KIC 004646159

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)
004646159-01 | OBS | No | 471.406878 | 203.718972 | 1320.9 8.002 | 18.1 5.6 | 2.84 | 5229 | 12.53 | 3.44
004646159-02 | OBS | No | 608.759464 | 336.803245 | 1157.9 6.587 | 16.9 55| 2.84 | 5229 | 947 | 2.45
004646159-03 | OBS | No | 523.777450 | 529.978033 | 1417.6 3.760 | 144 9.1 | 2.84 | 5229 | 10.98 | 2.99
004646159-04 | OBS | No | 332.433179 | 263.175808 | 643.0 3.000 | 12.7| -1.0 | 2.84 | 5229 | 7.08 | 5.49
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type
004646 1 59—0 1 OB S FP 0 o OO 1 0 O O INDIV_TRANS_CHASES_MARSHALL—LPP_DV—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—INCONSISTENT_TRANS—CENT_FEW_DIFFS
004646 1 59‘02 OB S FP 0 . OO 1 0 1 O INDIV_TRANS_CHASES—LPP_DV—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—INCONSISTENT_TRANS—HALO_GHOST
004646 1 59—03 OB S FP 0 . 00 ]_ 0 O O INDIV_TRANS_CHASES_MARSHALL—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—MOD_NONUNIQ_ALT—
MOD_TER_ALT—MOD_POS_ALT—INCONSISTENT_TRANS—CENT_FEW_DIFFS
004646159—04 OBS FP 000 ]_ 0 O O INDIV_TRANS_CHASES_MARSHALL—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—INCONSISTENT_TRANS—CENT_NOFITS

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 004646159-01

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: 4646159 Candidate: 1 of 4
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Software Revision: svn+ssh:/murzim/repo/soc/tags/release/9.3.42@60958

Teffp = 4523 [550] K [7.3%]

Date Generated: 02-Feb-2016 00:26:48 Z

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

OotOffset—st: 1/1/1/0 [3]
KicOffset—st: 1/1/1/0 [3]
DifflmageQuality—fgm: 0.33 [1/3]
DifflmageOverlap—fno: 1.00 [3/3]



TCE 004646159-01, PDC Light Curves
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TCE 004646159-01
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Flux

DV Odd/Even

TCE 004646159-01
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ALT Odd/Even
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Unwhitened Relative Flux Value

Whitened Flux Value [5]

Non-Whitened Vs. Whitened Light Curve

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

TCE 004646159-01 P=471.406878 Days T¢=203.718972 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 004646159-01 P=471.406878 Days T¢=203.718972 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 004646159-01 P=471.395418 Days Ty=203.735388 (BK]D)
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DV Model-Shift Uniqueness Test

004646159-01, P = 471.406878 Days, E = 203.718972 Days

Pri Sec | Ter | Pos | FA; | FAy | Freq | Pri-Ter | Pri-Pos | Sec-Ter | Sec-Pos |Odd-Evn| DMM Shape TAT
10.2 1235|1169 324|551 |3.38|4.22 -6.79 -22.3 6.56 -8.93 1.07 1.23 0.58 1.35
45000 v T T T
40000 | ’ '
35000
__ 30000
g 25000
g 20000 |
< 15000 [
=}
= 10000
5000
0
-5000
-10000
-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
5000 T T T
4000
3000
E; 2000
1000 ] ! - - i L
;? ol e 1l T AR Nl L
= ’l” A \J“ “w\”“ii‘“i\‘\ \l
L -1000
-2000
-3000
-4000 A ' A A
1500 1500 1500 - T
Even
1000 1000 1000 | - =
= 500 500 500 . .
Ei 0 0 0 i
X -500 -500 -500
- .1000 -1000 -1000
-1500 | 24 I -1500 -1500
-2000 ! : -2000 ' ' ! -2000 ' 1™ o *
-0.001 0.000 0.001 -0.001 0.000 0.001 -0.001 0.000 0.001
2000 I s Id T 1000 I T {' I 45000
econdar n ertiar i L e i
1000 Yy 500 [ ¢ y 3 40000
0 35000 -
T 0 -500 30000 .
S -1000 -1000 25000 .
o *
= -1500 20000 =
% -2000 -2000 15000 | . -
Y- .3000 -2500 10000 - n
-3000 5000 .
4000 -3500 0 p= itive
-5000 ' ' -4000 -5000 1 '
0.492 0.493 0.493 0.691 0.692 0.693 -0.162 -0.162 -0.161
Phase Phase Phase



