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T:(0.9 a) = 15 x 10° (1 — (0.9)%))" = 9114.17eV

n;(0.9 a) = 1.0 x 10* m™® = 1.0 x 10" cm™

2,09 - 107 (my /m,) 2T

nT; A L =1.64 x 10'? em3s
n
7 = 0.016 s
B
we = 12 1 53 % 108!
m;
weT; = 2.5187 x 106
ki = 20— 18093 x 10"7m~! 7!
mi(wciTi)z

dT 2 2\ 707
Sl (0.3)l<1 - (f) ) — 12951 eV m™"

dr a? a

1



T
g = _’“Z_ = 374.936 Watt m—2]

”
Area= (27 R)(27a) = 426.367 m?

Total Ton Heat Flux = Area x¢” = [159.86 kW

1. c.

q=1/(1—-(2/3)(r/a)?) = 2.17391
Neoclassical Factor = Qpeo = 2¢%€ /2 = 57.5218

dT'(r)
Cdr

So neoclassical heat flux is

~Quons T {01015 MW]

Since ¢" = —QneokiL , we have

~ 3men(T; — Te)

Qie m; Te
At center, T; — T, = 15— 10 = 5.0 keV.

7, = 2.0 X 1010T63/2/ne with T, in eV and MKS density. Then 7, = 200.0 us.
and

Qi =| 266.411 kW m3

n=28-10"2T;/
—224x 1079 Qm

_ 2B4(0)
J¢(0) B 10q(0) Ro

Py =996.8 W m™

=1.06 x 10° A m~2




12400 .
crit — — = . A
Acri 0.63 x 300 _ 00008

_ -1 _ 17 —1 ~ 2 _ . .2
Then wpe = 2meA .y = 2.87 x 1017 s7 and, since w;, = n.e*/(meeg), we have

ne = 2.59959 x 103tm =3

2. b.
p=nm; = 108.316 g cm ™

p/ piiq = 433.264

2. c.

M = (4/3)7pR® = (4/3)7(pR)?/p* = 35Tug. Then
fs=pR/(6 + pR) = 0.142857 and Y" = 3.39 x 1011J g=1. Y = MY gives

Y= 17.29 MJ|

2. d.

¢y =0T*=1.03 x 10°(300)* = 8.343 x 10" W m~2. Setting
oT* A = (1/2)Ujser /T gives

| Ulaser = 2.35 MJ |

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



