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QCD Science Questions

C How are the gluons and sea quarks, and their intrinsic spins
distributed in space & momentum inside the nucleon?

0 Role of Orbital Angular Momentum?

4

C What happens to the gluon density in nuclei at high energy? Does
It saturate into a gluonic form of matter of universal properties?

=

How about the distributions of quarks and gluons in
the lightest mesons - pions and kaons?




Why should you be interested in pions and kaons?

Protons, neutrons, pions and kaons are the main building blocks of nuclear matter
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At some | evel an ol d st

A model for nucleon, pion and kaon structure functions
F. Martin, CERN-TH 2845 (1980)
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U pion/kaon differs from proton:
2- vs. 3- quark system o
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World Data on pion structure function F,P

Pion Drell-Yan DIS (Sullivan
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Data much
more limited
t han nu

04 - ] ]
- 2 E Q*=7.0GeV* |
03s | *~ 1F =
: L r
03 F
025 |
oss | - 1+2o GeV? L
005 b
0 .
i e ZEUS 95-97
= F3 SMRS
. - — FIGRV
T I 1(I) . [HERA data [ZEUS,

th 02 m m m 10 10 10
X Xx X» NPB637 3 (2002)]

5



Quarks and gluons in pions and kaons

C At low x to moderate x, both the quark sea and the gluons
are very interesting.

U Are the sea in pions and kaons the same in magnitude and shape?

U Is the origin of mass encoded in differences of gluons in pions, kaons
and protons, or do they in the end all become universal?

C At moderate x, compare pionic Drell-Yan to DIS from the pion cloud

U test of the assumptions used in the extraction of the structure
function and similar assumptions in the pion and kaon form factors.

C At high x, the shapes of valence u quark distributions in pion, kaon

and proton are different, and so are their asymptotic x A 1 limits
See talk by C. Keppel

U Some of these effects are due to the comparison of a two- versus
three-quark system, and a meson with a heavier s quark embedded
versus a lighter quark

U However, effects of gluons come in as well. To measure these
differences would be fantastic.




