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Najnovija Nobelova nagrada (lista u FEC_01)

= Takaaki Kajita & Artur B.McDonald 2015.
“za otkrice neutrinskih oscilacija, koje pokazuju
da neutrini posjeduju masu”
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CHERENKOV
RADIATION

Muon-neutrinos
that have travelled
through the Earth

Super-Kamiokande detects atmospheric neutrinos. When a neutrino collides with a water molecule in the tank, a rapid, electrically
charged particle is created. This generates Cherenkov radiation that is measured by the light sensors. The shape and intensity of the
Cherenkov radiation reveals the type of neutrino that caused it and from where it came. The muon-neutrinos that arrived at Super-
Kamiokande from above were more numerous than those that travelled through the entire globe. This indicated that the muon-
neutrinos that travelled longer had time to change into another identity on their way.
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NEUTRINOS FROM SUDBURY NEUTRINO OBSERVATORY (SNO)
THE SUN ONTARIO, CANADA
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Electron-neutrinos f

are produced in the Both electron neutrinos
P alone and all three types of 2100m
solar core.

neutrinos together give sig-
nals in the heavy water tank.

SNO CHERENKOV
" RADIATION

HEAVY
WATER

Sudbury Neutrino Observatory detects neutrinos from the Sun, where only electron-neutrinos are produced. The reactions between
neutrinos and the heavy water in the tank yielded the possibility to measure both electron-neutrinos and all three types of neutrinos
combined. It was discovered that the electron-neutrinos were fewer than expected, while the total number of all three types of neutrinos
combined still corresponded to expectations. The conclusion was that some of the electron-neutrinos had changed into another identity.



Koja je formulaispravna?

SIMETRIJA
SPECIJALNE
RELATIVNOSTI
(FEC, § 2.2)

= RAVNOPRAVNO

POJAVLJIVANJE
PROSTORA I VREMENA

= OSTVARENO U SVIJETU

ELEMENTARNIH
CESTICA
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Neobi¢na svojstva prostora-
vremena STR

= opazanje dilatacije vremena
= opazanje kontrakcije duzina
= ekvivalentnost mase I energije

relativisticki ucinci odredeni
Lorentzovim faktorom, gama:

1
I \/1 — 12 /c?



Dilatacija vremena

Dok su u relativnom mirovanju Mirko |
Zurko se slazu da njihovi satovi tik-takaju
IStom mjerom

Zurkov sat, potisnut okomito na zraku
sata,
tik-taka jednako kao prije

S gledista Mirka, svjetlost Zurkova
sata mora prijeci dulji put. S obzirom na
konstantnost brzine svjetlosti, to
zahtijeva dulji tik-tak (Zurkov

djeluje usporeno u odn. na Mirkov)




Nadimo faktor % za koji je usporen
Zurkov sat

Na pocCetku se oba sloze da su zrcala
udaljena 1 “tik” (okomita stranica u
jedinicama gdje je c=1); i)

Mirko je uvjeren da svjetlost prevali
udaljenost od do zrcala

koja iznosi Y “tika” (tijekom kojeg se T
brzine v pomakne za % 7).

Pitagorin teorem vodi na Cuvenu
Lorentzovu formulu za % !
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Primjeri iz relativisticke
Kinematike

m Pr. 1: Naci brzinu miona pri raspadu
mirujuceg piona;

m Pr. 2: Procijenite brzine miona koji
unatoc kratkom zivotu od 2.2 mikro
sec prolijecu do detektora u podnozju
planine koji mjeri njihov fluks
422 miona/sat, dok detektor 1220 m
povise njega mjeri 550 miona/sat.
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RELATIVISTICKA SIMETRIJA
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LORENTZOVE TRANSFORMACIJE
KAO ROTACIJE U 4-PROSTORU

m PASIVNA I AKTIVNA TRANSFORMACIJA
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VLASTITE I ORTOKRONE
TRANSFORMACIJE
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GENERATORTI POTISAKA I ROTACIJA

Potisci u koordinatnom prostoru
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praceni su transformacijom u vektorskom prostoru stanja
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RELATIVISTIEKI OBLIK
MAXWELL-ove TEORIIE
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Elektromagn.
val:

m energija

m impuls (zalet)

m iImpuls vrtnje
(zamah)




