
KIC 009837578

Q1-17 DR25 TCE Parameters

TCE Run KOI? Period Epoch Depth Duration MES SNR R? T? Rp Sp

Type (Days) (BKJD) (ppm) (Hours) (R�) (K) (R⊕) (S⊕)
009837578-01 OBS 2937.01 20.733617 132.852798 423839.7 3.500 9272.0 -1.0 0.97 5620 53.14 45.15
009837578-02 OBS No 10.366862 132.958371 263944.6 5.000 6320.8 -1.0 0.97 5620 46.51 113.77
009837578-03 OBS No 6.911114 132.801153 101.6 12.550 263.4 5.2 0.97 5620 0.97 195.35
009837578-04 OBS No 185.413920 188.270963 3734.9 22.498 26.5 23.0 0.97 5620 11.07 2.43
009837578-05 OBS No 333.649734 244.113348 382.8 10.696 26.5 3.7 0.97 5620 1.95 1.11
009837578-06 OBS No 117.823087 164.388285 11977.6 2.000 29.9 -1.0 0.97 5620 10.59 4.45

Robovetter Results

TCE Run Disp Score N S C E Comments
Type

009837578-01 OBS FP 0.00 0 1 0 0 MOD_SEC_ALT—HAS_SEC_TCE—CENT_NOFITS

009837578-02 OBS FP 0.00 1 1 0 0 IS_SEC_TCE—CENT_NOFITS

009837578-03 OBS FP 0.00 1 0 0 1 LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—RESIDUAL_TCE—CENT_FEW_DIFFS—EPHEM_MATCH

009837578-04 OBS FP 0.00 1 0 1 0 INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—

MOD_POS_ALT—INCONSISTENT_TRANS—CENT_FEW_DIFFS—HALO_GHOST

009837578-05 OBS FP 0.00 1 0 0 0 INDIV_TRANS_CHASES_MARSHALL_SKYE—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—

MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—INCONSISTENT_TRANS—CENT_FEW_DIFFS

009837578-06 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_ZUMA—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—INCONSISTENT_TRANS—

CENT_NOFITS

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 009837578-01

No Significant Match Found

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


DV One-Page Summary







DV Odd/Even



ALT Odd/Even



Non-Whitened Vs. Whitened Light Curve



PDC Quarter-Phased Transit Curves



DV Quarter-Phased Transit Curves



Alt. Detrend Quarter-Phased Transit Curves



DV Model-Shift Uniqueness Test



Alt Model-Shift Uniqueness Test



Stellar Parameters For KIC 009837578

Teff(K) log(g) [Fe/H] R (R�) M(M�) p? (g·cm−3)

5620+118
−75 4.363+0.065

−0.040 -0.320+0.150
−0.100 0.974+0.067

−0.067 0.797+0.067
−0.024 1.217+0.300

−0.166

+2%/-1% +1%/-1% +47%/-31% +7%/-7% +8%/-3% +25%/-14%

Source SPE36 TRA36 SPE36 DSEP

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

Secondary Eclipse Parameters for KIC 009837578-01 / KOI 2937.01

Detrend Depth (ppm) Rp (R⊕) Tmax (K) Tobs (K) Aobs

DV 0±1000000 52.70+11.06
−11.51 922+22

−23 -2902+7747
−1722 -21.020+487.632

−349.612

Alt. -283752±79 68.11+11.40
−10.95 924+23

−25 5585+474
−373 893+382

−232

Tmax = Theoretical Maximum Planetary Temperature
Tobs = Observed Planetary Temperature (Assuming A=0.3)

Aobs = Observed Albedo (Assuming T=0)

If a secondary eclipse is present, the system is likely an EB if Tobs � Tmax AND Aobs � 1.0



Supplemental centroid analysis for 009837578-01. Kepler magnitude: 15.73. Transit SNR -1.00
There are 17 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 / σ ∆ RA ∆ Dec

PRF-fit source offset from OOT 0.156 ± 0.068 2.30 0.027 ± 0.067 -0.153 ± 0.067
PRF-fit source offset from KIC position 0.223 ± 0.067 3.33 -0.023 ± 0.068 -0.222 ± 0.067

photometric centroid source offset 0.27 ± 0.00 222.71 -0.02 ± 0.00 -0.27 ± 0.00
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offset from photometric centroids

Centroid source offsets from the target star reconstructed from PRF and photometric centroids. Sky blue crosses: good quarterly centroid offsets; Vermillion
crosses: bad quarterly centroid offsets; magenta cross: average over quarters. Length of the crosses: one-σ uncertainty. Blue circle: three-σ. 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.

