KIC 002720354

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) | RD) | (S0)
002720354-01 | OBS | 6292.01 2.821326 | 131.680486 | 62763.7 4.864 | 1867.4 | 1763.0 | 1.51 | 6701 | 39.25 | 2527.74
002720354-02 | OBS No 1.410693 | 131.674538 843.7 4.496 32.6 39.7 | 1.51 | 6701 | 5.15 | 6369.31
002720354-03 | OBS No 5.642986 | 136.776041 96.0 15.000 9.0 -1.0 | 1.51 | 6701 | 1.49 | 1003.05
002720354-04 | OBS No 242.598638 | 252.821742 | 3198.3 29.057 8.0 8.2 | 1.51 | 6701 | 9.58 6.66
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type
002720354-01 | OBS | FP 0.01 | O | 1| 0O | O | vop_sEc_Dv—MoD_SEC_ALT—HAS_SEC_TCE
002720354-02 | OBS | FP | 0.00 | 1 | 1|0 | O | rs_sec_tce
00 2 7203 54‘ 03 O B S F P 0 . 00 ]_ 0 O O INDIV_TRANS_RUBBLE_SKYE_ZUMA—LPP_DV—LPP_ALT—MOD_NONUNIQ_ALT—RESIDUAL_TCE—CENT_NOFITS
002720354_04 OBS FP 000 ]_ 0 0 O INDIV_TRANS_RUBBLE—LPP_DV—MOD_NONUNIQ_ALT

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 002720354-01

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: 2720354 Candidate: 1 of 4 Period: 2.821 d
KOI: K06292.01 Corr: 0.984

Kp:13.12 R*:1.51 Rs Teff: 6701.0 K Logg: 4.12 Fe/H: -0.540
Q7 [16.3] 08243] [Q9[10.3] Q0 [2.3] Q1T 16.3] Q12124.3]

Q1423 Qi7 [1p.3]

Qi 5|[16.;‘]‘ Q6 [243]

Q51103 , , Q7B [10.3]

Q6 [2.3]

[=]

e

“y
I
i

Q1 [10GP [2.3] Q3 [16,3] 4 .

-0.02

1

I

0

. "Z: I
—0.041% ' :
]

-0.06

Sec Depth: 665.4 [29.8] ppm
Sec Phase: 1.410 Days Sec MES: 33.2

&y

Relative Flux

| AAAAAA | | | | l -5

-10 0 10 20
Phase [Hours]

MES; 1867.4 Transits: 477
SNR: 1763.0 xz/DoF: 1.0 Depth: 62763.7 [44.7] ppm

Relative Flux

Relative Flux

-0.01

-0.02
-0.03
-0.04
-0.05
-0.06

-0.01
-0.02
-0.03
-0.04
-0.05
-0.06

Phase [Hours]

0.6
0.4
0.2

-0.2
-0.4

Dec Offset (arcsec)

-0.6

0
Phase [Hours]

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

5 10

Difference Image
Out of Transit Centroid Offsets

@354, 13.116

1 0.5 0

-0.5 -1
RA Offset (arcsec)

. A

b

|
n
(=]

Whitened Flux Value o]
B
o o

I
B
<)

Phase [Hours]

DV Fit Results:

Period = 2.82133 [0.00000] d
Epoch = 131.6805 [0.0000] BKJD
Rp/R* = 0.2388 [0.0001]

a/R* = 5.08 [0.00]

b = 0.50 [0.00]

Seff = 2527.74 [733.51]
Teq = 1808 [131] K

Rp = 39.25 [7.30] Re

a = 0.0403 [0.0072] AU

Ag =0.39 [0.11] [-5.510]
Teffp = 2202 [36] K [2.900]

Date Generated: 31-Jan-2016 04:12:35 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% [5.110]
LongPeriod-sig: 100.0% [4.2%]
ModelChiSquare2-sig: N/A
ModelChiSquareGof-sig: N/A
Bootstrap-pfa: 0.00e+00
RollingBand-fgt: 1.00 [455/455]
GhostDiagnostic—chr: 1.65

Centroid-sig: 0.0%

Centroid—so: 0.292 arcsec [246.250]
OotOffset-rm: 0.004 arcsec [0.07¢]
KicOffset-rm: 0.078 arcsec [1.160]
OotOffset—st: 4/4/4/5 [17]
KicOffset—st: 4/4/4/5 [17]
DiffimageQuality—fgm: 1.00 [17/17]
DifflmageOverlap—fno: 0.00 [0/17]



