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From pixels to planets
42 2200x1024 CCDs = 95M pixels




Solar Panels

Photons of sunlight exert pressure
on the spacecraft. If properly
positioned, the spacecraft
can be balanced against the
pressure much as a
pencil can be balanced

on your finger. CAMPA|g N 4
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to prevent sunlight from

entering telescope
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When the spacecraft is balanced, the telescope is @gg@g
stable enough to monitor distant stars in search SS S@
of transiting planets. A specific portion of the sky is
’ studied for approximately 83 days, until it is necessary

to rotate the spacecraft to prevent sunlight from entering
the telescope. There are approximately 4.5 viewing periods
or campaigns per orbit or year.

CONCEPTUAL ILLUSTRATION OF SPACECRAFT

SOLAR DISTURBANCE. THE ACTUAL DISTURBANCE
IS DUE TO PHOTON PRESSURE, NOT SOLAR WIND.




brightness

light curve

time

Anatomy of a transit

Planet passes In front of the star




Raw 6 hour precision: 193.7 ppm
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Corrected 6 hour precision: 24.5 ppm

BJD - 2454833

Raw K2 photometry Is noisy

Viodel the systematics!




transit+systematics corrected residuals

Planet signals are often smaller than the noise!



Hours from mid-transit

Seeing quadruple

Many multl planet systems!




Kepler pixels

Are 4 arcseconds wige!
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HIgh resolution Imaging

00k very close to the star




HIgN resolution Imagin

00K Vvery close to the star
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WIYN/NESSI contrast curves

NESS
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HIgh resolution Imaging

00k very close to the star
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HIgh resolution spectroscopy

L ook “behind” the star



GP Regression Model Phase-folded Light Curve
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KNOow the star

Know the planet



Priors

Constraints:

|
HEBs: 1.8e-03
HEBs (Double Period): 1 5e-04
EBs: 1.3e-02
EBs (Double Period): 2 5e-03
BEBs: 4.5¢-04
BEBs (Double Period): 3.3e-04
Planets: 1.5e-04
t t | t | ‘
secondary depth < 0.000396
| | | speckle20160628 i-band contrast curv
odd-even < 0.00144
p E l I I e VE 1 I E l I O I I speckle20160628 r-band contrast curve

Priors

Final Probability

Combine all of our
Knowledge about the

HEBs (Double Period): 6 6e-05
EBs: 4.2e-03
EBs (Double Period): 3 6e-04

- BEBs: 9.0e-06
== P r BEBs (Double Period): 1.4e-05
Planets: 8.5e-03
=1 s

Constraints:

VESPA (Morton 2012,2019) e

ircs H-band contrast curve

Final Probability

Likelihoods

HEBs: 9.4e-02

HEBs (Double Period): 5 7e-01
EBs: 4.3e-01

EBs (Double Period): 1.2e-01
BEBs: 1.8e-01

BEBs (Double Period): 1.2e-01
Planets: 1.0e-01

HEBs: 0.028

HEBs (Double Period): 0.014
EBs: 0.888

EBs (Double Period): 0.049
BEBs: 0.013

BEBs (Double Period): 0.007
Planets: 0.003

fovy="T9.001
FPP:1in1

Likelihoods

fpl s

HEBs: 2.6e-03

HEBs (Double Period): 5 8e-01
EBs: 2.0e-03

EBs (Double Period): 7. 2e-01
BEBs: 6.6e-01

BEBs (Double Period): 3.8e-01
Planets: 1.6e+00

HEBs: 0.000

HEBs (Double Period): 0.003
EBs: 0.001

EBs (Double Period): 0.019
BEBs: 0.000

BEBs (Double Period): 0.000
Planets: 0.977

v=1.013

FPP: 1in 42




K2 Campaigns 0 through 19 (2014-2018)
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Proposals for Campaigns 17-19
are due on Oct 12, 2017

K2 0bserving campaigns



K2 Campaigns 0 through 19 (2014-2018)

Proposals for Campaigns 17-19
are due on Oct 12, 2017
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K2 0bserving campaigns



Validated Planets

C5-8 yield

~80 new planets
~50 new candidates

log(Sinc) [Sel



K2 Campaigns 0 through 19 (2014-2018)
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Proposals for Campaigns 17-19
are due on Oct 12, 2017

K2 0bserving campaigns



Campaign 10

C10 yield

~60 new planets
~10 new candidates




Keep calm and validate on

. K2 fractional enhancement

. K2’s 2nd year catalog papers
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1990 1995 2000 2005 2010 2015

Exoplanet
Discovery
Doubling Time:

EXponential k.
planet
adiscovery
rate

HR 8799 bed
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B1257+12 Pulsar planets

Data from NASA Exoplanet Archive
httﬁ://exoplanetarc ive.ipac.caltech.edu
E. Mamajek 10/24/20186

= HD 114762 b

1990 1995 2000 2005 2010 2015

Year




27 days

54 days

TESS ' WS e

108 days

x ~ All-sky

189 days

x 2018 launch "‘ / | 351das

/ JWST .,
// continuous %, %

viewingzone ***




IRD: InfraRed Doppler
iNnstrument for Subaru

x Optimized for near IR

® Expected precision ~ 1 m/s

x Sensitive to M dwarf habitable zone
® Engineering runs underway

x TESS M dwart follow-up