DV Centroid Data



white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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Q13 difference image
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.

 9837586, 17.474

 16186248, 17.948
 9837578, 15.726
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UKIRT Image



KIC 009837578

Q1-17 DR25 TCE Parameters

TCE Run KOI? Period Epoch Depth Duration MES SNR R? T? Rp Sp

Type (Days) (BKJD) (ppm) (Hours) (R�) (K) (R⊕) (S⊕)
009837578-01 OBS 2937.01 20.733617 132.852798 423839.7 3.500 9272.0 -1.0 0.97 5620 53.14 45.15
009837578-02 OBS No 10.366862 132.958371 263944.6 5.000 6320.8 -1.0 0.97 5620 46.51 113.77
009837578-03 OBS No 6.911114 132.801153 101.6 12.550 263.4 5.2 0.97 5620 0.97 195.35
009837578-04 OBS No 185.413920 188.270963 3734.9 22.498 26.5 23.0 0.97 5620 11.07 2.43
009837578-05 OBS No 333.649734 244.113348 382.8 10.696 26.5 3.7 0.97 5620 1.95 1.11
009837578-06 OBS No 117.823087 164.388285 11977.6 2.000 29.9 -1.0 0.97 5620 10.59 4.45

Robovetter Results

TCE Run Disp Score N S C E Comments
Type

009837578-01 OBS FP 0.00 0 1 0 0 MOD_SEC_ALT—HAS_SEC_TCE—CENT_NOFITS

009837578-02 OBS FP 0.00 1 1 0 0 IS_SEC_TCE—CENT_NOFITS

009837578-03 OBS FP 0.00 1 0 0 1 LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—RESIDUAL_TCE—CENT_FEW_DIFFS—EPHEM_MATCH

009837578-04 OBS FP 0.00 1 0 1 0 INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—

MOD_POS_ALT—INCONSISTENT_TRANS—CENT_FEW_DIFFS—HALO_GHOST

009837578-05 OBS FP 0.00 1 0 0 0 INDIV_TRANS_CHASES_MARSHALL_SKYE—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—

MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—INCONSISTENT_TRANS—CENT_FEW_DIFFS

009837578-06 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_ZUMA—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—INCONSISTENT_TRANS—

CENT_NOFITS

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 009837578-02

No Significant Match Found

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


DV One-Page Summary







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



PDC Quarter-Phased Transit Curves



DV Quarter-Phased Transit Curves



Alt. Detrend Quarter-Phased Transit Curves



DV Model-Shift Uniqueness Test



Alt Model-Shift Uniqueness Test



Stellar Parameters For KIC 009837578

Teff(K) log(g) [Fe/H] R (R�) M(M�) p? (g·cm−3)

5620+118
−75 4.363+0.065

−0.040 -0.320+0.150
−0.100 0.974+0.067

−0.067 0.797+0.067
−0.024 1.217+0.300

−0.166

+2%/-1% +1%/-1% +47%/-31% +7%/-7% +8%/-3% +25%/-14%

Source SPE36 TRA36 SPE36 DSEP

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

Secondary Eclipse Parameters for KIC 009837578-02 / KOI

Detrend Depth (ppm) Rp (R⊕) Tmax (K) Tobs (K) Aobs

DV 0±1000000 46.71+11.68
−10.90 1160+31

−29 -2902+7981
−1942 -7.307+234.584

−177.604

Alt. -123±31 54.58+11.06
−11.51 1162+29

−27 -1803+353
−80 0.171+0.119

−0.065

Tmax = Theoretical Maximum Planetary Temperature
Tobs = Observed Planetary Temperature (Assuming A=0.3)

