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Lecture 5 

• More on neutrino observations 

• Center to limb variation 

• Maxwell equations 

• Index notation 

• Opacity 

• LASP visit 8:30-9:45 
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Summary of previous lecture 

• Nuclear burning 

• Helium production 

• Comment on faint Sun paradox 

• # of neutrinos 
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Neutrino detection 
•  37Cl and 71Ga have large cross-section 

– Homestake mine (S Dakota) and Gran Sasso 

•  n + 71Ga  71Ge + e-  
–  Germanium chemically extracted 

–  its decay (11.4 days half time) was measured with 
counters 

• Super Kamiokande and Ice Cube work 
with Cherenkov radiation of leptons 
moving faster than light in water 
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Why is hydrogen burning best? 

A. Most abundant 

B. Energy gain per nucleon is largest 

C. Repulsive electric force smallest 
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Why is hydrogen burning best? 

A. Most abundant 

B. Energy gain per nucleon is largest 

C. Repulsive electric force smallest 

D. Both A and C 

E. All: A, B, C 



Approximate solution 
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White light image 
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Why dimmer toward limb 

A. Refraction, less bright in red 

B. Emission maximum normal to surface 

C. Temperature increases with depths 

D. Edge is further away from us 

 



Limb darkening 

• Stix Sect. 4.3.1 

• See deeper 



Maxwell equations 

Q1: Faraday’s law Q2: Ampere’s law 
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Index notation (1st exposure) 
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F

Einstein’s 

summation 

convention 

Subscript means 

spatial coordinate 

direction 
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Application (useful for homework!) 
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Divergence and cross product combined: use product rule 
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Re-express in terms of vector notation 



LASP visit on Wednesday 8:30-9:45 


