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1. a.

Ti(0.9 a) = 15 × 103
(

1 − (0.9)2)
)0.3

= 9114.17eV

ni(0.9 a) = 1.0 × 1020 m−3 = 1.0 × 1014 cm−3

nτi =
2.09 · 107(mi/mp)

1/2T
3/2
i

lnΛ
= 1.64 × 1012 cm−3s

τi = 0.016 s

ωci =
qB

mi
=1.53 × 108s−1

ωciτi = 2.5187 × 106

κi
⊥

= 2.0
nTiτi

mi(ωciτi)2
= 1.8093 × 1017m−1 s−1

1. b.

dT

dr
= (0.3)

2r

a2

(

1 −
(

r

a

)2
)

−0.7

= −12951 eV m−1
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q′′ = −κ⊥

dT

dr
= 374.936 Watt m−2

Area= (2πR)(2πa) = 426.367 m2

Total Ion Heat Flux = Area ×q′′ = 159.86 kW

1. c.

q = 1/(1 − (2/3)(r/a)2) = 2.17391

Neoclassical Factor = Qneo = 2q2ε−3/2 = 57.5218

Since q′′ = −Qneoκ⊥

dT (r)

dr
, we have

So neoclassical heat flux is

−Qneoκ⊥

dT (r)

dr
= 9.1945 MW

1. d.

Qie =
3me

mi

n(Ti − Te)

τe
At center, Ti − Te = 15 − 10 = 5.0 keV.

τe = 2.0 × 1010T 3/2
e /ne with Te in eV and MKS density. Then τe = 200.0 µs.

and

Qie = 266.411 kW m−3

1. e.

η = 2.8 · 10−8ZT
−3/2
e(keV )

= 2.24 × 10−10 Ωm

Jφ(0) =
2Bφ(0)

µ0q(0)R0
= 1.06 × 106 A m−2

PΩ = 996.8 W m−3
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2. a.

λcrit =
12400

0.63 × 300
= 65.6085Å

Then ωpe = 2πcλ−1
crit = 2.87× 1017 s−1 and, since ω2

pe = nee
2/(meε0), we have

ne = 2.59959 × 1031m−3

2. b.

ρ = nmi = 108.316 g cm−3 , ρ/ρliq = 433.264

2. c.

M = (4/3)πρR3 = (4/3)π(ρR)3/ρ2 = 357µg. Then
fB = ρR/(6 + ρR) = 0.142857 and Y ′′ = 3.39 × 1011J g−1. Y = MY ′′ gives

Y= 17.29 MJ

2. d.

q′′BB = σT 4 = 1.03 × 105(300)4 = 8.343 × 1014 W m−2. Setting
σT 4

·A = (1/2)Ulaser/τ gives

Ulaser = 2.35 MJ

2. e.

Q = Y/Ulaser = 7.33
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Figure 1: Blackbody Radiation Curve, showing cutoff portion.
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