Aobs = Observed Albedo (Assuming T=0)

If a secondary eclipse is present, the system is likely an EB if Tobs � Tmax AND Aobs � 1.0



Supplemental centroid analysis for 009837578-02. Kepler magnitude: 15.73. Transit SNR -1.00
There are 17 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.12 arcsec

Distance in arcsec Distance / σ ∆ RA ∆ Dec

PRF-fit source offset from OOT 0.154 ± 0.068 2.27 0.022 ± 0.068 -0.152 ± 0.068
PRF-fit source offset from KIC position 0.220 ± 0.067 3.29 -0.030 ± 0.068 -0.218 ± 0.067

photometric centroid source offset 0.10 ± 0.00 90.66 0.08 ± 0.00 -0.05 ± 0.00
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offset from photometric centroids

Centroid source offsets from the target star reconstructed from PRF and photometric centroids. Sky blue crosses: good quarterly centroid offsets; Vermillion
crosses: bad quarterly centroid offsets; magenta cross: average over quarters. Length of the crosses: one-σ uncertainty. Blue circle: three-σ. 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.

DV Centroid Data



white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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UKIRT Image



KIC 009837578

Q1-17 DR25 TCE Parameters

TCE Run KOI? Period Epoch Depth Duration MES SNR R? T? Rp Sp

Type (Days) (BKJD) (ppm) (Hours) (R�) (K) (R⊕) (S⊕)
009837578-01 OBS 2937.01 20.733617 132.852798 423839.7 3.500 9272.0 -1.0 0.97 5620 53.14 45.15
009837578-02 OBS No 10.366862 132.958371 263944.6 5.000 6320.8 -1.0 0.97 5620 46.51 113.77
009837578-03 OBS No 6.911114 132.801153 101.6 12.550 263.4 5.2 0.97 5620 0.97 195.35
009837578-04 OBS No 185.413920 188.270963 3734.9 22.498 26.5 23.0 0.97 5620 11.07 2.43
009837578-05 OBS No 333.649734 244.113348 382.8 10.696 26.5 3.7 0.97 5620 1.95 1.11
009837578-06 OBS No 117.823087 164.388285 11977.6 2.000 29.9 -1.0 0.97 5620 10.59 4.45

Robovetter Results

TCE Run Disp Score N S C E Comments
Type

009837578-01 OBS FP 0.00 0 1 0 0 MOD_SEC_ALT—HAS_SEC_TCE—CENT_NOFITS

009837578-02 OBS FP 0.00 1 1 0 0 IS_SEC_TCE—CENT_NOFITS

009837578-03 OBS FP 0.00 1 0 0 1 LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—RESIDUAL_TCE—CENT_FEW_DIFFS—EPHEM_MATCH

009837578-04 OBS FP 0.00 1 0 1 0 INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—

MOD_POS_ALT—INCONSISTENT_TRANS—CENT_FEW_DIFFS—HALO_GHOST

009837578-05 OBS FP 0.00 1 0 0 0 INDIV_TRANS_CHASES_MARSHALL_SKYE—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—

MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—INCONSISTENT_TRANS—CENT_FEW_DIFFS

009837578-06 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_ZUMA—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—INCONSISTENT_TRANS—

CENT_NOFITS

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 009837578-03

TCE (1) KIC Parent (2) Parent KIC P1:P2 Dist (′′) ∆Row ∆Col m2 m1 D2/D1 Mechanism Flag σP σT
009837578-03 9837578 3442.01 9837586 1:3 5.4 1 1 17.47 15.72 1174.30 Direct-PRF 0 2.69 1.53

Notes: P1:P2 is the period ratio. Dist is the distance in arcseconds. ∆Row and ∆Col are the number of pixels apart in row and column. m2 and m1 are the
magnitudes of the parent and child. D2/D1 is the parent’s transit depth dividied by the child’s. σP and σT are the significance of the match in period and epoch.
For a match to be considered significant σP < 5.0 and σT < 5.0. Matches which have σP and σT very close to this cutoff should recieve extra scrutiny, especially if
the period ratio is very large.

