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Lissauer et al. 2011, Nature, 470, 53

Quintana, Fri 10:45 AM
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Accelerated Data Release

Recognizing the high demand for data, the project has
revised its Data Release Policies, providing for a
significantly accelerated schedule.

e September 23, 2011: Quarter 3
e January, 2012: Q4 - ?
* 6 month cadence, pending HQ approval

http://archive.stsci.edu/kepler

http://nexsci.caltech.edu/
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. Jepler-14
Kepler-14b: A massive hot Jupiter i
transiting an F star in a close visual

binary
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Candidates as of June 2010
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Candidates as of Feb 2011

QO-Q5: May 2009 - Jun 2010
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Candidates as of Sep 12, 2011

QO0-Q6: May 2009 - Sep 2010
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Candidates as of Sep 12, 2011

QO0-Q6: May 2009 - Sep 2010

4959, 4 58% 1 24%
: ¢ = -

<1.25 Re 1.25 -2 Re 2 -0 Re 0-15Re
123 412 088 204

(WA  45% increase since February 2011
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Size Distribution: Feb vs Sep
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Candidates as of Sep 12, 2011

QO0-Q6: May 2009 - Sep 2010

Size Relative to Earth
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Candidates as of Sep 12, 2011

QO0-Q6: May 2009 - Sep 2010
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Distribution of Planet Diameters %
For Orbital Periods < 50 Days
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Factors Affecting Completeness

1) Multi-Quarter Transit Search:
-Feb 2011 catalog: analysis of Q0-Q5 data based on non-
pipeline tools to detect long-period events.
-Didn’t benefit from pipeline whitening filters
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Factors Affecting Completeness

2) Sudden Pixel Sensitivity Dropouts:
Transit detection analysis keys off anomalous event instead
of real transits.

Original flux

PDC

PDC-MAP
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Factors Affecting Completeness

3) Pre-search Data Conditioning:
First generation filters occasionally introduced high frequency
noise. This has been greatly improved with PDC-MAP.

Original flux

PDC

PDC-MAP
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Stellar Noise: simulation vs observatiofn®
TOO MUCH TWINKLE

In a sample of 2,500 Sun-like stars monitored by the
Kepler probe, most vary in brightness more than the
Sun does, which makes planets harder to see.
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Nature 477, 142-143 (Sept 6, 2011)



Stellar Noise: simulation vs observatiofn®

e range 11.50 to 12.50 SimUIated:

instrument: 17.3 ppm
stars: 10 ppm
total: 20 ppm

Observed:

iInstrument: 21.4
stars: 19.5

total: 29 ppm

Number per ppm bin

45% higher than
expected

30. 40. 50.
Stellar noise (ppm)

Range of solar variability. Gilliland et al. 2011 arXiv: 1107.5207
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Stellar Noise: simulation vs observation*

6.5-hr variabillity is stochastic and will average out over
multiple orbits
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Stellar Noise: simulation vs observatiofn®

6.5-hr variabillity is stochastic and will average out over
multiple orbits
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Extended Mission

« Communications

Ka-band data rate expected to drop from 4.3 Mbits/s to 3.9 Mbits/s
iIn Summer 2012.

Lengthening the monthly contacts slightly will allow us to maintain
170k targets throughout primary mission.

Flexibility via target management, downlink duration, and downlink
frequency thereafter.

* Propellant:

Hydrazine is used by the thrusters which de-spin the reaction
wheels used to point the telescope.

Based on current and predicted use and adding margin for safe-
modes, there is sufficient fuel to operate until Sep 2020.
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"One .day, from the shores of
~a_new world, we'll gaze at
fﬁe sea that took us there.

b;nd ifs waves will be stars.”

Rui Borges, Sagan Day Essay Contest
http://kepler.nasa. ov education/sagan
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Kepler’s performance in Year-2

Summary:

* No hardware failures since Module-3 loss (Jan 2010)

* No unplanned interruptions to Science Data Collection since March 2011

* Key performance metrics are either steady or show a repeatable seasonal
trend since the start of Q3

* Evidence for linearly increasing charge transfer inefficiency from 60 ppm to
140 ppm in two years. At this rate the value will be ~¥400 ppm at the end of 8
years, which may be significant for calibration or aperture selection

* Reaction wheel friction and noise unchanged since year-1

* Solar panel and battery performance is nominal

* Data completeness at 92.1% since start of mission (requirement=92%)

=>Good: we can count on flight system performance to give the expected
improvement in Earth-size HZ planet detection as a function of mission length
=>Bad: no miracles here to obviate the need for an extended mission, given
the unexpectedly large astrophysical noise of “Sunlike” stars (Gilliland, et al.
2011, ApJ accepted)
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Photometer Performance in Year-2

12th mag, 6.5 hr CDPP for First Monthly Processing and MAST Releases
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Frequencies

Power law increase with period; exponential fall off below Pog
Hot-Jupiters
(P < 10 days):

Kepler: 0.004
RV: 0.012

3x’'s lower in Kepler
sample
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Howard et al. 2011, arXiv: 1103.2541
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Wright et al. 2009, ApJ 693, 1084
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Frequencies

Power law increase with period; exponential fall off below Pog
Hot-Jupiters
(P < 10 days):

Kepler: 0.004
RV: 0.012

3x’'s lower in Kepler
sample
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- Jenkins et al. 2010, Apd, 724, 1108
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- Holman et al. 2010, Science, 330, 51
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Holman e‘t}'al. 2010, Science, 330, 51
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Buchhave et al. 2011, arXiv:1106.5510
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Kepler-14b: A massive hot Jupiter

transiting an F star in a close visual

Mass (M) 5.14%0.16 8.40+0.19

e
Radius (R) | 1.036+0.084 |1.136+0.073 .
Density (gcc)|  5.7%1.5 yAEIN W
SCSICCODNIIERENRE RSN B chhave et al. 2011, arXiv:1106.5510
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Estimated semi-amplitude distribution

86% < 20 m/s
66% < 3 m/s
mode =0.6 m/s

5 10 15
Estimated Semi-Amplitude [m 8'1]
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Strategies for 2011

B Al KOIs
B KOls for follow-up

288 Stars; 104 are multis; 144V > 13.5; 75 high precision Doppler

43
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