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Colle

Colle

Isolant (NOMEX)

Fils d’anode

damiers (cuivre doré)

2.5 mm

circuit imprimé (PCB)

2.5 mm

pistes de lecture

m

µm250 

Fibre de carbone

Nid d’abeille (Nomex)

Fibre de Carbone

200 µm

400 µ

8 mm
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Bendind plane: HV=1725V

 0.2 %± =  96.2 ∈

mµ 1 ± =  71 σ

  Tail = 3.40 %

Bendind plane: HV=1725V
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�
� �� � ����	
	�52 [7-\7=992 62 9 .8 .9 .,=/.-8 = ]/] .9[;]928/] ,-:, @-79 2 6 _:82 9 =>7- � ;.�--/  =,,:7=8/6 _:82 [=7/ ;2 >=;>:; 62 ;= @-8>/.-8 62 9 .8.9 .,=/.-8 2/ >2;:. 62, 6]7.D]2, [=7/.2;;2, [-:7 >Z=^:2 >-:[6=8, ;2, >Z=9`72, 62 >Z=^:2 /7=>2 2/ 6 _=:/72 [=7/ ;= 9 .8 .9 .,=/.-8 2;;29b92 B �2//2 9 =>7- =\./6-8> ,:7 62, �>Z .27, 62 /7=>2, .,,:, 62, ,.9:;=/.-8, B �; >-8D.28/ < [7],28/ 62 72\=7627 ;2, 7],:;/=/, 62; _=;.\829 28/ [-:7 6.�]728/, �>Z.27, 62 /7=>2,  =�8 6 _]/:6.27 ;2, [27@-79 =8>2, 62 >2/ =;.\82928/ ,:762, �>Z.27, >-8/28=8/ 62, /7=>2, /�[.^:2, =.8 ,. ^:2 ,2, 6][ 286=8>2, < 6.�]728/, [=7=9 c/72, >-992; _.9[:;,.-8 /7=8,D27,2 62, [=7/.>: ;2, \]8]7]2,  ;2 8-9`72 62 /7=>2, >-8/28:2, 6=8, >2, �>Z.27, ?;=,/=/.,/.^:2C -: 28�8 6.�]728/, 6][;=>29 28/, .8./.=:a 62, ;=//2,  8-8 >-88:, [=7 ;2 [7-\7=992  2/< 72/7-:D27 [=7 ; _=;.\829 28/ B �D=8/ 62 72\=7627 >2, 7],:;/=/, [ ;:, 28 6]/=.;  .; 2,/ .9[-7/=8/ 626]�8.7 6.�]728/, >7./c72, 62 ^:=;./] 62 ; _=;.\829 28/  =�8 62 [-:D-.7 ]D=;:27 [=7 ;= ,:./2 ; _2� >=>./]6: [7-\7=992 -: ; _=[/./:62 .8/7.8,c^:2 6: ,�,/c9 2 62 6]/2>/.-8 < b/72 =;.\8] [=7 62, 9 ]/Z-62,6 _=;.\82928/ 28 [=7/.>:;2, 62 >2 /�[2 B
� �� �� �������� �� ��� ��!
"UHMRUK UKGSMH� #a[]7.9 28/=;29 28/  ;2, 6][;=>29 28/, .8 ./.=:a 62, >Z=9`72, < >=;>: ;27 [=7 ; _=;\-7./Z9 2 6 _=;.\829 28/ 82 ,-8/ [=, >-88:, B $ ;:,.2:7, >7./c72, [-:7 >=;>:;27 ; _2� >=>./] 62 ; _=;.\829 28/,-8/ 6-8> :/.;.,], B X2, >7./c72, \]8]7=:a 6 _:82 [=7/  ^:. ,-8/ [2: [7-[.>2, < ,-8627 ; _2� >=>./] 62; _=;.\829 28/ ;: .9b92  9=., ^:. [ 2:D28/ , _=D]727 .8/]7],,=8/ = [7.-7.  >-992 3

% ;= >-9[=7=.,-8 28/72 ;= 9 =,,2 .8D=7.=8/2 6 _:82 7],-8=8>2 -: ;= 7],-;:/.-8 ,:7 >2//2 9 =,,2=D=8/ 2/ =[7c, ; _=;.\829 28/ 6: ,[ 2>/7-9 c/72
% ;2 8-9`72 6 _]D]829 28/, 72>-8,/7:./, =D=8/ 2/ =[7c, =;.\829 28/  =.8,. ^:2 ;= ^:=;./] 62, /7=>2,62 >2, ]D]829 28/, ?;2:7 6.,/7.`:/.-8 28 [7-`=`.;./] 62 &' 8-/]2 
&' C
% ;2 8-9`72 2/ ;= ^:=;./] 62, /7=>2, 72>-8,/7:./2, [=7 ]D]82928/ =D=8/ 2/ =[7c, =;.\82928/

"UHMRUK SWPVGO (-:)-:7, 2a[]7.9 28/=;29 28/  62, >7./c72, 2a=>/, [2:D28/ b/72 6]�8., >2//2 @-., [279 2//=8/ 62 >-88=./72 62 9=8.c72 [7]>.,2, ;2, [ 27@-79=8>2, 62 ; _=;.\829 28/ [-:7 >Z=>:82 62,>Z=9`72, 6: ,� ,/c9 2 62 6]/2>/.-8 B �2, >7./c72, >-8>27828/ ; _]/:62 62, 7],.6:, ?28/72 ;2, [-,./.-8,9 2,:7]2, [=7 :8 6]/2>/2:7 2/ 2a/7=[-;]2, [=7 :8 9-6c;2 62 /7=>2 6-88] < >2 6]/2>/2:7C 2/ 62 ;2:7,6][286=8>2, [-:7 >Z=>:8 62, 6]/2>/2:7, B *-/-8, 3
% +E � �, #-�%#�$'� � � '�'��#�$'� ;2 7],.6: 28 a [-:7 :8 6]/2>/2:7 6-88]  �, #-�% #�$'� ]/=8/ ;= 9 2,:72 6:6]/2>/2:7 6=8, ;= 6.72>/.-8 a ?[27[ 286.>:;=.72 =:a � ;, 6 _=8-62C 2/ � '�'��#�$'� ]/=8/ ;2 >=;>:; 62>2//2 [-,./.-8 < ; _=.62 6: [7-\7=992 6 _=;.\82928/
% +. � *, #-�% #�$'� � * '�'��#�$'� ;2 7],.6: 28 � [-:7 :8 6]/2>/2:7 6-88]  *, #-�%#�$'� ]/=8/ ;= 9 2,:72 6:6]/2>/2:7 6=8, ;= 6.72>/.-8 � ?[=7=;;c;2 =:a � ;, 6 _=8-62C 2/ * '�'��#�$'� ]/=8/ ;2 >=;>:; 62 >2//2[-,./.-8 < ; _=.62 6: [7-\7=992 6 _=;.\829 28/$ ;:,.2:7, 6.,/7.`:/.-8, 6.�]728/2, ,-8/ =;-7, :/.;2, [-:7 ^:=;.�27 ; _=;.\829 28/ 6: 6]/2>/2:7 3
% ;2, D=;2:7, 9-�2882, 62, 62:a 6.,/7.`:/.-8, +E 2/ +. 2;;2, 9 292, ,-8/ ,28,.` ;2, =:a 6][;=>29 28/, .8./.=:a 62, 6]/2>/2:7, ?-� ,2/,C 72,[ 2>/.D2928/ 28 a 2/ 28 �  2/ 8-/], /E 2/ /. ?;2,62:a [729 .27, [=7=9 c/72, 6 _=;.\82928/ 6]�8., 28 ,2>/.-8 0 B1C B
% ;2, [28/2, 62, 6.,/7.`:/.-8, +E � 2 �*, #-�%#�$'� � 2/ +. � 2 ��, #-�%#�$'� � ,-8/ /-:/2, 62:a ,28,.`;2,=:a 2�2/, 62 7-/=/.-8 6: 6]/2>/2:7 6=8, ;2 [;=8 a� ?,-./ ;2 6278.27 [=7=9 c/72 6 _=;.\829 28/ 3; _=8\;2 /� ]\=;29 28/ 6]�8. 28 ,2>/.-8 0 B1C38 6]/2>/2:7 2,/ 6./ [=7@=./29 28/ =;.\8] ;-7,^:2 >2, 6278.c72, \7=862:7, ,-8/ 8:;;2, B $=7 >-8,]^:28/ ; _]/:62 62, 7],.6:, =[7c, =;.\829 28/ 6-./ ,=/.,@=.72 >2//2 >-86./.-8 3

4 +E 5�4 +. 5�4
0 �+E�0 *, #-�% #�$'� 5�4

0 �+. �0 �, #-�% #�$'� 5� 6
"VL7SUSHPVJ NHUKTMK X=8, ;= ,:./2  =:>:8 62 >2, >7./c72, 82 ,27= :/.;.,] [:.,^:2 ;2 [7-\7=9926 _=;.\82928/ =\./ ,:7 62, �>Z.27, .,,:, 62 ,.9:;=/.-8 B $=7 >-8,]^:28/  ;2, 6][;=>29 28/, .8./.=:a 62,6]/2>/2:7, ,-8/ >-88:, 2/ .; 2,/ 6-8> [-,,.` ;2 62 @=.72 :82 >-9[=7=.,-8 6.72>/2 28/72 ;2, [=7=9 c/72,6 _=;.\82928/ >=>;:;], [=7 ;2 [7-\7=992 2/ ;2, 6][;=>2928/, .8./.=:a 28 �  * 2/ � ^:2 ; _-8 = .9[-,]< >Z=>:8 62, 6]/2>/2:7, B
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 �  ���� ��� �������� �  � �� � ��

���� � ����� �  ����� �� ������ ��� ���� �����
 � ���!����� �� �
� �PO GMSMP 7 VOU OJ �T� HKU NK MUSTKP MQ7 H�OKP

$-:7 =8=;�,27 ;2, 7],:;/=/, 6: [7-\7=992 6 _=;.\829 28/  [;:,.2:7, �>Z .27, 62 ,.9:;=/.-8 ?.8>;:=8/ \]8]7=/.-8 6 _]D]829 28/  [7-6:>/.-8 62, 6.\./, 2/ 62, =\7]\=/,  /7=) 2>/-\7=[Z.2C -8/ ]/][7-6:./, B 52, 7],:;/=/, ^:. ,:.D28/ ,-8/ .,,:, 6 _:82 ,.9:;=/.-8 =�=8/ ;2, [=7=9c/72, ,:.D=8/, 3
% [-,./.-8829 28/ 62, ;=//2, =D2> :8 @=>/2:7 62 [7]>.,.-8 ?@�>>:7  [7]>]629928/ 6]�8.C 62
�66 �� 28 a 28 � >-772,[-86=8/ < ;= [7]>.,.-8 6: 9-8/=\2

% \]8]7=/.-8 62 0���� 9:-8, ,.9[;2, ?6-8/ ;2, [=7=9c/72, 28 .9[:;,.-8 /7=8,D27,2 2/ 28 7=[ .6./],-8/ /.7], ,: .D=8/ 62, 6.,/7.`:/.-8, [=7=9 c/7.,]2, >-772,[-86=8/ =:a >-86./.-8, 2a[]7.9 28/=;2, 62 [7-6:>/.-8 62, [.-8, 2/ 62, �=-8, ,:7 �5 ��# C
% =>>2[/=8>2 ;.9 ./]2 < 6� 4 � 4 �6� ?;2, 0���� ]D]82928/, ,-8/ =;-7, 7][=7/., :8.^:29 28/6=8, >2//2 =>>2[/=8>2 2/ [ 279 2//28/ 6 _=:\9 28/27 ;= ,/=/.,/.^:2 .86.D.6:2;;2 62 >Z=^:2 ;=//2 ;2, �>Z.27, �--/ ]/=8/ ;.9 ./], < 1 �� C
% >Z=9[ 9=\8]/.^:2 8:;  ;= /7=) 2>/-\7=[Z.2 ]/=8/ =,,:7]2 [=7 :8 9-6c;2 62 /7=>2, 67-./2,X=8, >2, >-86./.-8,  .; 2,/ [-,,.` ;2 62 >-9[=727 ;2, 7],.6:, 28/72 =\7]\=/, 2/ >-:[,  6=8, ;2 >=,6 _:82 72>-8,/7:>/.-8 62 >2, =\7]\=/, ^:. ,:[[-,2 ;= \]-9 ]/7.2 7]2;;2 >-88:2 2/ 6=8, ;2 >=, ?28/7]2 6:[7-\7=992 6 _=;.\829 28/C -Y ;= \]-9 ]/7.2 .8./.=;2 2,/ ;= \]-9 ]/7.2 /Z]-7.^:2 B 5=  .\:72 A B! 9-8/72 6=8, ;2 >=, -Y ;= \]-9 ]/7.2 2,/ >-88:2  ;2, 7],.6:, 28 �  =):,/], [=7 :82 \=:,,.2882 62 "6 ��  2/;2, 7],.6:, 28 a 6-8/ ;2 �#$ 62 ;= 6.,/7.`:/.-8 D=:/ % 99 28D.7-8 ?�\:72, 62 \=:>Z2C B 5= ^:=;./]62 >2, 7],.6:, /.28/ =: @=./ ^:2 ;2, [-,./.-8 , 72>-8,/7:./2, D.= ;2, =\7]\=/, 6=8, ;2, 6]/2>/2:7, ,-8/[7- >Z2, 62, [-,./.-8, 7]2;;2, 62, [=7/.>: ;2, ?>-:[, �#�*( C  [:.,^:2 ;= [-,./.-8 62, 6]/2>/2:7,2,/ >-88:2 [=7 ;2 [7-\7=992 B �2, 7],.6:, ,-8/ >2:a 62 ;= >Z=9`72 & ?,/=/.-8 0 C  ^:. 2,/ @=./2 62

%' ;=//2, =: /-/=;  ,2:;2, & ;=//2, ]/=8/ 6=8, ; _=>>2[/=8>2 ]D-^:]2 [7]>]629928/ B 52 [7-\7=9926 _=;.\82928/  ^:=8/ < ;:.  :/.;.,2 ;2, =\7]\=/, .,,: , 62 ;= \]-9 ]/7.2 /Z]-7.^:2 ?�\:72 62 67-./2C  ^:.[7],28/28/ [=7 >-8,]^:28/ 62, ]>=7/, /�[2, 6 _28D.7-8 �66 �� =D2> ;2, >-:[, ^: . ;2:7 ,-8/ =,,->.], B
�2/ ]>=7/, ,-8/ D.,.` ;2, ,:7 ;2, 6.,/7.`:/.-8, 62, 7],.6:, 28 � -Y =[[=7=.,,28/ 62, ,/7:>/:72, 28 [ .>, ^:. >-772,[-8628/ =:a & ;=//2, 62 ;= >Z=9`72 B #8 2�2/  ;= [-,./.-8 7]2;;2 62, 6]/2>/2:7, 8 _]/=8/[=, >-88:2  ;2, 7],.6:, 28/72 [-,./.-8, 7]2;;2, 62, >-:[, 2/ [-,./.-8 , 72>-8,/7: ./2, [=7 ;2, =\7]\=/,@-8/ .8/27D28 .7 62, `.=., ?\]-9 ]/7.^:2,C [7-[72, < >Z=>:82 62, ;=//2, B 5= 7],-;:/.-8 .8/7.8,c^:2 62,;=//2, 28 a ]/=8/ 62 % 99  >2;;2>. 82 [279 2/ [=, 62 D-.7 ;2, 9 b92, ,/7:>/:72,  9=., ;2 [7-� ; >=77]2,/ ;]\c729 28/ 6]\7=6] B�; 2,/ ]\=;29 28/ [-,,.`;2 62 72\=7627 ;2, 6.,/7.`:/.-8, 62 7],.6:, 28/72 /7=>2 2/ =\7]\=/, 6=8,:82 >Z=9`72 6-88]2   .\:72 A B%� B �2, 6.,/7.`:/.-8, @-8/ ]\=;2928/ =[[=7=./72 ,:.D=8/ � 62, ,/7:>/:72, ?�\:72 6: Z=:/C B �; 2,/ [-,,.`;2 6 _.628/.�27 >Z=>:82 62 >2, ,/7:>/:72, =:a 6][;=>29 28/, 62 ;=\]-9 ]/7.2 62, ;=//2,  28 6-88=8/ ;= 6][286=8>2 62 >2, 7],.6:, =: 8:9]7- 62 ;= ;=//2 B 5= 6278.c72�\:72 9-8/72 ^: _:82 ;=//2 6-88]2 [2:/ 2;;29b92 @=.72 =[[=7=./72 6.�]728/, [.>,  =,,- >.], < 6.�]728/, ]>Z=8/.;;-8 , 62 /7=>2 B X=8, ; _2a29[;2 62 ;= ;=//2 (�)  62:a /�[2, 62 /7=>2, >-8/7.`:28/ =:a7],.6:, /-/=:a 3 ;2, /7=>2, .,,:2, 62 ;= ;=//2 &�& ?62 ;= >Z=9`72 &C 2/ >2;;2 62 ;= ;=//2 &�( ?62 ;=>Z=9`72 &C B52, 7],:;/=/, 62 ;= [7- >]6:72 6 _=;.\82928/ ,=8, >Z=9[ 9=\8]/.^:2 =[[;.^:]2 ,:7 ;2 �>Z.2762 /7=>2, >.62,,:, ,-8/ [7],28/],  .\:72, A B%%  A B%1 2/ A B%0 B �2, /7-., �\:72, @-8/ =[[=7=*/72 ;2,7],:;/=/, 6: >=;>:; [-:7 ;2, 6][ ;=>29 28/, 28 a  � 2/ � ?[-.8/, \7.,C  ^:. ,-8/ 6-8> 6.72>/29 28/,>-9[=7=` ;2, =:a 6][ ;=>29 28/, 7]2;, 62, ;=//2, ?[-.8/, 8-.7,C B 52, 6][;=>29 28/, 7]2;, ,29`;28/ b/72>-772>/29 28/ 72[7-6:./, [=7 ;= [7->]6:72  6=8, ;2 >=, 62, /7-., [=7=9 c/72, B 52, 6.,/7.`:/.-8, 62,7],.6:, 28/72 ;= D=;2:7 7]2;;2 2/ >2;;2 /7-:D]2 [=7 ; _=;.\829 28/ =.8 ,. ^:2 ;2:7 ]>=7/,/�[2, ?�#$C,-8/ 6-88]2, [=7 ;2,  .\:72, A B%A  A B%&  2/ A B%( [-:7 ;2, /7-., D=7.=` ;2, a  � 2/ � 72,[2>/.D29 28/ B52, ]>=7/,/�[2, @-:78.,,28/ :8 -7672 62 \7=862:7 62 ;= ^:=;./] 62 ; _=;.\829 28/  2/ ,-8/ 72[7.,(=`;2 A B% 2/ ,-8/ 28D.7-8 62 "6 �� 28 a  62 �� �� 28 � ?;2, D=;2:7, .8./.=;2, 62, 6][;=>29 28/,62 ;=//2, ,-8/ 62 �66 �� C 2/ 62 6 +66 ��� 28 � ?;2, D=;2:7, .8 ./.=;2, ,-8/ 62 � B�0� C B 5= [7- >]6:726 _=;.\82928/ -[c72 6-8> /7c, `.28 B 5 _-7672 62 \7=862:7 28/72 ;2, 7],-;:/.-8, 62, 6]/2>/2:7, 28 a?%99 C 2/ 28 � ?%�� �� C 8 _2,/ [=, >-8,27D] =[7c, =;.\829 28/ ?8-8 ;.8]=7./] C 9 =., ;2, [7]>.,.-8,,:7 ;2 [-,./.-8829 28/ 28 � ,-8/ /-:/ 62 9 b92 62:a @-., 9 .2:a >=;>:;]2, ^: _28 a B �2, [7]>.,.-8,,:7 ;= 72>-8,/7:>/.-8 62 ;= D=;2:7 62 6][=7/ 62, 6][;=>2928/, 62, ;=//2, 6][ 28628/ ]D.629928/62, D=;2:7, .8./.=;2, 62, 6][ ;=>29 28/, 62, ;=//2, 2;;2,9b92,  2/ .; 2,/ 6-8> :/.;2 6 _]D=;:27 >2//2
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,-8/ [ ;=>]2, ,:7 ;= [=7/.2 67-./2 62 ; _=` >.,,2 62, \7=[Z2, [7],28/],  2/ D-.28/ ;2:7, [-,./.-8, 28 �72>-8,/7:./2, >-772>/29 28/ B $ ;:, ;= ;=//2 2,/ 6]>28/7]2  2/ [ ;:, 9 =:D=.,2 2,/ ;= 72>-8,/7:>/.-8 62,= [-,./.-8 28 � >2 ^:. 2,/ D.,.` ;2 ,:7 ;2, @=.`;2, D=;2:7, 62, =` >.,,2, 6: \7=[Z2 B � [7.-7.  .; 2,/[-,,.`;2 ^:2 ; _.9 [:;,.-8 62, [=7/.>:;2, ,-./ < ; _-7.\.82 62 >2//2 6][ 286=8>2 3 [ ;:, ; _.9 [:;,.-8 2,/\7=862  [;:, ;= [7-`=`.;./] ^: _:82 ;=//2 >28/7=;2 ,-./ /-:>Z]2 2,/ .9[-7/=8/2 B � 7  ;2, [=7/.>:;2, 62\7=862 .9[:;,.-8 -8/ 62, /7=) 2>/-.72, [;:, /286:2, ,-:, ; _2�2/ 6: >Z=9[ 9=\8]/.^:2 2/ ; _=):,/29 28/62 ;2:7 /7=>2 6]D.2 6-8> [2: 62, =):,/2928/, < ; _=.62 62 /7=>2, 67-./2,  6=8, ;2 >=, -Y ;2 >Z=9[9=\8]/.^:2 2,/ 8:; B � .8,.  > _2,/ ; _.9 [:;,.-8 62, [=7/.>:;2, ^:. ,29`;2 b/72 ;2 >7./c72 6]/279 .8=8/62 ;= ^:=;./] 62 ; _=;.\829 28/ 6=8, ;2 >=, 62, /7=>2, >-:7`]2, 3 ;2, .9[:;,.-8, /7-[ @=.`;2, ,-8/=[[=729 28/ < ; _-7.\.82 62, 9 =:D=.,2, 72>-8,/7:>/.-8, 62, [-,./.-8, 28 �B 5=  .\:72 A B1' >-8� 79 2>2//2 Z�[-/Zc,2 3 ;2, 7],:;/=/, 62 ; _=;.\829 28/ ,-8/ 6-88], 28 @-8>/.-8 62 >-:[:72, ,:7 ; _.9 [:;,.-862, [=7/.>:;2, 62, �>Z.27, 62 /7=>2, B #8 �  ;= 6][286=8>2 < ; _.9 [:;,.-8 =[[=7=./ >;=.729 28/ 3 [;:,;2, >-:[:72, ,:7 ;2, Z=:/2, .9[:;,.-8, ,-8/ @-7/2,  2/ 9 2.;;2:72 2,/ ;= 72>-8,/7:>/.-8 62 ;= [-,./.-8 B�; 2,/ 6-8> [279 ., 62 [ 28,27 ^:2 6=8, ;2 >=, 6 _=;.\82928/, =D2> >Z=9[ 9=\8]/.^:2  ;2, ;=//2, ;2,[;:, 6]>28/7]2, ,-8/ ;2, [;:, 6.� >.;2, < =;.\827  ;2, ;=//2, ;2, [;:, =: >28/72 82 ,-:� 7=8/ [=, 62 >2,6.� >:;/], ?;=  .\:72 A B1) 9-8/72 ^:2 ;2, [-,./.-8, 62 >2, ;=//2, ,-8/ 72>-8,/7: ./2, =D2> ;2, 9 b92,[7]>.,.-8, ^:2 6=8, ;2 >=, 62, =):,/2928/, < ; _=.62 62 /7=>2, 67-./2,C B�; 72,,-7/ 62 >2, >-8,.6]7=/.-8, ^:2 ; _=;.\829 28/ 28 [7],28>2 6: >Z=9[ 9=\8]/.^:2 6-882 62`-8, 7],:;/=/, [-:7 ;2, ;=//2, >28/7=;2,  2/ ^:2 ;2, 7],:;/=/, ,2 6]\7=628/ 2�2>/.D29 28/ [-:7 ;2,;=//2, [ ;:, 2a>28/7]2, B �8 8-/27= ^:2 >2 ,-8/ ;2, ;=//2, ;2, [;:, >28/7=;2, ^:. >-8/7.`:28/ ;2 [;:,< ;= 7],-;:/.-8 ,:7 ;= 9 =,,2 .8D=7.=8/2 72>-8,/7:./2 62, 7],-8=8>2, ;-:762,  >=7 ;2, 6.,/7.`:/.-8,>.8]9 =/.^:2, 62 >2, 7],-8=8>2, ,-8/ [.^:]2, =:a 7=[.6./], �< ; _=D=8/ _B�86][286=928/ 6: [7-\7=992 6 _=;.\829 28/  [;:,.2:7, D-.2, 6 _=9 ];.-7=/.-8, ,-8/ < >-8,.6]727 3
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total
Entries  35
Mean   -0.002773
RMS    0.006834
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total
Entries  35
Mean   -0.002773
RMS    0.006834

Final Xoff-Xcalc distrib

��� � A B11 % X.,/7.`:/.-8 � 7]2;� >=;>:;] ?28 >9 C 62 ; _28 ,29`;2 62, ;=//2, /-:>Z]2,  7],: ;/=8/ 62; _=;.\829 28/ =D2> >Z=9[ 9=\8]/.^:2 B
% 6 _:82 [=7/  ;-7, 62 ; _]/=[2 62 /7=) 2>/-\7=[Z.2  ;2, 7],:;/=/, 62 ; _=):,/29 28/ 28 >Z=9[ 9=\8]/.^:2 ,-8/ 2a]>7=` ;2, 28 7=.,-8 62, 6.D27\28>2, 62, [7- >]6:72, 6=8, ;2 >=, 62 /7=>2, 62 &'/7c, ];2D] B #8 2�2/  ;2, D=;2:7, 62, [=7=9c/72, 62 /7=>2, 6-88]2, [=7 ;= [729 .c72 ]/=[2 62/7=) 2>/-\7=[Z.2 82 /.28828/ [=, >-9[/2 62 ;= [-,./.-8 7]2;;2 62, 6]/2>/2:7,  ,:[[-,], [ ;=>],< ;2:7 [-,./.-8 /Z]-7.^:2,  2/ ,. ;2, ]>=7/, 28/72 [-,./.-8 /Z]-7.^:2 2/ [-,./.-8 7]2;;2 ,-8/ /7-[\7=86  ; _=):,/29 28/ 82 ,:[[-7/2 [;: , ;2, D=;2:7, /7-[ ];2D]2, 62, &' B � .8,.  ;2, =):,/2928/, 62,/7=>2, ,-8/ 62 /7c, 9=:D=.,2 ^:=;./]  ,:7/-:/ ,. ;2, [=7/.>: ;2, ,-8/ 62 @=.`;2 .9[:;,.-8 B �; [ 2:/6-8> /-:/ 62 9 b92 b/72 :/.;2  6=8, >2 >=,  62 7]>:[2727 ;2, [=7=9 c/72, 6 _=;.\829 28/ >=;>:;],2/ 62 [7- >]627 < :82 ,2>-862 ./]7=/.-8 3 ;2, =):,/2928/, `.28 [ ;:, �8, 6-.D28/ [ 2792//728/=;-7, 62 72>-8,/7:.72 [;:, [7]>.,29 28/ ;2, [-,./.-8, 62, 6]/2>/2:7, B
% 6 _=:/72 [=7/  ;-7, 62 >2//2 9b92 ]/=[ 2 62 /7=) 2>/-\7=[Z.2  ;2, /7=>2, 6-8/ ;2, .9[:;,.-8,=):,/]2, ,-8/ @=.`;2, [7],28/28/ 62, &' 62 9 =:D=.,2 ^:=;./] B #8 2�2/ ;= 6.�:,.-8 9:;/.[ ;2

�-:;-9`.2882 [27/:7`2 ;= /7=) 2>/-.72 62 >2, [=7/.>: ;2, B � .8,.  ;2, ]>=7/, .9[-7/=8/, 28/72;2, [-,./.-8 , 92,:7]2, [=7 ;2, >Z=9`72, 2/ =):,/]2, [=7 :8 9-6c;2 62 /7=>2 >-:7` ]2 ,-8/.9[-7/=8/, 2/ .8/27@c728/ @-7/29 28/ =D2> ; _=;.\829 28/ 62, 6]/2>/2:7, B X=8, ;2 >=, -Y ;2 >Z=9[9=\8]/.^:2 2,/ 8-8 8:;  ;= @=.`;2 D=;2:7 62, ]>=7/,/�[2, 62, 6.,/7.`:/.-8, 62, [7-`=`.;./],62 &' 9-8/72 ^:2 ; _=):,/29 28/ 2,/ 62 9-.8672 ^:=;./] 72;=/.D29 28/ < :8 =):,/29 28/ [=7 :89-6c;2 62 /7=>2 67-./2  6=8, ;2 >=, ,=8, >Z=9[ 9=\8]/.^:2 B* ]=89-.8,  ; _]>Z2> 62 ; _=;.\829 28/ 62, 6]/2>/2:7, 2a>28/7], 2,/ ,:7/-:/ ;.] 6=8, ;2 >=, [7],28/ < ;=;.8]=7.,=/.-8 62, ]^:=/.-8, 6: 9-6c;2 62 /7=>2, >-:7` ]2, B #8 2�2/  ; _]^:=/.-8 A B% 7=[[2;;2 ^:2 ;29-6c;2 62 /7=>2, :/.;.,] ;-7, 62 ;= [7- >]6:72 6 _=;.\829 28/ 2,/ 6-88] [=7 :8 6]D2;-[[29 28/ ;.9 ./]=: [729 .27 -7672 6 _:8 9-6c;2 @-792; 62 /7=>2 >-:7` ]2  6]D2;-[[29 28/ ;.9 ./] D=;.62 ,. 2/ ,2:;29 28/,. ;2 >Z=9[ 9=\8]/.^:2 8 _2,/ @-8>/.-8 ^:2 62  B � 7  8-:, =D-8, D: ^:2 ;2, D=7.=/.-8, 6: >Z=9[28 �� � * � ,-8/ =: 9=a.9:9 62 %&�  9=., >2, D=7.=/.-8, ,-8/ ;2, [;:, =`7:[/2, [7c, 6: 6.[� ;2 B� .8,.  9b92 /Z]-7.^:29 28/  ; _=;.\82928/ 28 >Z=9[ 9=\8]/.^:2 82 [2:/ -[ ]727 ,:7 ;2, [=7/.>:;2,/7=D27,=8/ ;2, ;=//2, ;2, [;:, 2a/]7.2:72, B
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total
Entries  35
Mean   0.009224
RMS    0.02051

-0.1 -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08 0.1
0

1

2

3

4

5

6

7

8

total
Entries  35
Mean   0.009224
RMS    0.02051

Final Yoff-Ycalc distrib

��� � A B10 % X.,/7.`:/.-8 �7]2;�>=;>:;] ?28 >9 C 62 ; _28 ,29`;2 62, ;=//2, /-:>Z]2,  7],:;/=8/ 62; _=;.\829 28/ =D2> >Z=9[ 9=\8]/.^:2 B

total
Entries  31
Mean   -0.004994
RMS    0.01251
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total
Entries  31
Mean   -0.004994
RMS    0.01251

Final Toff-Tcalc distrib

��� � A B1A % X.,/7.`:/.-8 �7]2;�>=;>:;] ?28 � C 62 ; _28,29`;2 62, ;=//2, /-:>Z]2,  7],: ;/=8/ 62 ; _=;.\829 28/ =D2> >Z=9[ 9=\8]/.^:2 B
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��� � A B1( % �2>-8,/7:>/.-8 62, [=7=9 c/72, 28 @-8>/.-8 62 ;= ,/=/.,/.^:2 ,-:9 .,2 =: [7-\7=9926 _=;.\82928/  7],:;/=8/ 62 ; _=;.\82928/ =D2> >Z=9[ 9=\8]/.^:2 B
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0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000
-0.005