http://exoplanetarchive.ipac.caltech.edu/docs/API_kepcandidate_columns.html##proj_disp_col
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Non-Whitened Vs. Whitened Light Curve



PDC Quarter-Phased Transit Curves



DV Quarter-Phased Transit Curves



Alt. Detrend Quarter-Phased Transit Curves



DV Model-Shift Uniqueness Test



Alt Model-Shift Uniqueness Test



Stellar Parameters For KIC 009837578

Teff(K) log(g) [Fe/H] R (R�) M(M�) p? (g·cm−3)

5620+118
−75 4.363+0.065

−0.040 -0.320+0.150
−0.100 0.974+0.067

−0.067 0.797+0.067
−0.024 1.217+0.300

−0.166

+2%/-1% +1%/-1% +47%/-31% +7%/-7% +8%/-3% +25%/-14%

Source SPE36 TRA36 SPE36 DSEP

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

Secondary Eclipse Parameters for KIC 009837578-03 / KOI

Detrend Depth (ppm) Rp (R⊕) Tmax (K) Tobs (K) Aobs

DV -37±11 2.81+3.19
−2.00 1331+36

−35 3250+1734
−658 11+115

−9

Alt. -5±7 2.60+2.83
−1.76 1330+37

−34 2346+1115
−4613 1.266+16.583

−1.656

Tmax = Theoretical Maximum Planetary Temperature
Tobs = Observed Planetary Temperature (Assuming A=0.3)

Aobs = Observed Albedo (Assuming T=0)

If a secondary eclipse is present, the system is likely an EB if Tobs � Tmax AND Aobs � 1.0



Supplemental centroid analysis for 009837578-03. Kepler magnitude: 15.73. Transit SNR 5.21
There are 1 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.14 arcsec

Distance in arcsec Distance / σ ∆ RA ∆ Dec

PRF-fit source offset from OOT 0.710 ± 1.765 0.40 0.710 ± 1.765 -0.003 ± 0.239
PRF-fit source offset from KIC position 0.608 ± 1.862 0.33 0.608 ± 1.853 -0.020 ± 0.972

photometric centroid source offset 2.75 ± 1.54 1.78 -0.76 ± 1.35 -2.65 ± 1.56
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offset from photometric centroids

Centroid source offsets from the target star reconstructed from PRF and photometric centroids. Sky blue crosses: good quarterly centroid offsets; Vermillion
crosses: bad quarterly centroid offsets; magenta cross: average over quarters. Length of the crosses: one-σ uncertainty. Blue circle: three-σ. 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.

DV Centroid Data



white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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UKIRT Image



KIC 009837578

Q1-17 DR25 TCE Parameters

TCE Run KOI? Period Epoch Depth Duration MES SNR R? T? Rp Sp

Type (Days) (BKJD) (ppm) (Hours) (R�) (K) (R⊕) (S⊕)
009837578-01 OBS 2937.01 20.733617 132.852798 423839.7 3.500 9272.0 -1.0 0.97 5620 53.14 45.15
009837578-02 OBS No 10.366862 132.958371 263944.6 5.000 6320.8 -1.0 0.97 5620 46.51 113.77
009837578-03 OBS No 6.911114 132.801153 101.6 12.550 263.4 5.2 0.97 5620 0.97 195.35
009837578-04 OBS No 185.413920 188.270963 3734.9 22.498 26.5 23.0 0.97 5620 11.07 2.43
009837578-05 OBS No 333.649734 244.113348 382.8 10.696 26.5 3.7 0.97 5620 1.95 1.11
009837578-06 OBS No 117.823087 164.388285 11977.6 2.000 29.9 -1.0 0.97 5620 10.59 4.45

Robovetter Results

TCE Run Disp Score N S C E Comments
Type

009837578-01 OBS FP 0.00 0 1 0 0 MOD_SEC_ALT—HAS_SEC_TCE—CENT_NOFITS

009837578-02 OBS FP 0.00 1 1 0 0 IS_SEC_TCE—CENT_NOFITS

009837578-03 OBS FP 0.00 1 0 0 1 LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—RESIDUAL_TCE—CENT_FEW_DIFFS—EPHEM_MATCH