TCE 002720354-01, PDC Light Curves

1.34e+08 r T r 1.30e+08 1.40e+08
1376108 k b i 4 g W . 1.28e+08 138e+08
Lscesos b v, i 1.26e+08 1.36e+08
Logeron b R T T . | 1.24e+08 1.34e+08
-8 e . ., e 1.22e+08 . 132e+08
L26e+08F - . . ., . . 3 , T - * 7 1.20e+08 - 1.30e+08
L2derog fp & 3 ¢ v« v 3T oy § . 1.18e+08 i 1.28e+08
1.22e+08 L L L L L L L 1.16e+08 L L 1.26e+08
130 135 140 145 150 155 160 165 170 180 190 200 210 220 230 240 250 260
1.38e+08 1.36e+08 r : r : r r r r : 1.24e+08
1.36e+08 1.34e+08 h 1.22e+08
1.34e+08 i-i?}“gg 1.20e+08
sle+ -1
1.32e+08 1 o8ero8 o 1.18e+08
1.30e+08 1 26a408 A 1.16e+08
1.28e+08 1.24e+08 [ 114e+08
1.26e+08 1.22e+08 1.12e+08
1.38e+08 1.38e+08 — r T T r r r 1.34e+08
1.36e+08 1.36e+08 - 1.32e+08
i-gg‘”gg i-g;“g: i ! O N L e | LA 7 1.30e+08
3L+ 3+ s . . et o, * - - - PRI .
1.30e+08 130e+08 f = -z ¢ "oe %, .. I BT - 1.28e+08 Trlweg?
1.28e+08 el T e . b SR Tilane
. - 1 - = J - " r a . -
1.26e+08 126e+08F 8 4 g 8 0 TPl AN L 12408 g ey sagiaanli idqat
1.24e+08 1.24e+08 1.22e+08
640 660 680 700 720 740 750 760 770 780 790 800 810 820 830 840 850 B&
1.24e+08 1.36e+08 r ' 1.36e+08 ' r
1.22e+08 1.34e+08 134e+08
1.20e+08 1.32e+08 i 1.32e+08 P - L
1186408 1.30e+08 AT R 1.30e+08 e . .
‘ 1.28e+08 et *T 128e+08 Lre TRt b
1.16e+08 1.26e+08 i-;i”--';' 1.26e+08 A N v b
1.14e+08 | » 1.24e+08 i 1744 1.24e+08 i [ B L B S i 4
1.12e+08 B L 1.22e+08 L 1 1.22e+08 1 L L L L L
910 920 930 940 950 960 870 980 980 1000 105 1060 1070 1080 1090 1100 1110 1120 113¢ 1140 1150 1160 1170 1180
1.34e+08 ' ' T ' r 12]e 1.34e+08
1.32e+08 - 1{ae 1.32e+08
1.28e+08 . R I T R ) Ilge 1.28e+08
1.26e+08 . eoe Tty s 113e . ‘ )
1.24e+08 . Crilreriiioo Lo 1138 . ; 1.26€+08 : oIk R
H ] i3 4 1.12 i 3 . L M °s . 8" .
1.22e+08 i .::.Il|lllll|lllll'.Il.. 1138 i 4 1.24e+08 1 ."'i"'."”."'-l i
1.20e+08 1.10e 1.22e+08
1190 1200 1210 1220 1230 1240 1250 1260 1270 1280 1280 1300 1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 1410 1420 1430 1440 1450 1460 1470
1.36e+08 r r r r r r r r 1.30e+08
1.34e+08 . J
T s 16 h : ] 1.28e+08
1.30e+08 et - Aidtnded “_Hﬂ_ “'H“_W.m_ W_.- 1.26e+08 T
1.28e+08 . ML A I R, 1.24e+08 .
. - -« = % L | o
1.26e+08 N T syt 1.22e+08 -
1.24e+08 | PRI HMEN e s ot
157e+08 ko HERLN t e LI SHE LR I 1.20e+08 .
1 2oernn L . . . . L : . 118e+08 Lo . . L . . L
1480 1480 15600 1510 1520 1530 1540 1550 1560 1565 1570 1575 1580 1585 1580 1585



TCE 002720354-01
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Flux
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Non-Whitened Vs. Whitened Light Curve

Planet 1 : Phased Unwhitened Flux Time Series (Fit Epoch/Period)
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TCE 002720354-01 P= 2.821326 Days

PDC Quarter-Phased Transit Curves
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DV Quarter-Phased Transit Curves

