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 INDRA@GSI: Au+Au @ 40-150 AMeV 
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Centrality selection
Au+Au, MULT≤5



Collective flow

“global” “detailed”
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Directed flow
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Mean flow angle



197Au+197Au, Z=2, b=2-5.3 fm



192Au+192Au, INDRA 
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Origin of negative flow
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Squeeze-out, elliptic flow





Squeeze-angle distributions
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Global squeeze-out transition energy 
for different centralities



Global squeeze-out transition energy 
for different centralities



Elliptic flow for Z≤2, b=4-6 fm, rotated frame



Elliptic flow for Z≤2, b=4-6 fm, rotated frame



Summary
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● Directed flow changes its sign below 60 AMeV and becomes increasingly 
negative (anti-flow) at lower energies. There is no evidence for a 
parabolic behavior of the excitation function.

● The lack of minimum in the excitation function may indicate that only 
globally positive (repulsive) scattering can take place for very heavy 
systems (no transition to negative (attractive) scattering at lower 
energies).

● The observed anti-flow of fragments with respect to the flow of the bulk 
results most likely from the large Coulomb effects in heavy systems 
(entrance and exit channel trajectories, large “Coulomb rings”, proximity 
in velocity space at lower energies).

● The INDRA data confirms the FOPI value of the squeeze-out transition for 
Z≤2 to occur around 100 AMeV and allows to extend the v

2
 excitation 

function down to the Fermi energies.

For the Au+Au system:


