
0 D J D O

�

( V WLH Q Q

�

² 6 8 % $ 7 ( & +

3 R X

�

O

�

& R OOD E R U D WLR

�

6 7 $ 5

( WU H WD
�

² - X L

�

����

3 U R G X F WLR

�

G ·p WU D Q J H W P L� U D S LG LW

G D Q

�

OH

�

F R OOLV LR Q

�

S � $ X �$

	 ÖV
11

 � �� * H 9



0 R WL Y D WL R Q S K \ V L T X H V

( WU H WD

�

² - X L

�

���

�

0 D J D OL� ( V WLH QQ H # V X E D WH F K � LQ � S � � I U

‡ & R PP H Q

�

G p I LQ L

�

O

�

4 *

�

D X MR X U G ·K X

�

"

‡ $ S U q

�

OH

�

TX D WU

	

I U X F WX H X V H

�

S p U LR G H

�

G

	

S U LV

	

G

	

G R QQ p H V 
 TX
	

S H X W� R

�

G LU

	

V X

�

O




I R U P D WLR

�

G

�

4 *

�

�

7 U D Q V LWLR

�

© G R X F

�

�

� F U R VV R Y H U �

5 H V WD X U D WLR

�

WR WD O

�

G

�

O

�

V \ P p WU L

�

F K LU D O

�

Q R

�

G H P D Q G pH

4 X D U N V � J OX R Q

�

S H X Y H Q

�

LQ WH U D J L

�

H Q WU

� �

X

�

 

�

V 4 * 3

© 6 WU R Q J O\ � LQ WH U D F WLQ J 4 * 3 ª

7 U D Q V LWLR
�

© G R X F

�

 

� F U R VV R Y H U �

5 H V WD X U D WLR

�

WR WD O

�

G

�

O

!

V \ P p WU L

�

F K LU D O

�

Q R

�

G H P D Q G pH

4 X D U N V � J OX R Q

"

S H X Y H Q

#

LQ WH U D J L

$

H Q WU

� �

X

�

 

�

V 4 * 3

© 6 WU R Q J O\ � LQ WH U D F WLQ J 4 * 3 ª
7 % a � � � � � �

&

0 H 9



0 R WL Y D WL R Q S K \ V L T X H V

( WU H WD

�

² - X L

�

���

�

0 D J D OL� ( V WLH QQ H # V X E D WH F K � LQ � S � � I U

‡ /

�

P D WLq U

�

G H Q V

� �

�

F K D X G

�

F U p p

�

G D Q

�

OH

�

F R OOLV LR Q

�

G ·LR Q

�

OR X U G

�

X OWU D � U H OD WLY LV WH

�

H V

�

p WX G L

�

�

D Y H

�

S R X

	

R E MH F WL




G

�

P H WWU

� �

�

p Y LG H Q F

�

F

�

Q R X Y H

�

p WD

�

G

�

O

�

P D WLq U

�

D X




G H J U p
�

G

�

OLE H U W

�

S D U WR Q LTX H V � 4 * 3 � V 4 *

�

" � �

‡ / H

�

% D U \ R Q

�

0 X OWL� ( WU D Q J H V V R Q

�

X

�

G H

�

R X WLO

�

G R Q
�

R

�

G LV S R V

�

S R X

	

V R Q G H

	

OH

�

S U H P LH U

�

LQ V WD Q WV G

�

O

�

F R OOLV LR

�

D X




G H J U p

�

G

�

OLE H U W

�

S D U WR Q LTX H

�

�

5 + ,

�

H

�

p J D OH P H Q

�

S R X

�

p WX G LH

�

O

�

G \ Q D P LT X

�

G

�

O

�

F R OOLV LR Q �

7 D X

�

G

�

S U R G X F WLR

�

�

� 6 \ V Wp P D WLT X

�

� 6 F D OLQ J "

� ( TX LOLE U D WLR

�

"

' \ Q D P LT X

�

G

�

O

�

F R OOLV LR Q �

� � S
7

!

