
KIC 009529744

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⊕)
009529744-01 OBS 1806.01 2.404478 131.701925 143.9 6.695 101.2 48.3 1.77 6426 2.75 3484.14
009529744-02 OBS 1806.02 17.934775 138.221478 136.2 5.309 15.1 16.7 1.77 6426 2.43 239.07
009529744-03 OBS 1806.03 8.371643 137.680577 88.0 4.061 12.5 14.3 1.77 6426 1.99 660.25
009529744-04 OBS No 470.162593 154.886986 452.9 12.500 12.9 -1.0 1.77 6426 3.79 3.07

Robovetter Results

TCE Run Disp Score N S C E Comments
Type

009529744-01 OBS FP 0.00 1 0 1 1 LPP_DV—CENT_RESOLVED_OFFSET—EPHEM_MATCH

009529744-02 OBS PC 0.97 0 0 0 0 NO_COMMENT

009529744-03 OBS PC 1.00 0 0 0 0 NO_COMMENT

009529744-04 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_CHASES_MARSHALL_SKYE—LPP_DV—ALL_TRANS_CHASES—MOD_NONUNIQ_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 009529744-01

TCE (1) KIC Parent (2) Parent KIC P1:P2 Dist (′′) ∆Row ∆Col m2 m1 D2/D1 Mechanism Flag σP σT
009529744-01 9529744 009529733-pri 9529733 1:2 14.0 4 0 14.04 13.48 972.92 Direct-PRF 0 4.87 1.59

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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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 009529744

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

6426+175
−175 4.013+0.259

−0.130 -0.240+0.300
−0.250 1.775+0.411

−0.503 1.182+0.209
−0.157 0.298+0.438

−0.115

+3%/-3% +6%/-3% +125%/-104% +23%/-28% +18%/-13% +147%/-39%

Source PHO1 FLK73 KIC0 DSEP

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

Secondary Eclipse Parameters for KIC 009529744-01 / KOI 1806.01

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

DV -11±2 2.72+0.34
−0.41 2718+166

−215 3379+141
−145 1.121+0.459

−0.291

Alt. -7±2 3.84+0.52
−0.63 2711+175

−227 2418+334
−4780 0.369+0.173

−0.114

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 009529744-01. Kepler magnitude: 13.47. Transit SNR 48.25
There are 4 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 4.750 ± 0.463 10.27 -3.195 ± 0.564 -3.514 ± 0.164
PRF-fit source offset from KIC position 4.708 ± 0.507 9.28 -3.233 ± 0.601 -3.422 ± 0.173

photometric centroid source offset 87.56 ± 0.24 369.81 -86.27 ± 0.24 -14.95 ± 0.24
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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 009529744

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⊕)
009529744-01 OBS 1806.01 2.404478 131.701925 143.9 6.695 101.2 48.3 1.77 6426 2.75 3484.14
009529744-02 OBS 1806.02 17.934775 138.221478 136.2 5.309 15.1 16.7 1.77 6426 2.43 239.07
009529744-03 OBS 1806.03 8.371643 137.680577 88.0 4.061 12.5 14.3 1.77 6426 1.99 660.25
009529744-04 OBS No 470.162593 154.886986 452.9 12.500 12.9 -1.0 1.77 6426 3.79 3.07

Robovetter Results

TCE Run Disp Score N S C E Comments
Type

009529744-01 OBS FP 0.00 1 0 1 1 LPP_DV—CENT_RESOLVED_OFFSET—EPHEM_MATCH

009529744-02 OBS PC 0.97 0 0 0 0 NO_COMMENT

009529744-03 OBS PC 1.00 0 0 0 0 NO_COMMENT

009529744-04 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_CHASES_MARSHALL_SKYE—LPP_DV—ALL_TRANS_CHASES—MOD_NONUNIQ_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 009529744-02

No Significant Match Found

http://exoplanetarchive.ipac.caltech.edu/docs/API_kepcandidate_columns.html##proj_disp_col
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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 009529744

