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Definitions

Short- and long-range rapidity correlations

ong 0 onF U
Forward-Backward Rapidity Correlations:  (k,, ki) = (n,k.)
_ 1, kotk _ 1 k[ k e (O
"= " ok =5 k| — &, &\ 2

The correlation coefficient:

b — (FB) — (F)(B) _ cov(F,B)

TR - D
A. Capella and A. Krzywicki, Phys.Rev.D18, 4120 (1978)
The locality of strong interaction in rapidity =

Short-Range FB Correlations (SRC) (between particles from a same string)

Event-by-event variance in the number of cut pomerons (strings) =
Long-Range FB Correlations (LRC) at large 7sep
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Traditional Observables

Traditional FB correlation:
B, F = ng, nr - the extensi

bnn -

(ngng) — (ng)(ng) .

Definitions

ve variables = b,
cov(ne., ng)

(ne?) = (ng)?2 Dn,

Strongly influenced by "volume" fluctuations.
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Definitions
Connection between FBC and G

The b,, is connected with two-particle correlation function G,
canonically defined as

p2(n1,m2)
Gm,m)= 7= -1
(1. 72) p(m)p(n2)
where
(n) = dN ( )= d?N

are the single and double inclusive particle distributions.
For small §ng-dng observation windows we have:

(ngng) — (ne)(ng) _ cov(ng,ng)  Dn, b A

(ng)(ng) a (ng)(ng) _<”F><”B> " (ng)

We have used that for small windows: D,_ =~ (ng).

G(nr,mB) =

Also influenced by "volume" fluctuations.
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Definitions

Intensive observables

We look for observables, which is not sensitive to the fluctuation in the
number of sources (strings), but is sensitive to the fluctuation in the quality
of sources (e.g. string fusion).

We can

1) Instead of traditional extensive variables ng and ng

to study FB correlations between some new intensive variables,
e.g. event-mean transverse momenta pp and pgof all particles
(nf and ng) in the intervals dnF and onp,

characterizing the transverse "temperature"in the intervals.
(see e.g. [V.V., EPJ Web of Conf. 125, 04022 (2016)])

2) OR to try using more sophisticated correlation observables,
e.g. the strongly intensive observable ¥ (ng, ng).
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Definitions

Strongly intensive observable X (ng, ng)

We define the strongly intensive observable ¥(ng, ng) between
multiplicities in forward (nz) and backward (ng) windows in accordance
with [M.I.Gorenstein,M.Gazdzicki,Phys. Rev.C84(2011)014904] as

(nr,n8) = [y oy ), + (ng)tn, — 2c0v(neng)] (1)
where
cov(ng, ng) = (ngng) — (ng)(ng) , (2)

and w,_ and wp, are the corresponding scaled variances of the
multiplicities:
Dy _ (n?) —(n)?

me W G)

Wn
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Definitions

Y. (ng, ng) for symmetric reaction and symmetric windows

For symmetric reaction and symmetric observation windows dng=3dng=0n:

(ng) = (ng) = (n) , Wny = Wng = Wn (4)

and

n?) — (ngn
Y(ng,ng) = wyp — cov(ng, ng)/(n) = <><rf)FB> _

_ Dp—cov(ng,ng)  cov(ng, ng) —cov(ng, ng)
S (o -

Connection with FBC coefficient b,,:

Z(”FanB) = Wp (]- - bnn) (6)
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Definitions

Y (ng, ng) through two-particle correlation function G,

wn=Dof(n) =14 (n)lpe . cov(ng,ng)/(n) = (n)Irg ,  (7)
£ (nf. ng) = wn — cov(ng, ng)/(n) = 1+ () [ler — Iea] . (8)

where

IFF = Fl /6d771 /5d772 G(m—m) — &(0)

d dnp Go(m— Co(nse
577F5775/5 771/(S ne G(m—m2) — C(nsep)

The last limit is valid for the small windows: dng=dng=0n < 1., then

Irg =

S(ng,ng) = 1+ (M[C(0) — Ca(nsep)] | — REGARDLESS OF MODEL !

