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Radial flow &
multifragrentation
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Incompressibility and flow
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Effect of flow on partitions
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For a given E* and source size,
radial flow determines
fragment multiplicity and
partition asymmetry

- higher degree of fragmentation
in central collisions due to larger
expansion energy

- different exploration of phase

diagram
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Experiment E613

Hypothesis:
- For QF sources formed in asymmetric reactions, we expect less
compression, thus less radial flow
- The same "bound" charge should be partitioned into less fragments
compared to the symmetric reaction

Symmetric reaction
Existing data for Xe+Sn New experiment with
reactions 181Ta+6¢7Zn reactions

performed at GANIL with INDRA
in September-October 2011

Ph.D. thesis of Diego Gruyer
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E613: New data points
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Atomic Number Z

Overview of Ta+Zn data

Advantages of INVERSE KINEMATICS:
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- nearly all fragments detected at forward angles

- most identified in hi-res Si-Csl maps
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Overview of Ta+Zn data

Light charged particles (Z<4)
identified over all angles
- Csl fast-slow matrices

\lI\I‘I\J|\I\|\II‘I\I{III|III|III|II

l-JIl‘l‘llllll}]l|IIllll.lllIJllIllll‘-llll]llllll

100 200 300 400 500 600 700 800 900 1000

John Frankland (GANIL)

Calibrated LCP
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Selection of QF sources

distribution

QF sources lose

memory of entrance channel

and populate large

0, angles
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fragment momentum

Global orientation of
fragment momentum distribution, 6,,__
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Selection of QF sources
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Comparison of QF sources

Same LCP multiplicities
- same dissipation/
thermal energy

Same charge bound in

fragments, Z,_

Ta+Zn: smaller mean
fragment multiplicity

Ta+Zn: larger mean Z_

X
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Comparison of QF sources

charge distributions

E/A-6 MeV (largest fragment excluded) E/A~8 MeV
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All fragments are on average larger for the asymmetric system
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Radial flow observables

Mean fragment KE is systematically smaller Z by Z

for the asymmetric system mean centre of mass
=> smaller radial flow (same thermal+Coulomb) ? energies vs. Z
(largest fragment excluded)
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Radial flow observables
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Radial flow observables

Z__ distribution reflects time-scale of multifragmentation

- relative weight of Gauss/Gumbel contributions
D. Gruyer et al

Xe+Sn QF sources Phys. Rev. Lett. 110 (2013)
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Radial flow observables

Xe+Sn 25AMeV
*
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Gumbel component less dominant for asymmetric system
- longer time-scales, smaller flow
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Radial flow observables
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Gumbel component less dominant for asymmetric system
- longer time-scales, smaller flow
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Sumrmary

* Multifragmentation in central heavy-ion collisions
is linked to a compression-expansion cycle

* Radial flow determines fragment multiplicity and
partition asymmetry for given E*, Z, A

* E613: expected difference in compression-
expansion between symmetric & asymmetric
collision systems

* Less flow & less fragments for Ta+Zn than Xe+Sn
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