0
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0.01

0.015
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0.025
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total
Entries  5
Mean x    9650
Mean y  0.0125
RMS x     5757
RMS y   0.008944

total
Entries  5
Mean x    9650
Mean y  0.0125
RMS x     5757
RMS y   0.008944

Final abs(Yoff-ycalc)=f(tracknum) distrib
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total
Entries  5
Mean x    9650
Mean y  0.0115
RMS x     5562
RMS y    0.008

total
Entries  5
Mean x    9650
Mean y  0.0115
RMS x     5562
RMS y    0.008

Final abs(Yoff-ycalc)=f(tracknum) distrib
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total
Entries  5
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Mean y  0.0105
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total
Entries  5
Mean x    6650
Mean y  0.0105
RMS x     3426
RMS y   0.005099

Final abs(Yoff-ycalc)=f(tracknum) distrib
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total
Entries  6
Mean x    8000
Mean y  0.01083
RMS x     4181
RMS y   0.007454

total
Entries  6
Mean x    8000
Mean y  0.01083
RMS x     4181
RMS y   0.007454

Final abs(Yoff-ycalc)=f(tracknum) distrib
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total
Entries  7
Mean x    6893
Mean y  0.0225
RMS x     4086
RMS y   0.01946

total
Entries  7
Mean x    6893
Mean y  0.0225
RMS x     4086
RMS y   0.01946

Final abs(Yoff-ycalc)=f(tracknum) distrib
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total
Entries  7
Mean x    6821
Mean y  0.02464
RMS x     3977
RMS y   0.02185

total
Entries  7
Mean x    6821
Mean y  0.02464
RMS x     3977
RMS y   0.02185

Final abs(Yoff-ycalc)=f(tracknum) distrib

��� � A B1) % �2>-8,/7:>/.-8 62, 6][;=>29 28/, 28 � ?28 >9 C 62 >Z=>:82 62, ;=//2, 28 @-8>/.-8 62;= ,/=/.,/.^:2 62 >2, ;=//2,  7],:;/=8/ 62 ; _=;.\829 28/ =D2> >Z=9[ 9=\8]/.^:2 B �2, 7],:;/=/, ,-8/[7],28/], [-:7 >Z=^:2 >Z=9`72 3 62 \=:>Z2 < 67-./2 2/ 62 Z=:/ 28 `=, [-:7 ;2, >Z=9`72, & < %� B
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� �� � "VJTGOPHVJP 	��
� �� ���� ��� ����5 _=;.\82928/ �Z-7,>Z=9[� 62, 6]/2>/2:7, 62, ,/=/.-8, 0  A 2/ & 2,/ >-8>;:=8/ B #8 2�2/  ,-:,62, Z�[-/Zc,2, @-7/2, >-8>278=8/ ;2 6][;=>29 28/ .8./.=; 62, ;=//2,  ;2 [7-\7=992 72>-8,/7:./ ;2,[=7=9 c/72, a  � 2/ � =D2> 62 /7c, `-882, [7]>.,.-8, B � .8 ,.  ,. ;2, ;=//2, ,-8/ /-:/2, 6][;=>]2,.86][28629 28/ 62 &�� ��  .; 2,/ [-,,.`;2 62 72/7-:D27 >2, 6][ ;=>29 28/, < (� �� [7c, 28 a  %� ��[7c, 28 � 2/ < � B�� %� 28 � B �; 2,/ [-,,.`;2 6 _]D=;:27 ;2, >-8,]^:28>2, 62 >2, 2772:7, =[7c, =;.\82928/,:7 ;2, [ 27@-79=8>2, 62 72>-8,/7:>/.-8 28 9 =,,2 .8D=7.=8/2 6: ,[ 2>/7-9 c/72 B 5=  .\:72 A B1! 6-882:82 >-9[=7=.,-8 62, 7],-;:/.-8, 28 9=,,2 .8D=7.=8/2 =:/-:7 6: � 6=8, 62:a >=,  -Y ;2, >Z=9`72,,-8/ 6][;=>]2, 62 &�� �� 62 ;2:7 [-,./.-8 .8./.=;2 3 6=8, ;2 >=, -Y ;= [-,./.-8 62, 6]/2>/2:7,2,/ >-88:2 62 9 =8.c72 [=7@=./2  ;= 7],-;:/.-8 28 9 =,,2 .8D=7.=8/2 6: � 2,/ 62 �6� � �	 2/ 6=8,;2 >=, -Y >2;;2>. 2,/ /-/=;29 28/ .8>-88:2  =[7c, /7=) 2>/-\7=[Z.2 2/ =;.\829 28/ 62, 6]/2>/2:7, 28/7=>2, 67-./2,  [:., 9 .,2 28 9 =7>Z2 6: 6.[� ;2 2/ /7=) 2>/-\7=[Z.2 28 /7=>2, >-:7` ]2,  ;= 7],-;:/.-8,:7 ;= 9 =,,2 .8D=7.=8/2 72>-8,/7:./2 2,/ =;-7, 62 ��� � �	 B 5= 6]\7=6=/.-8 2,/ 62 �6 � �	  [=7>-9[=7=.,-8 =: �� � �	 6=8, ;2 >=, -Y ;= [-,./.-8 62, 6]/2>/2:7, 2,/ /-/=;29 28/ .8>-88:2 B �2//26]\7=6=/.-8 62 �6 � �	 2,/ < =,,- >.27 =:a �66 �� 62, 6][;=>29 28/, .8./.=:a 62, ;=//2,  2/ =:a
(���� /7=>2, :/.;.,]2, [=7 ;2 [7-\7=992 6 _=;.\829 28/ B �; 2,/ `.28 28/286: [-,,.`;2 62 72>-8,/7: .72;2, [-,./.-8, 62, >Z=9`72, 62 9 =8.c72 [;:, [7]>.,2  =D2> [;:, 6 _]D]829 28/, B 52 /7.\\27 6: `7=,6.9:-8 6 _�5 ��# @-8>/.-882 < :82 @7]^:28>2 9 =a.9 =;2 62 % �
� 3 6=8, >2, >-86./.-8,  % 9.8:/262 [7.,2 62 6-88]2 6-./ ,:� 72 < -`/28 .7 (���� /7=>2,  ,. ; _-8 82 >-8,.6c72 ^: _:82 ,2:;2 /7=>2 [=7]D]829 28/ B 52, 9:;/.[ ;.>./], ];2D]2,  9b92 [-:7 62, [7.,2, 62 6-88]2, ;-7, 62 >-;;.,.-8 [[  =.8 ,.^:2 ;= D./2,,2 6: [7-\7=992 6 _=;.\829 28/ ?& ,2>-862, [=7 [=^:2/ 62 (���� /7=>2,C ;=.,,28/ [ 28,27^: _.; 2,/ [-,,.`;2 62 >-8/7� ;27 ;= [-,./.-882928/ 62, ;=//2, 28 /29[, 7]2; B

hInvMassRes
Entries  9055
Mean    9.674
RMS     0.374
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hInvMassRes
Entries  9055
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Mu+Mu- invariant mass (GeV/c2) around Upsilon

No displacements:
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hChi2PerDof
Entries  19036
Mean   0.6553
RMS    0.7937
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hChi2PerDof
Entries  19036
Mean   0.6553
RMS    0.7937

Muon track chi2/d.o.f.

hInvMassRes
Entries  10812
Mean    9.677
RMS    0.3851
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��� � A B1! % � 2>-8,/7:>/.-8 62 ;= 9 =,,2 .8D=7.=8/2 =:/-:7 6: � 62, 6.9:-8, 6]/2>/], 6=8, ;2,[2>/7-9c/72 B  .\:72 6: Z=:/ 3 ;2, ;=//2, ,-8/ 6][;=>]2, 62 &�� �� 62 ;2:7 [-,./.-8, /Z]-7.^:2,  9=.,>2, 6][ ;=>29 28/, ?,:[[-,], [=7@=./29 28/ >-88:,C ,-8/ [7., 28 >-9[/2 ;-7, 62 ;= /7=) 2>/-\7=[Z.2 B
 .\:72 6: `=, 3 ;2, ;=//2, ,-8/ 6][;=>]2, 62 &�� ��  9=., >2, 6][;=>2928/, ,-8/ ,:[[-,], .8>-88:, 3=[7c, /7=) 2>/-\7=[Z.2 2/ =;.\829 28/ 62, >Z=9`72, < ; _=.62 62 /7=>2, 67-./2,  ;2 >Z=9[ 9=\8]/.^:22,/ =>/.D] 2/ :82 ,2>-862 ]/=[2 62 /7=) 2>/-\7=[Z.2 28 /7=>2, >-:7`]2, [ 279 2/ 62 72>-8,/7:.72 ;=9 =,,2 .8D=7.=8/2 B52 >=, 62 ; _=;.\829 28/ 62, >Z=9`72, =D2> :8 >Z=9[ 9=\8]/.^:2 8-8 8:; 6-882 62 `-8, 7],: ;/=/,28 a  9=., ;2, 72>-8,/7:>/.-8, 62, [-,./.-8, 62, >Z=9`72, 28 � 2/ 28 � ,-8/ @-7/29 28/ >-77];]2, =:a
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.9 [:;,.-8, 62, [=7/.>:;2, B $ . ;2, ;=//2, >28/7=;2, ,-8/ 72>-8,/7: ./2, =D2> ;2, 9b92, [7]>.,.-8, ^:26=8, ;2 >=, [7]>]628/  ;2, ;=//2, ;2, [;:, 2a>28/7]2, ,-8/ 9 =; [-,./.-88]2, [=7 ; _=;.\829 28/  28 7=.,-862, D=7.=/.-8, ];2D]2, 6: >Z=9[ 9=\8]/.^:2 D: [=7 ;2, ;=//2, ;2, [ ;:, 2a/]7.2:72, B 5=  .\:72 A B0�[7],28/2 ;2, 7],:;/=/, 62 ; _=;.\829 28/ 62, 6]/2>/2:7, =[7c, 9 .,2 28 9 =7>Z2 6: 6.[� ;2 3 ;= [7- >]6:726 _=;.\82928/ =.8,. ^:2 >2;;2 62 /7=) 2>/-\7=[Z.2 ,-8/ 6-8> 7]=;.,]2, < ; _=.62 62 /7=>2, >-:7` ]2, B5= 9 =,,2 .8D=7.=8/2 72>-8,/7:./2, 6-882 :82 7],-;:/.-8 62 ��� � �	 B 5= 6]\7=6=/.-8 62 ;= 9 =,,2.8D=7.=8/2 [=7 7=[[-7/ =: >=, .6]=; 2,/ 6-8> 62 9-.8, 62 �6 � �	 6=8, ;2 >=, 62, /7=>2, >-:7` ]2, BX2 [;: ,  ; _=;.\829 28/ 62, ;=//2, 28 >Z=9[ 9=\8]/.^:2 6=8, >2 /7=D=.; ,:[[-,=./ 62, >-86./.-8,.8./.=;2, /7c, 6]@=D-7=`;2, ?9-:D29 28/, .86][286=8/, 62 �66 �� 62 >Z=>:82 6 _28/72 2;;2,C B � 7 ; _=;.\829 28/ < ; _=.62 62 /7=>2, 67-./2, ?,=8, >Z=9[ 9=\8]/.^:2C 6-./ [ 2792//72 62 9 2,:727 ;2,[-,./.-8, 62 >Z=>:82 62, ;=//2, 6=8, :8 [729 .27 /29[,  [:.,  =[7c, ;= 9 .,2 28 @-8>/.-8829 28/ 6:6.[� ;2  .8/27D.2867= ; _=;.\829 28/ 28 >Z=9[  /28=8/ >-9[/2 62, [-,./.-8, 62, ;=//2, 6-88]2, [=7;2 �#$ B $=7 >-8,]^:28/  >2//2 6]�28>2 6: [7-\7=992 6 _=;.\829 28/ 28 >Z=9[ 9=\8]/.^:2 2,/ <72;=/.D .,27 [-:7 62:a 7=.,-8, 3 6 _:82 [=7/  ;2, 6][;=>2928/, .8 ./.=:a 62, ;=//2, ,27-8/ =,,2� @=.` ;2, 2/ 6 _=:/72 [=7/ >2, 6][;=>29 28/, 62 ;=//2, 82 ,27-8/ [=, .86.D.6:2;, 9 =., >--76-88], [=7 [;=8, 626]/2>/.-8 B
hInvMassRes
Entries  839

Mean    9.675

RMS    0.3912

 / ndf 2χ  404.4 / 5

Constant  0.6282±  87.5 

Mean      0.001116±  9.54 

Sigma     0.001357± 0.1227 
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��� � A B0� % � 2>-8,/7:>/.-8 62 ;= 9 =,,2 .8D=7.=8/2 =:/-:7 6: � 62, 6.9:-8, 6]/2>/], 6=8, ;2,[2>/7-9c/72 B 52, ;=//2, ,-8/ 6][;=>]2, 62 &�� ��  9=., >2, 6][;=>29 28/, ,-8/ ,:[[-,], .8>-88:, 3;2 >Z=9[ 9=\8]/.^:2 2,/ =;-7, =>/.D] 2/ =[7c, /7=) 2>/-\7=[Z.2 2/ =;.\829 28/ 62, >Z=9`72, 28 /7=>2,>-:7`]2,  ;= 9 =,,2 .8D=7.=8/2 2,/ 72>-8,/7:./2 B
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� �� � FJJK
K 	�	
� �� ������5 _]^:=/.-8 A B)  ^:. , _]>7./ @-792;;29 28/ >-992 ; _]^:=/.-8 A B( -Y ; _.86.>2 . 2,/ 9:2/ [ 2:/ ,27]]>7.72 >-992 ,:./ 3

�
�����������

� � � + + + 	 � + + +
+ +
+ + 6 6
+ +	
� 6 � � 6
+ +
+ 6 6 +
+ +

�
�

�
�����������


 �����
+
+
+
 ��!%'# ��
+
+
+

�
�
�

�
�����������

� ��
+
+
+� �
+
+
+

�
�

?A B%� C
-: 3

% � � 2/ �� ,-8/ >-9[-,]2, :8 .^:2928/ 62, 6]7.D]2, 62 	e [=7 7=[[-7/ =:a [=7=9 c/72, 6 _=;.\82928/  fghf� %����% � � 2/ � � ,-8/ >-9[-,]2, :8.^:29 28/ 62, 6]7.D]2, 62 	e [=7 7=[[-7/ =:a [=7=9 c/72, 62 /7=>2 fghf� % �����% ;= 9 =/7.>2 	 � .8>;:2 62, /279 2, >7-.,], 62 /�[2 3 � fghf� %���� � � fghf� %����� ��8D27,27 :82 9 =/7.>2 >-992 >2;;2 62 ; _]^:=/.-8 A B%� 2,/ :82 -[]7=/.-8 6-8/ ;2 /29[, 62 >=;>:;2,/ [7-[-7/.-882; < ;= 6.928,.-8 62 ;= 9 =/7.>2 ?D-.7 9 b92 .9[-,,.`;2 28 7=.,-8 62 6.D27\28>2,8:9 ]7.^:2,C B � 7  ,. ; _-8 [7286 :8 >=, /�[.^:2 [-:7 ; _=;.\829 28/ 62, ;=//2, 6: ,[2>/7-9 c/72 6.9:-8 .; � = %01 ;=//2, =D2> 0 [=7=9 c/72, 6 _=;.\82928/ >Z=>:82  ,-./ 0!( [=7=9 c/72, 6 _=;.\829 28/ B $-:7-`/28.7 :8 =;.\82928/ 62 ^:=;./]  6 _2a[]7.28>2 .; @=:/ 28D.7-8 %���� ?-7672 62 \7=862:7C  2/ 6-8>A���� [=7=9c/72, 62 /7=>2, 6=8, ;2 >=, ;2 [;:, ,.9[;2 62, /7=>2, 67-./2, B �: /-/=;  ;= 6.9 28,.-8 62;= 9 =/7.>2 < .8D27,27 2,/  6=8, ;2 9 2.;;2:7 62, >=, 62 [;: , 62 A���� � *]=89-.8,  .; 2,/ [-,,.`;2 62/.727 [=7/. 62 ; _28,29`;2 62, /279 2, 8:;, 62 >2//2 9 b92 9 =/7.>2  [-:7 6]>-9[-,27 ; _.8D27,.-8 28[;:,.2:7, .8D27,.-8, 62 9 =/7.>2, 62 [;: , [2/./2 6.9 28,.-8 B�; 2,/ [-,,.`;2 6 _]>7.72 ;= 9 =/7.>2 62, [=7=9 c/72, 6 _=;.\829 28/ ,-:, ;= @-792 3
 ����� � � �����28 :/.;.,=8/ ;2, 9 =/7.>2, ,:.D=8/2, 3
� � � ����������

� � � ���������� 	 ����� 	
�2/
�� � ��������� �

�� � ���������� 	 ����� � �
� 7 ;2 >=;>:; 62 >2, 62:a 6278.c72, 9 =/7.>2, 82 @=./ .8/27D28.7 ^:2 ; _.8D27,.-8 62, 9 =/7.>2, � � :82[=7 :82 ?:82 9 =/7.>2 [=7 /7=>2C  2/ 62 9 b92  ; _.8D27,.-8 62 ;= 9 =/7.>2 � � 2,/ [-,,.`;2 [:.,^:2 ;=6.9 28,.-8 62 >2//2 6278.c72 2,/ ]\=;2 =: 8-9`72 62 [=7=9 c/72, 6 _=;.\82928/ ?%01 0 C B
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��	 � ������� ��
�

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

#8 %!!)  & B B �:8.-8 2/ � B '-\/ 6]D2;-[[c728/ :82 8-:D2;;2 =[[7- >Z2 :/.;.,=8/ ;2, ,:[[72,,.-8, 72;=/.D2, 62, 7],-8=8>2, 62 ;= @=9 .;;2 6: �  =�8 62 6]�8.7 ; _2a .,/28>2 2/ ;= 8=/:72 6: $ ;=,9 =62 (:=7� , 2/ 62 � ;:-8, 6=8, ;2, >-;;.,.-8, 6 _.-8, ;-:76, :;/7=72;=/.D .,/2, =: 5
� ))�* B �2//2 =[[7- >Z2 8]>],,./2 [;:, [7]>.,]9 28/ ; _]/:62 6: 7=[[-7/ +,+ 28 @-8>/.-8 62 ; _.9 [:;,.-8 /7=8,D27,2 
 
62 ;= 7],-8=8>2 B (-:/ 6 _=`-76  ) 2 7=[[2;27=. ;2, 7=.,-8, 62 ; _]/:62 62 >2//2 -`,27D=`;2  =.8 ,. ^:2;2, D=7.=`;2, :/.;.,]2, 6=8, >2 9-6c;2 /Z]-7.^:2 62 ,:[[72,,.-8 62, 7],-8=8>2, 6=8, ;2 [;=,9 = B &2[7],28/27=. 28,:./2 ;2, 7],:;/=/, 6: 9-6c;2 [7-) 2/] 6=8, ;2 >=8=; 6.9:-8.^:2 2/ 9-6.�] =�8 62[728672 28 >-9[/2 ;2, /7=D=:a ;2, [ ;:, 7]>28/, ,:7 ;2, ,2>/.-8, 2� >=>2, 62 [7-6:>/.-8 6.72>/2 62,7],-8=8>2, )AA *  ;2, 7=[[-7/, 6 _29`7=8>Z29 28/ 6-88], [=7 )A(*  2/ ;2, /29[]7=/:72, 62 6]>-8�82928/ >=;>:;]2, 7]>29928/ [=7 $ B X .\=;  $ B $2/72>��� 2/ 
 B $=/� )' %* B �; >-8D.2867= =;-7, 62 ,/=/:27^:=8/ < ;= D=;.6./] 62 >2 9-6c;2 =:a 7=[.6./], �< ; _=D=8/� =,,- >.]2, < ; _=>>2[/=8>2 6: `7=, 6.9:-86 _�5 ��# B X2, ,.9:;=/.-8, 62, [27@-79 =8>2, 6: ,[ 2>/7-9 c/72 6.9:-8 >-8,/./:27-8/ ;= ,2>-862 [=7/.2 62 >2//2 ]/:62 B �; , _=\.7= 62 [7-6:.72 ;2, ,[ 2>/72, 28 9 =,,2 .8D=7.=8/2 ;2, [;:, 7]=;.,/2, [-,,.`;2,=,,- >.], =:a 6.�]728/2, >-9[-,=8/2, 6: `7:./ 62 @-86 2/ 62, 7],-8=8>2, B �; ,27= =;-7, [-,,.`;2 626]�8.7 :82 [7- >]6:72 6 _=):,/29 28/ 62 >2, ,[ 2>/72, .,,:, 62, ,.9:;=/.-8, � ;.�--/  [7- >]6:72 [2792//=8/ 62 >=;>: ;27 ;2 7=[[-7/ 62 [7-6:>/.-8 � -+ , .� -+ .
2/ ,-8 2772:7 ,/=/.,/.^:2 =,,- >.]2 B �2//2 ]/:62,27= @=./2 6=8, ;2 >=, 6 _:8 ,� ,/c92 [:729 28/ Z=67-8.^:2 9 =., =:,,. [ -:7 ;2, 6.�]728/, ,>]8=7.-, 62[;=,9 = ]D-^:], [7]>]629928/  2/ >2 [-:7 6.�]728/2, /7=8>Z2, 28 
 
 B 52, 7],:;/=/, ,27-8/ 6.,>:/],< ;= �8 6: >Z=[./72 B �2, /7=D=:a ,-8/ ; _-` ) 2/ 6 _:82 8-/2 �5 ��# 28 >-:7, )(&* B

� �/ 0� 1 �23 ��
� ���� 4�� ���� 
� ���� �� � ��  �����
� �� �� ���!�5� ��  �!����

#8 %!')  6 =7,>Z 2/ $2/7-8� .- .8D2,/.\:28/ ;2, 2�2/, [-/28/.2;, 62 ;= @-79 =/.-8 6 _:8 [;=,9 = ,:7;2, D=7.=` ;2, >.8]9 =/.^:2, 62, ]/=/, >Z=79-8.:9 [7-6:./, ;-7, 62, >-;;.,.-8, 6 _.-8, ;-:76, :;/7=72;=/.D .,/2, )()* B #8 %!''  & B$ B � ;=.�-/ 2/ & B� B � ;;./7=:;/ [:`;.28/ :8 =7/.>;2 < [7-[-, 62, 2�2/,62 ; _]D-;:/.-8 ,[=/.-/29[-72;;2 6 _:8 $(� ,:7 ;= [7-6:>/.-8 6: 789 )(( * B �2, /7=D=:a ]D-^:28/28 [=7/.>:;.27 ;= [-,,.`.;./] 62 >-882>/27 ;2, 6.,/7.`:/.-8, 28 .9[:;,.-8 62, 7],-8=8>2, =: /29[,62 D.2 6: [;=,9 = B X2, /7=D=:a ,.9 .;=.72, ,-8/ =;-7, [:`;.], ^:2;^:2, 9-., [ ;:, /=76, [=7 �Z: 2/
# =/,:. )('* B X .a =8, [ ;:, /=76  � B �:  X B 6Z=7�22D 2/ 
 B $=/� )' * :/.;.,28/ >27/=.82, Z�[-/Zc,2, 62>2 9-6c;2 62 ,:[[72,,.-8 62, 7],-8=8>2, 6=8, ;2 [;=,9 = [-:7 [7]D-.7 ;2, ,:[[72,,.-8, 6: 789 2/6: 9 � 28 @-8>/.-8 62 ;2:7 .9[:;,.-8 /7=8,D27,2 =:a ]827\.2, 6: �
 �� 2/ 6: 5
� B #8 [=7/=8/ 626.,/7.`:/.-8, 62, \;:-8, .,,:2, 62 >=;>:;, [;:, >-9[;2/,  & B B �:8.-8 2/ � B '-\/ ))�* 72[728828/ >2//2]/:62  28 >=;>:;=8/ =;-7, ;2, 7=[[-7/, 62 [7-6:>/.-8 : ,;<: 2/ +,+ B �2, 7=[[-7/, 62 [7-6:>/.-8 [2:D28/
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��� � & B% % �=[[-7/ 62 [7-6:>/.-8 + ,+ 28 @-8>/.-8 6: 
 
 92,:7] [=7 ;= >-;;=`-7=/.-8 �X ;-7, 62>-;;.,.-8 , 
 � �
 < �� � � +� � �	 B
[7],28/27 62, =9[;./:62, 28 @-8>/.-8 62 
 
 =,,2� .9 [-7/=8/2  6-8> 9 2,:7=` ;2, 2a[ ]7.9 28/=;29 28/ B5 _.8/]7b/ 62 ;= 9 2,:72 62 >2, 7=[[-7/, 2,/ /7.[ ;2 3

% 6 _:82 [=7/  ;2, 2�2/, 6 _]>7=8/=\2 62, \;:-8, ?;2 � ,Z=6-� .8\� 62, \;:-8,C ,-8/ 2�=>], < /7=D27,; _2a[72,,.-8 6: 7=[[-7/ 62, [7-6:>/.-8 : ,;<: -: +,+ [:.,^:2 >2;: .>. 2,/ .628/.^:2 [-:7 ;2 9 2/;2 9 � =.8,. ^:2 [-:7 ;2 � 2/ ;2 � � B
% 6 _=:/72 [=7/  `.28 ^:2 @=.` ;2, =:a ]827\.2, 6: 5
�  ;2, ,2>/.-8, 2� >=>2, 6 _=`,-7[/.-8 8:>;]=.7262, 7],-8=8>2, 6 _:82 9 b92 @=9 .;;2 [ 2:D28/ b/72 6.�]728/2, 2/ [2:D28/ \]827 ;2, ]/:62, 28>28/7=;./] 62, [7-6:>/.-8, 72;=/.D2, 62, 7],-8=8>2, B 5 _2a[72,,.-8 62 ;= 6][ 286=8>2 28 
 
 62,7=[[-7/, 62 [7-6:>/.-8 62, 7],-8=8>2, , _=� 7=8>Z ./ 62 >2//2 2�2/ 6 _=`,-7[/.-8 3 28 2�2/  [-:7:82 >;=,,2 62 >28/7=;./] 6-88]2  ;2, ,2>/.-8, 2� >=>2, 6 _=`,-7[/.-8 8:>;]=.72 6: � 2/ 6: � �,-8/ >-8,/=8/2, ?2;;2 82 6][ 28628/ 28 [=7/.>: ;.27 [=, 6: 
 
 C B $ . >2, 62:a ,2>/.-8, 2� >=>2,6 _=`,-7[/.-8 ,-8/ 6.�]728/2,  2/ �a28/ ;= D=;2:7 6: 7=[[-7/ 62 [7-6:>/.-8 +,+  2;;2, 82 ,-8/[=, < ; _-7.\ .82 62, D=7.=/.-8, 62 >2 7=[[-7/ B � .8,.  9b92 ,. ;2 8.D2=: \;-`=; 6: 7=[[-7/ 2,/=�2>/] [=7 =`,-7[/.-8 8:>;]=.72  ,2, D=7.=/.-8, 82 ;2 ,-8/ [=, B
% 28�8  =:>:8 2�2/ 62 6][286=8>2 28 
 
 62, 7=[[-7/, 62 [7-6:>/.-8 : ,;<: -: +,+ 8 _= 28>-72]/] -`,27D] B 52, 6278 .27, 7],: ;/=/, 62, 9 2,:72, 62 [7-6:>/.-8 6: � ��� � 2/ � ��� � 62 ;=>-;;=`-7=/.-8 �X =: (2D=/7-8 ))%* [279 2//28/ 62 >=;>:;27 >2 7=[[-7/ ?.86.^:]  .\:72 & B%C2/ >-8� 79 28/ >2//2 Z�[-/Zc,2 3 ):,^: _< 62, .9[:;,.-8, /7=8,D27,2, 62 �6 	 �	 8	  ;2 7=[[-7/2,/ 28 2�2/ >-8,/=8/ ?8-:, 72D.2867-8, ,:7 >2 [-.8/ ;-7, 62 ; _]/:62 62, 6.,/7.`:/.-8, 28 
 
 62>Z=>:82 62, 7],-8=8>2,C B
�2, >-8,/=/, >-9`.8], ;=.,,28/ [ 28,27 ^:2 /-:/2 6][ 286=8>2 28 
 
 6: 7=[[-7/ 62 [7-6:>/.-8+,+ ;-7, 62 >-;;.,.-8 $`$` =:a ]827\.2 6: 5
� 82 [2:/ b/72 =//7.`:]2 ^: _< ;= @-79 =/.-8 6 _:8 ]/=/6]>-8�8] ))� * B �; 2,/ 6-8> .9[-7/=8/ 6 _2,,=�27 62 ^:=;.�27 ; _=[/./:62 6: ,[2>/7-9 c/72 < 6.,>27827>2, 2�2/, [-/28/.2;, 28 .9[:;,.-8 /7=8,D27,2 B

� ���� 
�

 � � �� ���� � �� ��

������� ��� �!��������
$-:7 6]�8.7 ;2 [-/28/.2; ^:=7��=8/.^:=7� =: [729 .27 >Z=[./72 62 >2 /7=D=.;  8-:, =D.-8, .8/7-6:./ ;= ;-8\:2:7 6 _]>7=8/=\2 � �� � B � [=7/.7 62 >2//2 ;-8\:2:7  .; 2,/ [-,,.`;2 62 >-8,/7:.72 :82

te
l-0

00
09

49
3,

 v
er

si
on

 1
 - 

4 
Au

g 
20

05



� �	� �K � VNRGK 	��

$(� $3 ?* C =D2> � � � � +�� 	 �	 2/ �� � 6 +� 2��� �2� � �� �� �	 � 
 
 �, � �	 �	 �
� 1 BA! 0! % 1! B&
� � ' BA)A 1(� A0 B&
& � ' BA)A 1(� 0� B)

$(� 0,=D2:7, =D2> � � � ��6 � �	 2/ �� � 6 +� 2��� �2� � �� �� �	 � 
 
 �, � �	 �	 �
� � B%! %%1& �
� � 0 B�! AA) %1 B'0& � & B&0 0(' %' B&'

��� � & B% % '=;2:7, =: 5
� [-:7 62, >-;;.,.-8, >28/7=;2, < ��

� �
� � +� � �	 �8:>;]-8 62 ��  62 ��2/ 62 
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   With Indirect DecaysΥ’/ ΥProduction Ratio   

 (T)µSU(N) form of    (T)µ3-flavors form of   
E. Dumonteil, PhD Thesis

 (GeV)Tp
0 5 10 15 20 25 30 35 40 45

 (GeV)Tp
0 5 10 15 20 25 30 35 40 45

Υ’/ Υ

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

R=7.1 fm (solid)

R=3.8 fm (dashed)

R=1 fm (dot-dashed)

 (GeV)Tp
0 5 10 15 20 25 30 35 40 45

 (GeV)Tp
0 5 10 15 20 25 30 35 40 45

Υ’/ Υ

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

��� �� � ��

��� � & B! % �=[[-7/ 62 [7-6:>/.-8 /-/=;2 ?.8>;:=8/ ;2, 6]>7-.,,=8>2, .86.72>/2,C �+,+ �
 � ����28 @-8>/.-8 6: 9-928/ /7=8,D27,2 6=8, ;2, >=, $(� $3 ?* C ?< \=:>Z2C  2/ $(� $3 ?0C ?< 67-./2C[-:7 /7-., 7=�-8, 6.�]728/, B
6.72>/2 28/72 ;2, 7],:;/=/, 62 ;= ,.9:;=/.-8 2/ >2:a 62 ;=  .\:72 & B%� B

te
l-0

00
09

49
3,

 v
er

si
on

 1
 - 

4 
Au

g 
20

05



� �
 � � UVNOTMHVJ NKP P7 KTMUKP KJ LSPPK HJ�SUHSJMK 	��

 (GeV)Tp
0 2 4 6 8 10 12 14

 (GeV)Tp
0 2 4 6 8 10 12 14

Υ’/
Υ

0

0.1

0.2

0.3

0.4

0.5

��� �� � ��
 (GeV)Tp

0 2 4 6 8 10 12 14
 (GeV)Tp

0 2 4 6 8 10 12 14

Υ’/
Υ

0

0.1

0.2

0.3

0.4

0.5

�� � ��� *� ��

��� � & B%� % �=[[-7/ 62 [7-6:>/.-8 /-/=;2 ?.8>;:=8/ ;2, 6]>7-.,,=8>2, .86.72>/2,C �+ ,+ �
 � ���� 28@-8>/.-8 6: 9-928/ /7=8,D27,2 6=8, ;2, >=, $(� $3 ?* C ?/7=./ [ ;2.8 C  2/ $(� $3 ?0 C ?[-.8/.;;],C[-:7 62:a >Z-.a 62 7=�-8, B 5= D=;2:7 �a2 62 � B1( 6: 7=[[-7/ 62 [7-6:>/.-8 ,=8, 2�2/ 62 [;=,9 =2,/ .86.^:]2 28 /7=./ [;2.8 [-:7 >-9[=7=.,-8 B
� �� ���2��	 ��� 2�� �� ��	��� �� � 
��� ���
� �
�	�

��8 62 6]>7.72 =: 9 .2:a ;2, [ 27@-79=8>2, 6: ,[ 2>/7-9 c/72 6.9:-8, >-8>278=8/ ;= 9 2,:72 628-/72 -`,27D=`;2  :8 ,[ 2>/72 28 9 =,,2 .8D=7.=8/2 62, 6.9:-8, ;2 [;: , 7]=;.,/2 [-,,.`;2 6-./ b/7272[7-6:./ B 52, [7- >]6:72, [7-6:.,=8/ 62 /2;, ,[ 2>/72, < ; _=.62 6: ;-\.>.2; � ;.�--/ ,-8/ 6]>7./2,6=8, )AA * B �; >-8D.28/ 62 7=[[2;27 .>. ;2, [7.8>.[=;2, ]/=[ 2, 62 >2//2 [7- >]6:72  =.8,. ^:2 62 [7]>.,27;2, 6.�]728/2, D=7.=` ;2, :/.;.,]2, [-:7 -`/28.7 ;2, ,[ 2>/72, �8=:a B 52, 6.�]728/2, >-9[-,=8/2, 62>2, ,[ 2>/72, ?>-992 ;2, 7],-8=8>2,  ;2 `7:./ 62 @-86 >-77];] -: 8-8>-77];]C ,-8/ >=;>:;]2, [-:7 62,]D]829 28/, .,,:, 62, %�� 62, >-;;.,.-8, $` $` < � +� � �	 �8:>;]-8 ;2, [ ;:, >28/7=;2, B �2//2 /7=8>Z228 >28/7=;./] 62 ;= ,2>/.-8 2� >=>2 \]-9 ]/7.^:2 � � �� �� #$ >-772,[-86 < :82 /7=8>Z2 28 >28/7=;./] 62 A��62 ;= ,2>/.-8 2� >=>2 6:72 /-/=;2  8-/]2 � � �� �"%�  [-:7 ;= [7-6:>/.-8 62 [7- >2,,:, .8>;: ,.@, ))!* B 52[=7=9 c/72 6 _.9[=>/ � >-772,[-86=8/ 2,/ ,./:] 28/72 6 2/ � 2� )AA * B 52, ]>Z=8/.;;-8, 6 _]D]829 28/,-8/ :82 ,/=/.,/.^:2 >-772,[-86=8/ < % =88]2 5
� ?% 9-., 62 [7.,2 62 6-88]2, 2�2>/.D2 [-:7 ;2,>-;;.,.-8 , $`$`  2/ :82 2� >=>./] 62 ;= 9=>Z.82 6 _28D.7-8 A�� C B
� �� �� ���� �� ����� ����  � ��� �� � ������ 
���� ��� ������ ����
� VLWUK MVMSG NK � I�J�U�P52 [729 .27 [=7=9 c/72 < 6]�8.7 2,/ ;2 8-9`72 /-/=; 62 � < \]8]727 B 5= ,2>/.-8 2� >=>2 6.72>/262 [7-6:>/.-8 [-:7 ; _28 ,29`;2 62, 7],-8=8>2, 62 ;= @=9 .;;2 6: � >-8,.6]7]2, ?�  � � =86 � �� C ;-7,62 >-;;.,.-8 , [[ < � +� � �	  2/ 8-/]2 �+��  2,/ 62 6 +"� � � B 52 @=>/2:7 62 8-79 =;.,=/.-8 =:a >-;;.,.-8,�� 2,/ 6]�8. [=7 3 	 � +� � �� �� +	 '-Y 	 � 2,/ ;2 @=>/2:7 62 � @2266-�8� /28=8/ >-9[/2 62 ;= 6]>7-.,,=8>2 62, ]/=/, 2a>./],  � � �� �� 2,/;2 7=[[-7/ 6 _29`7=8>Z29 28/ 6=8, ;2 >=8=; 6.;2[/-8.^:2  2/ 	 ;2 8-9`72 62 8:>;]-8, 6: 8-�=: � B$=7 >-8,]^:28/  ;= ,2>/.-8 2� >=>2 62, ]/=/, � 6]>7-.,,=8/ 28 6.9:-8, ;-7, 62 >-;;.,.-8, $`$` <
� +� � �	 �8:>;]-8 2,/ 3 �+
�� ��� �� � � � -" +	 � +� � �� �� +�6�' +�+��=D2> � -" 72[7],28/=8/ ;2 @=>/2:7 62 >-772>/.-8 62, 2�2/, 62 ,Z=6-� .8\ B 52 8-9`72 /-/=; 62 � [7-6:./28 :82 =88]2 2,/ 3

te
l-0

00
09

49
3,

 v
er

si
on

 1
 - 

4 
Au

g 
20

05



� �
 � � UVNOTMHVJ NKP P7 KTMUKP KJ LSPPK HJ�SUHSJMK 	��

� � � � ��� �� [=.72 62 8:>;]-8 �� �� � B%! � B%1 � B�)
� � �('	 ' �� �� � B%& � B�!A � B�&)

� + -(� .
 ����� �� � 6=8, /-:/ ; _=8\;2 ,-;.62 �'A6 �1% B'6 � %16
� + -(� .
�� ��� �� � 6=8, ; _=>>2[/=8>2 A��� %��� (��

��� � & BA % $2>/.-8, 2� >=>2, 62 [7-6:>/.-8 6.72>/2 2/ .86.72>/2 62, `-//-9-8.:9  2/ 8-9`72,=//286:, 28 % 9-., 62 [7.,2 6-88]2  6=8, /-:/ ; _=8\;2 ,-;.62 2/ :8.^:29 28/ 6=8, ; _=>>2[/=8>2 B �2,D=;2:7, ,-8/ >=;>: ;]2, [-:7 62, >-;;.,.-8, $` $` < ��

� �
� � +� � �	 �8:>;]-8 B

� +
�� ��� �� � � �� �+
����� �� �
� ]/=8/ ;= ;:9 .8-,./] 2/ � ;2 /29[, 62 [7.,2 62 6-88]2, 2�2>/.@ B #8 :/.;.,=8/ ;2, D=;2:7, � �� +�6'�	� �' ���  � � �6��  2/ � -" +	 � +� � �� �� +�6�' >-992 .86.^:] 6=8, )'�* ?>2//2 7]@]728>2 .8>;:2:8 @=>/2:7 % B0' =�8 62 72[7-6:.72 =: 9 .2:a ;2, 7],:;/=/, 7]>28/, 62 ;= >-;;=`-7=/.-8 �X C  -8-`/.28/ 3

� +
�� ��� �� � � � +�� �6�2/ 28 72,/72.\8=8/ ;2 >=;>:; =: %�� 62, >-;;.,.-8, ;2, [;:, >28/7=;2,  -8 /7-:D2 ;2 8-9`72 62 7],-8=8>2,[7-6:./2, 6=8, �� 3
� +
�� ��� �� � � " +�6� + �6�66 � ���666

�; 2,/ [-,,.`;2  62 9b92  62 >=;>:;27 ;2, 8-9`72, =//286:, [-:7 >Z=>:8 62, `-//-9-8.:9 B 5=(=`;2 & BA [7],28/2 ;2, 7],:;/=/, 6: >=;>:; [-:7 >Z=>:82 62, 7],-8=8>2,  28 .86.^:=8/ ;= D=;2:7 62,,2>/.-8, 2� >=>2, 62 [7-6:>/.-8, 6.72>/2, 2/ .86.72>/2, 62 ;= 7]@]728>2 )))* B $-8/ .86.^:], ]\=;2928/;2, 8-9`72, 62, ]/=/, � �	� � =//286:, ?6=8, /-:/ ; _=8\;2 ,-;.62C 2/ ;2, 8-9`72, =//286:, 6=8,; _=>>2[/=8>2 ?28D.7-8 A B'�  D-.7 )'� *C B
� S77 VUMP +,+ KM +,,+X2, 6-88]2, 62 ;= >-;;=`-7=/.-8 �X -8/ [279 ., 62 [=7=9 ]/7.,27 ;= 6][ 286=8>2 28 
 
 62 ;=[7-6:>/.-8 62 >27/=.8 , `-//-9-8.:9 B �2//2 [=7=9 ]/7.,=/.-8 [2:/ , _]>7.72 >-992 ,:./ )' %* 3

�� �� � �
�* �
 '
 � � � ��� ��6 +� ��
 
 �

-Y � � 6],.\82 ;= D=;2:7 62 ;= ,2>/.-8 2� >=>2 /-/=;2 62 ; _]/=/ � B � .8,.  ):,^: _< 9 =.8/28=8/  =:>:826][286=8>2 28 
 
 8 _=�2>/2 ;2 7=[[-7/ >-8,/=8/ +,+ B �2//2 729=7^:2 2,/ 6 _:82 .9[-7/=8>2 >7:>.=;26=8, >2//2 ]/:62  >=7 .; 2,/ =;-7, [-,,.` ;2 6 _.9[:/27 /-:/2 6][ 286=8>2 28 
 
 6: 7=[[-7/ < 62, 2�2/,62 [;=,9 = B X=8, ;2 >=, 62 ;= 9 =/.c72 [:729 28/ Z=67-8.^:2  72[7-6:./ .>. [=7 ;2, ,.9:;=/.-8,  ;2/=:a 62 [7-6:>/.-8 +,+ ,29`;2 b/72 6 _28D.7-8 � B1( ?[-:7 ;2, 6]>7-.,,=8>2, 28 6.9:-8C B �2 7=[[-7/>-772,[-86 =:a 6278.27, >=;>:;, /Z]-7.^:2, 62 � B '-\/ )))*  2/ 2,/ :/.;.,] [=7 ;2 \]8]7=/2:7 6 _]D]82928/, 6 _� ;.�--/ B �; 2,/ 28 2�2/ [-,,.`;2 62 >=;>:;27 ,= D=;2:7 \7�>2 =:a ,2>/.-8, 2� >=>2, .8>;:,.D2,?� � � � � � �
� � � C 62 >Z=>:82 62, 7],-8=8>2, 3

� �
� � � � +� �(' �� � � +	 '

� � +� �(' �� � +	 ' � �� +� � �
"6� � � � 6 +���X2 ;= 9 b92 9=8.c72  -8 /7-:D2 [-:7 ;2 7=[[-7/ + ,,+ 3

� ��
� � � � +� �(' �� �� � +	 '

� � +� �(' �� � +	 ' � �� +� � �
"6� � � � 6 +���

te
l-0

00
09

49
3,

 v
er

si
on

 1
 - 

4 
Au

g 
20

05



� �
 � � UVNOTMHVJ NKP P7 KTMUKP KJ LSPPK HJ�SUHSJMK 	��

�SUSL �MUHPSMHVJ KJ 
 
 KM KJ *X2, 6.,/7.`:/.-8, ,][=7]2, ,-8/ :/.;.,]2, [-:7 [=7=9 ]/7.,27 ;2, 6][ 286=8>2, 28 
 
 2/ 28 * 62 ;=[7-6:>/.-8 62, ]/=/, `-//-9-8.:9 ;-7, 62, >-;;.,.-8, [ [ < ��

� �
� �� � �	 B �2, [=7=9 ]/7.,=/.-8,,-8/ .,,:2, 62, 6278.27, >=;>: ;, #�$( 
� 62 � B '-\/ B # ;;2, ,-8/ .628/.^:2, [-:7 /-:, ;2, � � 2/6-88]2, [=7 ;2, @-79:;2, 3

��
�
 
 � 
 
� � �� �� 4� � '� (

=D2> 
 �
 � � +" 	 �	 8	 2/ 	 � � +�  2/ 3
��
�* � ��� � �* � *� �'

� �=D2> *� � " B5= [=7/.2 ,:[ ]7.2:72 62 ;=  .\:72 & B%% [7],28/2 >2, 62:a 6278 .c72, 6.,/7.`:/.-8, B 382 [=7=9 ]/7.,=/.-8 [;:, >-9[;2a2 9 =., [;:, 7]=;.,/2 2,/ ]\=;29 28/ .86.^:]2 6=8, ;2 >=, 62 >2, 9b92, >-;;.,.-8,? .\:72 & B%% =: 9 .;.2: C B #8�8  :82 [=7=9 ]/7.,=/.-8 62 ;= [7-6:>/.-8 62, `-//-9-8.:9 ;-7, 62>-;;.,.-8 $` $` < ��

� �
� � +� � �	 �8:>;]-8 2,/ :/.;.,]2 [=7 � ;.�--/  2/ 2,/ .86.^:]2 ,:7 ;= [=7/.2.8@]7.2:72 62 ;=  .\:72 & B%% B �; 72,,-7/ >;=.729 28/ 62 >2//2 �\:72 ^:2 ;2, D=;2:7, ;2, [;: , ];2D]2, 6:
 
 =>>2,,.`;2, 6=8, >2, >-;;.,.-8, ,-8/ ,./:]2, =:/-:7 62 �68�� 	 �	 B

�7 KTMUK KJ LSPPK NO PHIJSG
#8 :/.;.,=8/ >2, [=7=9 c/72, [-:7 \]8]727 ;2, 7],-8=8>2, � �� � �� ��  2/ 28 [7-[=\2=8/ >2, 6278.c72, 6=8, ;2 ,[ 2>/7-9 c/72 6.9:-8,  ;2 9-6:;2 62 ,.9:;=/.-8 7=[.62 6 _� ;.�--/� [279 2/ 6 _-`/28 .7;2, ,[2>/72, 28 9 =,,2 .8D=7.=8/2 62 >Z=>:82 62, 7],-8=8>2, B 5=  .\:72 & B%1 [7],28/2 ;2, 6.,/7.`:/.-8, 28 9 =,,2 .8D=7.=8/2 72>-8,/7: ./2 � �� �� [-:7 /7-., 8 .D2=:a 6.�]728/, 62 `7:./ 62 @-86 3

�6���  � B& -: % B 38 `7:./ 62 @-86 ]\=; < � .86.^:2 ^:2 ,2:;2, ;2, 7],-8=8>2, ,-8/ 72>-8,/7:./2, ,=8, /28.7 >-9[/2 6: `7:./ >-8,/./:] [=7 ;2, =:/72, [=7/.>: ;2, B 5= ^:=;./] 62 ;= /7=) 2>/-\7=[Z.2,2 6]\7=6=8/ [7-[-7/.-882;;29 28/ < ;= 9:;/.[;.>./]  .; ]/=./ .9[-7/=8/ 62 @-:78.7 62, 7],-;:/.-8,28 9 =,,2 .8D=7.=8/2 =,,- >.]2, < 6.�]728/, 8.D2=:a 62 `7:./ 3 �6��� B& 6-882 ;2, 6.,/7.`:/.-8, 289 =,,2 >-772,[-86=8/ =:a 9:;/.[;.>./], =//286:2, ,-./ �� 8�* � �666 B �6�� % >-772,[-86 < :8@=>/2:7 1 62 ,]>:7./] 72;=/.D2928/ < >2 6278.27 8.D2=: B X=8, ; _]/:62 ^:. ,:.D7=  ;2 `7:./ >Z-.,. 2,/ 62
% ?,=:@ 9 28/.-8 >-8/7=.72C  =�8 62 \=7627 :8 @=>/2:7 62 ,]>:7./] ,:7 ;2, 9:;/.[ ;.>./],  2/ 62 [72867228 >-9[/2 ;2, 2�2/, .8 ,/7:9 28/=:a ?>-992 ; _=;.\829 28/ 62, >Z=9`72,C ,:7 ;= 7],-;:/.-8 B 5 _:8.^:2>-:[:72 28 9-928/ /7=8,D27,2 2,/ >2;;2 6: ,� ,/c9 2 62 6]>;28>Z29 28/ ,:7 ;2, 9:-8, ,.9[;2,  �a]2< 
 
