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Planet frequency increases toward

smaller and cooler planets:
(for both & FGKSs)
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Small planets occur 2—-3x more
frequently around Cooler stars
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K2 M Dwarf Advantage: Numbers
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K2 M Dwarf Advantage: Numbers

« Kepler sample (Dressing et al. 2015):

- 2543 stars (all observed for 2000days)
- Most have T2 3500 K, R >20.4 R,

- 157 planet candidates
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K2 M Dwarf Advantage: Numbers

« Kepler sample (Dressing et al. 2015):

- 2543 stars (all observed for = 1000 days)
- Mosthave T .,=23500K,R=04R

- 157 planet candidates

« K2.
- Observing ~ 5000 M dwarfs per field
- 210 fields, ~ 80 days each

 The K2 M dwarf advantage:

- 5000*80*10 / 2543*1000*1 ~ 1.5X r S
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K2 M dwarf advantage:
M dwarf Habitable Systems
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K2 M dwarf advantage:
M dwarf Habitable Systems
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K2 Advantage: Timing

HST
Operations
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K2 Advantage: Timing

HST

JWST - .
Launch e

K2 Planet Search 2015/05/07, Pasadena




K2 Advantage: Timing

HST
Operations

277

IJWST
Launch g o

K2 Planet Search 2015/05/07, Pasadena




K2 Advantage: Timing

HST
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K2 Advantage: Timing
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Many candidates found to date

~1/3 orbiting M dwarfs

(figure removed)

See also:

Foreman-Mac€key et al. 2014,
Montet et gf. 2015 —
—
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Candidate Validation is Underway:

202093353 log10(Median Frame)

T [T Difference Flux le/cadznce) Out-of-Transit Flux (e/zadence) I
Axis 1: 0,03510 +/-0.00009 (stat) e s )
] 504024/ 20003 s Ly
ool i 1 303840 4/-0.00212 (SDOM) ; vy a8
y 80403420004 § s 8 s
H oo i
o) 3 ey o
z a =g e
£ a0
g e et i
E El ] * % 006400
H : } ] s ononoa e
3 E‘, PielHurber PixelHumber 0510152
2 H ¥ i
HE LEARN In-Trarsit Flux (elcadence) Difference SIN ixel/Transit Correlation
i s "
; ta i - o
z § + gy o : e
o B i ; 3 e .
£ - .
£ tor
3 s
8 3 ey e
=10 " | Fins oo
B e e
2 3 FERET : f
A Detrended Centei (P) §55a000e et e el Rumber
(5060 Outof-Transit
1000 PR-fitting D.IA.
.g 5000 Aad=
% 0 3,186 #\- 0,049 pix
2 >
X N o KX CEXEEETTININ.
R Diffrence Image L. Residuals
| TTTT sse - 00s
4 10 ) 52 4 0008 pix
8y
=15000) |
g Tatric = 1.0
=20000 . ]
0.0 05 10 15 20 25 30

Phase-Folded Time (days) o148 sonu ERERETT

K2 Planet Search 2015/05/07, Pasadena —
Lunar and Planetary Laboratory



Candidate Validation is Underway:

202093353 log10(Median Frame)

ke 1; 0.03510 ]00609( A% [T Difference Flux (efcadence) Out-of-Transit Flux 1el:aden(e)hm T
xi5 1: 003510 +/-0. stat) [0 ]
@ 504024/ 20003 - Ly .
ool A 1: 303620 +/-0,00212 (SDOM) 5 s -
& 8,403 +- 20004 £ © s “— .
s o
s EEERAS I e g o i
H a, " w, wor 5 - - - -
H e
< I 4 i )
2 0 b O swom o .
H E‘, PielHurber PixelHumber 0510152 y
i ¢ 3
'é ) LEARN InTrarsit Fux (elcadence) Difference SIN ixelTransit Corelation 3
§e i s -
H )‘f \X s - 1 - - -
e & .l i fest
-0} -4 i H il =0 1
£h e sz
: = iy ’ .
~15000 " ; it 00
“g ! e
¢ 208400 20402
o i he en om0 DigEasas N S sg
2 ] 28285382 z s
A Detrended Centele Pl) §d8sddode e lLrvbe Pae b
o Outof Transit 0.0T. Residuals
15 - : T )
1000 PR-fitting D.IA.
~  5000] Aad=
£
T 0 i 3186 4 0.04 pix
PR Ve e
3 -5000 Difference Image L., Residuals
w T
| T 5,562 - 0,043 pis
< -10000 ;
A
=15000) |
% s Tatric = 1.0
-20000 : | ‘
00 05 10 15 20 25 30 ¢ L e
Phase-Folded Time (days) o148 sonu ERERETT

K2 Planet Search 2015/05/07, Pasadena —
Lunar and Planetary Laboratory



Candidate Validation is Underway:

202093353 log10(Median Frame)
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Candidate Validation Is Underway
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Candldate Validation is Underway:

log10(Media
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Period Ratios of Multi-planet systems:
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Mass/density measurements underway:

rho b =11 g/cc
rho ¢ =3.6 g/cc

rho_d unconstrained

/ OBSERVATORY \

(figure removed)
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Spitzer transit observations underway:

Two transits of K2-3b:

(figure removed)

Transit of K2-3c:

(figure removed) Pl Mike Werner

Analyses: Jessica Krick,
John Livingstone
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Planet Size vs. Stellar Magnitude

(figure removed)

See also:
Foreman-Mackey et al. 2014,
Montet et al. 2015
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Transit Depth (parts-per-million)
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Finding excellent targets for
atmospherlc studles W|th HST+JWST:
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Finding excellent targets for
atmospherlc studies W|th HST+JWST:
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Transit Depth (parts-per-million)

simulations by
B. Benneke

—CH 4+H2O dominated

30xSolar, clouds at 10 mbar
——30xSolar, clear
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Wavelength [pym]

First of many
K2 targets for

JWST Cycle 1
observations!
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K2 Take-home Points:

2

 Many new K2 candidates to date
 New multi-planet & M-dwarf systems

- Validation & vetting ongoing

« Mass measurements underway

« Good targets for Spitzer, HST, & JWST

« We expect ~5x more data by end-of-missi

K2 Planet Search
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