wn =14 (nC(0), (9)
For FBC coefficient b,,,, we had in [V.V.,Nucl.Phys.A939(2015)21]:
_ <n>COV(nFa nB) o <n> /FB <n> C2(nsep) ~
O = wn STl 1t () Go) ) Clser)
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Independent identical strings

The model with independent identical strings

[M.A. Braun, C. Pajares, V.V.V., Phys. Lett. B 493, 54 (2000)]

1) The number of strings, N, fluctuates event by event
around some mean value, (), with some scaled variance, wy = Dy/(N).

Intensive observable does not depends on (N).
Strongly intensive observable does not depends on (N) and wy.

2) The fragmentation of each string contributes event-by-event to

the forward and backward observation rapidity windows, g, and d7p,
the ufF and pup charged particles correspondingly,

which fluctuate around some mean values, (ufg) and (ug),

with some scaled variances, w,, = D, /(1) and wy, = D,y /(1B).

The observation rapidity windows are separated by some rapidity interval:
Nsep = A - the distance between the centers of the dnf and 7.

Clear that in this model (and the same for ng):

(ng) = (ur){N) = (N)po, Wn, = Wyr + (LE)WN
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Independent identical strings

Two-particle correlation function of a string

Along with the observed standard two-particle correlation function:

p2(n1,m2)
Colm,mp) = P2ILTR) 4 10
2(m.12) p(m)p(n2) (10)
where )
dNCh d Nch
= ) ; — 11
p(n) dn p2(n1,1m2) di dna (11)

one can introduce the string two-particle correlation function, A(n1,732),
characterizing correlation between particles, produced from the one string:

21, m2)
A(m)A(n2)

The A(n1,m2) haracterizes the string decay properties
(z — n correspondence)
[X.Artru,Phys.Rept.97(1983)147, V.V.,arXiv:0812.0604]
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Independent identical strings

Connection between the two-particle correlation functions

In this model we have the following connection:

G(m,m2) = %(371772)

[V.V., Nucl.Phys.A939(2015)21]. (Note that one often looses the constant
part wy/(N) of Cy, using di-hadron correlation approach.)

At midrapidities, implying uniform rapidity distribution:

)\(77) = g = <:U’F> _ <:U'B> ( ): dNch _ _ <nF> _ <nB> _ <N>'u0

77777 piii
Oy 7 dn 0 dyr  Oyg

and the correlation functions depends only on a difference of rapidities:
Nsep =11 — 12 = A7
We suppose that the string correlation function
A(An) — 0, when An > .,
where the 7, is the correlation length.
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Independent identical strings

Y (ng, ng) for small observation windows

For small observation windows, of a width én < n.,,, we find
[V. V., Nucl. Phys.A939(2015)21]:

wn = Da/{n) = 1+ 108 [A(0) + won] , (13)
cov(ng, ng)/(n) = 1106 N A) +won] | (14)
¥ (nf. ng) = wn — cov(ng, ng)/(n) = 1+ uodn [A0) — A(Bn)] ,  (15)

where  An = ng—ng = Nsep s a distance between the centers of the
forward an backward observation windows. For a single string we have

wy = Dyu/ (k) = 1+ podn A(0) (16)
cov(pr, ug)/ () = podn A(An) (17)
Y (pF, pg) = wp — cov(pr, pe)/ (k) = 14 podn [A(0) — A(An)] ,  (18)

So in X(ng, ng) we have the cancelation of the contributions from the
fluctuation of the number of strings, wy, and it becames strongly intensive:

X (ng,ng) = X(ur, 1)
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Independent identical strings

Strongly intensive observable X (ur, 1) for a single string

In general case the strongly intensive variable for a single string is defined
similarly to X(ng, ng) by

Y(pur, pe) = M[(MF) Wpp + (B) wup — 2cov(pr, pg)] - (19)

It depends only on properties of a single string.
So in the model with independent identical strings for symmetric reaction
and small symmetric observation windows we found for ¥(ng, ng):

z("7sep) =1+ NO&’?[A(O) - A(nsep)]

We see that really the ¥(7sep) is strongly intensive quantity.
It does not depend on (N) and wy.
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Independent identical strings

Properties of £ in model with independent identical strings

Y (nsep) = 1 + p000[A(0) — A(Nsep)]

The ¥(0) = 1 and increases with the gap between windows, 7sep,
because the A(7)sep) decrease with 1ep,
as the correlations in string go off with increase of 7)sp.

