KIC 009872330

Q1-17 DR25 TCE Parameters

TCE Run | KOI? Period Epoch Depth | Duration | MES | SNR | R, T, R, Sp
Type (Days) | (BKJD) | (ppm) | (Hours) (Re) | (K) | (Re) | (Se)
009872330-01 | OBS | No | 610.079429 | 247.054340 | 1841.3 2.824 | 13.8 6.6 | 0.81 | 5752 | 3.47 | 0.35
009872330-02 | OBS | No | 305.563220 | 372.367589 | 1127.0 1.364 | 12.4 52| 0.81 | 5752 | 2.97 | 0.88
009872330-03 | OBS | No | 405.705316 | 416.021259 | 1534.4 3.866 | 10.5 6.3 | 0.81 | 5752 | 3.47 | 0.60
009872330-04 | OBS | No | 341.709813 | 259.745047 | 964.7 2.475 | 11.1 3.5 0.81 | 5752 | 2.74 | 0.76
009872330-05 | OBS | No | 524.128729 | 487.558404 | 1460.0 3.262 9.9 571 0.81 | 5752 | 3.18 | 0.43
Robovetter Results
TCE Run | Disp | Score | N C | E | Comments
Type
0098 72 330-0 1 OB S FP 0 - 00 1 O O INDIV_TRANS_CHASES_MARSHALL_SKYE—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MO0OD_NONUNIQ_DV—MOD_TER_DV—MO0OD_POS_DV—CENT_FEW_DIFFS
0098 72 33 0‘ 02 O B S F P 0 . 00 ]_ O 0 INDIV_TRANS_CHASES_MARSHALL_SKYE—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—
INCONSISTENT_TRANS—CENT_FEW_DIFFS
0098 72 33 O— 03 O B S F P 0 . 00 ]_ ]_ O INDIV_TRANS_CHASES_MARSHALL_SKYE—ALL_TRANS_CHASES—MOD_TER_DV—MOD_POS_DV—INCONSISTENT_TRANS—CENT_FEW_DIFFS—HALO_GHOST
0098 72 33 0_ 04 O B S F P 0 . 00 1 0 O INDIV_TRANS_CHASES_MARSHALL_SKYE_ZUMA—LPP_DV—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_P0OS_DV—INCONSISTENT_TRANS—
CENT_FEW_DIFFS
0098 72 33 0_ 05 O B S F P 0 . 00 1 1 O INDIV_TRANS_CHASES_MARSHALL_SKYE—LPP_DV—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—INCONSISTENT_TRANS—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 009872330-01
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
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DV Fit Results:

Period = 610.07943 [0.00604] d
Epoch = 247.0543 [0.0078] BKJD
Rp/R* = 0.0394 [0.0846]

a/R* = 1657.68 [16149.57]

b = 0.27 [34.14]

Seff = 0.35 [0.12]

Teq =196 [17]K

Rp = 3.47 [7.49] Re

a = 1.3506 [0.3002] AU

Ag = 32503.34 [142732.22] [0.230]
Teffp = 4070 [4457] K [0.870]

Date Generated: 30-Jan-2016 05:36:54 Z

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

DV Diagnostic Results:

ShortPeriod-sig: 100.0% [478.070]
LongPeriod-sig: N/A
ModelChiSquare2-sig: 69.4%
ModelChiSquareGof-sig: 86.8%
Bootstrap-pfa: N/A
RollingBand—fgt: 1.00 [3/3]
GhostDiagnostic—chr: -3.298

Centroid-sig: 37.8%

Centroid—so: 1.004 arcsec [0.910]
OotOffset—-rm: 0.462 arcsec [1.460]
KicOffset-rm: 0.331 arcsec [1.04c]
OotOffset—st: 1/1/0/1 [3]
KicOffset—st: 1/1/0/1 [3]
DifflmageQuality—fgm: 0.67 [2/3]
DifflmageOverlap—fno: 1.00 [3/3]
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TCE 009872330-01, PDC Light Curves
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TCE 009872330-01
- P =610.079 days

P =1220.159 days

P = 305.040 days
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DV Odd/Even
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Unwhitened Relative Flux Value

Whitened Flux Value [5]

Non-Whitened Vs. Whitened Light Curve

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

TCE 009872330-01 P=610.079429 Days Tg=247.054340 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 009872330-01 P=610.079429 Days Tg=247.054340 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 009872330-01 P=610.071178 Days Tg=247.063253 (BK]D)
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DV Model-Shift Uniqueness Test

