KIC 010533616

Q1-17 DR25 TCE Parameters

TCE Run | KOI? Period Epoch Depth | Duration | MES | SNR | R, T, R, Sp
Type (Days) (BKJD) | (ppm) | (Hours) Re) | (K) | (Re) | (Sa)
010533616-01 | OBS | No | 449.589136 | 219.780896 | 116.3 17.158 | 19.8 | 182 | 3.21 | 8540 | 3.71 20.96
010533616-02 | OBS | No | 557.077987 | 253.495075 78.7 10.526 | 12.8 9.2 | 3.21 | 8540 | 3.23 15.75
010533616-03 | OBS | No | 377.687112 | 206.256956 62.1 15.000 | 15.8 | -1.0| 3.21 | 8540 | 2.57 26.44
010533616-04 | OBS | No | 427.670521 | 405.941817 | 115.1 3.378 | 126 | 12.3 | 3.21 | 8540 | 3.90 22.41
010533616-05 | OBS | No 0.621661 | 131.735009 1.2 7.460 | 10.2 3.8 3.21 | 8540 | 0.35 | 136065.53

Robovetter Results

TCE Run | Disp | Score | N | S | C | E | Comments
Type

0105336 16—01 OBS FP 0 OO 1 0 0 O LPP_DV—INCONSISTENT _TRANS—CENT_SATURATED

0105336 16—02 OBS FP 0 . OO 1 0 O O INDIV_TRANS_MARSHALL—ALL_TRANS_CHASES—INCONSISTENT_TRANS—CENT_SATURATED

0105336 ]. 6—03 OBS FP 0 . 00 ]_ 0 O O INDIV_TRANS_MARSHALL-—LPP_DV-—LPP_ALT-—ALL_TRANS_CHASES—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—INCONSISTENT_TRANS—

CENT_SATURATED

0105336 ]. 6—04 OBS FP 0 . 00 ]_ 0 O O INDIV_TRANS_CHASES_MARSHALL—MOD_NONUNIQ_ALT-—INCONSISTENT_TRANS—CENT_SATURATED

010533616—05 OBS FP 0 . 00 1 0 0 O LPP_DV—LPP_ALT—MOD_NONUNIQ_ALT—CENT_SATURATED

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 010533616-01
No Significant Match Found



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

Relative Flux

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

KicOffset-rm: 4.709 arcsec [5.90c]
OotOffset-st: 0/1/0/1 [2]
KicOffset—st: 0/1/0/1 [2]
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TCE 010533616-01, PDC Light Curves
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TCE 010533616-01
- P = 449,589 days

- P =899.178 days

P = 224.795 days
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ALT Odd/Even
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Unwhitened Relative Flux Value

Whitened Flux Value [5]

Non-Whitened Vs. Whitened Light Curve

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

TCE 010533616-01 P=449.589136 Days T3=219.780896 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 010533616-01 P=449.589136 Days T3=219.780896 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 010533616-01 P=449.565565 Days T3=219.805140 (BKJD)
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DV Model-Shift Uniqueness Test

010533616-01, P = 449.589136 Days, E = 219.780896 Days
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Alt Model-Shift Uniqueness Test

010533616-01, P = 449.565565 Days, E = 219.805140 Days
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Stellar Parameters For KIC 010533616

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

85401232 1 3.799703% | 0.07070230 | 3211799 | 236570318 | 0.101702%

+3%/-5% | +10%/-4% | +357%/-786% | +30%/-46% | +13%/-34% | +302% /-48%
Source |  KICO KICO KICO DSEP

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

Secondary Eclipse Parameters for KIC 010533616-01 / KOI

Detrend | Depth (ppm) | R, (Rg) | Tnae (K) | Tops (K) Ay
DV -66£3 | 351705 | 74208 | 720758 | 6810755
Ale. | 2243 289705 | 7ALTE) | 5978735 | 33207900

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 010533616-01. Kepler magnitude: 9.62. Transit SNR 18.21
There are 0 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 1.48 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec ‘
PREF-fit source offset from OOT 6.001 + 0.556 10.80 -5.900 + 0.492 | -1.092 + 1.501
PREF-fit source offset from KIC position 4.709 + 0.799 5.90 -4.704 + 1.021 | -0.233 + 4.484
photometric centroid source offset 0.94 + 0.80 1.18 -0.82 £ 0.77 0.45 + 0.87
offset from difference PRF-fit to OOT PRF-fit  offset from difference PRF-fit to KIC position offset from photometric centroids
8 l 8 l 8 l
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Centroid source offsets from the target star reconstructed from PRF and photometric centroids. ; Vermillion

