KIC 007115785

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)
007115785-01 | OBS | 0672.02 | 41.749450 | 153.845051 | 1032.9 5.860 | 67.5 | 66.9 | 0.91 | 5506 | 3.25 13.24
007115785-02 | OBS | 0672.01 | 16.087845 | 140.638478 | 590.4 3.269 | 47.7 | 50.3 | 0.91 | 5506 | 2.68 47.23
007115785-03 | OBS | 0672.03 | 0.566786 | 131.831046 27.0 3.681 | 12.8 | 12.7| 0.91 | 5506 | 0.47 | 4089.26
007115785-04 | OBS No 34.948375 | 136.272091 | 404.6 1.608 8.0 6.8 | 0.91 | 5506 | 1.98 16.79
007115785-05 | OBS No 15.458865 | 132.590079 | 217.3 2.399 8.7 8.3 | 0.91 | 5506 | 1.54 49.81
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type
007115785-01 | OBS | PC 1.00 | O | O] O | O | no_comment
007115785-02 | OBS | PC | 1.00 | O | O | O | O | wo_comsenr
0071 1 5785‘03 OB S FP 0 . 00 ]_ 0 O 1 LPP_DV—MOD_NONUNIQ_ALT—EPHEM_MATCH
0071 1 5785_04 OB S FP 0 . 00 ]_ 0 ]_ O INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV—ALL_TRANS_CHASES—CENT_FEW_DIFFS—HALO_GHOST
0071 1 5 785_05 OB S FP 0 . 00 1 0 1 O INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—CENT_FEW_DIFFS—HALO_GHOST

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 007115785-01

No Significant Match Found



http://exoplanetarchive.ipac.caltech.edu/docs/API_kepcandidate_columns.html##proj_disp_col
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DV One-Page Summary

KIC: 7115785 Candidate: 1 of 5 Period: 41.749 d
KOI: K00672.02 Name: Kepler-209c Corr: 0.982
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Out of Transit Centroid Offsets DV Fit Results: DV Diagnostic Results:
2 Period = 41.74945 [0.00007] d ShortPeriod-sig: 100.0% [26.860]
S Epoch = 153.8451 [0.0014] BKJD LongPeriod-sig: N/A
s 1 Q5 1 Rp/R* = 0.0325 [0.0014] ModelChiSquare2-sig: 90.8%
S a/R* = 36.54 [6.14] ModelChiSquareGof-sig: 100.0%
= 0 6‘;18’; 13.998 | b = 0.78 [0.08] Bootstrap—pfa: 0.00e+00
R} 4 Seff = 13.24 [2.47 RollingBand-fgt: 1.00 [32/32]
5 Q17 eff = 13.24 [2.47] GhostDiagnostic—chr: 6.728
o 1 a2 | Teq =486 [23] K
3 Q1 Rp = 3.24 [0.42] Re Centroid-sig: 2.4%
a=0.2279 [0.0249] AU Centroid—so: 0.380 arcsec [2.030]
-2 L L ! L L L L OotOffset-rm: 0.042 arcsec [0.320
-8 -20 -0 0 10 20 30 4 8 2 1 0 -1 -2 3 Ag = 12021 [54.91] [2.170] KicOffset—rm: 0.227 arcsec [[1 .840]]
Phase [Hours] RA Offset (arcsec) Teffp = 2490 [269] K [7.420] OotOffset—st: 4/3/4/5 [16]

KicOffset-st: 4/3/4/5 [16]
L . DifflmageQuality—fgm: 1.00 [16/16]
Software Revision: svn+ssh:/murzim/repo/soc/tags/release/9.3.42@60958 -- Date Generated: 30-Jan-2016 05:48:12 Z DiffimageOverlap—fno: 0.00 [0/16]

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



TCE 007115785-01, PDC Light Curves
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TCE 007115785-01

P = 83.499 days

P= 41.749 days

P = 20.875 days
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DV Odd/Even

TCE 007115785-01
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Non-Whitened Vs. Whitened Light Curve

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

TCE 007115785-01 P=41.749450 Days Ty=153.845051 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 007115785-01 P=41.749450 Days Ty=153.845051 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 007115785-01 P=41.749529 Days Ty=153.842964 (BK]D)
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DV Model-Shift Uniqueness Test

007115785-01, P = 41.749450 Days, E = 112.095601 Days

Pri Sec | Ter | Pos | FA; | FAy | Freq | Pri-Ter | Pri-Pos | Sec-Ter | Sec-Pos |Odd-Evn| DMM Shape TAT
1145|488 |1 4.73 532|512 273 |1.45]| 109.8 109.2 0.15 -0.44 0.30 0.99 0.04 0.31
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Alt Model-Shift Uniqueness Test

