Rutherfordlv rozptyl: a ¢astice (7.7 MeV) na Au
Geiger, Marsden + Rutherfordova interpretace, 1909-1913
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Rutherfordiv rozptyl: a castice (7.7 MeV) na Au:
zhruba rozptyl na ,,bodovém* naboji
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Rutherforduv rozptyl s Thomsonovym modelem atomu (,,hrozinkovy puding):
zanedbatelny rozptyl zpét

Rutherford's remark:
"It was quite the most incredible event that ever happened to me in my life. It
was almost as incredible as if you had fired a 15-inch shell at a piece of tissue

paper and it came back and hit you."
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Maximum deflection from
antire postive charge of

geld atom distributed through
whole atom < 0.02




Rutherforduv rozptyl s max. energii 7.7 MeV na lehkych jadrech (Al): odhad
rozmeéru jadra

A famous remark by Rutherford to his graduate students
"There 1s no money for apparatus -. we shall have to use our heads!"

(dnesni daj: 3.6 fm)
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Rutherforduv rozptyl s velkou energii (Eisberg&Porter, Brookhaven)
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Rozptyl vysokoenergetickych elektronti — struktura jadra

125-150 MeV, Stanford Linear Accelerator
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data droppad below that expected
for a point nucleus, indicating
structure of the nucleus,




Relativni rozméry, atom a slunecni soustava
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Stépeni *°U po narazu pomalého neutronu

Fission yields
&h example of one of the many LY fragmen'}lsnf
reactions in the uranium-235 ggﬁr ;f intermediate
fission process. Mass, an average
of 2.4 neutrons,

and average
Fl energy about
= 215 Mey.

Impact by
slow neutron

with energy compound S Da ¥ o
on arder of nucleus is 'r,
an ey unstable, Neutrons can

ozcillates, initiate a chain
reaction.



Stépeni 2*°U — fetézova reakce
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Mnoziva (,,breeding®) reakce nestépitelneho 233U —> 2*°Pu
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Vazebni energie na nukleon: moznosti Stépeni a fuze (synteézy)
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Srovnani jaderne¢ flize a Stépeni

FUSION

g) deuterium  1875.62 MaV

Fuel

%@ ritium 2808.92 MaV
@ alpha 3727.38 MeV

Products

@ neutron 23957 MaV
O-T fusion yield: 17.6 MeV

176 Melf
Fractional yield: — =
4584 54 e\
Calculation of the
14
number of : 3.38x10
reference units of
anergy produced

from 1 kg of fuel 6?6

by fusion and fission.

- 00375 215 MeaV

FISSION
@ 218,896 8 Mal
Fuel

o neutron 93357 MeV

Average fission yield 215 MeV

Products
A ©0 110 130 150 180

= .000%8

219,836.37 MeV

Per kg of fuel: Amc” 8.80 x 1G13J

1 UNIT = energy
use of ane U.S. 176
citizen in 1 year.



Srovnani jaderne¢ flize a Stépeni
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Vykon dosazeny jadernou fuzi (rekordni TFTR v Princetonu byl zruSen)

PROGRESS IN MAGNETIC FUSION POWER

FUSION POWER
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Podminky pro fuzi

Plasma Confinement

Mo material walls can contain a plasma millions of degrees hot.

Either the plasma will damage the wall, or the wall will cool the
plasma.
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In the Sun, gravity holds the plasma nuclei close encugh together to

fuse, At PPPL., we use strong magnetic bottles, shaped like donuts,
to confine plasma,
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