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1. Color transparency at intermediate energies
Objectives:

Study of interplay of perturbative and nonperturba-
tive QCD in hard processes at intermediate energies

Spacé—time evolution of small quark wave packages
Tools: o -
Nucleon form factor
<& Rescattering kinematicsine+ D - e+p+ N
& Tr_angpvgrency in e+ A—e+p+ A
" Two body hard processes
Oy tparptp=> '7“ +D = p+ D
O largeanglevy+n o7 +p —= 7+2H—+1r‘p+-p



2. Quark-gluom structure of short-ramge comelations in nuclei

Obj—ec tive: ‘“Discovery of the fundamental nature of
nuclear matter”

Tools:

O Tagged structure functions for DIS scattering off the
deuteron: e + D — backward proton (A —isobar) + X to
probe the origin of the EMC effect and nonnucleonic degrees
of freedom in nuclei and measure Fa, (2, Q?)/Fap(z, Q%) for
x~1

& Study of correlation of backward nucleon (A-isobar) and
forward nucleon production to study two and three nucheom
short-range correlations in nuclei.

& Superfast quarks in nuclei via DIS at = > 1, and
Q2 > 10GeV?2. |
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| I b Two gluon exchange medel

6= C b2 (F.Low 75)

N C does not depent o E_

i b pQCD in the leading log b

approximation (Baym, BlattelFS, 93)
mel T 2 7\'
N N (bE )*"—-bOLXG x,—/ )
3 b?

Qualitative difference from QED: cross section rapidly increases
with W - a fingerprint of small size dipole interaction in DGLAP
kinematics. (A\(x = 107%,Q% =10 GeV* = 9)



O T+ T-—> 2 jets +T Frankfurt, Miller, S. 93

O AIN — Vip,J/¥,p'..)+ N
Brodsky, Frankfurt, Gunion, Mueller, S., 94

O 42N — Meson(m, K,n,) [Few meson system| + Baryon,
Collms FS 96; M.Polyakov 98 27 for finite z

O yip — forward N+ 7,vtp = forward A+ K™
vip = forward p+ NN, FS & Polyakov 98

O ~y*+N-=3y+N Bartels &Loewe 82; Dittes, Muller,
Robaschik, Geyer,Horejse 88; Ji 96-97, Radyushkm 96-98,
Freund & FS 97, Freund Collins 98

o Yty > w M. Diehl, T: Gousset, B. Pire 98



dominance of. the pQCB dg;namwcs Numumc:ﬂ ca:lculmmns
mmdudimﬁmmbemecﬁlmwv( ) explaim key elements of high
()? data. Tihe most important ones are.

(i) Energy dependence of J/¢ productuon absolute cross section
of J/¥, Y production. . |
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(n) Absolute cross section of p production at QQ ~'20—30 Gel?
and its energy dependence at @Q* ~ 20 Gel™*. Explanation of
the data at lower Q2 is more sensitive to the higher twist effects,
and uncertainties of the low Q* gluon densities.



(iii) Comvergence of:the  t slopes
B (o= Aexp(Bt)) of
p— meson production
atlarge Q2 and

I} ¥ production
(Brodsky et al 94)
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| 2;. Small snze qq Fock components are present in w .
! o

—- At the transverse separations b < 0.3 fm pQCD |
reasonably describes
“small ¢q dipole” - nucleon interactions. ;
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Problem: Coherence length at Jlab is. ratthver small — need to
use the lightest nuclei

The simplest option - study double scattering for v* 4+ d —
p+ d |

Look for diéappearence of ..;d"ou.ble si:atterin.g for |¢] 2
0.4GeV?

Sargsian talk: significant effect for Q2 > 3GeV?

- Stepanyan’s talk - CLAS has gobd acceptance, counting
rates are reasonable for Q2 < 3GeV? -

Further studies are planned

Inv+n — 7~ + p at large t, the s dependence comsisizen
with quark counting rules. H.Gao suggested to study v + A —
™ +p+(A—1), vy+d— pi"p+ recoil p to check CT im
these processes - This mterestmg option needs further studies
of the missing mass resolution.
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* 30 cm of 10 Atm Dewternsum Gas
. —100nA —L=10%

« Sweeping Magnetic Fleld to
Bottle Up Mollers

e Need Good Timing to Reduce
3 Randoms -10ns ‘
'« GEM - Gas Electron Multlphet
— Fast |
- —Low Density ..
— Developed at CERN
— Good Resolution
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Yes — if we are in the scaling region. Means

Will it work at CEBAF?

&
& Q2>1GeV2, setting lower limit to x[ = m

& W >2GeV, setting upper limit to x[ 1. 2| +ba -
&'L
(W is y-nucleon c.m. encrgy)

Gives “scaling window” for CEBAF, say fora = 1.4,

0.6

04

E = energy of incoming electron beam.

Wzt a pit more than 4 GeV.
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