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CCFM equation: one loop — all loops
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All loop fits to �
� ���

��

all-loop splitting function

full angular ordering

use off-shell BGF ME,only gluons
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All loop fits to �
� ���

��

all-loop splitting function

full angular ordering

use off-shell BGF ME,only gluons
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All loop fits to �
� ���

��

choice of factorization scale ...

CCFM: ordering in rapidity of
emitted gluons
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All loop fits to �
� ���
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choice of factorization scale ...

CCFM: ordering in rapidity of
emitted gluons
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choice of factorization scale ...

CCFM: ordering in rapidity of
emitted gluons

�� � � �� � �  ��  �� with

�� & � � � � �� � � & 	
 �� � � �

what is factorization scale ��?

�� � & �
 � �

� � � & �� � 
 �1

or related to �1 of quarks ?

	
 �� � � � � ��
fit

	 � for


 � � )
�

�

GeV

�

, �  ��
�

� ��

change of small � behavior...

shorter evolution ladder

different shape in
�1

initial gluon density

 x x
 x

A
_0

 x
A

_0
(x

)
(x

)

Qg=1.3 GeV 

0

0.5

0

1

1.5

0.5

2

1

2.5

1.5

3

2

3.5

2.5

4

3

3.5

4

10
−6

10
−6

10
−5

10
−5

10
−4

10
−4

10
−3

10
−3

10
−2

10

2 2

−2
10

−1
10

−1

q  = s + Q ^
t

 x x
 x

A
_0

 x
A

_0
(x

)
(x

)

Qg=1.3 GeV 

Qg=1.3 GeV 

0

0.5

0

1

1.5

0.5

2

1

2.5

1.5

3

2

3.5

2.5

4

3

3.5

4

10
−6

10
−6

10
−5

10
−5

10
−4

10
−4

10
−3

10
−3

10
−2

10

2 2

−2

2 2

10
−1

10
−1

q  = s + Q ^
t

q  = p  /(1−z)t

10
-4

10
-3

10
-2

10
-1

10
-5

10
-4

10
-3

10
-2

10
-1

1

10

 k2⊥=1 GeV
2

x
A
(
x
,
k
2 ⊥,
q_
2
)

Qs=1
iqbar=1

10
-4

10
-3

10
-2

10
-1

 k2⊥=10 GeV
2

10
-4

10
-3

10
-2

10
-1

1

 k2⊥=20 GeV
2

 x

10
-2
10

-1
1 10 10

2
10

-2

10
-1

1

10

102

 x=0.001
x
A
(
x
,
k
2 ⊥,
q_
2
)

Qs=1
iqbar=1

10
-2
10

-1
1 10 10

2

 x=0.01

10
-2
10

-1
1 10 10

2
10

3

 x=0.1

 k2⊥ (GeV
2)

3rd Lund small � Workshop, 7-8 May 2004, DESY, Hamburg – p.5



Effect of initial condition — small � - region
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effect of evolution and initial condition
not clearly separated ...
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Effect of intrinsic � - small � - region
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Small � - region - saturation

during evolution

�1 can
become small

�1 cut - freeze ���

�1 cut - acc. saturation
model:
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Conclusions

CCFM uPDFs for systematic studies
☛ small F behavior of starting distribution
☛ choice of factorization scale ☛ small F behavior
☛ intrinsic

��
� effects...

☛ small

�
� in evolution

☛ saturation ?

perform global fits for uPDF (including quarks)

systematic studies of uPDF needed for
☛ applications also for LHC: Higgs
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