KIC 009021047

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) | (Ra) | (Se)
009021047-01 | OBS | 7919.01 | 351.699095 | 261.769896 | 2799.6 9.084 | 29.2 | 279 | 1.01 | 6340 | 839 | 1.49
009021047-02 | OBS No 351.717175 | 293.699522 | 3303.8 9.040 | 25.3 | 27.9 | 1.01 | 6340 | 10.55 | 1.49
009021047-03 | OBS No 351.702382 | 229.799412 | 1927.4 6.689 | 179 | 17.7| 1.01 | 6340 | 7.13 | 1.49
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type
009021047-01 | OBS | FP 0.00 | O | 1| O | O | vop_SEC_DV—MOD_SEC_ALT—DEEP_V_SHAPED—HAS_SEC_TCE—PERIOD_ALIAS_DV—PERIOD_ALTAS_ALT—CENT_FEW_DIFFS
009021047-02 | OBS | FP 0.00 | 1 | 1] O | O | rs_sEc_TCE CENT_FEW_DIFFS
009021047-03 | OBS | FP 0.00 | 1 |0 | 1 | 1 | rvpIV_TRANS_SKYE SAME_NTL_PERIOD— CENT_FEW_DIFFS—HALO_GHOST —EPHEM_MATCH

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 009021047-01

No Significant Match Found



http://exoplanetarchive.ipac.caltech.edu/docs/API_kepcandidate_columns.html##proj_disp_col
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This Data Validation Report Summary was produced in the Kepler Science Operations Center Pipeline at NASA Ames Research Center

KicOffset—st: 3/0/0/0 [3]
DifflmageQuality—fgm: 1.00 [3/3]
DifflmageOverlap—fno: 1.00 [3/3]



TCE 009021047-01, PDC Light Curves
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TCE 009021047-01
= P = 351.699 days

- P = 703.398 days
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Flux

DV Odd/Even
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Unwhitened Relative Flux Value

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 009021047-01 P=351.699095 Days Ty=261.769896 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 009021047-01 P=351.699095 Days Ty=261.769896 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 009021047-01 P=351.702435 Days Ty=261.763892 (BK]D)
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DV Model-Shift Uniqueness Test

009021047-01, P = 351.699095 Days, E = 261.769896 Days
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Alt Model-Shift Uniqueness Test

009021047-01, P = 351.702435 Days, E = 261.763892 Days

Pri Sec | Ter | Pos | FA; | FAy | Freq | Pri-Ter | Pri-Pos | Sec-Ter | Sec-Pos |Odd-Evn| DMM Shape TAT
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Stellar Parameters For KIC 009021047

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

63407575 | 4.457T0950 1 -0.30010320 | 1.01070420 | 1.0667H 153 | 1.4581) 78

+3%/-4% | +2%/-5% | +83%/-117% | +32%/-11% | +13%/-13% | +28% /-52%
Source |  KICO KICO KICO DSEP

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

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

Secondary Eclipse Parameters for KIC 009021047-01 / KOI 7919.01

Detrend | Depth (ppm) | R, (Rg) | Trae (K) | Tops (K) A
DV | -2716£57 | 886757 | 39817 | 5217 580 | 1849301580
Alt. | -2260£70 | 7.147552 | 399150 | 5612105 | 247207352

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




N —> (arcsec)

DV Centroid Data

Supplemental centroid analysis for 009021047-01. Kepler magnitude: 15.25. Transit SNR 27.94
There are 3 quarters with good PRF difference image offsets
The OOT PRF centroid is offset from the target star catalog position by about 6.38 arcsec so the offset from difference PRF-fit to OOT-fit may be invalid.
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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.
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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: difference centroid. red X: large negative pixel value.
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white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.
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white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.
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white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.