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



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

Q9 no difference image

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

Q13 no difference image

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 010533616

Q1-17 DR25 TCE Parameters

TCE Run | KOI? Period Epoch Depth | Duration | MES | SNR | R, T, R, Sp
Type (Days) (BKJD) | (ppm) | (Hours) Re) | (K) | (Re) | (Sa)
010533616-01 | OBS | No | 449.589136 | 219.780896 | 116.3 17.158 | 19.8 | 182 | 3.21 | 8540 | 3.71 20.96
010533616-02 | OBS | No | 557.077987 | 253.495075 78.7 10.526 | 12.8 9.2 | 3.21 | 8540 | 3.23 15.75
010533616-03 | OBS | No | 377.687112 | 206.256956 62.1 15.000 | 15.8 | -1.0| 3.21 | 8540 | 2.57 26.44
010533616-04 | OBS | No | 427.670521 | 405.941817 | 115.1 3.378 | 126 | 12.3 | 3.21 | 8540 | 3.90 22.41
010533616-05 | OBS | No 0.621661 | 131.735009 1.2 7.460 | 10.2 3.8 3.21 | 8540 | 0.35 | 136065.53

Robovetter Results

TCE Run | Disp | Score | N | S | C | E | Comments
Type

O 1 05336 1 6—0 1 OB S FP 0 . OO 1 O O O LPP_DV—INCONSISTENT _TRANS—CENT_SATURATED

O 1 05336 1 6-02 OB S FP 0 . 00 ]_ 0 0 O INDIV_TRANS_MARSHALL—ALL_TRANS_CHASES—INCONSISTENT_TRANS—CENT_SATURATED

0105336 ]. 6—03 OBS FP 0 . 00 ]_ 0 O O INDIV_TRANS_MARSHALL-—LPP_DV-—LPP_ALT-—ALL_TRANS_CHASES—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—INCONSISTENT_TRANS—

CENT_SATURATED

0105336 ]. 6—04 OBS FP 0 . 00 ]_ 0 O O INDIV_TRANS_CHASES_MARSHALL—MOD_NONUNIQ_ALT-—INCONSISTENT_TRANS—CENT_SATURATED

010533616—05 OBS FP 0 . 00 1 0 0 O LPP_DV—LPP_ALT—MOD_NONUNIQ_ALT—CENT_SATURATED

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 010533616-02
No Significant Match Found
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TCE 010533616-02, PDC Light Curves
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TCE 010533616-02
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Unwhitened Relative Flux Value

Whitened Flux Value [5]

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 010533616-02 P=557.077987 Days T¢=253.495074 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 010533616-02 P=557.077987 Days T¢=253.495074 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 010533616-02 P=557.059713 Days T¢=253.515960 (BK]D)
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DV Model-Shift Uniqueness Test

010533616-02, P = 557.077987 Days, E = 253.495074 Days
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Alt Model-Shift Uniqueness Test

010533616-02, P = 557.059713 Days, E = 253.515960 Days
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Stellar Parameters For KIC 010533616

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

85401232 |1 37997048 | 007070230 | 321179918 | 236570318 | 0.10

+3%/-5% | +10%/-4% | +357%/-786% | +30%/-46% | +13%/-34% | +302% /-48%
Source |  KICO KICO KICO DSEP

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

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

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

Secondary Eclipse Parameters for KIC 010533616-02 / KOI

Detrend | Depth (ppm) | R, (Rg) | Trae (K) | Tops (K) Ay
DV 48+4 | 297H | 69179 | 72031027 1 91191 20
Alt. 3144 13207090 1 69178 | 60557553 | 467813900

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




DV Centroid Data

Supplemental centroid analysis for 010533616-02. Kepler magnitude: 9.62. Transit SNR 9.25
There are 0 quarters with good PRF difference image offsets
The OOT PRF centroid is offset from the target star catalog position by about 2.70 arcsec so the offset from difference PRF-fit to OOT-fit may be invalid.

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec |
PRF-fit source offset from OOT 4.871 + 1.345 3.62 -4.119 4+ 0.995 | 2.601 + 1.967
PREF-fit source offset from KIC position 6.748 + 2.113 3.19 -5.612 + 0.445 | 3.747 + 3.145
photometric centroid source offset 3.00 £ 2.49 1.20 -1.08 + 1.58 2.80 &+ 2.60
offset from difference PRF-fit to OOT PRFfit offset from difference PRF-fit to KIC position offset from photometric centroids
10} | ] 10} ‘ 10} 1
5+ 5+ 5+ ‘
I e EaRRt EEEEE £ N U B [ Rt R R Eb R IS
3 3 3
8 of * 8,9.617 - 8 of 8 0 +KIC 10533616,/9.617
N A A |
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—5r : -5r : -5 |
15796979, 17.833 *15796979, 17.833 | +15796979, 17.833
-10} 3 -10} 3 -10} 3
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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 no difference image

