NE 180
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1. a
By
B, (a) =
i@ = )4
=4.0/(2.5-3) =0.533 T
1. b.
of T, = T;= constant:
<p>
<n>=
2T
By Bennet Pinch Theorem:
B2 (a
<p>= Byau(@)
20

and thus | < n >= B2 (a)/pT = 2.35 X 10* m~?




Fusion Power Pf = 3410 MW

|

P =P /25=136 MW -
inj f 7 \ Xlgut ¥
25 —

— 1n..=0.8 1 Q=

inj

N4=0.33

Fecirc= Pinj/ Tl inj = 170 MW

<

Electrical Fet=P P

gross
=1000 MW

TMplant = Pel/Pf == nth(]- + ]-/Q) — 1/(Q’I71) = 0.2932

So | Py = 1000/0.2932 = 3410 MW

recirc

1. d.
P;(MW/m?®) = 1.86 n2,
= 0.1027TMW m—3
Volume = 3410/.1027 = 33198m3
1. e
272 R3
Volume =
A2

Py = 1.86 - Volume = 1000M W

s _  A%(3410)
272(0.1027)

2

+ R = 3546 MW

Gross
Electric
Power=
1170 MW



B 3T
N (1/4) < ov > E;(1/Q + fo(1 — xr))

NTE

Xr = 2 X “clean” xg = 2 X 0.055 = 0.11

3(15 x 10°)

nTg =
F 7 0.25(2.65 x 1022)(17.6 x 106)(0.04 + 0.2(1 — 0.11))

2. a.
NOT Fully stripped ‘ because

13.6 Z2 = 23990 eV >> 3T,

2. b.
‘Fully stripped | because

13.6 Z2 = 23990eV < 3T,

2. c.
Piivty/ Pecan = (1 + fZ)(1 + fZ2) = (1.042)(2.764) = 2.88




n=p/MN, = 6.02 X 10°4cm™

, S0:
fre =89 x 10°(nYy = 2.18 x 10'°Hz

Wavelength is | ¢/ fpe = 137 A | Photon energy is 12, 400/A=[90 eV |

3. d.

Setting B?/(2pu¢) = 2nT, we have:
B = (4ponT)*® = 2.7 x 10° T




