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| Fragmentation Models |
L“

: — Hadronization
Perturbative QCD calculations Non-perturbative models

z=En/E;=Ep/v

Fragmentation Functions

Universal fragmentation function D(z) describes the transition
(¢ — hadron) ... “distribution of hadrons within a quark”. cf. other
universal function = PDF ¢(z) ... “distribution of quarks within a hadron”.

(et = hX) = Y ole’e” = a@)ID)(2) + D(2)]
1 do 5, €a(@)Di(z)

Relations

e Momentum conservation: » _, fol Dg(z)dz =1

e Probability conservation: 3 fzmin[Dg(z) + D2(2)]dz = ny
(ny = average multiplicity)




HERMES - Fixed Coherence Length |

A(e,e'p°)

Coherent (Top) and Incoherent (Bottom) Production

leon = 1.35 Tm leon =145 fm |1, =155 fm |1 =165 fm
1= —

e
©
<
-~
NA
C
% osf -
_o
~c

OIAIIIIJII L | i
lon = 1.75 fm

P PR R I R
lon=2.15 fm

Q? [GeV?]

Interpreted as evidence for Color Transparency
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HERMES, Ackerstaff et al, Phys. Rev. Lett. 82, 3025 (1999)

open circles are E665 data

Virtual photon fluctuates into a ¢4 pair with transverse separation ~ % a

distance [, in front of the nucleus

Data interpreted as evidence for coherence length /. effects

Confuses looking for formation length CT effects, the distance
traveled before a small-size ¢ configuration evolves to its regular

hadron size
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FIG. 7. Reduced cross section for 1p and 1s proton knock-
out in the reaction '*C(e,e'p) as obtained in a recent SLAC
experiment at Q*= 1.1 (GeV/c)? (from Ref. [43]). The kine-
matics are given in Table I. The curves represent momentum
distributions calculated in PWIA (dashed) and in the Glauber
approximation (solid). For all curves the spectroscopic factors

S = 275 + 1 were employed.
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FIG. 8. Q? dependence of the

summed spectroscopic

strength Si, 4+ Si, for 1p and 1s proton knockout in the re-
action ?C(e,e'p) up to Em= 80 MeV. The square indicates
the result from the combined analysis of NIKHEF, Saclay and
Tokyo data (see sections 111 and IV), where the horizontal bar

denotes the Q° range of these data.

Other symbols, as indi-

cated, represent the results from experiments at Bates [22,23],

SLAC [15] and TINAF [10].
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JLab E94-139 Results |

E94-139 Search for Color Transparency in Quasifree A(e,e’p) Scattering

From fundamental considerations (quantum mechanics, relativity, nature of
strong interaction) it is predicted (Brodsky, Mueller) that fast protons
scattered from the nucleus will have decreased final state interactions
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E94-139 Results (Submitted to Phys. Rev.)

Consta nt Valuefis for Q% > 2 (GeVic)’ — x*/df =1

Dashed line is correlated Glauber calculation (Pandharipande et al)




- Polarization Transfer

' - 1 S e |
e Free electron-nucleon scattering® H(g,e' P)
Gg B (Eit+ Ey) tan,%
G]\/{ PZ/ 2m ‘

e Bound nucleons — evaluation within model "'He'(e,,e,‘p) H

e Reaction mechanism effects in A(€, ¢'p) B
predicted ° to be small and minimal for
— Quasielastic scattering

— Parallel kinematics
— Low missing momentum

— Symmetry about p,,, = 0

2R. Arnold, C. Carlson, and F. Gross, Phys. Rev. C 23, 363 (1981)

bE.g. J.M. Laget, Nucl. Phys. A 579, 333 (1994), J.J. Kelly, Phys. Rev. C 59, 3256 (1999),
A. Meucci, C. Guisti, and F.D. Pacati, nucl-th/0205055
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A(e,e’) E89-008 Day, Filippone

= Q32MV > 1

y ~ Nucleon’s momentum along q

At large x and moderate Q? the cross section is
» dominated by quasielastic scattering.
In PWIA (no initial/final state interactions)

&o
= O F
o A

L—* Off-shell electron-nucleon cross section

F(y) - related to momentum distribution.
JLAB 89-008, Fe

F(y) [GeV™']




A dependence of structure functions
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l Energy-Momentum Sum Rule I
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Motivation

e Standard Model of Nuclear Physics
— Nucleus made of Nucleons in Vi
— Vi fitto NN phase shifts
— Exchange currents?®
~ — Relativistic corrections

e Want to understand the origin and limit of the
"nuclear physics approximation”

%Franz Gross, D.O. Riska, Phys. Rev. C 36, 1928 (1987)
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