KIC 010989859

Q1-17 DR25 TCE Parameters

TCE

Run

KOI?

Period

Epoch

Depth

Duration

MES

SNR

S

P
Type (Days) | (BKJD) | (ppm) | (Hours) (Re) | (K) | (Re) | (Sa)
010989859-01 | OBS | No 1.032262 | 131.862720 14.6 6.908 8.1 7.1 1.28 | 7291 | 0.49 | 9120.32
010989859-02 | OBS | No | 27.797714 | 145.835134 | 231.8 2.094 | 11.2 | 11.5| 1.28 | 7291 | 3.06 | 112.99
010989859-03 | OBS | No | 31.943139 | 158.167322 | 296.6 2.043 | 10.5 | 11.7 | 1.28 | 7291 | 2.57 93.88
010989859-04 | OBS | No | 20.545399 | 145.462444 | 122.0 2.279 87| 57| 1.28 | 7291 | 1.66 | 169.09
010989859-05 | OBS | No | 24.191498 | 148.647136 | 134.3 2.949 80| 6.8] 1.28 | 7291 | 1.72 | 135.99
010989859-06 | OBS | No | 47.767277 | 156.662618 | 384.1 1.137 89| 86| 1.28 | 7291 | 2.71 54.90
010989859-07 | OBS | No | 40.707094 | 170.263259 | 214.2 2.535 88| 84| 1.28 | 7291 | 2.09 67.95
010989859-08 | OBS | No | 35.515074 | 164.594190 | 363.2 1.016 88| 9.6 | 1.28 | 7291 | 2.63 81.50
010989859-09 | OBS | No | 52.174965 | 160.628549 | 285.1 0.641 89| 44| 1.28 | 7291 | 2.23 48.80
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type

010989859-01 | OBS | FP | 0.00 | 1 | 0| O | O | wpp_ov—rpp_aLT

O 1 09898 5 9‘ 02 O B S F P 0 . OO 1 0 O O TRANS_GAPPED—LPP_DV—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT

O 1 09898 5 9— 03 O B S F P 0 . 00 ]_ 0 O O INDIV_TRANS_RUBBLE—TRANS_GAPPED—MOD_NONUNIQ_DV-—MOD_NONUNIQ_ALT

O 1 09898 5 9_ 04 O B S F P 0 . 00 1 0 0 O INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV-—LPP_ALT—MOD_NONUNIQ_DV-—MOD_TER_DV-—MOD_NONUNIQ_ALT-—MOD_TER_ALT—MOD_POS_ALT

O 1 09898 5 9— 05 O B S F P 0 . OO 1 0 1 O INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—HALO_GHOST

O 1 09898 5 9‘ 06 O B S F P 0 . 00 1 O O O INDIV_TRANS_RUBBLE—TRANS_GAPPED—MOD_NONUNIQ_DV—CENT_UNCERTAIN

O 1 09898 5 9‘ 07 O B S F P 0 . 00 ]_ 0 O 0 INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_DV-—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—CENT_FEW_DIFFS

010989859—08 OBS FP 000 ]_ 0 O O TRANS_GAPPED—LPP_DV-—MOD_NONUNIQ_DV-—CENT_FEW_DIFFS

O 1 09898 5 9_ 09 O B S F P 0 . 00 1 0 0 O INDIV_TRANS_RUBBLE_TRACKER—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_DV-—MOD_TER_DV-—MOD_POS_DV-—MOD_NONUNIQ_ALT—

MOD_TER_ALT—MOD_POS_ALT—CENT_FEW_DIFFS

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 010989859-01

No Significant Match Found



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

Period = 1.03226 [0.00002] d
Epoch = 131.8627 [0.0077] BKJD
Rp/R* = 0.0035 [0.0046]

a/R* = 1.31[4.18]

b = 0.02 [402.59]

Seff = 9120.31 [3434.31]
Teq = 2492 [235] K

Rp = 0.49 [0.66] Re
a=0.0213 [0.0052] AU

Ag = 16.74 [43.96] [0.360]
Teffp = 7793 [5081] K [1.04c]

Date Generated: 01-Feb-2016 09:38:02 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: N/A
LongPeriod-sig: 100.0% [64.380]
ModelChiSquare2-sig: N/A
ModelChiSquareGof-sig: N/A
Bootstrap—pfa: 2.51e-10
RollingBand-fgt: 0.86 [850/984]
GhostDiagnostic—chr: 4.092

Centroid-sig: 53.4%

Centroid—so: 1.068 arcsec [0.790]
OotOffset—-rm: 1.045 arcsec [1.260]
KicOffset-rm: 1.188 arcsec [1.380]
OotOffset—st: 3/1/4/2 [10]
KicOffset-st: 3/1/4/2 [10]
DifflmageQuality—fgm: 0.80 [8/10]
DifflmageOverlap—fno: 1.00 [14/14]



TCE 010989859-01, PDC Light Curves
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Normalized Flux

Normalized Flux
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Flux

DV Odd/Even

TCE 010989859-01
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Flux
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Unwhitened Relative Flux Value

Whitened Flux Value [c]

N
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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 010989859-01 P= 1.032262 Days Ty=131.862720 (BKJD)

Phase (Hours)



DV Quarter-Phased Transit Curves

TCE 010989859-01 P= 1.032262 Days Ty=131.862720 (BKJD)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 010989859-01 P= 1.032340 Days Tp=131.801649 (BK]D)
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DV Model-Shift Uniqueness Test

