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Figure 2. The accuracy of the conservation of! as a function of the propagating nucleon
momentum,k1 at different values of average transferred (during the rescattering) momenta,!k2
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Notethat the eikonal approximation is theoretically justiÞed fork1 ! 2 GeV/ c.

one obtains
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where we deÞne! i = pi #

m (i = 1, 2) and use the fact thatk
2
2&

m2
N

, k2
1&

m2
N

% 1. Therefore
! 1 ' ! 2. The latter indicates that, with an increase of energy, a new conservation law
emerges in which the light-cone momentum fractions of slow nucleons,! , are conserved.
The unique simpliÞcation of the high-energy rescattering is that although both the energy
and momentum of the bound nucleon are distorted due to rescattering, the combination
E # pz is not.

Figure2 demonstrates the accuracy of this conservation law for a propagating nucleon
over a rangeof momenta relevant to our discussion. It is important to note that the
average transferred momentum in theNN rescatteringamplitude forpN ( 3Ð10 GeV/ c is!
k2

t

"
' 0.25 (GeV/ c)2. Thus, starting from 3 GeV/ c momenta of the propagating nucleon,

the conservation of! (( O(1)) is accurate to better than 5% andimproves with increasing
momentum. Note that the conservation of! to this level is sufÞcient for studying SRCs for
which the! distribution of the nucleons has a rather slow,() exp(# #! ), # ( 7) variation.
Indeed, this variation is expected to be much ßatter than the corresponding distribution
generated by a mean-Þeld interaction.

• The small angle rescatterings of high-energy (2! pN ! 10 GeV/ c) nucleons can be
described by the generalized eikonal approximation (GEA) which takes into account
the dif ference between the spacetime picture of the protonÐnucleus scattering (a proton
coming from#* ) andA(e, e+p) process (a proton is produced inside the nucleus), and
also accounts for the nonzero Fermi momenta and recoil energy of rescattered nucleons
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