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ASTROPHYSICAL PLASMASASTROPHYSICAL PLASMAS

Stark broadening may be important  for 
plasma conditions from
NEUTRON STARS T=10(+6)-10(+7)K
Ne=10(+22)-10(+24)cm(-3),  white dwarfs, 
hot stars, up to other extreme conditions :
FOR RADIO RECOMBINATION LINES 
FROM 
H I (T=50K) AND H II (T=10000K) 
REGIONS  Ne = 1-1000 cm(-3)



F. Paerels, 1997, ApJ, 476, L47

• A possibility to obtain M and R of a 
neutron star from a spectral line profile 

• W = 163Zˉ¹(M⁄R²)²⁄³T²⁄³ eV
• Gravitational shift  ~ M/R 



Madej, J., 1989, A&A, 209, 226.
Majczyna, A., Madej, J., Joss, P. C., Rozanska, A., 

2005,A&A 430, 643.

Madej
(1989) and Majczyna et al. (2005), in their

models of neutron star atmospheres and iron 
rich spectra use for Stark broadening 
calculations approximate formula from 

Griem (1974) book (cf. Chap. IV 6), without 
magnetic field effects.



Suleimanov, V. F., Klochkov, D., Pavlov, G. G., 
Werner,K., 2014, ApJS, 210, 13

Suleimanov et al. (2014) in their modelling of carbon 
neutron star atmospheres, considered the Stark 
broadening using very approximate Cowley (1971) 
formula and magnetic field effects are neglected.



Cottam, J.et al., 2002, Nature 420, 51

Highly ionized iron lines are important for 
neutron star atmospheres modelling and 
investigation. For example Cottam et al. 
(2002) detected X-ray burst spectra of 
EXO 0748–676, with a Fe XXV feature (n 
= 2-3 transition).



J. C. A. van Peet 1 , E. Costantini 1 , M. Méndez 2 , F. B. 
S. Paerels 3 , and J. Cottam 4, Properties of the ionised 
plasma in the vicinity of the neutron-star  X-ray binary 
EXO 0748–676, A&A 497, 805–813 (2009)

They present the spectral analysis of a large set of XMM-
Newton observations of EXO 0748–676, a bright 
dipping low-mass  X-ray binary. This is the first time 
that evidence  of a collisionally ionised absorber has 
been found in a low-mass X-ray binary. The collisionally 
ionised absorber may be in the form  of dense (n > 10 
14 cm −3 ) filaments, located at a distance r >~ 10 cm.



Ne 1017-1024 cm-3







FeXXV         300000.   0.198         -0.324E-02  0.405E-04  -0.742E-03  0.652E-04  -0.175E-02
  1552.8 A     500000.  0.155         -0.167E-02  0.967E-04  -0.131E-02  0.377E-03  -0.115E-01
                    1000000. 0.112         -0.158E-02  0.384E-03  -0.267E-02  0.205E-02  -0.477E-01
                    5000000. 0.548E-01  -0.145E-02  0.881E-02  -0.944E-02  0.107         -0.301    
                  10000000. 0.410E-01  -0.126E-02  0.186E-01  -0.130E-01  0.291         -0.470    
                  20000000. 0.311E-01  -0.101E-02  0.318E-01  -0.156E-01  0.521         -0.650    















  

THANK YOU 
FOR 

ATTENTION


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22

