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Measurement of Nuclear Transparency for the A(e, e′π+) Reaction
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We have measured the nuclear transparency of the A(e, e′π+) process in 2H,12C, 27Al, 63Cu and
197Au targets. These measurements were performed at the Jefferson Laboratory over a four momen-
tum transfer squared range Q2 = 1.1 to 4.7 (GeV/c)2. The nuclear transparency was extracted as
the super-ratio of (σA/σH) from data to a model of pion-electroproduction from nuclei without π N
final state interactions. The Q2 and atomic number dependence of the nuclear transparency both
show deviations from traditional nuclear physics expectations, and are consistent with calculations
that include the quantum chromodynamical phenomenon of color transparency.

PACS numbers: 25.30.Rw, 24.85.+p

Brodsky and Mueller in 1982 [1] predicted, in the con-
text of perturbative Quantum Chromo Dynamics (QCD),
that a hadron could, at sufficiently high momentum
transfers, be produced as a ‘color neutral’ object of a re-
duced transverse size. If this compact size is maintained
for some distance in traversing the nuclear medium, it
would pass undisturbed through the nuclear medium.
This is the so-called phenomenon of color transparency
(CT). Nuclear transparency, defined as the ratio of the
cross section per nucleon for a process on a bound nu-

cleon in the nucleus to that from a free nucleon, is the
observable used in searches for CT. A clear signature for
the onset of CT would involve a rise in the nuclear trans-
parency as a function of Q2. Later works [2] have indi-
cated that this phenomenon also occurs in a wide variety
of models which feature non-perturbative reaction mech-
anisms.

More recently, CT has been discussed in the context of
a QCD factorization theorem derived for meson electro-
production [3], which states that the meson production


