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- Inclined Rotator 
- Hysteresis Limit Cycle 
- Time Evolution

!2



| Inga Saathoff | Journal Club © 2019 University of Tuebingen

HMXB, LMXB

• High Mass X-ray Binaries (HMXB):  
• Compact star: Neutron Star, White 

Dwarf or Black Hole 
• Companion: Early type star (O-B) 

with M > 5M☉  
• Strong magnetic field (~ 1012 G) 

• Low Mass X-ray Binaries (LMXB):  
• Compact star: Neutron Star, White 

Dwarf or Black Hole 
• Companion: Late type star (M-K) 

with M < 1M☉  
• Low magnetic field (~ 109 G)
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Model: Aligned Rotator
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Model: Inclined Rotator
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Model: Inclined Rotator

⇒ RM(ϕ) = 3.2 × 108 μ4/7
30 M−1/7

1
·M−2/7

17 [1 + 3(sin χ sin ϕ)2]2/7

RM(ϕ) < Rco : accretion

Rco < RM(ϕ) < Rinf : recycling

RM(ϕ) > Rinf : ejection
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·Mtot = ·Macc + ·Meje + ·Mrec
·M* = ·Macc + ·Meje

Contributions to ·Mtot
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Contributions to ·Mtot
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spin down  
branch

spin up  
branch

from observation of flux

d⌫

dt
(Ṁtot,sol)
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ν(t + dt) = ν(t) +
dν
dt

( ·Mtot,sol)

Time Evolution
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Time Evolution
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Thank you. 
Contact: 

Inga Saathoff 
High Energy Astrophysics Group 
Sand 1 · 72076 Tübingen · Germany 
inga.saathoff@astro.uni-tuebingen.de
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