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We reply to the preceding comment.@S0556-2813~98!00305-7#

PACS number~s!: 25.70.2z, 13.75.Cs
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The preceding Comment criticizes our paper@1# in two
respects:~1! the comparison of the extracted and estima
sizes, and~2! the parametrization of the relative-momentu
correlation function.

In the following we give our answers to the above cri
cisms.

Criticism 1. Reading the preceding Comment, one c
observe that criticism 1 can be split into three parts conce
ing ~i! the definition of Rov , ~ii ! the way we calculated
^Npn&gg , and~iii ! the way we calculatedRtot .

Concerning point~i! the author of the Comment is correc
The values ofRov reported in Table V of Ref.@1# are over-
estimated by a factor ofA2. Indeed, if a Gaussian sourc
distribution like that reported in Eq.~4! of Ref. @1# is used,
the right expression for the overlap radius is

Rov51.2̂ Npn&gg
1/3/A5 ~1!

instead of

Rov5A 2
5 ~1.2̂ Npn&gg

1/3!. ~2!

Table V of Ref.@1# has been modified to Table I in thi
paper. It is worth noting, however, that this change does
modify at all the conclusions of Ref.@1#.

Independent of that, some more general comments a
the wayRov is usually calculated are in order. By its defin
tion, Rov depends on the numberNpn(b) of first chancen-p
collisions. An estimate of this latter quantity is genera
made within the equal-participant geometrical model@2#
where it is assumed to be proportional to the volume of
overlap region. Recent dynamical calculations@3#, based on
the solution of the BNV transport equation, give a quite d
ferent impact parameter dependence ofNpn(b) ~see Fig. 2 of
Ref. @3#!. Central collisions are partially forbidden due to th
action of the Pauli-blocking effect, while peripheral ones a

TABLE I. The values of the root-mean-squared radiusr rms are
compared, for the three studied systems, with those of overlap
dius Rov and those of the total radiusRtot .

System r rms ~fm! Rov ~fm! Rtot ~fm!

36Ar127Al 1.460.7 1.38 7.56
36Ar1112Sn 3.061.2 2.12 9.75
36Ar1197Au 3.861.9 2.37 10.94
570556-2813/98/57~5!/2765~2!/$15.00
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enhanced due to those collisions taking place outside
geometrical overlap zone and which are ignored in the eq
participant model. Thus, the comparison in Ref.@1# between
the extracted spatial size of the source and the overlap ra
performed if Ref.@1# has to be intended only qualitatively.
has been performed for uniformity with already publish
data @4# with the awareness that it represents only a ze
order approximation of what really happens in the first ph
of the collision. For all of the above, the intrinsic validity o
the method of calculatingRov is, in principle, questionable
and a variation of a factor ofA2 does not change our unde
standing of the hard-photon emission in heavy-ion collisio
at intermediate energies.

~ii ! In Ref. @1# one reads that̂Npn&gg is calculated as the
mean value, averaged over the impact parameter, of
quantityNpn(b)@Npn(b)21#. In every statistical context this
means that

^Npn&gg[^Npn~Npn21!&b

5
*0

Rp1Rt2pNpn~b!@Npn~b!21#b db

*0
Rp1Rt2pb db

, ~3!

which is exactly what the author of the preceding Comm
claims we would have to do. Indeed, comparing the value
Rov given in Table I of the preceding Comment with tho
given in our Table I~corrected by the factor ofA2), one can
easily see how they agree within 20–30 %. Small differen
may be due to different methods and/or steps of numer
integration.

~iii ! In the preceding Comment the author asserts that
should have used

Rtot51.2~Ap1At!
1/3 ~4!

instead of

Rtot51.2~Ap
1/31At

1/3!, ~5!

as we did in Ref.@1#. This is not correct because dynami
must be considered along with geometry. In recent wo
@5,6# the author himself has demonstrated, using the res
of microscopic transport calculations, that most of t
hard-photon production in heavy-ion collisions at 1
MeV/nucleon is gathered in the first 20–30 fm/c of time
when the two colliding nuclei are far from an uniform com
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pound system which would lead to the first definition ofRtot .
Then, from a temporal point of view, the second form whi
refers to the separation between the centers of the two nu
is more realistic. For the same reason the substitution ofRtot

with A3/5Rtot claimed by the author@see Eq.~3! of @1## need
not be made~even if it would be uninfluential on the conclu
sions of Ref.@1#! because the density of the colliding sy
tems is definitely not uniform and not constant during t
first phase of the collision~when most hard photons are em
ted!.

Criticism 2. This has to do with the parametrization of th
correlation function. Before entering into the details of t
answer some general comments are in order.

~i! As has been well stated by Zajcet al. @7# and pointed
out in Refs. @1# and @8#, any one-dimensional correlatio
function C(q) ~regardless of the correlation observableq
one wishes to use! is not a true correlation function but only
a projection of the multidimensional correlation functio
and, therefore, the information one can extract from it
highly spectrometer dependent and should be carefully a
lyzed.

~ii ! Recent publications@9,10# have strongly questioned
from a quantum statistical point of view, the validity of th
usual way the one-dimensional correlation function is
fined.
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Then, any full run application of the intensity interferom
etry formulas could be, in principle, strongly discusse
What is peculiar in the analysis performed in Ref.@1# is the
study of the response of the used multidetector to the pair
correlated photons for different values of the source para
eters. We have used the same one-dimensional Gaussia
rametrization both for real and simulated data, carefully t
ing into account the detector efficiency. It is worth stress
that the values ofR andt are not directly determined from
the fit of the correlation function but have been unfold
from R8 andt8.

As it is stated in Eq.~16! of Ref. @1# the fit procedure has
been performed using a Gaussian without the ‘‘1’’ in fron
The same function has been used to analyze simulated
„see Eq.~10! of Ref. @1#….

Concerning the normalization factor, it has been chec
that the ratio of the run times was approximately equal
calculating the mean of the correlation function betwe
about 45 and about 60 MeV/c ~this is explained becaus
some points are less than 1 in that range! where no correla-
tion should be present. The correlation function has b
plotted in the form 11C(qrel) for uniformity reasons. The
function reported in Eq.~16! has been then simply multiplied
by a factor only to show the quality of the fit.
gi,
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