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

Q1 no OOT image

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

Q5 no difference image

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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N - s
; JH B N
: 10558898 | Mo T 25
105833903198.804 ‘ iy 1@53353@319@3@_4- ‘
‘ 12 .- _: ‘ 2
‘ 10 - A ‘
¥05336%§ 9,617 8 | ¥05336:}§ 9617 15
LI 17*:1;3;96978 20~ 6 L2 .796979 17j353;96978 20-
I ) i
i f@%&éﬂg %, N
ﬁ 0 : : ﬁ
- .
444 446 448 450 452 0
. Q10 no difference image ) Q10 no OOT image
0.9 0.9
0.8 0.8
0.7 0.7
0.6 0.6
0.5 0.5
0.4 0.4
0.3 0.3
0.2 0.2
0.1 0.1
% 02 0.4 0.6 08 % 02 0.4 06 0.8 1
Q11 no difference image Q11 no OOT image
1 1
0.9 0.9
0.8 0.8
0.7 0.7
0.6 0.6
0.5 0.5
0.4 0.4
0.3 0.3
0.2 0.2
0.1 0.1
% 0.2 0.4 0.6 0.8 % 02 0.4 0.6 0.8 1
Q12 no difference image Q12 no OOT image
1 1
0.9 0.9
0.8 0.8
0.7 0.7
0.6 0.6
0.5 0.5
0.4 0.4
0.3 0.3
0.2 0.2
0.1 0.1
% 0.2 0.4 0.6 0.8 % 0.2 0.4 0.6 08 1




Q13 no difference image

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

Q13 no OOT image

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 010533616

Q1-17 DR25 TCE Parameters

TCE Run | KOI? Period Epoch Depth | Duration | MES | SNR | R, T, R, Sp
Type (Days) (BKJD) | (ppm) | (Hours) Re) | K) |(Re) | (Se)
010533616-01 | OBS | No | 449.589136 | 219.780896 | 116.3 17.158 | 19.8 | 182 | 3.21 | 8540 | 3.71 20.96
010533616-02 | OBS | No | 557.077987 | 253.495075 78.7 10.526 | 12.8 9.2 | 3.21 | 8540 | 3.23 15.75
010533616-03 | OBS | No | 377.687112 | 206.256956 62.1 15.000 | 15.8 | -1.0 | 3.21 | 8540 | 2.57 26.44
010533616-04 | OBS | No | 427.670521 | 405.941817 | 115.1 3.378 | 12.6 | 12.3 | 3.21 | 8540 | 3.90 22.41
010533616-05 | OBS | No 0.621661 | 131.735009 1.2 7.460 | 10.2 3.8 3.21 | 8540 | 0.35 | 136065.53

Robovetter Results

TCE Run | Disp | Score | N | S | C | E | Comments
Type

O 1 05336 1 6—0 1 OB S FP 0 . OO 1 O O O LPP_DV—INCONSISTENT _TRANS—CENT_SATURATED

0105336 16—02 OBS FP 0 . OO 1 0 O O INDIV_TRANS_MARSHALL—ALL_TRANS_CHASES—INCONSISTENT_TRANS—CENT_SATURATED

O 1 05336 1 6-03 OB S FP 0 . 00 ]_ 0 0 O INDIV_TRANS_MARSHALL—LPP_DV-—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_ALT-—MOD_TER_ALT—MOD_POS_ALT—INCONSISTENT_TRANS—

CENT_SATURATED

0105336 ]. 6—04 OBS FP 0 . 00 ]_ 0 O O INDIV_TRANS_CHASES_MARSHALL—MOD_NONUNIQ_ALT-—INCONSISTENT_TRANS—CENT_SATURATED

010533616—05 OBS FP 0 . 00 1 0 0 O LPP_DV—LPP_ALT—MOD_NONUNIQ_ALT—CENT_SATURATED

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 010533616-03
No Significant Match Found
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Software Revision: svn+ssh:/murzim/repo/soc/tags/release/9.3.42@60958 Date Generated: 30-Jan-2016 05:36:25 Z
This Data Validation Report Summary was produced in the Kepler Science Operations Center Pipeline at NASA Ames Research Center

DV Diagnostic Results:

ShortPeriod-sig: 100.0% [540.190]
LongPeriod-sig: 100.0% [78.020]
ModelChiSquare2-sig: N/A
ModelChiSquareGof-sig: N/A
Bootstrap-pfa: N/A
RollingBand-fgt: 1.00 [4/4]
GhostDiagnostic—chr: N/A

Centroid-sig: 0.6%

Centroid—so: 11.322 arcsec [2.27c]
OotOffset—-rm: 5.118 arcsec [76.410]
KicOffset-rm: 8.135 arcsec [121.45¢]
OotOffset—st: 1/0/0/0 [1]
KicOffset—st: 1/0/0/0 [1]
DifflmageQuality—fgm: 0.00 [0/1]
DifflmageOverlap—fno: 0.00 [0/2]



TCE 010533616-03, PDC Light Curves
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TCE 010533616-03
- P = 377.687 days

- P = 755.374 days

P = 188.844 days
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Non-Whitened Vs. Whitened Light Curve

Planet 3 : Phased Unwhitened Flux Time Series (TPS Epoch/Period)
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PDC Quarter-Phased Transit Curves

