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|. Potvrda kvarkova

U PROCESIMA RASPRSENJA
ELEKTRONA NA PROTONU

= REFERENTNI RUTHERFORDOV
i MOTTOV UDARNI PRESJEK

= ELASTICNO RASPRSENJE
(mjerenje dimenzija protona)

= DUBOKO NEELASTICNO RASPRSENJE
(nabijeni | neutralni partoni)
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RASPRSENJE ELEKTRONA NA PROTONU
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INVARIJANTNE AMPLITUDE:
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Elastic electron-proton scattering (DIS)
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REFERENTNI UDARNI PRESJEK
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MJERENJE DIMENZIJA |
PROTONA U PODRUCJU Q«M
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MJERENA FUNKCIJA ELEKTRICNE
STRUKTURE PROTONA
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MJERENA FUNKCIJA MAGNETSKE
STRUKTURE PROTONA
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I.2 NEELASTICNO RASPRSENJE

POBUDENJA PROTONA ZA UMJERENE
PRIJENOSE Q"2
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REZONANTNI VRHOVI

m Inelastic ep scattering results
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“NEELASTIENO RASPRSENJE
(i granica elastichog)
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I.3 DUBOKO NEELASTICNO
RASPRSENJE
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MJERENE STRUKTURNIH F-ja

DUBOKO NEELASTICNOG
RASPRSENJA (FEC §4.2.3)
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Slika 4.20: Strukturne funkcije Fi(z) i Fy(z)
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ODGOVARAJU PARTONIMA
SPINA 1/2
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Slika 4.21: Eksperimentalno provjerene Callan—-Gross-ove relacije (4.118)
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SREDNJTI impuls nosen u kvarkom
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Slika 4.23: Mjerene funkcije raspodjele kvarkova
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KRIZA IMPULSA PROTONA

= MTERENJEM POVRSINE ISPOD
EKSPERIMENTALNE KRIVULJE:

= U srednjem, samo 54% impulsa protona
sadrzano je u kvarkovima

= Ostatak mora biti nosen nenabijenim
partonima - gluonima, sto odmah cini sliku
slozenijom:



UVOBENJE GLUONA I QCD
FEC 4.3, STR.220

Slika 4.24: “Originalne kvarkove zvat cemo valentnima, a dodatne (lake,
q = u,d, s kvarkove) kvarkovima mora
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REPRODUCIRANJE
EKSPERIMENTALNE KRIVULJE
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Slika 4.25: Ovisnost strukturne funkcije o pretpostavijenoj strukturi protona



‘Stanford Linear Accelerator
Center (pokusi '67&73, 20-50
GeV, prva evidencija kvarkova)
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FIZIKA NA MALOM x
FEC 4.3, STR.220

= IZAZOV za HERA-u kao QCD-stroj:
= PROBLEM SPINA PROTONA
= DIFRAKTIVNI PROCESI

m ZA VJIEZBE: rezonantna reakcija iz
koje se odreduje 6ZK GRANICA

+
\O+TCMB—“> A = N+
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Hadron Electron Ring Accelerator

m Collider experiment: Electron-Proton collisions at HERA (DESY, Hamburg, Germany)
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General considerations on scattering experiments

Probing
smaller
distances
requires
larger
momentum
transfer g
(small
wavelength
)

® Measurement of the final-

= Structure of jargzil

® Scatter point-like nrobz

onto object (targzt)

state (scattered electron):
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