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Lecture 15 
• Talk about homework 3 

• Convection, granulation (Stix pp. 237) 

 



Homework 3 



Check details 



Verify with ADS 



arXiv version easier? 



Try to understand 

at least one 

details from one 

caption 

…one detail that 

relates to the title 

of the paper 



Last time 

• First law of thermodynamics 

• Working with entropy 

• Convection 



When do we get convection? 

A. Temperature decreases upward 

B. Temperature increases upward 

C. Specific entropy decreases upward 

D. Specific entropy increases upward 

 

 



Using entropy: pressure equilibrium 

ln ln dcPdcds pv as: 
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Small changes 
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Entropy & convection 
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Adiabatic changes: S=const 

P equilibrium: S+   buoyant 

pert 
unstable 



Changes in entropy? 

discuss in groups 



Changes in entropy? 

  nuclearJoulevisc
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Entropy & convection 
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Original mixing length model 

surface interior 

unstable 

stable 

stable 

weakly 

unstable 



Buoyancy oscillations 
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Entropy equarion: 
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Momentum eqn: 

Ignore pressure for now, 

so as to understand 

buoyancy effect 
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g-modes  

• Would probe the center 

• Are evanescent in the convection zone 



Internal energy & specific heat 

Internal energy equation 
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Use continuity equation 



What we learned 

• Use ADS 

• Entropy: what makes it change 

• Buoyancy oscillations 