� ) OR

�

U D G LD

�

� ) OR

�

H OOLS WLT X H

0 p F D Q LV P H

�

G
�

0 p F D Q LV P H

�

G
�

S U R G X F WLR QS U R G X F WLR Q

) OR

�

) OR

�

S D U WR Q LT X

 

S D U WR Q LT X

 

""



' \ Q D P L T X G O F R OOL V L R Q

( WU H WD

�

² - X L

�

���

�

0 D J D OL� ( V WLH QQ H # V X E D WH F K � LQ � S � � I U

$ X $ X

7 H

�

P S

�

�

3 U p � p T X LOLE U H

( T X LOLE U p

7 K H U P D OLV p "

' R

�

S D U WR Q LTX H V

4 *

�

"

& R OOH F WLY LWp� "

+ D G U R Q LV D WLR Q

' R

�

S D U WR Q LTX H V �

K D G U R Q LT X H V

, Q WH U D F WLR

�

H Q WU
	

K D G U R Q V

' R

�

K D G U R Q LT X H V
, Q V WD Q




LQ LWLD O

6 R Q G H

�

LQ G LU H F WH

�

�� � 7 D X

�

G



S U R G X F WLR Q

� ) OR

�

WU D Q V Y H U V




U D G LD O

6 R Q G H

�

G LU H F WH

�

�� ) OR

�

H OOLS WLT X H

) U HH ] H � R X

�

F K LP LT X H

) U HH ] H � R X

�

WK H U P LT X H

3 U R E Oq P

�

�

) OR

�

D GG LWL

�

�



( WU H WD

�

² - X L

�

���

�

0 D J D OL� ( V WLH QQ H # V X E D WH F K � LQ � S � � I U

6 S H F WU H H P D VV WU D Q V Y H U V H

.  f              

XL

.
�

V

. 


STAR Preliminary 

W 



( WU H WD

�

² - X L

�

���

�

0 D J D OL� ( V WLH QQ H # V X E D WH F K � LQ � S � � I U

6 S H F WU H H P D VV WU D Q V Y H U V H

.  f              

XL

.
�

V

. 


STAR Preliminary 

W 



7 D X G S U R G X F WLR Q7 D X G S U R G X F WLR Q

� D P S OLWX G V S H F WU� D P S OLWX G V S H F WU PP
77



( WU H WD

�

² - X L

�

���

�

0 D J D OL� ( V WLH QQ H # V X E D WH F K � LQ � S � � I U

6 S H F WU H H P D VV WU D Q V Y H U V H

�



( WU H WD

�

² - X L

�

���

�

0 D J D OL� H V WLH Q Q H # V X E D WH F K � LQ � S � � I U

7 D X G

�

S U R G X F WL R

�

L Q Wp J U p

�

Y

�

F H Q WU D OL Wp

‡ $ X J P H Q WD WLR Q G

�

O

�

S U R G X F WLR

�

G H

	

% D U \ R Q

	

0 X OWL� p WU D Q J H V

D Y H




OD F H Q WU D OLWp G ·D X WD Q W S OX V

LP S R U WD Q W

�

TX

�

O

�

S D U WLF X O

�

F R Q WLH Q W G H

	

TX D U N

	 	

‡ $ X J P H Q WD WLR Q G

�

O

�

S U R G X F WLR

�

G H

	

% D U \ R Q

	

0 X OWL� p WU D Q J H V

D Y H




OD F H Q WU D OLWp G ·D X WD Q W S OX V

LP S R U WD Q W

�

TX

�

O

�

S D U WLF X O

�

F R Q WLH Q W G H

	

TX D U N

	 	

‡ / H V WD X

�

G

�

S U R G X F WLR




LQ Wp J U p

�

G H Y U D LH Q

�

r WU H G R P LQ p

�

S D

�

O

�

U p J LR

�

G H

� �

S H F WU H

�

H Q P
7

�

E D

�

S
7

� E X ON �  

�

V R I

�

S K \ V LF V

‡ 4 X H

�

V F D OLQ

�

�

1
S D U W

� 1
E LQ

‡ & R Q G LWLR Q

�

, Q LWLD OH

�

"

, Q F OX U

�

OH

�

2 P H J D V P D L

�

S OX

�

G

�

V WD WLV WLTX

�

Q p F H V V D LU H



5 D SS R U W H 0 R G q OH 6 WD WL V WL T X H V

( WU H WD

�

² - X L

�

���

�

0 D J D OL� ( V WLH QQ H # V X E D WH F K � LQ � S � � I U

‡ ( [ WU D F WLR

�

G H

�

S D U D P q WU H

�

G

�

I U HH ] H � R X

�

F K LP LTX

�

S D

�

X

�

I L
�

G H

�

U D SS R U W

�

G

�

S D U WLF X OH V

�

��� * H 9

7
F K

	