TCE 010533616-03 P=377.687112 Days T3=206.256956 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 010533616-03 P=377.687112 Days T3=206.256956 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 010533616-03 P=377.687112 Days T¢=207.825428 (BK]D)

Ql Q2 . Q3 Q4 Y0 o
¢ i ¢ i
2;_55 25,15

Q5 Q7 Q8

Q9 Q11 Q12

Q13 Q15 Q16

Q17 Q19 Q20

S3 S1

] 1 1 P | |

-102.9 0 102.9 -102.9 0 102.9 -102.9 0 102.9 -102.9 0 102.9 -102.9 O 102.9

Phase (Hours)



DV Model-Shift Uniqueness Test

010533616-03, P = 377.687112 Days, E = 206.256956 Days
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Alt Model-Shift Uniqueness Test

010533616-03, P = 377.687112 Days, E = 207.825428 Days
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Stellar Parameters For KIC 010533616

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

85401232 1 3.799703% | 0.07070230 | 3211799 | 236570318 | 0.101702%

+3%/-5% | +10%/-4% | +357%/-786% | +30%/-46% | +13%/-34% | +302% /-48%
Source |  KICO KICO KICO DSEP

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

Secondary Eclipse Parameters for KIC 010533616-03 / KOI

Detrend | Depth (ppm) | R, (Rg) | Trmae (K) | Tops (K) Ay
DV | 01000000 | 2319725411 791765 | 5664760236 | g0+ 402083
Alt. 241229575038 | T90TL) | 2012705 | 2.661755:5

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 010533616-03. Kepler magnitude: 9.62. Transit SNR -1.00

There are 0 quarters with good PRF difference image offsets

The OOT PRF centroid is offset from the target star catalog position by about 3.02 arcsec so the offset from difference PRF-fit to OOT-fit may be invalid.

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec |
PREF-fit source offset from OOT 5.118 4+ 0.067 76.41 -3.381 + 0.067 | 3.843 4+ 0.067
PREF-fit source offset from KIC position 8.135 + 0.067 121.45 -5.308 + 0.067 | 6.164 4+ 0.067
photometric centroid source offset 11.32 + 4.99 2.27 -10.02 4+ 4.32 5.27 + 6.87

offset from difference PRF-fit to OOT PRF-fit offset from difference PRFfit to KIC position offset from photometric centroids
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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 no difference image

white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.
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Q5 no difference image

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:

Q9 no difference image

difference centroid. red X: large negative pixel value.

Q9 no OOT image
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white x: KIC target position; +: OOT centroid; A:

Q13 no difference image

difference centroid. red X: large negative pixel value.

Q13 no OOT image

1 1
0.9 0.9
0.8 0.8
0.7 0.7
0.6 0.6
0.5 0.5
0.4 0.4
0.3 0.3
0.2 0.2
0.1 0.1
% 0.2 0.4 0.6 08 % 02 0.4 0.6 08
Q14 no difference image Q14 no OOT image
1 1
0.9 0.9
0.8 0.8
0.7 0.7
0.6 0.6
0.5 0.5
0.4 0.4
0.3 0.3
0.2 0.2
0.1 0.1
% 02 0.4 0.6 08 % 02 0.4 06 0.8
Q15 no difference image Q15 no OOT image
1 1
0.9 0.9
0.8 0.8
0.7 0.7
0.6 0.6
0.5 0.5
0.4 0.4
0.3 0.3
0.2 0.2
0.1 0.1
% 0.2 0.4 0.6 0.8 % 02 0.4 0.6 0.8
Q16 no difference image Q16 no OOT image
1 1
0.9 0.9
0.8 0.8
0.7 0.7
0.6 0.6
0.5 0.5
0.4 0.4
0.3 0.3
0.2 0.2
0.1 0.1
% 0.2 0.4 0.6 0.8 % 0.2 0.4 0.6 08




white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.
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KIC 010533616

Q1-17 DR25 TCE Parameters

TCE Run | KOI? Period Epoch Depth | Duration | MES | SNR | R, T, R, Sp
Type (Days) (BKJD) | (ppm) | (Hours) Re) | (K) | (Re) | (Sa)
010533616-01 | OBS | No | 449.589136 | 219.780896 | 116.3 17.158 | 19.8 | 182 | 3.21 | 8540 | 3.71 20.96
010533616-02 | OBS | No | 557.077987 | 253.495075 78.7 10.526 | 12.8 9.2 | 3.21 | 8540 | 3.23 15.75
010533616-03 | OBS | No | 377.687112 | 206.256956 62.1 15.000 | 15.8 | -1.0| 3.21 | 8540 | 2.57 26.44
010533616-04 | OBS | No | 427.670521 | 405.941817 | 115.1 3.378 | 126 | 12.3 | 3.21 | 8540 | 3.90 22.41
010533616-05 | OBS | No 0.621661 | 131.735009 1.2 7.460 | 10.2 3.8 3.21 | 8540 | 0.35 | 136065.53

