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Probe: Isospin diffusion in peripheral collisions

Collide projectiles and targets of mixed 124Sn+112Sn
differing isospin asymmetry Systems n-rich 1245n+1245n
Probe the asymmetry 6=(N- p-rich 112Sn+112Sn

Z)/(N+2Z) of the projectile
spectator during the collision.

The use of the isospin transport Example: ;nse?:#r:gtr after
ratio Ri(8) isolates the diffusion | ymmetry
effects: p-rich target collision
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Useful limits for R; for
1245n+1123n collisions:

— R, =+1: no diffusion
— R, =0:  Isospin equilibrium

n-rich projectile



Sensitivity to symmetry energy
R, =t1.:

e The asymmetry
of the spectators
can change due
to diffusion, but
It also can
changed due to
pre-equilibrium
emission.

e The use of the
Isospin
transport ratio
Ri(0) isolates
the diffusion
effects.

Ri(5):2'

0—<0 >
A

R; =0:

no diffusion

Isospin equilibrium

1.0 b

T T T T T T | T T T T 121
=~=!24Sn  Stronger density dependence I}:.!.E.’

0.5}
0.0 [

116

el
076
70
(5
ha%

21

05 ﬁ EE
1.0} 11280 1§
‘551,0 ——————t——t———————
0.0[ '
0.5}
_1.0L—= 1128p Elab=50MeV, b=6.5fm _
0 20 40 60 80 100 120 140
time (fm/c)
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Isospin diffusions with mirror nuclel
such as ‘Li, 'Be
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The admixture of collective and thermal motion is 0

mass dependent. 150
- ECOIIOCA Iﬂﬂ
— Eierma 1S INdependent of A s0 |
e Mirror nuclei ratios Y (’Li)/Y(’Be) avoid this 0

problem, but have different Coulomb effects. 150

e Y(’Li) is largest near the rapidity of the 124Sn T
beam; Y (’Be) is largest near the target |

o Ri(In(Y('Li)/Y(’Be)) removes the Coulomb ridge
— It is only weakly dependent on P..
— It is nearly constant near beam rapidity.

o Study the impact parameter and rapidity
dependence.
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—4m array: 1192 Si + Csl telescopes

Chimera array

U T 1
%"
-
'i
s m i eme e mnr e S B e S S s S A S e s e s SS E RSN R e e E A SRS

N B
= =
cues 8B



http://www.lns.infn.it/research/chimera/
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— Only Z identification for heavier particles 250
- Basedon  AE-(AE+E)oc AZ*
— Can do this only for about 600 telescopes

— Use Fast/Slow component of the Csl to help
the identification of "Li/’Be
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— Get 'Li/’Be only from 450 telescopes 100
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Nc vs. Et

1135n + 1125n

11250 + 1245n
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Limitations

Energy

thresholds in
Be = no mid
rapisity gates



Impact Parameter selection

calculation

nax calculated from the total reaction cross-section
b2 —o= CountingRates,,,, / Efficiency

max
N

° bmax

- b

X |

T arget beam

Beam 124Sn 124Sn llzsn 1128n
Target | 124Sn | 125n | 12Sn | 1125n
(fm)| 856 | 844 | 870 | 8.76

bmax

* The Impact parameter b Is selected by two methods
— The charge particle multiplicity of each event
— The total energy in transverse direction for each event
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