�


 �

0 H 9

m
%

	

�




0 H 9

‡ 6 \ V Wp P D WLTX H G H

�

U D SS R U W

�

% �

�

�

� $ X J P H Q W

�

D Y H

�

O·p Q H U J L

�

G

�

O

�

F R OOLV LR Q

� $ X J P H Q W

�

D Y H

�

O

�

F R Q WH Q

�

H
�

TX D U N

� �

� ( WD W © E D U \ R

�

I U HH

�

Q R
�

H Q F R U

�

D WWH LQ W

÷÷
ø

ö
çç
è

æ
÷÷
ø

ö
çç
è

æ
=

ch

i

ch

iT
n

T

n

n
si

ch
i T

m
K

T
m

eeg
T

n ch

ss

ch

qq

s
2

2

2

3

2

mm

g
p

Phys. Lett. B 518, 41 (2001)
Nucl. Phys. A715, 98 (2003)

Phys. Lett. B 518, 41 (2001)
Nucl. Phys. A715, 98 (2003)



9 H U X p T X L OL E U G O· p WU D Q J H W "

( WU H WD

�

² - X L

�

���

�

0 D J D OL� ( V WLH QQ H # V X E D WH F K � LQ � S � � I U

µ $ X J P H Q WD WLR

�

G H g
V

D Y H

�

O

�

F H Q WU D OLWp

µ g
V

�

� � F H Q WU D O�

µ ( V S D F

�

G H

�

S K D V H

�

V D WX U p H

�

T X D U N

� �

µ / H

�

TX D U N

�

p WU D Q J H

�

WH Q G H Q

	




D WWH LQ G U

�

O·p T X LOLE U H

µ $ X J P H Q WD WLR

�

G H g
V

D Y H

�

O

�

F H Q WU D OLWp

µ g
V

�

� � F H Q WU D O�

µ ( V S D F

�

G H

�

S K D V H

�

V D WX U p H

�

T X D U N

� �

µ / H

�

TX D U N

�

p WU D Q J H

�

WH Q G H Q

	




D WWH LQ G U

�

O·p T X LOLE U H

( WX G

�

G

�

O·p Y R OX WLR

�

G




I D F WH X

�

G ·R F F X S D WLR

�

G

�

O·H V S D F

�

G H

�

S K D V H

�

G H

O·p WU D Q J H W

�

g
V

D Y H

�

O

�

F H Q WU D OLW

�

G

�

O

�

F R OOLV LR Q

0 p F D Q LV P H

�

G

�

S U R G X F WLR

�

G

�

O·p WU D Q J H W

�

LP S R U WD Q W

�
�

JJ � ! VV



5 D SS R U & H Q WU D O� 3 p U L S K p U L T X H

( WU H WD

�

² - X L

�

���

�

0 D J D OL� ( V WLH QQ H # V X E D WH F K � LQ � S � � I U

( ) ( )
( )dydpNNd

dydpNNd
pR

T
peripheral

binaryperipheral

T
central
binarycentral

TCP /

/
2

2

=

���

�

�� j E D

�

S
7

� S K \ V LTX

	

´ V R I Wµ




�

�

�� V F D OLQ




D WWH Q G

�

V

�

S U R G X F WLR

�

G R P LQ p

�

S D

�

S U R F H VV X

�

G X U V



( WU H WD

�

² - X L

�

���

�

0 D J D OL� ( V WLH QQ H # V X E D WH F K � LQ � S � � I U

�� �� 6 X SS U H VV LR

�

6 X SS U H VV LR

�

K D X

�

S WK D X

�

S W
�

© MH

�

TX H Q F K LQ J ª

�

V LJ Q D WX U

�

U H F R QQ X

�

"

�� �� G p S H Q G D Q F

�

G p S H Q G D Q F

�

D Y H

�

W\ S

�

G

�

D Y H

�

W\ S

�

G

�

S D U WLF X OH VS D U WLF X OH V ��

E D U \ R Q V � P p V R Q V

& R D OH V F H Q F

�

	