The rate of the X (7sep) growth with 75, is proportional
to the width of the observation window d7 and pq -
- the multiplicity produced from one string.

The model predicts saturation of the X(1sep) on the level
z(77sep) =1+ podn A(O) =Wy

at large 7sep, as A(nsep) — 0 at the Nsep > 1cory,
where the 7, is a string correlation length.
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Independent identical strings

The pair correlation function of a single string

The parametrization for the pair correlation function A(7, ¢) of a single
string (reflecting the Schwinger mechanism of a string decay,
was suggested in [V.V.,Nucl.Phys.A939(2015)21]:

nl —£2 el lwimgl\ - Uel=m?
A(m.9) = Mre” me*’lw( vore > 3 (20)

This formula has the nearside peak, characterizing by parameters A1, 71

and 1, and the awayside ridge-like structure, characterizing by parameters
N2, m2, Mo and o (two wide overlapping hills shifted by 4 in rapidity, 7o -
the mean length of a string decay segment). We imply that in formula (20)

o] <. (21)

If || > 7, then we use the replacement ¢ — ¢ + 27k, so that (21) was
fulfilled. With such completions the A(n, ¢) meets the following properties

/\(_777 ¢) = /\(777 ¢) ) /\(771 _¢) = /\(T]? ¢) ’ /\(na ¢+ 27Tk) = /\(77»(@5))
22
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Independent identical strings

Fitting the model parameters by FBC in small windows

N(Nsep, Psep) Was fitted by the ALICE by, pp data with FB windows of
small acceptance, 0n = 0.2,0¢ = 7/4, separated in azimuth and rapidity
[ALICE collab.,JHEP 05(2015)097]. It gives for the parameters:

| /s, TeV [ 09 [276] 7.0 |
[LRC [ jown | 0.7 | 14 | 21 |
m | 0.75 | 0.75 | 0.75
o | 12 | 115 11
SRC | woN2 | 0.4 | 04 | 04
M 20 | 20 | 2.0
6 | 17| 17 | 17
Mo 09 | 09 | 09
_ (N —()? : :

Wy =y i the e-by-e scaled variance of the number of strings,

to is the average rapidity density of the charged particles from one string,

i=1 corresponds to the nearside and /=2 to the awayside contributions,
7o is the mean length of a string decay segment.

[V.V.,Nucl.Phys.A939(2015)21]
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Independent identical strings

The strintg correlation function A(An)

Then we find A(An) integrating over azimuth:

1 (7
A(nsep) = 7[_/0 A(nsepa ¢sep) d¢sep .

1 T T T T T
7.0 TeV
0.9 2.76 TeV ------- g
0.9 TeV ---eeeees
0.8 exponent.fits

Ho /\(an)
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Independent identical strings

The strintg correlation function A(An)

The obtained dependencies in this fugure for three initial energies are well
approximated by the exponent:

[An]|

A(A’I’]) = /\Oei Ncorr , (23)

with the parameters presented in the table:

(V5. TeV][ 09 [276] 7.0 |
poho 07308371093
Meorr | 1.52 | 1.43 | 133

We see that the correlation length, 7.,,,, decreases with the increase of
collision energy.

This can be interpreted as a signal of an increase with energy of the
admixture of strings of a new type - the fused strings in pp collisions
(see below).
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Independent identical strings

Y. (ng, ng) in windows separated in azimuth and rapidity

For small windows:

(nsepv ¢sep) =1+ 5n6¢#0 [/\(O 0) (nsem ¢sep)]

D, — cov(ng, ng) _ cov(ng, ng) — cov(ng, ng)
(n) (n) '

This explains the general nature of the compensation for neighbor windows.