Robovetter Results

TCE Run | Disp | Score | N | S | C | E | Comments
Type

O 1 05336 1 6—0 1 OB S FP 0 . 00 1 O O O LPP_DV—INCONSISTENT _TRANS—CENT_SATURATED

0105336 16—02 OBS FP 0 . OO 1 0 O O INDIV_TRANS_MARSHALL—ALL_TRANS_CHASES—INCONSISTENT_TRANS—CENT_SATURATED

0105336 ]. 6—03 OBS FP 0 . 00 ]_ 0 O O INDIV_TRANS_MARSHALL-—LPP_DV-—LPP_ALT-—ALL_TRANS_CHASES—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—INCONSISTENT_TRANS—

CENT_SATURATED

0105336 16—04 OBS FP 0 00 1 0 0 0 INDIV_TRANS_CHASES_MARSHALL—MOD_NONUNIQ_ALT-—INCONSISTENT_TRANS—CENT_SATURATED

010533616—05 OBS FP 0 . 00 1 0 0 O LPP_DV—LPP_ALT—MOD_NONUNIQ_ALT—CENT_SATURATED

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 010533616-04
No Significant Match Found



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

Relative Flux

Relative Flux

Relative Flux

Relative Flux

DV One-Page Summary

KIC: 10533616 Candidate: 4 of 5 Period: 427.671d

x 107 Kp:9.62 R*:3.21 Rs Teff: 8540.0 K Logg:3.80 Fe/H:0.070
QT [T7RP ] 5, . 03192 QaT72[] . Q5172 OB192] [ - . Q7192 QB[72] [ Q972 QT0T19.2] RTT9.2] QT2[72] QIB[172] . Q14192 QT5]9.2] Q16 [7.2] QT7T7.2]
O sty ﬁﬁ}ﬂ % sphbiichensobbbon oo ool jBnktcindnfumiol FONOIIORE INECETE liomimioanmmiviote ) o L ; L N Mo ' o vl W gl
1 Foa Lo T 1 I I : i I l A I 1 ’ 1 1
=05k 1 1 1 1 I 1 1 I I | 1 1 1 1 [
1 1 1 1 1 1 I 1 1 I | | 1 1 1 1 1
- 1 1 1 1 I 1 1 I I I 1 1 1 1 [
1 1 1 1 1 1 I 1 1 I I I 1 1 1 1 1
18 1 1 1 1 I 1 1 I I I 1 1 1 1 [
ot 1 1 1 1 | 1 1 I | | 1 1 1 1 [
1 1 1 1 1 1 I 1 1 I I I 1 1 1 1 1
ol 1| 1 1 la | 1 [ I [1L_a 1 I 1 Ll A | 1 1
200 400 600 800 1000 1200 1400
Time [BKJD]

Sec Depth: 78.0 [23.6] ppm
P B x107° Sec Phase: -16.395 Days Sec MES: 5.2

=

OE3A

" "'*&255'{*‘2*3“' l.:M'_ T L}:-,'f"':-".'gj r';"‘" o
AR AR S TR el et

0 : 5 ]
Fath ok S 4 ; I P - D
- S 2 0 etipe B e, 5 g
5L T ege @
(0]
o -5 i
100 -20 -15 -10 -5 0 5 10 15 20
Phase [Days] Phase [Hours]
<107 MES: 12.6 Transits: 3
T T T SNR:12.3 ¥YDoF:1.9 Depth: 115.1 [14.1] ppm
1L | 5 80
05L ) n % 60[90%000000°0000000°00000,0,00,40000050000,
: o © z
of— o 5o o ey e o X 40 1
‘o %. 0 ° i "o o o T
' -0 e : 3 20
0.5 n & |
pe}
1k - <= O [eresorrrvregereettug s p ot =
=
—15U | | | | | | | 20 \ L \ \
-10 -8 -6 -4 4 6 8 10 -10 -5 0 5 10
Phase [Hours] Phase [Hours]
Difference Image ) . .
x 107 Depth-sig: 49.6% [0.680] Out of Transit Centroid Offsets DV Fit Results: DV Diagnostic Results:
| Odd I Even 0 #19533616, 9.617 Period = 427.67052 [0.00432] d ShortPeriod-sig: 100.0% [78.025]
I ° 1 = Epoch = 405.9418 [0.0056] BKJD LongPeriod-sig: 100.0% [30.08c]
05 1 o Yy ] 2 2 | Rp/R* = 0.0111 [0.0046] ModelChiSquare2-sig: 0.0%
o o o R o ° 00 S 15796978, 20 a/R* = 509.81 [1341.70] ModelChiSquareGof-sig: 23.5%
Ofoq, 8.6 & 0,40 0.9.| 6 %029 = Q4 b = 0.86 [0.78] Bootstrap—pfa: N/A
® %05 o @ 1, 0%o ° 3 -4 . S RollingBandfgt: 0.67 [2/3]
-0.5 Co io . § b= eff = 22.40 [14.87] , R
o i o) T K GhostDiagnostic—chr: N/A
%’ I % o e eq = 555 [92] iagr
e K oq— — — — — g 8 -6 — Rp = 3.91 [2.40] Re Centroid-sig: 15.0%
_____ ST - _: — a=1.4809[0.6114] AU Centroid—-so: 1.227 arcsec [0.84c]
-1.5 L L L . . : L L ! OotOffset-rm: 5.635 arcsec [8.26:
20 -15 -10 -5 0 5 10 15 20 15 10 5 0 Ag =6167.90 [6704.09] [0.920] i e 18.260]
KicOffset-rm: 7.071 arcsec [10.27c]
Phase [Hours] RA Offset (arcsec) Teffp = 7601 [1713] K [4.110] OotOffset—st: 0/0/1/2 [3]
KicOffset—st: 0/0/1/2 [3]
L . . . i, DifflmageQuality—fgm: 0.00 [0/3]
Software Revision: svn+ssh://murzim/repo/soc/tags/release/9.3.42@60958 -- Date Generated: 30-Jan-2016 05:36:42 Z DifflmageOverlap-fno: 0.00 [0/3]