 �� � ��� �� � � � 	 �	 B �2//2 >-:[:72 [ 279 2/ 6 _];.9 .827 :82 [=7/.2 .9[-7/=8/2 6: `7:./ 62 @-86 ,=8, =�2>/27 ;2 ,.\8=; ?; _]/:62 6: � ,27= 6 _=.;;2:7, @=./2 =D2> :82 >-:[:72 28>-72 [;:, Z=:/2  <
" 	 �	  [;:, 2� >=>2 [-:7 ;2 7=[[-7/ ,.\8=;�`7: ./ C B 5 _28,29`;2 62, [=7=9 c/72, 6]�8., [7]>]629 928/ ,27= :/.;.,] [=7 ;2 9 -6:;2 62 ,.9:;=/.-8 7=[.62 6 _� ;.�--/ [-:7 ;= \]8]7=/.-8 62 >Z=>:82 62,=:/72, >-9[-,=8/2, 6: ,[ 2>/72 28 9 =,,2 .8D=7.=8/2 �8=; B � ; _=.62 62, ,[ 2>/72, 28 9=,,2 62 >Z=>:8262, 7],-8=8>2,  .; 2,/ [-,,.` ;2 62 6-8827 ;= ,/=/.,/.^:2 =,,- >.]2 < ;= 6]/2>/.-8 62 >Z=>:8 62, ]/=/,
�
� B �2//2 ,/=/.,/.^:2 .8>;:/ 6-8> ;2, 2�2/, 6 _=>>2[/=8>2 \]-9 ]/7.^:2 2/ 62 >-:[:72, >.8]9=/.^:2,6: 6]/2>/2:7 B 52, 7],:;/=/, ,-8/ 6-88], (=`;2=: & B& B

� �� �� ���� �� ����� ����  � ��� �� ���!����� ��!���� �� 
  ��� �
	 HPMUHWOMHVJP KJ 
 
 KM JVLWUK NK � �	� � I�J�U�P

��8 62 72[7-6:.72 ;2, 2�2/, 6: [;=,9 = ,:7 ;= 6][ 286=8>2 28 
 
 62 ;= [7-6:>/.-8 62, `-//-9-8.:9  ;= 6.,/7.`:/.-8 :8.^:2 28 
 
 62 ;=  .\:72 & B%% [-:7 62, >-;;.,.-8, $` $` ?8-/]2 � � �� � �
 
 �C
��� ���%(� �� #$�%(��$�� ���$�� � �� ($���� �� ($���� ��#��$� � ���$#��$�%� (�# 	��$��(�#  $�'� ��$�%�# ��# �%��#

$��$	 $�%�(# � �( %('�# ��� (� �'�'����%� � �'		��� ��� � �� ������  ����� �� (� �'���#� ����� '��$#'� ��# �'�� ��%�#
�$##%� �� ��#�# �� ��$# ��% �� �� #$�%(��$�� � (���(�� * 
�# 	��$��(�#  $�'� ��$�%�# ���$�'�# � ��� ������ �(��# ��  �( %(��
(� ������$($�' �� �'�� �$�� ��# �%��# �� �� �� ��#��%$�� (� � �##� $�	��$���� � �� *

te
l-0

00
09

49
3,

 v
er

si
on

 1
 - 

4 
Au

g 
20

05



� �
 � � UVNOTMHVJ NKP P7 KTMUKP KJ LSPPK HJ�SUHSJMK 	��

��� ����� '��$#��$�� ��%� ��#  �(($#$��# ���

�� � ����� '��$#��$�� ��%� ��#  �(($#$��# ���

 (GeV)Tp
0 1 2 3 4 5 6 7 8 9

 (
a.

u.
)

T
/d

p
σd

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

y
-6 -4 -2 0 2 4 6

/d
y 

(a
.u

.)
σd

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

� � ����� '��$#��$�� ��%� ��#  �(($#$��# �����

��� � & B%% % X.,/7.`:/.-8, 28 7=[.6./] * 2/ 9-928/ /7=8,D27,2 
 
 62, ]/=/, � � B 52, 62:a �\:72,6: Z=:/ 6-8828/ 62:a >Z-.a 62 [=7=9 ]/7.,=/.-8 [-,,.`;2 [-:7 ;2, >-;;.,.-8, [[  2/ >2;;2 6: `=,6-882 ;2, [=7=9 ]/7.,=/.-8, 6=8, ;2 >=, 62, >-;;.,.-8 , $`$` ?6=8, ;2 >=, 62, >-;;.,.-8, [[  ��

� �
��� � �	 �8:>;]-8 2/ 6=8, ;2 >=, 62, >-;;.,.-8, $`$`  ��

� �
� � +� � �	 �8:>;]-8C B

te
l-0

00
09

49
3,

 v
er

si
on

 1
 - 

4 
Au

g 
20

05



� �
 � � UVNOTMHVJ NKP P7 KTMUKP KJ LSPPK HJ�SUHSJMK 	��

)2 (GeV/c-µ+µ
M

8 8.5 9 9.5 10 10.5 11 11.5 12
0

200

400

600

800

1000

��� �����

)2 (GeV/c-µ+µ
M

8 8.5 9 9.5 10 10.5 11 11.5 12
0

100

200

300

400

500

600

700

800

900

�� � ����� *�

)2 (GeV/c-µ+µ
M

8 8.5 9 9.5 10 10.5 11 11.5 12
0

100

200

300

400

500

600

700

800

� � ���� �

��� � & B%1 % $[2>/72, 28 9 =,,2 .8D=7.=8/2 ���� 62, � � 72>-8,/7:./, [=7 ;2 ,[ 2>/7-9 c/72 6.9:-86 _�5 ��#  [-:7 :82 [7.,2 62 6-88]2 62 �6� , 2/ 62, .8/27D=;;2, 62 �66 � �	 B (7-., >=, 62 `7:./ 62@-86 ?�6� C ,-8/ >-8,.6]7], ?D-.7 /2a/2C B

#D]829 28/, \]8]7], #D]829 28/, 72>-8,/7:./,
� 'A(!1 0'A&
� � 1%'&� %��'
� �� %%'&) &&)

��� � & B& % *-9`72 62 7],-8=8>2 � �  =D=8/ 2/ =[7c, 72>-8,/7:>/.-8 [=7 ;2, ,[ 2>/7-9 c/72 6.9:-86 _�5 ��#

te
l-0

00
09

49
3,

 v
er

si
on

 1
 - 

4 
Au

g 
20

05



� �
 � � UVNOTMHVJ NKP P7 KTMUKP KJ LSPPK HJ�SUHSJMK 	�	

� � �
$ 7-6:>/.-8 ,=8, [;=,9 = '0!�� 1 %)&�$(� $3 ?* C � 2� 0(��� %%1��$(� $3 ?* C � � � A��� %���$(� 0 ,=D2:7, � 2� (1��� 11���$(� 0 ,=D2:7, � � � 0(��� 1'��

��� � & B( % *-9`72 62 7],-8=8>2, [7-6:./2, 28 % 9-., [-:7 6.�]728/, ,>]8=7. 62 [;=,9 = ?;= [7-6:>/.-8 ,=8, [;=,9 = 2,/ .86.^:]2 [-:7 >-9[=7=.,-8 C B
6-./ b/72 >-8D-;:]2 [=7 ;2, @-8>/.-8, 62 ,:[[72,,.-8 6: � 2/ 6: � � B �2, @-8>/.-8, 62 ,:[[72,,.-8,-8/ =,,- >.]2, < >Z=>:8 62, 9-6c;2, 62 [;=,9 = 3 6=8, ;= ,:./2 62 ; _]/:62  8-:, =;;-8, 6-8> >-8,.6]727 ;2, A 9-6c;2, 62 ;=  .\:72 & B%� ?1 9-6c;2, 62 [;=,9 = < [7-[72928/ [=7;27 2/ 62:a 7=�-8,6 _]>7=8/=\2 6.�]728/,C B 5=  .\:72 & B%0 [7],28/2 ;2, 6.,/7.`:/.-8, 28 
 
 62, 7],-8=8>2, � ��� � 2/
� ��� � >=;>:;]2, ,:.D=8/ 3

�+, �
 
 � � � � �� � �
 
 � � �� � � & ��� � �� � � � � � �� �� � ��)
�+ �
 
 � � � � �� � �
 
 � � �� � & � ��� � �� � �� � � � � � �� � � � � �� �� � �)2/ 82 /.28/ [=, >-9[/2 62 ;= 6]>7-.,,=8>2 28 6.9:-8,  ^:. 2,/ \]7]2 [=7 ;2 ;-\.>.2; $�(
 �� B �2,6.,/7.`:/.-8, [279 2//28/ 62 >=;>:;27 ;= [7-6:>/.-8 =`,-;:2 6: � 2/ 6: � � =[7c, ,:[[72,,.-8 [-:7>Z=>:8 62, 9-6c;2, 62 [;=,9 = ?(=`;2 & B(C B 5 _.8/]\7=;2 62, 6.,/7.`:/.-8, 6-882 6.72>/2928/ ;2, [-:7>28/=\2, 62 ,:[[72,,.-8 < =[[;.^:27 =: 8-9`72 >=;>:;] ,=8, 2�2/ 62 [;=,9 = >=7 ;2, 6.,/7.`:/.-8, ,=8,2�2/, 62 [;=,9 = ,-8/ 8-79 =;.,]2, BB 5= �\:72 92/ 28 ]D.628>2 ;2, >=7=>/]7.,/.^:2, =,,- >.]2, < >Z=>:862, ,>]8=7. B X=8, ;2 >=, 6 _:8 [;=,9 = $3 ?* C 62 7=�-8 � 2�  ;2, 62:a 7],-8=8>2, ,-8/ 72;=/.D2928/[ 2: ,:[[7.9 ]2,  2/ ;2 � � 2,/ ;]\c729 28/ � ,:7[7-6:./� 72;=/.D29 28/ =: � ?>2 ^:2 ; _-8 72/7-:D2 28>-8,.6]7=8/ ;2, 7=[[-7/, 62 [7-6:>/.-8  ,:[]7.2:7, < � B1(  =[7c, 6],.8/]\7=/.-8 28 6.9:-8,C B $-:7;= 9 b92 @-79 2 62 ;= 9 =,,2 6 _]>7=8/=\2 9=., =D2> :8 7=�-8 � � �� �  ;2, 62:a 7],-8=8>2, ,-8/@-7/29 28/ ,:[[7.9 ]2, B 52, 9-6c;2, 62 [;=,9 = 0 ,=D2:7, [7]D-.28/ 62, � ,-:,[7-6:>/.-8� 6: � � [=77=[[-7/ =: � ?>-9[=7=/.D29 28/ < ;= [7-6:>/.-8 ,=8, 2�2/ 62 [;=,9=C  2/ ,29`;28/ ,:[[7.927 `2=:>-:[ 9-.8, ;2, 62:a 7],-8=8>2, ^:2 6=8, ;2, 9 -6c;2 $3 ?* C B *]=89-.8,  6=8, ;2 >=, 6 _:8 7=�-8.9[-7/=8/  ;= [7-6:>/.-8 62 � � >Z:/2 /7c, @-7/29 28/ B 5 _28,29`;2 62 >2, 9-6c;2, 72[7-6:./ 62,>-9[-7/29 28/, 62 ,:[[72,,.-8 ^:. [ 2:D28/ ,27D.7 62 7]@]728>2 [-:7 6.�]728/, ,>]8=7. 62 [ ;=,9 = B5 _]/:62 62, [ 27@-79=8>2, 6: ,[ 2>/7-9 c/72 6=8, >Z=>:8 62, >=, 2,/ 6-8> 6 _.8/]7b/ B

�SUSL �MUHPSMHVJ NO US77 VUMP +,+ KJ �VJTMHVJ NO 
 
 5= \]8]7=/.-8 62, 7],-8=8>2, ,-:,� ;.�--/ = .9[-,] 6 _=):,/27 ;2, 6.,/7.`:/.-8, 28 
 
 [7]>]629928/ 6]�8.2,  =�8 62 @-:78.7 =: ;-\.>.2;;2, @-8>/.-882;;2, < :/.;.,27 B ��8 62 \=7627 :82 `-882 [7]>.,.-8 6=8, >2//2 -[ ]7=/.-8  ,2: ;2, ;2,6.,/7.`:/.-8, 28 
 
 6: � @:728/ =):,/]2,  28 >Z-.,.,,=8/ 62 82 [=, 72[7-6:.72 >2;;2, 6: � �  9=.,[;:/�/ >2;;2, 6: 7=[[-7/ � �8� B 5 _=):,/2928/ 62, 6.,/7.`:/.-8, 28 
 
 62 >2 7=[[-7/ 2,/ @=./ 6=8, ;2,A ,>]8=7. 62 [;=,9 = ]D-^:], [7]>]629928/  < [=7/.7 62 ;=  .\:72 & B%� B 52, @-8>/.-8, 6 _=):,/29 28/,-8/ .86.^:]2,  .\:72 & B%A B
� �� �� ���� �� ����� �� ���� ����! !

�-992 8-:, ; _=D-8, D: =: >Z=[./72 1  ;2 `7:./ 62 @-86 >-77];] 2,/ .,,: 62, =,,- >.=/.-8, 28/729:-8, 62 ,.\82, -[[-,], >-77];], [Z� ,.^:29 28/ B $=7 2a29[;2  6=8, ;2 >=, 6: >Z=79 2 2/ 62 ;=` 2=:/] -:D27/2  ;2, 9:-8, 62 ,.\82, -[[-,], .,,:, 62, 6]>7-.,,=8>2, ,29 . ;2[/-8.^:2, ,:.D=8/2,,-8/ >-77];], 3
� � � �	�� � �� � �� � �

� � �	�� � �� � �� � �

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

te
l-0

00
09

49
3,

 v
er

si
on

 1
 - 

4 
Au

g 
20

05



� �
 � � UVNOTMHVJ NKP P7 KTMUKP KJ LSPPK HJ�SUHSJMK 	�


 (GeV)Tp
0 5 10 15 20 25 30 35 40 45

 (GeV)Tp
0 5 10 15 20 25 30 35 40 45

T
/d

p
σd

0

0.05

0.1

0.15

0.2

0.25

)
T

 S(p⊗
T

/dpσ distribution and Indirect d
T

/dpσ Normalized d

��� ��� �� �� � �	� �� � ��
 (GeV)Tp

0 5 10 15 20 25 30 35 40 45
 (GeV)Tp

0 5 10 15 20 25 30 35 40 45

T
/d

p
σd

0

0.05

0.1

0.15

0.2

0.25

)T S(p⊗T/dpσ distribution and Indirect dT/dpσ Normalized d

�� � ��� �� �� � �	� �����

 (GeV)Tp
0 5 10 15 20 25 30 35 40 45

 (GeV)Tp
0 5 10 15 20 25 30 35 40 45

T
/d

p
σd

0

0.05

0.1

0.15

0.2

0.25

)
T

 S(p⊗
T

/dpσ distribution and Indirect d
T

/dpσ Normalized d

� � ��� � #�	�%�# �	� �� � ��
 (GeV)Tp

0 5 10 15 20 25 30 35 40 45
 (GeV)Tp

0 5 10 15 20 25 30 35 40 45

T
/d

p
σd

0

0.05

0.1

0.15

0.2

0.25

)T S(p⊗T/dpσ distribution and Indirect dT/dpσ Normalized d

�� � ��� � #�	�%�# �	� �����

��� � & B%0 % X.,/7.`:/.-8, 28 
 
 62, 7],-8=8>2, 6=8, ;2, >-;;.,.-8, $` $` < ��

� �
�� +� � �	 �8:>;]-8 8-79 =;.,]2, < % ?/7=./ �8 >-8/.8:C 2/ >-8D-;:]2, [=7 ;2, @-8>/.-8, 62 ,:[[72,,.-8 .86.72>/2, 6: � ��� � ?/7=./ [;2.8 ][=.,C 2/ 6: � ��� � ?/.72/, ][=.,C =,,- >.]2, < A ,>]8=7. 62[;=,9 = B