009872330-01, P = 610.079429 Days, E = 247.054340 Days
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009872330-01, P = 610.071178 Days, E = 247.063253 Days

Alt Model-Shift Uniqueness Test

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 009872330

Teg(K) | log(g) Fe/H] | R(Rg) | M(Mg) | p.(grem™)

57527143 1457170082 1 0.34070-300 | 0.80670:212 | 0.88279900 | 237070021

+2%/-3% | +1%/-4% | +88%/-88% | +26%/-9% | +10% /-11% | +22%/-45%
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 009872330-01 / KOI

Detrend | Depth (ppm) | R, (Regy) | Traz (K) | Tops (K) A
DV | -820£156 | 7.037575 | 280735 | 38801441° | 1698719707
Alt. | -358+108 | 7.63729 | 278517 | 32837155 59067 155"

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 009872330-01. Kepler magnitude: 15.08. Transit SNR 6.62

There are 2 quarters with good PRF difference image offsets

The direct PRF centroid is offset from the target star catalog position by about 0.16 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec |
PREF-fit source offset from OOT 0.462 + 0.317 1.46 0.342 + 0.318 | 0.311 4+ 0.316
PREF-fit source offset from KIC position 0.331 + 0.318 1.04 0.277 + 0.318 | 0.181 4+ 0.316
photometric centroid source offset 1.00 £ 1.11 0.91 094 + 1.11 -0.35 £ 1.11
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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.

offset from photometric centroids

N —> (arcsec)

E <- (arcsec)

; Vermillion



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

Q1 no difference image

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

Q5 no difference image

difference centroid. red X: large negative pixel value.
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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 009872330

Q1-17 DR25 TCE Parameters

TCE Run | KOI? Period Epoch Depth | Duration | MES | SNR | R, T, R, Sp
Type (Days) | (BKJD) | (ppm) | (Hours) (Re) | (K) | (Re) | (Se)
009872330-01 | OBS | No | 610.079429 | 247.054340 | 1841.3 2.824 | 13.8 6.6 | 0.81 | 5752 | 3.47 | 0.35
009872330-02 | OBS | No | 305.563220 | 372.367589 | 1127.0 1.364 | 12.4 5.2 | 0.81 | 5752 | 2.97 | 0.88
009872330-03 | OBS | No | 405.705316 | 416.021259 | 1534.4 3.866 | 10.5 6.3 | 0.81 | 5752 | 3.47 | 0.60
009872330-04 | OBS | No | 341.709813 | 259.745047 | 964.7 2.475 | 11.1 3.5 0.81 | 5752 | 2.74 | 0.76
009872330-05 | OBS | No | 524.128729 | 487.558404 | 1460.0 3.262 9.9 571 0.81 | 5752 | 3.18 | 0.43
Robovetter Results
TCE Run | Disp | Score | N C | E | Comments
Type
0098 72 33 O‘ O 1 O B S F P 0 . 00 1 O O INDIV_TRANS_CHASES_MARSHALL_SKYE—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MO0OD_NONUNIQ_DV—MOD_TER_DV—MO0OD_POS_DV—CENT_FEW_DIFFS
0098 72 330‘02 OB S FP 0 - 00 ]_ 0 O INDIV_TRANS_CHASES_MARSHALL_SKYE—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—
INCONSISTENT_TRANS—CENT_FEW_DIFFS
0098 72 33 O— 03 O B S F P 0 . 00 ]_ ]_ O INDIV_TRANS_CHASES_MARSHALL_SKYE—ALL_TRANS_CHASES—MOD_TER_DV—MOD_POS_DV—INCONSISTENT_TRANS—CENT_FEW_DIFFS—HALO_GHOST
0098 72 33 0_ 04 O B S F P 0 . 00 1 0 O INDIV_TRANS_CHASES_MARSHALL_SKYE_ZUMA—LPP_DV—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_P0OS_DV—INCONSISTENT_TRANS—
CENT_FEW_DIFFS
0098 72 33 O_ 05 O B S F P 0 . 00 1 1 O INDIV_TRANS_CHASES_MARSHALL_SKYE—LPP_DV—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—INCONSISTENT_TRANS—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 009872330-02

