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DPMJET(Cro) π+ d--Au 200 GeV min. bias
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DPMJET119 π+ d--Au 200 GeV min. bias
PHENIX π+ d--Au 200 GeV min. bias
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DPMJET119 π- d--Au 200 GeV min. bias
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PHOBOS ap d--Au 200 GeV min. bias

% � �
 �� � � �� � 
 � � � � � 	 � 
� 	 � � 
	 �
 � � � 
 � � � 
	 � � � � �� �� � � � � �� � �
 � 	 
 ' 	 
 	 ' � ' � 	 � � � � � � � �� � 	 �

�	 �
 �$ , � ' � �� � � �� � 
� � �� � � 	 ' 	 
 �� � � � 
 � � � � ' 
� � �. /0 /1 � , � � � � � �� � 
	 �
 
 � 
� � � � � �� 
 �

� � ( � ' )� 
� * * *& 	 
� ' � � 	� � � 
� �
 �� � � �� ' � ' � 
 
 � ' � 	 � 
� 	 � � 
	 �
 	 
 � �� � �
 	 � � �� 
 �� �	 
 � � � � �

� � � � � �� 	 � � � 	 
 
� � � � � � �$



� � � � � � �� � �� � �� � �� ��� � � � � � � � �� �

M � E �	 �� 67 � 8 �� � �	 � � � � 
 � : 
 � 	 � � � 
 � � � � Z 7 ^ _ �` = N � � � � � 3

5 2 � � � � � �� � � � � 
 � �	 � � � � � � � �	 � � � �	 
 �� 
 � � � � � �� � � �� �� � � � 
 � 	 � X

�	 �� 2� 
� � � 9 8 � � � � �� � � �� �� � � � � � � � � � � �
	 @ �B 9

a � � � � � 	 � 
� � � �	 � � � N � �� � �
 � � � � � � �

� � �>

� �

� � � � U F � � �

F � � �
�� � � ���
� �

� � � � U F�� � � : @ Y =

7 �	 � F � � �
�� � � � � � 
� � � 2� � �	 �
 � � � �	 � C � � 2 � �	 � � � � � �� � � � � � 
� �

� 2� � � 2 ��� � 2� � � 2 � � � � � � �� � � 5 � 5 9


 �� � � 
� � � � � � � 
 � �	 � � � � �� 
 �	 � � � E � 
 �	 � X �	 �� 2� 
� � � � � � 	 5 2

� � � � � �� � � � � 
	 � � � � � E � � 
� � � �
 	 � � � � � � � �� � � �� �� � � � : � � � 	 B 9 � � 


� �	 � � � � =9



a � � 	 � � � � � 
 �	 
� � � � � � � � 
� � � 
 �	 � 
� � � �	 �� �� 2	 � 
 � � �� �� � 
� �

� 2� 
� �� � � � � � � �� � � � � � 
 �� � � 
 �

� � � � � �
 
 � � � � �	 � � � � � � �� � � � � �	 � 	 � � �� 
 �� � � 
� � � � 
 �	 � 
� � � �	 � 3

� �� 2	 �9
� �� � � � 	 � � 	 � �	 �� � 
 �	 � 
� � � �	 �� �� 2	 � � 
 � � � � � � �� �� � 
 � � � 
 � � � �

� � �	 � � � �	 
 �� 
� � � � � �� � � �� �� � � � J � � � 
� � � �� 
 � � �9



 0.6

 0.8

 1

 1.2

 1.4

 0  1  2  3  4  5

R
A

A
 

 pt [GeV/c] 

rdau200pio4     

DPMJET π0 d--Au 200 GeV m.b.
PHENIX π0 d--Au 200 GeV m.b.

� � � � � 
	 � � � ��� � ' � � �
 � �� � � � � � � 	 
 � � � �� � � � � � � � � �� � 	 �	 �
 �$ % � � � � � �� 
 � � � 
� �

' � � 	� � � ( � ' )� 
 �� � � � ' � �� � � 
 � �- � � � 	 ' � 
 
 �� � � 
 � � � � ' 
� � �. �� * � � , �� � � � �� � 
	 �
 $



� � �� � � � � � � �

� �� �� � � � � �

� � � �	 � � 
 � � � �

� � � � � � � � � � � � �

� 	 �� � � ��



� � � � �� ��� � � � �	 �	 � � 
 � �� �	 �
 
 � � � �� � �� 
	 �� � � � � �
 � � � 


0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

0 2 4 6 8 10

Au-Au, Cent

Au-Au, Periph

d-Au, min-bias

pT (GeV/c)