TCE 002720354-01

P= 2.821326 Days

To=131.680486 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 002720354-01

P= 2.821348 Days

To=131.675234 (BKJD)
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DV Model-Shift Uniqueness Test

002720354-01, P = 2.821326 Days, E = 128.859160 Days

Pri Sec | Ter | Pos | FA; | FAy | Freq | Pri-Ter | Pri-Pos | Sec-Ter | Sec-Pos |Odd-Evn| DMM Shape TAT
29887271140 2341462176 11.8 2974 2986 58.7 70.4 1.95 0.99 0.01 1.97
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002720354-01, P = 2.821348 Days, E = 128.853886 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
1933 86.8]111.0]146|4.67 | 1.88 | 11.0 1922 1918 75.8 72.2 0.21 1.00 0.01 1.36
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Stellar Parameters For KIC 002720354

Ter(K) | log(g) [Fe/H] R ((Rp) | MMge) | p.(grem™)

6701150 | 412110058 | -0.5400128 | 1.50670320 | 1.092F00% | 0.45170370

+1%/-1% | +4%/-2% | +28%/-28% | +15%/-19% | +9%/-6% | +82% /-33%
Source | SPEGS SPEGS SPEGS DSEP

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

Secondary Eclipse Parameters for KIC 002720354-01 / KOI 6292.01

Detrend | Depth (ppm) | R, (R@) Tonae (K) | Tops (K) Ay
DV | -1515421 |39.147397| 25147197 | 30797 | 0.888*(:1%
Alt. | -2689431 | 40.617375 | 25091198 | 3405752 | 1.4714031)

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 002720354-01. Kepler magnitude: 13.12. Transit SNR 1763.02
There are 17 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.12 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec ‘
PRF-fit source offset from OOT 0.004 + 0.067 0.07 -0.001 + 0.067 | 0.004 + 0.067
PREF-fit source offset from KIC position 0.078 + 0.067 1.16 0.077 £ 0.067 | -0.008 + 0.068
photometric centroid source offset 0.29 + 0.00 246.25 0.11 £+ 0.00 -0.27 + 0.00
offset from difference PRF-fit to OOT PRFfit offset from difference PRFfit to KIC position offset from photometric centroids
0.3 | 0.3 | 0.3 |
0.2t : 0.2 | 0.2 i
5 01 } ] 5 O.1f 5 01 }
? ? ? 1
E o #@27203574 13.116 1 8 0 - 0354,13.116 1 & Of } +KIC 2720354, 13.116 -
N N A |
| | | |
Z 01 l . < -01 < -01 l
-02 ‘ -0.2 ‘ -0.2 |
1 S $mmmmmmmmmmm e m o
-0.3 : -0.3 : 1 -0.3f :
03 02 01 0 01 02 03 03 02 01 0 01 02 03 03 02 01 0 01 02 03
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.



large negative pixel value

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

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

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

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

Q13 OOT image

Q13 difference image
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white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.
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UKIRT Image
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KIC 002720354

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)
002720354-01 | OBS | 6292.01 2.821326 | 131.680486 | 62763.7 4.864 | 1867.4 | 1763.0 | 1.51 | 6701 | 39.25 | 2527.74
002720354-02 | OBS No 1.410693 | 131.674538 843.7 4.496 32.6 39.7 | 1.51 | 6701 | 5.15 | 6369.31
002720354-03 | OBS No 5.642986 | 136.776041 96.0 15.000 9.0 -1.0 | 1.51 | 6701 | 1.49 | 1003.05
002720354-04 | OBS No 242.598638 | 252.821742 | 3198.3 29.057 8.0 8.2 | 1.51 | 6701 | 9.58 6.66
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type
002720354-01 | OBS | FP | 0.01 [ O | 1| O | O | mop_sec_pvMOD_SEC_ALT —HAS_SEC_TCE
002720354-02 | OBS | FP | 0.00 | 1 | 1| 0 | O | rs_sec_tce
00 2 7203 54‘ 03 O B S F P 0 . 00 ]_ 0 O O INDIV_TRANS_RUBBLE_SKYE_ZUMA—LPP_DV—LPP_ALT—MOD_NONUNIQ_ALT—RESIDUAL_TCE—CENT_NOFITS
002720354_04 OBS FP 000 ]_ 0 0 O INDIV_TRANS_RUBBLE—LPP_DV—MOD_NONUNIQ_ALT