Q17 no difference image Q17 no OOT image
1r 1r
0.9F 0.9F
0.8F 0.8F
0.7¢ 0.7¢
0.6F 0.6F
0.5F 0.5F
0.4+ 0.4+
0.31 0.3F
0.2F 0.2F
0.1F 0.1F
% 0.2 0.4 06 0.8 1 % 02 0.4 0.6 0.8 1

fluxWeightedCentroids, Planet 1 of 3

2000 T T T T T T T T T T T
E o
o
S
»
=
= =-2000
<]
—4000
10
2
ﬂl') 0
| 5]
S _10
g -
S
é =20
<]
30 ] ] ] ] | | | ] ] ] ]
-25 =20 -15 -10 -5 0 5 10 15 20 25
Q detrended centroid fit fo transit model =——fp— peak offset
5 30 T T T T T T ! T T T T
o L - = = = —_——_— e —— = = —_—— — — e = = — _—— = ==
t? 20__.—L.—_.!_.—_.—_.!_.—_.—_-.!_.—_.—.!_.—_.—._._._ et — e o e o e | oem e e e e ey
10 -1 e e e e o e N~ « . T e e -
E o : : : 1 o 1 A : :
. ..
2 onioiiSumagapteoon &/ o R S o080 .-
< i

-10

Orbital Phase (hours)



Declination

UKIRT Image




KIC 009021047

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) | (Ra) | (Se)
009021047-01 | OBS | 7919.01 | 351.699095 | 261.769896 | 2799.6 9.084 | 29.2 | 279 | 1.01 | 6340 | 8.39 | 1.49
009021047-02 | OBS No 351.717175 | 293.699522 | 3303.8 9.040 | 25.3 | 27.9 | 1.01 | 6340 | 10.55 | 1.49
009021047-03 | OBS No 351.702382 | 229.799412 | 1927 .4 6.689 | 179 | 17.7 | 1.01 | 6340 | 7.13 | 1.49
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type
00902 1 047‘0 1 OB S FP 0 . 00 O 1 O O MOD_SEC_DV—MOD_SEC_ALT—DEEP_V_SHAPED—HAS_SEC_TCE—PERIOD_ALIAS_DV—PERIOD_ALIAS_ALT—CENT_FEW_DIFFS
009021047-02 OBS FP 000 ]_ 1 O O IS_SEC_TCE—CENT_FEW_DIFFS
00902 1 047‘ 03 O B S F P 0 . 00 ]_ 0 ]_ 1 INDIV_TRANS_SKYE—SAME_NTL_PERIOD—CENT_FEW_DIFFS—HALO_GHOST—EPHEM_MATCH

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 009021047-02

No Significant Match Found



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

DV One-Page Summary

KIC: 9021047 Candidate:2 of 3 Period: 351.717 d
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Software Revision: svn+ssh://murzim/repo/soc/tags/release/9.3.42@60958
This Data Validation Report Summary was produced in the Kepler Science Operations Center Pipeline at NASA Ames Research Center

Teffp = 3774 [2489] K [1.400]

Date Generated: 30-Jan-2016 21:32:53 Z

OotOffset—st: 2/0/0/0 [2]
KicOffset—st: 2/0/0/0 [2]
DifflmageQuality—fgm: 1.00 [2/2]
DifflmageOverlap—fno: 1.00 [3/3]



TCE 009021047-02, PDC Light Curves
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TCE 009021047-02
- P =351.717 days

- P = 703.434 days

P = 175.859 days
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DV Odd/Even

TCE 009021047-02

2.00e-03 | I T I T I | I I
1.00e-03
0.00e+00
-1.00e-03
>
>
e
-2.00e-03
-3.00e-03
-4.00e-03 [ Odd @ -
Even @
* Model Fit —
—5.008-03 ] | ] | ] | ] | ]
-0.002 -0.0015 -0.001 -0.0005 0 0.0005 0.001 0.0015 0.002

Phase



ALT Odd/Even
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Unwhitened Relative Flux Value

Whitened Flux Value [o]

Non-Whitened Vs. Whitened Light Curve

Planet 2 : Phased Unwhitened Flux Time Series (Fit Epoch/Period)
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PDC Quarter-Phased Transit Curves

TCE 009021047-02 P=351.717175 Days T¢=293.699522 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 009021047-02 P=351.717175 Days T¢=293.699522 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 009021047-02 P=351.736491 Days T¢=293.653101 (BKJD)
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DV Model-Shift Uniqueness Test

