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M-dwarf hosts: advantages I
•

 
Transit depth scales with R*

-2

–
 

so can detect Earth-sized planets with
 

~1000ppm transits

•
 

RV signal
 

scales
 with M*
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Vorführender
Präsentationsnotizen
Point out GJ1214 is only 3 Re, but has depth of more than 1%, 
Depth 25x deeper than on sun, comparable to kepler-11 planets. Also rv signal 3.5x larger.
Point out that M stars cover a broad range of radius, almost as much as F/G/K combined. So be careful about treating as a single population.
Late Ms can get smaller than earth with 1000ppm. (change the labels here to ppm??)
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M-dwarf hosts: advantages II

•
 

Habitable zone separation scales with R*T*
2

–
 

so habitable planets can be detected with short orbital periods,
 e.g. in PLATO step-and-stare phase, and

 
readily followed up

•
 

Planet-star contrast also improves
 

for habitable zone
–

 
helping characterise atmosphere using secondary eclipse observations

•
 

Strength of features in transmission spectra scale with transit depth
–

 
so can

 
characterise atmosphere using ground-based observations

GJ1214b, Bean et al. 2010

Vorführender
Präsentationsnotizen
For gj1214, habitble zone would be at about 0.05 AU
Example is groundbased transimssion spectrum of gj1214, with radius of ** and features depth ~1e-4. 
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Encouraging news from Kepler

From presentation by
 

Bill Borucki, 2 Feb 2011

Vorführender
Präsentationsnotizen
Make point that smaller planets seem to be increasingly common (at least relatively) around later type stars (number here not corrected relative numbers of targets - has someone done that??). So likely a rich hunting ground. PLATO will search for brightest examples across half the sky, including in habitable zones.  
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M-dwarf hosts: disadvantages

•
 

Inherently less habitable?
–

 
e.g. tidal locking,

 stellar activity

•
 

Intrinsically low luminosity
–

 
so bright examples are rare
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All stars
K dwarfs
M dwarfs
late Ms

Based on Besancon model

PLATO P4 sample:
>10,000 M stars

 <800ppm noise in 1 hr  
mv<15

 >5000 observed for yrs

 >5000 for months

~10,000 per

 PLATO FoV

Vorführender
Präsentationsnotizen
Habitability debatable and could be seen as an advantage since interesting physics and biology to explore. 
Numbers here for 1 sqdeg. So multiply by ~2232 (?) for plato fov. But even then need to go fainter than  V=13 to get 1000 M stars per field. 
And only have a few hundred late Ms at V=15. So a struggle. 
Need to simulate to see if still a valuable sample. 
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M-dwarfs include a wide range of radii

Vorführender
Präsentationsnotizen
Point out GJ1214 is only 3 Re, but has depth of more than 1%, 
Depth 25x deeper than on sun and rv signal 3.5x larger.
Point out that M stars cover a broad range of radius, almost as much as F/G/K combined. So be careful about treating as a single population.
Late Ms can get smaller than earth with 1000ppm. (change the labels here to ppm??)
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•
 

Assume payload configuration
–

 
CCD QE,

 pixel size,
 optics throughput,

 effective area,
 field of view

•
 

Stellar population from Besancon model (for l=277, b=-30)

•
 

Use spectral atlas to estimate shot noise for each star
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Simulation receipe

PLATO baseline
e2v deep depletion device

Vorführender
Präsentationsnotizen
Point out GJ1214 is only 3 Re, but has depth of more than 1%, 
Depth 25x deeper than on sun and rv signal 3.5x larger.
Point out that M stars cover a broad range of radius, almost as much as F/G/K combined. So be careful about treating as a single population.
Late Ms can get smaller than earth with 1000ppm. (change the labels here to ppm??)
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Simulated
 

PLATO target population

800ppm

80ppm

Jupiters and larger, Neptunes and larger,
 

Earths and larger

Vorführender
Präsentationsnotizen
Point out GJ1214 is only 3 Re, but has depth of more than 1%, 
Depth 25x deeper than on sun and rv signal 3.5x larger.
Point out that M stars cover a broad range of radius, almost as much as F/G/K combined. So be careful about treating as a single population.
Late Ms can get smaller than earth with 1000ppm. (change the labels here to ppm??)
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Simulated
 

PLATO target population

800ppm

80ppm

P4 sample = 6200 /field

Vorführender
Präsentationsnotizen
So exceed target number on a single field. So factor >2 in hand. 
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Simulated
 

PLATO target population

800ppm

80ppm

Extending P4 sample to Imag<14 = 21,400
 

/field

Vorführender
Präsentationsnotizen
Nothing special about V band. PLATO doesn’t observe in V.  Except for follow up. (but think confusion limits).  For Mstars the I band is more 
Natual. And RV insts in I and NIR are planned. So relaxing limit fom V=15 to I=14, gives many more targets. Including later types. 
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PLATO discovery space

Vorführender
Präsentationsnotizen
Where shaded region is the smallest plant tha can be deteted for each star.
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PLATO P4 sample discovery space

Vorführender
Präsentationsnotizen
Where shaded region is the smallest plant tha can be deteted for each star.



Peter Wheatley  p.j.wheatley@warwick.ac.ukPeter Wheatley  p.j.wheatley@warwick.ac.uk

Summary

•
 

PLATO key science objectives include discovery of exoplanets
 around nearby M-dwarfs, including in habitable zone

•
 

Simulations suggest 
–

 
6,000 targets/field in P4 sample

–
 

12,000 M-dwarfs observed for years
–

 
~50,000 observed for months

–
 

exceeding requirements by factors 2 and 10

•
 

Relaxing constraint of V<15 to I<14 
–

 
40,000 M-dwarfs observed for years

–
 

160,000 for months

•
 

Excellent prospects for detection of habitable Earths

Vorführender
Präsentationsnotizen
Point out GJ1214 is only 3 Re, but has depth of more than 1%, 
Depth 25x deeper than on sun and rv signal 3.5x larger.
Point out that M stars cover a broad range of radius, almost as much as F/G/K combined. So be careful about treating as a single population.
Late Ms can get smaller than earth with 1000ppm. (change the labels here to ppm??)
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