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The Viola Systematics:
<E,>=0.1189Z%/A3+7.3 MeV
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Decoding the constraints on the Symmetry Energy
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The SAMURAI TPC would be used to constrain
the density dependence of the symmetry
energy through measurements of:

— Pion production
— Flow, including neutron flow

measurements with the nebula array.
The TPC also can serve as an active target both
in the magnet or as a standalone device.

— Giant resonances.
— Asymmetry dependence of fission
barriers, extrapolation to r-process.

TPC

SAMURAI dipole '\
Q

Nebula scintillators
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Derimental setup
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J. Barney et al., RSI 92, 063302 (2021)

Anatomy of Rigid Top Plate

Front End Electronics
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Target Mechanism
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Big spiral of a pion
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p, d, t, 3He, alpha particle momentum
and rapidity spectra.

Comparison to AMD depends on
parameter sets to obtain reasonable
agreements



Mizuki Kurata-Nishimura, under review

v1

-0.5

Directed Flow

0.5

0.5

A, =2.0(L46)
Arg5. 05L45{ Z

—050 051 050 051 050 05 1 -050 05 1 —CISD 05 1

Y”YNN

0.05 B
- +DATA

Squeeze out Flow

| 132

Sn+'28n :

_=2.0(L46) |
e O

Parameter sets in AMD either describe Z=1 OR Z=¢£ particie

momentum and rapidity flow spectra but not both.

More work on clusters in transport models.
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Tommy Tsang et al. Physics Letters B 853 (2024) 1386613

To by-pass cluster problem, use of the coalescence invariance observables (weighed by
A or Z) to extract EOS parameters in transport models, S,, L, n, m,,, mg.
Observables calculated with ImQMD model.

Observable Exp. (b) System
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System
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Observables+ImQMD=>» Bayesian analysis

Fanurs Teh Estee Tsang

* Diverse set of data with
different systems, different
observable at different energy

* Results are consistent with
b/p splitting slightly negative

* Data is consistent

Transport Model Proof?
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Collaboration
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Isoscaling from Relative Isotope Ratios

Ry1 =Y,(N,Z)/Y1(N, Z)
R,; = Cexp(aN + [Z)
Ay _ Ay,

r PE7
Factorization of yields into
p & n densities

Cancellation of effects from
sequential feedings

Robust observables to study
isospin effects

Tsang et al., PRC 64 (2001) 054615
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J.W. Lee et al., Eur. Phys. J. A 58, 201 (2022).
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Isoscaling

Rensheng Wang

Fanurs Teh

Lot 0Ca+"Ni at 140 MeV /u B Ca+%Ni at 140 MeV/u
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= Cexp(aN + BZ)
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Temperature Dependence of isoscaling parameters
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Isoscaling

What about neutrons?
Is t/3He the same as n/p?
Is Y(n) «<Y(p)*Y(t)/Y(3He)? Fanurs Teh

Rensheng Wang \
Pseudo-neutron
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neuSIM4 : Neutron Simulation programs
Jeonghyeok Park et al.,
NIMA 1065, (2024), 169475
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n-productions from transport models needs Work
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Conclusion:

 Data from SpiRIT | is available
o 1085 + 11250 @ 270 MeV (May 2016)
o 132G + 12450 @ 270 MeV (May 2016)
* Moving Forward : SpiRIT Il in Progress
o 124%e + 11250 @ 320 MeV (June 2024)
o 136Xe + 12450 @ 320 MeV (Oct 2024)
* Evaluate the neutron detection and production mechanism
 Transport Models — panel discussions & TMEP meeting
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