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Sonoluminescence


 
Soft air bubble is compressed by the resonant  ultrasonic 
wave in a hard

 
liquid.
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Two‐Phase Interstellar Medium
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For Example:

Cloud size ~ 100pc

Cloud Mass ~ 105

 
Msum 

Cloud temperature = 100K

Characteristic time ~ 107

 
yr

Hydrogen number density of the cloud ~ 
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Governing Equations
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Result


 
Initial condition
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※ The molecular cloud is at the soft gas region. 
The surrounding gas is at the ideal gas region. 

Spherical  molecular cloud 
with Radius R=1

No velocity field
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R=1



20
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R=1

Collapse!

Density becomes steady

supersonic





Conclusions
(1) Sonoluminescence mechanism can trigger the  molecular     

cloud prompt collapse
(2) The mechanism depends on the frequency and  phase. 

However, the resonance spectrum is broad band.
(3) The cloud collapses supersonically, and the mass flux    

is stationary during collapse.
(4) An irregular cloud can also be subject to triggered 

collapse, but with a somewhat higher (< 20%) amplitude. 





(1) Almost the same in the low density region.

ideal gas

New EOS
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Use GAMER
 

code to solve above equations

High density with high resolution

Low density with low resolution

GAMER: GPU-accelerated Adaptive-MEsh
Refinement

Ref: Schive, H., Tsai, Y., & Chiueh, T. (2010)



Choose the unit such that



Compare numbers in the above   figure with the Gaussian wave   pulse.  Explain the choice of   gaussian  width and distance
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