007115785-01, P = 41.749529 Days, E = 112.093435 Days

Pri Sec | Ter | Pos | FA; | FAy | Freq | Pri-Ter | Pri-Pos | Sec-Ter | Sec-Pos |Odd-Evn| DMM Shape TAT
106.3| 2.86 | 2.72 |1 3.37 | 5.13 | 2.77 | 0.87 | 103.6 103.0 0.14 -0.51 0.13 0.98 0.03 1.04
1000
500
E 0
£ 500
X
=]
r -1000
-1500
-2000 A 1 LA 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
200 T \A T
0
< -200
o
S 400 F
X
=)
TR -600
-800
-1000 : LA 4
200 I — T 200 200 T T T
0 * Primary g 0 0 339 Even ¥
,é -200 -200 -200
g -400 -400 -400
x -600 -600 -600
- -800 - -800 -800
-1000 555 -1000 -1000 %E
-1200 ' ' ' -1200 . ! ' -1200 ' ! :
-0.006 0.000 0.006 -0.006 0.000 0.006 -0.006 0.000 0.006
100 T | 100 | T |
80 - Secondary . 80 - Tertiary |
60 } 60 F
- 40 40
= 20 L
a 20 1
o 0
= i 0
=< -20
3 _40 '20
. -60 -40
80 -60 }
-100 -80 -80 - Positive il
_120 | | | _loo | | | _loo | | |
0.722 0.728 0.733 0.512 0.517 0.523 0.222 0.227 0.233
Phase Phase Phase



Stellar Parameters For KIC 007115785

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

55067110 | 4.47310004 1 0.04070130 1 0.91470-411 1 0.9041990 | 1.6670418

+2%/-0% | +1%/-2% | +375%/-375% | +12%/-8% | +6%/-6% | +25%/-28%
Source | SPESHS SPESS SPESS DSEP

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

Secondary Eclipse Parameters for KIC 007115785-01 / KOI 0672.02

Detrend | Depth (ppm) | Ry (Rgy) | Traz (K) | Tops (K) | Agps
DV | 4449 |328%9) | 68275 |3093" )50 | 11775
Alt. 269 | 3167037 | 678750 | 28877, | T4t

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 007115785-01. Kepler magnitude: 14.00. Transit SNR 66.88
There are 16 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.26 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec ‘
PREF-fit source offset from OOT 0.042 + 0.133 0.32 -0.035 + 0.123 | 0.023 + 0.147
PREF-fit source offset from KIC position 0.227 + 0.124 1.84 -0.189 + 0.122 | -0.127 + 0.152
photometric centroid source offset 0.38 + 0.19 2.03 -0.16 + 0.23 0.34 + 0.18

offset from difference PRF-fit to OOT PRFfit offset from difference PRF—fit to KIC position offset from photometric centroids

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

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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large negative pixel value

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 007115785

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) | (R) | (Se)
007115785-01 | OBS | 0672.02 | 41.749450 | 153.845051 | 1032.9 5.860 | 67.5| 66.9 | 0.91 | 5506 | 3.25 13.24
007115785-02 | OBS | 0672.01 | 16.087845 | 140.638478 | 590.4 3.269 | 47.7 | 50.3 | 0.91 | 5506 | 2.68 47.23
007115785-03 | OBS | 0672.03 | 0.566786 | 131.831046 27.0 3.681 | 12.8 | 12.7| 0.91 | 5506 | 0.47 | 4089.26
007115785-04 | OBS No 34.948375 | 136.272091 | 404.6 1.608 8.0 6.8 | 0.91 | 5506 | 1.98 16.79
007115785-05 | OBS No 15.458865 | 132.590079 | 217.3 2.399 8.7 8.3 | 0.91 | 5506 | 1.54 49.81
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type
007115785-01 | OBS | PC | 1.00 | O | O | O | O | wo_comsent
007115785-02 | OBS | PC | 1.00 | 0 | 0| O | O | wo_comsenr
0071 1 5785‘03 OB S FP 0 . 00 ]_ 0 O 1 LPP_DV—MOD_NONUNIQ_ALT—EPHEM_MATCH
0071 1 5785_04 OB S FP 0 . 00 ]_ 0 ]_ O INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV—ALL_TRANS_CHASES—CENT_FEW_DIFFS—HALO_GHOST
0071 1 5 785_05 OB S FP 0 . 00 1 0 1 O INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—CENT_FEW_DIFFS—HALO_GHOST

