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IENJPg 1. Isospin Transport in HIC at Fermi Energies
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. Isospin relaxation equilibrium achieved in low energy
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2. However, it is shown that the isopin
degree of freedom is not completely
equilibrated at higher energies
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The isospin relaxation time (7)) and the
momentum relaxation time(z,)as a function of
incident energy (left) and the isospin asymmetry
(right) [LK98]

Bao-An Li, C. M. Ko, 1998

3. Isospin relaxation time varies with
beam energy ...
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All these diverse conclusions are associated with the
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Motivation 1: How long it takes for the IDOF to be equilibrated? How about the longer

process? Whether the equilibration shall be associated to a certain process?
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At sub-saturation densities

ﬂ Isospin scalaring and isospin

fractionaiton (MSU...)

—> Isospin diffusion (MSU ...)

-> n/p ratio of fast and pre-

equilibrium nucleons (MSU ...)

> N/Z of the emitted fragments

(LNS, TAMU, MSU, HIRFL...)

- GMR strength (ND ...)

- HBT correlation function (KVI,
MSU, HIRFL ...)

Motivation 2: To identify an observable in a process where isospin drift is at work to constrain the E__ (p)?

- Long time accumulation of the work done by isovector force

S, = 32+3 MeV
L = 55425 MeV
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edited by Bao-An Li, Angels Ramos,
Giuseppe Verde and Isaac Vidana.

Analyses of Terrestrial Experiments




IENP 2. 35 MeV/u Ar+Au fission reactions
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e 35 MeV/uAr+ Au. TABLE I: The parameters of the 6 LCP telescopes

* Trigger: 2 fold fragments .AND. 1 LCP Tele. No 1 5 2 A 5 6
: 2 fold fragments .AND. 1 Proj.-like d(mm) 120 102 104 140 140 140

L(em) 1L5 115 115 260 216 285
0 (°) 155 127 50 44

6 () 90 90 90  -145 -139  -133
AE, (um) 50 50 50 50 50 50
AFE; (pm) 400 / 400 400 / /
Eog (mm) 40 40 40 40 40 40

R. S. Wang, Y. Zhang, XZG et al., PRC89 (2014) 064613



IENF Double angular ratio of particle yield
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* Model independently,
particles emitted at smaller
angle are more neutron
rich
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* Smaller angle emitted
particles experience more
dynamical contribution
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2> MM, vs. M, ./M_,
—>The two ratios show different hierarchy

—> The particles emitted in early stage are neutron rich!
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%IEN_lE’g Energy spectra analysis vs mass asymmetry

e Three moving source: Int. Velocity, CN, FF
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@F’g Translate the time evolution into angular distribution
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e Complete in June 2014.

telescopes
2. Lower energy threshold

y

3. More Detectors(> 5 positions)



ENFP Telescope Performance
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* Isotope identification achieved in most of the telescopes
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%Pg Angular Distribution

. * Angular Distribution:
—>Smaller angle corresponds to earlier emission
—> Higher neutron richness at small angles

E

------------ - Long time scale of isospin drift is evidenced.

o)

—> Neutron richness in gas higher than liquid
drop, and with the temperature decreasing, the
neutron richness decreases.
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data * 2 Trend of Angular distribution
1s reproduced.
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o d  dsummary

* Confirmed in 35 MeV/u Ar+Au: the effect of E (p) persists to long time, and an
1sospin-dependent emission hierarchy 1s observed as neutron rich partlcles are
emitted relatively earlier.

* In 30 MeV/u Art+Au reaction: the neutron richness of the LCPs decreases with the
emitting angle in laboratory over a wide range accessible in experiment and with
the beam energy at large angle, underlining the long timescale of 1sospin drift
process which refers to the transport of IDOF from the high density region (liquid
phase) to the low density region (vapor phase)..

* Detailed comparison with transport model IMQMD+GEMINI calculation reveals
that a soft E (p) with y=0.5 or L=45-50 MeV is favored.

Thank you for your attention!



