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1 Př́ıklad č. 7.1.

1.1 Zadáńı

Cyklotron má poloměr 0,75 m. Jaká muśı být intenzita magnetického pole,
aby urychlil jádro helia na energii 35 MeV? Jaká je frekvence tohoto urych-
lovače? Jak se zvýšila hmotnost helia vlivem speciálńı teorie relativity? [B =
1,13 T, f = 9,0 MHz, zvýšeńı hmotnosti 0,94 %]
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Fmag. = Fdos.

qBv = mv2

r

qBr = mv
Ekin. = 1

2
mv2

v =
√

2Ekin.

m
=

√
2Ekin.

E0
c = 0, 137c

B =

√
2Ekin.E0

qrc
=

√
2 · 35 · 3727, 4MeV

2e · 0, 75m · 3 · 108ms−1
= 1, 135

kg

As2
= 1, 135T (1)

v = ωr
ω = v

r
=

√
2Ekin.

E0

c
r

f =
ω

2π
=

√
2Ekin.

E0

c

2πr
=

√
2 · 35MeV

3727, 4MeV

3 · 108m

0, 75ms
= 8, 724MHz (2)

1



m = m0γ

∆m =
m

m0

=
Ekin.c

2

E0c2
=
Ekin.

E0

=
35MeV

3727, 4MeV
= 0, 94% (3)

Tzn. zvýšeńı hmotnosti o 0,94 %.
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