KIC 009117416

Q1-17 DR25 TCE Parameters

TCE Run KOI? Period Epoch Depth | Duration | MES | SNR R. T, R, Sp
Type (Days) (BKJD) | (ppm) | (Hours) (Re) | (K) | (Re) | (Sa)
009117416-01 | OBS | 3425.01 | 20.034784 | 145.449957 | 125.7 7.339 | 16.5| 17.5| 2.00 | 6120 | 2.87 | 207.43
009117416-02 | OBS | 3425.02 | 3.157220 | 131.698434 51.6 3.730 | 13.8 | 15.0 | 2.00 | 6120 | 1.69 | 2436.95
009117416-03 | OBS | 3425.03 | 7.643587 | 137.885088 60.1 2.955 8.2 9.4 ] 2.00 | 6120 | 1.95| 749.65
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type
009117416-01 | OBS | PC 099 | 0| 0| O | O | vo_coment
009117416-02 | OBS | PC | 095 | 0 | 0| O | O | wo_comsenr
009117416-03 | OBS | PC | 0.87 | 0 | 0| O | O | wo_comsenr

Notes: OBS = Observed. INJ = Injected. INV = Inverted. SCR = Scrambled.
N = Not Transit-Like. S = Stellar Eclipse. C = Centroid Offset. E = Ephemeris Match.
See http://exoplanetarchive.ipac.caltech.edu/docs/API_kepcandidate_columns.html#proj_disp_col for comment definitions.

Ephemeris Match Information For 009117416-01
No Significant Match Found



http://exoplanetarchive.ipac.caltech.edu/docs/API_kepcandidate_columns.html##proj_disp_col
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DV Odd/Even

TCE 0091174106-01
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ALT Odd/Even

TCE 009117416-01
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Non-Whitened Vs. Whitened Light Curve

4 Planet 1 : Phased Unwhitened Flux Time Series (Fit Epoch/Period)

Unwhitened Relative Flux Value
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Planet 1 : Phased Whitened Flux Time Series (Fit Epoch/Period)
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PDC Quarter-Phased Transit Curves

TCE 009117416-01 P= 20.034784 Days Ty=145.449957 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 009117416-01 P= 20.034784 Days Ty=145.449957 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 009117416-01 P= 20.034426 Days Ty=145.461735 (BK]D)
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DV Model-Shift Uniqueness Test

009117416-01, P = 20.034784 Days, E = 125.415173 Days
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Alt Model-Shift Uniqueness Test

009117416-01, P = 20.034426 Days, E = 125.427309 Days
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Stellar Parameters For KIC 009117416

Teg(K) | log(g) [Fe/H] RRp) | MMg) | p.(gem™)

61201505 | 3.93470438 | 0.02070200 2.00070507 | 1.25170338 | 0.22070:08

+3%/-4% | +10%/-3% | +1250%/-1500% | +23%/-40% | +15%/-19% | +313%/-41%
Source | PHOb54 PHO54 PHOb54 DSEP

KIC = Kepler Input Catalog; PHO = Photometry; SPE = Spectroscopy; AST = Asteroseismology

TRA = Transits; DESP = Dartmouth Models; MULT = Multiple Models

Secondary Eclipse Parameters for KIC 009117416-01 / KOI 3425.01

Detrend | Depth (ppm) | R, (R@) Tonaz (K) | Tops (K) [ Agps
DV 164 | 2775065 | 13241108 | 3748751 | 28715
Alt. | -1344 231055 | 1323755 | 3830755 | 327,

T4z = Theoretical Maximum Planetary Temperature
Tops = Observed Planetary Temperature (Assuming A=0.3)
Aps = Observed Albedo (Assuming T=0)

If a secondary eclipse is present, the system is likely an EB if Ty > T)00 AND Ay > 1.0




DV Centroid Data

Supplemental centroid analysis for 009117416-01. Kepler magnitude: 13.27. Transit SNR 17.47
There are 8 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.06 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec |
PREF-fit source offset from OOT 0.737 + 0.661 1.11 0.516 + 0.554 | 0.526 4+ 0.464
PREF-fit source offset from KIC position 0.672 + 0.727 0.92 0.521 + 0.612 | 0.425 4+ 0.486
photometric centroid source offset 0.04 £ 0.71 0.06 -0.03 £ 0.77 0.03 + 0.60
offset from difference PRF-fit to OOT PRF-fit  offset from difference PRF-fit to KIC position offset from photometric centroids
186, | #KIC 91174186, L%, E
0 0 0
Z 4 Z
E <- (arcsec) E <- (arcsec) E <- (arcsec)
Centroid source offsets from the target star reconstructed from PRF and photometric centroids. ; Vermillion

crosses: bad quarterly centroid offsets; magenta cross: average over quarters. Length of the crosses: one-o uncertainty. Blue circle: three-o. Red *: target star.
Blue *: Other stars. Text next to a star gives its KIC ID and kepmag. KIC IDs > 15,000,000 are from the UKIRT catalog.
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KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value
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white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.
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white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.