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



TCE 010533616-04, PDC Light Curves
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TCE 010533616-04
- P =427.671 days

- P = 855.341 days

P =213.835 days
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ALT Odd/Even
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Unwhitened Relative Flux Value

Whitened Flux Value [5]

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

TCE 010533616-04 P=427.670521 Days T¢g=405.941817 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 010533616-04 P=427.670521 Days T¢g=405.941817 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 010533616-04 P=427.667600 Days T¢g=405.919944 (BK]D)
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DV Model-Shift Uniqueness Test

010533616-04, P = 427.670521 Days, E = 405.941817 Days

Pri Sec

Ter

Pos | FA1 | FA, | Freq | Pri-Ter | Pri-Pos | Sec-Ter | Sec-Pos |Odd-Evn| DMM Shape TAT

17.218.01

7.98

8511563357 |1.76 9.19 8.66 0.03 -0.51 1.68 0.88 0.35 1.24
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Alt Model-Shift Uniqueness Test

010533616-04, P = 427.667600 Days, E = 405.919944 Days
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Stellar Parameters For KIC 010533616

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

85401232 1 3.799703% | 0.07070230 | 3211799 | 236570318 | 0.101702%

+3%/-5% | +10%/-4% | +357%/-786% | +30%/-46% | +13%/-34% | +302% /-48%
Source |  KICO KICO KICO DSEP

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

Secondary Eclipse Parameters for KIC 010533616-04 / KOI

Detrend | Depth (ppm) | R, (Rg) | Timaz (K) | Tops (K) Ay
DV 46 | 355075 | THTIY) | 635310y | 4236755
Alt. 406 | 277 | 75ATE) | 697371008 | 600475

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 010533616-04. Kepler magnitude: 9.62. Transit SNR 12.30
There are 0 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 1.50 arcsec

offset from difference PRF—fit to OOT PRF-fit
8,

6,

N —> (arcsec)

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec |
PREF-fit source offset from OOT 5.635 + 0.683 8.26 3.824 + 0.742 | -4.139 + 0.628
PREF-fit source offset from KIC position 7.071 4+ 0.689 10.27 5.069 + 0.742 | -4.930 + 0.628
photometric centroid source offset 1.23 4+ 1.47 0.84 0.22 + 0.99 -1.21 + 1.48

offset from difference PRF-fit to KIC position

8,

6,

+KIC 10533616, 9.617

N —> (arcsec)

+15796979, 17.833

*KIC 10533616, 9.617

#15796979, 17.833

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)

Or +KIC 10533616, 9.617
-2t J
*15796978) 20.41

#15796979, 17.833

0 5
E <- (arcsec)

; Vermillion



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

Q1 no difference image

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

Q5 no difference image

difference centroid. red X: large negative pixel value.

Q5 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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x: KIC target position; +: OOT centroid; A: difference centroid.

Q13 difference image. Poor Quality

Q13 OOT image

red X:

large negative pixel value

x 10 X 10
3
10596566469, 965 *10596506463,969.2)
* 3,19.40 * 3,19 25
o
+10598491. *10598491, 5
L, ossoRme; L, TOS5SRGS
+108535523198.824 *1&533359319;@_4-“ :
r--t I ‘ r--! - ‘ 15
| g | g
| 1o 4053361679617 | 2.05336{6 .617 |
*157969A17 %%:{96978 20.41 ‘ *15796 H 3/—96978 20.41 ‘ 1 N
ﬂ@ﬁ%@@ﬂi 4366 e
o
iim&aame * FOSEESEE,819.8 2806 0.5
*10533p13, 18.37 *1579 10533613, 18.37 E
SLAN v Ik 7 .
444 446 448 450 452 444 446 448 450 452
Q14 no difference image Q14 no OOT image
1 1r
0.9- 0.9-
0.8- 0.8-
0.7+ 0.7+
0.6- 0.6-
0.5¢ 0.5¢
0.4- 0.4-
0.3+ 0.3-
0.2- 0.2F
0.1+ 0.1-
0 ‘ ‘ ‘ ‘ 0 ‘ ‘ ‘ ‘ ;.
0 0.2 0.4 0.6 0.8 0 0.2 0.4 0.6 0.8 1
Q15 no difference image Q15 no OOT image
1r 1r
0.9- 0.9-
0.8~ 0.8-
0.7+ 0.7+
0.6- 0.6-
0.5- 0.5-
0.4r 0.4F
0.3+ 0.3+
0.2- 0.2-
0.1+ 0.1-
0 ‘ ‘ ‘ ‘ 0 ‘ ‘ ‘ ‘ ;.
0 0.2 0.4 0.6 0.8 0 0.2 0.4 0.6 0.8 1
Q16 no difference image Q16 no OOT image
1r 1r
0.9- 0.9-
0.8- 0.8-
0.7+ 0.7¢
0.6- 0.6-
0.5- 0.5-
0.4F 0.4F
0.3- 0.3+
0.2- 0.2-
0.1+ 0.1-
0 ‘ ‘ ‘ ‘ 0 ‘ ‘ ‘ ‘ ;.
0 0.2 0.4 0.6 0.8 0 0.2 0.4 0.6 0.8 1




white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.
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KIC 010533616

Q1-17 DR25 TCE Parameters

TCE Run | KOI? Period Epoch Depth | Duration | MES | SNR | R, T, R, Sp
Type (Days) (BKJD) | (ppm) | (Hours) Re) | (K) | (Re) | (Sa)
010533616-01 | OBS | No | 449.589136 | 219.780896 | 116.3 17.158 | 19.8 | 182 | 3.21 | 8540 | 3.71 20.96
010533616-02 | OBS | No | 557.077987 | 253.495075 78.7 10.526 | 12.8 9.2 | 3.21 | 8540 | 3.23 15.75
010533616-03 | OBS | No | 377.687112 | 206.256956 62.1 15.000 | 15.8 | -1.0| 3.21 | 8540 | 2.57 26.44
010533616-04 | OBS | No | 427.670521 | 405.941817 | 115.1 3.378 | 126 | 12.3 | 3.21 | 8540 | 3.90 22.41
010533616-05 | OBS | No 0.621661 | 131.735009 1.2 7.460 | 10.2 3.8 3.21 | 8540 | 0.35 | 136065.53

Robovetter Results

TCE Run | Disp | Score | N | S | C | E | Comments
Type

O 1 05336 1 6—0 1 OB S FP 0 . 00 1 O O O LPP_DV—INCONSISTENT _TRANS—CENT_SATURATED

0105336 16—02 OBS FP 0 . OO 1 0 O O INDIV_TRANS_MARSHALL—ALL_TRANS_CHASES—INCONSISTENT_TRANS—CENT_SATURATED

0105336 ]. 6—03 OBS FP 0 . 00 ]_ 0 O O INDIV_TRANS_MARSHALL-—LPP_DV-—LPP_ALT-—ALL_TRANS_CHASES—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—INCONSISTENT_TRANS—

CENT_SATURATED

0105336 ]. 6—04 OBS FP 0 . 00 ]_ 0 O O INDIV_TRANS_CHASES_MARSHALL—MOD_NONUNIQ_ALT-—INCONSISTENT_TRANS—CENT_SATURATED

0105336 16—05 OBS FP 0 00 1 0 O 0 LPP_DV—LPP_ALT—MOD_NONUNIQ_ALT—CENT_SATURATED

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 010533616-05
No Significant Match Found



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

DV One-Page Summary
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TCE 010533616-05, PDC Light Curves
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TCE 010533616-05
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Non-Whitened Vs. Whitened Light Curve

4 Planet 5 : Phased Unwhitened Flux Time Series (Fit Epoch/Period)

Unwhitened Relative Flux Value

Planet 5 : Phased Whitened Flux Time Series (Fit Epoch/Period)
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PDC Quarter-Phased Transit Curves

TCE 010533616-05 P= 0.621661 Days Tu=131.735009 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 010533616-05 P= 0.621661 Days Tu=131.735009 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 010533616-05 P= 0.621647 Days Tu=131.708004 (BK]D)
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DV Model-Shift Uniqueness Test

010533616-05, P = 0.621661 Days, E = 131.113348 Days

Flux (ppm)
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Alt Model-Shift Uniqueness Test

010533616-05, P = 0.621647 Days, E = 131.086357 Days

Pri Sec | Ter | Pos | FA; | FAy | Freq | Pri-Ter | Pri-Pos | Sec-Ter | Sec-Pos |Odd-Evn| DMM Shape TAT