R
A

A

� � ���

���� �� � ��� �� �

� �� ����� � �! ���� �� � �� " � " #%$ & '



�� � � ��� � � �� � � ��� �
 
 � � � �
 � �� � � � � � � �� � � � �

 (radians)φ ∆
-1 0 1 2 3 4

)φ 
∆

 d
N

/d
(

T
R

IG
G

E
R

1/
N

0

0.1

0.2
d+Au FTPC-Au 0-20%

p+p min. bias

Au+Au Central

)φ∆
 d

N
/d

(
T

ri
g

g
er

1/
N



� � � �� � � � �� � � �� � � �� �� � � �	 � � �
 �
 �
 � � �� � � � �� � � � � � �
 
 �� 3

� � � �
 �� � � ��

� 
 � � � � � � 
 � � � � � 
 
 � � � � �
 �� � �� � � � � � � � 
 � � � � � � � � � � � �� � � 
 


�
 � �
 �� � � � � � � � 
 �

� � � �� �� � � � � �� � �� � � � �
 � � � � � 
 � � �
 � � �
 
 �
 � � � � � � � � �
 � �3

� � �� � �� � � � �
 � � � � � 
 � � � � � � � 
 � �� � � � � � 
 � � � � � � � � 
 � � � � � 
 �
 � �

� � � � � � �
 � � � �� �� � � � �� �
 � �



� �� � � �

� � 
 � �� � � � �� � 
 � � � � � � � � � � � � � � 
 
 � � � � �� � � � � �� � � �
 � �
 �


� � � 
 � � � � � � � 
 � �� � � � � � �
 � � � � � � � � � � �	 � �� � � � �

� � � � �
 �
 �� �	
 � �
 �� � � � � � � 
 
 � � � � � � � � �� � � � � � �� �
 �
 � ��� � � � � � ��



 � � 
 
 � � � � � � � �
 � � � �� � ��� � 	 	 � � � � �� � � � � � � 
 � 
 � � � � �� � � �

� � � � � 
 �

0.001

0.01

0.1

1

10

100

1000

0 0.5 1 1.5 2

  d
N/

dx
lab

  

  xlab  

 p 
 n 
π+ 
π-  
π0  

p-bar  
K+  
K- 

���� � ��� �� �



0.001

0.01

0.1

1

10

100

1000

0 0.5 1 1.5 2

  d
N/

dx
lab

  

  xlab  

 p 
 n 

 π+ 
π-  

p-bar  
K+  
K- 

�� �� �� � �� �	

0.001

0.01

0.1

1

10

100

1000

0 0.5 1 1.5 2

  dN
/dx lab  

  xlab  

 p 
 n 

 π+ 
π-  
π0  

p-bar  
K+  
K- 


� � � �� � � � �



� � � 
 � �� �	

�������� �	 
��
�� ���� �
 �� �� �� �� � ��� 	 � �

� ���

���! "��#%
$&('

)�* +��* +�
� � � �

� � �
� �

�
�* �

�* � �
�* � � �

�



� � � � 
 � � 	 � 
 � � 
 � � � � 
 � � �� � � �
 � �
 � � �� � �
 �� � � � � � � � � �� 
 � � 


��� � 	 	 � � � � � �� � 
 � � � 
 � �� � � � 
 � 
 � �
 �� � � � � � � 
 
 � �� � � � �
 �� �

�� � � � � �� � � � � � � � 
 �� � � � � � 
 � � � � � �� �
 � � � � � �

� 
 
 � � � � �� � � � � �� � � � � � � � � � �
 �� � � � �� � 
 � �� � � 
 
 �
 � � ��

� � � � �� �
 � 
 � �� � � �
 �
 �� � � � � � �� � � � � � � � �� � � �	
 � �
 �� � � � � � � 
 
 � � � �
 �

� �� � � � �	 � � �	
 � � �

�
 ��� � 	 	 � � � � � 
 � � � � � � � �� � � � � � � � � � �
 �� � �
 
 � � �
 


�� � � � � � 
 � �� � � �	
 � �
 �� � � � � � � 
 
 
 � � � � � � �	
 � � �

� 
 �� � � � � 
 � � � �� � � � � � � � 
 � �
 �� � � �
 � � � � � � � � �
 � � � � � 
 �

� �	
 � �
 �� � � � � � � 
 
 � � � � � 
 �� �� � � � � �� � � 
 �
 �� � � 
 � � � � �� � � � �

� � �
 �� � �� �� � � �� �
 � � � � � � �
 � 
 � � � � � �� � � � � �
 �� � 
 � �� �� � �

� � �� � �� � � � � � � 
 � � 
 � � � �� 
 � � � � � � � � � � �� � � � � � � 
 � � � � � � � � � 
 
 �

� �� � � 
 
 � � � � �
 � � � 
 � � � � � � � 
 � 
 � � � � �� � � � � � � � � � �� � � �



� � � � 
 � � � �	 
 � �

� � � � � � � � � �

� � �


 � � � � � � � � � � � � � 
 � � � 
 � 
 � �
 �� � � � �� � 
 � � � � �� 
 
 � � �� � �� � � � � � 
 


� � � 
 � �

� � � � 	 � � 	 � �� � � � � � � � � 
 � �� � 	 � � � � � � � � � � � � � � 
 � �� � ��
 �� � � 
 � � � 
 � ��

� � � � 
 � � �
 � � � � � � � � � 
 � � �
 � � � � � � � � 
 � � � �� 
 � 
 
 �� � � � � �� � ��


 � � � � � 
 � � � � �
 � � �
 � � � � � � � � � � �� �
 � 
 �


 � � � � � � � � � � ��� �	 � � � � � � � � 
 � � � � � � 
 � � � �
 � � � � � � � � � � � � � � �
 �

� � �� � � � � � � � �
 � 
 
 � � �� � � � �
 �
 � �



� � � �� �� �� �� �	 
 �� � �
�

�� �


 �� � � � 
 �� �

� � � � � 
 �


� � � � � � � � �� � �� � �

��� � 	 	 
 � �

� �� �� �� �� �� �	 
 �� � �
 �

�� �

�	 � � � 
 � �
 � � 
 � � � � � � � 
 ��� � � � � � � � 
 � � � �� �

� � �� � � � 
 � � 
 �
 � � � 
 � � � � � � � � � �
 � � � �

� � � � 
 � �




�� �� �� � � 



 �� � � � 
 �� � � �� � 
 � � � � � � 
 �� �	 � 
 � � � � � �� ��� �

� � � � � 
 �
 � � 
 � �
 � � � � � � � � � � � � � 
 �� � � �
 � � � 
 � � � � �


� � � � � � � � �� � �� � � � � 	 
 � � � � � �
 � � � � � �� � � � � 
 �� � � � � � � � � � � � � � 
 � ��

��� � 	 	 
 � � � � � 
 � � � � � � � � � � � � � � 
� �� � � � � � � � � � � � � ��

�	 � � � 
 � �
 � � � � 
 
 � � � � � � � � � � � �� � 
 � � � �� � � 
 � � � � 
 � � � � �� �

� � �� � � � 
 � � 
 � � � �
 � � � � � � �� � � � � � � � � 
 � � � � �
 � � � � � �

� � � � 
 � �
 � � � �� � 
 
 � � � � � � � � � � � � �� � � � � �� � � � � 
 � � � � � � � � � 
 
 �



��� �	 � � � � � � � � � � � � � � � � � �
 �
 � � � � � � � �
 � � 
 


0

1

2

3

4

5

6

1 10 10
2

10
3

DPMJET 2.55
neXus 2
QGSJET 01
QGSJET II-2
QGSJET II-3
SIBYLL 2.1
FLUKA
GHEISHA 2002
UrQMD 1.3

〈N
〉

π+ pp-collisions

ÿ experiments

0

1

2

3

4

5

1 10 10
2

10
3

DPMJET 2.55
neXus 2
QGSJET 01
QGSJET II-2
QGSJET II-3
SIBYLL 2.1
FLUKA
GHEISHA 2002
UrQMD 1.3

Elab  (GeV)

〈N
〉

π- pp-collisions

ÿ experiments



� � � � � � � � � � � � �� � � � � � � � � � � � � � � �
 �� � � � � � � 
 �
 
 � �

 � � � � �
 � � 
 
 � � � ��

� � � � � � � �

10
-5

10
-4

10
-3

10
-2

0 20 40 60 80 100 120 140

DPMJET II.55
neXus 2
QGSJET 01
QGSJET II-2
QGSJET II-3
SIBYLL 2.1

Nch

dN
/d

N
ch Ecm = 900 GeV

Simulations with UA5 trigger

  UA5



� � � � � � � � �� � � �� � � � � � � � � � � � � � � �
 �� � � � � � � 
 �
 
 � �

 � � � � �
 � � 
 
 � � � �	


� � ��� � � � �

10
-5

10
-4

10
-3

10
-2

10
-1

0 200 400 600 800 1000 1200

DPMJET II.55
QGSJET 01
QGSJET II-2
QGSJET II-3
SIBYLL 2.1

Nch

dN
/d

N
ch

p-p
_
 collisions

Elab = 1019 eV



� � � � � � � � �� � � �� � �	 � � � � � � � � � � � � � � � � � �
 
 � �

 � � � � �
 � � 
 
 �

0

25

50

75

100

125

150

175

200

225

250

10 10
2

10
3

10
4

10
5

DPMJET II.55

neXus 2

QGSJET 01

QGSJET II-2

QGSJET II-3

SIBYLL 2.1
  UA1/UA5

p-p
_
 collisions (NSD)

Ecm  (GeV) ÿ ÿ

〈N
ch

〉



� 
 � � � � � � � � �� � � � � �
 �� � � � � � � 
 � � � � �� � �� � � � � � �� �
 �
 
 � �

 � � � � �
 � � 
 


� � � �� � � � � � � � �

0

1

2

3

4

5

0 2 4 6 8 10

DPMJET 2.4

HDPM

QGSJET 98

SIBYLL 1.6

VENUS

dN
/d

η

 UA5

1997

0

1

2

3

4

5

0 2 4 6 8

DPMJET II.55
neXus 2
QGSJET 01
QGSJET II
SIBYLL 2.1

η ÿ

dN
/d

η

Ecm = 900 GeV
Simulations with UA5 trigger

 UA5

2005



� 
 � � � � � � � � �� � � � � �
 �� � � � � � � 
 � � � � �� � �� � � � � � �� �
 �
 
 � �

 � � � � �
 � � 
 


� � � �� � � 
 � � � � �

0

1

2

3

4

5

0 2 4 6 8

DPMJET II.55

neXus 2

QGSJET 01

QGSJET II-2

QGSJET II-3

SIBYLL 2.1

η ÿ

dN
/d

η 
ÿ Ecm = 630 GeV

Simulations with P238 (Harr et al.) trigger

   Harr et al.



� 
 � � � � � � � � �� � � � � �
 �� � � � � � � 
 � � � � �� � �� � � � � � �� �
 �
 
 � �

 � � � � �
 � � 
 


� � � � 	
 � � �� � � � �

0

5

10

15

20

25

0 2 4 6 8 10 12 14

DPMJET II.55
QGSJET 01
QGSJET II-2
QGSJET II-3
SIBYLL 2.1

η

dN
/d

η

Elab = 1019 eV
all collisions



� �	
 � �
 �� � � � � � � 
 � � � � 
 �� �
 � � � � � � � � �� � � 
 
 �
 
 � �

 � � � � �
 � � 
 
 � �

� �	
 � � � � � � � �

10
-1

1

0 0.2 0.4 0.6 0.8 1

DPMJET II.55

neXus 2

QGSJET 01

QGSJET II-2

QGSJET II-3

SIBYLL 2.1

xlab  ÿ ÿ ÿ

dN
/d

 x
la

b

pp
–
  collisions at Elab = 1015 eV

most energetic baryon



� �	
 � �
 �� � � � � � � 
 
 � � � � � � � � � �� � � �� � �	
 � � � ��� � �
 � 
 
 �
 � � � � �

� � � � �
 � � 
 
 � � 
 �	
 � 
 � � � � �
0

0.2

0.4

0.6

0.8

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

x la
b 

dN
/d

 x
la

b 
ÿ

FLUKA

GHEISHA 2002

UrQMD 1.3

neXus 3

QGSJET 01

QGSJET II-2

QGSJET II-3

p-9Be  collisions at plab = 24 GeV

π+

0

0.2

0.4

0.6

0.8

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 xlab

x la
b 

dN
/d

 x
la

b

π−

Engel et al. (after Eichten et al.)
ÿ Engel et al. (after Allaby et al., 19.2 GeV)
Engel et al. (after Abbott et al., 14.6 GeV)



