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Abstract
In various microscopic string models (see, e.g., [1]-[8]), the Schwinger mechanism [9, 10]—which features a characteristic Gaussian exponential—is used to describe
particle transverse-momentum spectra. On the other hand, experimental data on inclusive hadron production spectra exhibit pronounced thermal behavior. A. Bialas
[11] proposed resolving this contradiction by accounting for fluctuations in the string tension κ, modeled by a Gaussian distribution. However, the probability
distribution proposed in [11] peaked at κ = 0, which seems physically incorrect in the context of QCD confinement: a string possesses finite average energy density, so
the probability of zero tension should vanish. In the present work, we modify the Bialas approach by assessing the local string tension fluctuations around its mean
value. We demonstrate that not only the mean value of the string tension but also its fluctuations influence the strangeness production, and the treatment of these
fluctuations allows for a better description of strange particle yields.

Charged Particle Yields in AA Collisions
1. Multi-pomeron exchange model in AA collisions:

ρ(Nch, pt) is the distribution function over multiplicity Nch and transverse
momentum pt:

ρ(N1
ch, ...N Ñ

ch; p1
t , ..., pÑ

t ) = Nnorm

Ñ∑︂
ν=1

∞∑︂
n=1

Pn ·P (n, Nν
ch)·g(pt; mν , teff(n, β)) , (1)

where Pn is the probability of producing n pomerons in an AA collision, P (n, Nν
ch)

is the probability that Nν
ch particles of species ν are produced from n pomerons

as a result of hadronization, and the last factor g(pν
t ; mν , teff(n, β)) determines

the probability that a particle of species ν has a transverse momentum pν
t .

Here [9, 10, 4, 5]

g(pν
t ; mν , teff(n, β)) = g0(2Sν + 1) exp

(︃
−π(p2

t + m2
ν)

teff(n, b)

)︃
≡ gSchwinger , (2)

t = 0.566 GeV2 , k = 0.255 + 0.0653 ln
√

s , β = 1.16
[︂
1 −

(︁
ln

√
s − 2.52

)︁−0.19
]︂

.

2. Effective string tension in AA collisions [5]:

teff(n, b) = t

(︃
n · S0

S(b)

)︃β

, S0 = 6 fm2, S(b) = R2
0(2ξ−sin (2ξ)), ξ = arccos

(︂
b

2R0

)︂
.

(3)

Assume that the string tension fluctuates according to the Maxwell-Boltzmann
distribution:

P =
√︃

2
π

κ2

σ3 exp
(︃

− κ2

2σ2

)︃
. (4)

Let teff = κ2. Then, the convolution of (4) with (2) yields:˜︁gMB(pν
t ; mν , σ) = g0(2Sν + 1)

(︃√
2πmt,ν

σ
+ 1

)︃
exp

(︃
−

√
2πmt,ν

σ

)︃
, (5)

where mt,ν =
√︁

p2
t + m2

ν is the transverse mass.
An alternative expression was obtained in [11]. The convolution of (2) with a
Gaussian distribution centered at zero takes the form:˜︁gBialas(pν

t ; mν , σ) = g0(2Sν + 1)σ exp
(︃

−
√

2πmt,ν

σ

)︃
. (6)

If a normal distribution with a non-zero maximum is used, its convolution with
(2) can be represented as an integral:

˜︁gGauss(pν
t ; mν , teff , σ) = ˜︁g0(2Sν + 1) 1√

2πσ

∞∫︂
0

exp
(︃

− (t − teff)2

2σ2

)︃
exp

(︃
−

πm2
t,ν

t

)︃
dt.

(7)
3. Charged particle yields:

Yν ∼ ⟨Nch⟩(2Sν + 1) g(pν
t ; mν , ...) . (8)

Results
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Fig. 1. Comparison of the average string tension
in central nucleus-nucleus collisions in this model
and the results obtained from the analysis of the
experimental data [12]
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Fig 2. Production of Λ, Ξ, Ω in Pb-Pb collisions
at 2.76 TeV in standard Schwinger and Gaussian
string tension fluctuation approaches, compared with
experimental data [13, 14]

exp. data

Bialas

Maxwell-Boltzmann 
Λ

Ξ

Ω

Fig 3. Production of Λ, Ξ, Ω in Pb-Pb collisions at 2.76
TeV in approaches with string tension fluctuations
according to Maxwell-Boltzmann and Bialas [11],
compared with experimental data [13, 14]
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