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In[1]:= v = 200000

1 = 35%107-9

e = 3*%x1076
c=(2e)/v2
i = v/Sqrt[1/c]
£f=0.7

\[Tau] = 2 \[Pi] Sqrt[1l c]

\ [Omegaln = (2 \[Pil/\[Taul)

\[Alpha] = -(\[Omegaln Log[f] )/\[Pil]

r0 = 2 \[Alpha] 1

\[Tau] = 4 \[Pi] 1 Sqrt[(c/(4 1 - (x0"2 c)))]
\ [Omegaln = (2 \[Pi]/\[Taul)

\[Chi] = \[Omega]ln/\[Alpha]

\[Betall = ArcTan[\[Chi]]

tmax = \[Betall/\[Omegaln

tr = tmax/3

imax = (v/Sqrt[1/c]) £~ (\[Betal1l/\[Pi])

it = v/(\[Omegaln 1) e~-(\[Alpha] tt) Sin[\[Omegaln tt]
\[Rho] = 2.15%107-3

cl =1.63

\[Mu] = 4%\[Pi]*10"-7

\ [Gamma] = 5/3

£0



44 \ﬁi&ﬁ\@bﬁ-T
a=20.1

ta = 2 tr

zz = ((imax/a)/\[Rho]~0.5)*((\[Mu] Loglc1] )/(4 \[Pi]"2 (c172 - 1)))~0.5 *ta
tr = ((4x\[Pi])/(\ [Mul*(\ [Gamma] + 1))~0.5)*a~2*(\[Rho]~0.5/imax)

vr = a/tr

va = zz/ta

Out[1]= 200000

Out [2]= 7/200000000

Out [3]= 3000000

Out [4]= 3/20000

Out [5]= 20000000 Sqrt[3/7]
Out[6]= 0.7

Out[7]= (Sqrt[21] \[Pil)/1000000
Out [8]= 2000000/Sqrt [21]
Out [9]= 49549.9

Out[10]= 0.0034685
Out[11]= 0.0000144903

Out [12]= 433614.

Out[13]= 8.75105

Out [14]= 1.45702

Out [15]= 3.36017%107-6

Out[16]= 1.12006%x10"-6

Out[17]= 1.10969%1077

Out [18]= 1.31783%1077 30000007 (-49549.9 tt) Sin[433614. tt]
Out[19]= 0.00215

Out [20]= 1.63

Out [21]= \[Pi] /2500000
Out[22]= 5/3

Out[23]= 0.1

Out [24]= 2.24012%10°-6
Out[25]= 0.519394
Out[26]= 2.8684%10"-7
Out [27]= 348627.

Out [28]= 231860.



In[69]:= v = 250000

1 = 40%107-9

e = 3x1076

cO0 = (2 e)/v™2

i = v/Sqrt[1/c0]
\[Rho] = 2.15%107-3
fm = 0.15

fmr = 0.35

fc = 0.65

fcr = 0.6

c=1.5

\[Mu] = 4x\[Pi]*107-7
\ [Gamma] = 5/3
a=20.11

gp = Sqrt[l c0]

tr = ((4*\[Pi])/(\ Mul*(\ [Gamma] + 1))~0.5)* a~2*(\[Rho] ~0.5/1)*(Sqrt [fmr]/fcr)

ta = qp - tr
zz = ((i/a)/\[Rho]~0.5)*((\ [Mu] Loglc] )/(4 \[Pi]72 (c"2 - 1)))~0.5 *ta*x(fc /Sqrt[fm] )

va = zz/ta

vr = a/tr

Out [69]= 250000

Out [70]= 1/25000000
Out [71]= 3000000

Out [72]= 3/31250

Y



Out [73]= 5000000 Sqrt [6]
Out[74]= 0.00215
Out[75]= 0.15

Out[76]= 0.35

Out[77]= 0.65

Out[78]= 0.6

Out[79]= 1.5

Out [801= \[Pi] /2500000
Out[81]= 5/3

Out[82]= 0.11

Out [83]= Sqrt[3/2]/625000
Out [84]= 3.10072%10°-7
Out [85]= 1.64952%10°-6
Out [86]= 0.67547

Out [87]= 409495.

Out [88]= 354757.
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Aabstract

In this thesis, the small nuclear Fusion exprimental reactor using inertial confinement
is studied. The reactor is designed to take the necessary condition to achieve break-
even condition. Here, using physical concepts related to nuclear fusion, first two
Mather type plasma focus device, each with a voltage of 200 kV and an energy of 3
MJ have been designed. Then, using physical relations related to inertial confinement
fusion, an indirect target is desined. The target consisting of a thin layer of solid DT
fuel is located inside hohlraum consisting of a thin layer of gold filled with foam CH.
Next, it is used the light ion beams from plasma focus device, each with an energy
of 4.8 MJ, for light ions driver for designed spherical target. In the next step for
increasing energy, we have designed two Titanium Tritide target. Finally, using the
total energy from fusion reactor in different parts of our energy we obtain one energy

more than the break-even conditions.
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