� �	
 � �
 �� � � � � � � 
 
 � � � � � � � � � �� � � �� � � 	
 � � � ��� � �
 � 
 
 �
 � � � �

� � � � �
 � � 
 
 � � 
 �	
 � � � 
 � 
 � � � � � � �

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

x la
b 

dN
/d

 x
la

b 
ÿ p-12C collisions at plab = 4.2 GeV

π-

ÿ Armutliiski et al., 4.2 GeV

0

0.2

0.4

0.6

0.8

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

FLUKA

GHEISHA 600

GHEISHA 2002

UrQMD 1.3

QGSJET 01

QGSJET II-2

QGSJET II-3

xlab

x la
b 

dN
/d

 x
la

b 
ÿ

p-12C collisions at plab = 10 GeV

π-

ÿ Armutliiski et al., 10 GeV



� � � � � � � � � � � � �� � � � � � � � � � � � � � � �
 �� � � � � � � 
 � � � � � � � � � �
 � � 
 
 � � � �	


� � �� � � � �

10
-5

10
-4

10
-3

10
-2

10
-1

0 250 500 750 1000 1250 1500 1750 2000 2250 2500

DPMJET II.55

QGSJET 01

QGSJET II-2

QGSJET II-3

SIBYLL 2.1

Nch

dN
/d

N
ch

p-14N collisions

Elab = 1019 eV



� � � � � � � � � � � � �� � � � � � � � � � � � � � � �
 �� � � � � � � 
 �
 ��� � � � � � � � � �
 � � 
 
 � �

� �	
 � � � � � � � �

10
-5

10
-4

10
-3

10
-2

10
-1

0 50 100 150 200 250 300 350 400

DPMJET II.55
neXus 2
QGSJET 01
QGSJET II-2
QGSJET II-3
SIBYLL 2.1

Nch

dN
/d

N
ch

π+-14N collisions

Elab = 1015 eV



� � � � � � � � � � � � �� � �	 � � � � � � � � � � � � � � � � � � �
 �� � � � � � � 
 �
 � � � � � � � � � 


� �
 � � 
 
 � � � �	
 � � �� � � � �

10
-5

10
-4

10
-3

10
-2

10
-1

0 200 400 600 800 1000 1200 1400 1600 1800 2000

DPMJET II.55

QGSJET 01

QGSJET II-2

QGSJET II-3

SIBYLL 2.1

Nch

dN
/d

N
ch

π+-14N collisions

Elab = 1019 eV



� 
 �� � 
 � � � ��� � � � 
 � � �� � � � 
 
 � 
 � � � � � 
 
 �

250

300

350

400

450

500

550

600

650

10
2

10
3

10
4

10
5

10
6

10
7

10
8

10
9

10
10

10
11

10
12

DPMJET II.2
HDPM
QGSJET
SIBYLL 1.6
VENUS

σ in
el

p-
ai

r   (
m

b)

Mielke et al.
Yodh et al.

Baltrusaitis et al.
Honda et al.

1997

250

300

350

400

450

500

550

600

650

10
11

10
12

10
13

10
14

10
15

10
16

10
17

10
18

10
19

10
20

Elab  (eV)

σ in
el

p-
ai

r   (
m

b)

250

300

350

400

450

500

550

600

650

10
2

10
3

10
4

10
5

10
6

10
7

10
8

10
9

10
10

10
11

10
12

DPMJET II.55
neXus 3
QGSJET 01
QGSJET II
SIBYLL 2.1

Mielke et al.
Yodh et al.

Baltrusaitis et al.
Honda et al.
Aglietta et al.
Belov et al.

2005



� � � � �� � 
 
 � � � � � � �
 �� � � � � � � 
 
 � � � ��� � � � 
 �
 � � � � � 	 � � � � � � � 
 � � � � � 


� � � � � � � � � ��� � � � �

10
-1

1

10

10
3

10
4

10
5

10
6

10
7

Ne ÿ ÿ

dN
/d

lo
g 10

N
e ÿ

 ÿ

10
-1

1

10

3 4 5 6 7

DPMJET 2.55
neXus 2
QGSJET 01
QGSJET II
SIBYLL 2.1

1014 eV

1015 eV
1016 eV

1017 eV



� �
� �

�
� �
 �� � � � � � � 
 
 � � � ��� � � � 
 � 
 � �� � 
 �
 � � � �� 	 � � � � � � � 
 � � � � � 


� � � � � � � � � ��� � � � �

10 3

10 4

10 5

10 6

10
3

10
4

10
5

10
6

10
7

3

3.5

4

4.5

5

5.5

6

3 3.5 4 4.5 5 5.5 6 6.5 7 7.5

DPMJET 2.55

neXus 2

QGSJET 01

QGSJET II-2

QGSJET II-3

SIBYLL 2.1

electron number

m
uo

n 
nu

m
be

r

p

p

p

p

Fe

Fe

Fe

Fe

1014 eV

1015 eV

1016 eV

1017 eV



� �
 � �� � � � � 
 � � � �� � � 	� � � � � � � � � � ��� � � � 
 � 
 � �� � 
 �
 � � � � �

	 � � � � � � � 
 � � � � � 
 � 
 �� 
 � � � � 
 � � �� � �
 � � � � �
400

500

600

700

800

900

1000

10
14

10
15

10
16

10
17

10
18

10
19

10
20

10
21

Elab (eV) ÿ ÿ ÿ ÿ ÿ

X
m

ax
 (

g/
cm

2 )

proton

iron

gamma

gamma
with preshower

DPMJET 2.55

neXus 2

neXus 3

QGSJET 01c

QGSJET II-2

QGSJET II-3

SIBYLL 2.1

Fly´s Eye

HiRes-MIA

HiRes 2004

Yakutsk 2001

Yakutsk 2005

CASA-BLANCA

HEGRA-AIROBICC

SPASE-VULCAN

DICE

TUNKA



� � � � 
 � 
 � � � � � � � 	 � � � �� � �

� �� �	 � & & & & & �� �	
 � � 	 	 � & � ��


� �� � � ��

�� �� �� �� � �� � � �

�� �� � �� � � � � � �

� �� �	 �     �� �	
 � � 	 	 � � ��

�! � " �# � � � � � ��

$ �% � �� �� � �

� � � " �# �� � � �

� � � " �# � � & � �

��' ( � � � � � � � &



� � � � � � � � � �

�� � � ��� � � � � � � � ��� � � 
 �

� � � �� � 
 � � � � �� � � �� 		 
� �� � �
 � � �� ��� �� � �� �� � �
 �� �� � � �

� � �� � � ��� � � �


� � � � �� � � � � � � �� � �� � � � �� �� � �
 � �
 � � �� ��� �� � �� � � � � � 
 � �� � � �

� �� � � � � � � � �

� � � �� �
 � � �� � � � � �� �� ��� � �� �� � � � � 
 � � �� 
 �� � � � �� ��

� � �� �� � � � � � � � � 
 � �� �� � � �� � � � � � � � � � � � � � � � � � � � �
 � � �
 � � 


� � �� 
 �� � � � 
 � � � � �� �� � �



�� � 
 � � � � � �
 �� �

� � � ��� � � �� � � � � � � � � � � � � � � � � � � �� � � �� � � �� � � � � � � �� �� �� � � � � �

	 � � � �� � � �� � �

� �� � �� � � � �� � � � �� � � � � � �� � � � �� �� �� � � � �� � �
 � � �� 
 �� � � � �� ��

� � 
 � �� � � � � �� �� � � � �� 
 �� � � � �� �� � � � � �� � � � � � � �� �
 � �� � �

� � � � �� � �� �

� �� � � � � � � �� � � � � �� � � � � � �� � � � � �
 �� � �� � � � �� � �� � � �� �

� � �� � �� � � �� � ��� � � �
 � �� � �� �� � �� � � �
 �� � � � �� � � �� �
 � � � � � � � � � 


� � �� � � � � �
 �
 � � � �� � �� 
 � � � � � � � �� � � � � � � � � �� � � � � � � 
 	 � � �� �

� � �� �� � � � � � � � � � �� � � � � � � � � � 
 � � �
 �� �



�� �
 � � � � � � � 
 � � �
 �� �

� � � � � � � �� � � � � � � � � � � � � � � � � � � 
 � �� � � � 
 � �� �� � 
 � �� � � � �� � � � �

� � �� � � �� � � �� � � � � �� � � �� � � � 
 � �� � � 
 �� � � �� � � � �� � � � � � � �� 


�� �� � � � � � ��� � � �� � � � � �� 
 � � �� � � �� � �

� � � � � � � �� �� � � �� � � � �� � 		 
� �� � �
 � � �� �� �� � �� �

� � � � � � �� 	 � � � � � � �� �� � � � � � � � �
 �� � � � � � � � � � � � � �� � �	 � �

�� � � �� � �

� � �� �
 � � � � � � � � �
 � � �� �� � � � � � � � � � � � � � � � �� �� �

� � � � � � � � � �� � � �
 �� � � � � �� � � �� �
 � 	 � � � � �� � � � � �� �� � � 


� � �� 
 �� � � � �� �� � � �
 �
 � � � � � � �� � � � � � � � � � �� �� �� �� �


