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Základná otázka fyziky

fyzikálny systém

stav −→ fyzikálne veličiny
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Základná otázka fyziky

fyzikálny systém

stav −→ fyzikálne veličiny
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grupa spojitých symetríı ⇒ zákony zachovania
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rotácie v priestore −→ ZZ momentu hybnosti

M. Gintner Fyzikálny obraz sveta ... s LHC



Rýchla cesta do prednej ĺınie
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hraničná rýchlost’

M. Gintner Fyzikálny obraz sveta ... s LHC



Rýchla cesta do prednej ĺınie
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fyzikálne zákony

⇒
Lorentzova symetria

hraničná rýchlost’

M. Gintner Fyzikálny obraz sveta ... s LHC



Rýchla cesta do prednej ĺınie
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prechod medzi dvoma IVS ≡ Lorentzova transformácia
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Nepolapitel’ný HIGGS
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Prekvapenie v OPERE

Experiment v elementárnych časticiach
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Nepolapitel’ný HIGGS
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nové častice

interakcie

M. Gintner Fyzikálny obraz sveta ... s LHC



Rýchla cesta do prednej ĺınie
Nepolapitel’ný HIGGS
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Prekvapenie v OPERE

Experiment v elementárnych časticiach
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nové častice

interakcie

M. Gintner Fyzikálny obraz sveta ... s LHC



Rýchla cesta do prednej ĺınie
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nové častice

interakcie

M. Gintner Fyzikálny obraz sveta ... s LHC



Rýchla cesta do prednej ĺınie
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fyzikálny systém
fyzikálne polia

stav
vektor v Hilbertovom priestore
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fyzikálny systém
fyzikálne polia

stav
vektor v Hilbertovom priestore
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Nepolapitel’ný HIGGS
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translácie v priestore a čase
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Prekvapenie v OPERE

Experimentálne úspechy ŠM
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Hmotnostné členy
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narúšajú kalibračnú symetriu!
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Higgsov bozón

spontánne narušenie symetrie:

symetria základného stavu < symetria Lagrangianu

realizácia:

rôzne možnosti

Higgsovo pole

→ Higgsov bozón

mH =?
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rôzne možnosti
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Prekvapenie v OPERE

Higgsov bozón

spontánne narušenie symetrie:
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Higgsovo pole

→ Higgsov bozón

mH =?

M. Gintner Fyzikálny obraz sveta ... s LHC



Rýchla cesta do prednej ĺınie
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rýchlost’ svetla

Lorentzova symetria ⇒ hraničná rýchlost’
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rýchlost’ neutŕın z Gran Sasso

piatok, 23.september 2011

experiment OPERA

rýchlost’ νµ:

v = (1.000 024 7 ± 0.000 004 1)c

⇓

6 sigma odchylka !
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Oscillation Project with Emulsion-tRacking Apparatus

νµ −→ ντ

〈Eν〉 = 17 GeV
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Laboratori Nazionali del Gran Sasso (LNGS)

l ∼ 1400 m of rock
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OPERA detector
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Expectation

expectation due to the neutrino mass:

|v − c|
c

< 10−19

result:
v − c
c

= 2.5× 10−5
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Measurements

2009 – 2011:

CERN
1020 protons

−→ OPERA
16 000 neutrinos

distance: 731 278.0 ± 0.2 cm

time of flight: ∼ 2.5 ms
precision: < 10 ns

δt = ToFc − ToFν = (60.7± 6.9± 7.4) ns

6 sigma deviation !
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Nepolapitel’ný HIGGS

Prekvapenie v OPERE

Measurements

2009 – 2011:

CERN
1020 protons

−→ OPERA
16 000 neutrinos

distance: 731 278.0 ± 0.2 cm

time of flight: ∼ 2.5 ms
precision: < 10 ns

δt = ToFc − ToFν = (60.7± 6.9± 7.4) ns

6 sigma deviation !

M. Gintner Fyzikálny obraz sveta ... s LHC



Rýchla cesta do prednej ĺınie
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dôsledky vν > c

1 teória relativity

2 kvantová teória pol’a

3 Maxwellove rovnice
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d’alšie experimenty

Fermilab, USA, 1979

short baseline
νµ, Eν > 30 GeV

|v − c|
c

≤ 4× 10−5

supernova SN1987A

168 000 l.y.
νe, Eν ≈ 10 MeV

|v − c|
c

≤ 2× 10−9

Fermilab’s MINOS, USA, 2007

732 km
νµ, Eν ≈ 3↘ 100 GeV

v − c
c

= (5.1± 2.9)× 10−5

(1.8 sigma)

OPERA, Italy, 2011

732 km
νµ, Eν ≈ 17 GeV

v − c
c

= (2.48± 0.28± 0.30)× 10−5

(6 sigma)
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záver

... všetko je otvorené

Higgs bude objavený alebo vylúčený do leta 2012

výsledky OPERA experimentu musia byt’ potvrdené/vyvrátené
nezávislým merańım
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