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372 J. Pluta et al.1. Introdu
tionEmission of nu
leons in intermediate energy heavy-ion 
ollisions is an a
-
ompanying pro
ess in di�erent stages of nu
lear disintegration. In general,nu
leons 
arry information about the dynami
al and statisti
al properties ofthe pro
ess leading to their emission. The in
lusive single-parti
le data arerather weakly sensitive to the development of the emission pro
ess in spa
eand time, however. Analysis of parti
le 
orrelations gives information whi
h
annot be easily obtained with the other methods. Correlations of parti-
les emitted with small relative velo
ities arise mainly due to the e�e
ts ofquantum statisti
s and of �nal state intera
tion, strong and Coulomb [1℄. Allthese e�e
ts depend strongly on the spa
e-time evolution of the emission pro-
ess. The well known method of intensity interferometry links two-parti
le
orrelations with the spa
e-time parameters of their emission and is widelyused to study the spa
e-time properties of the emission pro
ess in lepton,hadron and heavy-ion 
ollisions [2℄.2. Spe
i�
 points of two-nu
leon 
orrelationsSimilarity in mass and di�eren
e in 
harge of neutron and proton givessome spe
i�
 possibilities for simultaneous analysis of two-nu
leon 
orrela-tions. The list below gives a short review of di�erent forms of analysis oftwo-nu
leon 
orrelations. It is related to the dedi
ated two-nu
leon interfer-ometry experiment, E286, performed re
ently at GANIL. Spe
ial attentionis paid to the role of dynami
s in nu
leon emission and to the sensitivity oftwo-nu
leon 
orrelation fun
tion to the spa
e-time properties of the emissionpro
ess.1. Spa
e-time parameters of neutron emissionMomenta of emitted neutrons are not distorted by the long rangeCoulomb �eld. It means that emitted neutron 
hara
teristi
s givedire
t information about the parameters of hot nu
lear medium and
an be used as a probe of the properties of emitting sour
e. Moreover,the absen
e of Coulomb repulsion in the system of two neutrons leadsto maximum of 
orrelations in the most sensitive region of smallestrelative momenta.2. In�uen
e of the Coulomb �eld on 
harged parti
le emissionSimultaneous measurement of (nn) and (pp) 
orrelations in identi
alexperimental 
onditions gives possibility to make 
omparative analysisin order to study in�uen
e of the Coulomb intera
tion on the protonemission pro
ess.
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e of proton, neutron and light parti
le emissionA 
ompli
ated pro
ess leading to nu
leon and light fragment emissionin di�erent stages of heavy-ion rea
tion 
an be probed by non-identi
alparti
le 
orrelations whi
h are sensitive to the sequen
e in whi
h theparti
le emission o

urs [3℄. The di�eren
e in emission time of neu-trons and protons 
an be related to the Coulomb barrier for 
hargedparti
les.4. Me
hanism of deuteron formationProton-neutron 
orrelations and a deuteron formation are in fa
t twodi�erent features of the same �nal state intera
tion e�e
t [4℄. Simulta-neous analysis of both, in the identi
al experimental 
onditions, givesadditional information on the spa
e-time s
ale of parti
le emission andabout the me
hanism of deuteron formation.5. The role of rea
tion dynami
sCorrelation of parti
les with 
lose velo
ities is very sensitive to the dy-nami
al properties of the emission pro
ess. A stati
 des
ription failsif dynami
al features impose the dependen
e between spa
e-time andmomentum parameters. We have studied it starting from a simplestati
 approa
h, with the model �SIMON� [5℄, Landau�Vlasov equa-tions [6℄ and QMD model of heavy-ion rea
tions [7℄.In this paper we have used the QMD approa
h to test the dynami
alproperties of nu
leon emission and the re�e
tion of it in two-nu
leon 
orre-lations. 3. Quantum Mole
ular Dynami
s (QMD) modelapplied to E286 experimentQMD is based on a mi
ros
opi
 n-body semi
lassi
al theory. The wavefun
tion of the total system, is taken as the produ
t of gaussian test fun
tions
ontaining 6 time-dependent parameters per nu
leon (mean position andmean momentum).The reader will �nd an extensive dis
ussion of the QMD model in [8℄ anda 
omparative study of its various1 numeri
al implementations in [7℄.For the purpose of our study, the important advantages of the QMDmodel are:� a

ount of n-body 
orrelations� a natural fragment identi�
ation� event-by-event analysis.1 We are using the B QMD version.
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oordinates from QMD versus time, withoutand with experimental �lter applied. Emission was supposed to be a
hieved at thelast 
ollision point. Right: CMS emitted nu
leon momenta from QMD versus time,without and with experimental �lter applied.
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ities... 375In order to use the simulated data for interferometry analysis, we mod-i�ed the QMD output. In the new format, we are in
luding not only theasymptoti
 information but also the parti
le last 
ollision point (or the pointwhere parti
le leaves a region of given density value) whi
h is 
ru
ial for the
orrelations study.We have produ
ed 50.000 QMD 40Ar+58Ni events at 77 MeV/u and�ltered them with the experimental �lter, whi
h in
orporates the geometryof the dete
tion setup, dete
tors e�
ien
ies and the trigger with at least tworegistered parti
les. The experimental �lter 
uts o� most of the periferalevents, �gure 1, and exhibits in�uen
e on spa
e and momentum parametersof the emitted nu
leons, �gure 2.In �gure 3 one 
an observe dynami
al 
orrelations between the 
oordi-nate and the momentum, the most pronoun
ed one being along the beam
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tion (the z-axis). Nu
leons are preferently emitted in the dire
tion ofthe position ve
tor.These 
oordinate-momentum 
orrelations should be also present in othermi
ros
opi
 approa
hes like Landau�Vlasov. On the other side, they disap-pear if one des
ribes the rea
tion in terms of a unique �stati
� sour
e, asit is traditionally done. They have a strong in�uen
e on the 
orrelationsfun
tions [9℄.We have then 
al
ulated the nu
leon-nu
leon 
orrelation fun
tions usingthe e�e
tive sour
e dedu
ed from QMD as an input for the quantum 
orre-lation 
ode of [1℄. In �gure 4 an example of su
h a 
orrelation fun
tion isgiven in the 
ase of neutron-neutron system.
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orrelation fun
tion from QMD. Filtered data and last-
ollision-point 
riteria have been used.We are presently investigating the role of the �emission� 
riteria, that iswhat should be 
onsidered as the emission point of a parti
le. Indeed, evenafter their last 
ollision, parti
les are still under the in�uen
e of the mean�eld and 
an be strongly deviated.We also plan to extend our analysis to the 
ase of deuterons and tritons,where we will bene�t from the dynami
al fragment formation pro
esses al-ready implemented in QMD. However one may argue that more re�nedphysi
s should be added to QMD in order to treat the produ
tion of smallfragments like deuterons or tritons.
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