010989859-01, P = 1.032262 Days, E = 130.830458 Days
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Alt Model-Shift Uniqueness Test

010989859-01, P = 1.032340 Days, E = 130.769309 Days
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Stellar Parameters For KIC 010989859

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

72011297 | 4.307709%3 | -0.60075-200 | 1.27810-9%0 | 1.2087015% | 0.815103%

+3%/-4% | +2%/-4% | +42%/-50% | +30%/-13% | +14%/-11% | +44% /-49%
Source | PHOI1 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 010989859-01 / KOI

Detrend | Depth (ppm) | R, (Rg) | Tae (K) | Tops (K) A
DV 13£1 | 0.702058 | 35241555 | 605259502 | 6.1937 153
Alt. 2642 | 0.977093 | 35137232 | 616671255 | 6.87412%,084

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 010989859-01. Kepler magnitude: 13.30. Transit SNR 7.13
There are 8 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.10 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec |
PREF-fit source offset from OOT 1.045 + 0.833 1.26 0.757 + 0.600 | -0.721 + 0.688
PREF-fit source offset from KIC position 1.188 + 0.860 1.38 0.867 + 0.592 | -0.812 + 0.754
photometric centroid source offset 1.07 £ 1.36 0.79 -1.06 + 1.36 -0.09 + 1.38

offset from difference PRF—fit to OOT PRF—fit

offset from

difference PRF—fit to KIC position

6F ‘ 6F : ‘
| |
| |
| |
4 l 4 l
| |
| |
| |
A *15724410,18.215 1 2
[8] (8]
() ()
(%] (%]
e e
& Or 0989859, 13.301 - S O 0989859, 13.301 -
AL AL e
| |
Z Z
_27 _2,
| |
4 + | —4r + |
l l
| |
_6’\ 1 1 1 1 1 ) _6’\ 1 1 1 1 1 1 I}
-6 -4 -2 0 2 4 6 -6 -4 -2 0 2 4 6

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

Q1 difference image. Poor Quality
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white x: KIC target position; +: OOT centroid; A\: difference centroid. red X:

Q5 difference image

Q5 OOT image

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:

Q13 difference image. Poor Quality

difference centroid. red X:

Q13 OOT image

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

A flux (ppm)

Q17 difference image. Poor Quality Q17 OOT image
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KIC 010989859

Q1-17 DR25 TCE Parameters

TCE

Run

KOI?

Period

Epoch

Depth

Duration

MES

SNR

S

P
Type (Days) | (BKJD) | (ppm) | (Hours) (Re) | (K) | (Re) | (Sa)
010989859-01 | OBS | No 1.032262 | 131.862720 14.6 6.908 8.1 7.1 1.28 | 7291 | 0.49 | 9120.32
010989859-02 | OBS | No | 27.797714 | 145.835134 | 231.8 2.094 | 11.2 | 11.5| 1.28 | 7291 | 3.06 | 112.99
010989859-03 | OBS | No | 31.943139 | 158.167322 | 296.6 2.043 | 10.5 | 11.7 | 1.28 | 7291 | 2.57 93.88
010989859-04 | OBS | No | 20.545399 | 145.462444 | 122.0 2.279 87| 57| 1.28 | 7291 | 1.66 | 169.09
010989859-05 | OBS | No | 24.191498 | 148.647136 | 134.3 2.949 80| 6.8] 1.28 | 7291 | 1.72 | 135.99
010989859-06 | OBS | No | 47.767277 | 156.662618 | 384.1 1.137 89| 86| 1.28 | 7291 | 2.71 54.90
010989859-07 | OBS | No | 40.707094 | 170.263259 | 214.2 2.535 88| 84| 1.28 | 7291 | 2.09 67.95
010989859-08 | OBS | No | 35.515074 | 164.594190 | 363.2 1.016 88| 9.6 | 1.28 | 7291 | 2.63 81.50
010989859-09 | OBS | No | 52.174965 | 160.628549 | 285.1 0.641 89| 44| 1.28 | 7291 | 2.23 48.80
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type

010989859-01 | OBS | FP | 0.00 | 1 | 0| O | O | vep_ov—rpp_aLt

O 1 0989859‘02 OB S FP 0 . 00 ]_ 0 0 O TRANS_GAPPED—LPP_DV—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT

O 1 09898 5 9— 03 O B S F P 0 . 00 ]_ 0 O O INDIV_TRANS_RUBBLE—TRANS_GAPPED—MOD_NONUNIQ_DV-—MOD_NONUNIQ_ALT

O 1 09898 5 9_ 04 O B S F P 0 . 00 1 0 0 O INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV-—LPP_ALT—MOD_NONUNIQ_DV-—MOD_TER_DV-—MOD_NONUNIQ_ALT-—MOD_TER_ALT—MOD_POS_ALT

O 1 09898 5 9— 05 O B S F P 0 . OO 1 0 1 O INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—HALO_GHOST

O 1 09898 5 9‘ 06 O B S F P 0 . 00 1 O O O INDIV_TRANS_RUBBLE—TRANS_GAPPED—MOD_NONUNIQ_DV—CENT_UNCERTAIN

O 1 09898 5 9‘ 07 O B S F P 0 . 00 ]_ 0 O 0 INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_DV-—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—CENT_FEW_DIFFS

