A new experiment of di-electron measurements at the 1st

stage of J-PARC Heavy-lon Project
Yuhei Morino(KEK-IPNS) for J-PARC-HI Collaboration

15t stage J-PARC Heavy lon Project (J-PARC-HI)
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<y J-PARC acceleration scheme
> 4 . RCS | hy has been established for
1 Au 500AMeV m i OC HIALLHS.%AM high intensity proton beam.
F o~ W Sy, * HIlinjector is necessary
" KEK PS W |°* Reuse of KEK-PS Booster
" _ booster s for the 15t stage.
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Full spec J-PARC-HI is presented by
H.Sako 4/8 poster T15-1

J-PARC accelerators 1t stage J-PARC-HI Injector :



A new Experiment at 15t stage J-PARC-HI
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Upgrading J-PARC E16 spectrometer for mid-rapidity di-electron 25 Sate 473 poster T11

* Upgrading granularity of forward modules to handle high-multiplicity.
* Install detectors downstream to characterize collision geometry.

—>Zero degree hadron calorimeter(W-MPPA fiber) + reaction plane detector(Pb-Scnti)
 Upgrading DAQ for ~50kHz interaction rate.

- Optimizing APV configuration or free streaming data taking. 2



Physics Motivation
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Current open question is the existence of 15t phase transition at high-density.
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—identification of laten heat with EM probe is the strong evidence of the 15t PT

* “Caloric curve” via di-electron with intermediate mass (mass and/or P; slope).
* “Long life time” due to the laten heat via di-electron yield with low mass.

Mass modification of vector meson is also interesting.




Feasibility Study
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Signal statistics & systematics was evaluated with event generator(JAM)&MC

Thermal yield::interpolation of data, meson yield::JAM(almost m; scaling)
Full E16 acceptance& elD capability, inefficiency due to high multiplicity

* Reproducing background with 0.1% accuracy by event mixing & like-sign normalization
e S/Bisabout 1~2% at continuum region
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Expected Result

Temperature will be measured

with a good accuracy from
mass slope at IM region

Count/(50MeV/c?)

e about 10%(stat) accuracy in the

case T=120-150MeV

About 20%(sys) accuracy for excess

vield at LM region.

g -
ﬁ10 E T
E 5 |1cwu5tr4?c
(1)10 E  ipaRcH I'“‘ 44 B Do
rfcumf* £ — l L1t
O ‘]05 L HIAF(‘FF :5 o, '} PARC-HI
I &0 {Thls proposal)
(U SPHENIX
104 i HAD: ; ; ‘“—_[—l%P—D - .
_ /
10: ..,v:"“a BES-ILyyg
' 2 34567 10 2030 100 200

Collision Energy |'s,, (GeV)

35um Au target & 100days run

1c'jr|-h-:2 & D<b<4fm _ 1‘3',“""-2 & O<b<4im . Signal Dairs
| [J & -
- - 2 E . ' e'e’y
oy D L. — N— e’ey
= - ) )
10 5\./\ *ﬂ“‘_ - ,_,3 10° :v\ +*'+*,+ w—e'e +e'en
E H ! q]_} B*E‘-
=
8 — thermal

T=150MeV
T=120MeV

10"; _f; 1|:r“E
:'/ \ ;f
IE.IEI I I-I.'I.4I I D.Iﬁ/fﬂfﬁl fJ_1I I ll1 fEI I I1.4 I 1.EI I I1.8I é] ID.IEI I IUL‘rI I -:}.IIE/ I:l.IBI - 1 I .12 1.4 1.6 1.8 2
M..(GeV/c?) M..(GeV/c?)
Summary
* J-PARC Heavy lon Project is considered with the reuse of
KEK-PS Booster. It will achieve 108 ions per spill.
e Di-electron measurement with the upgraded E16
spectrometer will be the first experiment of J-PARC-HI.

The experiment will measure the temperature of the

fireball with the accuracy of ~10% .
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