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2. Operating condition for Lawson criterion (break—even) in the fusion power plant:
Required input power = Output electric power
=  Heating power to compensate loss power = Qutput electric power
Pt Py
Nin
= Pt Py N N out( Py + Pogg + Py)

For ni= ne=mn, Nnp= Np= n/27 T T T Pla(l PIIH Nin = L, Nout — 0.4

= Nout (Pf+ Pmd+ Pth)

ApnET + 32T (1) 04) [ covs o 17600 V) + 4, n2 VT + 2L

E Tk
1.8kT
1.76(Me V)< ov> pr — 0.6 Ay, VET

= nTip =

3. 1) Trapped particle fraction outside the loss—cone region in the velocity space:
Assuming initially isotropic velocity distribution without collisions,

o 27 /2
2 )v? dv 1) / siné df
trapped ptls. o 0 0,

Jerap = total ptls. o0 ; 2 /2
2 v)v dv do siné df

—cosf | 3/2 cos (m/2) = cosf,  0— cosb,

—cosf | ”/2 ~ cos(m/2)—cosO 0—1

= _ VAL —
= cosf,= \/R—m V1—1/R,

where R, = B, ../B,:, - mirror ratio

Since Rm - mlx/Bnm_ 2/1 = 2 ffla;u \4 1-0.5= Vv 0.5 = 0 7

ntm;u: niftm]/: 1020X0'7: :7.?<“1.0l1.9““.
TasT In(3/1)  In3 1.098

2) Since Ty < In R, TMZT = 1n(2/1) = 2 ~ m ~ 1.6




2) Since the safety factor q(a) for a circular cross-sectional tokamak plasma
B,
% B, (ta) , the poloidal field produced by toroidal

is given as ¢(a) =

plasma current /, is determined as
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In order to suppress the ballooning instability, 8, < 4= . -1 3.
Therefore, § = 8 By 4 B g S 3.66%
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