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 007115785-02

No Significant Match Found
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DV One-Page Summary

KIC: 7115785 Candidate: 2 of 5 Period: 16.088 d
KOI: K00672.01 Name: Kepler-209b  Corr: 0.954
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Software Revision: svn+ssh://murzim/repo/soc/tags/release/9.3.42@60958

RA Offset (arcsec)

Teffp = 2765 [194] K [10.670]

Date Generated: 30-Jan-2016 05:48:19 Z

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

OotOffset—st: 4/4/4/5 [17]
KicOffset-st: 4/4/4/5 [17]
DifflmageQuality—fgm: 1.00 [17/17]
DifflmageOverlap—fno: 0.00 [0/17]



TCE 007115785-02, PDC Light Curves
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Normalized Flux

Normalized Flux

TCE 007115785-02

P = 8.044 days - P = 16.088 days - P = 32.176 days
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DV Odd/Even

TCE 007115785-02
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Unwhitened Relative Flux Value

Whitened Flux Value [o]
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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 007115785-02 P=16.087845 Days Ty=140.638478 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 007115785-02 P=16.087845 Days Ty=140.638478 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 007115785-02 P=16.087710 Days Ty=140.644682 (BK]D)
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DV Model-Shift Uniqueness Test

007115785-02, P = 16.087845 Days, E = 124.550633 Days

Flux (ppm)

Flux (ppm)

Flux (ppm)

Flux (ppm)

Pri Sec | Ter | Pos | FA; | FAy | Freq | Pri-Ter | Pri-Pos | Sec-Ter | Sec-Pos |Odd-Evn| DMM Shape TAT
8031419413447 15.03]|259]|154 76.1 75.8 0.06 -0.28 0.26 1.00 0.05 0.18
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Alt Model-Shift Uniqueness Test

007115785-02, P = 16.087710 Days, E = 124.556972 Days

Flux (ppm)

Flux (ppm)

Flux (ppm)

Flux (ppm)

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 007115785

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

55067110 | 4.47310004 1 0.04070130 1 0.91470-411 1 0.9041990 | 1.6670418

+2%/-0% | +1%/-2% | +375%/-375% | +12%/-8% | +6%/-6% | +25%/-28%
Source | SPESHS SPESS SPESS DSEP

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

Secondary Eclipse Parameters for KIC 007115785-02 / KOI 0672.01

Detrend | Depth (ppm) | R, (Rg) | Trnaz (K) | Tops (K) | Agss
DV 317 | 272708 1 935780 | 30011138 | 334"
Alt. 3148 | 2397020 | 935736 | 32161123 | 4ot

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 007115785-02. Kepler magnitude: 14.00. Transit SNR 50.31
There are 17 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.26 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec ‘
PREF-fit source offset from OOT 0.290 + 0.089 3.27 -0.015 + 0.126 | -0.290 + 0.089
PREF-fit source offset from KIC position 0.462 + 0.093 4.97 -0.161 + 0.131 | -0.433 + 0.085
photometric centroid source offset 0.37 +£ 0.24 1.57 0.14 + 0.28 -0.35 + 0.23
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large negative pixel value

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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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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white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.
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KIC 007115785

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) | (Sa)
007115785-01 | OBS | 0672.02 | 41.749450 | 153.845051 | 1032.9 5.860 | 67.5 | 66.9 | 0.91 | 5506 | 3.25 13.24
007115785-02 | OBS | 0672.01 | 16.087845 | 140.638478 | 590.4 3.269 | 47.7 | 50.3 | 0.91 | 5506 | 2.68 47.23
007115785-03 | OBS | 0672.03 | 0.566786 | 131.831046 27.0 3.681 | 12.8 | 12.7 | 0.91 | 5506 | 0.47 | 4089.26
007115785-04 | OBS No 34.948375 | 136.272091 404.6 1.608 8.0 6.8 | 0.91 | 5506 | 1.98 16.79
007115785-05 | OBS No 15.458865 | 132.590079 217.3 2.399 8.7 83| 0.91 | 5506 | 1.54 49.81
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type
007115785-01 | OBS | PC 1.00 | O [ 0] O | O | no_coment
007115785-02 | OBS | PC 1.00 | O [0 ] 0| O | vo_commenr
007115785-03 | OBS | FP 0.00 | 1|0 | 0| 1 | rrp_pvMOD_NONUNIQ_ALTEPHEM_MATCH
007115785-04 | OBS | FP 0.00 | T {0 | 1| O | nDIV_TRANS_RUBBLE TRANS_GAPPED LPP_DVALL_TRANS_CHASES- CENT_FEW_DIFFS HALO_GHOST
007115785-05 | OBS | FP 0.00 | T {0 | 1| O | rvpIv_TRANS_RUBBLE TRANS_GAPPED LPP_DVMOD_NONUNTQ_ALT MOD_TER_ALT —CENT_FEW_DIFFS— HALO_GHOST
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 007115785-03
TCE (1) KIC Parent (2) | Parent KIC | P;:Py | Dist (#7) | ARow | ACol | mjy m; Dy/D; | Mechanism | Flag | op or
007115785-03 | 7115785 | RR-Lyr-pri 7198959 1:1 733.4 39 -181 | 7.86 | 14.00 | 23085.00 | Direct-PRF 0 2.44 | 18.46

