
KIC 009427220

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⊕)
009427220-01 OBS No 0.513276 132.040601 5.2 0.910 10.7 1.4 2.53 6701 0.59 50744.44
009427220-02 OBS No 1.026054 131.840620 32.7 3.867 8.7 9.9 2.53 6701 1.50 20150.96
009427220-03 OBS No 199.864795 162.635263 255.1 10.992 8.2 6.4 2.53 6701 4.36 17.85
009427220-05 OBS No 270.881246 198.999213 115.4 9.352 7.7 3.7 2.53 6701 2.81 11.90
009427220-06 OBS No 53.437549 136.393920 287.1 2.103 7.1 7.0 2.53 6701 5.20 103.61
009427220-07 OBS No 100.464522 162.450809 146.4 5.000 7.3 -1.0 2.53 6701 3.08 44.65

Robovetter Results

TCE Run Disp Score N S C E Comments
Type

009427220-01 OBS FP 0.00 1 0 0 0 LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT

009427220-02 OBS FP 0.00 1 0 0 0 SWEET_NTL—LPP_DV—LPP_ALT—MOD_NONUNIQ_ALT

009427220-03 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_CHASES_MARSHALL—TRANS_GAPPED—LPP_DV—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—CENT_UNCERTAIN

009427220-05 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_MARSHALL—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—

MOD_POS_ALT—CENT_FEW_DIFFS

009427220-06 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT

009427220-07 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_SKYE—TRANS_GAPPED—ALL_TRANS_CHASES—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—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 009427220-01

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 009427220

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

6701+185
−255 3.872+0.319

−0.147 0.220+0.150
−0.300 2.527+0.652

−1.060 1.732+0.178
−0.386 0.151+0.390

−0.063

+3%/-4% +8%/-4% +68%/-136% +26%/-42% +10%/-22% +258%/-42%

Source PHO54 PHO54 PHO54 DSEP

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

Secondary Eclipse Parameters for KIC 009427220-01 / KOI

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

DV -8±2 1.89+1.93
−1.36 5243+439

−517 -3184+10504
−1160 0.256+2.824

−0.196

Alt. -8±4 1.82+2.01
−1.30 5282+390

−519 -3157+10786
−1259 0.254+3.259

−0.205

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 009427220-01. Kepler magnitude: 12.04. Transit SNR 1.44
There are 5 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.15 arcsec

Distance in arcsec Distance / σ ∆ RA ∆ Dec

PRF-fit source offset from OOT 0.113 ± 0.500 0.23 -0.088 ± 0.376 0.070 ± 0.425
PRF-fit source offset from KIC position 0.231 ± 0.414 0.56 -0.228 ± 0.375 0.038 ± 0.424

photometric centroid source offset 3.83 ± 6.42 0.60 -2.41 ± 7.27 2.97 ± 5.80

−20 −10 0 10 20

−25

−20

−15

−10

−5

0

5

10

15

20

25

 9427201, 19.774

 9427205, 19.509

 9427208, 17.449

 9427212, NaN

 9427217, 19.32
 9427188, 16.332

 9427219, 17.857

 16353311, 20.009

 16353314, 21.084

 16353342, 21.08

 16353359, 18.975

 16353400, 20.946

 16353405, 19.693

 16353422, 21.16

 16353425, 19.655 16353432, 21.195

 16353447, 19.885

 16353458, 21.091

 16353471, 20.925

 16353480, 19.991

 16500808, 18.459

 16500809, 20.169 KIC 9427220, 12.035

E <− (arcsec)

N
 −

>
 (

ar
cs

ec
)

offset from difference PRF−fit to OOT PRF−fit
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offset from difference PRF−fit to KIC position
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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 009427220

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⊕)
009427220-01 OBS No 0.513276 132.040601 5.2 0.910 10.7 1.4 2.53 6701 0.59 50744.44
009427220-02 OBS No 1.026054 131.840620 32.7 3.867 8.7 9.9 2.53 6701 1.50 20150.96
009427220-03 OBS No 199.864795 162.635263 255.1 10.992 8.2 6.4 2.53 6701 4.36 17.85
009427220-05 OBS No 270.881246 198.999213 115.4 9.352 7.7 3.7 2.53 6701 2.81 11.90
009427220-06 OBS No 53.437549 136.393920 287.1 2.103 7.1 7.0 2.53 6701 5.20 103.61
009427220-07 OBS No 100.464522 162.450809 146.4 5.000 7.3 -1.0 2.53 6701 3.08 44.65

Robovetter Results

TCE Run Disp Score N S C E Comments
Type

009427220-01 OBS FP 0.00 1 0 0 0 LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT

009427220-02 OBS FP 0.00 1 0 0 0 SWEET_NTL—LPP_DV—LPP_ALT—MOD_NONUNIQ_ALT

009427220-03 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_CHASES_MARSHALL—TRANS_GAPPED—LPP_DV—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—CENT_UNCERTAIN

009427220-05 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_MARSHALL—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—

MOD_POS_ALT—CENT_FEW_DIFFS

009427220-06 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT

009427220-07 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_SKYE—TRANS_GAPPED—ALL_TRANS_CHASES—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—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 009427220-02

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 009427220

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

6701+185
−255 3.872+0.319

−0.147 0.220+0.150
−0.300 2.527+0.652

−1.060 1.732+0.178
−0.386 0.151+0.390

−0.063

+3%/-4% +8%/-4% +68%/-136% +26%/-42% +10%/-22% +258%/-42%

Source PHO54 PHO54 PHO54 DSEP

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

Secondary Eclipse Parameters for KIC 009427220-02 / KOI

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

DV -4±2 1.40+0.52
−0.47 4210+315

−437 3631+1026
−6908 0.537+0.781

−0.348

Alt. -97±5 2.46+0.59
−0.60 4166+348

−403 6729+891
−573 5.103+3.439

−1.835

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 009427220-02. Kepler magnitude: 12.04. Transit SNR 9.86
There are 14 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 0.123 ± 0.283 0.43 0.053 ± 0.339 0.111 ± 0.238
PRF-fit source offset from KIC position 0.122 ± 0.305 0.40 -0.101 ± 0.361 0.069 ± 0.224

photometric centroid source offset 0.61 ± 0.70 0.86 0.40 ± 0.80 -0.46 ± 0.62
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crosses: bad quarterly centroid offsets; magenta cross: average over quarters. Length of the crosses: one-σ uncertainty. Blue circle: three-σ. Red *: target star.
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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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Q15 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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UKIRT Image



KIC 009427220

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⊕)
009427220-01 OBS No 0.513276 132.040601 5.2 0.910 10.7 1.4 2.53 6701 0.59 50744.44
009427220-02 OBS No 1.026054 131.840620 32.7 3.867 8.7 9.9 2.53 6701 1.50 20150.96
009427220-03 OBS No 199.864795 162.635263 255.1 10.992 8.2 6.4 2.53 6701 4.36 17.85
009427220-05 OBS No 270.881246 198.999213 115.4 9.352 7.7 3.7 2.53 6701 2.81 11.90
009427220-06 OBS No 53.437549 136.393920 287.1 2.103 7.1 7.0 2.53 6701 5.20 103.61
009427220-07 OBS No 100.464522 162.450809 146.4 5.000 7.3 -1.0 2.53 6701 3.08 44.65

Robovetter Results

TCE Run Disp Score N S C E Comments
Type

009427220-01 OBS FP 0.00 1 0 0 0 LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT

009427220-02 OBS FP 0.00 1 0 0 0 SWEET_NTL—LPP_DV—LPP_ALT—MOD_NONUNIQ_ALT

009427220-03 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_CHASES_MARSHALL—TRANS_GAPPED—LPP_DV—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—CENT_UNCERTAIN

009427220-05 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_MARSHALL—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—

MOD_POS_ALT—CENT_FEW_DIFFS

009427220-06 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT

009427220-07 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_SKYE—TRANS_GAPPED—ALL_TRANS_CHASES—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—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 009427220-03

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 009427220

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

6701+185
−255 3.872+0.319

−0.147 0.220+0.150
−0.300 2.527+0.652

−1.060 1.732+0.178
−0.386 0.151+0.390

−0.063

+3%/-4% +8%/-4% +68%/-136% +26%/-42% +10%/-22% +258%/-42%

Source PHO54 PHO54 PHO54 DSEP

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

Secondary Eclipse Parameters for KIC 009427220-03 / KOI

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

DV -159±26 4.14+2.55
−2.15 720+55

−86 5810+2747
−1033 3116+10221

−1859

Alt. -261±47 5.73+2.75
−2.48 721+54

−71 5680+1889
−804 2759+6085

−1506

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 009427220-03. Kepler magnitude: 12.04. Transit SNR 6.41
There are 3 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 / σ ∆ RA ∆ Dec

PRF-fit source offset from OOT 0.713 ± 0.233 3.06 -0.693 ± 0.239 0.170 ± 0.079
PRF-fit source offset from KIC position 0.812 ± 0.246 3.30 -0.800 ± 0.250 0.137 ± 0.081

photometric centroid source offset 1.21 ± 0.83 1.45 0.85 ± 0.95 -0.85 ± 0.70
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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 009427220