Alt Model-Shift Uniqueness Test

004646159-01, P = 471.395418 Days, E = 203.735388 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 004646159

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

52297107 13,6030 505 | -0.32015:3%0 | 2842508 1 1181040 | 0.072F 248

+3%/-3% | +25%/-8% | +94%/-78% | +38% /-T1% | +15% /-28% | +3089% /-59%
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 004646159-01 / KOI

Detrend | Depth (ppm) | R, (R@) Tonae (K) [ Tops (K) Ay
DV | -3332£142 | 11947330 | 485700 | 62267957 | 19944757057
Alt. | 225439 | 14.887553 | 482F 33671140 | 866135

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 004646159-01. Kepler magnitude: 13.34. Transit SNR 5.59
There are 1 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.04 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec ‘
PREF-fit source offset from OOT 0.104 + 0.557 0.19 0.011 £+ 0.129 | -0.103 + 0.569
PREF-fit source offset from KIC position 0.132 + 0.563 0.24 -0.015 + 0.079 | -0.132 + 0.562
photometric centroid source offset 0.24 + 0.41 0.60 -0.24 + 0.37 -0.04 = 1.13
offset from difference PRF-fit to OOT PRFfit offset from difference PRF—fit to KIC position offset from photometric centroids
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1 l 1 l 1
~ - _ ‘ R
§ 0.5 § 0.5f 4—# § 0.5¢
8 o | KIC4646159,13344 | & o | KIC4646159,13344 | & o | C 4646159, 13.344 - -
N N N
z 05 z 05 Z 05
-1f | -1t | -1t
S i L5 | -1.5¢ 3
2t | | | E 2t | | | | 2t | o |
-2 -1 0 1 2 -2 -1 0 1 2 -2 -1 0 1 2
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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Q5 no difference image

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

Q13 no difference image

difference centroid. red X: large negative pixel value.

Q13 no OOT image

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




white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.
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KIC 004646159

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)
004646159-01 | OBS | No | 471.406878 | 203.718972 | 1320.9 8.002 | 18.1 5.6 | 2.84 | 5229 | 12.53 | 3.44
004646159-02 | OBS | No | 608.759464 | 336.803245 | 1157.9 6.587 | 16.9 55| 2.84 | 5229 | 947 | 2.45
004646159-03 | OBS | No | 523.777450 | 529.978033 | 1417.6 3.760 | 144 9.1 | 2.84 | 5229 | 10.98 | 2.99
004646159-04 | OBS | No | 332.433179 | 263.175808 | 643.0 3.000 | 12.7| -1.0 | 2.84 | 5229 | 7.08 | 5.49
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type
004646 1 59—0 1 OB S FP 0 . OO 1 O O O INDIV_TRANS_CHASES_MARSHALL—LPP_DV—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—INCONSISTENT_TRANS—CENT_FEW_DIFFS
004646 1 59-02 OB S FP 0 - 00 ]_ 0 1 O INDIV_TRANS_CHASES—LPP_DV—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—INCONSISTENT_TRANS—HALO_GHOST
004646 1 59—03 OB S FP 0 . 00 ]_ 0 O O INDIV_TRANS_CHASES_MARSHALL—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—MOD_NONUNIQ_ALT—
MOD_TER_ALT—MOD_POS_ALT—INCONSISTENT_TRANS—CENT_FEW_DIFFS
004646159—04 OBS FP 000 ]_ 0 O O INDIV_TRANS_CHASES_MARSHALL—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—INCONSISTENT_TRANS—CENT_NOFITS

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 004646159-02

No Significant Match Found
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This Data Validation Report Summary was produced in the Kepler Science Operations Center Pipeline at NASA Ames Research Center
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TCE 004646159-02, PDC Light Curves
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TCE 004646159-02
- P = 608.759 days

— P =1217.519 days
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Flux

DV Odd/Even

TCE 004646159-02
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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 004646159-02 P=608.759464 Days T¢g=336.803245 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 004646159-02 P=608.759464 Days T¢g=336.803245 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 004646159-02 P=608.749808 Days T¢g=336.795562 (BK]D)
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DV Model-Shift Uniqueness Test