009837578-04 OBS FP 0.00 1 0 1 0 INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—

MOD_POS_ALT—INCONSISTENT_TRANS—CENT_FEW_DIFFS—HALO_GHOST

009837578-05 OBS FP 0.00 1 0 0 0 INDIV_TRANS_CHASES_MARSHALL_SKYE—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—

MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—INCONSISTENT_TRANS—CENT_FEW_DIFFS

009837578-06 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_ZUMA—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—INCONSISTENT_TRANS—

CENT_NOFITS

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 009837578-04

No Significant Match Found

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



ALT Odd/Even



Non-Whitened Vs. Whitened Light Curve



PDC Quarter-Phased Transit Curves



DV Quarter-Phased Transit Curves



Alt. Detrend Quarter-Phased Transit Curves



DV Model-Shift Uniqueness Test



Alt Model-Shift Uniqueness Test



Stellar Parameters For KIC 009837578

Teff(K) log(g) [Fe/H] R (R�) M(M�) p? (g·cm−3)

5620+118
−75 4.363+0.065

−0.040 -0.320+0.150
−0.100 0.974+0.067

−0.067 0.797+0.067
−0.024 1.217+0.300

−0.166

+2%/-1% +1%/-1% +47%/-31% +7%/-7% +8%/-3% +25%/-14%

Source SPE36 TRA36 SPE36 DSEP

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

Secondary Eclipse Parameters for KIC 009837578-04 / KOI

Detrend Depth (ppm) Rp (R⊕) Tmax (K) Tobs (K) Aobs

DV -507±58 33.37+31.87
−23.71 444+10

−12 2404+942
−343 92+1028

−68

Alt. -125±78 28.80+32.97
−19.32 444+12

−11 2067+584
−334 24+184

−19

Tmax = Theoretical Maximum Planetary Temperature
Tobs = Observed Planetary Temperature (Assuming A=0.3)

Aobs = Observed Albedo (Assuming T=0)

If a secondary eclipse is present, the system is likely an EB if Tobs � Tmax AND Aobs � 1.0



Supplemental centroid analysis for 009837578-04. Kepler magnitude: 15.73. Transit SNR 23.03
There are 1 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.19 arcsec

Distance in arcsec Distance / σ ∆ RA ∆ Dec

PRF-fit source offset from OOT 0.207 ± 0.069 3.02 0.062 ± 0.067 -0.198 ± 0.069
PRF-fit source offset from KIC position 0.204 ± 0.070 2.91 -0.115 ± 0.074 -0.168 ± 0.067

photometric centroid source offset 0.24 ± 0.20 1.22 0.24 ± 0.20 -0.02 ± 0.23
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offset from photometric centroids

Centroid source offsets from the target star reconstructed from PRF and photometric centroids. Sky blue crosses: good quarterly centroid offsets; Vermillion
crosses: bad quarterly centroid offsets; magenta cross: average over quarters. Length of the crosses: one-σ uncertainty. Blue circle: three-σ. 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.

DV Centroid Data



white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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UKIRT Image



KIC 009837578

Q1-17 DR25 TCE Parameters

TCE Run KOI? Period Epoch Depth Duration MES SNR R? T? Rp Sp

Type (Days) (BKJD) (ppm) (Hours) (R�) (K) (R⊕) (S⊕)
009837578-01 OBS 2937.01 20.733617 132.852798 423839.7 3.500 9272.0 -1.0 0.97 5620 53.14 45.15
009837578-02 OBS No 10.366862 132.958371 263944.6 5.000 6320.8 -1.0 0.97 5620 46.51 113.77
009837578-03 OBS No 6.911114 132.801153 101.6 12.550 263.4 5.2 0.97 5620 0.97 195.35
009837578-04 OBS No 185.413920 188.270963 3734.9 22.498 26.5 23.0 0.97 5620 11.07 2.43
009837578-05 OBS No 333.649734 244.113348 382.8 10.696 26.5 3.7 0.97 5620 1.95 1.11
009837578-06 OBS No 117.823087 164.388285 11977.6 2.000 29.9 -1.0 0.97 5620 10.59 4.45

