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%Pg How long the E, ., effects can persist in HIC?
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ENP Using fission to study the long time effect of Ey,(p)

@

Approaching Short Contact Hot and rotating TLF Fission

> >

 Possible Advantages: Animation by Tian Junong
. M Neck part: Very neutron rich, Low Densities

. M Time Scale: Between statistical emission (Q effect) and two body process (very short)

One Step backward: Isospin effect of the particle emission
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IENP Experimental Setup
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¢ 35 MeV/u Ar+ Au . 300? o

* Trigger: 2 fold fragments .AND. 1 LCP " ~
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TABLE I: The parameters of the 6 LCP telescopes

Tele. No. 1 2 3 4 5 6
d(mm) 120 102 104 140 140 140
L{em) 115 115 115 260 216 285

h(°) G 155 1271 (80D 59 44
6 (°) 9 9 90 -145 -139  -133
(um) 50 50 50 50 50 50

ABEy (um) 400 /400 400 | /
Eog (mm) 40 40 40 40 40 40




ENP | CPs In coincidence with fission
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ENP Double angular ratio of particle yield
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* Model independently, particles emitted at smaller angle are more neutron rich
« Smaller angle emitted particles experience more dynamical contribution



CslO_LMTO_PID11 |E Spec:

Total Spec

—— Fit function

------ Simulation Spec
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* Three moving source: CN, FF and Int. Velocity
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dQE ~ 2 (x7)*?

STEP 1: Fit large angle telescope with CN source
STEP 2: Apply the CN parameters to the middle angle detector
STEP 3: Fit the middle angle spectrum
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[ENP Energy spectra analysis
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ENP
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|QMD calculations
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1)Along the whole decay chain, the average N/Z decreases with time.
—> The neutron richness of the emitted particles is enhanced at the beginning of the emission.

2)The isospin composition N/Z exhibits an obvious dependence on E,,(p) till very late stage.

3)The effect of the symmetry energy remains equally significant in the fission.
— Scission point can be a clock to investigate the effect of Eg, (p) -

Time(fm/c)

For more details, please refer to R. Wang, XZG et al, PRC 89, 064613 (2014)



N -

. Lower energy threshold

. Improved PID by using H.Q. telescopes

More Detectors(> 5 positions)
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Si Pixel
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Design of the Dipole

05T
~I1mX09mX1.2ms3

Central Field

Hom. Region
Uniformity 1%
~25X3X4 m3
~200 Ton

Total Size

Total Weight

Prototype of a superconductive magnet (Made in IMP, for FAIR)




ENP TPC: Conceptual Design

@D«

~1.1 mx0.9m

B, E ~10000
~“Omm x 1.1 mm
TPC: ~50cm
B//E 90% Ar + 10% CH,

Particle bending due to B
lonized electrons drift due to E
Collect signal when e arrive

150V/cm
<=6, m,p,d,t,He-C
2.5cm

200
(Readout Electronics) (Readout Pad Plane) (Wires)

xPost.yPost:zPost

( Beam Wmdow)

(Side Panels
(Cathode Plane)




ENP

HV

Glass

-
_

Readout plate

Fast Signal

MRPC:

—>Very high V over gaps between glasses
in stack;

—> lonization and avalanche occurs
—Collect the induced signal from pad

TOF (time of flight): Conceptual Design
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ENP PID for TPC+iTOF
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« High track density at small angle
« Many heavy fragments
« High rate at small angle

=) Forward tracking needed
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MWDC:
E field is formed in cell
Track leaves ionizations
Deduce drift length from t
Construct track from multi cells

.

Forward MWDC conceptual design
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THU-PHY

AENP Coverage and PID with MWDC+eTOF

Better tracking spatial resolution (1.5mm, 0.75mm. 0.3mm)
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ENP Silicon Pixel conceptual design
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X [mm]

1) Online test done at Berkeley , May, 2014
2) Spatial Resolution < 0.5mm!
3) Further test at IMP planned in Sept. 2014
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Conventional electronics

Trigger

R&D of MWDC array

FLADC for timing measurement

drift time/channel
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EIENJPg Spatial Timing Relation Calibration
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drift distance/mm
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MWDC array performance

residue/mm

250

[ D
L
=L

]
[t ]
[ ]

resolution/pm
[ ]
L% )
n

225
220

1620 1640 1660 1680 1700
high voltage/V
0=220 pm
Yi Han,XZG et al, Chin. Phys. C, to be published.
100cm*100cm MWNDC array constructed.
40cm *40cm MWDC array in construction.

Day one beam test, ~May 2015.



Wire Frame/Tension Preset A Large MWDC to be Installed for Beam Test
completed



WIS . .o

“Observation of the Antimatter Helium-4
Nucleus”

by STAR Collaboration

Nature, 473, 353(2011).
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ENP Summary and acknowledgement

D
- In 35 MeV/u Ar+°7Au collisions:

1 LCPs are measured in coincidence with fission events. Smaller angle products,
with more contribution from dynamic emissions, are more neutron rich. A hierarchy
from p tlp d gnd t are observed for the dynamic emissions, later emissions exhibit the
Inverse trend.

2 Effectof E .(p) gersists to very late stage. The time dependent N/Z of the light
chalrge_d particles'can be used as a new probe to Eym(p). Anew experimental data are In
analysis.

~ For B, (p) at p>py:

3 Symmetry e_nergY as a function of density is of importance. The density dependence
of E, ., at p>p, Is still under debate. Some future experiments have been proposed, with
some Peing under construction. Among all the efforts, the external target experiment at
HIRFL-CSR (CEE) is in progress and we hope to make real contributions.
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