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

6426+175
−175 4.013+0.259

−0.130 -0.240+0.300
−0.250 1.775+0.411

−0.503 1.182+0.209
−0.157 0.298+0.438

−0.115

+3%/-3% +6%/-3% +125%/-104% +23%/-28% +18%/-13% +147%/-39%

Source PHO1 FLK73 KIC0 DSEP

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

Secondary Eclipse Parameters for KIC 009529744-02 / KOI 1806.02

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

DV -24±6 2.37+0.58
−0.52 1383+94

−112 4233+390
−320 47+32

−18

Alt. -26±6 2.18+0.58
−0.50 1384+90

−113 4430+465
−356 61+47

−25

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 009529744-02. Kepler magnitude: 13.47. Transit SNR 16.66
There are 12 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 0.577 ± 0.608 0.95 -0.300 ± 0.409 0.492 ± 0.501
PRF-fit source offset from KIC position 0.723 ± 0.572 1.26 -0.411 ± 0.408 0.594 ± 0.459

photometric centroid source offset 1.62 ± 0.69 2.36 -1.53 ± 0.69 -0.53 ± 0.69
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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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Q1 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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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.
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Q17 difference image.  Poor Quality
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UKIRT Image



KIC 009529744

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⊕)
009529744-01 OBS 1806.01 2.404478 131.701925 143.9 6.695 101.2 48.3 1.77 6426 2.75 3484.14
009529744-02 OBS 1806.02 17.934775 138.221478 136.2 5.309 15.1 16.7 1.77 6426 2.43 239.07
009529744-03 OBS 1806.03 8.371643 137.680577 88.0 4.061 12.5 14.3 1.77 6426 1.99 660.25
009529744-04 OBS No 470.162593 154.886986 452.9 12.500 12.9 -1.0 1.77 6426 3.79 3.07

Robovetter Results

TCE Run Disp Score N S C E Comments
Type

009529744-01 OBS FP 0.00 1 0 1 1 LPP_DV—CENT_RESOLVED_OFFSET—EPHEM_MATCH

009529744-02 OBS PC 0.97 0 0 0 0 NO_COMMENT

009529744-03 OBS PC 1.00 0 0 0 0 NO_COMMENT

009529744-04 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_CHASES_MARSHALL_SKYE—LPP_DV—ALL_TRANS_CHASES—MOD_NONUNIQ_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 009529744-03

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 009529744

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

6426+175
−175 4.013+0.259

−0.130 -0.240+0.300
−0.250 1.775+0.411

−0.503 1.182+0.209
−0.157 0.298+0.438

−0.115

+3%/-3% +6%/-3% +125%/-104% +23%/-28% +18%/-13% +147%/-39%

Source PHO1 FLK73 KIC0 DSEP

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

Secondary Eclipse Parameters for KIC 009529744-03 / KOI 1806.03

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

DV -16±5 1.94+0.57
−0.55 1783+124

−139 4203+577
−408 17+17

−8

Alt. -17±5 1.72+0.57
−0.45 1780+121

−133 4464+610
−502 22+22

−11

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 009529744-03. Kepler magnitude: 13.47. Transit SNR 14.28
There are 13 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.21 arcsec

Distance in arcsec Distance / σ ∆ RA ∆ Dec

PRF-fit source offset from OOT 0.098 ± 0.362 0.27 0.089 ± 0.381 -0.040 ± 0.246
PRF-fit source offset from KIC position 0.049 ± 0.282 0.17 -0.025 ± 0.368 0.043 ± 0.247

photometric centroid source offset 1.03 ± 0.82 1.26 -0.39 ± 0.81 0.95 ± 0.82
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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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Q1 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.

 16347091, 21.259

 9529744, 13.474

Q9 difference image

 

 

687 688 689 690 691 692
667.5

668

668.5

669

669.5

670

670.5

671

671.5

672

672.5

−1000

−500

0

500

1000

1500

2000

2500

3000

3500

 16347091, 21.259

 9529744, 13.474

Q9 OOT image

 

 

687 688 689 690 691 692
667.5

668

668.5

669

669.5

670

670.5

671

671.5

672

672.5

0.5

1

1.5

2

2.5

3

3.5

4

x 10
7

−2 −1.5 −1 −0.5 0 0.5 1 1.5 2
−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

N
E

 16347091, 21.259

 9529744, 13.474

Q10 difference image

 

 

688 689 690 691 692 693
672.5

673

673.5

674

674.5

675

675.5

676

676.5

677

677.5

−2000

0

2000

4000

6000

8000

10000

 16347091, 21.259

 9529744, 13.474

Q10 OOT image

 

 

688 689 690 691 692 693
672.5

673

673.5

674

674.5

675

675.5

676

676.5

677

677.5

0

0.5

1

1.5

2

2.5

3

3.5

4

x 10
7

−2 −1.5 −1 −0.5 0 0.5 1 1.5 2
−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

N
E

 16347091, 21.259

 9529744, 13.474

Q11 difference image

 

