'quf Nelaghsdke D- Uu%_ougheuwl D

“ “OPPE"J wbas Schoette ULM(CJW‘FL(L/A (.Sckuwh sztué A L ls)
v Vil Zar € Mublesheeq =D bof A G Sl Quatdy

T s ﬁ A g gh‘&«»—] b loa AL

_ T Mi
an K-eaiqgcé => Lo
1

L f..f T ;f’(f/:_" ~
N Z #+ \76_ I3 Y
X\MW,W««"“// \Eo\w/,%,’

w— E9 > n.  (+Egray

Ve bivobeae 1 o —>




Dominierende Prozesse in der tief-inelastischen Streuung
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Neutrino-Nucleon deep inelastic scattering: Big
European Bubble Chamber (BEBC) @ CERN
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AACHEN-BONN-CERN-MUNICH-OXFORD COLLABORATION
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DIS neutrino-nukleon scattering:
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0.34 ﬁ%}%ﬁ%ﬁj}ﬂéﬂ-%% ------- neutrino-nucleon scattering cross

section (0.45) => anti-q / g = 0.15
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Fig. 5.13._ Neutrino and antineutrino cross-sections on nucleons. The ratio o'/E, is plotted
as a function of energy and is indeed a constant, as predicted in (5.45) and (5.46). (From Perkins)



Comparison of structure functions of electron-nucleon and
neutrino-nucleon DIS
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Fig. 5.14. (a) Early dataon F; N () measured at CERN in the Gargamelle bubble chamber,
compared with 18 F; eN (x) measured from ep and ed scattering at SLAC. (b) Momentum

distributions of qnarks and antiquarks in the nucleon, at a value of g2 > 10 GeV?, from
neutrino experiments at CERN and Fermilab.

* quarks have 2/3 and -1/3 charges

e total momentum fraction carried
by quarks and anti-quarks 50%

* =>50% of nucleon momentum
carried by partons without weak or
electromagnetic coupling

e =>carried by gluons (strongly
interacting neutral bosons that
mediate the quark interactions)

(From Perkins)
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HERA at DESY: electron — proton collider

electrons 28 GeV, protons 820 GeV => s=10° GeV; g2 up to 20.000 GeV




HERA - 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 particles are quarks, the green particles are anti-quarks, and the black spirals are
gluons. There are three more quarks than anti-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 anti-quarks exist only momentarily; formed from an energetic 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/anti-quark pairs at
any instant.



