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

! " # $% &' % ' ( ( ) # *+ , - " . * % . % . % ./ , / 0 . $ (

132 ' % " ( $ " 4 56

78:9 9; <=; >; ? ? 8

@BA 8:CD EF 8GIH J A KLNM 7M OM 7MP Q; <; ? A J

R; E G SD TU O T; < < J V; E JG 8; A

W XZY [\ ] ^`_ a [ b ]Y

W cd e c \ bgf cY [h iBj c [_ e

W ^ h [h j c i c a [ b ]Y h Y ^ a ]\ \ c a [ b ]Y

W k lnm h Y ^ o lp qo l bY a i`_ j bsr c ^ bj [\ bt _ [ b ]Y j

W k lnm h Y ^ o lp qo l a ]\ \ c i h [ b ]Y j

W a ]Y a i`_ j b ]Y j



��� �� � � � � � � 
 � ��� � � �� � �

� �� � �	 
 � � � � �

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

) k lnm h Y ^ o lp qo l f _ i [ b e i b a b [ b cj

) k lnm h Y ^ o lp qo l *+ bY a i`_ j bsr c ^ bj [\ bt _ [ b ]Y j

) , ]\ \ c i h [ b ]Y t c [.- c cY / *+ 01 l23 h Y ^ cr cY [ a 4 h \5 c ^ f _ i [ b e i b a b [.6

) , ]\ \ c i h [ b ]Y t c [.- c cY /7 01 l23 h Y ^ cr cY [ a 4 h \5 c ^ f _ i [ b e i b a b [.6

8 9: bj j e i b [ [ c ^ bY h ;< => h Y ^@? AB Cj _ t j h f e i cj

D � �� �� � ��� � � � � �E � � � � �� # �� #�F � �� �E � #HG



��� �� � � � � � � 
 � ��� � � �� � �

� �� � �� �� � � � �� 
 �

HADRON

END   
PLUG   
HADRON END 

 PLUG
 EM

CENTRAL EM

END    
WALL    
HADRON

z

Central
Tracking
Chamber

Vertex Tracking Chamber

CENTRAL
HADRON

Solenoid

η = 0.9

η = 2.4

CES

EM

Forward
(Not-To-Scale)

η = 4.2

CPR

   CDF   
Detector

CENTRAL MUON

CENTRAL MUON UPGRADE

STEEL ABSORBER

η = 0

SVX Silicon Vertex Detector

Central M
uon Extension

INTERACTION POINT

�	 
�� � ��� � �� � � � � ��� ��

� 	 � � ��� �� �! " � ��� � �� � � � � #$�

��� �� �! %& '

�( ) � ��� �� * +, - � .�/ � � � � �

0 0 � � � � ��1 1 � � 2 +� ��� �� % 3

4 % 5 � 6� 7� 7� ��1 ��8



��� �� � � � � � � 
 � ��� � � �� � �

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

� h [h j h f e i cj �

�� � � � c 	 � \ _ Y �
 � �: � � , � ��  � �� � � � [\ b5 5 c \j � � � �� ��� � �� cr cY [j

�  � � c 	 � \ _ Y � , � � � � � �� � � � [\ b5 5 c \j � � � � � �� � � � cr cY [j

