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Motivation

e Saturation model for gqq dipole scattering amplitude

N(rQ,Y)) =1 — exp{—r2Q%*(Y)} Y = In(zo/x)
Saturation scale: QR%(Y) ~ exp{\Y} A~0.3
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e Balitsky—Kovchegov equation gives saturation: N < 1 with saturation scale

e Munier—Peschanski travelling wave solution leading to saturation scale.



Balitsky-Kovchegov equation

Introduce distribution of gluons:

Nk Y) = /d2'r ik N(:;Y)
BK equation:
ZAY/ = a;x(—0) N — a,N? 9, —
where BFKL kernel
X(v) = 20(1) — ¥(v) — (1 — ) )




Munier—Peschanski travelling wave solution

Expansion around saddle point v = 1/2:

X(7) = X0 + 22 (7= 1/2)° 7=+ (~01)
KPP equation
r=aln(k/ko) +bY t=cY u(z,t) = dN(k,Y)
ou  0%u
E — @ + u(l — u)

Travelling wave solution for large t gives saturation scale:

u = u(x —m(t)) A N =N (k/Qs(Y))

dg
27,
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Critical point ~. solves the equation: 7. x'(7.) = x(7¢)

cg and dg depend on the behaviour of initial condition at z — +oco (k% — 00)

10638
ug(z) ~ e P% <o No(k) ~ (ﬁ)
In particular
[ B+1/8 for (B<1 (0
cg =14 2 for =1 dg =< 1/2

2 for [B>1 3/2

Saturation scale Q)5(Y') depends on initial condition.

Does the exact BK equation preserve these results 7



Saturation scale and initial condition
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Solving BK equation

Numerical solution to

& 2 2 2 2

/ k2N(k)_|_ kN (k%) YIS
J \q — k2| VAaqg? + k2

) X(—31) N ’

using Chebyshev polynomial expansion.

Initial condition:

uo(x) = expi—fe) — No(k)

1 + exp{—pBx}




Solution to KPP equation
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KPP versus BK equation

KPP versus BK
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KPP versus BK equation (log)

KPP versus BK




Saturation scale from BK equation

Saturation Color transparency
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N(kY) = In(Qs(Y)/k) N(Qs(Y),Y) = No <1
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Results for 5 = 0.7
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Rescaled solutions
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Results for 3 =1
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Qs(Y)
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Results for 3 = 1.6
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Munier—Peschanski again

Expansion of BFKL function around critical point 7. = 0.627

/!

Xe
X(7) = Xe + xe (V=) + (v =)’ v — (—0r)
For 3 > 1 saturation scale:
_ Xe 3 3 2T 1
Q) = a 2%e fye 29¢ \ asxd VY

With this scale agreement for the scale computed form the condition:

N(Q4(Y),Y) = 0.1.
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Qs(Y)
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Results for 3 = 1.6

Saturation scale

blue sblid - sét. regidn scaleﬁ

blue d%ashed -%color tr%ansp. s{:ale

Rescaled solutions

2.5 5 7.5 10 125 15 175 20

Y

15



Conclusions

e The full BK equation contains saturation scale which depends on an initial
condition.

e The analysis of saturation scales based on the KPP equation confirmed.

e The case with the color transparency initial condition N’ ~ 1/k? should be
carefully reexamined.
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