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First Hertzsprung-Russell 
of X-ray detected stars ! 



38 years later ...... 



The first (preliminary) HR-diagram with eROSITA detected 
stars (from 0.4% of the sky): 

Onset of 
convection 

X-ray luminosity of Sun 



The Sun seen by SOHO 



Fundamental insight: 
 
 
The active Sun is NOT typical for 
the X-ray detected stars ! 



Detected number of extrasolar planets: 

Discovery of 51 Peg  
(Mayor & Queloz 1995) 



Spectral type distribution of host stars : 

M-type stars A-type stars 



Fundamental insight: 
 
 
Planet host stars are cool stars! 
 
 
 
To understand extrasolar planets 
need to understand cool stars ! 





The host star is responsible for 
 
 
•  Planetary environment  (radiation and 

particles) 
 
•  Planetary evaporation 
 
•  Planetary formation 
    



Tian et al. (2008):  Response of Earth‘s thermosphere to solar flux 
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present-day solar flux 

adiabatic cooling and 
atmospheric outflow  
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Sun 

Wright et al. (2013) 
Saturation limit 

Rotational evolution 



Audard et al. (2001) 

Angstrom 

XMM-Newton spectroscopy of the RS CVn Capella 

Oxygen VII + VIII 



XMM-Newton RGS:    α Centauri A+B (inactive star) 

(Liefke & Schmitt 2006) 

Oxygen VII + VIII 



Courtesy:  J. Robrade Ness et al. (2004) 

Robrade & Schmitt (2007) 
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Fundamental insight: 
 
 
The X-ray luminosities and X-ray 
spectra of stars change dramatically 
with time ! 



Güdel & Kasting (2009):   The Sun in time 

Age Photosphere Corona 



Also: 
 
(Some) stars like to flare .... 



Proxima Centauri:  (Anglada-Escude et al. 2016) 

Mass:       1.3 MEarth   
 
Period:     11.2 days 
 
Distance:  0.05 au   





Ribas et at. (2016): 

Turbet et at. (2016): 



XMM-Newton: Flare on Proxima Centauri: Güdel et al. (2001) 

Incident X-ray flux > 10000 times 
larger than solar X-ray at Earth !   



Courtesy:  J. Robrade 

Accretion/Jet sources 

Ness et al. (2004) 

Robrade & Schmitt (2007) 



 
 

Close-up view of  CTTS 



RGS 1 

X-ray spectrum of TW Hya (CTTS): OVII triplet 

forbidden line (almost) absent ! 

XMM-Newton: 

TW Hya 

XMM-RGS: Stelzer & Schmitt (2004) 



Dead zone 
  Ionized MHD 
turbulent zone 

Cosmic rays 

Flare & X-
rays 

Flare MeV particles 

Mag field lines 

Proto-Jupiter 

Proto-Earth 

See Feigelson  (2003, 2005, 2010) 

X-ray influence on planet formation 



Conclusions: 
v   (Almost) all extrasolar host stars are X-ray 
kksources  
v   Need to understand the activity  
bbproperities of the host stars in all respects  
v   Expect ionospheres and hydrodynamic 
kkblowoff for the close-in extrasolar planets 

v   XMM-Newton can make (still) 
kkvaluable contributions to the field !! 
 



 
 The End ! 