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 002720354-02

No Significant Match Found



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

DV One-Page Summary

KIC: 2720354 Candidate: 2 0of4 Period: 1.411d
KOI: K06292 Corr: No Ephemeris Match
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This Data Validation Report Summary was produced in the Kepler Science Operations Center Pipeline at NASA Ames Research Center



TCE 002720354-02, PDC Light Curves
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TCE 002720354-02
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Flux

DV Odd/Even
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ALT Odd/Even

TCE 002720354-02
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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 002720354-02 P= 1.410693 Days Ty=131.674538 (BKJD)
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DV Quarter-Phased Transit Curves

TCE 002720354-02 P= 1.410693 Days Ty=131.674538 (BKJD)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 002720354-02 P= 1.410668 Days Ty=131.678953 (BK]D)
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DV Model-Shift Uniqueness Test

002720354-02, P = 1.410693 Days, E = 131.674538 Days
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Alt Model-Shift Uniqueness Test

002720354-02, P = 1.410668 Days, E = 131.678953 Days
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Stellar Parameters For KIC 002720354

Ter(K) | log(g) [Fe/H] R ((Rp) | MMge) | p.(grem™)

6701150 | 412110058 | -0.5400128 | 1.50670320 | 1.092F00% | 0.45170370

+1%/-1% | +4%/-2% | +28%/-28% | +15%/-19% | +9%/-6% | +82% /-33%
Source | SPEGS SPEGS SPEGS DSEP

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

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

Secondary Eclipse Parameters for KIC 002720354-02 / KOI

Detrend | Depth (ppm) | R, (R@) Tonae (K) [ Tops (K) Ay
DV | -118+21 | 5147037 | 3166722 | 40427198 | 1.590705%0
Alt. | -169£11 | 8.90705 | 3169715y | 3409755, | 0.7597011%

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



DV Centroid Data

Supplemental centroid analysis for 002720354-02. Kepler magnitude: 13.12. Transit SNR 39.75
There are 17 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.12 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec |
PREF-fit source offset from OOT 0.058 + 0.069 0.83 0.000 £ 0.067 | -0.058 £ 0.069
PREF-fit source offset from KIC position 0.113 + 0.069 1.64 0.077 £+ 0.068 | -0.083 + 0.070
photometric centroid source offset 0.61 £ 0.06 10.37 0.30 + 0.06 -0.53 + 0.06
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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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large negative pixel value

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

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

Q13 OOT image

Q13 difference image

*20673669,

- -

*2720368, 17.153

6

*20673669,

,13.116

Ap720354

326 327 328 329 330 331

325

326 327 328 329 330 331

325

Q14 OOT image

Q14 difference image

*20673669,

(o2}
©
O
o™
N~
©
o
N
%

x 10"

Q15 OOT image

Q15 difference image

- 20673669,

0
© 1
- 1
— 1
€3~
-
Aﬂy
L

322 323 324 325 326 327

321

322 323 324 325 326 327

321

Q16 OOT image

Q16 difference image

1

0.5

0

330

329

326 327 328 329 330

325



white x:

A flux (ppm)

A RA (marc-sec)

A DEC (marc-sec)

KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value
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KIC 002720354

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)
002720354-01 | OBS | 6292.01 2.821326 | 131.680486 | 62763.7 4.864 | 1867.4 | 1763.0 | 1.51 | 6701 | 39.25 | 2527.74
002720354-02 | OBS No 1.410693 | 131.674538 843.7 4.496 32.6 39.7 | 1.51 | 6701 | 5.15 | 6369.31
002720354-03 | OBS No 5.642986 | 136.776041 96.0 15.000 9.0 -1.0 | 1.51 | 6701 | 1.49 | 1003.05
002720354-04 | OBS No 242.598638 | 252.821742 | 3198.3 29.057 8.0 8.2 | 1.51 | 6701 | 9.58 6.66
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type
002720354-01 | OBS | FP | 0.01 [ O | 1| O | O | mop_sec_pvMOD_SEC_ALT —HAS_SEC_TCE
002720354-02 | OBS | FP | 0.00 | 1 | 1|0 | O | rs_sec_tce
00 2 720354‘03 OB S FP 0 - 00 ]_ 0 0 O INDIV_TRANS_RUBBLE_SKYE_ZUMA—LPP_DV—LPP_ALT—MOD_NONUNIQ_ALT—RESIDUAL_TCE—CENT_NOFITS
002720354_04 OBS FP 000 ]_ 0 0 O INDIV_TRANS_RUBBLE—LPP_DV—MOD_NONUNIQ_ALT