Robovetter Results

TCE Run Disp Score N S C E Comments
Type

009837578-01 OBS FP 0.00 0 1 0 0 MOD_SEC_ALT—HAS_SEC_TCE—CENT_NOFITS

009837578-02 OBS FP 0.00 1 1 0 0 IS_SEC_TCE—CENT_NOFITS

009837578-03 OBS FP 0.00 1 0 0 1 LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—RESIDUAL_TCE—CENT_FEW_DIFFS—EPHEM_MATCH

009837578-04 OBS FP 0.00 1 0 1 0 INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—

MOD_POS_ALT—INCONSISTENT_TRANS—CENT_FEW_DIFFS—HALO_GHOST

009837578-05 OBS FP 0.00 1 0 0 0 INDIV_TRANS_CHASES_MARSHALL_SKYE—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—

MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—INCONSISTENT_TRANS—CENT_FEW_DIFFS

009837578-06 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_ZUMA—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—INCONSISTENT_TRANS—

CENT_NOFITS

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 009837578-05

No Significant Match Found

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



ALT Odd/Even



Non-Whitened Vs. Whitened Light Curve



PDC Quarter-Phased Transit Curves



DV Quarter-Phased Transit Curves



Alt. Detrend Quarter-Phased Transit Curves



DV Model-Shift Uniqueness Test



Alt Model-Shift Uniqueness Test



Stellar Parameters For KIC 009837578

Teff(K) log(g) [Fe/H] R (R�) M(M�) p? (g·cm−3)

5620+118
−75 4.363+0.065

−0.040 -0.320+0.150
−0.100 0.974+0.067

−0.067 0.797+0.067
−0.024 1.217+0.300

−0.166

+2%/-1% +1%/-1% +47%/-31% +7%/-7% +8%/-3% +25%/-14%

Source SPE36 TRA36 SPE36 DSEP

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

Secondary Eclipse Parameters for KIC 009837578-05 / KOI

Detrend Depth (ppm) Rp (R⊕) Tmax (K) Tobs (K) Aobs

DV -384±80 6.94+6.60
−4.55 366+9

−9 3540+1740
−668 3161+24188

−2366

Alt. -610±107 6.56+6.65
−4.54 366+10

−9 3922+2416
−810 6082+53234

−4662

Tmax = Theoretical Maximum Planetary Temperature
Tobs = Observed Planetary Temperature (Assuming A=0.3)

Aobs = Observed Albedo (Assuming T=0)

If a secondary eclipse is present, the system is likely an EB if Tobs � Tmax AND Aobs � 1.0



Supplemental centroid analysis for 009837578-05. Kepler magnitude: 15.73. Transit SNR 3.72
There are 1 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.12 arcsec

Distance in arcsec Distance / σ ∆ RA ∆ Dec

PRF-fit source offset from OOT 3.063 ± 1.843 1.66 2.905 ± 1.373 -0.971 ± 1.708
PRF-fit source offset from KIC position 3.043 ± 1.750 1.74 2.879 ± 1.802 -0.984 ± 1.212

photometric centroid source offset 0.61 ± 2.93 0.21 -0.23 ± 2.42 -0.56 ± 3.00
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offset from photometric centroids

Centroid source offsets from the target star reconstructed from PRF and photometric centroids. Sky blue crosses: good quarterly centroid offsets; Vermillion
crosses: bad quarterly centroid offsets; magenta cross: average over quarters. Length of the crosses: one-σ uncertainty. Blue circle: three-σ. 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.

