KIC 012020590

Q1-17 DR25 TCE Parameters

TCE

Run

KOI?

Period

Epoch

Depth

Duration

MES

SNR

S

P
Type (Days) (BKJD) | (ppm) | (Hours) Re) | (K) | (Re) | (Se)
012020590-01 | OBS No 3.337661 | 134.447718 9.6 18.282 | 10.7 | 10.2 | 3.30 | 8226 | 1.04 | 14387.36
012020590-02 | OBS No | 194.825343 | 162.037617 | 150.4 6.326 | 13.9 | 11.1 | 3.30 | 8226 | 4.63 63.54
012020590-03 | OBS No 0.984450 | 132.425968 15.7 3.411 | 109 | 11.3 | 3.30 | 8226 | 1.52 | 73278.91
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type

012020590-01 | OBS | FP 0.00 | 1 {0 | O | O | LPP_DV—LPP_ALT—CENT_SATURATED

012020590-02 | OBS | FP 0.00 | 1 |0 | O | O | IvdIV_TRANS_RUBBLE_MARSHALL TRANS_GAPPED LPP_ALT MOD_NONUNIQ_DV MOD_NONUNIQ_ALT MOD_TER_ALT MOD_POS_ALT CENT_SATURATED

012020590-03 | OBS | FP 0.00 | 1 |0]| O | O | TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—CENT_SATURATED

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 012020590-01

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 = 3.33766 [0.00005] d
Epoch = 134.4477 [0.0100] BKJD
Rp/R* = 0.0029 [0.0015]

a/R* = 1.49 [2.51]

b = 0.30 [9.31]

Seff = 14387.36 [10682.35]
Teq =2793 [518] K

Rp = 1.04 [0.75] Re

a =0.0557 [0.0254] AU

Ag = 22.87 [29.43] [0.74c]
Teffp = 9443 [2553] K [2.550]

Date Generated: 29-Jan-2016 11:45:18 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: 99.8% [3.04c]
LongPeriod-sig: 100.0% [237.57c]
ModelChiSquare2-sig: N/A
ModelChiSquareGof-sig: N/A
Bootstrap—pfa: 3.53e-14
RollingBand—fgt: 1.00 [396/397]
GhostDiagnostic—chr: N/A

Centroid—sig: 14.7%

Centroid—so: 2.245 arcsec [1.550]
OotOffset—rm: 1.677 arcsec [1.520]
KicOffset-rm: 1.957 arcsec [1.830]
OotOffset—st: 4/4/4/4 [16]
KicOffset-st: 4/4/4/4 [16]
DifflmageQuality—fgm: 0.31 [5/16]
DifflmageOverlap—fno: 0.00 [0/17]



TCE 012020590-01, PDC Light Curves
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Normalized Flux
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Flux

DV Odd/Even

TCE 012020590-01
1.40e-03 I I T I I T | I I

1.20e-03 - n
1.00e-03 | -
8.00e-04 -
6.00e-04 . . -

4.00e-04

2.00e-04

0.00e+00

-2.00e-04 ¥

R o . Odd .
-4.00e-04 . o . Even® @ °7
y . Model Fit mmm—
-6.00e-04 ! ! ! . . | . . c |
0.4 0.3 0.2 0.1 0 0.1 0.2 0.3 0.4




Flux

1.50e-03

1.00e-03

0.00e+00

ALT Odd/Even

TCE 012020590-01

]
e L) . . .
° 0 00 L0 ' P
[ [ - )
% 2% ":. 0 009 ..:-': ob se
N : A

7w T B Y S e S
3095 . ¥, ;

St ol
) ’
A -
L
oo
[ L) »
e % ‘N .,
P oy ®
L]
®

N ]
. gy
s Anpe

[ ] ’g
S8 3
At ST T a2

.

