






Neutrino@Nucleon%deep%inelasIc%scaWering:%Big%
European%Bubble%Chamber%(BEBC)%@%CERN%



Gargamelle%@%CERN%











DIS%neutrino@nukleon%scaWering:%

Quarks%are%point@like%parIcles%
%
RaIo%of%anI@neutrino@nucleon%to%
neutrino@nucleon%scaWering%cross%
secIon%(0.45)%=>%anI@q%/%q%=%0.15%%

(From%Perkins)%



Comparison%of%structure%funcIons%of%electron@nucleon%and%
neutrino@nucleon%DIS%

•  quarks%have%2/3%and%@1/3%charges%

•  total%momentum%fracIon%carried%
by%quarks%and%anI@quarks%50%%%

•  =>%50%%of%nucleon%momentum%
carried%by%partons%without%weak%or%
electromagneIc%coupling%%

•  =>%carried%by%gluons%(strongly%
interacIng%neutral%bosons%that%
mediate%the%quark%interacIons)%

(From%Perkins)%





HERA%at%DESY:%electron%–%proton%collider%
electrons%28%GeV,%protons%820%GeV%=>%s=105%GeV;%q2%up%to%20.000%GeV%



HERA%J%The%proton%ring%(the%large%
"pipe")%with%the%electron%ring%below.%



The%proton%%%

The%above%image%represents%of%the%inner%structure%of%a%proton%as%"seen"%at%HERA.%%The%
purple%parIcles%are%quarks,%the%green%parIcles%are%anI@quarks,%and%the%black%spirals%are%
gluons.%%There%are%three%more%quarks%than%anI@quarks.%%These%are%the%three%quarks%we%
would%normally%refer%to%when%speaking%of%the%proton%(two%up,%one%down).%%The%other%pairs%
of%quarks%and%anI@quarks%exist%only%momentarily;%formed%from%an%energeIc%gluon,%they%
will%come%back%together%and%annihilate%returning%once%again%to%a%gluon.%%As%we%probe%to%
the%smallest%current%"visibility"%we%can%see%up%to%100%of%these%quark/anI@quark%pairs%at%
any%instant.%