Notes: P: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 op < 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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DV One-Page Summary
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DV Fit Results:

DV Diagnostic Results:

4 (gg Period = 0.56679 [0.00001] d ShortPeriod-sig: N/A
= fd Epoch = 131.8310 [0.0029] BKJD  LongPeriod—sig: 100.0% [81.34c]
2 2 Rp/R* = 0.0047 [0.0048] ModelChiSquare2-sig: N/A
S a/R* = 1.34 [2.44] ModelChiSquareGof-sig: N/A
i 3 0 #7115785, 13.998 b =0.01[702.23] Bootstrap—pfa: 1.35e-25
B » Q9 RollingBand—fgt: 1.00 [2193/2193]
C=a Seff = 4089.26 [761.28] X . .
% 2 Teq = 2039 [95] K GhostDiagnostic—chr: 0.4449
2 4 Q13 Rp = 0.47 [0.49] Re Centroid-sig: 0.4%
a=0.0130[0.0014] AU Centroid—so: 1.383 arcsec [1.580]
L L L ! ! L L L L L _ OotOffset-rm: 2.501 arcsec [4.030]
6 4 2 0 -2 -4 -6 -8 -10 -12 Ag =4.41[9.68] [0.350] KicOffset—rm: 2.696 arcsec [3.930]

Phase [Hours]

Software Revision: svn+ssh://murzim/repo/soc/tags/release/9.3.42@60958

RA Offset (arcsec)

Teffp = 4569 [2500] K [1.010]

Date Generated: 30-Jan-2016 05:48:29 Z

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

OotOffset—st: 4/4/4/3 [15]
KicOffset-st: 4/4/4/3 [15]
DifflmageQuality—fgm: 0.27 [4/15]
DifflmageOverlap—fno: 1.00 [17/17]



TCE 007115785-03, PDC Light Curves
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TCE 007115785-03
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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 007115785-03 P= 0.566786 Days Ty=131.831047 (BKJD)
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DV Quarter-Phased Transit Curves

TCE 007115785-03 P= 0.566786 Days Ty=131.831047 (BKJD)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 007115785-03 P= 0.566808 Days Ty=131.795388 (BK]D)
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DV Model-Shift Uniqueness Test

007115785-03, P = 0.566786 Days, E = 131.264261 Days
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Alt Model-Shift Uniqueness Test

007115785-03, P = 0.566808 Days, E = 131.228580 Days
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Stellar Parameters For KIC 007115785

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

55067110 | 4.47310004 1 0.04070130 1 0.91470-411 1 0.9041990 | 1.6670418

+2%/-0% | +1%/-2% | +375%/-375% | +12%/-8% | +6%/-6% | +25%/-28%
Source | SPESHS SPESS SPESS DSEP

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

Secondary Eclipse Parameters for KIC 007115785-03 / KOI 0672.03

Detrend | Depth (ppm) | R, (Rg) | Trae (K) | Tops (K) A
DV Sl 0561555 | 285270, | 36461 00 | 14174065
Alt. 441 0.741938 | 2852+ 118 | 302715520 | 0.63775434

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 007115785-03. Kepler magnitude: 14.00. Transit SNR 12.73
There are 4 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.26 arcsec

N —> (arcsec)

offset from difference PRF—fit to OOT PRF—fit

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec ‘
PREF-fit source offset from OOT 2.501 + 0.621 4.03 -0.824 + 0.594 | -2.361 + 0.640
PREF-fit source offset from KIC position 2.696 + 0.685 3.93 -0.952 + 0.573 | -2.523 + 0.691
photometric centroid source offset 1.38 &+ 0.87 1.58 0.35 + 1.05 -1.34 + 0.86

5F

N W b

-

*KIC 7115785, 13.998 -

+

E <- (arcsec)

N —> (arcsec)

5F

N w »
BN

or +KIC 7115785, 13.998 -

offset from difference PRF-fit to KIC position

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)

5785, 13.998

E <- (arcsec)

; Vermillion



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: large negative pixel value.