010989859—08 OBS FP 000 ]_ 0 O O TRANS_GAPPED—LPP_DV-—MOD_NONUNIQ_DV-—CENT_FEW_DIFFS

O 1 09898 5 9_ 09 O B S F P 0 . 00 1 0 0 O INDIV_TRANS_RUBBLE_TRACKER—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_DV-—MOD_TER_DV-—MOD_POS_DV-—MOD_NONUNIQ_ALT—

MOD_TER_ALT—MOD_POS_ALT—CENT_FEW_DIFFS

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 010989859-02

No Significant Match Found
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Software Revision: svn+ssh://murzim/repo/soc/tags/release/9.3.42@60958 Date Generated: 01-Feb-2016 09:38:12 Z
This Data Validation Report Summary was produced in the Kepler Science Operations Center Pipeline at NASA Ames Research Center

KicOffset-rm: 0.321 arcsec [0.350]
OotOffset—st: 3/1/2/3 [9]
KicOffset-st: 3/1/2/3 [9]
DifflmageQuality—fgm: 0.56 [5/9]
DifflmageOverlap—fno: 0.43 [6/14]



TCE 010989859-02, PDC Light Curves
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Normalized Flux

Normalized Flux
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Non-Whitened Vs. Whitened Light Curve

Planet 2 : Phased Unwhitened Flux Time Series (Fit Epoch/Period)

Unwhitened Relative Flux Value
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PDC Quarter-Phased Transit Curves

TCE 010989859-02 P=27.797714 Days Ty=145.835134 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 010989859-02 P=27.797714 Days Ty=145.835134 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 010989859-02 P= 27.797459 Days Ty=145.833049 (BKJD)
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DV Model-Shift Uniqueness Test

010989859-02, P = 27.797714 Days, E = 118.037420 Days
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Alt Model-Shift Uniqueness Test

010989859-02, P = 27.797459 Days, E = 118.035590 Days

Pri

Sec | Ter | Pos

FA7

FA,

Fred

Pri-Ter

Pri-Pos

Sec-Ter

Sec-Pos

Odd-Evn

DMM

Shape

TAT

8.6916.12[5.11| 4.90

5.24

2.95

1.40

3.58

3.79

1.01

1.22

0.94

1.01

0.36

0.81

Flux (ppm)

Flux (ppm)

Flux (ppm)

Flux (ppm)

-500 '

-0.003 0.000

200

0.003

100 [

-100
-200
-300 |
-400 |-
-500 |-
-600 -

I I
* Secondary
L

0.659

0.662

0.665
Phase

| -

-0.003 0.000

0.003

|
Tertiary

>

0.443
Phase

0.446

-0.003 0.000

0.003

Posiltive

-0.038

-0.035
Phase

-0.032



Stellar Parameters For KIC 010989859

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

72011297 | 4.307709%3 | -0.60075-200 | 1.27810-9%0 | 1.2087015% | 0.815103%

+3%/-4% | +2%/-4% | +42%/-50% | +30%/-13% | +14%/-11% | +44% /-49%
Source | PHOI1 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 010989859-02 / KOI

Detrend | Depth (ppm) | R, (Rg) | Trae (K) | Tops (K) | A
DV _158425 | 8.83FL081 | 1168782 | 368012020 | 414337
Alt. 201433 | 875750 | 1173780 | 382642353 | 517309

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 010989859-02. Kepler magnitude: 13.30. Transit SNR 11.50
There are 5 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.17 arcsec

N —> (arcsec)

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec |
PREF-fit source offset from OOT 0.228 + 1.099 0.21 0.213 + 0.963 | 0.081 + 0.895
PREF-fit source offset from KIC position 0.321 + 0.907 0.35 0.321 + 0.902 | 0.004 4+ 0.904
photometric centroid source offset 1.29 £ 0.96 1.35 1.20 £+ 0.95 -0.48 £ 1.01

offset from difference PRF—fit to OOT PRF-fit

offset from difference

*15724410, 18:.215

5

-
3
©
%
-
2
[
i
N —> (arcsec)
o B

| -1f
3
l _al
_al ‘ _al
‘
5 0 5 5

359, 13.301 |

PRF-fit to KIC position

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.

N —> (arcsec)

+KIC 10989859, 13.301

offset from photometric centroids

0
E <- (arcsec)

; Vermillion



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

Q5 difference image

Q5 OOT image

OOT centroid; A: difference centroid. red X: large negative pixel value

x 10
35
3
2.5
. 2
0989859, 13.30
1
! 1.5
e
*15724410,7187215
1
1
0.5
0 E
233 234 235 236 237 238 239 233 234 235 236 237 238 239 it
Q6 difference image « 107
14000
4
12000
35
10000
3
8000
2.5
6000
2
4000
2000 15
0 1
—-2000 0.5
-4000 0
233 234 235 236 237 238 239 240 233 234 235 236 237 238 239 240
Q7 no difference image Q7 no OOT image
1r 1
0.9+ 0.9
0.8F 0.8
0.7F 0.7
0.6F 0.6
0.5F 0.5
0.4F 0.4
0.31 0.3
0.2F 0.2
0.1F 0.1
0 ‘ ‘ ‘ ‘ 0 ‘ ‘ ‘ ‘ ‘
0 0.2 0.4 0.6 0.8 10 0.2 0.4 0.6 0.8 1
Q8 difference image Q8 OOT image « 107
8000
3
7000 | S
6000 25
5000
4000 2
9859, 13.301
3000 15
2000 10, 18.215
1000 1
0 0.5
-1000 648