004646159-02, P = 608.759464 Days, E = 336.803245 Days

Pri Sec | Ter | Pos | FA; | FAy | Freq | Pri-Ter | Pri-Pos | Sec-Ter | Sec-Pos |Odd-Evn| DMM Shape TAT
10.0 133|124 |204|558|350(338| -238 | -103 | 0.85 | -7.00 | 0.01 0.92 0.61 1.73
30000 v .
25000
_. 20000 F
£
5 15000 |
% 10000 -
5000 . .- oLpio- oo
biihe b i bt dascbsal o o
0 ;
-5000
-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
3000 v . .
2500
2000
. 1500
€ 1000
& 500
E 0
“ 500 fA
-1000
-1500 |
2000 A L a
4000 . . l 4000 . . . 4000 . . .
PrimaryI Odd =@ Even
3000 4 3000 - Ii 4 3000 -
E; 2000 | 1 4 2000 - 3 4 2000 - s
£ 1000 F t g 1 1000 F £ 4 1000 . .
x )
= 0k e o—2% B 0 has
Er W : ; R U
-1000 % s 1 -1000 F# Fogay & 4 -1000 | *= . .
-2000 L L ' -2000 L L ' -2000 L ' '
-0.000 0.000 0.000 -0.000 0.000 0.000 -0.000 0.000 0.000
1500 . . 1000 | — 16000 ! . .
1000 - Secondary }_ 500 Tertiary H 1 14000 L x ]
500 0 12000 R
£ 0 -500 10000 - .
S _iggg -1000 8000 |- . -
x -1500 6000 | -
X  -1500 I s
T 5000 -2000 |- ; f I 1 4000 s, i
-2500 -2500 4 2000 - Tevg, 5,
-3000 -3000 - i 7 0 Positive
-3500 U ' -3500 A ' ' -2000 ' ' '
0.422 0.422 0.422 0.416 0.417 0.417 -0.117 -0.117 -0.117
Phase Phase Phase



Alt Model-Shift Uniqueness Test

004646159-02, P = 608.749808 Days, E = 336.795562 Days

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 004646159

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

52297107 13,6030 505 | -0.32015:3%0 | 2842508 1 1181040 | 0.072F 248

+3%/-3% | +25%/-8% | +94%/-78% | +38% /-T1% | +15% /-28% | +3089% /-59%
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 004646159-02 / KOI

Detrend | Depth (ppm) | R, (Rgy) | Tnar (K) | Tops (K) Agps
DV | -17474131 |[10.7173L47 | 442438 | 544314083 | 18487120336
Alt. 272449 | 14.8671347 | 442736 | 33757100 1 146147092

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 004646159-02. Kepler magnitude: 13.34. Transit SNR 5.54
There are 3 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.05 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec |
PREF-fit source offset from OOT 0.026 + 0.093 0.28 0.024 + 0.084 | 0.011 + 0.161
PREF-fit source offset from KIC position 0.027 + 0.168 0.16 0.001 + 0.076 | -0.027 + 0.168
photometric centroid source offset 0.46 £ 1.59 0.29 0.09 + 0.43 -0.45 + 1.62

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:

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.

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

fluxWeightedCentroids, Planet 2 of 4

4000 T T T T X T T T
: I I : xx:*f : f
E 2000f% - - s R R R e e e —
% 2%% s 53¢ :xx j j |
KRN, K o X ‘ ‘ .
S PR X e e x **&xi‘x x*;e,g,xx X iwﬁm’sﬁi"*
§ . % SN g% W"}} % Xxxg XX XXxTRx Wx *% ’5:
= XXy xn® xl’**&x * % % X REmMEAK o x% i |
-] —2000 [~ FOE,ED """" T ”xsx’gtgix’*x““?" """""" : """"""" ; """"" -
e | | *Txn ¥ : ' |
_4000 I I I 1 I I I
)
@
¢
4]
B
(1
E
<L
o .
<] :
-10 ] | ] | | ] |
-15 -10 -5 0 5 10 15
| (o] detrended centroid |
°
@
¢
3]
=
]
E
o]
Ll
O
R

Orbital Phase (hours)



Declination

UKIRT Image

[l |
-
L
-r_'l_
ot
.p_'l.
-
5
_r_'|_
L)
_r_'|_
-
™~
.:j-:l
L]
_r_'|_
ot
3
-r_'l_
ot
Ty