�� bY c cr cY [j c i c a [ b ]Y \ c � c a [j cr cY [j - b [ 4 �

� a ]j f b aj � ]_ [ ] � [ bgf c ,� 
 ^ c e ]j b [j �

� Y ] [\ h a �j

� �Y ] - Y a h i ]\ bgf c [ c \ e\ ]t i cf j

� j ]f c ,� , [\ h a � t _ [ Y ] a cY [\ h i ,
  [ ] - c \ ! � � � 9 c 	

� ! � e\ bgf h \ 6 r c \ [ cd

� "#$ % &$ ' ! � � af h - h 6 �\ ]f ^ c [ c a [ ]\ a cY [ c \

� Y ] e\ bgf h \ 6 r c \ [ cd



��� �� � � � � � � 
 � ��� � � �� � �

� � � �� � � �� � � � � �

�� E � � �E � � �E �F � � �E � �� ��� F �� # �� (

� � � � � � �� � � � �� �E �F � � � �� � �� � � � � � � E � �  � � � �� # � �� � E �

�� � �� � � � 	

� 
� l 
 � "G F �

� 
 � & %�� �l � �#$ % &$ ' 
 � F �

� �� � � � � � � �F �� � F � �� # �F F � � � �� F � (

� �+ � "G � & � ' �F

� 
�� 
 �  G "

D � � � � � �� � �F � �� � � � � �� � �� � � � � � �G � � �� ��� F �� # �E �F � �G



��� �� � � � � � � 
 � ��� � � �� � �

� l �� � � � � � � 
 � � � � �

� � �� �� � � � � �� ��� � �E � F �� � �E � F �� # � � � �E �F � ��

� � � � � � �E �� � � � � �� � ��� � �E �F � � � �E �F �� �� E � �� � � � �

F � � � �� �� F �� # �E � �� E �� ��

� � � �� F �� # �E � �� E �� � � � �  � � �  � �� �� � � � �� �� � � � � lm 	
 l

# � F �� � �� # �� � � � � � � � � � �� �  � � � � � �� � l F �� # � # � �� � �

F �� � �E � �� � # � � � � �� � � � � �� � �� � � � E � � �E � �� E �� � 	 �

� # � � � � # � � � �� � � � �  
 l 	 �
 l �

� � � � � ��� �� � ��� �� ��� F � � �� F � � �G



��� �� � � � � � � 
 � ��� � � �� � �

� l � � �� � � � � � � 
� �

� �� F �� # �E � �� E �� � � �  � � � E � � � � � � � �� �  �

� � � �� # � � � � � � �  �� % � �E � � � l � � � �

� �� E �� � # � �� � �F � �� � � � E � �� F �� # �� � � � � � �� � ��
� ' �  F �

� # � F �� � E � # � F � � �� �+ � "G 	  " & � ' �F �� # 
�� 
 �  G 

� 
 � l 
 � l� � �#$ % &$ ' 
 � $F �

� �+ 
 � l� � "G � & � ' �F

� 
�� 
 � l� 
 �  G 



��� �� � � � � � � 
 � ��� � � �� � �

�� � � � �� � � �

� �� � � � � � � � � � � �� � �� � �F �� � F � (

� � � � � E � �� � � �  � � � � � �� � � �

� # � �� F � �E � � �� � � � � �� �� # �� � � � �� � �.E � F �� � �E � F � � ��

� F �� F �E � �� � � � �� � � � � # # �� � � � � � E � �� # � l �� � �E � � � � �� � � �

� � �F �� � F � � � � � �� � # �� F ��� � � �� ��� � �E � �F  � �� � ��� # � � �E � �� � � ��

� � � � �� � � l � � �E � �� �� # � �E � F �� � �E � F � � �� � E E �E � �E �

�� � �E �F �� #



��� �� � � � � � � 
 � ��� � � �� � �

�� � � � �� � � � � �

 G � �F �� � F � � �E  � l � � � � � � � �F �� � � �� � � $ " � �� (


�� 
 � l� 
 � �

�+ 
 � l� � � & � ' �F �

	G � �E �� � ��� # � F E � � � �� � �� � � � # � �  � �E � � � �� � � �� � F � � � ��� � �(

�+ � � � l

� � � � � E � � � l �� � �� � �� � �G

% G � �� E � � � � �F �� � F � � 	 % � � � l�� 	 �� # �  � � � 
 l 	 G



��� �� � � � � � � 
 � ��� � � �� � �

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

� � � �� � � � � ���  � 
 � �

�  � �� � � � � � ���  �� � � ���

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

� � � � � � �	 � � 	 � � � �� � 
  �

� � �� � �� � � � � ���  � 
 � ��



��� �� � � � � � � � � ��� � � �� � �

� �� � � �� � 	 � � � � �� 
� � � � �

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

� � �� �! � �"