X(ng,ng) =
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Independent identical strings

Y for 61 d¢ windows separated in azimuth and rapidity - 1

0.9 TeV, 8n=0.2, 5¢=0.25T 2.76 TeV, 8n=0.2, 5p=0.251

1

1
! sep

7 TeV, dn=0.2, 5=0.251

in ALICE TPC acceptance (ALICE experimental pp data analysis is in progress)
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Independent identical strings

Y for 0n d¢ windows separated in azimuth and rapidity - 2

0.9 TeV, 8n=0.2, 5¢=0.1251 2.76 TeV, 8n=0.2, 5p=0.125T

! sep

7 TeV, 8n=0.2, 5p=0.1251

S

with 7/8 azimuth windows and for wider pseudorapidity range
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String fusion effects
String fusion effects

pp — pA — AA - the increase of the string density in transverse plain
leads to the string fusion (color ropes formation)
T.S. Biro, H.B. Nielsen, J. Knoll, Nucl. Phys. B 245, 449 (1984)
A. Bialas, W. Czyz, Nucl. Phys. B 267, 242 (1986)
M.A. Braun,C. Pajares, Phys.Lett. B287, 154 (1992);
Nucl. Phys. B390, 542 (1993)
= Reduction of multiplicity, increase of transverse momenta.

N.S. Amelin, N. Armesto, M.A. Braun, E.G. Ferreiro, C. Pajares,
Phys.Rev.Lett. 73, 2813 (1994).
= The influence on the Long-Range FB Correlations (LRC).

The same ideas in DIPSY:
C. Bierlich, G. Gustafson, L. Lonnblad, A. TarasovJHEP 03 (2015) 148
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String fusion effects

Y. (ng, ng) in the model with string fusion

In the model with string fusion on transverse grid we find

Z(n,_—, nB) = Zak zk(:quuB) ’ Q= (24)

P (m

where k is a degree of string overlapping and (n(%)) is a mean number of
particles produced from areas with such overlapping. > ax=1.

The similar result was obtained in the model with two types of string in
[E.V.Andronov, Theor.Math.Phys.185(2015)1383] for the long-range part

of X(ng, ng), when at An>n,, we have X\ (pr, ng) = w,(f) with k =1,2.
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String fusion effects

Y. (ng, ng) in the model with string fusion

The same value of X(ng, ng) in AA collisions, as in pp,

if we suppose the formation of the same strings in AA and pp collisions.
Because the X(ng, ng) does not depends on the mean value, (N),

and the event-by-event fluctuations, wy, in the number of strings.

It depends only on string properties.

If we suppose the formation of new strings in AA collisions

(and may be in central pp collisions at high energy)

with some new characteristics, compared to pp collisions,

due to e.g. string fusion processes, then for a source with k fused strings

S k(msep) = 1+ 1850A(0) — Ak(sep)]

For these fused strings we expect, basing on the string decay picture
[V.V., Baldin ISHEPP XIX v.1(2008)276; arXiv:0812.0604]:

1) larger multiplicity from one string, ,ugk) > Lo,

2) smaller correlation length, nff,), < Neorr-
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String fusion effects

Y. (ng, ng) in the model with string fusion

This corresponds to the analysis of the net-charge fluctuations in the
framework of the string model for pp and AA collisions
[A.Titov, V.V., PoS(Baldin ISHEPP XX1)047(2012)].

S (sep) = 1+ 1$6mIA(0) = Ak (nsep)]

Both factors lead to the steeper increase of ¥ (7)sep) With 7)sep in the case
of AA collisions, compared to pp.