009021047-02, P = 351.717175 Days, E = 293.699522 Days
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Alt Model-Shift Uniqueness Test

009021047-02, P = 351.736491 Days, E = 293.653101 Days
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Stellar Parameters For KIC 009021047

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

63407555 | 4.45770900 | 030070320 | 1.0107055 | 1.06610135 | 1.45870 70

+3%/-4% | +2%/-5% | +83%/-117% | +32%/-11% | +13%/-13% | +28% /-52%

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 009021047-02 / KOI

Detrend | Depth (ppm) | R, (Rgy) | Tinar (K) | Tops (K) A
DV | -1800£60 |14.617%87 | 309738 | 403072 | 4716300
Alt. | -1668481 | 11617047 | 399730 | 428675727 | 660875541

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




Supplemental centroid analysis for 009021047-02. Kepler magnitude: 15.25. Transit SNR 27.95

DV Centroid Data

There are 2 quarters with good PRF difference image offsets
The OOT PRF centroid is offset from the target star catalog position by about 6.33 arcsec so the offset from difference PRF-fit to OOT-fit may be invalid.

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.

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec |
PRF-fit source offset from OOT 11.523 £ 0.600 19.21 7.773 £ 0.711 | -8.506 £ 0.487
PREF-fit source offset from KIC position 5.300 4+ 0.586 9.05 3.027 + 0.746 | -4.351 + 0.490
photometric centroid source offset 4.69 £ 0.41 11.52 3.31 £ 0.43 -3.33 £ 0.38
offset from difference PRF-fit to OOT PRF-fit offset from difference PRF—fit to KIC position offset from photometric centroids
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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: 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.

Q9 no difference image

Q9 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 ‘ ‘ ‘ ‘ 0 ‘ ‘ ‘ ‘ ;o
0 0.2 0.4 0.6 0.8 10 0.2 0.4 0.6 0.8 1
Q10 difference image <10 Q10 OOT image « 10°
9
8
7
1
! 6
]
]
| 1,
X e
9021047, 15.248 4
A
1
‘ 3
‘ 2

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 1 % 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 1 % 0.2 0.4 0.6 08 1




white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.
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white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.
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KIC 009021047

Q1-17 DR25 TCE Parameters

TCE Run KOI? Period Epoch Depth | Duration | MES | SNR R, T, R, Sp
Type (Days) | (BKJD) | (ppm) | (Hours) (Re) | (1) | (Re) | (Se)
009021047-01 | OBS | 7919.01 | 351.699095 | 261.769896 | 2799.6 9.084 | 29.2 | 279 | 1.01 | 6340 | 839 | 1.49
009021047-02 | OBS No 351.717175 | 293.699522 | 3303.8 9.040 | 25.3 | 27.9 | 1.01 | 6340 | 10.55 | 1.49
009021047-03 | OBS No 351.702382 | 229.799412 | 1927.4 6.689 | 179 | 17.7 | 1.01 | 6340 7.13 | 1.49
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type
009021047-01 | OBS | FP 0.00 | O | 1] 0| O | wop_sec_pv—MOD_SEC_ALT— DEEP_V_SHAPED—HAS_SEC_TCE—PERTOD_ALTAS_DV-—PERTOD_ALTAS_ALT—CENT_FEW_DIFFS
009021047-02 | OBS | FP 0.00 | 1| 1] 0 | O | 15_SEC_TCE—CENT_FEW_DIFFS
009021047-03 | OBS | FP 0.00 | 1 {0 | 1 | 1 | 1NDIv_TRANS_SKYE—SAME_NTL_PERIOD—CENT_FEW_DIFFS—HALO_GHOST—EPHEM_MATCH
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 009021047-03
TCE (1) KIC Parent (2) | Parent KIC | P1:Py | Dist (#7) | ARow | ACol | my my; | Dy/Dy | Mechanism | Flag | op | or
009021047-03 | 9021047 | 008560861-01 8560861 11:1 3024.5 7 -1 8.50 | 15.25 | 39.21 | Col-Anomaly 1 2.96 | 0.25

Notes: P1:Py is the period ratio. Dist is the distance in arcseconds. ARow and ACol are the number of pixels apart in row and column. ms and m; are the
magnitudes of the parent and child. Ds/D; is the parent’s transit depth dividied by the child’s. op and or are the significance of the match in period and epoch.