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 002720354-03

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

Date Generated: 31-Jan-2016 04:12:55 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% [4.290]
LongPeriod-sig: 100.0% [173.916]
ModelChiSquare2-sig: N/A
ModelChiSquareGof-sig: N/A
Bootstrap-pfa: 1.17e-13
RollingBand-fgt: 1.00 [233/233]
GhostDiagnostic—chr: 0.6861

Centroid-sig: 0.0%

Centroid—so: 0.183 arcsec [2.860]
OotOffset-rm: 0.011 arcsec [0.160]
KicOffset-rm: 0.107 arcsec [1.44c]
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 002720354-03, PDC Light Curves
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TCE 002720354-03
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Non-Whitened Vs. Whitened Light Curve

Planet 3 : Phased Unwhitened Flux Time Series (TPS Epoch/Period)

Unwhitened Relative Flux Value
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TCE 002720354-03 P= 5.642986 Days

PDC Quarter-Phased Transit Curves

To=136.776041 (BKJD)
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DV Quarter-Phased Transit Curves
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Alt. Detrend Quarter-Phased Transit Curves

To=135.891290 (BKJD)

TCE 002720354-03 P= 5.642986 Days
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DV Model-Shift Uniqueness Test

002720354-03, P = 5.642986 Days, E = 131.133055 Days
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002720354-03, P = 5.642986 Days, E = 130.248304 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 002720354

Ter(K) | log(g) [Fe/H] R ((Rp) | MMge) | p.(grem™)

6701150 | 412110058 | -0.5400128 | 1.50670320 | 1.092F00% | 0.45170370

+1%/-1% | +4%/-2% | +28%/-28% | +15%/-19% | +9%/-6% | +82% /-33%
Source | SPEGS SPEGS SPEGS DSEP

KIC = Kepler Input Catalog; PHO = Photometry; SPE = Spectroscopy; AST = Asteroseismology

TRA = Transits; DESP = Dartmouth Models; MULT = Multiple Models

Secondary Eclipse Parameters for KIC 002720354-03 / KOI

Detrend | Depth (ppm) | R, (Rg) | Tz (K) | Tops (K) Ay
DV | 0£1000000 | 116571298 | 200178, | 3733128401 | 5 7093166818
Alb. | -591424 | 122973 | 1994758 | 405475057 | 8.8457 ¢k

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 002720354-03. Kepler magnitude: 13.12. Transit SNR -1.00
There are 17 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.12 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec |
PREF-fit source offset from OOT 0.011 + 0.069 0.16 0.011 + 0.069 | -0.001 + 0.079
PREF-fit source offset from KIC position 0.107 + 0.074 1.44 0.103 £+ 0.071 | -0.029 + 0.078
photometric centroid source offset 0.18 £ 0.06 2.86 0.01 + 0.06 -0.18 + 0.06

offset from difference PRF—fit to KIC position

offset from difference PRF—fit to OOT PRF—fit
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I I
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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
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large negative pixel value

white x: KIC target position; +: OOT centroid; A\: difference centroid. red X:
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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: large negative pixel value.
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KIC 002720354

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)
002720354-01 | OBS | 6292.01 2.821326 | 131.680486 | 62763.7 4.864 | 1867.4 | 1763.0 | 1.51 | 6701 | 39.25 | 2527.74
002720354-02 | OBS No 1.410693 | 131.674538 843.7 4.496 32.6 39.7 | 1.51 | 6701 | 5.15 | 6369.31
002720354-03 | OBS No 5.642986 | 136.776041 96.0 15.000 9.0 -1.0 | 1.51 | 6701 | 1.49 | 1003.05
002720354-04 | OBS No 242.598638 | 252.821742 | 3198.3 29.057 8.0 8.2 | 1.51 | 6701 | 9.58 6.66
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type
002720354-01 | OBS | FP | 0.01 [ O | 1| O | O | mop_sec_pvMOD_SEC_ALT —HAS_SEC_TCE
002720354-02 | OBS | FP | 0.00 | 1 | 1|0 | O | rs_sec_tce
00 2 7203 54‘ 03 O B S F P 0 . 00 ]_ 0 O O INDIV_TRANS_RUBBLE_SKYE_ZUMA—LPP_DV—LPP_ALT—MOD_NONUNIQ_ALT—RESIDUAL_TCE—CENT_NOFITS
00 2 720354_04 OB S FP 0 s 00 1 0 O 0 INDIV_TRANS_RUBBLE—LPP_DV—MOD_NONUNIQ_ALT