Q5 difference image. Poor Quality Q5 OOT image « 107
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white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.

Q9 difference image. Poor Quality
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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 Q13 OOT image « 10
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white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.

Q17 difference image. Poor Quality Q17 OOT image « 107
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KIC 007115785

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) | (R) | (Se)
007115785-01 | OBS | 0672.02 | 41.749450 | 153.845051 | 1032.9 5.860 | 67.5| 66.9 | 0.91 | 5506 | 3.25 13.24
007115785-02 | OBS | 0672.01 | 16.087845 | 140.638478 | 590.4 3.269 | 47.7 | 50.3 | 0.91 | 5506 | 2.68 47.23
007115785-03 | OBS | 0672.03 | 0.566786 | 131.831046 27.0 3.681 | 12.8 | 12.7| 0.91 | 5506 | 0.47 | 4089.26
007115785-04 | OBS No 34.948375 | 136.272091 | 404.6 1.608 8.0 6.8 | 0.91 | 5506 | 1.98 16.79
007115785-05 | OBS No 15.458865 | 132.590079 | 217.3 2.399 8.7 8.3 | 0.91 | 5506 | 1.54 49.81
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type
007115785-01 | OBS | PC | 1.00 | O | O | O | O | wo_comsent
007115785-02 | OBS | PC | 1.00 | O | O | O | O | wo_comsenr
0071 1 5785‘03 OB S FP 0 . 00 ]_ 0 O 1 LPP_DV—MOD_NONUNIQ_ALT—EPHEM_MATCH
OO 71 1 5 78 5_04 OB S FP 0 s 00 1 0 1 0 INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV—ALL_TRANS_CHASES—CENT_FEW_DIFFS—HALO_GHOST
0071 1 5 785_05 OB S FP 0 . 00 1 0 1 O INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—CENT_FEW_DIFFS—HALO_GHOST

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 007115785-04

No Significant Match Found



http://exoplanetarchive.ipac.caltech.edu/docs/API_kepcandidate_columns.html##proj_disp_col
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DV One-Page Summary

KIC: 7115785 Candidate: 4 of 5

Period: 34.948 d

KOI: KO0672 Name: Kepler-209 Corr: No Ephemeris Match
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DV Fit Results:

Period = 34.94838 [0.00029] d
Epoch = 136.2721 [0.0059] BKJD
Rp/R* = 0.0199 [0.0995]

a/R* = 120.55 [2427.36]

b =0.72[13.97]

Seff = 16.79[3.13]

Teq =516 [24] K

Rp = 1.98 [9.92] Re

a = 0.2024 [0.0222] AU

Ag = 950.16 [9538.53] [0.100]
Teffp = 4431 [11118] K [0.356]

Date Generated: 30-Jan-2016 05:48:40 Z

DV Diagnostic Results:

ShortPeriod-sig: 100.0% [124.260]
LongPeriod-sig: 100.0% [26.860]
ModelChiSquare2-sig: 13.5%
ModelChiSquareGof-sig: 85.9%
Bootstrap—pfa: 8.64e-10
RollingBand—fgt: 1.00 [8/8]
GhostDiagnostic—chr: 0.1023

Centroid-sig: 57.0%

Centroid—so: 0.681 arcsec [0.930]
OotOffset—-rm: 2.327 arcsec [2.430]
KicOffset-rm: 2.525 arcsec [2.85c]
OotOffset—st: 3/4/1/2 [10]
KicOffset-st: 3/4/1/2 [10]
DifflmageQuality—fgm: 0.10 [1/10]
DifflmageOverlap—fno: 0.00 [0/17]



TCE 007115785-04, PDC Light Curves
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Normalized Flux

Normalized Flux

TCE 007115785-04
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Flux

DV Odd/Even

TCE 007115785-04
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ALT Odd/Even

This plot does not exist for this TCE.




Unwhitened Relative Flux Value

Whitened Flux Value [o]
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PDC Quarter-Phased Transit Curves

TCE 007115785-04 P= 34.948375 Days Ty=136.272091 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 007115785-04 P= 34.948375 Days Ty=136.272091 (BK]D)
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This plot does not exist for this TCE.




DV Model-Shift Uniqueness Test

007115785-04, P = 34.948375 Days, E = 101.323716 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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Alt Model-Shift Uniqueness Test

This plot does not exist for this TCE.




Stellar Parameters For KIC 007115785

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

55067110 | 4.47310004 1 0.04070130 1 0.91470-411 1 0.9041990 | 1.6670418

+2%/-0% | +1%/-2% | +375%/-375% | +12%/-8% | +6%/-6% | +25%/-28%
Source | SPESHS SPESS SPESS DSEP

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

Secondary Eclipse Parameters for KIC 007115785-04 / KOI

Detrend | Depth (ppm) | R, (Rgy) | Trae (K) | Tops (K) | Agps
DV 2984+47 | 7.378 121 720727 | 308111331 | 94+TI0
Alt. N/A N/A N/A N/A | N/A

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 007115785-04. Kepler magnitude: 14.00. Transit SNR 6.78

There are 1 quarters with good PRF difference image offsets

The direct PRF centroid is offset from the target star catalog position by about 0.18 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec ‘
PREF-fit source offset from OOT 2.327 + 0.958 2.43 -0.780 + 0.935 | -2.192 + 0.891
PREF-fit source offset from KIC position 2.525 + 0.885 2.85 -1.089 + 0.996 | -2.278 + 0.872
photometric centroid source offset 0.68 + 0.73 0.93 -0.66 + 0.74 -0.17 + 0.60

offset from difference PRF—fit to OOT PRF—fit

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

92.5

92

91.5

91

90.5

90

89.5

88.5

90.5

Q9 difference image. Poor Quality

X

x 4

471 472 473 474 475

Q10 difference image. Poor Quality

90

89.5F

891

88.5¢

881

87.5¢

871

86.51

861

X

85.5

86

85

84

83

82

81

476 477 478 479 480 481

Q11 dlfference image. Poor Quallty

476 a77 478 479 480 481

Q12 difference image. Poor Quality

X

475 476

474

477

Q9 OOT image
4000
3000

2000

1000 115785,

—1000
—-2000

-3000

472 473 474

Q10 OOT image
5000
4000
3000
2000
1000

-1000
-2000
-3000

-4000

476 477 480 481

2500
2000
1500
1000

500

2000
1000 1______7
* 1115793
-1000
—-2000
-3000
-4000 11813096

-5000

|
7115785, 13 998
|
|
|

-6000

-500

-1000
-1500
—-2000

472 473 474 475 476 a77

large negative pixel value




white 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 007115785

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) | (R) | (Se)
007115785-01 | OBS | 0672.02 | 41.749450 | 153.845051 | 1032.9 5.860 | 67.5| 66.9 | 0.91 | 5506 | 3.25 13.24
007115785-02 | OBS | 0672.01 | 16.087845 | 140.638478 | 590.4 3.269 | 47.7 | 50.3 | 0.91 | 5506 | 2.68 47.23
007115785-03 | OBS | 0672.03 | 0.566786 | 131.831046 27.0 3.681 | 12.8 | 12.7| 0.91 | 5506 | 0.47 | 4089.26
007115785-04 | OBS No 34.948375 | 136.272091 | 404.6 1.608 8.0 6.8 | 0.91 | 5506 | 1.98 16.79
007115785-05 | OBS No 15.458865 | 132.590079 | 217.3 2.399 8.7 83| 0.91 | 5506 | 1.54 49.81
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type
007115785-01 | OBS | PC | 1.00 | O | O | O | O | wo_comsent
007115785-02 | OBS | PC | 1.00 | O | O | O | O | wo_comsenr
0071 1 5785‘03 OB S FP 0 . 00 ]_ 0 O 1 LPP_DV—MOD_NONUNIQ_ALT—EPHEM_MATCH
0071 1 5785_04 OB S FP 0 . 00 ]_ 0 ]_ O INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV—ALL_TRANS_CHASES—CENT_FEW_DIFFS—HALO_GHOST
OO 71 ]. 5 785‘05 OB S FP 0 . OO 1 0 1 O INDIV_TRANS_RUBBLE—TRANS_GAPPED—LPP_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—CENT_FEW_DIFFS—HALO_GHOST

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 007115785-05

No Significant Match Found



http://exoplanetarchive.ipac.caltech.edu/docs/API_kepcandidate_columns.html##proj_disp_col
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DV One-Page Summary

KIC: 7115785 Candidate: 50f5 Period: 15.459 d
KOI: KO0672 Name: Kepler-209 Corr: No Ephemeris Match

Kp: 14.00 R*:0.91 Rs Teff: 5506.0 K Logg: 4.47 Fe/H: 0.040

QA TT81]
o

OB [14.1]

Q7 TT21] QB T81] [ QU [T41] QT0[8.1] QT 2] QTZ[18.1]
i | I I . oL 1.