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⊕)
009427220-01 OBS No 0.513276 132.040601 5.2 0.910 10.7 1.4 2.53 6701 0.59 50744.44
009427220-02 OBS No 1.026054 131.840620 32.7 3.867 8.7 9.9 2.53 6701 1.50 20150.96
009427220-03 OBS No 199.864795 162.635263 255.1 10.992 8.2 6.4 2.53 6701 4.36 17.85
009427220-05 OBS No 270.881246 198.999213 115.4 9.352 7.7 3.7 2.53 6701 2.81 11.90
009427220-06 OBS No 53.437549 136.393920 287.1 2.103 7.1 7.0 2.53 6701 5.20 103.61
009427220-07 OBS No 100.464522 162.450809 146.4 5.000 7.3 -1.0 2.53 6701 3.08 44.65

Robovetter Results

TCE Run Disp Score N S C E Comments
Type

009427220-01 OBS FP 0.00 1 0 0 0 LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT

009427220-02 OBS FP 0.00 1 0 0 0 SWEET_NTL—LPP_DV—LPP_ALT—MOD_NONUNIQ_ALT

009427220-03 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_CHASES_MARSHALL—TRANS_GAPPED—LPP_DV—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—CENT_UNCERTAIN

009427220-05 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_MARSHALL—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—

MOD_POS_ALT—CENT_FEW_DIFFS

009427220-06 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT

009427220-07 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_SKYE—TRANS_GAPPED—ALL_TRANS_CHASES—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—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 009427220-05

No Significant Match Found

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 009427220

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

6701+185
−255 3.872+0.319

−0.147 0.220+0.150
−0.300 2.527+0.652

−1.060 1.732+0.178
−0.386 0.151+0.390

−0.063

+3%/-4% +8%/-4% +68%/-136% +26%/-42% +10%/-22% +258%/-42%

Source PHO54 PHO54 PHO54 DSEP

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

Secondary Eclipse Parameters for KIC 009427220-05 / KOI

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

DV -132±21 4.21+4.38
−2.81 651+48

−65 5515+5867
−1309 3976+32510

−3017

Alt. -96±35 3.71+3.97
−2.73 652+51

−63 5479+6570
−1420 3660+41239

−2965

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 009427220-05. Kepler magnitude: 12.04. Transit SNR 3.70
There are 2 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.22 arcsec

Distance in arcsec Distance / σ ∆ RA ∆ Dec

PRF-fit source offset from OOT 0.986 ± 0.774 1.27 0.492 ± 0.457 0.854 ± 0.653
PRF-fit source offset from KIC position 0.892 ± 0.789 1.13 0.351 ± 0.598 0.820 ± 0.625

photometric centroid source offset 1.48 ± 2.61 0.57 -1.34 ± 2.74 0.63 ± 1.90
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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 009427220

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⊕)
009427220-01 OBS No 0.513276 132.040601 5.2 0.910 10.7 1.4 2.53 6701 0.59 50744.44
009427220-02 OBS No 1.026054 131.840620 32.7 3.867 8.7 9.9 2.53 6701 1.50 20150.96
009427220-03 OBS No 199.864795 162.635263 255.1 10.992 8.2 6.4 2.53 6701 4.36 17.85
009427220-05 OBS No 270.881246 198.999213 115.4 9.352 7.7 3.7 2.53 6701 2.81 11.90
009427220-06 OBS No 53.437549 136.393920 287.1 2.103 7.1 7.0 2.53 6701 5.20 103.61
009427220-07 OBS No 100.464522 162.450809 146.4 5.000 7.3 -1.0 2.53 6701 3.08 44.65

Robovetter Results

TCE Run Disp Score N S C E Comments
Type

009427220-01 OBS FP 0.00 1 0 0 0 LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT

009427220-02 OBS FP 0.00 1 0 0 0 SWEET_NTL—LPP_DV—LPP_ALT—MOD_NONUNIQ_ALT

009427220-03 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_CHASES_MARSHALL—TRANS_GAPPED—LPP_DV—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—CENT_UNCERTAIN

009427220-05 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_MARSHALL—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—

MOD_POS_ALT—CENT_FEW_DIFFS

009427220-06 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT

009427220-07 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_SKYE—TRANS_GAPPED—ALL_TRANS_CHASES—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—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 009427220-06

No Significant Match Found

http://exoplanetarchive.ipac.caltech.edu/docs/API_kepcandidate_columns.html##proj_disp_col
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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 009427220