No Significant Match Found
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TCE 009872330-02
- P = 305.563 days
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DV Odd/Even
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Unwhitened Relative Flux Value

Whitened Flux Value [o]

Planet 2 : Phased Unwhitened Flux Time Series (

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

TCE 009872330-02 P=305.563220 Days Tg=372.367589 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 009872330-02 P=305.563220 Days Tg=372.367589 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 009872330-02 P=305.582399 Days Tg=372.339274 (BK]D)
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DV Model-Shift Uniqueness Test

009872330-02, P = 305.563220 Days, E = 66.804369 Days
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Alt Model-Shift Uniqueness Test

009872330-02, P = 305.582399 Days, E = 66.756875 Days
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Stellar Parameters For KIC 009872330

Teg(K) | log(g) Fe/H] | R(Rg) | M(Mg) | p.(grem™)

57527143 1457170082 1 0.34070-300 | 0.80670:212 | 0.88279900 | 237070021

+2%/-3% | +1%/-4% | +88%/-88% | +26%/-9% | +10% /-11% | +22%/-45%
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 009872330-02 / KOI

Detrend | Depth (ppm) | Ry, (Rgy) | Traz (K) | Tops (K) Ay
DV | -809+140 | 7517780 | 352020 | 377528 | 5463408
Alt. | -237£72 | 701705 | 353775 | 318075007 | 184473

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 009872330-02. Kepler magnitude: 15.08. Transit SNR 5.19
There are 1 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.15 arcsec

10[’
8t
6

N —> (arcsec)

Centroid source offsets from the target star reconstructed from PRF and photometric centroids.

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec |
PREF-fit source offset from OOT 0.569 + 0.587 0.97 -0.421 + 0.567 | 0.382 + 0.610
PREF-fit source offset from KIC position 0.570 + 0.579 0.98 -0.486 + 0.567 | 0.298 + 0.610
photometric centroid source offset 2.25 + 2.15 1.05 1.24 £+ 2.16 1.88 £ 2.14

offset from difference PRF—fit to OOT PRF—fit

E <- (arcsec)

offset from difference PRFfit to KIC position

offset from photometric centroids

E <- (arcsec)
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; 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.
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KIC 009872330

Q1-17 DR25 TCE Parameters

TCE Run | KOI? Period Epoch Depth | Duration | MES | SNR | R, T, R, Sp
Type (Days) | (BKJD) | (ppm) | (Hours) (Re) | (K) | (Re) | (Se)
009872330-01 | OBS | No | 610.079429 | 247.054340 | 1841.3 2.824 | 13.8 6.6 | 0.81 | 5752 | 3.47 | 0.35
009872330-02 | OBS | No | 305.563220 | 372.367589 | 1127.0 1.364 | 12.4 52| 0.81 | 5752 | 2.97 | 0.88
009872330-03 | OBS | No | 405.705316 | 416.021259 | 1534.4 3.866 | 10.5 6.3 | 0.81 | 5752 | 3.47 | 0.60
009872330-04 | OBS | No | 341.709813 | 259.745047 | 964.7 2.475 | 11.1 3.5 0.81 | 5752 | 2.74 | 0.76
009872330-05 | OBS | No | 524.128729 | 487.558404 | 1460.0 3.262 9.9 571 0.81 | 5752 | 3.18 | 0.43
Robovetter Results
TCE Run | Disp | Score | N C | E | Comments
Type
0098 72 33 O‘ O 1 O B S F P 0 . 00 1 O O INDIV_TRANS_CHASES_MARSHALL_SKYE—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MO0OD_NONUNIQ_DV—MOD_TER_DV—MO0OD_POS_DV—CENT_FEW_DIFFS
0098 72 33 O‘ 02 O B S F P 0 . 00 ]_ O 0 INDIV_TRANS_CHASES_MARSHALL_SKYE—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—
INCONSISTENT_TRANS—CENT_FEW_DIFFS
0098 72 330‘03 OB S FP 0 - 00 ]_ ]_ O INDIV_TRANS_CHASES_MARSHALL_SKYE-—ALL_TRANS_CHASES—MOD_TER_DV-—M0OD_P0S_DV-—INCONSISTENT_TRANS—CENT_FEW_DIFFS—HALO_GHOST
0098 72 33 0_ 04 O B S F P 0 . 00 1 0 O INDIV_TRANS_CHASES_MARSHALL_SKYE_ZUMA—LPP_DV—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_P0OS_DV—INCONSISTENT_TRANS—
CENT_FEW_DIFFS
0098 72 33 O_ 05 O B S F P 0 . 00 1 1 O INDIV_TRANS_CHASES_MARSHALL_SKYE—LPP_DV—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—INCONSISTENT_TRANS—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 009872330-03