Q9 difference image Q9 OOT image 7

6000
5000 +9117394, 19.294
4000 :

3000
2000

1000

-1000

-2000

m

Q10 difference image. Poor Quality

4421 | 4000
3000
4411 1
2000
440+ g 1000
4391 1
-1000
4381 1 -2000

-3000
4371

-4000

m

798 799 800 801 802 803

Q11 difference image

6000
442 .

4000
441 24099, 19.975

243 8000

A 2000
440 90117416, 13.2

439
—-2000

438

-4000

m

793 794 795 796 797 798

Q12 difference image. Poor Quality

8000

6000

1
166240499, 19.975

4000 |

¥ , 13.266 !
- - I

I

2000

-2000

m

794 795 796 797 798 799 800 794 795 796 797 798 799 800



white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.
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white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.
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KIC 009117416

Q1-17 DR25 TCE Parameters

TCE

Run

KOI?

Period

Epoch

Depth

Duration

MES

SNR

S

P
Type (Days) (BKJD) | (ppm) | (Hours) (Re) | (K) | (Re) | (Sa)
009117416-01 | OBS | 3425.01 | 20.034784 | 145.449957 | 125.7 7339 | 16.5 | 17.5| 2.00 | 6120 | 2.87 | 207.43
009117416-02 | OBS | 3425.02 | 3.157220 | 131.698434 51.6 3.730 | 13.8 | 15.0 | 2.00 | 6120 | 1.69 | 2436.95
009117416-03 | OBS | 3425.03 | 7.643587 | 137.885088 60.1 2.955 8.2 9.4 | 2.00 | 6120 | 1.95| 749.65
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type
009117416-01 | OBS | PC | 099 | 0 |0 | O | O | no_coment
009117416-02 | OBS | PC 095 | 0| 0| O | O | vo_comment
009117416-03 | OBS | PC | 0.87 | 0 |0 | O | O | no_comsent

Notes: OBS = Observed. INJ = Injected. INV = Inverted. SCR = Scrambled.
N = Not Transit-Like. S = Stellar Eclipse. C = Centroid Offset. E = Ephemeris Match.
See http://exoplanetarchive.ipac.caltech.edu/docs/API_kepcandidate_columns.html#proj_disp_col for comment definitions.

Ephemeris Match Information For 009117416-02
No Significant Match Found



http://exoplanetarchive.ipac.caltech.edu/docs/API_kepcandidate_columns.html##proj_disp_col
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DV One-Page Summary

KIC: 9117416 Candidate: 2 0of 3  Period: 3.157 d
KOI: K03425.02 Corr: 0.975

Kp:13.27 R*:2.00 Rs Teff: 6120.0 K Logg: 3.93 Fe/H: 0.020
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DV Diagnostic Results:

ShortPeriod-sig: N/A
LongPeriod-sig: 100.0% [22.630]
ModelChiSquare2-sig: N/A
ModelChiSquareGof-sig: N/A
Bootstrap-pfa: 3.45e-42
RollingBand—fgt: 0.97 [381/391]
GhostDiagnostic—chr: 4.5

Centroid-sig: 2.4%

Centroid—so: 1.249 arcsec [1.490]
OotOffset-rm: 0.481 arcsec [0.800]
KicOffset-rm: 0.465 arcsec [0.690]
OotOffset—st: 2/4/3/5 [14]
KicOffset—st: 2/4/3/5 [14]
DifflmageQuality—fgm: 0.57 [8/14]
DifflmageOverlap—fno: 1.00 [17/17]

DV Fit Results:

Epoch = 131.6984 [0.0032] BKJD
Rp/R* = 0.0077 [0.0025]

a/R* = 3.1 [4.77]

b = 0.90 [0.38]

Seff = 2436.95 [1661.19]
Teq = 1792 [305] K

Rp = 1.69 [0.87] Re
a=0.0454[0.0184] AU

Ag = 3.53 [3.56] [0.710]
Teffp = 3796 [733] K [2.5%]

This Data Validation Report Summary was produced in the Kepler Science Operations Center Pipeline at NASA Ames Research Center
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DV Odd/Even

TCE 0091174106-02
©.00e-03 T T T T T T T T T

5.00e-03 [ -

4.00e-03 n

3.00e-03 | -

Flux

2.00e-03 | .