230

231 232 233 234 235

230

231

232 233 234 235




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

650

Q9 difference image. Poor Quality

Q9 OOT image

large negative pixel value

648

230

231 232 233 234 235

230

231 232 233 234 235

x 10
5000 4
4000 35
3
3000
1
i 25
: 2000 i
2
*‘L098’98 098'9859 13.30
1000 i
15
r15724410 18. r15724410 18.215 ]
0 1 e
1 l o ° N/\
o E
233 234 235 236 237 238 239 s
Q10 difference image. Poor Quality « 107
r 1 MM6000
35
5000
4000 s
3000 25
2000
2
1000
0 ! 15 ]
4410,,18.215 .
-1000 G 1 o
-2000 05
-3000 ]
. . . 0 E
233 234 235 236 237 238 239 240 233 234 235 236 237 238 239 240 s
Q11 no difference image Q11 no OOT image
1r 1
0.9- 0.9
0.8¢ 0.8
0.7+ 0.7
0.61 0.6
0.5¢ 0.5
0.41 0.4
0.3+ 0.3
0.2r 0.2
0.1r 0.1
0 ‘ ‘ ‘ ‘ Do ‘ ‘ ‘ ‘ .
0 0.2 0.4 0.6 0.8 10 0.2 0.4 0.6 0.8 1
Q12 difference image. Poor Quality Q12 OOT image « 107
653 35
10000 3
652
25
651 5000
0989859, 13.301 2
1
1
650 0 10, 18.2}5 15
649 1
-5000 ]
05 = N/\




white x:

Q13 difference image. Poor Quality

KIC target position; +: OOT centroid; A: difference centroid. red X:

Q13 OOT image

large negative pixel value

x 10
2000 4
1000 35
0 3
1
-1000 : 25
]
-2000 3 2
098'.9859 13.30
-3000 15
+15724410 18.215
-4000 1
-5000 0.5
-6000 0
233 234 235 236 237 238 239 233 234 235 236 237 238 239
Q14 difference image <107
35
10000
3
8000
25
6000
2
1
0989859, 13.301 4000 Al09898$9 13.301 15
1
1 I
4410,118.215 2000 4410,118.215 1
i 15724 I +15724
| - - -
0 05
0
233 234 235 236 237 238 239 240 233 234 235 236 237 238 239 240
Q15 no difference image Q15 no OOT image
1r 1r
0.9¢ 0.9¢
0.8f 0.8f
0.7t 0.7t
0.6/ 0.6/
0.5¢ 0.5¢
0.4f 0.4f
0.3f 0.3f
0.2f 0.2f
0.1f 0.1f
0 ‘ ‘ ‘ ‘ D0 ‘ ‘ ‘ ‘ ;o
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1
Q16 difference image. Poor Quality Q16 OOT image « 107
‘ ; ‘ ‘ ‘ 4000 —
2000
1000
651F 1t 10 2
9098 9859, 13.301
-1000 :
15
650F g
X *15724410,18.2 x -2000 10, 18. 215
- 1
649k X X 3000
-4000 05
6487 x ! ! | _5000
‘ ‘ 0

230 231 232 233 234 235

230 231 232 233 234 235




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

Q17 OOT image

Q17 difference image x 10 <10
: ; ; ; ; 4
6541 X
35
9 . :
25
6521
/\ J 2
651 %1098 | 0989859, 13.30 »
] 15
+157244:10, 18.215 |
6501 1 o
eaok x 0.5 N/\
Zé3 254 255 25-36 257 21;,8 2é9 233 234 235 236 237 238 239 0 A e E s
fluxWeightedCentroids, Planet 2 of 9
I T

1000 — T T T T

A flux (ppm)

A RA (marc-sec)

-4

| L) detrended centroid —— fit 1o transit model ——— peak offsel

A DEC (marc-sec)

Orbital Phase (hours)



Declination

UKIRT Image

g

=)
g et @ N

51.019:50:50.049.0

29:00.0 l () '.:' |

e
1 1

E -
X L

= S




KIC 010989859

Q1-17 DR25 TCE Parameters

TCE

Run

KOI?

Period

Epoch

Depth

Duration

MES

SNR

S

P
Type (Days) | (BKJD) | (ppm) | (Hours) (Re) | (K) | (Re) | (Sa)
010989859-01 | OBS | No 1.032262 | 131.862720 14.6 6.908 8.1 7.1 1.28 | 7291 | 0.49 | 9120.32
010989859-02 | OBS | No | 27.797714 | 145.835134 | 231.8 2.094 | 11.2 | 11.5| 1.28 | 7291 | 3.06 | 112.99
010989859-03 | OBS | No | 31.943139 | 158.167322 | 296.6 2.043 | 10.5 | 11.7 | 1.28 | 7291 | 2.57 93.88
010989859-04 | OBS | No | 20.545399 | 145.462444 | 122.0 2.279 87| 57| 1.28 | 7291 | 1.66 | 169.09
010989859-05 | OBS | No | 24.191498 | 148.647136 | 134.3 2.949 80| 6.8] 1.28 | 7291 | 1.72 | 135.99
010989859-06 | OBS | No | 47.767277 | 156.662618 | 384.1 1.137 89| 86| 1.28 | 7291 | 2.71 54.90
010989859-07 | OBS | No | 40.707094 | 170.263259 | 214.2 2.535 88| 84| 1.28 | 7291 | 2.09 67.95
010989859-08 | OBS | No | 35.515074 | 164.594190 | 363.2 1.016 88| 9.6 | 1.28 | 7291 | 2.63 81.50
010989859-09 | OBS | No | 52.174965 | 160.628549 | 285.1 0.641 89| 44| 1.28 | 7291 | 2.23 48.80
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type

