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Two and multi particle correlation in Heavy lon Collisions
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Dynamics vs Spectroscopy
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Spectroscopy tools from resonances decay

Correlations in 41t detectors

N Study of 3 body decay :branching ratio- direct vs sequential

central collisions States of *B = p+'B
(LASSA data) e N
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12¢424Mg  E=53 and-952MMeV with INDRA

Y0Cq+2C E=25 AMelV with CHIMERA
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“CORRELATION” experiment with CHIMERA at LNS

MAIN GOALS:

120+ Mg @ 35 AMeV > Nuclear dym{:mics :
12, 208 v'Space-time evolution of emitting source;
C+77Pb @ 35 AMeV v' Density and emission temperature ;

> Invariant Mass Spectroscopy

Typel Phys. Conf. Ser. 420.012078,

CHIMERA Charged Heavy Ion Mass and Energy Resolving Array
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Two particle correlations with CHIMERA
5Be -> X +KX
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Three- and two-particle correlations: sequential vs direct

Exploring nuclear structure (sequential and direct decay resonance decay) widths)
L dissipative heavy-ion collisions

12C Astrophysics
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...Evidence of Direct decay mechanisms
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Events Selection

Criteria to select events (excitation and decay of quasi-projectile)
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3 Correlations in *2C+2*Mg
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D. Lacroix et al. ,Phys. Rev. C69 054604
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Montecarlo Simulations
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Detection simulations with CHIMERA apparatus
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Hoyle State: Dalitz Plots

Dalitz parameter
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Hoyle State: Symmetric Dalitz Plots

Dalitz parameter
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Hoyle State sequential vs direct: ¢; distribution
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120C state at E*=9.64: Dalitz Plots

Dalitz parameters
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12C states at E*=9.64: Symmetric Dalitz Plots
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12¢ state at E*X=9.64 : Polar Dalitz covrelation
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Fit of Polar Dalitz correlation plots
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Medium characterization: emission temperatures

Thermal Model
The relative population of particle Y, (1+))/ =
unstable states is strictly related to Ry =2 @
the temperature of the system Y, (23 +1)
8Be->2K
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Medium characterization: emission temperatures (2)
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In- medium dynamics on the structure properties?

Quasi- projectiles system represents a warm medium at
temperature that may approach s MeV values!

_ “Be Nuclear propertl'es, reflected

In measurements of

4 resonances
-_ positions branching ratios,
3 etc., could be modified by the
\ medium where
2 the decay of these unbound

state occurs.

1 2 3 4 5 6 7 8 9
T (MeV)

FAZIACOR

==) New experiments ...... | >>S+2C and 3¢S+*2C @ 25,
55 AMeV with FAZIA array

Spokespersons: G. Verde and D. Gruyer



Conclusions

@{’ two- and three- particles corvelations in dissipa@
decay

v 2Be emission Temperature (Thermal model)

v' Focus on *2C: strong contribution of direct decay mechanism is
present for all observed states (in agreement with Raduta et al. In
*0Ca+*2C with CHIMERA and Grenier et al. In *2C+2*Mg
with INDRA);

VIn- medium dynamics on the structure properties: effects of medium
on structure properties of observed states???

v such direct decay could depend on complicate case of final state
interactions within the 3« particle system produced by projectile
fragmentation
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b and d are free parameters. This
phenomenological function describes
very well two-particle correlations
which are not dominated by
resonant interactions, but only by
long-range Coulomb repulsion

> m

Using the two Coulomb
background correlation
functions, shown

in Fig. 4.6, calculated yield

ratio changes of less then
5% and the extracted
temperature
by about 0.6 MeV

the yield ratio Y1/Y2 is no more

e -

-

sensitive to the energy ranges
chosen for integration.

qml=13_8-23.2 MeVic & qrel=84-126 MeV/c

qm|=15.2-21 .8 MeV/c & qml=90-120 MeV/c
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