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

��� � ��� � � �  !#" $%& '( ' )* + � ,  �(� - �� !#. $� � ,  �  $ ) * /0 �1 $( 2 2 !43 � �5 )67 ,8 9 9: *& ; �( % 8 <#= + � >@? * 8 9 9 :

A BC DEF GH DI J C JK L GF M EON P Q R GF D J C S

T I DU SV G L LN P W M L X J C S G R RF J GH U E SY Z L GH[ N Z J\ ]_^ ` X C I D GF I D ] a LI V I D
x ~101

−1
x ~102

−5

pT

b L GF M E cd e f gih j

b V J \ Ik E \ K JF T GF \ U G\ F J C RF J \ X H DI J C

b Gl E H D S c c Em E C D S T I DU C E T R GF DI H LE RF J\ X H D I J C `on I M M S a

A BC MF E \ I E C D Sp nq rs \ G D G J C t u P vw W xzy DF G C Sm EF S E S I{ E

|z} ~ K G H D JF I { G D I J C ` ~ �� s � a � b \ I R J LE R I H D XF E



A � V G L LN P SH G D D EF I C M I C D GF M E DF E S D KF G V E ��� � �� 2� > $  � % � �� �� � ��� � � �  * 	 �� > � 20 � ( � * ,  �(� - �� �
 �

� � � �� � � �� � � �

 
 
 

 
 
 

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

� b
Q −2

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

(2 M x )
−1

2d ~

� � ~ �� s � � b ��� � ���� � � � W  W ! " uw W�# x P t $ u P v w W�# x

! "&%' uw W ( w W) x

*,+ -. / 0 � � 2  12 3+

A ~ �� s � E m J L X DI J C p � DF J C MF I S E JK M L X J C \ E C S I D ] G D SV G L L P 4nq rs \ G D G 5

6 6 67 U G D G Z J X D X C I D GF I D ]98



A Y � R DI H S^ JK \ I R J LEON U G\ F J C SH G D DEF I C M

� � � � u�� v�� x � �
�  W �� � 	�
 ��
 � � � � � u�� v � x

$% � 2  ( 0 2 0 �   $ �( � � � - ; % (  �� $ ( �

( - ; � 0  ; � � � - $  $ � � $ ; � $ 2 $�  �  ( � �

��� / � � + ��

� � � � b �� � �� �� u � x � � r E � � � �� � � � � � � W b � ; � � 5 �5 ( % (  > � � ( � $% � 2  � 2 0 �   $ �( � ��  ( - ; � 0  ; � � � - $  $ � �

0 0.5

0.5

1

1

b (fm)b (fm)b (fm) 0

0.5

1
ΓΓΓΓ ΓΓ ggqqqq qq

d = .5 (fm)

0 0.5

0.5 0.5

1

1 1

0

0.5

1

d = .1 (fm)

x = 10−2

x = 10−3

x = 10−4

x = 10−5

0 0.5 1
0

0.5

1

d = .3 (fm)

gg gg

b

~ �� s � G R RF J I V G DI J C RF E \ I H D S Y Z L GH[ E C I C M ^ JK DU E I C DEF G H D I J C

JK SV G L L\ I R J LE S T I DU C XH LE J C ` C X H LE X S a G D U I M U E C EF M I E S

�� � ��� � � �  *! �" $ > * ,  �(� - �� 98 �� � ��� � � �  * ,  �(� - �� /1 9# � 	 � � $ � 2 * ,  �(� - �� 9� �



A Y � GF D I H LEON Z G S E \ ^ I C D EF RF E D G DI J C

� E G\ I C M R GF D J C S I C \ I R J LE ` L GF M E P Q aI C DEF G H D T I DU \ E C S E V E \ I X V JK M L X J C S I C D GF M E D ` SV G L L P W a

P W � � c Wd
P Q �

P Q � � � �

� � � � �� E�

cd � � � E�

�
�

�
P W � � �
	 �

b � X L D I R LE I C E L G S DI H I C D EF G H DI J C S ` S R LI D D I C M S a

b � GF D J C S GH 
 X IF E L GF M E DF G C Sm EF S E V J V E C D G cd ��� �� e f gih j

X C DI L I C DEF GH DI J C S H E G S E D J Z E Y Z L GH[ ^

b B C H F E G S E \ E C EF M ] L J S S



A � L GH[ N Z J\ ] LI V I D I C H E C DF G L c � H J L LI S I J C S G D � n } �� ,1 9: �

1x

p
T

x2

0

1

0 50 100
ΓdA

(b
=

0)

p2
⊥  [GeV2]

