KIC 009656994

Q1-17 DR25 TCE Parameters

TCE

Run

KOTI?

Period

Epoch

Depth

Duration

MES

SNR

S

P
Type (Days) (BKJD) | (ppm) | (Hours) (Re) | (K) | (Re) | (Se)
009656994-01 | OBS No 1.942974 | 131.779497 19.0 7.992 9.3 7.2 | 1.74 | 6765 | 0.81 | 4866.41
009656994-02 | OBS No | 147.547217 | 278.488217 | 262.8 18.114 | 14.8 9.3 | 1.74 | 6765 | 3.05 15.13
009656994-03 | OBS No | 112.204233 | 133.985962 | 164.0 14.927 7.6 6.3 | 1.74 | 6765 | 2.45 21.80
009656994-04 | OBS No | 466.214420 | 458.876718 | 309.6 10.215 7.6 87 | 1.74 | 6765 | 3.90 3.26
009656994-05 | OBS No | 233.699319 | 245.139898 | 251.2 5.609 7.5 6.9 | 1.74 | 6765 | 3.04 8.20
009656994-06 | OBS No | 518.794639 | 338.953431 | 249.0 4.798 7.1 7.2 | 1.74 | 6765 | 3.03 2.83
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type
009656994-01 | OBS | FP 0.00 | 1 {0 | O | O | SWEET_NTL—LPP_DV—MOD_NONUNIQ_DV
009656994-02 | OBS | FP 0.00 | 1 |0| O | O | IvpIv_TRANS_RUBBLE TRANS_GAPPEDLPP_DV—LPP_ALTMOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—INCONSISTENT_TRANS—CENT_FEW_DIFFS
009656994-03 | OBS | FP 0.00 | 1 {0]| O | O | rvpIv_TRANS_RUBBLETRANS_GAPPED—MOD_NONUNIQ_DV
009656994-04 | OBS | FP 0.00 | 1 |0 | O | O | rvpIv_TRANS_RUBBLE_CHASES_MARSHALL_SKYE—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—INCONSISTENT_TRANS—
CENT_FEW_DIFFS
009656994_ 05 O B S F P 0 . 00 1 0 0 O INDIV_TRANS_RUBBLE_MARSHALL—TRANS_GAPPED—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—
CENT_FEW_DIFFS
009656994-06 | OBS | FP 0.00 | 1 {0 | O | O | npIV_TRANS_MARSHALL—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—INCONSISTENT_TRANS—
CENT_FEW_DIFFS

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 009656994-01

No Significant Match Found



http://exoplanetarchive.ipac.caltech.edu/docs/API_kepcandidate_columns.html##proj_disp_col
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DV Diagnostic Results:

ShortPeriod-sig: N/A
LongPeriod-sig: 100.0% [156.29]
ModelChiSquare2-sig: N/A
ModelChiSquareGof-sig: N/A
Bootstrap-pfa: 5.01e-13
RollingBand—fgt: 1.00 [667/667]
GhostDiagnostic—chr: 0.8923

Centroid-sig: 0.0%

Centroid—so: 2.986 arcsec [2.980]
OotOffset-rm: 0.132 arcsec [0.250]
KicOffset-rm: 0.252 arcsec [0.45c]
OotOffset—st: 4/4/4/4 [16]
KicOffset-st: 4/4/4/4 [16]
DifflmageQuality—fgm: 0.69 [11/16]
DifflmageOverlap—fno: 1.00 [17/17]

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



TCE 009656994-01, PDC Light Curves
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Normalized Flux
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Flux

DV Odd/Even
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ALT Odd/Even
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Non-Whitened Vs. Whitened Light Curve

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

TCE 009656994-01 P= 1.942974 Days Tg=131.779497 (BKJD)
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DV Quarter-Phased Transit Curves

TCE 009656994-01 P= 1.942974 Days Tg=131.779497 (BKJD)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 009656994-01 P= 1.942881 Days Ty=131.782646 (BKJD)
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009656994-01, P = 1.942974 Days, E = 129.836523 Days

DV Model-Shift Uniqueness Test
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Alt Model-Shift Uniqueness Test

009656994-01, P = 1.942881 Days, E = 129.839765 Days
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Stellar Parameters For KIC 009656994

Ter(K) | log(yg) [Fe/H] R(Re) | M(Mg) | p.(gem™)

6765751 |4.10670 108 | -0.040T0 120 | 1741050 | 141670908 | 037810450

+1%/-1% | +3%/-3% | +375%/-375% | +16%/-16% | +7%/-8% | +61%/-32%
Source | SPEGS SPEGS SPEGS DSEP

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

Secondary Eclipse Parameters for KIC 009656994-01 / KOI

Detrend | Depth (ppm) | R, (Rg) | Tae (K) | Tops (K) Aps
DV 1241 | 0.811026 | 99744128 | 65211293 | 19tls
Alt. 3041 | 1.55170:29 1 2979 12T | 5479t MG |7 9734339