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
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DV Fit Results:

Period = 405.70532 [0.00867] d
Epoch = 416.0213 [0.0097] BKJD
Rp/R* = 0.0395 [0.0335]

a/R* = 550.63 [2092.12]

b =0.78[1.92]

Seff = 0.60 [0.21]

Teq =225[19] K

Rp = 3.47 [3.09] Re
a=1.0290 [0.2287] AU

Ag = 32662.33 [57633.18] [0.570]
Teffp = 4668 [2028] K [2.19%]

Date Generated: 30-Jan-2016 05:37:40 Z

DV Diagnostic Results:

ShortPeriod-sig: 100.0% [334.59]
LongPeriod-sig: 100.0% [561.88c]
ModelChiSquare2-sig: 81.9%
ModelChiSquareGof-sig: 90.1%
Bootstrap-pfa: N/A
RollingBand—fgt: 1.00 [3/3]
GhostDiagnostic—chr: 0.22

Centroid-sig: 5.8%

Centroid—so: 1.196 arcsec [1.030]
OotOffset-rm: 0.189 arcsec [0.210]
KicOffset-rm: 0.136 arcsec [0.190]
OotOffset—st: 0/0/1/2 [3]
KicOffset—st: 0/0/1/2 [3]
DifflmageQuality—fgm: 0.33 [1/3]
DifflmageOverlap—fno: 1.00 [3/3]
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Normalized Flux

Normalized Flux
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DV Odd/Even
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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)
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PDC Quarter-Phased Transit Curves

TCE 009872330-03 P=405.705316 Days Tg=416.021259 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 009872330-03 P=405.705316 Days Tg=416.021259 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 009872330-03 P=405.715145 Days Tg=416.012491 (BK]D)
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DV Model-Shift Uniqueness Test

009872330-03, P = 405.705316 Days, E = 10.315943 Days
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Alt Model-Shift Uniqueness Test

009872330-03, P = 405.715145 Days, E = 10.297346 Days
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Stellar Parameters For KIC 009872330

Teg(K) | log(g) Fe/H] | R(Rg) | M(Mg) | p.(grem™)

57527143 1457170082 1 0.34070-300 | 0.80670:212 | 0.88279900 | 237070021

+2%/-3% | +1%/-4% | +88%/-88% | +26%/-9% | +10% /-11% | +22%/-45%
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 009872330-03 / KOI

Detrend | Depth (ppm) | R, (Rg) | Trae (K) | Tops (K) A
DV | -1894+163 | 415732} | 320175 | 565511755 | 63537105
Alt. | 280488 | 4.09755 | 320175 | 38561400 | 94351515

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 009872330-03. Kepler magnitude: 15.08. Transit SNR 6.25

There are 1 quarters with good PRF difference image offsets

The direct PRF centroid is offset from the target star catalog position by about 0.03 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec |
PREF-fit source offset from OOT 0.189 + 0.881 0.21 0.127 4+ 0.411 | 0.140 £ 1.114
PREF-fit source offset from KIC position 0.136 + 0.702 0.19 0.129 + 0.608 | 0.043 4+ 0.948
photometric centroid source offset 1.20 £ 1.16 1.03 0.14 + 1.10 1.19 £ 1.16

offset from difference PRF-fit to OOT PRF-fit  offset from difference PRF-fit to KIC position

5f 5f
4r 4r
3r 3r
2r 2r
o o
o 1r o 1r
e e
& 0r & Or
A A
| -1t | -1t
Z Z
_2, _2,
_3, _3,
-4+ -4+
_5, _5,
I
-5 0 5 -5

E <- (arcsec)

Centroid source offsets from the target star reconstructed from PRF and photometric centroids.