010989859-01 | OBS | FP | 0.00 | 1 | 0| O | O | vep_ov—rpp_aLt

O 1 09898 5 9‘ 02 O B S F P 0 . OO 1 0 O O TRANS_GAPPED—LPP_DV—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT

O 1 0989859‘03 OB S FP 0 . 00 ]_ 0 O O INDIV_TRANS_RUBBLE—TRANS_GAPPED—MOD_NONUNIQ_DV-—MOD_NONUNIQ_ALT

O 1 09898 5 9_ 04 O B S F P 0 . 00 1 0 0 O INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV-—LPP_ALT—MOD_NONUNIQ_DV-—MOD_TER_DV-—MOD_NONUNIQ_ALT-—MOD_TER_ALT—MOD_POS_ALT

O 1 09898 5 9— 05 O B S F P 0 . OO 1 O 1 O INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—HALO_GHOST

O 1 09898 5 9‘ 06 O B S F P 0 . 00 1 O O O INDIV_TRANS_RUBBLE—TRANS_GAPPED—MOD_NONUNIQ_DV—CENT_UNCERTAIN

O 1 09898 5 9‘ 07 O B S F P 0 . OO ]_ 0 O O INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_DV-—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—CENT_FEW_DIFFS

010989859—08 OBS FP 000 ]_ 0 O O TRANS_GAPPED—LPP_DV-—MOD_NONUNIQ_DV-—CENT_FEW_DIFFS

O 1 09898 5 9_ 09 O B S F P 0 . 00 1 0 0 O INDIV_TRANS_RUBBLE_TRACKER—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_DV-—MOD_TER_DV-—MOD_POS_DV-—MOD_NONUNIQ_ALT—

MOD_TER_ALT—MOD_POS_ALT—CENT_FEW_DIFFS

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 010989859-03

No Significant Match Found
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DV Fit Results:

Period = 31.94314 [0.00025] d
Epoch = 158.1673 [0.0076] BKJD
Rp/R* = 0.0184 [0.0087]

a/R* = 55.02 [159.43]

b = 0.91 [0.56]

Seff = 93.88 [35.35]
Teq =794 [75] K

Rp =2.57 [1.44] Re

a =0.2099 [0.0509] AU

Ag = 908.80 [970.61] [0.940]
Teffp = 6738 [1724] K [3.440]

DV Diagnostic Results:

ShortPeriod-sig: 100.0% [34.010]
LongPeriod-sig: 100.0% [37.570]
ModelChiSquare2-sig: 3.0%
ModelChiSquareGof-sig: 98.4%
Bootstrap-pfa: 8.15e-11
RollingBand-fgt: 0.83 [5/6]
GhostDiagnostic—chr: 0.4941

Centroid-sig: 40.6%

Centroid—so: 0.356 arcsec [0.510]
OotOffset-rm: 0.993 arcsec [1.830]
KicOffset-rm: 0.892 arcsec [1.290]
OotOffset—st: 3/1/3/2 [9]
KicOffset-st: 3/1/3/2 [9]
DifflmageQuality—fgm: 0.44 [4/9]
DifflmageOverlap—fno: 0.29 [4/14]

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



TCE 010989859-03, PDC Light Curves
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Non-Whitened Vs. Whitened Light Curve

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

TCE 010989859-03 P= 31.943139 Days Ty=158.167322 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 010989859-03 P= 31.943139 Days Ty=158.167322 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 010989859-03 P= 31.943259 Days Ty=158.146655 (BK]D)
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DV Model-Shift Uniqueness Test

010989859-03, P = 31.943139 Days, E = 126.224183 Days
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Alt Model-Shift Uniqueness Test

010989859-03, P = 31.943259 Days, E = 126.203396 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 010989859

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

72011297 | 4.307709%3 | -0.60075-200 | 1.27810-9%0 | 1.2087015% | 0.815103%

+3%/-4% | +2%/-4% | +42%/-50% | +30%/-13% | +14%/-11% | +44% /-49%
Source | PHOI1 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 010989859-03 / KOI

Detrend | Depth (ppm) | R, (Rg) | Trae (K) | Tops (K) Ay
DV | -131£35 | 2727090 | 111718) | 556312 | 431758
Alt. | -199442 | 3.107155 | 111975 | 58087500° | 511790

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 010989859-03. Kepler magnitude: 13.30. Transit SNR 11.69
There are 4 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.09 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec |
PREF-fit source offset from OOT 0.993 + 0.544 1.83 -0.121 + 0.986 | 0.985 + 0.563
PREF-fit source offset from KIC position 0.892 + 0.693 1.29 -0.025 + 0.996 | 0.892 + 0.690
photometric centroid source offset 0.36 £ 0.69 0.51 0.16 + 0.67 0.32 + 0.70
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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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.
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white x: KIC target position; +: OOT centroid; A\: difference centroid. red X:
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white x: KIC target position; +: OOT centroid; A\: difference centroid. red X:
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white x: KIC target position; +: OOT centroid; A\: difference centroid. red X:
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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 010989859

Q1-17 DR25 TCE Parameters

TCE

Run

KOI?

Period

Epoch

Depth

Duration

MES

SNR

S

P
Type (Days) | (BKJD) | (ppm) | (Hours) (Re) | (K) | (Re) | (Sa)
010989859-01 | OBS | No 1.032262 | 131.862720 14.6 6.908 8.1 7.1 1.28 | 7291 | 0.49 | 9120.32
010989859-02 | OBS | No | 27.797714 | 145.835134 | 231.8 2.094 | 11.2 | 11.5| 1.28 | 7291 | 3.06 | 112.99
010989859-03 | OBS | No | 31.943139 | 158.167322 | 296.6 2.043 | 10.5 | 11.7 | 1.28 | 7291 | 2.57 93.88
010989859-04 | OBS | No | 20.545399 | 145.462444 | 122.0 2.279 87| 57| 1.28 | 7291 | 1.66 | 169.09
010989859-05 | OBS | No | 24.191498 | 148.647136 | 134.3 2.949 80| 6.8] 1.28 | 7291 | 1.72 | 135.99
010989859-06 | OBS | No | 47.767277 | 156.662618 | 384.1 1.137 89| 86| 1.28 | 7291 | 2.71 54.90
010989859-07 | OBS | No | 40.707094 | 170.263259 | 214.2 2.535 88| 84| 1.28 | 7291 | 2.09 67.95
010989859-08 | OBS | No | 35.515074 | 164.594190 | 363.2 1.016 88| 9.6 | 1.28 | 7291 | 2.63 81.50
010989859-09 | OBS | No | 52.174965 | 160.628549 | 285.1 0.641 89| 44| 1.28 | 7291 | 2.23 48.80
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type

010989859-01 | OBS | FP | 0.00 | 1 | 0| O | O | vep_ov—rpp_aLt

O 1 09898 5 9‘ 02 O B S F P 0 . OO 1 0 O O TRANS_GAPPED—LPP_DV—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT

O 1 09898 5 9— 03 O B S F P 0 . 00 ]_ 0 O O INDIV_TRANS_RUBBLE—TRANS_GAPPED—MOD_NONUNIQ_DV-—MOD_NONUNIQ_ALT

O 1 0989859_04 OB S FP 0 . 00 1 0 O 0 INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV-—LPP_ALT—MOD_NONUNIQ_DV-—MOD_TER_DV-—MOD_NONUNIQ_ALT-—MOD_TER_ALT—MOD_POS_ALT

O 1 09898 5 9— 05 O B S F P 0 . OO 1 0 1 O INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—HALO_GHOST

O 1 09898 5 9‘ 06 O B S F P 0 . 00 1 O O O INDIV_TRANS_RUBBLE—TRANS_GAPPED—MOD_NONUNIQ_DV—CENT_UNCERTAIN

O 1 09898 5 9‘ 07 O B S F P 0 . 00 ]_ 0 O 0 INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_DV-—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—CENT_FEW_DIFFS

010989859—08 OBS FP 000 ]_ 0 O O TRANS_GAPPED—LPP_DV-—MOD_NONUNIQ_DV-—CENT_FEW_DIFFS

O 1 09898 5 9_ 09 O B S F P 0 . 00 1 0 0 O INDIV_TRANS_RUBBLE_TRACKER—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_DV-—MOD_TER_DV-—MOD_POS_DV-—MOD_NONUNIQ_ALT—

MOD_TER_ALT—MOD_POS_ALT—CENT_FEW_DIFFS

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 010989859-04

No Significant Match Found
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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 = 6847 [4636] K [1.280]

Date Generated: 01-Feb-2016 09:38:19 Z

OotOffset—st: 3/0/2/4 [9]
KicOffset-st: 3/0/2/4 [9]
DifflmageQuality—fgm: 0.33 [3/9]
DifflmageOverlap—fno: 0.43 [6/14]



TCE 010989859-04, PDC Light Curves
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Normalized Flux

Normalized Flux

TCE 010989859-04
P = 10.273 days - P = 20.545 days - P = 41.091 days
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DV Odd/Even

TCE 010989859-04
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Unwhitened Relative Flux Value

Whitened Flux Value [o]

Non-Whitened Vs. Whitened Light Curve

Planet 4 : Phased Unwhitened Flux Time Series (Fit Epoch/Period)
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PDC Quarter-Phased Transit Curves

TCE 010989859-04 P= 20.545399 Days Ty=145.462444 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 010989859-04 P= 20.545399 Days Ty=145.462444 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 010989859-04 P= 20.545120 Days Ty=145.453882 (BK]D)
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DV Model-Shift Uniqueness Test

010989859-04, P = 20.545399 Days, E = 124.917045 Days
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Alt Model-Shift Uniqueness Test

010989859-04, P = 20.545120 Days, E = 124.908762 Days
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Stellar Parameters For KIC 010989859

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

72011297 | 4.307709%3 | -0.60075-200 | 1.27810-9%0 | 1.2087015% | 0.815103%

+3%/-4% | +2%/-4% | +42%/-50% | +30%/-13% | +14%/-11% | +44% /-49%
Source | PHOI1 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 010989859-04 / KOI

Detrend | Depth (ppm) | R, (Rgy) | Tonae (K) | Tops (K) Ay
DV | -104%24 | 24278 | 1202787 | 560319342 | 23811507
Alt. | -177+44 2397725 | 130005, | 633019355 | 38215