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 009656994-01. Kepler magnitude: 13.47. Transit SNR 7.19
There are 11 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.20 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec ‘
PRF-fit source offset from OOT 0.132 + 0.539 0.25 0.019 + 0.262 | -0.131 + 0.533
PREF-fit source offset from KIC position 0.252 + 0.565 0.45 -0.065 + 0.278 | -0.244 + 0.597
photometric centroid source offset 2.99 + 1.00 2.98 -1.33 + 0.90 2.67 + 1.02
offset from difference PRF-fit to OOT PRF-fit  offset from difference PRF-fit to KIC position offset from photometric centroids
| | | 9656990, 10.37 | | | 9656990, 19.37 | | | 9656990, 19.37
6f | 6f | : 6t |
4| 79657006, NaN 3 4| 79657006, NaN 3 4l 79657006, NaN
~ 2r | ~ 2r | ~2t v ) ]
[S] L [S] _ [S]
8 8 8
80 0656994, 13.472 8o 9656994,13.472 { & Of 56994, 13.472 1
N A A |
é _27 | é _27 | é _27 3
-4} l -4} l -4} l
-6} | -6t | -6t |
6 4 2 0 2 4 & 6 4 2 0 2 4 & 6 4 2 0 2 4 &
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.



Q1 difference image. Poor Quality

+¥9656990, 19.37
*1:615.0632.I 18.544

]

L - - 20657006, N

1091 1092 1093 1094 1095 1096

Q2 difference image. Poor Quality

1092 1093 1094 1095 1096

Q3 difference image. Poor Quality

1087 1088 1089 1090 1091 1092 1093

Q4 difference image. Poor Quality

*9657006, NaN

1089 1090 1091 1092

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

Q1 OOT image <107
0
-500
-1000
-1500
-2000
2500 ¥9656990, 19.37
~3000 “1615.05321 18.544
1
-3500 :
1
4000 L - - 29657006, N
-4500
-5000 E
1091 1092 1093 1094 1095 1096 b
Q2 OOT image « 10
500
0
-500
6
-1000 ¥9656990, 19.37
* 6150633, 18.544
1
-1500
-2000
1091 1092 1093 1094 1095 1096 ‘E.s
Q3 OOT image 10
0
-200
-400
-600
-800
-1000
-1200
-1400
-1600
1087 1088 1089 1090 1091 1092 1093 E”
Q4 OOT image <107
45
0
4
-500 35
3
-1000
25
-1500 2
15
-2000
1
9657006, NaN
-2500 ’ a 05
1089 1090 1091 ,EW

1092

1093



white x: KIC target position; +:

Q5 difference image
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white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.
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Q13 difference image
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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 009656994

Q1-17 DR25 TCE Parameters

TCE

Run

KOTI?

Period

Epoch

Depth

Duration

MES

SNR

S

P
Type (Days) (BKJD) | (ppm) | (Hours) Re) | (K) | (Re) | (Se)
009656994-01 | OBS No 1.942974 | 131.779497 19.0 7.992 9.3 7.2 | 1.74 | 6765 | 0.81 | 4866.41
009656994-02 | OBS No | 147.547217 | 278.488217 | 262.8 18.114 | 14.8 9.3 | 1.74 | 6765 | 3.05 15.13
009656994-03 | OBS No | 112.204233 | 133.985962 | 164.0 14.927 7.6 6.3 | 1.74 | 6765 | 2.45 21.80
009656994-04 | OBS No | 466.214420 | 458.876718 | 309.6 10.215 7.6 87 | 1.74 | 6765 | 3.90 3.26
009656994-05 | OBS No | 233.699319 | 245.139898 | 251.2 5.609 7.5 6.9 | 1.74 | 6765 | 3.04 8.20
009656994-06 | OBS No | 518.794639 | 338.953431 | 249.0 4.798 7.1 7.2 | 1.74 | 6765 | 3.03 2.83
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type
009656994-01 | OBS | FP 0.00 | 1 |{0| O | O | SsWeEr_NTLLPP_DV—MOD_NONUNIQ_DV
009656994-02 | OBS | FP 0.00 | 1 |0 | O | O | INdIV_TRANS_RUBBLE TRANS_GAPPEDLPP_DV—LPP_ALTMOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—INCONSISTENT_TRANS—CENT_FEW_DIFFS
009656994-03 | OBS | FP 0.00 | 1 {0]| O | O | rvpIv_TRANS_RUBBLETRANS_GAPPED—MOD_NONUNIQ_DV
009656994-04 | OBS | FP 0.00 | 1 |0 | O | O | rvpIv_TRANS_RUBBLE_CHASES_MARSHALL_SKYE—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—INCONSISTENT_TRANS—
CENT_FEW_DIFFS
009656994_ 05 O B S F P 0 . 00 1 0 0 O INDIV_TRANS_RUBBLE_MARSHALL—TRANS_GAPPED—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—
CENT_FEW_DIFFS
009656994-06 | OBS | FP 0.00 | 1 {0 | O | O | npIV_TRANS_MARSHALL—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—INCONSISTENT_TRANS—
CENT_FEW_DIFFS

