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Enaragy

T - Rozstiepeniu jadra brani
Seunt s ~ 200 MeV. Stiepna bariéra.

Deformation Stiepenie méze prebehnut:
— = = Excited state
EBM(;,;;“}GWUM — 1. dodanim aktivacnej energie
| | | (indukované Stiepenie).
2. tunelovym efektom.

3. Rozpadom na vzbudeny stav.
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The Chart of the Nuclides
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Produkuju sa neutronovo bohate jadra exoticke jadra

Problém radioaktivity jadroveho odpadu. Produktom su beta nestabilné izotopy.

Moznost vyuzitia Stiepnych zdrojov na vytvorenie radioaktivnych zvazkov.
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SOME HISTORICAL MILESTONES IN FISSION

http://www.chem.elte.hu/Sandor.Nagy/loadable/6-104-00.Appendix1.htm

1932 Discovery of neutron (J. Chadwick)

1937 Development of the Liquid Drop Model (N.Bohr)

1939 Neutron-induced fission (O. Hahn and F. Strassmann)
Explanation of fission (L. Meitner and O.R. Frisch)

1940 Spontaneous fission (238U,G.N. Flerov and K.A. Petrzhak)
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Objav spontanneho Stiepenia

Spontaneous Fission of Uranium

With 135 plates ionization chambers adjusted for detec-
tion of uranium fission products we observed 6 pulses per
hour which we ascribe to spontaneous fission of uranium.
A series of control experiments seem to exclude other pos-
sible explanations. Energy of pulses and absorption proper-
ties coincide with fission products of uranium bombarded
by neutrons. No pulses were found with UX and Th.
Mean lifetime of wuranium follows ten to sixteen or
seventeen vears.

FLEROV

PETRJAK
Physico Technical Institute (F),
Radium Institute (P),
Leningrad, U. S. S. R,
June 14, 1940 (by cable).

G.N. Flerov and K.A. Peterjak Phys. Rev. 58, 89 (1940)
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Pravdepodobnost stiepenia

(ZZ/A)crit = 50.883 (1 — 1.7826 [(A — ZZ)/A]2>
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Nie je teda ibafunkciou Z%/A Fissilty parameter, x
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Spontanne stiepenie (T,,, ;~10°-102°s)

* 1940 Spontaneous fission
(238U,G.N. Flerov and K.A. Petrzhak
* Fission from the ground state

* Shell effects are important
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dynamika stiepenia
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Figure 1.6: (a) Nuclear shapes in the fission process: ellipsoidal deformation, formation
of the neck between the fragments and finally the rupture of the neck with two fission

fragments as the result. (b) The fission process as a function of time [Wag91].
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Spontanne stiepenie

Spontanne stiepenie prebieha zo zakladnéeho stavu a
potrebuje pri penetracii prekonat vyrazne Sirsiu a vyssiu
bariéru ako Stiepenie zo vzbudenych hladin. Preto ma
relativne dlhé parcialne polCasy rozpadu.

Realne sa sleduje iba pre izotopy prvkov tazsich ako torium
(Z = 90) s parcialnymi poléasmi radovo 102° rokowv.

Pre tazsie prvky vsak stiepna bariera rychlo klesa a polCas
klesa radovo na sekundy a menej napr. v pripade izotopov
rutherfordia (Z = 104) je to typicky v rozsahy od 10
mikrosekund po 10tky sekund.
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SOME HISTORICAL MILESTONES IN FISSION

http://www.chem.elte.hu/Sandor.Nagy/loadable/6-104-00.Appendix1.htm

1932 Discovery of neutron (J. Chadwick)

1937 Development of the Liquid Drop Model (N.Bohr)

1939 Neutron-induced fission (O. Hahn and F. Strassmann)
Explanation of fission (L. Meitner and O.R. Frisch)

1940 Spontaneous fission (238U,G.N. Flerov and K.A. Petrzhak)

1942 First self-sustaining chain reaction (E. Fermi)
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Mechanizmus indukovanéeho stiepenia
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1939 Neutrénovo idnukovane stiepenie
- O. Hahn and F. Strassmann.
Vysvetlenie mechanizmu stiepenia
poskytli L. Meitner and O.R. Frisch.

Pri stiepeni jadier sa emituju tzv.
promptneé neutrony, ktoré moézu sposobit
dalSie stiepenie.

V procese Stiepenia sa mé6zu emitovat
aj tzv. oneskorené neutrony,
nasledujuce po beta premene
stiepnych fragmentov.

Stiepenie jadier 13/23



Stiepna reakcia

(1) 1942 Prva retazova reakcia (E. Fermi)
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Spontanne stiepenie

Spontanne stiepenie prebieha zo zakladneho stavu a
potrebuje pri penetracii prekonat vyrazne Sirsiu a vyssiu
bariéru ako Stiepenie zo vzbudenych hladin. Preto ma
relativne dlhé parcialne polCasy rozpadu.

Realne sa sleduje iba pre izotopy prvkov tazsich ako torium
(Z = 90) s parcialnymi poléasmi radovo 102° rokov.

Pre tazsie prvky vsak stiepna bariera rychlo klesa a polcas
klesa radovo na sekundy a menej napr. v pripade izotopov
rutherfordia (Z = 104) je to typicky v rozsahy od 10
mikrosekund po 10tky sekund.
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Viola Seaborg systematika
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S.A Kreek et al. PRC50 (1994) 2288
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Celkova kineticka energia
fragmentov narasta so
stiepitelnostou jadra.

Pre najtazSie jadra

dosahuje typicky aj cez
200 MeV.
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THE END
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