U H F R P E LQ D LV R Q

S OX




S H U WLQ H Q W




T X

�

S U R F H VV X




G

�

I U D J P H Q WD WLR

�

G
�

S D U WR Q




�

S
7

LQ WH U P p G LD LU H

�� �� 5
& 3

L �

5
& 3

X �

5
& 3

W
' p S H Q G D Q F

� �

�

' p S H Q G D Q F

� �

�

F H Q WU D OLWpF H Q WU D OLWp H

�

G \ Q D P LT X

�

H

�

G \ Q D P LT X

�

G H




TX D U N


 


G H




TX D U N


 


p TX LY D OH Q WH

�

F H OO

�

G

�




H

�

G

5 D SS R U & H Q WU D O� 3 p U L S K p U L T X H



& R OOH F WLY LWp& R OOH F WLY LWp

� © I R U P H V S H F WU H H� © I R U P H V S H F WU H H PP
77

�

�

G LV WU LE X WLR D ] LP X WD OH «G LV WU LE X WLR D ] LP X WD OH «



& R OOH F WL Y L W 7 U D Q V Y H U V H

( WU H WD

�

² - X L

�

���

�

0 D J D OL� ( V WLH QQ H # V X E D WH F K � LQ � S � � I U

$ X � $

� ÖV

� �

 � �

�

* H 9

6 7 $ 5 �� 3 5

�

�� �� �

�

�
	


�

� � � ��

�

E
OD

V
W

Z
D

Y
H

‡ p 
 . 


�

�

� S ^
�

D X J P H Q WH�

D Y H

�

O

�

P D VV
�

F R PP

�

G p F U L

�

S D
�

OH

�

P R G q OH

�

WK H U P LTX H V

‡ X 
 W � � S ^

�

G p Y LH Q

�

G

�

F H WWH� LP D J H� G

�

I OR

�

F R PP X Q

�

‡ ' p F R X S OH Q

� �

{

�

"

‡ & R OOH F WLY LWp� "

$ X � $ ÖV  � � * H 9

E
OD

V
W

Z
D

Y
H



& R OOH F WL Y L W 7 U D Q V Y H U V H

( WU H WD

�

² - X L

�

���

�

0 D J D OL� ( V WLH QQ H # V X E D WH F K � LQ � S � � I U

$ X � $

� ÖV

� �

 � �

�

* H 9

6 7 $ 5 �� 3 5

�

�� �� �

�

�
	


�

� � � ��

�

E
OD

V
W

Z
D

Y
H

$ X � $

� ÖV

� �

 � �

�

* H 9

E
OD

V
W

Z
D

Y
H

‡ p 
 . 


�

�

� S ^
�

D X J P H Q WH�

D Y H

�

O

�

P D VV
�

F R PP

�

G p F U L

�

S D
�

OH

�

P R G q OH

�

WK H U P LTX H V

‡ X 
 W � � S ^

�

G p Y LH Q

�

G

�

F H WWH� LP D J H� G

�

I OR

�

F R PP X Q

�

‡ ' p F R X S OH Q

� �

{

�

"

‡ & R OOH F WLY LWp� "

$ X � $ ÖV  � � * H 9

E
OD

V
W

Z
D

Y
H



& R P S R U WH P H Q

�

G LII p U H Q

�

G

�

� S W

�

G H

�

F R OOLV LR Q

�

S p U LS K p U LTX H

�

D X

�

F R OOLV LR Q

�

OH

�

S OX

�

F H Q WU D OH

�

S R X

�

p � . �

�

F R P S D U

�

	