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 002720354-04

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: 2720354 Candidate: 4 of 4
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KOI: K06292 Corr: No Ephemeris Match
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DV Fit Results:

Period = 242.59864 [0.00973] d
Epoch = 252.8217 [0.0271] BKJD
Rp/R* = 0.0583 [0.0033]

a/R* = 40.95 [3.53]

b = 0.84 [0.04]

Seff = 6.66 [1.93]

Teq =410 [30] K

Rp = 9.58 [1.86] Re
a=0.7843[0.1403] AU

Ag = 4925.48 [1713.32] [2.870]
Teffp = 5306 [270] K [18.020]

Date Generated: 31-Jan-2016 04:13:03 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% [173.910]
LongPeriod-sig: N/A
ModelChiSquare2-sig: 3.5%
ModelChiSquareGof-sig: 100.0%
Bootstrap—pfa: 1.95e-10
RollingBand—fgt: 1.00 [6/6]
GhostDiagnostic—chr: -3.834

Centroid-sig: 16.0%

Centroid—so: 0.308 arcsec [4.390]
OotOffset-rm: 0.172 arcsec [1.430]
KicOffset-rm: 0.203 arcsec [1.460]
OotOffset—st: 2/1/0/2 [5]
KicOffset—st: 2/1/0/2 [5]
DifflmageQuality—fgm: 1.00 [5/5]
DifflmageOverlap—fno: 0.00 [0/5]



TCE 002720354-04, PDC Light Curves
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TCE 002720354-04
— P = 242.599 days
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Flux
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Non-Whitened Vs. Whitened Light Curve

Ies

Phased Unwhitened Flux Time Seri

Planet 4

(Fit Epoch/Period)

0.01—

O

anjeA Xnj4 aAle|aYy paualymun

_

wy —
o] o
< a
S i

Phase

(Fit Epoch/Period)

Ies

Phased Whitened Flux Time Seri

Planet 4

|
[]] anjep xnj4 pausiym

|
0
T

0.7

0.6

0.5

0.4

0.3

02

0.1

-01

-0.2

Phase



PDC Quarter-Phased Transit Curves

TCE 002720354-04 P=242.598638 Days T¢=252.821742 (BK]D)
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DV Quarter-Phased Transit Curves

TCE 002720354-04 P=242.598638 Days T¢=252.821742 (BK]D)

-33.2 0 332 -33.2 0 332 -33.2 0 33.2
Phase (Hours)



Alt. Detrend Quarter-Phased Transit Curves

TCE 002720354-04 P=242.614469 Days T¢=252.979891 (BK]D)
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DV Model-Shift Uniqueness Test

002720354-04, P = 242.598638 Days, E = 10.223104 Days

Pri Sec | Ter | Pos | FA; | FAy | Freq | Pri-Ter | Pri-Pos | Sec-Ter | Sec-Pos |Odd-Evn| DMM Shape TAT
1691127 11.2|10.0(5.15]|2.80 ] 4.19 571 6.88 1.53 2.69 4.05 0.95 0.37 4.33
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002720354-04, P = 242.614469 Days, E = 10.365422 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 002720354

Ter(K) | log(g) [Fe/H] R ((Rp) | MMge) | p.(grem™)

6701150 | 412110058 | -0.5400128 | 1.50670320 | 1.092F00% | 0.45170370

+1%/-1% | +4%/-2% | +28%/-28% | +15%/-19% | +9%/-6% | +82% /-33%
Source | SPEGS SPEGS SPEGS DSEP

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

Secondary Eclipse Parameters for KIC 002720354-04 / KOI

Detrend | Depth (ppm) | Ry (Regy) | Tonae (K) | Tops (K) Ape
DV | -1630£128 | 9.48% 0% | 569732 | 55817135 | 625071502

—180 —1268
Alt. | -4246:£230 | 1181140 | 56972 | 63417304 | 1051942970

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 002720354-04. Kepler magnitude: 13.12. Transit SNR 8.25
There are 5 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.12 arcsec
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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.

Q1 no difference image Q1 no OOT image
1r 1r
0.9¢ 0.9F
0.8F 0.8F
0.7¢ 0.7¢
0.6F 0.6F
0.5F 0.5F
0.4+ 0.4+
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
Q2 difference image « 10° Q2 OOT image « 107
35
3 2
2.5
15
2
15 1
1
0.5
0.5
320 321 322 323 324 325 0
Q3 no difference image Q3 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
Q4 no difference image Q4 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.
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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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UKIRT Image
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