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1. a.

nτi =
2.09 × 107(mi/mp)

1=2T
3=2
i

ln Λii

τi = 31ms

ωciτi = 4.75 × 106

qi = −κi?∇Ti

κi? = 2.0
nkTiτi

mi(ωciτi)2
= 1.97 × 1017 mÿ1sÿ1

∇Ti = 15000 × 1.6 × 10ÿ19 = 2.4 × 10ÿ15 Jmÿ1

qi = 473 W mÿ2
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1. b.

Qie = 3
me

mi

n(Te − Ti)

τe

nτe =
3.44 × 105Ti(eV )3=2

ln Λ
(cgs units)

= 1.965 × 1010cmÿ3s

= 1.965 × 1016mÿ3s

τe = 196.5µs

Qie = 333 kW mÿ3

1. c.

~J =
~B × ~∇p

B2
= −ŷ

(1020)(1.6 × 10ÿ19)(15000)

4

= −ŷ 60000Amÿ2

1. d.

Plasma resistivity = η = 2.8×10ÿ8Te(keV )ÿ3=2 = 8.85×10ÿ10Ω−m

PΩ = ηj2 = 3.18 × 10ÿ6 MW mÿ3

2. a.

ne =
ρ

M
NA =

25

(2.5)(1.67 × 10ÿ24)(6.02 × 1023)
= 6.02 × 1024 cmÿ3

fpe = 89 × 109(ne/1014)1=2 = 2.18 × 1016 Hz

ωpe = 1.37 × 1017 sÿ1
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2. b.

fB = 0.5

M = (4π/3)ρR3 = 6.7 g

Y = Y 0MfB = 3.39 × 1011 J

2. c.

λcrit =
c

fpe

λcrit(Å) =
3 × 1010(108)

2.18 × 1016
= 137 Å

Eò
crit = 12400/137 = 90.25 eV

2. d.

ω2 = ω2
pe + k2c2

vá = ω/k = 2c → ω2 = 4k2c2

Or
ω2
p = 3k2c2 = 3/4ω2

And then n = (3/4)1=2ncrit for the laser frequency.

flaser = 3 × 1018/350 = 8.57 × 1015 Hz

so that ncrit = (flaser/8.9×1010)2 ×1014 = 8.03×1023 cmÿ3 And thus

n = (3/4)1=2ncrit = 13.37% of compressed density
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