KAPTT4T] QT4[8.1]
! -1 :

T QIE[TZ]

OT7T1k.1]

QTG [18.1]
I . c

bz

I} 1
—51—_ | 1 1=

I | 1 |
-10p- | 1 : . I —

I | 1 1 1 1 1 1 | I I I I 1 1 1 I
_15pAA|AA|AAAqAAAAAqAAA|AA4AAAAAqAAAA]AqAAAAAA*AAA:“AAAAAA4AAAAA4AAAAAA|AAAAApAAAAApAAAAAqA*AAAAp AAAAAAA

200 400 600 800 1000 1200 1400
Time [BKJD]
. Sec Depth: 112.5 [44.6] ppm
x 107

Sec Phase: -1.172 Days Sec MES: 4.4

Relative Flux

PPV - VOV, - SV, - < PN NI - WP w VPN

—105sa YV - VY PV wr - WYOVIIVY o, VYV - v NP YOve
|A - -~ -~ VA A A A - Y | -~ A r | “ A -~ | - A -~ | -~ - A | - A |
-2 0 2 4 6 8 10
Phase [Days] Phase [Hours]
<107 MES: 8.7 Transits: 28
SNR:8.3 ¥*/DoF:1.5 Depth: 217.3 [36.4] ppm
X
5| i -
- g e °® O oo o ° ee® o °
_'_ . o . . . .. O'_ . . R © 4 3 ° ° . . 3 ° o ® Y o
R : L “0. e iy R S . > . e °
ol a0 ke W . ) Iy . Lo N -0 o .° >
R ) O PR f e [<] .o =)
.. . “o o o . ° ° o . . . R T 2 |
’ - g [ °
5L — & .o bd P——y °
= 0 . ® hd 3 hd °
= . e
—10k L l L 4 L l | _ 2 . . . X . . .
-6 -4 -2 0 2 4 6 -6 -4 -2 0 2 4 6
Phase [Hours] Phase [Hours]
Difference Image ) ) .
X 10—4 Depth-sig: 18.8% [1.320] Out of Transit Centroid Offsets DV Fit Results: DV Diagnostic Results:
Odd I Even Q4 Period = 15.45887 [0.00017] d ShortPeriod-sig: 100.0% [81.34c]
5 I 5 5 *18130960, 21.577  #7115779, 15318 | Epoch = 132.5901 [0.0081] BKJD  LongPeriod—sig: 100.0% [3.720]
- e 3 Qs Rp/R* = 0.0154 [0.0187] ModelChiSquare2-sig: 32.8%
X = 0 a8y a/R* = 28.04 [143.17] ModelChiSquareGof-sig: 100.0%
= *7115785, 13.998 1 b =0.84[1.82] Bootstrap—pfa: 1.13e-11
g *: ;?28;7;8:(17 ?)86“7 17 17,366 Seff = 49.81 [9.27] RollingBand-fgt: 1.00 [27/27]
8 5 | Teq = 677 [32] K GhostDiagnostic—chr: 0.1706
o § Rp = 1.54 [1.87] Re Centroid-sig: 70.9%
e 10 *71I5176.18802 2T 01175 [0.0129] AU Centroid—so: 0.975 arcsec [1.240]
- L L L L . : . . OotOffset-rm: 1.593 arcsec [0.950;
5 10 5 0 5 -10 -5 Ag = 360.87 [887.46] [0.41c] 10.95]

RA Offset (arcsec) Teffp = 4565 [2801] K [1.3%]

Phase [Hours]

Software Revision: svn+ssh://murzim/repo/soc/tags/release/9.3.42@60958 Date Generated: 30-Jan-2016 05:48:43 Z
This Data Validation Report Summary was produced in the Kepler Science Operations Center Pipeline at NASA Ames Research Center

KicOffset-rm: 1.578 arcsec [0.99c]
OotOffset—st: 2/2/2/2 [8]
KicOffset-st: 2/2/2/2 [8]
DifflmageQuality—fgm: 0.25 [2/8]
DifflmageOverlap—fno: 0.00 [0/17]



TCE 007115785-05, PDC Light Curves
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TCE 007115785-05

P = 15.459 days P = 30.918 days

7.729 days
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DV Odd/Even

TCE 007115785-05
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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)

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

TCE 007115785-05 P= 15.458865 Days Ty=132.590079 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 007115785-05 P= 15.458865 Days Ty=132.590079 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 007115785-05 P=15.459613 Days Ty=132.553140 (BKJD)
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DV Model-Shift Uniqueness Test