0.4



Unwhitened Relative Flux Value

Whitened Flux Value [c]

Non-Whitened Vs. Whitened Light Curve

Planet 1 : Phased Unwhitened Flux Time Series (Fit Epoch/Period)
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DV Quarter-Phased Transit Curves
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Alt. Detrend Quarter-Phased Transit Curves
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012020590-01, P = 3.337661 Days, E = 131.110057 Days

DV Model-Shift Uniqueness Test
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012020590-01, P = 3.337212 Days, E = 131.185618 Days

Alt Model-Shift Uniqueness Test
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Stellar Parameters For KIC 012020590

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

82261228 | 3717043 | -0.040102%0 | 3.2090-008 | 2 067040 | 0.081FH:3

+3%/-4% | +11%/-4% | +625%/-1000% | +30%/-48% | +17%/-24% | +386%/-40%
Source |  KICO 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 012020590-01 / KOI

Detrend | Depth (ppm) | R, (Rgy) | Trae (K) | Tops (K) | Agys
DV 1541 | 0.94706L | 37854331 | 9gg5+0813 | 9g+8]
Alt. 2142 | 1.5870 01 | 37924330 | 781242519 | 14+21

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 012020590-01. Kepler magnitude: 9.97. Transit SNR 10.18
There are 5 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 1.13 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec |
PREF-fit source offset from OOT 1.677 + 1.102 1.52 1.626 + 0.913 | 0.410 + 1.141
PREF-fit source offset from KIC position 1.957 + 1.068 1.83 1.849 + 0.855 | 0.643 + 1.051
photometric centroid source offset 2.24 + 1.45 1.55 -2.22 + 1.45 -0.34 + 1.40
offset from difference PRF-fit to OOT PRF-fit  offset from difference PRF-fit to KIC position offset from photometric centroids
6 | 1 6 1 1 6 ;
A | A | A |
A o 2 o 2r :
[} Q Q |
8 | x1526p231,17255 |\ | 8 |- x15262231,17255 | _____ | 3 *15262231, 17.
8 o 12020590, 9.966 8 o G 12020590,9.966 { & of | +KIC 12020590, 9.966 -
N N N
-4} 3 -4t 3 -4} |
-6/ | ‘ 1 -6/ | -6/ |
6 4 2 0 2 4 6 6 4 2 0 2 4 6 6 4 2 0 2 4 6
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:
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white x:

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

A flux (ppm)

A RA (marc-sec)

A DEC (marc-sec)
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KIC 012020590

Q1-17 DR25 TCE Parameters

TCE

Run

KOI?

Period

Epoch

Depth

Duration

MES

SNR

S

p
Type (Days) (BKJD) | (ppm) | (Hours) Re) | (K) | (Re) | (Se)
012020590-01 | OBS | No 3.337661 | 134.447718 9.6 18.282 | 10.7 | 10.2 | 3.30 | 8226 | 1.04 | 14387.36
012020590-02 | OBS | No | 194.825343 | 162.037617 | 150.4 6.326 | 13.9 | 11.1 | 3.30 | 8226 | 4.63 63.54
012020590-03 | OBS | No 0.984450 | 132.425968 15.7 3411 | 109 | 11.3 | 3.30 | 8226 | 1.52 | 73278.91
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type
O 1 2020590_0 1 OB S FP 0 . 00 1 O O O LPP_DV—LPP_ALT—CENT_SATURATED
O 1 2020590-02 OB S FP 0 - 00 ]_ 0 O O INDIV_TRANS_RUBBLE_MARSHALL—TRANS_GAPPED—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—CENT_SATURATED
O 1 2 02059 0‘ 03 O B S F P 0 . 00 ]_ 0 O O TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—CENT_SATURATED

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 012020590-02

No Significant Match Found
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TCE 012020590-02, PDC Light Curves
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TCE 012020590-02
- P =194.825 days
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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 012020590-02 P=194.825343 Days Tg=162.037617 (BKJD)
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DV Quarter-Phased Transit Curves

TCE 012020590-02 P=194.825343 Days Tg=162.037617 (BKJD)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 012020590-02 P=194.827183 Days Tg=162.024211 (BKJD)
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DV Model-Shift Uniqueness Test

012020590-02, P = 194.825343 Days, E = 162.037617 Days
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Alt Model-Shift Uniqueness Test

012020590-02, P = 194.827183 Days, E = 162.024211 Days
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Stellar Parameters For KIC 012020590

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

82261228 | 3717043 | -0.040102%0 | 3.2090-008 | 2 067040 | 0.081FH:3

+3%/-4% | +11%/-4% | +625%/-1000% | +30%/-48% | +17%/-24% | +386%/-40%
Source |  KICO 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 012020590-02 / KOI