L , f , X H

�

W

H 3 R X




3 R X


 pp � . �

�

� S W!� . �

�

� S W! ��

� D X J P H Q WD WLR




G R X F

�

D Y H

�

O

�

F H Q WU D OLW

�

� D X J P H Q WD WLR




S OX

�

I R U W

�

TX

�

O

�

S D U WLF X O

� �

V

�

P D VV LY H

& R Q V LV WH Q

�

D Y H F

O·LP D J

�

G

�

I OR

�

F R OOH F WLI

) OR U D G L D Y F H Q WU D OL Wp

( WU H WD

�

² - X L

�

���

�

0 D J D OL� ( V WLH QQ H # V X E D WH F K � LQ � S � � I U

H 3 R X

�

3 R X

� LL , , ff , , XX H

�

H

�

WW � S W!� S W! ��

� 3 D

�

G

�

G p S H Q G D Q F

�

D Y H

�

O
�

F H Q WU D OLWp

& R P S R U WH P H Q

�

G LI I p U H Q

�

Y LV � j � Y L

�

G

�

I OR W

& R P S R U WH P H Q

�

G LI I p U H Q

�

Y LV � j � Y L

�

G

�

I OR W



% OD V WZ D Y H D MX V WH P H Q

� 0 R G q O

�

LQ V S LU

�

G ·X

�

P R G q O

�

K \ G U R G \ Q D P LTX

�

�

6 R X U F

�

G

�

S D U WLF X OH

�

�� � OR F D OH P H Q

�

WK H U P D OLV pH

� E RR V W

�

�

H

�

H

�

H [ S D Q V LR Q

� ( [ WU D F WLR

�

G

�

G H X

�

S D U D P q WU H

	

S D




D MX V WH P H Q

�

G H
	

V S H F WU H

	

H

�

P D V V

�

WU D Q V Y H U V

�

�

Ž 7 H P S p U D WX U

�

D




I U HH ] H � R X

�

WK H U P LT X

�

�� 7
I R

Ž 9 LWH VV

�

G ·H [ S D Q V LR

�

WU D Q V Y H U V

�

�� b

( WU H WD

�

² - X L

�

���

�

0 D J D OL� ( V WLH QQ H # V X E D WH F K � LQ � S � � I U

ò ÷
÷
ø

ö
ç
ç
è

æ
÷
÷
ø

ö
ç
ç
è

æ
µ

R

fo

T

fo

T
T

TT T
p

I
T

m
Krdrm

dmm
dN

0 01

sinhcosh rr

a

bb ÷
ø

ö
ç
è

æ=
R
r

srrbr 1tanh-= 2,1,5.0=a
6 F K Q H G H U P D QQ � 6 R OOI U D Q N � + H LQ ]

1 X F O� WK � ��� � ���

6 F K Q H G H U P D QQ � 6 R OOI U D Q N � + H LQ ]

1 X F O� WK � ��� � ���



& K H P LF D

�

)

�

WH P S H U D WX U H

6 7 $

�

3 5 ( / , 0 , 1 $ 5 <

$ X � $

�

�

� � � * H 9

) OR WU D Q V Y H U V U D G L D O



& K H P LF D

�

)

�

WH P S H U D WX U H

6 7 $

�

3 5 ( / , 0 , 1 $ 5 <

$ X � $

�

�

� � � * H 9

) OR WU D Q V Y H U V U D G L D O

$ X � $

�

�

� � � * H 9

& K H P LF D

�

)

�

WH P S H U D WX U H

6 7 $

�

3 5 ( / , 0 , 1 $ 5 <

‡ p � . � S

�

) U HH ] H � R X
�

WK H U P LTX

�

F R PP X

	




7 a �

�

0 H

�

H

�

� b^ ! a � �

 �

F

‡ X � W�� & R P S R U WH P H Q

�

D

�

I U HH ] H � R X

� �

K H U P LTX

�

G LII p U H Q W�

' H Y LH Q

�

G' H Y LH Q

�

G ·· X

	

V F KX

	

V F K pp P




P




F OD VV LTX

�

G

�

F OD VV LTX

�

G

�

I OR

�

I OR

�

U D G LD

�

U D G LD

�

F R OOH F WLIF R OOH F WLI



& K H P LF D

�

)

�

WH P S H U D WX U H

6 7 $

�

3 5 ( / , 0 , 1 $ 5 <

$ X � $

�

�

� � � * H 9

) OR WU D Q V Y H U V U D G L D O

$ X � $

�

�

� � � * H 9

& K H P LF D

�

)

�

WH P S H U D WX U H

6 7 $

�

3 5 ( / , 0 , 1 $ 5 <

‡ p � . � S

�

) U HH ] H � R X
�

WK H U P LTX

�

F R PP X

	




7 a �

�

0 H

�

H

�

� b^ ! a � �

 �

F

‡ X � W�� & R P S R U WH P H Q

�

D

�

I U HH ] H � R X

� �

K H U P LTX

�

G LII p U H Q W�

' H Y LH Q

�

G' H Y LH Q

�

G ·· X

	

V F KX

	

V F K pp P




P




F OD VV LTX

�

G

�

F OD VV LTX

�

G

�

I OR

�

I OR

�

U D G LD

�

U D G LD

�

F R OOH F WLIF R OOH F WLI

$ X � $

�

�

� � � * H 9

6 7 $

�

3 5 ( / , 0 , 1 $ 5 <

& K H P LF D

�

)

