


Gas disk is tidally interact with binary stars for a long time

Density structure? Velocity Field? After secular evolution

                  ←　Mass Ratio? Eccentricity? Temperature?

Initial Setup



Various timescales in the disk

Sound crossing time scale

Precession time scale

Viscous time scale

Dynamical time scale of the binary

Dynamical time scale of the gas disk

The Long-Term Evolution
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Calculation (2D)
Split the long-term component and the rapid component

Long-term component a, e, Ȧ
Rapid component f

Averaged by 1 rotation

%LQDU\�*UDYLW\�ĺ　Ring Gravity
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Secular evolution of orbital elements are writen as follows:

where   =   cos   +     sin  	 	 	 

Potential   : axisymmetric perturbation
  : non-axisymmetric perturbationForce Term

From	 binary	 model	 and	 the	 disk	 model	 →	 ,   	 



	 →	 Eigen	 Wave	 pattern	 and	 the	 pattern	 speed

	 →	 Amplitude

→　Long-term Evolution of the disk
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Eigen Waves  nodes between inner and outer edge
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Density Evolution of flat Circumbinary Disk
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Orbital Element →　Density

Secularly rotate      density structure



Secular interaction with eccentric binary cause 

the circumbinary disk eccentric

Does it changes the accretion picture?

Then, we calculate the gas accretion from the eccentric disk to 

the eccentric binary by SPH.



Binary  Mass  Ratio   M1:M2  =  4:1
Binary  Eccentricity eB  =  0.3

Binary  Model

Disk  Model

inner  semimajor  axis

outer  semimajor  axis

=  4

=  16

Disk  eccentricity   =  0.0  ~  0.7  
spatially  constant  for  one  disk  model

=  0.1

=  0.1

cs/vK =  0.05  at =10

Polytrope   =  1.4
Disk  Gravity  :  Negligible

Initial Model



Method



ED=0.1  EB=0.1

ED=0.1  EB=0.3



ED=0.2  EB=0.1

ED=0.3  EB=0.1
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Conclusion

Secular interaction with eccentric binary
sometimes causes the large eccentric disk.

When the disk becomes eccentric, 
m=1 density pattern can be formed.

Eccentric disk drastically changes the 
mass accretion rate. 