Detrend | Depth (ppm) | R, (Rg) | Tnae (K) | Tops (K) Ay
DV | -83k12 | 4.227390 | 97778, | 668913290 | 18091357
Alt. 136458 | 4.62730¢ | 9831TL, | 725912008 | 22971550

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 012020590-02. Kepler magnitude: 9.97. Transit SNR 11.08
There are 0 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 0.71 arcsec

offset from difference PRF—fit to OOT PRF—fit

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec |
PREF-fit source offset from OOT 1.142 + 1.213 0.94 -0.757 + 1.079 | 0.855 + 1.305
PREF-fit source offset from KIC position 1.583 + 1.299 1.22 -0.816 + 1.177 | 1.356 + 1.310
photometric centroid source offset 1.75 £ 0.79 2.22 1.24 4+ 0.84 -1.23 + 0.73

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

QL1 difference image. Poor Quality < 10° Q1 OOT image « 10°
‘ ( +J2020567, 201 K&
8941 1 *12020561, 17.227
2 3
8921 1 1 25
8901 1
0 2
x 1
888} x B3 10, 18080590, 9.966 15
X XA : 1,17.255
886 X X X X x M, : 2'15?.‘21%%3 17, 1
1 1
X X 15262220, 20.662 | | 05
8841 1 1k :
-3 984" :
. . . 0 E
635 640 645 635 640 645 s
Q2 no difference image Q2 no OOT image
1r 1r
0.9F 0.9F
0.8F 0.8F
0.7F 0.7F
0.6F 0.6F
0.5¢ 0.5¢
0.4F 0.4F
0.3F 0.3F
0.2F 0.2F
0.1F 0.1F
0 ‘ ‘ ‘ ‘ D0 ‘ ‘ ‘ ‘ ‘
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1
Q3 no difference image Q3 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
0.31 0.3F
0.2F 0.2F
0.1F 0.1F
0 ‘ ‘ ‘ ‘ . ‘ ‘ ‘ ‘ ‘
0 0.2 0.4 0.6 0.8 10 0.2 0.4 0.6 0.8 1
Q4 difference image. Poor Quality X« 10° Q4 OOT image « 10°
896 N M 8
895 :
15 2.5
894 i
1
893 : 2
B | s “E
891 X | : : 15
0 : X12020590,19.966
890| X . : :
AY 05 #12020584, 17.808 1 1
8891 » 4 h 1 o
1
8881 N = ‘ : 05
887 - M-1s -

630 632 634 636 638 640 630 632 634 636 638 640



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

Q9 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:

Q13 no 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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KIC 012020590

Q1-17 DR25 TCE Parameters

TCE

Run

KOI?

Period

Epoch

Depth

Duration

MES

SNR

S

p
Type (Days) (BKJD) | (ppm) | (Hours) Re) | (K) | (Re) | (Se)
012020590-01 | OBS | No 3.337661 | 134.447718 9.6 18.282 | 10.7 | 10.2 | 3.30 | 8226 | 1.04 | 14387.36
012020590-02 | OBS | No | 194.825343 | 162.037617 | 150.4 6.326 | 13.9 | 11.1 | 3.30 | 8226 | 4.63 63.54
012020590-03 | OBS | No 0.984450 | 132.425968 15.7 3411 | 109 | 11.3 | 3.30 | 8226 | 1.52 | 73278.91
Robovetter Results
TCE Run | Disp | Score | N | S | C | E | Comments
Type
O 1 2020590_0 1 OB S FP 0 . 00 1 O O O LPP_DV—LPP_ALT—CENT_SATURATED
O 1 2 02059 O— 02 O B S F P 0 . 00 1 0 O O INDIV_TRANS_RUBBLE_MARSHALL—TRANS_GAPPED—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—MOD_POS_ALT—CENT_SATURATED
O 1 2020590‘03 OB S FP 0 - 00 ]_ 0 0 O TRANS_GAPPED—LPP_DV—LPP_ALT—MOD_NONUNIQ_DV—MOD_NONUNIQ_ALT—MOD_TER_ALT—CENT_SATURATED

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 012020590-03

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

KIC: 12020590

Candidate: 3of 3 Period: 0.984 d
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DV Fit Results:

Period = 0.98445 [0.00001] d
Epoch = 132.4260 [0.0037] BKJD
Rp/R* = 0.0042 [0.0011]

a/R* = 1.35 [0.96]

b = 0.90 [0.33]

Seff = 73278.91 [54408.24]
Teq = 4195 [779] K

Rp = 1.53 [0.83] Re
a=0.0247[0.0112] AU

Ag = 0.98 [0.89] [-0.020]
Teffp = 6454 [945] K [1.840]

Date Generated: 29-Jan-2016 11:45:36 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: 99.8% [3.04c]
ModelChiSquare2-sig: N/A
ModelChiSquareGof-sig: N/A
Bootstrap—pfa: 4.23e-11
RollingBand—fgt: 0.96 [440/458]
GhostDiagnostic—chr: N/A

Centroid-sig: 0.2%

Centroid—so: 1.007 arcsec [1.750]
OotOffset-rm: 2.545 arcsec [1.260]
KicOffset-rm: 3.092 arcsec [1.180]
OotOffset—st: 3/2/1/3 [9]
KicOffset-st: 3/2/1/3 [9]
DifflmageQuality—fgm: 0.22 [2/9]
DifflmageOverlap—fno: 1.00 [17/17]



TCE 012020590-03, PDC Light Curves
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Normalized Flux

Normalized Flux
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Unwhitened Relative Flux Value

Whitened Flux Value [c]

Non-Whitened Vs. Whitened Light Curve

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

TCE 012020590-03 P= 0.984450 Days Ty=132.425968 (BK]D)
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Alt. Detrend Quarter-Phased Transit Curves

TCE 012020590-03 P= 0.984465 Days Ty=132.421185 (BKJD)
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DV Model-Shift Uniqueness Test

012020590-03, P = 0.984450 Days, E = 131.441518 Days
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Alt Model-Shift Uniqueness Test

012020590-03, P = 0.984465 Days, E = 131.436720 Days
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Stellar Parameters For KIC 012020590

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

82261228 | 3717043 | -0.040102%0 | 3.2090-008 | 2 067040 | 0.081FH:3

+3%/-4% | +11%/-4% | +625%/-1000% | +30%/-48% | +17%/-24% | +386%/-40%
Source |  KICO 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 012020590-03 / KOI

Detrend | Depth (ppm) | R, (Rg) | Trnae (K) | Tops (K) Ay,
DV 11| LA0TRT | 5680785 | -3757gRT | 0.20050 15
Alt. 166 | 1547073 | 5699500 | 71207750 | 2.192F395

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 012020590-03. Kepler magnitude: 9.97. Transit SNR 11.30
There are 2 quarters with good PRF difference image offsets
The direct PRF centroid is offset from the target star catalog position by about 1.13 arcsec

‘ | Distance in arcsec | Distance / o | A RA ‘ A Dec |
PREF-fit source offset from OOT 2.545 £+ 2.016 1.26 1.893 + 1.913 | 1.701 £ 1.001
PREF-fit source offset from KIC position 3.092 + 2.619 1.18 2.238 +2.472 | 2.132 + 1.353
photometric centroid source offset 1.01 £ 0.57 1.75 -0.13 + 0.56 -1.00 + 0.58

offset from di

fference PRF—fit to OOT PRF-fit

offset from difference PRF-fit to KIC position

*15262231, 17.255
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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

10f

» [e)] (o]
T T T

N —> (arcsec)

_10 it

%15262223, 21.493

-10

-5

0
E <- (arcsec)

; Vermillion



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

Q1 difference image. Poor Quality
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white x: KIC target position; +: OOT centroid; A: difference centroid. red X: large negative pixel value.

Q5 difference image. Poor Quality Q5 OOT image « 10°
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white x: KIC target position; +: OOT centroid; A\: difference centroid. red X:

Q9 difference image. Poor Quality
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white x: KIC target position; +: OOT centroid; A\: difference centroid. red X:

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

A flux (ppm)

Q17 difference image. Poor Quality Q17 OOT image « 10°
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