E <- (arcsec)

offset from photometric centroids

N —> (arcsec)

E <- (arcsec)

; 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:

Q5 no difference image

difference centroid. red X: large negative pixel value.
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white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.
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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 009872330

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) | (R2) | (S)
009872330-01 | OBS | No | 610.079429 | 247.054340 | 1841.3 2.824 | 13.8 6.6 | 0.81 | 5752 | 3.47 | 0.35
009872330-02 | OBS | No | 305.563220 | 372.367589 | 1127.0 1.364 | 12.4 52| 0.81 | 5752 | 2.97 | 0.88
009872330-03 | OBS | No | 405.705316 | 416.021259 | 1534.4 3.866 | 10.5 6.3 | 0.81 | 5752 | 3.47 | 0.60
009872330-04 | OBS | No | 341.709813 | 259.745047 | 964.7 2.475 | 11.1 3.5 0.81 | 5752 | 2.74 | 0.76
009872330-05 | OBS | No | 524.128729 | 487.558404 | 1460.0 3.262 9.9 571 0.81 | 5752 | 3.18 | 0.43
Robovetter Results
TCE Run | Disp | Score | N C | E | Comments
Type
0098 72 33 O‘ O 1 O B S F P 0 . 00 1 O O INDIV_TRANS_CHASES_MARSHALL_SKYE—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—CENT_FEW_DIFFS
0098 72 33 O‘ 02 O B S F P O . OO ]_ O O INDIV_TRANS_CHASES_MARSHALL_SKYE—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—
INCONSISTENT_TRANS—CENT_FEW_DIFFS
0098 72 33 O— 03 O B S F P 0 . 00 ]_ ]_ O INDIV_TRANS_CHASES_MARSHALL_SKYE—ALL_TRANS_CHASES—MOD_TER_DV—MOD_POS_DV—INCONSISTENT_TRANS—CENT_FEW_DIFFS—HALO_GHOST
009872330-04 | OBS | FP 0.00 | 1 O | O | INDIV_TRANS_CHASES_MARSHALL_SKYE_ZUMA—LPP_DV—ALL_TRANS_CHASESMOD_NONUNIQ_DV— MOD_TER_DV— MOD_POS_DV—INCONSISTENT_TRANS —
CENT_FEW_DIFFS
0098 72 33 O_ 05 O B S F P 0 . 00 1 1 O INDIV_TRANS_CHASES_MARSHALL_SKYE—LPP_DV—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—INCONSISTENT_TRANS—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 009872330-04
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
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DV Fit Results:

Period = 341.70981 [0.01181] d
Epoch = 259.7450 [0.0238] BKJD
Rp/R* = 0.0312 [0.1922]

a/R* = 730.36 [21040.52]

b =0.76 [15.91]

Seff = 0.76 [0.26]

Teq =238 [20] K

Rp = 2.74 [16.92] Re
a=0.9177 [0.2040] AU

Ag = 59862.72 [738410.28] [0.080]
Teffp = 5751 [17730] K [0.31]

Date Generated: 30-Jan-2016 05:38:00 Z

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

DV Diagnostic Results:

ShortPeriod-sig: 100.0% [306.980]
LongPeriod-sig: 100.0% [334.59]
ModelChiSquare2-sig: 17.1%
ModelChiSquareGof-sig: 62.1%
Bootstrap-pfa: N/A
RollingBand—fgt: 1.00 [3/3]
GhostDiagnostic—chr: 1.906

Centroid-sig: 28.5%

Centroid—so: 2.117 arcsec [0.990]
OotOffset—-rm: 0.458 arcsec [0.530]
KicOffset-rm: 0.512 arcsec [0.760]
OotOffset—st: 3/0/0/0 [3]
KicOffset—st: 3/0/0/0 [3]
DifflmageQuality—fgm: 0.67 [2/3]
DifflmageOverlap—fno: 1.00 [3/3]
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TCE 009872330-04
- P = 341.710 days

P =683.420 days

P =170.855 days
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Non-Whitened Vs. Whitened Light Curve

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

TCE 009872330-04 P=341.709813 Days T¢=259.745047 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 009872330-04 P=341.709813 Days T¢=259.745047 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 009872330-04 P=341.718181 Days T¢=259.741193 (BK]D)
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DV Model-Shift Uniqueness Test

009872330-04, P = 341.709813 Days, E = 259.745047 Days
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Alt Model-Shift Uniqueness Test

009872330-04, P = 341.718181 Days, E = 259.741193 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 009872330

Ter(K) | log(g) Fe/H | R(Re) | MMg) |p.(gem™)
57527143 1457170082 1 0.34070-300 | 0.80670:212 | 0.88279900 | 237070021
+2%/-3% | +1%/-4% | +88%/-88% | +26%/-9% | +10% /-11% | +22%/-45%
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 009872330-04 / KOI

