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Eq m(0) with t-/m+ ratio: Soft or Stiff ?
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»  Treating of pion is model dependent,
other effects to be considered...

»  Need to compare more pion related
guantities, and more diagnostic
spectra ...

to achieve further understanding on pion
production and transport in HIC
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Diagnostics |
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e A soft EOS leads to a enhanced N/Z at high density
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High density achieved in the central region, where a
larger N/Z asymmetry is experienced with a softer E . (p).



Experimentally ...

»  More data at different beam energy = Beam Energy Scan in sensitive regime
»  More Systems with rather sensitivity

»  More data at different phase coverage-> Whole phase space comparison

Samurai TPC project (MSU/RIKEN)

and others ......



» Machine and Detector



<10 AMeV (H.1)),
< 100 AMeV (H.1.), ﬂ
< 1000 AMeV (H.1.),

RIBs at tens of AMeV
RIBLL2: RIBsat hundreds of A MeV
CSRe: storage ring with deceleration



® CEE - CSR External-Target Experiment
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CEE conceptual design




Main Parameters
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-1 0 1 2
ut0-y(0)-p uto- -v(0)-d

Emin 0.3 GeV/u Emax 2.8 GeV/u (p)
Heaviest Sys.  U+U Max. Rate 10% Hz

# Channels 2*10% Coverage >50%

P Resolution 5% Syst. Error 10%



Physics with CEE

1) Asymmetry nuclear EOS
2) Reaction dynamics

3) Medium Effect

4) A hyper-nuclei

5) N*
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Possible Observables

Isospin related observables
Isotope resolved phase space distribution
Isospin diffusion at high energy
Nucleon scattering by mean field
Flow...
Elastic scattering and few body process
Hyper nuclei and N* research
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Dipole concept

Central Field 05T

Field Dimension ~1mX1mX1.5
m3

Inhomogeneity 1%

Total Size ~25X3X4md

200 Ton

Total Weight
B

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



GEM

Pixel
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MRPC — TOF concept
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MWDC Concept

- Structure:

Three sense plane, Two arms, Six MWDCs
total area ~12 m2,

-> Expected Performance:
R< 300 um, MIPs Efficiency per layer >95%,

Area (WX H) 12801200 | 1440X1300 | 1760 1500
Sense Wires 416 464 560
Pieces 2 2 2
Structure ®20um W(Au) , Tension 60g, Wire

Anode Plane

DistancelOmm;
Field Wire ®75um Be-Cu, Tension 120g

Structure

®75um Be-Cu, Distance 2mm, Tension

Cathode Plane 120g9;

Total Readout 2880 Total Area 12.1m?

MIP Efficiency n>96 % (Single [Position c<300pum
Layer) Resolution




TPC concept

~1.2mx0.9m

~11000 (110x100)
9 mm x 9 mm

60 cm

90% Ar + 10% CH,
150V/cm

/<=3, m,p,d,t,He-Li
2.573 cm

200




» Phase | Experiment and detector R&D
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Test Beam

C+C @ 200,600 MeV/u
Three MWPC tracking

12 TOF Strips + Start
1 Neutron Wall
Inclusive

B~0.4T, reversible

4 mm wire distance
0/1 resolution



Test Experiment Output
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1) Tracks reconstructed well, Pion ratio ~ 1 in C+C

2) Limited electronics, detector resolution and dirty background ...

3) Systematic error not controlled




Parameters
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Wire Frame/Tension Preset A Large MWDC to be Installed for Beam Test
completed
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Electronics test with MWDC
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Large MWDC Prototype Test
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Tracking Test with MWDC array

%2 / ndf 6.341/5
120— __
i (\ po 9532+ 12.05
.+ 10 HV=-1700V, gasi Pl -0.004487 0.008013
[ 0=141um p2 0.07283 + 0.00874
80— p3 221+ 6.4
i pd 0.05445 + 0.03733
60— p5 0.288+0.048
40
20—
O-llII]JJLlIII IIIIIIIII‘IIIIJJI[{IIIJ
-2 -15 -1 -0.5 0 0.5 1 1.5 2
residual (mm)
200
190F
180F
EL70-
= C
2160
= C
5] r
150
140
130

N | L 1 L 1 L | 1 1 L 1 L 1 L 1 1
1%&00 14501500155016001650170017501800 1850
HV(V)



Drift Length Resolution

resolution vs residual
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Simulations

1

Detector Construction Digitization and Event Display

Geant 4 Simulation Framework Done



Count
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Track Reconstruction

-z E 1000 | -~ e
- L “heam LaeEIral
s LT al
w BT 200 - P
175 B oo |-
- — B
150 = 2200 |-
122 F = i
< 000
100 = ' B
. 1200 =
0 E 1000 -
= B 00 -
0 EIll lIlllIl 0 [
0.02 004 006 008 01 0.12 0.02 004 0.06 008

AP/P AP/P

ﬂn} L//
:anof— s
2o

- 1
100{— N i B .
ﬂ....l....l....ﬁ—‘— PP BN BN |

01 02 03 04 05 06 07 08 03
R.M.S.(r-r0)

InE(KeV)

[

- OP ~ 5%

1 IIIIII[

IlIlllllllIllllllllllllllll_

04

0.2 0 0.2 0.4 0.6 0.8 1

Pxz(GeV/c)

104

10

Sigma of dEdX wvs NLayer I Sig

]
-“'\lllHlI\HlIIH‘IH

Entries 150
Mean 16.37
RMS 14.57




iy
[=]

é 9; track length = 0.5 m . .

sl = - e Typical flight length < 0.5m

T

- Due to short flight length, TOF
2 PID can’t extend the PID range
1 of dE/dx much.
k:
° Momentum(GeV/c)

2 F ITOF used as trigger

HEa detectors only
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3c seperation p limit (GeV/c)

........

| | | |
o, (intrinsic) = 100 ps
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1. Forward momentum resolution: <5%
2. I-TOF for trigger only
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To do next

1) Detector Array Installation
2) Online System extension

3) Integration of the whole system

> 3 years’ work !



Outlook

» The symmetry energy at supra-saturation density Is of high
scientific interest. Large pushing effort, both experimentally
and theoretically, is witnessed in China.

» A large spectrometer, called CEE, is being proposed at
HIRFL-CSR.

» A phase-I experiment Is being built, with MWDC being the
major tracking detector.

1000 km ahead

Thank_ you!