For a match to be considered significant op < 5.0 and o7 < 5.0. Matches which have op and o very close to this cutoff should recieve extra scrutiny, especially if
the period ratio is very large.
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TCE 009021047-03, PDC Light Curves
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Unwhitened Relative Flux Value

Whitened Flux Value [5]

Non-Whitened Vs. Whitened Light Curve

Planet 3 : Phased Unwhitened Flux Time Series (Fit Epoch/Period)
\ \ \ | |

_o . ! 2
3 N _
A
- l l B
-0.2 01 0 01 02 0.3 04 05 0.6 07

Phase

Planet 3 : Phased Whitened Flux Time Series (Fit Epoch/Period)

|
&
|

N
o
|

Phase



PDC Quarter-Phased Transit Curves

TCE 009021047-03 P=351.702382 Days T7=229.799412 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 009021047-03 P=351.702382 Days T7=229.799412 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 009021047-03 P=351.695624 Days T¢=229.814173 (BK]D)
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DV Model-Shift Uniqueness Test

009021047-03, P = 351.702382 Days, E = 229.799412 Days
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Alt Model-Shift Uniqueness Test

009021047-03, P = 351.695624 Days, E = 229.814173 Days
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Stellar Parameters For KIC 009021047

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

63407575 | 4.457T0950 1 -0.30010320 | 1.01070420 | 1.0667H 153 | 1.4581) 78

+3%/-4% | +2%/-5% | +83%/-117% | +32%/-11% | +13%/-13% | +28% /-52%
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 009021047-03 / KOI

Detrend | Depth (ppm) | Ry, (Rgy) | Traz (K) | Tops (K) Ay
DV | 516465 | 9.7745%2 | 399*2) | 367871731 | 2035719920
Alt. 471480 | 8437550 | 39970 | 38057557 | 3546756,

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 009021047-03. Kepler magnitude: 15.25. Transit SNR 17.71

There are 3 quarters with good PRF difference image offsets
The OOT PRF centroid is offset from the target star catalog position by about 6.38 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 11.611 4+ 0.144 80.91 6.133 + 0.133 | -9.859 + 0.147
PREF-fit source offset from KIC position 5.812 + 0.134 43.43 1.361 + 0.141 | -5.650 + 0.133
photometric centroid source offset 15.08 + 0.92 16.43 9.07 £ 0.91 -12.05 + 0.93
offset from difference PRF-fit to OOT PRF-fit offset from difference PRFfit to KIC position offset from photometric centroids
201 16520841, 20.006 20 16520841, 20.006 207 16520841, 20.006
15¢ ; 15¢ } 15t }
10 l 1 10 l 1 10} l ]
| *9021036, 15.377 | ¥9021036, 15.377 | ¥9021036, 15.377
T 5f | : T 5f | : T 5t | :
2 | 16520884, 20.405 2 | 16520884, 20.405 2 | 16520884, 20.405
& O *9021066,19.553 “KIC 9021047, 15.248 | 8 0| *9021066,19.553  '.k|C 9021047, 15.248 | & 0 9021066, 19.553 +KIC 9021047, 15.248 |
n *9021065, 19.323 +16520892, 21.63 A *9021065, 19.323 | +16520892, 21.63 A *9021065, 19,323 16520892, 21.63:
z -5 : z 50 R z -5 :
-0 *df **************** 0021021, 15.036 -10 3 9021021, 15.036 o @ 7777777777777777 +9021021, 15.036
-15¢ } 9021024, 19.243 -15¢ } 9021024, 19.243 -15¢ } 9021024, 19.243
‘ 9021027, 19.145 ‘ 9021027, 19.145 ‘ 9021027, 19.145
-20 _ *16329860: 29-898 B -20 16920860, 29958 ] -20[ _ *160329860: 29-898
-20 -10 0 10 20 -20 -10 0 10 20 -20 -10 0 10 20
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.



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