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

6701+185
−255 3.872+0.319

−0.147 0.220+0.150
−0.300 2.527+0.652

−1.060 1.732+0.178
−0.386 0.151+0.390

−0.063

+3%/-4% +8%/-4% +68%/-136% +26%/-42% +10%/-22% +258%/-42%

Source PHO54 PHO54 PHO54 DSEP

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

Secondary Eclipse Parameters for KIC 009427220-06 / KOI

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

DV -172±29 4.90+2.12
−2.07 1114+89

−110 5560+1653
−743 433+803

−225

Alt. -214±44 3.83+2.17
−1.83 1117+87

−114 6550+3313
−1196 882+2274

−537

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 009427220-06. Kepler magnitude: 12.04. Transit SNR 6.98
There are 6 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 0.430 ± 0.598 0.72 0.405 ± 0.600 -0.145 ± 0.745
PRF-fit source offset from KIC position 0.289 ± 0.648 0.45 0.235 ± 0.643 -0.168 ± 0.666

photometric centroid source offset 1.50 ± 0.90 1.67 -1.37 ± 0.92 -0.60 ± 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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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 009427220

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⊕)
009427220-01 OBS No 0.513276 132.040601 5.2 0.910 10.7 1.4 2.53 6701 0.59 50744.44
009427220-02 OBS No 1.026054 131.840620 32.7 3.867 8.7 9.9 2.53 6701 1.50 20150.96
009427220-03 OBS No 199.864795 162.635263 255.1 10.992 8.2 6.4 2.53 6701 4.36 17.85
009427220-05 OBS No 270.881246 198.999213 115.4 9.352 7.7 3.7 2.53 6701 2.81 11.90
009427220-06 OBS No 53.437549 136.393920 287.1 2.103 7.1 7.0 2.53 6701 5.20 103.61
009427220-07 OBS No 100.464522 162.450809 146.4 5.000 7.3 -1.0 2.53 6701 3.08 44.65

Robovetter Results

TCE Run Disp Score N S C E Comments
Type

009427220-01 OBS FP 0.00 1 0 0 0 LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT

009427220-02 OBS FP 0.00 1 0 0 0 SWEET_NTL—LPP_DV—LPP_ALT—MOD_NONUNIQ_ALT

009427220-03 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_CHASES_MARSHALL—TRANS_GAPPED—LPP_DV—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—CENT_UNCERTAIN

009427220-05 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_MARSHALL—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—

MOD_POS_ALT—CENT_FEW_DIFFS

009427220-06 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT

009427220-07 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_SKYE—TRANS_GAPPED—ALL_TRANS_CHASES—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—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 009427220-07

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 009427220

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

6701+185
−255 3.872+0.319

−0.147 0.220+0.150
−0.300 2.527+0.652

−1.060 1.732+0.178
−0.386 0.151+0.390

−0.063

+3%/-4% +8%/-4% +68%/-136% +26%/-42% +10%/-22% +258%/-42%

Source PHO54 PHO54 PHO54 DSEP

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

Secondary Eclipse Parameters for KIC 009427220-07 / KOI

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

DV 0±1000000 18.13+20.32
−12.95 904+74

−91 -4525+43150
−24322 -350.718+102289.970

−62945.544

Alt. -485±79 19.64+19.49
−13.31 907+68

−95 3926+2379
−806 176+1459

−132

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 009427220-07. Kepler magnitude: 12.04. Transit SNR -1.00
There are 5 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 0.209 ± 0.495 0.42 -0.039 ± 0.771 0.206 ± 0.486
PRF-fit source offset from KIC position 0.254 ± 0.721 0.35 -0.189 ± 0.848 0.170 ± 0.530

photometric centroid source offset 0.50 ± 0.61 0.82 0.41 ± 0.65 -0.29 ± 0.53

−2 −1 0 1 2

−2.5

−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

2.5

 16500808, 18.459

 16500809, 20.169

 KIC 9427220, 12.035

E <− (arcsec)

N
 −

>
 (

ar
cs

ec
)

offset from difference PRF−fit to OOT PRF−fit

−2 −1 0 1 2

−2.5

−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

2.5

 16500808, 18.459

 16500809, 20.169

 KIC 9427220, 12.035

E <− (arcsec)

N
 −

>
 (

ar
cs

ec
)

offset from difference PRF−fit to KIC position

−2 −1 0 1 2

−2.5

−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

2.5

 16500808, 18.459

 16500809, 20.169

 KIC 9427220, 12.035

E <− (arcsec)

N
 −

>
 (

ar
cs

ec
)

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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