Detrend | Depth (ppm) | R, (Rgy) | Tinar (K) | Tops (K) Aops
DV | -13544148 |13.3975357| 339119 | 341171836 | 3569131316
Alt. | -3954100 | 12.7374485 | 340718 | 200171331 | 1143711227

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 009872330-04. Kepler magnitude: 15.08. Transit SNR 3.53
There are 2 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.09 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec ‘
PREF-fit source offset from OOT 0.458 + 0.857 0.53 -0.446 + 0.911 | -0.100 + 0.195
PREF-fit source offset from KIC position 0.512 + 0.675 0.76 -0.478 + 0.718 | -0.184 + 0.221
photometric centroid source offset 2.12 + 2.15 0.99 -1.96 + 2.18 0.79 + 1.90

offset from photometric centroids

offset from difference PRF-fit to OOT PRFfit offset from difference PRFfit to KIC position

10F ‘ 10F ‘ 10F
al l al l
| |
6f | 6 |
| |
4 1 4r l
| |
g 2 g 2 | )
1) 7] 9]
o e N s R el o
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0 0 0
z ¢ ‘ z 9 : i z
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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.



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
1r 1r
0.9+ 0.9r
0.8¢ 0.8¢
0.7F 0.71
0.6f 0.61
0.5¢ 0.5¢
0.4F 0.4F
0.3+ 0.3f
0.2r 0.2r
0.1r 0.1r
% 0.2 0.4 0.6 08 1 % 02 0.4 0.6 08 1

« 10° Q10 OOT image « 10°
e 9
8
7
6
5
4
3 N
2
1
E
Q11 no difference image Q11 no OOT image
1r 1r
0.9F 0.9F
0.8F 0.8F
0.7F 0.71
0.6F 0.6F
0.5F 0.5F
0.4F 0.4F
0.31 0.3F
0.2F 0.2F
0.1F 0.1F
% 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
1r 1r
0.9F 0.9F
0.8F 0.8F
0.7¢ 0.7¢
0.6F 0.6F
0.5F 0.5F
0.4F 0.4F
0.3F 0.3F
0.2F 0.2F
0.1F 0.1F




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

Q13 no difference image Q13 no OOT image
1r 1r
0.9¢ 0.9F
0.8F 0.8F
0.7F 0.71
0.6F 0.6F
0.5F 0.5F
0.4F 0.4F
0.3F 0.3F
0.2F 0.2F
0.1F 0.1f
% 0.2 0.4 0.6 08 1 % 02 0.4 0.6 08 1
Q14 difference image Q14 OOT image « 10°
S 18000 1000.5 .
16000 8
14000 7
12000 6
10000 5
8000 s
6000
3 N
4000
2000 2
0 1 E
Q15 no difference image Q15 no OOT image
1r 1r
0.9F 0.9F
0.8F 0.8F
0.7F 0.71
0.6F 0.6F
0.5F 0.5F
0.4F 0.4F
0.31 0.3F
0.2F 0.2F
0.1F 0.1F
% 0.2 0.4 0.6 0.8 1 % 02 0.4 0.6 0.8 1
Q16 no difference image Q16 no OOT image
1r 1r
0.9F 0.9F
0.8F 0.8F
0.7F 0.7F
0.6F 0.6F
0.5F 0.5F
0.4F 0.4F
0.3F 0.3F
0.2F 0.2F
0.1F 0.1F




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

large negative pixel value
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KIC 009872330