DV Centroid Data



white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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UKIRT Image



KIC 009837578

Q1-17 DR25 TCE Parameters

TCE Run KOI? Period Epoch Depth Duration MES SNR R? T? Rp Sp

Type (Days) (BKJD) (ppm) (Hours) (R�) (K) (R⊕) (S⊕)
009837578-01 OBS 2937.01 20.733617 132.852798 423839.7 3.500 9272.0 -1.0 0.97 5620 53.14 45.15
009837578-02 OBS No 10.366862 132.958371 263944.6 5.000 6320.8 -1.0 0.97 5620 46.51 113.77
009837578-03 OBS No 6.911114 132.801153 101.6 12.550 263.4 5.2 0.97 5620 0.97 195.35
009837578-04 OBS No 185.413920 188.270963 3734.9 22.498 26.5 23.0 0.97 5620 11.07 2.43
009837578-05 OBS No 333.649734 244.113348 382.8 10.696 26.5 3.7 0.97 5620 1.95 1.11
009837578-06 OBS No 117.823087 164.388285 11977.6 2.000 29.9 -1.0 0.97 5620 10.59 4.45

Robovetter Results

TCE Run Disp Score N S C E Comments
Type

009837578-01 OBS FP 0.00 0 1 0 0 MOD_SEC_ALT—HAS_SEC_TCE—CENT_NOFITS

009837578-02 OBS FP 0.00 1 1 0 0 IS_SEC_TCE—CENT_NOFITS

009837578-03 OBS FP 0.00 1 0 0 1 LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—RESIDUAL_TCE—CENT_FEW_DIFFS—EPHEM_MATCH

009837578-04 OBS FP 0.00 1 0 1 0 INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—

MOD_POS_ALT—INCONSISTENT_TRANS—CENT_FEW_DIFFS—HALO_GHOST

009837578-05 OBS FP 0.00 1 0 0 0 INDIV_TRANS_CHASES_MARSHALL_SKYE—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—

MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—INCONSISTENT_TRANS—CENT_FEW_DIFFS

009837578-06 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_ZUMA—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—INCONSISTENT_TRANS—

CENT_NOFITS

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 009837578-06

No Significant Match Found

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



ALT Odd/Even



Non-Whitened Vs. Whitened Light Curve



PDC Quarter-Phased Transit Curves



DV Quarter-Phased Transit Curves



Alt. Detrend Quarter-Phased Transit Curves



DV Model-Shift Uniqueness Test



Alt Model-Shift Uniqueness Test



Stellar Parameters For KIC 009837578

Teff(K) log(g) [Fe/H] R (R�) M(M�) p? (g·cm−3)

5620+118
−75 4.363+0.065

−0.040 -0.320+0.150
−0.100 0.974+0.067

−0.067 0.797+0.067
−0.024 1.217+0.300

−0.166

+2%/-1% +1%/-1% +47%/-31% +7%/-7% +8%/-3% +25%/-14%

Source SPE36 TRA36 SPE36 DSEP

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

Secondary Eclipse Parameters for KIC 009837578-06 / KOI

Detrend Depth (ppm) Rp (R⊕) Tmax (K) Tobs (K) Aobs

DV 0±1000000 12.31+9.36
−7.55 517+15

−14 1941+10216
−13814 6.941+109690.283

−104469.493

Alt. -499±103 8.58+8.52
−5.53 516+13

−13 3443+1636
−637 700+5304

−530

Tmax = Theoretical Maximum Planetary Temperature
Tobs = Observed Planetary Temperature (Assuming A=0.3)

Aobs = Observed Albedo (Assuming T=0)

If a secondary eclipse is present, the system is likely an EB if Tobs � Tmax AND Aobs � 1.0



Supplemental centroid analysis for 009837578-06. Kepler magnitude: 15.73. Transit SNR -1.00
There are 1 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.12 arcsec

Distance in arcsec Distance / σ ∆ RA ∆ Dec

PRF-fit source offset from OOT 0.196 ± 1.341 0.15 0.079 ± 0.707 -0.180 ± 1.329
PRF-fit source offset from KIC position 0.250 ± 1.114 0.22 -0.128 ± 0.600 -0.214 ± 1.242

photometric centroid source offset 0.82 ± 0.76 1.07 0.06 ± 0.69 -0.81 ± 0.76
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offset from photometric centroids

Centroid source offsets from the target star reconstructed from PRF and photometric centroids. Sky blue crosses: good quarterly centroid offsets; Vermillion
crosses: bad quarterly centroid offsets; magenta cross: average over quarters. Length of the crosses: one-σ uncertainty. Blue circle: three-σ. 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.

DV Centroid Data



white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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Q5 difference image.  Poor Quality
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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