
Theory A1-1
English (Official)

Vortices in Superfluid

Part A. Steady filament (0.75 points)

A.1 (0.25 pt)
 
𝑣 =
 
 

A.2 (0.5 pt)
 
𝑧(𝑟) =
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Part B. Vortex motion (1.4 points)

B.1 (0.25 pt)
 
𝑣0 =
 

 
 
 

B.2 (0.15 pt)

B.3 (0.4 pt)
 
𝑣 ( ⃗𝑟) =
 

B.4 (0.35 pt)
 
𝐴𝐵(𝑡) =
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B.5 (0.25 pt)
 
𝑧 ( ⃗𝑟) =
 

Part C. Momentum and Energy (1.75 points)

C.1 (0.3 pt)
 
∣ ⃗𝑃 ∣ =
 

C.2 (0.7 pt)
 
𝑈 =
 

C.3 (0.75 pt)
 
∣Δ ⃗𝑃 ∣ =
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Part D. Trapped charges (2.85 points)

D.1 (0.5 pt)
 
𝑣(𝑡) =
 

D.2 (0.6 pt)

 
𝑅(𝑡) =
 

D.3 (1.5 pt)
 
𝑣(𝑡) =
 

D.4 (0.25 pt)
 
𝑣(𝑡) =
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Part E. Influence of the boundaries (3.25 points)

E.1 (0.5 pt)
 
𝑣(𝑡) =
 

E.2 (0.75 pt)
 
𝑣0 =
 

E.3 (0.5 pt)

E.4 (1.5 pt)
 
𝑣∞ =
 