�

WH P S H U D WX U H



& K H P LF D

�

)

�

WH P S H U D WX U H

6 7 $

�

3 5 ( / , 0 , 1 $ 5 <

$ X � $

�

�

� � � * H 9

) OR WU D Q V Y H U V U D G L D O

$ X � $

�

�

� � � * H 9

& K H P LF D

�

)

�

WH P S H U D WX U H

6 7 $

�

3 5 ( / , 0 , 1 $ 5 <

‡ p � . � S

�

) U HH ] H � R X
�

WK H U P LTX

�

F R PP X

	




7 a �

�

0 H

�

H

�

� b^ ! a � �

 �

F

‡ X � W�� & R P S R U WH P H Q

�

D

�

I U HH ] H � R X

� �

K H U P LTX

�

G LII p U H Q W�

' H Y LH Q

�

G' H Y LH Q

�

G ·· X

	

V F KX

	

V F K pp P




P




F OD VV LTX

�

G

�

F OD VV LTX

�

G

�

I OR

�

I OR

�

U D G LD

�

U D G LD

�

F R OOH F WLIF R OOH F WLI

$ X � $

�

�

� � � * H 9

6 7 $

�

3 5 ( / , 0 , 1 $ 5 <

& K H P LF D

�

)

�

WH P S H U D WX U H

$ X � $

�

�

� � � * H 9

6 7 $

�

3 5 ( / , 0 , 1 $ 5 <

& K H P LF D

�

)

�

WH P S H U D WX U H



& K H P LF D

�

)

�

WH P S H U D WX U H

6 7 $

�

3 5 ( / , 0 , 1 $ 5 <

$ X � $

�

�

� � � * H 9

) OR WU D Q V Y H U V U D G L D O

$ X � $

�

�

� � � * H 9

& K H P LF D

�

)

�

WH P S H U D WX U H

6 7 $

�

3 5 ( / , 0 , 1 $ 5 <

‡ p � . � S

�

) U HH ] H � R X
�

WK H U P LTX

�

F R PP X

	




7 a �

�

0 H

�

H

�

� b^ ! a � �

 �

F

‡ X � W�� & R P S R U WH P H Q

�

D

�

I U HH ] H � R X

� �

K H U P LTX

�

G LII p U H Q W�

' H Y LH Q

�

G' H Y LH Q

�

G ·· X

	

V F KX

	

V F K pp P




P




F OD VV LTX

�

G

�

F OD VV LTX

�

G

�

I OR

�

I OR

�

U D G LD

�

U D G LD

�

F R OOH F WLIF R OOH F WLI

$ X � $

�

�

� � � * H 9

6 7 $

�

3 5 ( / , 0 , 1 $ 5 <

& K H P LF D

�

)

�

WH P S H U D WX U H

$ X � $

�

�

� � � * H 9

6 7 $

�

3 5 ( / , 0 , 1 $ 5 <

& K H P LF D

�

)

�

WH P S H U D WX U H

· X H

�

W G p F R X S OH Q

�

S OX

�

W{

�

G
�

V \ V Wq P H

H

�

D FF R U

�

D Y H

� s
LQ W

I D LE OH

· ( WD S H S OX

�

S U p F R F

�

G

�

O
�

F R OOLV LR

�

V R Q G

���

R

�

G

�

I OR

� �

U D Q V Y H U V

�

V ·H V

�

G p M

�

G p Y H OR SS p  

· X H

�

W G p F R X S OH Q

�

S OX

!

W{

�

G

�

V \ V Wq P H

H

"

D FF R U

#

D Y H

$ s
LQ W

I D LE OH

· ( WD S H S OX

!

