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Two and multi- particle correlations in Heavy lon Collisions
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Multi- particle corvelations in Heavy lon Collisions
Study of 3 body decay :branching ratio- direCt Vs sequential

12C+24Mg E=53 e 95 AMeV with INDRA

40Ca+12C E=25 AMeV with CHIMERA

10_| :
93_ 0:_...‘...‘ ] =
1 '.. @ evt mixin g E
8 Ema PEM (ot-oc) 100 — . cer.,
: . T .
7 _ + 4 T L] 50 —
| gl
g I . 3 pla Jde |
;:: H - 7.4 7.6 7.8 8
C 50, ¢+% ] E,. (MeV)
Py B
] &5,
aff T8
i sIIS *
oty O WM
»
1 _'. Tq;—’ 4 MeV WW»
: ||||||||||||||||||||II|IIIII
ol ! 95 10 105 11 115 12

0...‘2...4.. 6 . .8...1.0...12..14.'. Eex(MEV]

Raduta et al., Phys. Lett. B 705, 65 (2011)
F. Grenier et al., Nucl. Phys. A811, 233 (2008).
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Corvelation experiment at LNS
Quasi- projectile decCay in peripheral collisions

12C+#Mg @ 35 AMeV

CHIMERA Charged Heavy Ion Mass and Energy Resolving Array

= ;.L)//, Granularity 1192 modules
S Si (300 pm)+ CsI (TI)

RINGS: 688 modules
Geometry 100-350 cm

SPHERE: 504 modules

40 cm

RINGS: 1<6 < 30
Angular coverage SPHERE: 30 < 6 < 176,
94% 4n
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3K _correlations in *2C+?**Mg reaction
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Confirmed by comparison with
HIPSE model prediction

D. Lacroix et al. ,Phys. Rev. C69 054604
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Hoyle state: Dalitz Plots
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X = \/§(5j — &) : E.j« (E+E;+E)

y = 2¢; —&j T & (3r)2:3(5j_3k)2+(28i_3j_5k)2

Stato di Hoyle: Symmetric Dalitz Plots
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Hoyle state: Symmetric Dalitz Plots
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Heavy Ion Collisions Direct reaction
Evidence of direct decay anelastic scattering

! Negligible direct contributions
12C +2Mg , 35 AMeV -
' ! 12€ +12¢, 54 MeV

I M. Freer et al., PRC 49 (1994) R1751
40Ca +12C, 25 AMeV

. o+ 12C ,60 AMeV
Raduta et al. ,Phys. Lett. B 705, 65 (2011) | )
4 (2011) TK. Rana et al., PRC 88 021601 (2013)

19N(d,a)*2C(7.654)
I D. Dell’Aquila et al., Phys. Rev. Lett. 119 132501 (2017)

EQUILIBRATION experiment at LNS

M. Papa et al. PHYSICAL REVIEW (€91, 041601 (2015)

BCat+?’Al @ 40 AMeV
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Z-V,, Plot
*Car?7Al @ 40 AMeV
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Displacement
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12C+2*Mg @ 35 AMeV
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EQUILIBRATION experiment at LNS

Reconstructed parallel velocity of 12C, obtained from the center of mass of 3a

detected in coincidence
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Hoyle State
48Ca+?’Al @ 40 AMeV
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Hoyle state is
produced from
breaking of 27Al in
rather dissipative
collisions

Hoyle state is
essencially produced
from 2C in less
dissipative processes
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Dynawmics of three body decay : Dalitz Plots

Cat?’Al @ 40 AMeV
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Hoyle State

In contrast to
previous
results, in
48Cq+27 Al
system
the Hoyle
state seems to
decay entirely
passing though
the ground
state of 8Be.
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12C+24Mg @ 35 AMeV
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| The observed differences could depend on alpha particles background due to |
| the o -like structure of 12C and 2*Mg ???
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12C+24Mg simulation with HIPSE + GEMINI

i Velocity of CM associated to the 3a
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12C+24Mg simulation with HIPSE + GEMINI

HIPSE

D. Lacroix et al. ,Phys. Rev. C69 054604

| Event generator '
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Simulation *2C+?*Mg HIPSE + GEMINI
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Simulation *2C+?*Mg HIPSE + GEMINI
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Dynamics of involved processes
e Mg e B STAMe | *2Ca+?"Al @ 40 AMeV
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Conclusions and future perspective

12C+24Mg @ 35 AMeV
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Simulations suggest that the background of o particles cannot be the |
| only responsible for the observed differences. We are working to i
| identify particular selections allowing us o reduce this backgrond

—_———_——_—_—_—_—_—_—_—_—_—_e—_e—_—_e—_—_e—_e—_—_e—_e—_ee—_e—_e—_ee—_ee—_e—_ e e—_e—_E e, — e ———— —

We are working to understand if the observed discrepancies of |
decay modes could be related to different dynamics of involved |
reactions |
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