007115785-05, P = 15.458865 Days, E = 117.131214 Days
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007115785-05, P = 15.459613 Days, E = 117.093527 Days

Alt Model-Shift Uniqueness Test
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Stellar Parameters For KIC 007115785

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

55067110 | 4.47310004 1 0.04070130 1 0.91470-411 1 0.9041990 | 1.6670418

+2%/-0% | +1%/-2% | +375%/-375% | +12%/-8% | +6%/-6% | +25%/-28%
Source | SPESHS SPESS SPESS DSEP

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

Secondary Eclipse Parameters for KIC 007115785-05 / KOI

Detrend | Depth (ppm) | R, (Rg) | Tnae (K) | Tops (K) | Agpg
DV | -123425 | 212717 | 0ast3 [ 418572850 | g1 11202
Alt. | 236242 | 2277172 | 049%37 | 463842508 | 341+2159

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 007115785-05. Kepler magnitude: 14.00. Transit SNR 8.29
There are 2 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.26 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec |
PREF-fit source offset from OOT 1.593 + 1.674 0.95 1.283 + 1.529 | -0.944 4+ 1.307
PREF-fit source offset from KIC position 1.578 + 1.599 0.99 1.127 £ 1.381 | -1.105 + 1.526
photometric centroid source offset 0.98 £ 0.79 1.24 -0.97 + 0.79 0.09 + 0.67
offset from difference PRF-fit to OOT PRF-fit  offset from difference PRF-fit to KIC position offset from photometric centroids
6l *18130}960, 21577 ] 6l *18130:960, 21577 ] Nl 18130960, 213.577
. 3
o o S 2
3 ? 3
g 8 8 0~ 785, 13.998 -
0 0 0
Z pd z o}
—al 3
-6 l
6 -4 -2 0 2 4 6 6 4 2 0 2 4 & 6 4 2 0 2 4 s
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: 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 difference image. Poor Quality Q17 OOT image « 10
92,5 ; ; : e
3000 P
2000 1.8
1000 16
1.4
0
1.2
-1000
1
-2000 08
3000 0.6 E
-4000 0.4
-5000 0.2
471 472 473 474 475 ’ 471 472 473 474 475 : N

fluxWeightedCentroids, Planet 5 of 5

A flux (ppm)

Orbital Phase (hours)



Declination

UKIRT Image




	TCE 007115785-01
	DV Summary
	PDC Time Series
	PDC Sine Test
	DV Odd-Even
	ALT Odd-Even
	Whitener
	PDC Multi-Quarter
	DV Multi-Quarter
	Alt. Multi-Quarter
	DV Model-Shift
	Alt. Model-Shift
	Stellar and Secondary Parameters
	DV Centroid Summary
	DV Diff. Images
	Flux-Weighted Centroids
	UKIRT Image

	TCE 007115785-02
	DV Summary
	PDC Time Series
	PDC Sine Test
	DV Odd-Even
	ALT Odd-Even
	Whitener
	PDC Multi-Quarter
	DV Multi-Quarter
	Alt. Multi-Quarter
	DV Model-Shift
	Alt. Model-Shift
	Stellar and Secondary Parameters
	DV Centroid Summary
	DV Diff. Images
	Flux-Weighted Centroids
	UKIRT Image

	TCE 007115785-03
	DV Summary
	PDC Time Series
	PDC Sine Test
	DV Odd-Even
	ALT Odd-Even
	Whitener
	PDC Multi-Quarter
	DV Multi-Quarter
	Alt. Multi-Quarter
	DV Model-Shift
	Alt. Model-Shift
	Stellar and Secondary Parameters
	DV Centroid Summary
	DV Diff. Images
	Flux-Weighted Centroids
	UKIRT Image

	TCE 007115785-04
	DV Summary
	PDC Time Series
	PDC Sine Test
	DV Odd-Even
	ALT Odd-Even
	Whitener
	PDC Multi-Quarter
	DV Multi-Quarter
	Alt. Multi-Quarter
	DV Model-Shift
	Alt. Model-Shift
	Stellar and Secondary Parameters
	DV Centroid Summary
	DV Diff. Images
	Flux-Weighted Centroids
	UKIRT Image

	TCE 007115785-05
	DV Summary
	PDC Time Series
	PDC Sine Test
	DV Odd-Even
	ALT Odd-Even
	Whitener
	PDC Multi-Quarter
	DV Multi-Quarter
	Alt. Multi-Quarter
	DV Model-Shift
	Alt. Model-Shift
	Stellar and Secondary Parameters
	DV Centroid Summary
	DV Diff. Images
	Flux-Weighted Centroids
	UKIRT Image