S U p F R F

�

G

�

O

%

F R OOLV LR

"

V R Q G

���

R

�

G

�

I OR

� �

U D Q V Y H U V

�

V ·H V

�

G p M

�

G p Y H OR SS p  

) OR

&

G H� Q D WX U H

S D U WR Q LTX H "

5 p S R Q V H� G R QQ pH� S D

'

p WX G H� G X I OR

&

H OOLS WLTX H



3 D U D P q WU G · D Q L V R WU R S L Y �

)(tan,2cos 1
222

22

x

y

p

p
v

xy
xy -==

ñ+á
ñ-á

= jje

y

x

py

px

coordinate-space-anisotropy        Û momentum-space-anisotropy

Initial/final conditions, dof, EOS

( WU H WD

�

² - X L

�

���

�

0 D J D OL� ( V WLH QQ H # V X E D WH F K � LQ � S � � I U

& R OOLV LR Q

�

Q R

�

F H Q WU D OH V �� � , Q WH U D F WLR

�

H Q WU

�

OH

�

F R Q V WLWX D Q W

�

 

�

J U D G LH Q

�

G

�

S U H V V LR

�

 

�

D V \ P p WU L

�

V S D WLD O

�

F R Q Y H U WL

� �

�

D V \ P p WU L

� �

�

LP S X OV LR Q

Y
�

V H Q V LE OH

�

O

	

U H G LII X V LR




G H
�

S D U WR Q

�

G D Q

�

O

�

P LOLH




G H Q V

� �

�

F K D X

� �

R Q
�

D X

�

S U H P LH U

�

LQ V WD Q W

�

G

�

O

�

F R OOLV LR Q



$ Q L V R WU R S L V S D WL D OH

( WU H WD

�

² - X L

�

���

�

0 D J D OL� ( V WLH QQ H # V X E D WH F K � LQ � S � � I U

6 7 $

�

3 U H OLP LQ D U \

$ X � $

� ÖV

� �

 

�

� �

* H 9

‡ Y
�

S OX

�

I D LE O

	

S R X




G H

�

F R OOLV LR Q

�

F H Q WU D OH

�

� D Q LV R WU R S L

	

V S D WLD O

	

LQ LWLD O

	

S OX

�

I D LE OH �

‡ & R P S R U WH P H Q

�

V LP LOD LU

	



$ Q L V R WU R S L V S D WL D OH

( WU H WD

�

² - X L

�

���

�

0 D J D OL� ( V WLH QQ H # V X E D WH F K � LQ � S � � I U

6 7 $

�

3 U H OLP LQ D U \

$ X � $

� ÖV

� �

 

�

� �

* H 9

6 7 $

�

3 U H OLP LQ D U \

$ X � $

� ÖV

� �

 

�

� �

* H 9

‡ Y
�

S OX

�

I D LE O

	

S R X




G H

�

F R OOLV LR Q

�

F H Q WU D OH

�

� D Q LV R WU R S L

	

V S D WLD O

	

LQ LWLD O

	

S OX

�

I D LE OH �

‡ & R P S R U WH P H Q

�

V LP LOD LU

	



( WU H WD

�

² - X L

�

���

�

0 D J D OL� ( V WLH QQ H # V X E D WH F K � LQ � S � � I U

0
R

G
q

O

�

K
\

G
U

R

0
R

G
q

O

� K
\

G
U

R

6 7 $

�

3 5 ( / , 0 , 1 $ 5 <

6 7 $

�

3 5 ( / , 0 , 1 $ 5 <

� X- +X+
H

�

W- +W+
R Q

�

X

�

I OR

�

H OOLS WLT X

�

Q R

� �

X O H

�

D X VV

	

LP S R U WD Q

�

T X

�

O

�

I OR

�

G

� L+L

� & R P S R U WH P H Q

�

V LP LOD LU
�




L +L H

�

I R Q F WLR

�

G

�

S
7

� 6 D WX U D WLR

�

G




I OR

�

D X WR X

�

G

�

��

�

Y H U

�

S
7

a � * H 9 � F

 

�

& R P S R U WH P H Q

�

G LII p U H Q

�

G H

�

.
�

6

) OR H OOL S WL T X G X H W



& R D OH V F H Q F U H F R P E L Q D L V R Q

( WU H WD

�

² - X L

�

���

�

0 D J D OL� ( V WLH QQ H # V X E D WH F K � LQ � S � � I U

$ X � $

� ÖV

� �

 

�

� �

* H 9

‡ /

�

F R P S R U WH P H Q

�

F R P S OH [
�

G

	

Y
�

V H U D L

�

S OX




© V LP S OH

�

D

	

Q LY H D

	

S D U WR Q LTX H

) D L

�

D SS D U D vWU




X Q




Q R WLR

�

G




I OR

�

S D

�

F R Q V WLWX D Q W

 