 

683 684 685 686 687 688
671.5

672

672.5

673

673.5

674

674.5

675

675.5

−1000

−500

0

500

1000

1500

2000

2500

3000

3500

 16347091, 21.259

 9529744, 13.474

Q11 OOT image

 

 

683 684 685 686 687 688
671.5

672

672.5

673

673.5

674

674.5

675

675.5

0.5

1

1.5

2

2.5

x 10
7

−2 −1.5 −1 −0.5 0 0.5 1 1.5 2
−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

N
E

 16347091, 21.259

 9529744, 13.474

Q12 difference image

 

 

682 683 684 685 686 687 688
666.5

667

667.5

668

668.5

669

669.5

670

670.5

671

671.5

−1000

0

1000

2000

3000

4000

 16347091, 21.259

 9529744, 13.474

Q12 OOT image

 

 

682 683 684 685 686 687 688
666.5

667

667.5

668

668.5

669

669.5

670

670.5

671

671.5

0

0.5

1

1.5

2

2.5
x 10

7

−2 −1.5 −1 −0.5 0 0.5 1 1.5 2
−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

N
E



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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Q17 difference image.  Poor Quality
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UKIRT Image



KIC 009529744

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⊕)
009529744-01 OBS 1806.01 2.404478 131.701925 143.9 6.695 101.2 48.3 1.77 6426 2.75 3484.14
009529744-02 OBS 1806.02 17.934775 138.221478 136.2 5.309 15.1 16.7 1.77 6426 2.43 239.07
009529744-03 OBS 1806.03 8.371643 137.680577 88.0 4.061 12.5 14.3 1.77 6426 1.99 660.25
009529744-04 OBS No 470.162593 154.886986 452.9 12.500 12.9 -1.0 1.77 6426 3.79 3.07

Robovetter Results

TCE Run Disp Score N S C E Comments
Type

009529744-01 OBS FP 0.00 1 0 1 1 LPP_DV—CENT_RESOLVED_OFFSET—EPHEM_MATCH

009529744-02 OBS PC 0.97 0 0 0 0 NO_COMMENT

009529744-03 OBS PC 1.00 0 0 0 0 NO_COMMENT

009529744-04 OBS FP 0.00 1 0 0 0 INDIV_TRANS_RUBBLE_CHASES_MARSHALL_SKYE—LPP_DV—ALL_TRANS_CHASES—MOD_NONUNIQ_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 009529744-04

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 009529744

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

6426+175
−175 4.013+0.259

−0.130 -0.240+0.300
−0.250 1.775+0.411

−0.503 1.182+0.209
−0.157 0.298+0.438

−0.115

+3%/-3% +6%/-3% +125%/-104% +23%/-28% +18%/-13% +147%/-39%

Source PHO1 FLK73 KIC0 DSEP

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

Secondary Eclipse Parameters for KIC 009529744-04 / KOI

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

DV 0±1000000 14.97+14.88
−10.72 466+31

−34 4353+21994
−28817 4021+800162

−704790

Alt. -75±15 14.00+13.95
−9.81 466+29

−38 2878+1310
−452 336+3242

−257

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 009529744-04. Kepler magnitude: 13.47. Transit SNR -1.00
There are 0 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.09 arcsec

Distance in arcsec Distance / σ ∆ RA ∆ Dec

PRF-fit source offset from OOT 7.840 ± 0.583 13.45 -3.278 ± 0.545 7.122 ± 0.591
PRF-fit source offset from KIC position 7.928 ± 0.583 13.60 -3.322 ± 0.545 7.198 ± 0.591

photometric centroid source offset 1.92 ± 2.09 0.92 1.91 ± 2.09 0.13 ± 2.04
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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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Q1 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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Q6 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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Q11 difference image.  Poor Quality
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white ×: KIC target position; +: OOT centroid; △: difference centroid. red ×: large negative pixel value.

0 0.2 0.4 0.6 0.8 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Q13 no difference image

0 0.2 0.4 0.6 0.8 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Q13 no OOT image

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
−

0 0.2 0.4 0.6 0.8 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Q14 no difference image

0 0.2 0.4 0.6 0.8 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Q14 no OOT image

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
−

0 0.2 0.4 0.6 0.8 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Q15 no difference image

0 0.2 0.4 0.6 0.8 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Q15 no OOT image

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
−

0 0.2 0.4 0.6 0.8 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Q16 no difference image

0 0.2 0.4 0.6 0.8 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Q16 no OOT image

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
−



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