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 010989859-04. Kepler magnitude: 13.30. Transit SNR 5.73
There are 3 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.17 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec ‘
PREF-fit source offset from OOT 2.545 + 0.873 2.91 -2.027 + 0.918 | -1.540 + 0.790
PREF-fit source offset from KIC position 2.567 + 0.866 2.96 -1.949 + 0.924 | -1.670 £+ 0.781
photometric centroid source offset 291 + 1.35 2.15 -0.59 + 1.26 2.85 + 1.35

offset from difference PRF—fit to OOT PRF—fit

8f ‘ ' 1 8f ‘
| |
6f ‘ 67 ‘
| |
4 l 4 1
| |
| |
g 20 15724410, 18.215 g 2 15724410, 18.215
8 8
3 of 8 0f
7 7
z-2r A\ z-2r A\
-4+ -4+
| |
-6+ | -6 |
| |
-8t ‘ | -8¢ ‘ 1

E <- (arcsec)

offset from difference PRF-fit to KIC position
‘ ‘ ‘ T p

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)

0
E <- (arcsec)

; Vermillion
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white x: KIC target position; +: OOT centroid; A\: difference centroid. red X:
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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 010989859

Q1-17 DR25 TCE Parameters

TCE

Run

KOI?

Period

Epoch

Depth

Duration

MES

SNR

S

P
Type (Days) | (BKJD) | (ppm) | (Hours) Re) | K) | (Re) | (Sa)
010989859-01 | OBS | No 1.032262 | 131.862720 14.6 6.908 8.1 7.1 1.28 | 7291 | 0.49 | 9120.32
010989859-02 | OBS No | 27.797714 | 145.835134 | 231.8 2.094 | 11.2 | 11.5| 1.28 | 7291 | 3.06 | 112.99
010989859-03 | OBS | No | 31.943139 | 158.167322 | 296.6 2.043 | 10.5 | 11.7 | 1.28 | 7291 | 2.57 93.88
010989859-04 | OBS | No | 20.545399 | 145.462444 | 122.0 2.279 87| 57| 1.28 | 7291 | 1.66 | 169.09
010989859-05 | OBS | No | 24.191498 | 148.647136 | 134.3 2.949 80| 6.8 1.28 | 7291 | 1.72 | 135.99
010989859-06 | OBS | No | 47.767277 | 156.662618 | 384.1 1.137 89| 86| 1.28 | 7291 | 2.71 54.90
010989859-07 | OBS | No | 40.707094 | 170.263259 | 214.2 2.535 88| 84| 1.28 | 7291 | 2.09 67.95
010989859-08 | OBS | No | 35.515074 | 164.594190 | 363.2 1.016 88| 9.6 | 1.28 | 7291 | 2.63 81.50
010989859-09 | OBS | No | 52.174965 | 160.628549 | 285.1 0.641 89| 44| 1.28 | 7291 | 2.23 48.80
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type

010989859-01 | OBS | FP | 0.00 | 1 | 0| O | O | vep_ov—rpp_aLt

O 1 09898 5 9‘ 02 O B S F P 0 . OO 1 0 O O TRANS_GAPPED—LPP_DV—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT

O 1 09898 5 9— 03 O B S F P 0 . 00 ]_ 0 O O INDIV_TRANS_RUBBLE—TRANS_GAPPED—MOD_NONUNIQ_DV-—MOD_NONUNIQ_ALT

O 1 09898 5 9_ 04 O B S F P 0 . 00 1 0 0 O INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV-—LPP_ALT—MOD_NONUNIQ_DV-—MOD_TER_DV-—MOD_NONUNIQ_ALT-—MOD_TER_ALT—MOD_POS_ALT

O 1 0989859‘05 OB S FP 0 . 00 1 0 1 O INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_ALT—MOD_NONUNIQ_DV-—MOD_NONUNIQ_ALT—MOD_TER_ALT-—MOD_POS_ALT-—HALO_GHOST

O 1 09898 5 9‘ 06 O B S F P 0 . 00 1 O O O INDIV_TRANS_RUBBLE—TRANS_GAPPED—MOD_NONUNIQ_DV—CENT_UNCERTAIN

O 1 09898 5 9‘ 07 O B S F P 0 . OO ]_ 0 O 0 INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_DV-—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—CENT_FEW_DIFFS

010989859—08 OBS FP 000 ]_ 0 O O TRANS_GAPPED—LPP_DV-—MOD_NONUNIQ_DV-—CENT_FEW_DIFFS

O 1 09898 5 9_ 09 O B S F P 0 . 00 1 0 0 O INDIV_TRANS_RUBBLE_TRACKER—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_DV-—MOD_TER_DV-—MOD_POS_DV-—MOD_NONUNIQ_ALT—

MOD_TER_ALT—MOD_POS_ALT—CENT_FEW_DIFFS

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 010989859-05

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

OotOffset—st: 2/1/4/4 [11]
KicOffset-st: 2/1/4/4 [11]
DifflmageQuality—fgm: 0.36 [4/11]
DifflmageOverlap—fno: 0.29 [4/14]



TCE 010989859-05, PDC Light Curves
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TCE 010989859-05
P= 12.096 days — P = 24,191 days - P = 48.383 days
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Unwhitened Relative Flux Value

Whitened Flux Value [5]