In reality - a mixture of fused and single strings:

Z(nFa nB) — Zak Zk(MFaMB) ) Qi = <n> )
k=1

Unfortunately in this case through the weighting factors o, = (n(%))/(n)
the observable X(ng, ng) becomes dependent on collision conditions and,
strictly speaking, can not be considered any more as strongly intensive.
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String fusion effects

1.35 T T T T T T T

Increase of the fused strings
contribution to X (ng,ng) with
collision energy in pp collisions
_ lan]
/\(A?”):/\Oe Mcorr s
| Vs, TeV | 09 [276] 7.0 |
oo | 0.73 ] 0.83 | 0.93
Neorr 152143133

2(Ng.Ng)

8n=0.4 70Ty Z(nF’ nB) =1+dnx

0 05 1 15 2 25 3 35 4
distance between window centers - An

X Z ar I N I 1—exp (= anl/nE)]
k=1
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¥ with charges

Y (An) with charges

(with E.Andronov)
For symmetric reaction and symmetric windows (F = B invariance), when

(nf) = (ng) = (n"), wing] = wlng] = wln™] (25)
(the same for n™) and
cov(nft,ng) = cov(nf, ng) , cov(nft,ng) =cov(ng,nt), (26)

we have:

Y(n —@ZJFJFQZ**Z**—ZJ“*
F’nB)_ <n> (nF?nB)+ <n> (nF’nB)+ (nFanB) (nFanF)'
In case of additional charge symmetry (4+ = — invariance), when
(nty=(n")=(n)/2, w[n]=w[n"], cov(nt,nt)=cov(ng,ng)

(which is a very good approximation for mid-rapidity region at LHC
collision energies), we have:

¥(np.ng) = £(nf . ng) + X(nfng) —E(nf.ng) . (20)
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¥ with charges

Y (An) with charges

1

N () = A~ () = 5M() (28)

N () =N (1, m2) N () = N () . (29)
Then for small windows we have:

Z(nf,ng) =1+ SpodnIATH(O) ~ AT (AR)] B, (30)

Z(nf,ng) = 1+ 2podATH(0) = AT (An)] [l (3D)

S(nf.n) = 1+ spodn[ATH(0) - ATO) [exdl . (32)

Recall that
Y(ng,ng) = 14 podn[A(0) — A(An)]
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¥ with charges

A(An) with charges

A(n1,m2
) = 505 -
_ AT (1 m2) + AT (s, m2) + AT (i, m2) + A (s, 72)
AT (1) + A~ (n)][AT(m2) + A~ (m2)]
_ 2 (1) + AT ()]

4T (1) AT 2)
=

—1=

-1

NAn) = 3N~ (An) + N (An)]

Together with (30-32) [%]-[* * *] this leads again to (27):

Y(ng,ng) = T(ng, ng) + X(nf, ng) — X(nf, ng) .
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¥ with charges

Connection with Balance Function (BF)

[ALICE collab., Eur.Phys.J.C 76(2016)86]

1
B(An, Ag) = J[Chm + Cgp = Gy = C]

B(An) = oA (An) — AT (An)]

Recall that

oAN(An) = Spo[AT~(An) + AT (An))]
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¥ with charges

A(An) and B(An)

1 T T

P HoA@n) [1.2] &

0.9 % HOAAN) =imimimse 4
AR B(An) [3] O
08 F A B(An) ——
»,

L EN i
0.7 “,
0.6 - “QMA i

'*'~,~A
05 | ~& A .
.'~'~,~A
0.4 AL B
&, ey
03 | e 8
g
02| “
0.1 W
O 1 1 1
0 0.5 1 15 2
An

[1] ALICE collab.,JHEP 05(2015)097
[2] V.V., Nucl.Phys.A939(2015)21
[3] ALICE collab., Eur.Phys.J.C 76(2016)86 (70-80% centrality)
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¥ with charges

Extracted A"~ (An) and AT (An)

AT (An) = N~ exp (—]|An|/n"7) .
2
A++(An)==A§*®m(—¢AnVn++)+J%BTexp[—(AnﬂfBT)] -

pp, 7.0 TeV
| a [ +—]++ [HBT|
pnoNg | 1.16 | 0.5 | 0.25
n? | 134|187 | 0.33
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¥ with charges