1.00e-03 . g

0.00e+00

Mlodel Fit m—

-1.00e-03

-0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08



Flux

1.00e-03

8.00e-04

6.00e-04

4.00e-04

2.00e-04 }

ALT Odd/Even

TCE 009117416-02

0.00e+00 [

-2.00e-04

-4.00e-04

-6.00e-04

... . o™ ¢
™ e ® P * Even
*‘Model Fit m—
] ] ] ] | ] ] ] |
-0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08




Non-Whitened Vs. Whitened Light Curve

Planet 2 : Phased Unwhitened Flux Time Series (Fit Epoch/Period)
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PDC Quarter-Phased Transit Curves
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DV Quarter-Phased Transit Curves

TCE 009117416-02 P= 3.157220 Days Ty=131.698434 (BK]D)

s LI |
Y L

)

o)
LY . -t
Ser o, 0,

.
* aeb

Q18

R

43 0 4.3 43 0 4.3 43 0 4.3 43 0 4.3 43 0 4.3
Phase (Hours)




Alt. Detrend Quarter-Phased Transit Curves

TCE 009117416-02 P= 3.157207 Days Ty=131.701344 (BKJD)
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DV Model-Shift Uniqueness Test

009117416-02, P = 3.157220 Days, E = 128.541214 Days
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Alt Model-Shift Uniqueness Test

009117416-02, P = 3.157207 Days, E = 128.544137 Days
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Stellar Parameters For KIC 009117416

Teg(K) | log(g) [Fe/H] RRp) | MMg) | p.(gem™)

61201505 | 3.93470438 | 0.02070200 2.00070507 | 1.25170338 | 0.22070:08

+3%/-4% | +10%/-3% | +1250%/-1500% | +23%/-40% | +15%/-19% | +313%/-41%
Source | PHOb54 PHO54 PHOb54 DSEP

KIC = Kepler Input Catalog; PHO = Photometry; SPE = Spectroscopy; AST = Asteroseismology
TRA = Transits; DESP = Dartmouth Models; MULT = Multiple Models

Secondary Eclipse Parameters for KIC 009117416-02 / KOI 3425.02

Detrend | Depth (ppm) | R, (Rg) | Trnaz (K) | Tops (K) Ay
DV -542 1.5570 85 | 245855 | 36227228 | 2.27153 3¢
Alt. 62 | 138703 | 247170 | 386875 | 3.2001051

T4z = Theoretical Maximum Planetary Temperature
Tops = Observed Planetary Temperature (Assuming A=0.3)
Aps = Observed Albedo (Assuming T=0)

If a secondary eclipse is present, the system is likely an EB if Ty > T)00 AND Ay > 1.0




DV Centroid Data

Supplemental centroid analysis for 009117416-02. Kepler magnitude: 13.27. Transit SNR 15.03
There are 8 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.11 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec |
PREF-fit source offset from OOT 0.481 + 0.602 0.80 -0.452 + 0.633 | 0.162 4+ 0.347
PREF-fit source offset from KIC position 0.465 + 0.673 0.69 -0.465 + 0.674 | 0.009 + 0.320
photometric centroid source offset 1.25 + 0.84 1.49 -0.81 + 0.95 -0.95 £ 0.74

offset from difference PRF—fit to OOT PRF-fit

offset from difference PRF-fit to KIC position

offset from photometric centroids
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Centroid source offsets from the target star reconstructed from PRF and photometric centroids. ; Vermillion
crosses: bad quarterly centroid offsets; magenta cross: average over quarters. Length of the crosses: one-o uncertainty. Blue circle: three-o. Red *: target star.
Blue *: Other stars. Text next to a star gives its KIC ID and kepmag. KIC IDs > 15,000,000 are from the UKIRT catalog.



white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.

Q1 difference image. Poor Quality
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white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.
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white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.
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white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.
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white x: KIC target position; +: OOT centroid; A\: difference centroid. red X:

A flux (ppm)
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KIC 009117416

Q1-17 DR25 TCE Parameters

TCE Run KOI? Period Epoch Depth | Duration | MES | SNR R. T, R, Sp
Type (Days) (BKJD) | (ppm) | (Hours) (Re) | (K) | (Re) | (Sa)
009117416-01 | OBS | 3425.01 | 20.034784 | 145.449957 | 125.7 7.339 | 16.5| 17.5| 2.00 | 6120 | 2.87 | 207.43
009117416-02 | OBS | 3425.02 | 3.157220 | 131.698434 51.6 3.730 | 13.8 | 15.0 | 2.00 | 6120 | 1.69 | 2436.95
009117416-03 | OBS | 3425.03 | 7.643587 | 137.885088 60.1 2.955 8.2 9.4 | 2.00 | 6120 | 1.95| 749.65
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type
009117416-01 | OBS | PC | 099 | 0 | 0| O | O | wo_comsenr
009117416-02 | OBS | PC | 095 | 0 | 0| O | O | wo_comsenr
009117416-03 | OBS | PC | 0.87 | 0 | 0| O | O | wo_comsenr

Notes: OBS = Observed. INJ = Injected. INV = Inverted. SCR = Scrambled.
N = Not Transit-Like. S = Stellar Eclipse. C = Centroid Offset. E = Ephemeris Match.
See http://exoplanetarchive.ipac.caltech.edu/docs/API_kepcandidate_columns.html#proj_disp_col for comment definitions.

Ephemeris Match Information For 009117416-03
No Significant Match Found



http://exoplanetarchive.ipac.caltech.edu/docs/API_kepcandidate_columns.html##proj_disp_col
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DV One-Page Summary
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DV Fit Results:

Period = 7.64359 [0.00006] d
Epoch = 137.8851 [0.0059] BKJD
Rp/R* = 0.0089 [0.0031]

a/R* = 6.58 [12.23]

b = 0.95[0.18]

Seff = 749.65 [511.01]
Teq = 1334 [227] K

Rp = 1.95 [1.03] Re
a=0.0819[0.0332] AU

Ag = 24.01 [23.95] [0.96¢]
Teffp = 4567 [862] K [3.6%]

Date Generated: 31-Jan-2016 12:10:42 Z

This Data Validation Report Summary was produced in the Kepler Science Operations Center Pipeline at NASA Ames Research Center

DV Diagnostic Results:

ShortPeriod-sig: 100.0% [22.63c]
LongPeriod-sig: 100.0% [37.59%]
ModelChiSquare2-sig: 99.4%
ModelChiSquareGof-sig: 100.0%
Bootstrap—pfa: 5.02e-16
RollingBand—fgt: 0.96 [134/139]
GhostDiagnostic—chr: 3.987

Centroid-sig: 23.9%

Centroid—so: 1.043 arcsec [0.840]
OotOffset-rm: 2.649 arcsec [2.830]
KicOffset-rm: 2.594 arcsec [2.840]
OotOffset—st: 3/2/3/1 [9]
KicOffset-st: 3/2/3/1 [9]
DifflmageQuality—fgm: 0.11 [1/9]
DifflmageOverlap—fno: 1.00 [17/17]



1.45e+08
1.45e+08
1.45e+08
1.45e+08

.
1.45e+08

1.45e+08

1.34e+08
1.34e+08
1.34e+08
1.34e+08
1.34e+08
1.34e+08
1.34e+08

1.34e+08
1.34e+08
1.34e+08
1.34e+08
1.34e+08
1.34e+08
1.34e+08
1.34e+08
1.34e+08
1.34e+08
1.34e+08

1.40e+08
1.40e+08
1.40e+08

1.40e+08 |

1.4Ce+08
1.40e+08

1.41le+08
L.4le+08
l.4le+08
l.4le+08
1.41e+08
1.41e+08
1.41e+08

TCE 009117416-03, PDC Light Curves

1.37e+08
1.37e+08
1.37e+08
1.37e+08
1.37e+08
1.37e+08

1.43e+08
1.43e+08
1.43e+08
1.43e+08
1.43e+08
1.43e+08
1.43e+08

450 460 470 480 490 500 510 520 530

1.44e+08
1.44e+08
1.44e+08
1.44e+08
1.44e+08
1.44e+08
1.44e+08
1.44e+08

1.34e+08
1.34e+08
1.34e+08
1.33e+08
1.33e+08
1.33e+08
1.33e+08
1.33e+08

1010 1020 1030 1040 1050 1060 1070 1080 1090

1.32e+08
1.32e+08

14

1.32e+08
1.32e+08
1.32e+08

1280 1290 1300 1310 1320 1330 1340 1350 1360 1370

1.32e+08

1.4%3e+08
1.40e+08
1.40e+08
1.40e+08
1.3%e+08 F
1.3%e+08
1.3%e+08

1560 1565 1570 15375 1580 1585 159¢ 1595

280 300 310

134e+08
134e+08
134e+08
134e+08
134e+08
134e+08
134e+08
134e+08

540 550 580 570 580 580 600 610 620 630

1.41e+08
141e+08
1.41le+08

1.41le+08 .
1.41e+08
1.41e+08

1.42e+08
1.42e+08
142e+08
142e+08
1.42e+08
1.42e+08
1.41e+08
1.41e+08
1.41e+08

110¢ 1116 1120 1130 1140 1150 1160 1173 1180

1.33e+08
1.33e+08
1.33e+08
1.33e+08
133e+08
1.33e+08
1.32e+08
132e+08
1.32e+08
1.32e+08 L L L L L

1380 1390 1400 1410 1420 1430 1440 1450 1460 1470




TCE 009117416-03

P = 15.287 days

7.644 days

P=

3.822 days

P =

S

PPV N ——

0.0010

XN|4 pazijew.IoN

—0.0010

400 600 800 1000 1200 1400 1600

200

BKJD

0.0010

o
o
o
o

0

XN|{ pPazijew.IoN

0005

—0.

—0.0010

1.0

0.5

0.0
Phase

-0.5

-1.0



DV Odd/Even
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ALT Odd/Even

TCE 009117416-03
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Non-Whitened Vs. Whitened Light Curve
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PDC Quarter-Phased Transit Curves

TCE 009117416-03 P= 7.643587 Days Ty=137.885088 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 009117416-03 P= 7.643587 Days Ty=137.885088 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 009117416-03 P= 7.643654 Days Ty=137.880370 (BKJD)
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DV Model-Shift Uniqueness Test

009117416-03, P = 7.643587 Days, E = 130.241501 Days
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Alt Model-Shift Uniqueness Test

009117416-03, P = 7.643654 Days, E = 130.236716 Days
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Stellar Parameters For KIC 009117416

Teg(K) | log(g) [Fe/H] RRp) | MMg) | p.(gem™)

61201505 | 3.93470438 | 0.02070200 2.00070507 | 1.25170338 | 0.22070:08

+3%/-4% | +10%/-3% | +1250%/-1500% | +23%/-40% | +15%/-19% | +313%/-41%
Source | PHOb54 PHO54 PHOb54 DSEP

KIC = Kepler Input Catalog; PHO = Photometry; SPE = Spectroscopy; AST = Asteroseismology

TRA = Transits; DESP = Dartmouth Models; MULT = Multiple Models

Secondary Eclipse Parameters for KIC 009117416-03 / KOI 3425.03

Detrend | Depth (ppm) | R, (Rey) | Trmaz (K) | Tops (K) | Agps
DV 1544 1,820 T8 | 18321100 | 42237550 | 1672
Alt. 1845 | LA {S | 1818F 50 | 4706145 | 28790

T4z = Theoretical Maximum Planetary Temperature
Tops = Observed Planetary Temperature (Assuming A=0.3)
Aps = Observed Albedo (Assuming T=0)

If a secondary eclipse is present, the system is likely an EB if Ty > T)00 AND Ay > 1.0




DV Centroid Data

Supplemental centroid analysis for 009117416-03. Kepler magnitude: 13.27. Transit SNR 9.39
There are 1 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.06 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec |
PREF-fit source offset from OOT 2.649 + 0.937 2.83 -2.439 + 0.879 | 1.035 + 1.208
PREF-fit source offset from KIC position 2.594 + 0.914 2.84 -2.439 + 0.869 | 0.882 + 1.205
photometric centroid source offset 1.04 +1.24 0.84 -0.55 £ 1.47 0.89 +1.14

offset from difference PRF-fit to OOT PRF-fit  offset from difference PRF-fit to KIC position offset from photometric centroids

6,

(2]

o o o
(] (] (]
2] 2] )
< S S
3 o 766 | 8 of 766 | 3
N ! N ! N
| | | | |
P ! 2 ! z
—2r | ] L |
| |
| |
; *16624099,L9.975 | +16624099, 19,975 975
_47 | 4 _4, | 4
1 1
| |
-6t | i -6t | |
1 1 1 Ll 1 1 1 1 Ll 1 1
-6 -4 -2 0 2 4 6 -6 -4 -2 0 2 4 6
E <- (arcsec) E <- (arcsec) E <- (arcsec)
Centroid source offsets from the target star reconstructed from PRF and photometric centroids. ; Vermillion

crosses: bad quarterly centroid offsets; magenta cross: average over quarters. Length of the crosses: one-o uncertainty. Blue circle: three-o. Red *: target star.
Blue *: Other stars. Text next to a star gives its KIC ID and kepmag. KIC IDs > 15,000,000 are from the UKIRT catalog.
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white x:

KIC target position; +: OOT centroid; A: difference centroid.
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white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.
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KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value
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white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.
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