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Rontgensugarzas: 1895 W. K. Rontgen
Radioaktivitas U 1896 H. Becquerel (1903 Nobel-dij)

Po, Ra 1897 M. Curie
Elektron: 1897 J. J. Thomson
Atommag: 1909 E. Rutherford
Pozitron 1932 Andersen
Neutron 1933 J. Chadwick

P — n atommag 1933 W. Heisenberg
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Rutherford

Ernest Rutherford (1871-1937). Nobel Prize for Chemistry in 1908.
Knighted in 1914, Order of Merit in 1924, Baron in 1931.
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Energiaspektrumok

energia energia
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Alfabomlas
2 XN = 72X
Bétabomlas
QXN — Z—ﬁl\.xlN—l
Gammabomlas
2Xn = Xy

cr 7



[enduleteloszlas
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Bétabomlas esetén nem marad meg:

— az energia

— a lendulet

— a perdiilet

vagy valami kiutat kell talalni



Pauli
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E. Fermi: 1932
(Chadwick felfedezte a neutront.)

No, le neutrone di Chadwick sonno grande. Le
neutrone di Pauli erano piccole; egli devono star
chiamato neutrini.

(Nem. Chadwick neutronjai nagyok. Pauli
neutronjai kicsik, ezeket neutrinoknak kellene
nevezni.)

1934 a bétabomlas elmélete (nulla tomegil neutrindval)
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Bruno Pontecorvo:
Klor-argon modszer

37 37 -
17Clyo + VAN e
A keletkez6 argon radioaktiv, betabomlo,
felezési ideje:

T =35nap

A Kklor pl. széntetrakloridban:
Cl,C




Neutrino detektalasi kisérlet:

Brookhaven, Savannah River 1955

~ w3 atomreaktorokban
, 4000 liter szén-tetraklorid

\ Negativ eredmeny
% |

Ok: a reaktorbdl antineutrinok 1épnek ki
(1914-2006)

Neutrind — antineutrind nem ugyanaz a részecske



Relnes-Cowan kisérlet

Scintillator coupled to photomultipliers
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Szalay Sandor, Csikai Gyula Debrecen, 1956: kodkamraval visszalokodés
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Napneutrinok

Density (kg/m3)
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Neutrinos
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Roy Davis (Nobel-dij 2002), Homestake
Bachall szamitasok

SNU a napneutrin6 egyseg, a Napbol érkezo
neutrinofluxus egysége a napneutrind
kisérletekben. Ertéke:

10—36 1

S
vagyis a c¢latom ennyi neutrinot fog be

mésodpercenként, tehat: 10°° atom fog be egyet.
(W. Fowler)

Napneutrinok kisérleti erdmény: 2,56 SNU, az
elméleti 7,6 SNU helyett.

( csak harmadrész )
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Kamioka, Kamiokande (Japan)
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SUPERKAM'OKANDE INSTITUTE FOR COSMIC RAY RESEARCH UNIVERSITY OF TOKYO
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Energia, 1do0,
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Sudbury Neutrino Observatory
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SNO Multi- Event
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Figure 4.22: An event display from SNO showing the ring of PMT’s
that have received hits from the Cherenkov radiation originating in the
heavy water. (Courtesy SNO collaboration.)
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A rejtély megoldasa

cC v, +d——>p+pte

ES vL+e¢e —UL+e

NC v+d——>p+n+v
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Neutronoszcillacio

Weak states
First

Second

() = L322 )
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Legkort neutrinok

Detector

4

Detect down-going
and up-going v

Atmosphere
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Nobel-dij: a neutriné oszcillacid

The Nobel Prize in Physics
2015

Photo: A. Mahmoud Photo: A. Mahmoud
Takaaki Kajita Arthur B. McDonald
Prize share: 1/2 Prize share: 1/2

The Nobel Prize in Physics 2015 was awarded jointly to Takaaki
Kajita and Arthur B. McDonald “for the discovery of neutrino
oscillations, which shows that neutrinos have mass”
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K0szonom a figyelmet!

11. Berze Természettudoméanyos Onképzdkori Tabor, Matraszentistvan 2018. 07. 9-13. Kiss Miklos PhD

27



A Standard Modell
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