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BGHP QCD inspired parametrization

Frozen αs  model ptmin=1.6 GeV
Form-factor model ptmin=2 GeV

Singular αs  model , p=3/4, ptmin=1.15 GeV
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ZEUS BPC 95

Photoproduction data before HERA

ZEUS 96 Preliminary

H1 94

ZEUS 92 and 94

EMM
 GRS(top line) k0=0.4 GeV  ptmin=1.5 GeV A=0

 GRV(lower) k0=0.66 GeV ptmin| =2.0 GeV A non 0

 GRS k0=0.66 GeV  ptmin=1.5 GeV A=0
Aspen Model
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Eikonal Minijet Model (EMM)

GRS ptmin| =1.5 GeV,k0=0.4 A=0

GRS ptmin| =1.32 GeV  soft from p/pbar
with Bloch-Nordsieck resummation

C D E F G H I J K L M M NO
P Q R Q S T U U V W X Y Z [ \ Z R ] ^ J _ I _ ` a _ I b G c E _ d d e f g h I F _ ` d i D b j g � l m F n G F b ^ b ` h J g E Fo

p X p X Y Z [ \ Z R ]
p Z R ] Q S Z q r Z s Q Y Z R Q Y ] t [



} ~ ~� � � � ~ ~�� � � � 7
�
� v � 0 � � � 3 y

� � � � � � � � � �� � � � � � � � � � � � x � � � � } ~ ~� � � � � � x � � � � �

� � � � � � � x � � � �
v

�
0 � � � � � � � � � 3

� 7
�
� v

�
0 � � � � � � � � � 3

✦

✦ � x

x � � � �

C D E F G H I J K L M M NO
P Q R Q S T U U V W X Y Z [ \ Z R ] ^ J _ I _ ` a _ I b G c E _ d d e f g h I F _ ` d i D b j g   l m F n G F b ^ b ` h J g E Fo

p X p X Y Z [ \ Z R ]
p Z R ] Q S Z q r Z s Q Y Z R Q Y ] t [



� � � � ¡ � ¢ £
¡ � � � � A � ¤ ¥ ¦ � � � § v � ¡ � �

§ � � ¨ � © v � � ª v � © v � � v � � « ¬ « v � � � �

§ � � �

 � § � § �

C D E F G H I J K L M M NO
P Q R Q S T U U V W X Y Z [ \ Z R ] ^ J _ I _ ` a _ I b G c E _ d d e f g h I F _ ` d i D b j g ® l m F n G F b ^ b ` h J g E Fo

p X p X Y Z [ \ Z R ]
p Z R ] Q S Z q r Z s Q Y Z R Q Y ] t [



¯

 �

✦

✦

✦
 � § 7 °

± �
x

x ¡ ²³
´ µ ¶

7 �

· ¸ ¹ º  �  » ¼�
· ¸ ¹ º  � § 7 �

C D E F G H I J K L M M NO
P Q R Q S T U U V W X Y Z [ \ Z R ] ^ J _ I _ ` a _ I b G c E _ d d e f g h I F _ ` d i D b j g ½ l m F n G F b ^ b ` h J g E Fo

p X p X Y Z [ \ Z R ]
p Z R ] Q S Z q r Z s Q Y Z R Q Y ] t [



¾ � � ¨ � � � � � �
�

�
� � � �

¿ ¾ � � ¨ � À

� � � �
� ¨ Á¨ Á Â � � � Ã 1 � ¨ T¨ T Â � � � Ã 7 Ã 1 Ã 7 � Ä Ä

� � �
� ¨ Á¨ Á Â � � � Ã 1 � ¨ T¨ T Â � � � Ã 7 � Ä

Ä
Ä � � � x 7� � � � y � Ã 1 Ã 7

C D E F G H I J K L M M NO
P Q R Q S T U U V W X Y Z [ \ Z R ] ^ J _ I _ ` a _ I b G c E _ d d e f g h I F _ ` d i D b j g H l m F n G F b ^ b ` h J g E Fo

p X p X Y Z [ \ Z R ]
p Z R ] Q S Z q r Z s Q Y Z R Q Y ] t [



C D E F G H I J K L M M NO
P Q R Q S T U U V W X Y Z [ \ Z R ] ^ J _ I _ ` a _ I b G c E _ d d e f g h I F _ ` d i D b j g Å l m F n G F b ^ b ` h J g E Fo

p X p X Y Z [ \ Z R ]
p Z R ] Q S Z q r Z s Q Y Z R Q Y ] t [



} ¸ ¹ º
� � �

§ �

x � � � �

✦ �

✦

✦

C D E F G H I J K L M M NO
P Q R Q S T U U V W X Y Z [ \ Z R ] ^ J _ I _ ` a _ I b G c E _ d d e f g h I F _ ` d i D b j g k M l m F n G F b ^ b ` h J g E Fo

p X p X Y Z [ \ Z R ]
p Z R ] Q S Z q r Z s Q Y Z R Q Y ] t [



� � � � } � � � � � � � � �� � } � � � � � � �� �

} � � � � } � � � � � � � � �� �

} � � � } � � � � � � �� �

C D E F G H I J K L M M NO
P Q R Q S T U U V W X Y Z [ \ Z R ] ^ J _ I _ ` a _ I b G c E _ d d e f g h I F _ ` d i D b j g k k l m F n G F b ^ b ` h J g E Fo

p X p X Y Z [ \ Z R ]
p Z R ] Q S Z q r Z s Q Y Z R Q Y ] t [



} � �� � � � } 4 � � � � �� � � � � } 4 Æ �

} �
��� � � � } 4 � � � � � �� � � � �

30

40

50

60

70

80

90

100

10 10
2

10
3

10
4

√s ( GeV )

σ to
ta

l(m
b)

σsoftABN
soft+σjetÇ ABN

jet

ptmin=1.15 GeV

proton-antiproton

proton-proton

C D E F G H I J K L M M NO
P Q R Q S T U U V W X Y Z [ \ Z R ] ^ J _ I _ ` a _ I b G c E _ d d e f g h I F _ ` d i D b j g k L l m F n G F b ^ b ` h J g E Fo

p X p X Y Z [ \ Z R ]
p Z R ] Q S Z q r Z s Q Y Z R Q Y ] t [



0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

10 10
2

√s ( GeV )

σ to
t

γp
(m

b)
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Photoproduction data before HERA

ZEUS 96 Preliminary

H1 94

ZEUS 92 and 94

with BN resummation

 Soft from pp soft eikonal times 2/3

  GRV ptmin=1.4,1.6,1.8 GeV
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Photoproduction data before HERA

ZEUS 96 Preliminary

H1 94

ZEUS 92 and 94

with BN resummation

 Soft from pp soft eikonal times 2/3

  GRS ptmin=1.2,1.3,1.4,1.5 GeV
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ZEUS BPC 95

Photoproduction data before HERA

ZEUS 96 Preliminary

H1 94

ZEUS 92 and 94

with BN resummation

  CJKL ptmin=1.6,1.8,2 GeV (red)
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