12C

206Pb

Γcrit

x1 = 0.1

0.2

0

20

40

60

0.001 0.01 0.1 1

p2 ⊥
 ,B

B
L
  

[G
eV

2 ]

x1

√ s = 14 TeV

12C
206Pb

� � 0% $ � � . 6� ; � � � - $  �( " �  ( � �

�� � ��� � � �  * ! �" $ > * ,  �(� - �� �

� � F E G D LE G\ I C M R GF D J C S G S H J C S DI D X E C D S JK SV G L L\ I R J LE `� � v� �
� a

� � I C \ V G  I V X V cd K JF T U I H U � � � ��� 	 
 � �� � 


� E G\ I C M R GF D J C S G H 
 X IF E c Wd � S Em EF G L � � � E� W



A c c H J L LI S I J C Sp BV R G H D R GF G V E D EF \ E R E C \ E C H E �� ,1 9# �

0

10

20

30

0 0.5 1

p2 ⊥
, B

B
L
  

[G
eV

2 ]

b  [fm]

√ s = 14 TeV

x1 = 0.1

0.2

0.3

0

10

20

30

0 0.5 1

p2 ⊥
, B

B
L
  

[G
eV

2 ]
b  [fm]

√ s = 1.8 TeV

x1 = 0.1

0.2

0.3

� F I M M EF J C

H E C DF G L H J L LI S I J C Sp

n GF \ RF J H E S S E S

C E GF { EF J F G R I \ I D ]

Hard process 
(dijet, heavy particle)

0

1

0 1 2 3
2 

π 
b 

P
(b

) 
 [

fm
-1

]

b  [fm]

√ s = 14 TeV

dijet trigger

min. bias



A � L GH[ N Z J\ ] LI V I D I C H E C DF G L c c H J L LI S I J C S

0

10

20

0.001 0.01 0.1 1

<
p2 ⊥

, B
B

L
>

  
[G

eV
2 ]

x1

√ s = 14 TeV

P2
P4

0

10

20

0.001 0.01 0.1 1

<
p2 ⊥

 , 
B

B
L
>

  
[G

eV
2 ]

x1

√ s = 1.8 TeV

P2
P4

� � GF M I C G L E l E H D G D� Em G DF J C

� � �� E l E H D S I C c c H J L LI S I J C S G D � n }

H G C Z E S D X\ I E \ T I DU \ I �E D DF I M M EF 4} � � �� �� q � 5

� � �� S DF J C L M L ] Gl E H D S c c Em E C D S T I DU C E T R GF D I H LE RF J\ X H DI J C `n I M M S a��



A BV R LI H G DI J C S JK � �� K JF k C G LN S D G DE RF J R EF DI E S

� � E G\ I C M R GF D J C S L J S E H J U EF E C H E y KF G M V E C D I C \ E R E C \ E C D L ]

` RF J �E H D I LE Y S U G D DEF E \ ^ a

b � GF M E c d JK LE G\ I C M U G\ F J C S ` e � � E� W a

b � X R RF E S S I J C JK LE G\ I C M U G\ F J C S `E S R 6 C X H LE J C S a

�
�

2 ���
2 � �

�� �	 

2 � � � � � � 
 *+ �� � �� � � � � � 
 *+ � � �

*,+ - . / � �+ � 	�� ��

� 6 � - (  � � * ! $ �% �� � *,  �(� - �� 9# �

� � I M C Ik H G C D I C H F E G S E JK E C EF M ] L J S S

� } E C DF G LF G R I \ I DI E Sp B C H F E G S E JK S JK D R GF DI H LE V X L DI R LI H I D I E S \ X E D J

I C H F E G S E \ RF J \ X H DI J C JK H J L JF H U GF M E I C V X L D I R LE I C E L G S D I H H J L LI S I J C S

� DF J C M V J\ Ik H G DI J C S JK U G\ F J C RF J\ X H D I J C

6 6 6 S U J X L\ Z E I C H JF R JF G DE \ I C � } Em E C D M E C EF G D JF S �



A � DU EF I V R LI H G D I J C S JK � ��

� s l E H D S I C DEF G H D I J C JK U I M U N E C EF M ] H J SV I H N F G ] R GF D I H LE S

` C E GF �� �N H X D J l a T I DU G DV J S R U EF I H C X H LE I

4 ~F E SH U EF y ~ X V I DF X y � DF I[ V G C �� 5

� q  R L G I C S J Z S EF m E \ Y Z L GH[ C E S S^ JK c c (
�c c E L G S D I H SH G D D EF I C M G V R LI D X\ E

K JF SV G L L I V R GH D R GF G V E DEF S G D� Em G DF J C E C EF M I E S

4 �F G C[ K XF D y � DF I[ V G C y � U G L Jm � � 5

A � X V V GF ]

� L GH[ N Z J\ ] LI V I Dp � E T SV G L LN P R U E C J V E C J C y E  R E H DE \ D J Z E

S D G C \ GF \ K E G D XF E JK H E C DF G L c � ( c c H J L LI S I J C S G D � n } �


