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The discrete model with transverse lattice:
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Model

The definition of the rapidity:

y =
1

2
ln

p0 + pz
p0 − pz

.
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Model

Model

M is the number of cells.
Event is characterized by the set of numbers:

C =
{
Cη, C

B
n , C

F
n , C

B
p , C

F
p

}
,

Cη = {η1, . . . ηM} ,
CF
n =

{
nF1 , . . . , n

F
M

}
,

CF
p =

{
p1F

1 , . . . , pn1F
1 ; . . . ; p1F

M , . . . , pnMF
M

}
CB
n =

{
nB1 , . . . , n

B
M

}
,

CB
p =

{
p1B

1 , . . . , pn1B
1 ; . . . ; p1B

M , . . . , pnMB
M

}
.
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Model

The Gaussian approximation

P(ηi ) =
1√

2πdηi
e
− (ηi−ηi )

2

2dηi

dηi = ωηηi

P(nFi ) =
1√

2πdnFi

e
−(nFi −nFi )

2

2d
nF
i , P(nBi ) =

1√
2πdnBi

e
−(nBi −nBi )

2

2d
nB
i

dnFi
= ωµn

F
i , dnBi

= ωµn
B
i

dpi (ηi ) = p2(ηi )− p2(ηi ) = γp2(ηi ).
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Model

The dependence of the average number of particles formed by
hadronization of the string in the cell and the transverse momentum of
these particles of the number of strings ηi in the cell:

n (ηi ) =
√
ηi , p (ηi ) = p0

4
√
ηi .

The numbers of particles formed from the hadronizations of the i-th string
in forward rapidity window

nFi = µFn(ηi ).

And the same for the backward window

nBi = µBn(ηi ).

The small paremeters:
1

ηi
� 1,

1

M
� 1.
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Two definitions of the correlation coefficient

Two alternative definitions of the correlation coefficient

bmean
FB ≡ 〈FB〉 − 〈F 〉 〈B〉

〈F 2〉 − 〈F 〉2
.

bcorr fFB ≡
d〈B〉F
dF

∣∣∣∣
F=〈F 〉

.

Three types of correlations: bn n, bpt n, bpt pt .
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Two definitions of the correlation coefficient

F and B: mean transverse momenta of particles in forward and backward
windows

pFt =
1

nF

M∑
i=1

nFi∑
j=1

pji
F
, pBt =

1

nB

M∑
i=1

nBi∑
j=1

pji
B
,

nF =
M∑
i=1

nFi , nB =
M∑
i=1

nBi
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Calculating of the asymptotes

The calculating of the asymptote bpt pt . Definition

bmean
pt pt =

〈
pFt p

B
t

〉
−
〈
pFt
〉 〈

pBt
〉〈

(pFt )2
〉
−
〈
pFt
〉2

, bcorr fpt pt =
d〈pB〉pF
dpF

∣∣∣∣
pF =〈pF 〉

bmean
pt pt = bcorr f

pt pt =

ωηµF

(
9S3

1/2 − 12S1/4S3/4S1/2 + 4MS2
3/4

)
16γS1S2

1/2 + ωηµF

(
9S3

1/2 − 12S1/4S3/4S1/2 + 4MS2
3/4

)
+ 16ωµS1/2

(
S1S1/2 − S2

3/4

)

Sν =
M∑
i=1

ηνi .
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Studing bpt pt

Studing dependence of bpt n on ωµ
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MC numerical calculations of bpt pt

MC numerical calculations of the coefficient bpt pt in the
case of random string distribution
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MC numerical calculations of bpt pt
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MC numerical calculations of bpt pt

0 2 4 6 8 10 12 14 16
η

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07t
 p t

p
b =0.61, a=2, m=0.4γ=1, ηω=µω=1, 

B
µ=

F
µN=1 000 000, M=30, 

S. Beokurova (SPbSU) January 8, 2018 13 / 16



MC numerical calculations of bpt pt
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MC numerical calculations of bpt pt
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Conclusion

The main results

bmean
pt pt = bcorr fpt pt .

The dependence of the correlation coefficient bpt pt on ωµ disappears
in the case of a homogeneous distribution of strings.

The received asymptotes for the correlation coefficient between
transverse momenta were compared are compared with the results of
the MC numerical calculations of this coefficient.
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