Y (An) with charges

1.16 T T T
114
1.12

11
1.08
1.06
1.04
1.02

0.98
0.96
0.94

0 05 1 15 2
An

Y(ng, ng) = (nf,nt) + Z(ng, ng) — Z(nf, ng) .
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¥ with charges

Conclusions

e In the case with independent identical strings the model
calculation confirms the strongly intensive character of the strongly
intensive observable X(ng, ng): it is independent of both the mean
number of string and its fluctuation.

e The string model enables to understand the main features of the
behavior of this observable. In particular the dependencies of this
variable on the width of observation windows and the rapidity gap
between them were found and its connection with the string
two-particle correlation function was established.

e The peculiarities of its behaviour for particles with different electric
charges were also analyzed.

e In the case when the string fusion processes are taken into account
and a formation of strings of a few different types takes place, it is
demonstrated, that this observable starts to depend on collision
conditions and can not be considered any more as strongly
intensive.
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Backup
Backup slides

Backup slides
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Backup
(, through multiplicities in two small windows

For two small windows dn; and 1, around 71 and 7, we have

o= ) = s (33)
Gl 2) = 7is 72 (34)

where n; and n; are the event multiplisities in these windows d7; and 7.
Note that when 11 = 12 = 1), 1sep = 0, we have to use

n(n—1 n(n—1 _
T L

where n is the number of particles in small window d7 around the point 7.
(see e.g. [C.Pruneau,S.Gavin,S.Voloshin,Phys.Rev.C66(2002)044904]
or [V.V.,Nucl.Phys.A939(2015)21]).

pa(n,m) = (35)
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Backup
Connection between the two-particle correlation functions

In this model we have the following connection:

Co, ) = 1hnme)

[V.V.,Nucl.Phys.A939(2015)21]. (Note that one often looses the constant
part wy/(N) of C,, obtaining C, by di-hadron correlation approach.)
At midrapidities, implying uniform rapidity distribution:
dNep (ng) _ (ng) IE ]
pln) = T = py = W0 08 (g g = ) )
dn oyp  Oyg oy Oyg
the correlation functions depends only on a difference of rapidities:

Nlsep = 11 — 712

Note that we use the two-particle correlation functions integrated over
azimuth:

1 ™
G (nsep / C2 nsepa ¢sep) d¢sep ) /\(nsep) = ; /0 /\(77$epa ¢sep) d¢sep .
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Backup

Observables

B, F:
ng, nr - the extensive variables = b,
p:B, PtF - the intensive variables = bp,p,

1 & 1 &
piB = — P piF = — > |p;
DI 3

p:B, nf - the combination of the variables = by,

QCD inspired Quark-Gluon String (color flux-tubes) Model (QGSM).
Two stage scenario of the hadronic interactions at high energy

for the description of the soft part of multi-particle production.
Exploited in all present MC event generators:

PYTHIA, VENUS, HIJNG, AMPT, EPOS etc.,

for the description of the soft part of a strong interaction.
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Backup
Strings as color flux tubes

Color flux-tubes (gluon, chomo-electric flux-tubes):
A.B. Kaidalov (QGSM), Phys. Lett. B 116, 459 (1982)
A.B. Kaidalov, K.A. Ter-Martirosyan, Phys. Lett. B 117,247 (1982)

Confirmed by lattice QCD simulations:
F. Bissey, A. |. Signal, D. B. Leinwebe, Phys. Rev. D 80, 114506 (2009)

| 4 “#\\ X

i
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Backup

Strings as a cut pomeron

Pomeron as a cylindrical structure (in the large color number limit):
G. 't Hooft, Nucl. Phys. B 72 (1974) 461 - 't Hooft's 1/Nc expansion
G. Veneziano, Nucl. Phys. B 117 (1976) 519 - Veneziano's topol.expan.

