HW #4                                                                                                                    Due on Feb 18, Thursday
4.3, 4.4, 4.5 in text book by Harms.
4. Explore the burn fraction for ICF.
1) For the typical case, to meet the Lawson Criterion, ρR=3 gm/cm2. What is the corresponding burn fraction?
2) Eqs 1 and 2 (below) differ mathematically, but both represent a “time” constant related to ICF burns. What is the physical significance of each and why do they differ?
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Equ 2. [image: image6.png]—





5. Read G&L (G&L= the section on the Z pinch effect in “Confinement by Magnetic Field and Collision Phenomena in Plasma” from “Controlled Thermonuclear Reactions” posted on the website).
a) Verify the derivation of equ. (3.25), [image: image8.png]



b) If the plasma β (eq from Harms’ book) is <1, re-derive the equation including β. 
Optional credit 
In class we discussed <σv>scattering. Set up (do not solve) an integral formulation for this for ions scattering. Comparable to (2.29),
i) Discuss whether both i-e and i-i scattering need to be retained (i. e., can you neglect one?).
ii) Use the Rutherford cross section (Eq. 3.15 in Harms’ book) in the integral expression. (Hint – must rewrite in terms of vector velocities.)
iii) In your setup, assume rbmin=0, as done for <σv>fusion. But to be consistent with G&L, repeat assuming [image: image10.png]Fimin = Do



 (cf, equ 4.26 in G&L). This should result in lnΛ entering your solution per 4.39-4.42 in G&L.