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 009656994-02

No Significant Match Found
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This Data Validation Report Summary was produced in the Kepler Science Operations Center Pipeline at NASA Ames Research Center
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TCE 009656994-02, PDC Light Curves
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TCE 009656994-02

P = 147.547 days P = 295.094 days
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Flux

DV Odd/Even
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Unwhitened Relative Flux Value

Whitened Flux Value [o]

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

TCE 009656994-02 P=147.547217 Days Tg=278.488217 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 009656994-02 P=147.547217 Days Tg=278.488217 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 009656994-02 P=147.550737 Days Tg=278.516250 (BK]D)
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DV Model-Shift Uniqueness Test

009656994-02, P = 147.547217 Days, E = 130.941000 Days
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Alt Model-Shift Uniqueness Test

009656994-02, P = 147.550737 Days, E = 130.965513 Days
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Stellar Parameters For KIC 009656994

Ter(K) | log(yg) [Fe/H] R(Re) | M(Mg) | p.(gem™)

6765751 |4.10670 108 | -0.040T0 120 | 1741050 | 141670908 | 037810450

+1%/-1% | +3%/-3% | +375%/-375% | +16%/-16% | +7%/-8% | +61%/-32%
Source | SPEGS SPEGS SPEGS DSEP

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

Secondary Eclipse Parameters for KIC 009656994-02 / KOI

Detrend | Depth (ppm) | R, (Rg) | Tnae (K) | Tops (K) Ay
DV -02+414 | 2997087 | 70213 | 5305157 | 2125111
Alt. | 2109413 | 2.64%09) | 701750 | 58527151 | 3301773

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 009656994-02. Kepler magnitude: 13.47. Transit SNR 9.33
There are 2 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 2.462 + 0.838 2.94 2.257 + 0.702 | 0.982 + 0.643
PREF-fit source offset from KIC position 2.348 + 0.961 2.44 2.158 + 0.735 | 0.924 + 0.786
photometric centroid source offset 0.47 £ 0.44 1.06 -0.45 + 0.44 0.14 + 0.50

offset from difference PRF—fit to OOT PRF—fit

|
*9657006, NaN |
B |

N —> (arcsec)

offset from difference PRF-fit to KIC position

N —> (arcsec)

|¥9657006, NaN |

E <- (arcsec)

E <- (arcsec)

Centroid source offsets from the target star reconstructed from PRF and photometric centroids.
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.

offset from photometric centroids

N —> (arcsec)

|*9657006, NaN

656994, 13.472 "

0
E <- (arcsec)

; Vermillion



white x: KIC target position; +: OOT centroid; A:

Q1 no difference image

difference centroid. red X:

Q1 no OOT image
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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: large negative pixel value.
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KIC 009656994

Q1-17 DR25 TCE Parameters

TCE

Run

Period

Epoch

Depth

Duration

MES

SNR

S

P
Type (Days) (BKJD) | (ppm) | (Hours) Re) | (K) | (Re) | (Se)
009656994-01 | OBS No 1.942974 | 131.779497 19.0 7.992 9.3 7.2 | 1.74 | 6765 | 0.81 | 4866.41
009656994-02 | OBS No | 147.547217 | 278.488217 | 262.8 18.114 | 14.8 9.3 | 1.74 | 6765 | 3.05 15.13
009656994-03 | OBS No | 112.204233 | 133.985962 | 164.0 14.927 7.6 6.3 | 1.74 | 6765 | 2.45 21.80
009656994-04 | OBS No | 466.214420 | 458.876718 | 309.6 10.215 7.6 87 | 1.74 | 6765 | 3.90 3.26
009656994-05 | OBS No | 233.699319 | 245.139898 | 251.2 5.609 7.5 6.9 | 1.74 | 6765 | 3.04 8.20
009656994-06 | OBS No | 518.794639 | 338.953431 | 249.0 4.798 7.1 7.2 | 1.74 | 6765 | 3.03 2.83
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type
009656994-01 | OBS | FP 0.00 | 1 |{0| O | O | SsWeEr_NTLLPP_DV—MOD_NONUNIQ_DV
009656994-02 | OBS | FP 0.00 | 1 |0| O | O | IvpIv_TRANS_RUBBLE TRANS_GAPPEDLPP_DV—LPP_ALTMOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—INCONSISTENT_TRANS—CENT_FEW_DIFFS
009656994-03 | OBS | FP 0.00 | 1 | O] O | O | IvdIv_TRANS_RUBBLETRANS_GAPPED—MOD_NONUNIQ_DV
009656994-04 | OBS | FP 0.00 | 1 |0 | O | O | rvpIv_TRANS_RUBBLE_CHASES_MARSHALL_SKYE—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—INCONSISTENT_TRANS—
CENT_FEW_DIFFS
009656994_ 05 O B S F P 0 . OO 1 0 O O INDIV_TRANS_RUBBLE_MARSHALL—TRANS_GAPPED—LPP_ALT—ALL_TRANS_CHA