41:40.0




KIC 004646159

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)
004646159-01 | OBS | No | 471.406878 | 203.718972 | 1320.9 8.002 | 18.1 5.6 | 2.84 | 5229 | 12.53 | 3.44
004646159-02 | OBS | No | 608.759464 | 336.803245 | 1157.9 6.587 | 16.9 55| 2.84 | 5229 | 947 | 2.45
004646159-03 | OBS | No | 523.777450 | 529.978033 | 1417.6 3.760 | 144 9.1 | 2.84 | 5229 | 10.98 | 2.99
004646159-04 | OBS | No | 332.433179 | 263.175808 | 643.0 3.000 | 12.7| -1.0 | 2.84 | 5229 | 7.08 | 5.49
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments

Type

004646 1 59—0 1 OB S FP 0 . OO 1 O O O INDIV_TRANS_CHASES_MARSHALL—LPP_DV—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—INCONSISTENT_TRANS—CENT_FEW_DIFFS

004646 1 59‘02 OB S FP 0 . OO 1 0 1 O INDIV_TRANS_CHASES—LPP_DV—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—INCONSISTENT_TRANS—HALO_GHOST

004646 1 59‘03 OB S FP 0 - 00 ]_ 0 O O INDIV_TRANS_CHASES_MARSHALL—LPP_DV-—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_DV-—MOD_TER_DV-—M0OD_P0OS_DV-—MOD_NONUNIQ_ALT—

MOD_TER_ALT—MOD_POS_ALT—INCONSISTENT_TRANS—CENT_FEW_DIFFS
004646159—04 OBS FP 000 ]_ 0 O O INDIV_TRANS_CHASES_MARSHALL—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—INCONSISTENT_TRANS—CENT_NOFITS

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 004646159-03

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 = 523.77745 [0.00434] d
Epoch = 529.9780 [0.0043] BKJD

Rp/R* = 0.0354 [0.0345]
a/R* = 931.21 [3457.10]
b = 0.55 [4.72]

Seff = 2.99 [4.35]

Teq =335 [122] K

Rp = 10.98 [13.23] Re
a=1.3444 [1.1190] AU

Ag = 7423.71 [18296.08] [0.410]

Teffp = 4813 [2403] K [1

Date Generated: 02-Feb-2016 00:27:22 Z

10

o
w

Phase [Hours]

DV Diagnostic Results:

ShortPeriod-sig: 100.0% [142.160]
LongPeriod-sig: 100.0% [268.90c]
ModelChiSquare2-sig: 0.0%
ModelChiSquareGof-sig: 0.9%
Bootstrap-pfa: N/A
RollingBand—fgt: 1.00 [2/2]
GhostDiagnostic—chr: 0.3427

Centroid—sig: N/A

Centroid—so: 0.029 arcsec [0.080]
OotOffset-rm: 0.215 arcsec [0.340]
KicOffset-rm: 0.184 arcsec [0.220]
OotOffset—st: 0/1/0/2 [3]
KicOffset—st: 0/1/0/2 [3]
DifflmageQuality—fgm: 0.33 [1/3]
DifflmageOverlap—fno: 1.00 [3/3]

860

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



TCE 004646159-03, PDC Light Curves
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TCE 004646159-03
— P =523.777 days

— P = 1047.555 days

P =261.889 days

0.08

| | | | | |
O < oN o oN < O
© 9 9o 9 9 9o o9
XN|4 pazijew.loN

400 600 800 1000 1200 1400 1600

200

BKJD

Il.u. e

08

0

XN|4 Pazijew.loN

Phase



Flux

6.00e-03

5.00e-03

4.00e-03

3.00e-03

2.00e-03

1.00e-03

0.00e+00

-1.00e-03

-2.00e-03

DV Odd/Even

TCE 004646159-03

Odd @
Even @
Modlel Fit —

-0.0004

-0.0002 0

0.0002

0.0004




Flux

6.00e-03

5.00e-03

4.00e-03

3.00e-03

2.00e-03

1.00e-03

0.00e+00

-1.00e-03

-2.00e-03

-3.00e-03

-4.00e-03

ALT Odd/Even

TCE 004646159-03

Odd @
Even @
Modlel Fit —

-0.0004

0.0002

0.0004




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 004646159-03 P=523.777450 Days T¢=529.978033 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 004646159-03 P=523.777450 Days T¢=529.978033 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 004646159-03 P=523.780255 Days T¢=529.976563 (BK]D)
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DV Model-Shift Uniqueness Test

004646159-03, P = 523.777450 Days, E = 6.200583 Days
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Alt Model-Shift Uniqueness Test

004646159-03, P = 523.780255 Days, E = 6.196308 Days
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Stellar Parameters For KIC 004646159

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

52297107 13,6030 505 | -0.32015:3%0 | 2842508 1 1181040 | 0.072F 248

+3%/-3% | +25%/-8% | +94%/-78% | +38% /-T1% | +15% /-28% | +3089% /-59%
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 004646159-03 / KOI

Detrend | Depth (ppm) | R, (R@) Tonae (K) | Tops (K) Ay
DV | -1350+102 | 112771536 | 460780 | 49817372 | 1002075649
Alt. 222463 | 11.25TgLP | 466755 | 351171380 | 156871150

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 004646159-03. Kepler magnitude: 13.34. Transit SNR 9.13
There are 1 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.04 arcsec

| Distance in arcsec | Distance / o | A RA ‘ A Dec |
PREF-fit source offset from OOT 0.215 + 0.634 0.34 -0.037 + 0.189 | 0.212 4+ 0.657
PREF-fit source offset from KIC position 0.184 + 0.827 0.22 -0.079 + 0.213 | 0.166 + 0.942
photometric centroid source offset 0.03 £ 0.39 0.08 0.03 + 0.39 0.00 + 0.97
offset fi

offset from photometric centroids
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rom difference PRF—fit to KIC position

+KIC 4646159, 13.344
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Centroid source offsets from the target star reconstructed from PRF and photometric centroids.
crosses: bad quarterly centroid offsets; magenta cross: average over quarters. Length of the crosses: one-o uncertainty. Blue circle: three-o. Red *: target star.
Blue *: Other stars. Text next to a star gives its KIC ID and kepmag. KIC IDs > 15,000,000 are from the UKIRT catalog.
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white x: KIC target position; +: OOT centroid; A:

Q1 no difference image

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

Q13 no difference image

difference centroid. red X: large negative pixel value.
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white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.
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KIC 004646159

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)
004646159-01 | OBS | No | 471.406878 | 203.718972 | 1320.9 8.002 | 18.1 5.6 | 2.84 | 5229 | 12.53 | 3.44
004646159-02 | OBS | No | 608.759464 | 336.803245 | 1157.9 6.587 | 16.9 55| 2.84 | 5229 | 947 | 2.45
004646159-03 | OBS | No | 523.777450 | 529.978033 | 1417.6 3.760 | 144 9.1 | 2.84 | 5229 | 10.98 | 2.99
004646159-04 | OBS | No | 332.433179 | 263.175808 | 643.0 3.000 | 12.7| -1.0 | 2.84 | 5229 | 7.08 | 5.49
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type
004646 1 59—0 1 OB S FP O . 00 1 O O O INDIV_TRANS_CHASES_MARSHALL—LPP_DV—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—INCONSISTENT_TRANS—CENT_FEW_DIFFS
004646 1 5 9‘ 02 O B S F P 0 . OO 1 0 1 O INDIV_TRANS_CHASES—LPP_DV—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—INCONSISTENT_TRANS—HALO_GHOST
004646 1 5 9— 03 O B S F P 0 . 00 ]_ 0 O O INDIV_TRANS_CHASES_MARSHALL—LPP_DV—LPP_ALT—ALL_TRANS_CHASES—MOD_NONUNIQ_DV—MOD_TER_DV—MOD_POS_DV—MOD_NONUNIQ_ALT—
MOD_TER_ALT—MOD_POS_ALT—INCONSISTENT_TRANS—CENT_FEW_DIFFS
004646 1 59‘04 OB S FP 0 B 00 1 0 0 0 INDIV_TRANS_CHASES_MARSHALL—LPP_DV—LPP_ALT—ALL_TRANS_CHASES— INCONSISTENT_TRANS—CENT_NOFITS

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 004646159-04

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: 4646159 Candidate: 4 of 4 Period: 332.433 d