�

V X S H U S R V LWLR
�

G H

�

G LV WU LE X WLR Q

�

Y
�

�

�
�

I � S
7

� Q �

�

�

S
7

LQ WH U P p G LD LU H� �

Ö



& R D OH V F H Q F U H F R P E L Q D L V R Q

( WU H WD

�

² - X L

�

���

�

0 D J D OL� ( V WLH QQ H # V X E D WH F K � LQ � S � � I U

$ X � $

� ÖV

� �

 

�

� �

* H 9

‡ /

�

F R P S R U WH P H Q

�

F R P S OH [
�

G

	

Y
�

V H U D L

�

S OX




© V LP S OH

�

D

	

Q LY H D

	

S D U WR Q LTX H

) D L

�

D SS D U D vWU




X Q




Q R WLR

�

G




I OR

�

S D

�

F R Q V WLWX D Q W

 

�

V X S H U S R V LWLR
�

G H

�

G LV WU LE X WLR Q

�

Y
�

�

�
�

I � S
7

� Q �

�

�

S
7

LQ WH U P p G LD LU H� �

Ö
S D U WR Q LTX H

Ö



& R D OH V F H Q F U H F R P E L Q D L V R Q

( WU H WD

�

² - X L

�

���

�

0 D J D OL� ( V WLH QQ H # V X E D WH F K � LQ � S � � I U

$ X � $

� ÖV

� �

 

�

� �

* H 9

‡ /

�

F R P S R U WH P H Q

�

F R P S OH [
�

G

	

Y
�

V H U D L

�

S OX




© V LP S OH

�

D

	

Q LY H D

	

S D U WR Q LTX H

) D L

�

D SS D U D vWU




X Q




Q R WLR

�

G




I OR

�

S D

�

F R Q V WLWX D Q W

 

�

V X S H U S R V LWLR
�

G H

�

G LV WU LE X WLR Q

�

Y
�

�

�
�

I � S
7

� Q �

�

�

S
7

LQ WH U P p G LD LU H� �

Ö
S D U WR Q LTX H

$ X � $

� ÖV

� �

 

�

� �

* H 9

‡ / F R P S R U WH P H Q F R P S OH [ G Y

V H U D L S OX ©

S D U WR Q LTX H

) D L D SS D U D vWU X Q Q R WLR G I OR S D F R Q V WLWX D Q W

Ö



$ X � $

� ÖV

� �

 

�

� �

* H 9

6 7 $

�

3 U H OLP LQ D U \

0 LQ % LD

�

� � �� �

8 I OR S D U WR Q L T X �

( WU H WD

�

² - X L

�

���

�

0 D J D OL� ( V WLH QQ H # V X E D WH F K � LQ � S � � I U

‡ ) OR

	

G · R U LJ LQ




S D U WR Q LT X H

‡ Y
�

V �

Y
�

X � G �

� �

7 0 r P




G LV WU LE X WLR
�

P p V R Q � E D U \ R Q

7 7 U D G X L

�

O·D V \ P p WU L




H

�

LP S X OV LR

�

G p Y H OR SS p




S D

�

OH

�

S D U WR Q V



& R Q F OX V L R H S H U V S H F WL Y H V

( WU H WD

�

² - X L

�

���

�

0 D J D OL� ( V WLH QQ H # V X E D WH F K � LQ � S � � I U

/ ·p WU D Q J H Wp LQ WH U Y LH Q

�

j F K D TX

�

p F K H OO
� �

�

S
7

� � 8

�

H Q V H P E O

�

G

�

U p V X OWD W

�

H

	

G

�

P R G q OH

� �

X JJ p U D Q

	

O




I R U P D WLR

�

D

�

5 + ,

�

G ·X

�

P LOLH

�

G H Q V

�

H

	

F K D X G D X




G H J U p

�

G

�

OLE H U W

�

S D U WR Q LTX H V �

� � $ WWH Q W

�

G

�

O·D Q D O\ V

�

G H

�

G R QQ p H

�

G
�

U X

�

�

� D Y H

�

6 9 7 � 6 6 '

�

S R X

�

F R Q I LU P H

�

H

	

D X J P H Q WH

�

O




OLV W

�

G H
� �

LJ Q D WX U H

�

H

�

I D Y H X

�

G ·X

�

4 *

�

� S K R WR Q

�

WK H U P LT X H V � F K D U P H « �


