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Hence the stopped quark should k1= (07, uk~, k)
be connected to the target:

fo = (0%, (1-u)k, -k.)

Since (‘/]2 ~—yk /1T — =

the pion wave function contributes
through its distribution amplitude ¢

~ *
'L
Also g2%, q1~, g2~ — ©  hence

the space-time separation of the
target interaction points yi, y3 18

For each final state X the target ¥y, —y3, | = O(1/Q) —0
matrix element 1s given by a GPD n & -
) S ~ ©— = @O{1/0"
with skewness Y1 — 3 ( /€ ) — 0
yi —ys| = O(1/67) finite

i it = q+ = pr+

Using perturbative propagators for the gluon ¢,

B, 9000 and d-quark ¢> and adding three more diagrams we get
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Asymptotic Q? for Exclusive Processes in Quantum Chromoedynamics

Nathan Isgur'® and C. H. Llewellyn Smith
Department of Theretical Physics, University of Oxford, Oxford OX13NP, England, United Kingdom
(Received 19 October 1983)

It is found that at available Q2 the calculable perturbative contributions to the pion electric
form factor F,(Q?) and the nucleon magnetic form factors Gfy(Q?) are much smaller than
the data, which can probably be explained by soft contributions. Both hard and soft effects
are estimated from light-cone/infinite-momentum-frame wave functions suggested by quark
models, but the main conclusions have a more general validity.

PACS numbers: 12.35.Eq, 13.40.Fn

It has been convincingly argued!™® that the
asymptotic behavior of many exclusive processes is
calculable in perturbative QCD. We show here that
in the case of elastic form factors these calculable
contributions are unlikely to dominate at available
momentum transfers. We therefore wish to sound
a note of caution about attempts® 3 to explain exist-

irmnea avealiicivia Anta ko nartuirhntiva NWOTY

functions with (p#)Y?=300 MeV can naturally
generate ‘‘soft’’ nonleading terms which are as
large as the data. Similar conclusions hold for the
pion.* Calculations based on QCD sum rules’ also
generate soft contributions which fit the data for F,
and Gy,.

Our calculations were based on the use of the
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Accessing GPDs through polarized DVCS
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dQ2dx,dtdo

15" real, given by elastic form factors

TPVES: complex, determined by GPDs
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Exclusive lepton pair production in 7N scattering
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