Kp: 13.34 R*:2.84 Rs Teff: 5229.0 K Logg: 3.60 Fe/H: -0.320
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Sec Depth: 1055.7 [363.6] ppm
x107° Sec Phase: 37.206 Days Sec MES: 8.6
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TPS TCE Results:

Period = 332.43318 d
Epoch = 263.1758 BKJD

DV fit results are unavailable

Date Generated: 02-Feb-2016 00:27:39 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% [390.29%]
ModelChiSquare2-sig: N/A
ModelChiSquareGof-sig: N/A
Bootstrap-pfa: N/A
RollingBand-fgt: 1.00 [4/4]
GhostDiagnostic—chr: 0.721

Centroid—sig: N/A

Centroid—so: 2.969 arcsec [1.340]
OotOffset-rm: 0.070 arcsec [0.540]
KicOffset-rm: 0.118 arcsec [0.900]
OotOffset—st: 2/1/0/1 [4]
KicOffset—st: 2/1/0/1 [4]
DiffimageQuality—fgm: 0.50 [2/4]
DifflmageOverlap—fno: 1.00 [4/4]



TCE 004646159-04, PDC Light Curves
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TCE 004646159-04
- P = 332.433 days

P = 664.866 days

P =166.217 days
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Non-Whitened Vs. Whitened Light Curve

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

TCE 004646159-04 P=332.433179 Days Ty=263.175808 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 004646159-04 P=332.433179 Days Ty=263.175808 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 004646159-04 P=332.433179 Days Ty=263.179946 (BK]D)
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DV Model-Shift Uniqueness Test

004646159-04, P = 332.433179 Days, E = 263.175808 Days

Pri Sec

Ter

Pos

FA7

FA,

Fred

Pri-Ter

Pri-Pos | Sec-Ter

Sec-Pos |Odd-Evn

DMM

Shape

TAT

0 0

0

1.00

1.00

1.00

0

0

0

0

0

0

Flux (ppm)

Flux (ppm)

Flux (ppm)

180000
160000
140000
120000
100000
80000
60000
40000

20000 [

0
-20000

-0.25

1000000

500000

-500000

-1000000
000

400
200
0
-200
-400
-600
-800
-1000
-1200

-0.25

1.25

1.25

=

T
Primary

-0.000 0.000

0.000



Alt Model-Shift Uniqueness Test

004646159-04, P = 332.433179 Days, E = 263.179946 Days
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Stellar Parameters For KIC 004646159

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

52297107 13,6030 505 | -0.32015:3%0 | 2842508 1 1181040 | 0.072F 248

+3%/-3% | +25%/-8% | +94%/-78% | +38% /-T1% | +15% /-28% | +3089% /-59%
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 004646159-04 / KOI

Detrend | Depth (ppm) | R, (Rgy) | Tnar (K) | Tops (K) Aops
DV | 041000000 |21.5172463 1 539470 | 4394721428 | 1915 454+231545.051
Alt. 156438 | 22.342119 1 540760 1 o770 LIS 15871557

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 004646159-04. Kepler magnitude: 13.34. Transit SNR -1.00
There are 2 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.11 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec |
PREF-fit source offset from OOT 0.070 + 0.129 0.54 0.070 +£ 0.129 | 0.007 £+ 0.110
PREF-fit source offset from KIC position 0.118 + 0.131 0.90 0.090 + 0.095 | -0.077 £+ 0.131
photometric centroid source offset 297 + 2.21 1.34 1.68 4+ 0.99 -2.45 + 2.59
offset from difference PRF-fit to OOT PRFfit offset from difference PRFfit to KIC position offset from photometric centroids
10} 1 10} 1 10} l
8 | 8 | 8 |
6 | 6 | 6 |
4t | 4 | 4t
g 2 : g 2 : g 2+
E of OKIC 4646159, 13.344 | i o (BKIC 4646159, 13.344 - - i%, or +KIC 4646159, 13.344 -
A | A | N
| 2L | —2F | 21
z 2 4552971, 18,108 z 2 *4552971, 18,108 2 2 s 118108 | |
_al +19722175, 17777 ] _al +19722175, 17777 ] _al 19722175, 17.77
1 1 ;
-8| 1 -8 l : -8| l
19722170, 21.638 19722170, 21.638 *19722170;
-10} | ] -10f | ] -10f |
10 -5 0 5 10 10 -5 0 5 10 10 5 0 5 10
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.
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