Non-Whitened Vs. Whitened Light Curve

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

TCE 010989859-05 P= 24.191498 Days Ty=148.647136 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 010989859-05 P= 24.191498 Days Ty=148.647136 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 010989859-05 P= 24.190865 Days Ty=148.664864 (BK]D)
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DV Model-Shift Uniqueness Test

010989859-05, P = 24.191498 Days, E = 124.455638 Days
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Alt Model-Shift Uniqueness Test

010989859-05, P = 24.190865 Days, E = 124.473999 Days
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Stellar Parameters For KIC 010989859

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

72011297 | 4.307709%3 | -0.60075-200 | 1.27810-9%0 | 1.2087015% | 0.815103%

+3%/-4% | +2%/-4% | +42%/-50% | +30%/-13% | +14%/-11% | +44% /-49%
Source | PHOI1 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 010989859-05 / KOI

Detrend | Depth (ppm) | R, (Rg) | Tmae (K) | Tops (K) Ay
DV | 99424 | 2127157 | 1226%5) | 58834133 | 35042100
Alt. 18642 | 2497703 | 1228787 | 636077370 | 494750¢

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 010989859-05. Kepler magnitude: 13.30. Transit SNR 6.82
There are 4 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.17 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec |
PREF-fit source offset from OOT 1.296 + 1.061 1.22 1.293 £+ 1.115 | 0.094 £ 1.241
PREF-fit source offset from KIC position 1.392 + 1.167 1.19 1.391 + 1.156 | -0.035 4+ 1.130
photometric centroid source offset 1.83 £+ 1.09 1.67 1.44 + 1.07 -1.14 + 1.13

offset from

difference PRF—fit to KIC position
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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: difference centroid. red X: large negative pixel value.
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white x: KIC target position; +: OOT centroid; A\: difference centroid. red X:

Q5 difference image. Poor Quality

Q5 OOT image

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

Q9 OOT image

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

A flux (ppm)
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UKIRT Image

g

=)
g et @ N

51.019:50:50.049.0

29:00.0 l () '.:' |

e
1 1

E -
X L

= S




KIC 010989859

Q1-17 DR25 TCE Parameters

TCE

Run

KOI?

Period

Epoch

Depth

Duration

MES

SNR

S

P
Type (Days) | (BKJD) | (ppm) | (Hours) (Re) | (K) | (Re) | (Sa)
010989859-01 | OBS | No 1.032262 | 131.862720 14.6 6.908 8.1 7.1 1.28 | 7291 | 0.49 | 9120.32
010989859-02 | OBS | No | 27.797714 | 145.835134 | 231.8 2.094 | 11.2 | 11.5| 1.28 | 7291 | 3.06 | 112.99
010989859-03 | OBS | No | 31.943139 | 158.167322 | 296.6 2.043 | 10.5 | 11.7 | 1.28 | 7291 | 2.57 93.88
010989859-04 | OBS | No | 20.545399 | 145.462444 | 122.0 2.279 87| 57| 1.28 | 7291 | 1.66 | 169.09
010989859-05 | OBS | No | 24.191498 | 148.647136 | 134.3 2.949 80| 6.8] 1.28 | 7291 | 1.72 | 135.99
010989859-06 | OBS | No | 47.767277 | 156.662618 | 384.1 1.137 89| 86| 1.28 | 7291 | 2.71 54.90
010989859-07 | OBS | No | 40.707094 | 170.263259 | 214.2 2.535 88| 84| 1.28 | 7291 | 2.09 67.95
010989859-08 | OBS | No | 35.515074 | 164.594190 | 363.2 1.016 88| 9.6 | 1.28 | 7291 | 2.63 81.50
010989859-09 | OBS | No | 52.174965 | 160.628549 | 285.1 0.641 89| 44| 1.28 | 7291 | 2.23 48.80
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type

010989859-01 | OBS | FP | 0.00 | 1 | 0| O | O | vep_ov—rpp_aLt

O 1 09898 5 9‘ 02 O B S F P 0 . OO 1 0 O O TRANS_GAPPED—LPP_DV—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT

O 1 09898 5 9— 03 O B S F P 0 . 00 ]_ 0 O O INDIV_TRANS_RUBBLE—TRANS_GAPPED—MOD_NONUNIQ_DV-—MOD_NONUNIQ_ALT

O 1 09898 5 9_ 04 O B S F P 0 . 00 1 0 0 O INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV-—LPP_ALT—MOD_NONUNIQ_DV-—MOD_TER_DV-—MOD_NONUNIQ_ALT-—MOD_TER_ALT—MOD_POS_ALT

O 1 09898 5 9— 05 O B S F P 0 . OO 1 0 1 O INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—HALO_GHOST

O 1 0989859-06 OB S FP 0 . OO 1 0 O O INDIV_TRANS_RUBBLE—TRANS_GAPPED—MOD_NONUNIQ_DV—CENT_UNCERTAIN

O 1 09898 5 9‘ 07 O B S F P 0 . 00 ]_ 0 O 0 INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_DV-—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—CENT_FEW_DIFFS

010989859—08 OBS FP 000 ]_ 0 O O TRANS_GAPPED—LPP_DV-—MOD_NONUNIQ_DV-—CENT_FEW_DIFFS

O 1 09898 5 9_ 09 O B S F P 0 . 00 1 0 0 O INDIV_TRANS_RUBBLE_TRACKER—TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_DV-—MOD_TER_DV-—MOD_POS_DV-—MOD_NONUNIQ_ALT—

MOD_TER_ALT—MOD_POS_ALT<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>