipses with durations from 5 t0 50 =t WM ST 0 Moon (5%)

: i ? hood S el : B
days were also performed to test the o °= + ’Hg EM ~+ EBs (5%)
recovery process. | 3M detections across - | |
|.7M objects were found. A variety of

statistics on each were collected: time, PDS-110 OCCURRENCE RATE
depth & duration of eclipse, noise statistics y - ) er of d
of the lightcurve, the number of 5 10 45 b i M a"ﬁlﬁu@:‘ﬂ”ﬂﬂww‘hﬂ“ " rom the number of deep
E | H¥ ' .
simultaneous detections,. and ¥2 fits for g 08 N | .e‘fl'PS.eS detected and the rate of
both an eclipse model & a ‘systematic’ g "' Injection recovery weare able
flux-drop model ! to place upper limits on the
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