#%$ & ' ()+* , -. )+* )/ 021 3 ) 4 5 
76



��� �� � � � � � � � � ��� � � �� � �

� �� � � �� � � � � � � �� � � � 	
 �

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

� � �� �! � �"

#%$ & ' (�+* ,� . )+* 3/ 021 3 ) 4 5 
76



��� �� � � � � � � � � ��� � � �� � �

� �� 
 � � � � � � �� � � � � � 	


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

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

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

* � +� � � 	 � � � �
	 � � � � �

,.- / - 021 - 3 � �24 5 6 -7 3 58 69 : � :1 6 ; �4 :4 5 � 3 � :7 ;=< - 6 -7 6 :9 -7 5

: > 67 31 5? -7 5 - - 1 -7 @A B C DFE BG - H

;1 3 � :1 - I J K LNM J O LQP DFE R

E ST E

67 3 � U � �24 5 6 -7 ;1 @ ;1 � 3 � :7 ;=< - 6 -7 �7 3 � U 5

V�W XY Z\[ ] ^ _ ` W X ab cde f f gih j k ] le ` c _m f g



��� �� � � � � � � 	 � ��� 
 � �� � �

 	 �� 
 � �� � � 

�� � � ��� � �� � ��� �

��� � � ��  � �  ! " "�  � # $&%

� � � �' ! ! !� ( $) *( $

+, �.- � �/ / � 0 / � 12 � "� � � 0 � / 12 # $&%

�'  / 0 � � 12 / / / � 0 / / 12 ( $) *( $

3546 7 " �� / ! � �  "  # $&%

� � � �  ' ' �' ( $) *( $

8:9 ; < = >?@ A B C AD E

9 F BGH 9 I I EG I G > B C ? A

>@ B E J A ? G K > C G A >L

>? H H G > B C ? A E MON

P ? B C > G B Q 9 B B Q G

< = FH 9 > B C ? A C A

B Q G E? F B E9 RS I G

TVU WX YZ[ Y[ ; C B Q

\ Y WX YZ[ TVU] G A GH D L N



��� �� � � � � � � 	 � ��� 
 � �� � �

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

1800 G
eV

630 þ G
eV

K
0S

N
K

 P(NK)



��� �� � � � � � � 	 � ��� 
 � �� � �

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

1800 G
eV

630 þ G
eV

Λ
0

N
Λ

 P(NΛ)



��� �� � � � � � � 	 � ��� 
 � �� � �

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

M
in B

ias
K

0S

 p
T   (G

eV
/c)

E d3NK / dp3  (GeV2)



��� �� � � � � � � 	 � ��� 
 � �� � �

� � � �� � � � ��  � �� ��� 
 �  � � �� � � � �
M

in B
ias

Λ
0

 p
T   (G

eV
/c)

E d3NΛ / dp3  (GeV2)



��� �� � � � � � � 	 � ��� 
 � �� � �

� ��
� ��� 
 �  � � �� � � � �

H
ard

K
0S

 p
T   (G

eV
/c)

E d3NK / dp3  (GeV2)



��� �� � � � � � � 	 � ��� 
 � �� � �

� �� �� � ��� 
 �  � � �� � � � �
H

ard
Λ

0

 p
T   (G

eV
/c)

E d3NΛ / dp3  (GeV2)



��� �� � � � � � � 	 � ��� 
 � �� � �

� ��
� ��� 
 �  � � �� � � � �

Soft
K

0S

 p
T   (G

eV
/c)

E d3NK / dp3  (GeV2)



��� �� � � � � � � 	 � ��� 
 � �� � �

� �� �� � ��� 
 �  � � �� � � � �
Soft

Λ
0

 p
T   (G

eV
/c)

E d3NΛ / dp3  (GeV2)



��� �� � � � � � � 	 � ��� 
 � �� � �

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

Charged Multiplicity

 <
 p

T
(K

) 
> 

 (
G

eV
/c

)

1800 GeV

 630 GeV

Min Bias K0
S



��� �� � � � � � � 	 � ��� 
 � �� � �

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

Charged Multiplicity

 <
 p

T
(K

) 
> 

 (
G

eV
/c

)

1800 GeV

 630 GeV

Soft K0
S



��� �� � � � � � � 	 � ��� 
 � �� � �

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

Charged Multiplicity

 <
 p

T
(K

) 
> 

 (
G

eV
/c

)

1800 GeV

 630 GeV

Hard K0
S



��� �� � � � � � � 	 � ��� 
 � �� � �

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

Charged Multiplicity

 <
 p

T
(Λ

) 
> 

 (
G

eV
/c

)
1800 GeV

 630 GeV

Min Bias Λ0



��� �� � � � � � � 	 � ��� 
 � �� � �

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

Charged Multiplicity

 <
 p

T
(Λ

) 
> 

 (
G

eV
/c

)
1800 GeV

 630 GeV

Soft Λ0



��� �� � � � � � � 	 � ��� 
 � �� � �

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

Charged Multiplicity

 <
 p

T
(Λ

) 
> 

 (
G

eV
/c

)
1800 GeV

 630 GeV

Hard Λ0



��� �� � � � � � � 	 � ��� 
 � �� � �

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

K0
S

Charged Multiplicity

 <
N

K
> 

/ C
h.

 M
ul

t.

Hard

MB

Soft



��� �� � � � � � � 	 � ��� 
 � �� � �

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

K0
S

Charged Multiplicity

 <
N

K
> 

/ C
h.

 M
ul

t.

Hard

MB

Soft

Soft



��� �� � � � � � � 	 � ��� 
 � �� � �

� �� �� � � � �
 � � � � � �  �� �� �� � � � � � 	
Λ0

Charged Multiplicity

 <
N

K
> 

/ C
h.

 M
ul

t.

Hard

MB

Soft



��� �� � � � � � � 	 � ��� 
 � �� � �

� �� �� � � � �
 � � � � � �  �� �� �� � � � � � 	
Λ0

Charged Multiplicity

 <
N

K
> 

/ C
h.

 M
ul

t.

Hard

MB

Soft

Soft



��� �� � � � � � � 	 � ��� 
 � �� � �

� � � ��  � � 

� � � ��� � � � �� � � � � � �	 � � + �� 
�� � � � 	 +  � 	 � � � 
 � 	 � � �

� � � � � � � � �� ��

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

� � � � � � � � � � � � 
� � � � 
 � 	 � � '�� � � � �	 � � � � � 	 � � � � 	 � �

� � � � 
 �  � � � � 
� 	 + � � ' �

� � � 
 �� � � 
 � � � + �� 
�� � � � � � � � � 	 � � � � �  � � 
 � �  � 	 
 � 	 +

� 	 � � � ��� 
 � 	 � � � � �� � � 
 � ��� � � � � � � � 
 �  � � � � 
� (

� � � � � � � � � � � � � �� � � � �� � � � � �( � � 
 � � � 	 � � � 	 � � 
 �� � 
 � � �	 � �

	 + 
 � � � � � 
�� � � � � � � 
 	 � 	 � � � � � 
� � � � � � � � � � 	 � � � 
 � 	 � � 
 
 � �


 �	 � � � � ��� � � � � � �� � � � � � � � � � � � � 
 � �� 
 � +	 � � � � � 	  �� 
 � � � � � �

�( �( � � �� �� � � � � � �� � � � � ��� � �� � � �� � 	 � � � � � 	 � � +	 � � ��� � � � �

��� � � 	 � � 	 � � � 
 � 	 � ')( ��� ���� � ! � ���� ! � � !


