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Introduction
Limb darkening and polarization
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Limb darkening
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L imb darken ing  for  
SphM atmosphere  

prov ides  in format ion  
about  rad ius  o f  the  

s ta r
K o s t o g r y z +  2 0 1 6
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PLATO passband:  
500-1000nm
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Limb darkening

Solid line – with polarization in RTE
Dashed line – neglecting polarization

𝑆"#$$ = $%& ∫(𝑃$$
�
� ×𝐼 + 𝑃$.×Q)dΩ′

Teff = 4000 K, log g=1.5, 𝜆 = 4000	Å

Neglect ing  po la r i za t ion   
in  RTE leads   up  to  8% 
er rors  in  in tens i ty  a t  the  
l imb of  s ta rs .
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Limb polarization K o s t o g r y z +  2 0 1 6

Sub-giant and dwarf stars (log g = 3.0 – 4.5):

lower gravity and Teff è higher polarization
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Solar l imb polarization
K o s t o g r y z +  2 0 1 6

L imb po la r i za t ion  can  be  a  

good tes t  o f  so la r / s te l l a r   

mode l  a tmospheres .

Solar limb measurements:  
Wiehr & Bianda 2003
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Transit curves



06.09.17 PLATO	Conference 10

Transit depth differences 
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Ic à Claret 2011, 
Ippà Kostogryz&Berdyugina 2015,
Isp à Kostogryz+ 2016

For  accurate  
ca lcu la t ion  o f  a  t rans i t  
curve ,  an  accurate  l imb 
darken ing  ca lcu la t ions  

for  spher ica l  mode l  
a tmosphere  shou ld  be  

app l ied
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Transit depth differences 

For  s ta rs  w i th
Teff <= 5500K and

logg~4.5 ,
the  uncer ta in t ies  in  

t rans i t  depth  a re  
about  10 -4
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Transit polarization curves
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Grazing transit curves
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• Accurate calculation of limb darkening needs polarization to be 
taken into account

• SphM is needed for calculations of transit curves (≤ 3×10=%). In 
other cases, PPM can be safely used.

• PLATO will provide lots of transit light curves that can be used to 
study limb darkening and test stellar models.

• Polarimetry of bright stars detected by PLATO can be used for 
follow-up observations.
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Conclusions 
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