Q1-17 DR25 TCE Parameters

TCE Run | KOI? Period Epoch Depth | Duration | MES | SNR | R, T, R, Sp
Type (Days) | (BKJD) | (ppm) | (Hours) (Re) | (K) | (Re) | (Se)
009872330-01 | OBS | No | 610.079429 | 247.054340 | 1841.3 2.824 | 13.8 6.6 | 0.81 | 5752 | 3.47 | 0.35
009872330-02 | OBS | No | 305.563220 | 372.367589 | 1127.0 1.364 | 12.4 52| 0.81 | 5752 | 2.97 | 0.88
009872330-03 | OBS | No | 405.705316 | 416.021259 | 1534.4 3.866 | 10.5 6.3 | 0.81 | 5752 | 3.47 | 0.60
009872330-04 | OBS | No | 341.709813 | 259.745047 | 964.7 2.475 | 11.1 3.5 0.81 | 5752 | 2.74 | 0.76
009872330-05 | OBS | No | 524.128729 | 487.558404 | 1460.0 3.262 9.9 5.7 1 0.81 | 5752 | 3.18 | 0.43
Robovetter Results
TCE Run | Disp | Score | N C | E | Comments
Type
0098 72 33 O‘ O 1 O B S F P 0 . 00 1 O O INDIV_TRANS_CHASES_MARSHALL_SKYE—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MO0OD_NONUNIQ_DV—MOD_TER_DV—MO0OD_POS_DV—CENT_FEW_DIFFS
0098 72 33 O‘ 02 O B S F P 0 . 00 ]_ O 0 INDIV_TRANS_CHASES_MARSHALL_SKYE—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—
INCONSISTENT_TRANS—CENT_FEW_DIFFS
0098 72 33 O— 03 O B S F P 0 . 00 ]_ ]_ O INDIV_TRANS_CHASES_MARSHALL_SKYE—ALL_TRANS_CHASES—MOD_TER_DV—MOD_POS_DV—INCONSISTENT_TRANS—CENT_FEW_DIFFS—HALO_GHOST
0098 72 33 0_ 04 O B S F P 0 . 00 1 0 O INDIV_TRANS_CHASES_MARSHALL_SKYE_ZUMA—LPP_DV—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_P0OS_DV—INCONSISTENT_TRANS—
CENT_FEW_DIFFS
0098 72 330‘05 OB S FP 0 . 00 1 1 0 INDIV_TRANS_CHASES_MARSHALL_SKYE—LPP_DV—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—INCONSISTENT_TRANS—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 009872330-05
No Significant Match Found



http://exoplanetarchive.ipac.caltech.edu/docs/API_kepcandidate_columns.html##proj_disp_col
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TCE 009872330-05
— P =524.129 days

P =1048.257 days

P =262.064 days
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DV Odd/Even

TCE 009872330-05
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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)
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PDC Quarter-Phased Transit Curves

TCE 009872330-05 P=524.128729 Days Ty=487.558404 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 009872330-05 P=524.128729 Days Ty=487.558404 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 009872330-05 P=524.127625 Days T¢=487.562286 (BK]D)
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DV Model-Shift Uniqueness Test

009872330-05, P = 524.128729 Days, E = 487.558404 Days

Pri Sec
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Alt Model-Shift Uniqueness Test

009872330-05, P = 524.127625 Days, E = 487.562286 Days

Pri Ter | Pos | FA; | FA2 | FReq | Pri-Ter | Pri-Pos | Sec-Ter | Sec-Pos |Odd-Evn| DMM Shape TAT
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Stellar Parameters For KIC 009872330

Teg(K) | log(g) Fe/H] | R(Rg) | M(Mg) | p.(grem™)

57527143 1457170082 1 0.34070-300 | 0.80670:212 | 0.88279900 | 237070021

+2%/-3% | +1%/-4% | +88%/-88% | +26%/-9% | +10% /-11% | +22%/-45%
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 009872330-05 / KOI

Detrend | Depth (ppm) | Ry (Rey) | Tonae (K) | Tops (K) Aops
DV | -15994149 | 470418 | 204717 | 5112+4333 | 575444477318
Alt. 252489 | 4.817397 | 204118 | 356771912 | 80501 7L0TE

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 009872330-05. Kepler magnitude: 15.08. Transit SNR 5.72

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 0.282 + 0.277 1.02 0.130 + 0.341 | 0.250 + 0.145
PREF-fit source offset from KIC position 0.193 + 0.369 0.52 0.149 + 0.422 | 0.123 4+ 0.273
photometric centroid source offset 0.59 £ 1.34 0.44 -0.46 + 1.32 -0.37 + 1.36

offset from difference PRF-fit to OOT PRF-fit  offset from difference PRF-fit to KIC position

o 9872330, 15.084 -

5/ | 5
af | 4
3t | 3
2 3 2
g 1 ‘ FE
o 9872330, 15.084 1 g o
Tl | 1
ol ‘ -2
-3 | ] ~3
- | 4
sl | -5
s 0 5 5

E <- (arcsec)

0
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)

E <- (arcsec)

; Vermillion



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

Q1 no difference image

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