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1. a.

qi? = −κi?∇Ti

=
2.0nikTi

miω2
ciτi

∇Ti

Ti(r) = Ti(0)(1 − 0.92) = 2.85 keV

nτi =
2.09 × 107(mi/mp)

1=2Ti(eV )3=2

ln Λ
(cgs units)

= 2.87 × 1011cmÿ3sÿ1

= 2.87 × 1017mÿ3sÿ1

ni = 2 × 1020(1 − 0.92) = 3.8 × 1018mÿ3

τi = nτi/ni = 7.5607 × 10ÿ3s

ωci = qB/mi = (1.67×10ÿ19)(4)/(2.5×1.67×10ÿ27) = 1.53293×108 sÿ1

κi? =
(2.0)(3.8 × 1018)(2.85 × 103)(1.6 × 10ÿ19)

(2.5 × 1.67 × 10ÿ27)(1.53293 × 108)2(7.5607 × 10ÿ3)

= 4.67 × 1016mÿ1 sÿ1
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∇Ti = −2(0.9)/2Ti(0) = −1.35 × 104 eV mÿ1

= 2.16 × 10ÿ15 J mÿ1

qi = (2.16 × 10ÿ15)(4.67 × 1016) = 100.918W mÿ2

Area = 4π2Rr = 426.377m2

P i
cond = qi · A = 43.0 kW

1. b.

ηk = 2.8 × 10ÿ8Te(keV )ÿ3=2Ω m

= 8.85 × 10ÿ10 Ω m

1. c.

Plasma resistance = R = 2ηkR/a2 = 2.66 × 10ÿ9Ω

PΩ = I2R = 265.6 kW

1. d.

qek = −κek∇kTe

=
3.2nekTeτe

me

∇kTe

nτe =
3.44 × 105Ti(eV )3=2

ln Λ
(cgs units)

= 1.965 × 1010cmÿ3s

= 1.965 × 1016mÿ3s

κek =
(3.2)(104)(1.6 × 10ÿ19)(1.965 × 1016)

9.11 × 10ÿ31
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= 1.1 × 1032mÿ1 sÿ1

qek = (1.1 × 1032)(104)(1.6 × 10ÿ19)/1000

= 1.768 × 1014 W mÿ2

f =
P e
cond

Aqek
=

5 × 107

(1.768 × 1014)(426.367)
= 6.63 × 10ÿ10

2. a.

fB =
ρR

ρR + 6
= 0.625

Y = 108 → fBM =
108(5)

(17.6 × 106)(1.6 × 10ÿ19)(6.02 × 1023)

M = 471.9µg = (4π/3)ρR3

R2 =
ρR3

ρR

R = 33.57µ, ρ = 2979.3 g cmÿ2

2. b.

λcrit =
c

fpe

ne =
ρ

M
NA =

2979.3

(2.5)(1.67 × 10ÿ24)(6.02 × 1023)
= 7.174×1026 cmÿ3

fpe = 89 × 109(ne/1014)1=2 = 2.3838 × 1017 Hz

λcrit(Å) =
3 × 1010(108)

2.3838 × 1017

λcrit = 12.58 Å
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2. c.

cs =
(γp

ρ

)1=2

=
(γ(Te + Ti)

mi

)1=2

=
(5/3(2 × 104)(1.6 × 10ÿ19)

(2.5)(1.67 × 10ÿ27)

)1=2

= 7.99 × 105 msÿ1

= 7.99 × 107 cm sÿ1

τhydro =
R

4cs
=

0.00336

(4)(7.99 × 107)
= 1.04 × 10ÿ11 s

2. d.

T (ñK) = 11608 T (eV) = 1.1608 × 108 ñK

qrad = σT 4 = (5.6699 × 10ÿ8)(1.1608 × 108)4 = 1.02 × 1025 W mÿ2

Prad = 4πR2qrad = 4π(33.6 × 10ÿ6)2(1.02 × 1025) = 1.45 × 1017 W

(Pradτhydro = 1.53 MJ)
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