63.6 |[-21.7] O 0 |4206]082]12.2 63.6 63.6 -21.7 -21.7 3.07 0.95 0.41 13.3

Flux (ppm)

Flux (ppm)

Flux (ppm)

Flux (ppm)

_150 | A |
-0.25 0.00 0.25 0.50 0.75 1.00 1.25
Phase
-0.25 0.00 0.25 0.50 0.75 1.00 1.25

212 | A 1 A 1

15 T T !
Primar Odd Even
10 IIII y (11} [IX) FIX) gi% 5!}1 |

-20 1 ] 1
-0.414 0.000 0.414 -0.414 0.000 0.414 -0.414 0.000 0.414
15 T S r|id T
eco r
ok ary
5 ) () .
0 s III:
SE 4 L LR
()
-10 s = %Ii s 3
-15 - == 38
_20 | ] |

0.000 0.414 0.828
Phase




Stellar Parameters For KIC 010533616

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

85401232 1 3.799703% | 0.07070230 | 3211799 | 236570318 | 0.101702%

+3%/-5% | +10%/-4% | +357%/-786% | +30%/-46% | +13%/-34% | +302% /-48%
Source |  KICO KICO KICO DSEP

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

Secondary Eclipse Parameters for KIC 010533616-05 / KOI

Detrend | Depth (ppm) | R, (R@) Tonae (K) | Tops (K) Ay,
DV -0£0 | 0357035 | 6662725 | -5024705° | 0.04970155
Alt. 40 1.0270:33 | 6682725 | -7124709% | -0.70279 305

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 010533616-05. Kepler magnitude: 9.62. Transit SNR 3.77

There are 3 quarters with good PRF difference image offsets

The direct PRF centroid is offset from the target star catalog position by about 1.47 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec |
PRF-fit source offset from OOT 1.935 + 2.186 0.89 0.687 4+ 1.432 | 1.808 + 2.543
PREF-fit source offset from KIC position 3.350 + 1.561 2.15 1.911 £ 1.161 | 2.751 + 2.043
photometric centroid source offset — — —
offset from difference PRF-fit to OOT PRFfit offset from difference PRF-fit to KIC position
30 ‘ T aBE%E0 30 ‘ T GBI8%0 There are no photometric centroids
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Centroid source offsets from the target star reconstructed from PRF and photometric centroids. ; Vermillion
crosses: bad quarterly centroid offsets; magenta cross: average over quarters. Length of the crosses: one-o uncertainty. Blue circle: three-o. Red *: target star.
Blue *: Other stars. Text next to a star gives its KIC ID and kepmag. KIC IDs > 15,000,000 are from the UKIRT catalog.



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

Q13 difference image. Poor Quality X 10 Q13 OOT image « 10°
10 s
*105965860456,967 *1059650646,969.2,
* 3, 19 8 * 3, 19.40 25
H *10598491 6 : +10598491., 2
b - 10859
X 4 *1058335231 94,804 . ‘
| Foo I 1.5
| g
0533616,_9 617 2 0533616,9.617 |
.-3%:{96973 20.41 1279698 %%:;—96978 20.41 ‘ 1 N

ﬂ@%@@ﬁ 2136 0 165900, 44565 ;

Il ’
*m&s{amﬁ -2 ;\_}im&%mqa 05
N *1579 ]

L _4 10533p13, 18.37 1 o E

444 446 448 450 452

Q14 difference image. Poor Quality < 10° Q14 OOT image « 10°
816[ ‘ ‘ ‘ ‘ ] +10598459, 17185 ﬁ‘
814f 1
105985664569, 965
812 ] 18%2883%1% é4r --
810f 1 | a
*1059849%
808} X I 1 H ossSnse
*105533523194.8D
806 x X x : oo - L |
I |
s0al 2 IS IS L) 10588816, 9.617 | N
802" an | -0 18806078, 20.41
X
800f X |
798} 1 E
448 450 452 454 456 458 448 450 452 454 456 458
Q15 difference image « 10° Q15 OOT image « 10°
+10596568469, 965/ 21] *10598566469, 96521
105984
682 3ot
I I
I +10598491 I +10598491
f * TOS5E8D | * 1055648496, .
‘ +105333923/98.894 | ‘ +£05833993194.804 | ‘
‘ --- lr IL -— ‘ == ‘
X 3615, 9.617 N
| £26796975, 7833 a7, 20.41 | a |
. E
448 450 452 454 456 458 448 450 452 454 456 458
Q16 difference image. Poor Quality
818} |
816} X |
814} 1
812 | ] +305533993198.884
810f X X 1 P
808 X X § X I
X X X X - ~+45796979, 3L9.6978 20.4 ? N
8061 X | X X 1 .
X X g ﬂﬁ‘?@e
804 X X X 1 I I
* HOSEEREE, QL AL ABB6 _ 1
8021 1 154
so0 IR | ‘ | _— 38980 06083, PUTF 15796996, o1 E

444 446 448 450 452




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