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CCFM evolution
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Initial distributions:
xF (x) ∼ (1 − x)4, xmin = 10−7, intrinsic kT

Sudakov form factor ∆s(qi , ziqi−1) =
exp

{

−
∫ qi

2

(zi−1qi−1)2
dq2

q2

∫ 1−Q0/q
0 dz ᾱs(q2(1−z)2)

1−z

}

,

R = ∆(t1, t2) - analytical calc. + bisection method
qi = pti

1−zi
, ᾱs(µ) = 6

11− 2
3 nf

· 1
ln µ

Λ

∫ z
ε

dz αs
2π P̃gg = R

∫ 1−ε

ε
dz αs

2π P̃gg

P̃gg(z, qt , kt) = ᾱs(k2
t )∆ns(z,kt ,qt )

z +
ᾱs(q2

t (1−z)2)
1−z ,

if g1
gtot

< R ⇒ z generated according to second term
(analytical calculation)
else z generated according to first term (next slide) .
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Smallx code: standard ∆ns

∆ns(z,
kt

q
) =







exp(−ᾱs(k2
t ) ln 1

z ln k2
t

zq2 ) , if 1 ≤ kt
q ,

exp(−ᾱs(k2
t ) ln2 kt

qz ) , if z ≤ kt
q < 1 ,

1 , if kt
q < z < 1 .

R
Z 1

0
dz′

∆ns(z′)

z′
=

Z z

0
dz′

∆ns(z′)

z′

−→ z is distributed according to
∆s(z)/z

It is exactly what is realized in small-x
code

Z 1

0
dz′

∆ns(z′)

z′
=

√
2π

√
2ᾱs

freq(
p

2ᾱs ln
q

kt
) ,

where 0 ≤ freq(x) ≤ 1:

freq(x) =
1

√
2π

Z x

−∞

dx ′ exp(−
x ′2

2
) .

z =
kt

q
exp

 

gausin(R · freq(
√

2ᾱs ln q
kt

))
√

2ᾱs

!

,

where
gausin - inverse of normal frequency
function

Anastasia Grebenyuk January 26, 2010, Lund University



Gaussian distribution of ∆ns/z

Let us introduce

C = ln
kt

q
, t = C − ln z → z = eC−t .

then

∆ns(t , C) =

8

<

:

exp(−ᾱs(t2 − C2)) , if t ≥ C ≥ 0 ,
exp(−ᾱs t2) , if t ≥ 0 > C ,
1 , if 0 > t ≥ C .

and

„

∆ns

z

«

(t , C) =

8

>

<

>

:

eᾱs(t0−C)2
e−ᾱs(t−t0)2

, if t ≥ C ≥ 0 ,

e−ᾱs(t−t0)2
, if t ≥ 0 > C ,

et−c , if 0 > t ≥ C .

,

where

t0 =
1

2ᾱs
.

That is function ∆ns
z (t) is the Gaussian with

µ = t0 and σ = 1√
2ᾱs

=
√

t0.
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Gaussian distribution for ∆ns/z generation

 t = C-ln(z)
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Comparison of two z generation methods
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