Cut pomeron as two strings (color reconnection):

A. Capella, U.P. Sukhatme, C.—I. Tan, J. Tran Thanh Van (DPM)
Phys. Lett. B 81, 68 (1979); Phys. Rep. 236, 225 (1994)

K. Werner (VENUS,EPOS), Phys. Rep. 232, 87 (1993)

. - L
p
-—/—\_. ) <
p p <
X| 231
q <
- s £
ap - Szgﬁ
—-/C
=
p p===NS,,
p 1.xy
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Backup
Fragmentation of strings

Schwinger mechanizm in QED:

J. Schwinger, Phys. Rev. 82, 664 (1951)

A.l. Nikshov, Nucl. Phys. B21, 346 (1970)

T.D. Cohen and D.A. McGady, Phys.Rev.D 78, 036008 (2008)

Schwinger based picture in QCD:

E.G. Gurvich, Phys.Lett. 87B (1979) 386

A. Casher, H. Neunberg and S. Nussinov, Phys. Rev. D20 (1979) 179
M. Gyulassy and A. Iwazaki, Phys. Lett. B165 (1985) 157

A. Bialas, Phys. Lett. B 466 (1999) 301

Geometrical approach to sting fragmentation:

X. Artru, Phys. Rep. 97 (1983) 147

K. Werner (VENUS,EPOS), Phys. Rept. 232 (1993) 87

V.V., Proceedings of the Baldin ISHEPP XIX vol.1, JINR, Dubna (2008)
276-281; arXiv:0812.0604.
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Backup
Various versions of string fusion

local fusion (overlaps)
M.A. Braun, C. Pajares Eur.Phys.J. C16, 349, (2000)

<n>k = /LO\/E Sk/UO ) < > = Po\f k=1,23,.. (36)

global fusion (clusters)
M.A. Braun, F. del Moral, C. Pajares, Phys.Rev. C65, 024907, (2002)

(P e = Pev/ ke (Ml = po/ keiSer/oo ke = koo/Ser (37)

the version of SFM with the finite lattice (grid) in transverse plane
V.V., Kolevatov R.S., hep-ph/0304295; hep-ph/0305136
Braun M.A., Kolevatov R.S., Pajares C., V.V., Eur.Phys.J. C32 (2004) 535
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Backup
Domains in transverse area

The approach with string fusion on a transverse lattice (grid) was exploited
later for a description of various phenomena (correlations, anisotropic
azimuthal flows, the ridge) in high energy hadronic collisions in

ALICE collaboration et al., J. Phys. G 32 1295 (2006), [Sect. 6.5.15]
V.V., Kolevatov R.S. Phys.of Atom.Nucl. 70 (2007) 1797; 1858

M.A. Braun, C. Pajares, Eur. Phys. J. C 71, 1558 (2011)

M.A. Braun, C. Pajares, V.V., Nucl. Phys. A 906, 14 (2013)

V.N. Kovalenko, Phys. Atom. Nucl. 76, 1189 (2013)

M.A. Braun, C. Pajares, V.V., Eur. Phys. J. A 51, 44 (2015)

V.V. V., Theor. Math. Phys. 184 (2015) 1271

V.V. V., Theor. Math. Phys. 190 (2017) 251

It leads to the splitting of the transverse area into domains with different,
fluctuating values of color field within them.

What was also considered in the CGC approach

A.Kovner., M. Lublinsky, Phys.Rev. D 83, 034017 (2011)
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PYTHIA simulations

900 GeV; 0.3<p <15GeV/c, al - al,

PYTHIA 8.2 simulations
0.2;
0.2; 900 GeV; 0.3<p’<1.5 GeV/c, po&. - pos,
0.2;

n

n

0 900 GeV; 0.3<p'<1.5 GeV/c, negfa - posFF
@0+ @n)-270

Mo1o1o1

0 2 4 6 8 10
An

The strongly intensive observable, X(ng, ng), between multiplicities in two small
pseudorapidity windows (of the width dn = 0.2) as a function of the distance
between window centers, A, calculated with the Monash 2013 tune of the
PYTHIA8.223 model for 0.9 TeV. [E.Andronov]
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