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4.5AGeV/c

 

< 𝑛b >/< 𝑛𝑔 >< 𝑛s >𝑛h

QGP

Multiplicity correlations of produced particles from nuclei 

collisions at high energies and quark–gluon plasma (QGP) 
Abstract: 

In the present work an attempt has been made to investigate the 

characteristics of particles emitted in inelastic collisions of silicon nuclei with 

the nuclei of nuclear emulsion at the momentum of 4.5 A GeV/c. At the same 

time the study of Multiplicity correlations,  
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Through studying 〈nb〉 〈ng〉 ⁄ versus ns ,a new phase at high density, high 

temperature region around QGP is assumed to be formed. 

Keywords: nuclear emulsion, quark-gluon plasma, Multiplicity 

correlations, Shower tracks, Grey tracks, 𝐶ompound multiplicity, Black 

track. 
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(QGP)

R.R.Joseph)

𝐴𝑟40 − Em

18AGeV [1]Fu-Hu liu< ng > < nb >

𝑛h𝑂16 − Em3.7AGeV200AGeV[2]

A.Abd EL –Daiem)2010𝑛s, ng, nb, nh< 𝑛c >

𝑀 𝑔24 − Em4.5GeV3

stackNIKFI − B𝑅2(16.9 × 9.6 ×

0.06)𝑐𝑚34.5AGeV/c

Dubna synchrophasotron)Nikon microscope

40x objectives 15x eye-piece

3mm

star

    , 𝑛s, ng, nb 15xeye-pieces

95xoil immersion objectives

548𝑆𝑖28 − 𝐸𝑚𝑢𝑙𝑠𝑖𝑜𝑛
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𝑛h

AgBr𝑛h > 8

CNO2 ≤ 𝑛h ≤ 8

H𝑛h ≤ 1

115H210CNO223

AgBr548

Classification of tracks 

(𝛽 =
𝜗

𝑐
) 𝛽𝐿

Relative ionizationg∗4

1 𝑷𝑭𝑺Projectiles Fragment

Spectator Projectiles) 

𝛽 <   1

 

2 Shower track 

𝑛sg∗ ≤ 1.4
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(𝛽 ≤ 0.7

 

3 𝑻𝑭𝑺Target Fragments  

 

Grey track

1.4 < g∗ < 10𝑅 ≥ 3𝑚𝑚0.3 < 𝛽 < 0.7

-30MeV26

5π

𝑛𝑔

Compound particles multiplicity

𝑛c = (n𝑔 + ns)

Black tracks 

α

MeV26

g∗ > 10𝑅 < 3𝑚𝑚

𝛽 ≤ 0.3)

(Heavy ionizing tracks) 

𝑛ℎ𝑛b𝑛g 𝑛h

(𝜽 ≤ 𝟑°)

2cm

𝑛s𝑛𝑔
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𝑛b

Experimental Results and Discussion

4.5GeV

< 𝑛i >𝑛j

< 𝑛i > =  𝑎ij + 𝑏𝑖𝑗  𝑛𝑗                                                                           

𝑛i, nj = 𝑛𝑏 , 𝑛𝑔, 𝑛𝑠, 𝑛ℎ 𝑜𝑟 𝑛𝑐  𝑎𝑛𝑑 𝑖 ≠ 𝑗

𝑎ij, bij

1< 𝑛b >< 𝑛𝑔 > < 𝑛s >< 𝑛c >

𝑛h𝑆𝑖28 − Em4.5AGeV/c

< 𝑛c  >𝑛h

23

< 𝑛b >< 𝑛g >𝑛𝑠

< 𝑛b >< 𝑛g >𝑛h

< 𝑛b >𝑛g

1𝑎ij , bij

4< 𝑛b >/< 𝑛𝑔 >< 𝑛s >

𝑛h

𝐴 → 𝐷

4

A𝑛h

H
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C,N,O

𝑛s

𝑛g< 𝑛g >= 0.13 , < 𝑛𝑠 > = 5.49

BC,N,O

Ag,Br

2 ≤ 𝑛ℎ ≤ 7< 𝑛s >

 < 𝑛g ≥ 1.46 , < ns > = 11.42

CAg, Br

< 𝑛s >

8 ≤ 𝑛ℎ ≤ 15C

E,D 

𝑛s

𝑛g

QGP
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1 < 𝑛s >, < 𝑛𝑐 > , < 𝑛𝑔 >, < 𝑛𝑏 >𝑛h

𝑆𝑖28 −  𝐸𝑚4.5AGeV/c
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2 < 𝑛ℎ >, < 𝑛𝑐 > , < 𝑛𝑔 >, < 𝑛𝑏 >𝑛s

𝑆𝑖28 −  𝐸𝑚4.5 AGeV/c
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3 < 𝑛ℎ >, < 𝑛𝑐 > , < 𝑛𝑠 >, < 𝑛𝑏 >𝑛𝑔

𝑆𝑖28 −  𝐸𝑚4.5 AGeV/c
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1𝑏ij, 𝑎ij

4.5AGeV

𝒃𝐢𝐣  𝒂𝐢𝐣  Correlation 

0.7037.168𝑛h(< ns >)

0.4371.294𝑛h(< ng >)

0.5631.294𝑛h(< nb >)

1.1665.486𝑛h(< nc >)

0.3191.054𝑛s(< ng >)

0.4140.921𝑛s(< nb >)

0.7450.275𝑛s(< nh >)

1.3171.245𝑛s(< nc >)  

0.8815.234𝑛g(< nb >)  

1.8198.723𝑛g(< ns >)  

1.8685.26𝑛g(< nh >)  

2.50210.396𝑛g(< nc >)  
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4
< 𝑛𝑏 >

< ng >⁄< 𝑛s >𝑛h

Conclusions 

 

4.5AGeV 

 < 𝑛b >/< 𝑛𝑔 >< 𝑛s >𝑛h

QGP 
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