te
l-0

00
09

49
3,

 v
er

si
on

 1
 - 

4 
Au

g 
20

05



� �
 � � UVNOTMHVJ NKP P7 KTMUKP KJ LSPPK HJ�SUHSJMK 	��

  (GeV/c)Tp
0 5 10 15 20 25 30 35 40 45

  (GeV/c)Tp
0 5 10 15 20 25 30 35 40 45

Υ’/ 
Υ

0

0.05

0.1

0.15

0.2

0.25

0.3

Indirect Ratio for SU(N) form and R=1fm

��� ��� �� �� � �	� �� � ��
  (GeV/c)Tp

0 5 10 15 20 25 30 35 40 45
  (GeV/c)Tp

0 5 10 15 20 25 30 35 40 45

Υ’/ 
Υ

0

0.05

0.1

0.15

0.2

0.25

0.3

pbIndirect Ratio for SU(N) form and R=R

�� � ��� �� �� � �	� �����

  (GeV/c)Tp
0 5 10 15 20 25 30 35 40 45

  (GeV/c)Tp
0 5 10 15 20 25 30 35 40 45

Υ’/ 
Υ

0

0.05

0.1

0.15

0.2

0.25

Indirect Ratio for 3-flavors form and R=1fm 

� � ��� � #�	�%�# �	� �� � ��
  (GeV/c)Tp

0 5 10 15 20 25 30 35 40 45
  (GeV/c)Tp

0 5 10 15 20 25 30 35 40 45

Υ’/ 
Υ

0

0.05

0.1

0.15

0.2

0.25

pbIndirect Ratio for 3-flavors form and R=R

�� � ��� � #�	�%�# �	� �����

��� � & B%A % �):,/29 28/ 62, 6.,/7.`:/.-8, 28 
 
 6: 7=[[-7/ � �8� >=;>:;] [-:7 ;2, A 9-6c;2, 62[;=,9 = B 52 /7=./ [;2.8 72[7],28/2 ;= [=7=9 ]/7.,=/.-8 62, 7=[[-7/, 62 [7-6:>/.-8 +,+ >=;>: ;], [7]>]629928/ B

te
l-0

00
09

49
3,

 v
er

si
on

 1
 - 

4 
Au

g 
20

05



� �
 � � UVNOTMHVJ NKP P7 KTMUKP KJ LSPPK HJ�SUHSJMK 	��

�� �� � �6 4 � 4 � 2� � � �" +� � ��� � & �&
�� ?� �C � & �&

-"	 �	 ( B(A � B(&��� � B1 % � B'A
��� � & B) % $=7=9 c/72, :/.;.,], [-:7 ;= \]8]7=/.-8 6: `7:./ 62 @-86 >-77];] B5= \]8]7=/.-8 6: `7:./ 62 @-86 >-77];] :/.;.,2 62, �>Z.27, 62 >Z=79 2 2/ 62 `2=:/] -:D27/2 [7-6:./,[=7 $�(
 �� B $=8, 28/727 6=8, ;2 6]/=.; 62, >=;>:;,  .; 2,/ :/.;2 62 [7]>.,27 62:a >=7=>/]7.,/.^:2,62 >2, �>Z .27, B (-:/ 6 _=`-76  >2:a >. >-8/.28828/ [;:,.2:7, .8/27D=;;2, 28 
 "%�
 ?>-772,[-86=8/ =:a[7- >2,,:, 6:7, < ; _-7.\.82 62 ;= >7]=/.-8 62 >2, ,=D2:7,C  >Z=>:8 62 >2, .8/27D=;;2, ]/=8/ \]8]7] [=76.�]728/, [7- >2,,:, ?;2, [7- >2,,:, 5� -: *5� < [728672 28 >-9[/2 6][ 28628/ 62 ;= \=992 28 
 "%�
C 2/ =D2> 6.�]728/, ]>Z=8/.;;-8, ,/=/.,/.^:2, ?;= ,/=/.,/.^:2 /-/=;2 ]/=8/ 8-79=;.,]2 < :8 ]Dc829 28/C B$=7 >-8,]^:28/  :82 >-772>/.-8 =[[7-[7.]2 6][ 286=8/ 6: `.8 >-8,.6]7] 6-./ b/72 =[[;.^:]2 B #8,: ./2 ;2 `7: ./ 62 @-86 >-77];] 2,/ [7-6:./ [-:7 62, >-;;.,.-8, [[ B � .8,.  ;2, 7],:;/=/, 62 >2, �>Z.27, 6-.D28/b/72 728-79 =;.,], =:a >-;;.,.-8 , �� B �-992 .86.^:] [=7 ))! *  >2 @=>/2:7 62 8-79 =;.,=/.-8 2,/.8/7-6:./ 6=8, ;2 >=;>: ; 62 ;= ,2>/.-8 2� >=>2 ,: .D=8/2 3

� & �&
� �� � � ��� ��� +� & �&

�� +
� & �&

-"=D2> � & �& ;= ,2>/.-8 2� >=>2 62 [7-6:>/.-8 62 ;= [=.72 � �� ?-8 :/.;.,27= � '�' -7 ���� [-:7 6],.\827 ;2,,2>/.-8, 2� >=>2, 72,[ 2>/.D2, 62 [7-6:>/.-8 6: >Z=79 2 2/ 62 ;= ` 2=:/] -:D27/2C  2/ -Y ��� ��� 2,/;= @-8>/.-8 8:>;]=.72 62 72>-:D729 28/ 62, 8-�=:a [-:7 :82 >-;;.,.-8 �� 62 [=7=9c/72 6 _.9[=>/� B � & �&
-" 2,/ ;2 @=>/2:7 62 >-772>/.-8 62, 2�2/, 62 ,Z=6-� .8\ [-:7 ;2, [=.72, 	 �	 2/ ��� B 52, D=;2:7,8:9 ]7.^:2, 62 >2, @=>/2:7, ,-8/ 6-88]2, (=`;2=: & B) B �[7c, >-772>/.-8 62 >2 6278.27 2�2/  8-:,-`/28-8, ;2 `7:./ 62 @-86 >-77];] =,,- >.] < :8 ]Dc82928/ >28/7=; $`$` B 52 8-9`72 6 _]Dc829 28/,;2, [;:, >28/7=:a ?%�� C $`$` 28 :8 =8 62 [7.,2 62 6-88]2, =: 5
� 2,/ 6-88] [=7 3

� � �� � � �� � � #$,� �� � �6 4 � 4 �2� �
� � #$,� �� � �6 4 � 4 �2� � ]/=8/ ;= ,2>/.-8 2� >=>2 \]-9 ]/7.^:2 62, >-;;.,.-8, $`$` ;2, %�� ;2, [;:,>28/7=;2,  .; @=:/ 6-8> �8=;29 28/ 9:;/.[ ;.27 ;2, ,[ 2>/72, >-77];], =,,->.], < :8 ]Dc829 28/ [=7 3

� � �� � � � +�6�52 ,[ 2>/72 =,,- >.] < >Z=>:82 62, ,=D2:7, -:D27/2,  =[7c, 726.,/7.`:/.-8, 62, [=7=9 c/72, >.8]9 =/.^:2, :/.;.,=8/ ;2 9-6:;2 62 ,.9:;=/.-8 7=[.62 6 _� ;.�--/  2,/ 6-88]  .\:72 & B%& B �-992 8-:,; _=D-8, D: [7]>]629928/  ;= \]8]7=/.-8 62 [7- >2,,:, 6:7, < ; _=.62 62 $�(
 �� .9 [-,2 :8 6]>-:[=\2 28 6.�]728/, ]>Z=8/.;;-8 , 28 9-928/ /7=8,D27,2 
 "%�
 62 ,/=/.,/.^:2 6.�]728/2 ?D-.7 )'A *C B52 8-9`72 62 [7- >2,,:, 6:7, ];]9 28/=.72, @:/ >Z-.,. ,:� ,=9928/ \7=86 [-:7 729[;.7 ; _2,[=>262, [Z=,2, 62 >Z=>:8 62, .8/27D=;;2, B $=7 >-8,]^:28/  ,. ;2, 6.,/7.`:/.-8, 2/ ;2, 8-9`72, 9-�28,6 _]Dc829 28/, 6=8, ;2, ,[2>/72, 7],:;/=8/, ,-8/ >-772>/,  ;2, �:>/:=/.-8, ,/=/.,/.^:2, 8 _-8/ /-:)-:7,[=, ]/] [7.,2, 28 >-9[/2 B � .8 ,.  ;=  .\:72 & B%( [7],28/2 :82 9 ]/Z-62 :/.;.,]2 =�8 62 72[7-6:.72>2, �:>/:=/.-8, ,/=/.,/.^:2, =,,- >.]2, < :8 =8 62 [7.,2 62 6-88]2, 3 >Z=>:82 62, 62:a >-9[-,=8/2, 62 ,=D2:7, 2,/ =):,/]2 ,:7 :8 .8/27D=;;2 28 9=,,2 .8D=7.=8/2 ���� 6-88] B �2/ .8/27D=;;2/2; ^:2 � 4 � ���� 4 �� >-772,[-86 < ;= 7]\.-8 62, 9=,,2, .8D=7.=8/2, 62, 7],-8=8>2, ]/:6.]2, B52, @-8>/.-882;;2, .,,:2, 62 ; _=):,/2928/ [ 279 2//28/ 62 /.727 =;]=/-.72928/ ;2 8-9`72 6 _]Dc829 28/,>-772,[-86=8/ < ;= ,/=/.,/.^:2 6],.7]2  2/ >2 [-:7 >Z=>:8 62, .8/27D=;;2, 28 9 =,,2 .8D=7.=8/2 B 382a29[;2 62 >2 /�[2 62 [7- >]6:72 2,/ 6-88]  .\:72 & B%( B
� �� �� ���� �� ����� �� ���� ���
����! !5= 6.,/7.`:/.-8 28 9 =,,2 .8D=7.=8/2 ���� 6: `7:./ 62 @-86 8-8 >-77];] 2,/ .,,:2 62 6.�]728/2,>-8/7.`:/.-8, B #8 2�2/ ;2 `7: ./ 62 @-86 8-8>-77];] 2,/ [7.8>.[=;29 28/ 6� < A 9]>=8.,9 2, 6.�]728/,

te
l-0

00
09

49
3,

 v
er

si
on

 1
 - 

4 
Au

g 
20

05



� �
 � � UVNOTMHVJ NKP P7 KTMUKP KJ LSPPK HJ�SUHSJMK 	��

massTotaleCorr

Entries    1.600245e+14

Mean    2.492

RMS     1.492

2

 s6

10

10
2

4

massTotaleCorr

Entries    1.600245e+14

Mean    2.492

RMS     1.492

Correlated BackgroundCorrelated Background

 [GeV]µµm
0 2 4 6 8 10 12

6
E

n
tr

ie
s
/1

0
0
 M

e
V

 /
1
0
 s

10

10
2

10
3

10
4

Correlated BackgroundCorrelated Background

charme

beauté

��� � & B%& % $[2>/72 28 9 =,,2 .8D=7.=8/2 ���� 6: `7: ./ 62 @-86 >-77];] 72>-8,/7:./ =D2> ;2 ,[2>/7-9c/72 6.9:-8 62 ; _2a[ ]7.28>2 �5 ��# 2/ >-772,[-86=8/ < :82 [7.,2 62 6-88]2, 62 �6� � 2/ [-:762, .8/27D=;;2, 62 �66 � �	 8	' 3 ;2, >-8/7.`:/.-8, 6: >Z=79 2 ?=;/278],C 2/ 62 ;= ` 2=:/] ?/.72/,C ,-8/,-99]2, ?/7=./ [;2.8 C B 382 >-:[:72 62 � 	 �	 8	 = ]/] :/.;.,]2 ,:7 ; _.9[:;,.-8 /7=8,D27,2 62, 9:-8,.86.D.6:2;, B
massTotal cc
Entries    6.023154e+12

Mean    2.404

RMS     1.411

0 2 4 6 8 10 12
10

-1

1

10

10
2

10
3

massTotal cc
Entries    6.023154e+12

Mean    2.404

RMS     1.411

Correlated Charm with bad statistical fluctuations

6 7 8 9 10 11 12
0

5

10

15

20

25

background charm
Entries  396
Mean    7.143
RMS     1.075

6 7 8 9 10 11 12

1

10

charm
Entries  396
Mean    7.143
RMS     1.075

Correlated Charm good statistic

massTotal bb
Entries     5.15858e+13

Mean    2.522

RMS     1.517

0 2 4 6 8 10 12

10

10
2

10
3

massTotal bb
Entries     5.15858e+13

Mean    2.522

RMS     1.517

Correlated Beauty with bad statistical fluctuations

6 7 8 9 10 11 12
0

20

40

60

80

100

120

background beauty
Entries  2079

Mean    7.413

RMS     1.229

6 7 8 9 10 11 12

1

10

10
2

beauty
Entries  2079

Mean    7.413

RMS     1.229

Correlated Beauty good statistic

��� � & B%( % �-772>/.-8, 6: `7:./ 62 @-86 >-77];] /28=8/ >-9[/2 62, �:>/:=/.-8, ,/=/.,/.^:2, 7]=;.,/2, B 52, ,[ 2>/72, 62 >Z=79 2 -:D27/ ?[=7/.2 ,:[]7.2:72C 2/ 62 `2=:/] -:D27/2 ?[=7/.2 .8@]7.2:72C,-8/ =):,/], ?[=7/.2 \=:>Z2  28 ]>Z2;;2 ;-\=7./Z9 .^:2C 2/ ;2, @-8>/.-882;;2, 7],:;/=8/2, ?=: >28/72 28 ]>Z2;;2 ;.8]=.72C ,-8/ :/.;.,]2, [-:7 /.727 =;]=/-.729 28/ ;2, 6.,/7.`:/.-8, �8=;2, 62 `7:./ 62 @-86>-77];] ?[=7/.2 67-./2 28 ]>Z2;;2 ;-\=7./Z9 .^:2  =D2> :8 =\7=86.,,29 28/ 28/72 � 2/ �� 	 �	 8	' C B 52,7],:;/=/, ,-8/ 6-88], [-:7 :82 []7.-62 62 [7.,2 62 6-88]2, 62 �6� � 2/ [-:7 62, .8/27D=;;2, 62�66 � �	 8	' B 382 >-:[:72 62 � 	 �	 8	 = ]/] :/.;.,]2 ,:7 ; _.9 [:;,.-8 /7=8,D27,2 62, 9:-8, .86.D.6:2;, B

te
l-0

00
09

49
3,

 v
er

si
on

 1
 - 

4 
Au

g 
20

05



� �
 � � UVNOTMHVJ NKP P7 KTMUKP KJ LSPPK HJ�SUHSJMK 	��

 [GeV]µµm
0 2 4 6 8 10 12 14

 s6
E

n
tr

ie
s
/1

0
0
 M

e
V

 /
1
0

10

10
2

10
3

10
4

10
5

10
6

Uncorrelated Background

charme/charme

beauté/beauté

charme/décroissance

décroissance/décroissance

��� � & B%) % $[2>/72 28 9=,,2 .8D=7.=8/2 ���� 6: `7:./ 62 @-86 8-8>-77];] 72>-8,/7: ./ =D2>;2 ,[ 2>/7-9 c/72 6.9:-8 62 ; _2a[]7.28>2 �5��# 2/ >-772,[-86=8/ < :82 [7.,2 62 6-88]2, 62�6� � 2/ [-:7 62, .8/27D=;;2, 62 �66 � �	 8	' 3 ;2, >-8/7.`:/.-8, ` 2=:/]�`2=:/] ?=;/278],C  6]>7-.,,=8>2�6]>7-.,,=8>2 ?[-.8/.;;],C  >Z=79 2�>Z=79 2 ?/.72/,C 2/ >Z=79 2�6]>7-.,,=8>2 ?/7=./ �8C ,-8/ ,-9 9]2, ?/7=./ ][=.,C B 382 >-:[:72 62 � 	 �	 8	 = ]/] :/.;.,]2 ,:7 ; _.9[:;,.-8 /7=8,D27,2 62, 9:-8,.86.D.6:2;, B
9 28=8/ < 62, =,,- >.=/.-8, @-7/:./2, 62 9:-8, ,.9[;2, 62 ,.\82, -[[-,], 3�	 �	�� � �����	 �	�' � ����

�
	���� �8	���� ������� � ���������' � ����
� ���E��8���E���� 8� �� <�� � �� <��� 8� ��<�' � ��<� � ��	������	 	�8��	������	 	�

�	 �	� � ������ 8� �� <� � ����
�
	���� �8��	������	 	�

�2, >-8/7.`:/.-8, -8/ ]/] [=7=9 ]/7.,]2, 28 :/.;.,=8/ ;2, 6.,/7.`:/.-8, 28 9-928/ /7=8,D27,2 
 
2/ 28 7=[.6./] * .86.^:]2, )AA * B 52 8-9`72 /-/=; 6 _]Dc829 28/, 8-8 >-77];], 2,/ >=;>:;] 28 :/.;.,=8/ ;2 8-9`72 62 >-;;.,.-8 , $`$` ?� � �� � C 6]�8. [7]>]629928/ B 52, 6.,/7.`:/.-8, �8=;2, ,-8/72[7],28/]2,  .\:72 & B%) B
� �� �� ���� � ��� ���!������ ���
�������5= 6.,/7.`:/.-8 28 9 =,,2 .8D=7.=8/2 ���� 62, � �  =.8,. ^:2 >2;;2, 62, `7:./, 62 @-86 >-77];],2/ 8-8>-77];], ,-8/ ,-99]2, =�8 6 _-`/28.7 :8 ,[ 2>/72 28 9 =,,2 .8D=7.=8/2 � ���� ? .\:72 & B%' [-:7 ;2 >=, 62, 2�2/, [:72928/ Z=67-8.^:2, . B2 B ,=8, 2�2/, 62 [;=,9 =C B �2 ,[ 2>/72 �8=; ,27= :/.;.,][-:7 ;2, ]/:62, 28 
 
 ^:. ,: .D7-8/ B

te
l-0

00
09

49
3,

 v
er

si
on

 1
 - 

4 
Au

g 
20

05



� �� � � UV T�NOUK N �S� OPMKL KJM KM SJSGQPK KJ 
 
 	��

)2 (GeV/c-µ+µM
0 2 4 6 8 10 12

 s6
E

nt
rie

s/
10

0 
M

eV
 /1

0

10

10
2

10
3

10
4

10
5

10
6

��� � & B%' % $[2>/72 28 9 =,,2 .8D=7.=8/2 ���� 62 ; _28,29`;2 62, ]Dc829 28/, 72>-8,/7:./, =D2>;2 ,[2>/7-9 c/72 6.9:-8 6 _�5 ��# 2/ >-772,[-86=8/ < :82 [7.,2 62 6-88]2, 62 �6� � 2/ [-:7 62,.8/27D=;;2, 62 �66 � �	 3 ;2, >-8/7.`:/.-8, 62, `7:./, 62 @-86 >-77];], ?`;=8>C 2/ 8-8>-77];], ?8-.7C,-8/ =66./.-88]2, =: ,.\8=; D28=8/ 62, 7],-8=8>2, � � ,=8, 2�2/, 62 [;=,9 = ?\7.,C B
� �� �����2��� 2 �
� ��	�� ��	 �	 
�
���� �� �

�52 ,[ 2>/72 �8=; 62 9 =,,2 .8D=7.=8/2 62, 6.9:-8 ]/=8/ [7-6:./  .; 2,/ < [7],28/ [-,,.` ;2 626]�8.7 :82 [7- >]6:72 6 _=8=;� ,2 B �2//2 [7- >]6:72 6 _=8=;� ,2 D.,2 < 6]8-9`727 ;2, 8-9`72, 62 � 2/62 � � < [=7/.7 6: ,[2>/72 28 9 =,,2  =.8,. ^: _< 6]�8.7 ;2, `=772, 6 _2772:7, ,/=/.,/.^:2, =,,- >.]2, <>2 6]8-9`72928/  2/ >2 =D2> ;= 9 2.;;2:72 [7]>.,.-8 [-,,.`;2 B *-:, ,:[[-,27-8, 6=8, >2//2 ,2>/.-8^:2 ;2 `7:./ 62 @-86 8-8 >-77];] 82 >-8/7.`:2 [=, =: ,[2>/72 62 9 =,,2 .8D=7.=8/2 B #8 2�2/  62,9 ]/Z-62, [ 27@-79 =8/2, 62 ,-:,/7=>/.-8 62 >2 `7: ./ [ 2:D28/ b/72 :/.;.,]2, ?>-992 ;= 9 ]/Z-62 6 _
�#D28/ 9 .a .8\� � C [ 279 2//=8/ 62 82 \=7627 ^:2 ;2, >-9[-,=8/2, >-77];]2, 6: ,[2>/72 ?;2, 7],-8=8>2,2/ ;2 `7:./ 62 @-86 >-77];]C B $2: ;2 ;= ,/=/.,/.^:2 =,,->.]2 =: `7:./ 62 @-86 8-8>-77];] 2,/ [7.,2 28>-9[/2 B #8 2�2/  ,. ; _ �#D28/ # .a .8\� [279 2/ 6 _-`/28.7 62, 2772:7, ,� ,/]9=/.^:2, [7- >Z2, 62 �  ;28-9`72 6 _]Dc829 28/, ,-:,/7=./, 6-./ b/72 >-8,27D] 6=8, ;= `=772 6 _2772:7 ,/=/.,/.^:2 B 52, ]/:62,^:. ,:.D28/ ,-8/ ;.9 ./]2, < :8 .8/27D=;;2 28 9 =,,2 .8D=7.=8/2 /2; ^:2 � 4 � �� �� 4 �� B 5= � ,/7=/]\.2�29[;-�]2 >-8,.,/2 < =):,/27 :8.^:29 28/ ;2 `7:./ 62 @-86 6=8, :8 [729 .27 /29[,  =�8 62 ,-:,/7=.72;= @-8>/.-882;;2 7],:;/=8/2 =: ,[ 2>/72 28 9=,,2 B �; 2,/ =;-7, [-,,.`;2 6 _=):,/27 6.72>/29 28/ >2 6278.27^:. 82 >-8/.28/ [;:, ^:2 ;= >-9[-,=8/2 62 ,.\8=; B ��8 62 [-:D-.7 , _=� 7=8>Z.7 =: 9 .2:a 62, 2772:7,,� ,/]9 =/.^:2, =,,- >.]2, < :82 [7->]6:72 62 >2 /�[2  :82 62:a.c9 2 ]/=[ 2 >-8,.,/2 < [7->]627 <:8 6278 .27 =):,/2928/  -Y ;2, [=7=9 c/72, 62, @-8>/.-882;;2, 72[7-6:.,=8/ ;2 ,.\8=; 2/ ;2 `7: ./ 62@-86 ,27D28/ < .8./.=;.,27 :8 =):,/29 28/ \;-`=; 28 :82 ]/=[ 2 6: ,[2>/72 /-/=; .8>;:=8/ ;2, 62:a>-9[-,=8/2, B �2>. [ 2792/ 62 82 �a27 =:>:8 [=7=9 c/72 ?:8 =):,/2928/ \;-`=; 28 :82 ]/=[ 2 62 >2/�[2 [-,,]6=8/ [;:, 62 6.a [=7=9 c/72, ;.`72,C 2/ [=7 >-8,]^:28/ ;2, `=772, 6 _2772:7, 72/-:78]2, [=7; _=):,/29 28/ ,-8/ 6.72>/29 28/ ;2, `=772, 6 _2772:7 ,/=/.,/.^:2 7]2;;2, B

�� �%�($#��$�� �� (� � '�!��� � � ��	��� � $	 $��
 #%�� �#� �� ��%	�$� ���  '��� � %�� ���(�#� '		��� ��� ��� '		���
���� * � ((�  ��#$#�� � �'����� (� ��� �$����((� �% ��%$� �� ���� ���  ���'(' �� ��'���� ��# �##�  $��$��# �� �%��#
�� #$���# ����#'# $##%# � �'		��� ���# �$'����# * ��# ��$��# �� ��#��%$��# �� ��%	��� ��� ��# ���� ��# '		��� ���#
 ���'('# ) � �$# ��%��$##��� ��# �$#��$�%�$��# �� � �##� $�	��$����#  ��� �'�$#�$�%� �% ��%$� �� ���� ���� ���'(' *

te
l-0

00
09

49
3,

 v
er

si
on

 1
 - 

4 
Au

g 
20

05



� �� � � UV T�NOUK N �S� OPMKL KJM KM SJSGQPK KJ 
 
 	��

resoNew
Entries  120

Mean    8.949

RMS     1.309

 / ndf 2χ  43.67 / 25

Cte1       1989± 730.6 

expo1     0.185± 0.6111 

Cte2       2151±  5495 

expo2     0.03208± 0.6111 

)2   (GeV/c-µ+µM
6 7 8 9 10 11 12

1

10

10
2

10
3

resoNew
Entries  120

Mean    8.949

RMS     1.309

 / ndf 2χ  43.67 / 25

Cte1       1989± 730.6 

expo1     0.185± 0.6111 

Cte2       2151±  5495 

expo2     0.03208± 0.6111 

Background Fit

��� � & B%! % �):,/29 28/ 6: `7: ./ 62 @-86 =:/-:7 62 ;= 7]\.-8 62 9 =,,2 62, 7],-8=8>2, � �  < ; _=.6262 ;= ,-992 62 62:a @-8>/.-8, 2a[-828/.2;;2, B �� 2/ �� 6],.\828/ 72,[ 2>/.D2928/ ;2, >-8,/=8/2, � �� �2/ � �
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   With Indirect DecaysΥ’/ ΥProduction Ratio   

 (T)µSU(N) form of    (T)µ3-flavors form of   
E. Dumonteil, PhD Thesis
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� C B � .8,.  ;=
 .\:72 & B1( 72[7286 ;2, 7],:;/=/, 62 ;=  .\:72 & B1A  28 .86.^:=8/ ;2, `=772, 6 _2772:7, =,,- >.]2, < >2,/7-., ]>Z=8/.;;-8, ,/=/.,/.^:2, B �; =[[=7=*/ >;=.729 28/ ,:7 >2//2 �\:72 ^:2 1 9-., 2�2>/.@, ,:� ,28/< 6.,>7.9 .827 8-8 ,2:;29 28/ ;2, 9-6c;2, 28/72 2:a  9=., ]\=;2928/ ;2 9-6c;2 $3 ?* C � � � 2�6 _:82 [7-6:>/.-8 [:729 28/ Z=67-8.^:2 B �; 8 _2,/ =,,- >.] =:>:82 `=772 6 _2772:7 =: 9-6c;2 $3 ?* C
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� �� � � UV T�NOUK N �S� OPMKL KJM KM SJSGQPK KJ 
 
 	��

N

0 1 2 3 4 5 6 7 8 9 10

R

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

E
rr

or

0

0.2

0.4

0.6

0.8

1

Error on Y’/Y measurement as function of N and R

Error(N=1, R=0.26)=1
0

1

2

3

4

5

6

7

8

SU(N) 1fm pbSU(3) R pbSU(N) R

open circle: datas
square: model

Predicted and real error bars normalized to SU(3) R=1fm

��� � & B1& % 52 \7=[Z2 62 \=:>Z2 6-882 ;= `=772 6 _2772:7 ,/=/.,/.^:2 /7.D.=;2 28 @-8>/.-8 6: 8-9`726 _]Dc829 28/, � 2/ 6: 7=[[-7/ 62 [7-6:>/.-8 � �8� 8-/] � ?;2, 7],: ;/=/, ,-8/ 8-79 =;.,], < %[-:7 % 9-., 62 6-88]2, 2/ :8 7=[[-7/ � �8� � 6 +�� B 52 \7=[Z2 62 67-./2 9-8/72 ; _2� >=>./] 62>2//2 62,>7.[/.-8 ,/=/.,/.^:2 28 .86.^:=8/ ;2, 2772:7, [7]6./2, 2/ 9 2,:7]2, [-:7 0 62, 9-6c;2, B �2,2772:7, ,-8/ 7=[[-7/]2, < >2;;2, 6: 9-6c;2 $3 ?0C  � � � 2� B
� � � � �  >=7 ;2, 7=[[-7/, 62 [7-6:>/.-8 � �8� [-:7 62, .8/27D=;;2, 62 " 	 �	 6=8, ;2 >=, 6 _:8 9-.,62 [7.,2 62 6-88]2 8 _-8/ [=, [: b/72 6]�8., ?[=, =,,2� 6 _]Dc82928/,C B �2[286=8/  28 72[728=8/;2, 7],:;/=/, 62 ;= (=`;2 & B(  .; 2,/ D.,.` ;2 ^:2 ;= ,/=/.,/.^:2 62 >2 9-6c;2 2,/ 6.a @- ., 9-.8672 ^:2>2;;2 6: 9-6c;2 $3 ?* C � � � 2� B $=7 >-8,]^:28/  9b92 [;:,.2:7, =88]2, 62 [7.,2 62 6-88]2, 82,:� 7=.28/ [=, < =//2.8672 ;= ,/=/.,/.^:2 6 _:8 9-., =,,- >.]2 < >2 ,>28=7.- 62 [;=,9 = B
� UUKOUP PQPM�LSMH�OKP $ . ;2 >=;>: ; 62, `=772, 6 _2772:7, ,/=/.,/.^:2, 2,/ /-:)-:7, [-,,.` ;2  ; _]/:6262, 2772:7, ,�/]9=/.^:2, =,,- >.]2, < :82 92,:72 [2:/ ,2 7]D];27 [;: , >-9[;2a2 B *]=89-.8,  6=8,;= 9 2,:72 -Y 8-/72 ]/:62 >-8>2782 ;= 9 2,:72 6: 7=[[-7/ � -+ , .� -+ .

 ,2: ;, ;2, 2�2/, 6.�]728/.2;, 28/72 ;=[7-6:>/.-8 62, 7],-8=8>2, � 2/ � � ,-8/ 6 _.8/]72/ B*-:, =D-8, D: ^:2 ;-7, 62, ,.9:;=/.-8,  ;2, [=7=9 ]/7.,=/.-8, 28 7=[.6./] * 2/ 28 9-928/ /7=8,D27,2 
 
 62 >Z=>:82 62, 7],-8=8>2, �
� ,-8/ .628/.^:2,  >2 ^:. 2,/ >-8@-79 2 =:a 6-88]2, 62,2a[]7.28>2, 9 28]2, ,:7 6.�]728/, =>>];]7=/2:7, ):,^: _< =:)-:76 _Z: . B $=7 >-8,]^:28/  =:>:8 `.=.,,� ,/]9 =/.^:2 =,,- >.]2 =: 6.,[-,./.@ 2a[ ]7.9 28/=; 62 6]/2>/.-8 82 [2:/ =�2>/27 ;= 9 2,:72 6: 7=[[-7/ � -+ ,.� -+ .

 [:.,^:2 ;2, 6.,/7.`:/.-8, 6=8, ; _2,[=>2 62, [Z=,2, 62, 7],-8=8>2, .86.D.6:2;;2, � � ,-8/]^: .D=;28/2, B � .8,.  ,2:; ;2, `=772, 6 _2772:7, ,/=/.,/.^:2, ,27-8/ >-8,.6]7]2, 6=8, >2//2 ]/:62 B �2>.6./  62:a /�[2, 6 _2�2/, [ 2:D28/ =�2>/27 ;= ,2>/.-8 2� >=>2 62 [7-6:>/.-8 62, � �  2/ b/72 .[,- @=>/-< ; _-7.\.82 6 _2772:7, ,�,/]9 =/.^:2, 3
% >-8>278=8/ ;2, 2�2/, 8-8 ;.], =: [;=,9 =  ; _=`,-7[/.-8 8:>;]=.72 8-79 =;2 -: ; _=`,-7[/.-8 [=7;2, �>-9-D27,� [2:/ .86:.72 62, 6.�]728>2, 6=8, ;2, [7-6:>/.-8 72;=/.D2, 62 � 2/ 62 � � 6.�]728>2, ^:. ,-8/ @-8>/.-8 62 ;= 628,./] 6 _]827\.2 2/�-: 62 ;= /29[]7=/:72 =:62,,:, 6:,2:.; 62 [7-6:>/.-8 62, ]/=/, � �	� � ?D-.7 )'1* -: )'0*C B $ . >2, 2�2/, =�2>/28/ ;2 /=:a 62[7-6:>/.-8 � -+ , .� -+ .

[-:7 :82 >;=,,2 62 >28/7=;./] 6-88]2 ?>2 ^:. ,.\8.�2  [-:7 :82 >-;;.,.-86 _]827\.2 �� 6-88]2  ^:2 ;= /29[]7=/:72 6: ,� ,/c9 2 2,/ [;:, -: 9-.8, ;= 9b92 [-:7 /-:,;2, ]Dc829 28/,C  .;, 82 [ 2:D28/ 8]=89-.8, [=, .8�:28>27 8. ;= D=;2:7 �a]2 6: 7=[[-7/ 28@-8>/.-8 6: 9-928/ /7=8,D27,2 
 
  8. ;= 6.�]728/.2;;2 62 [7-6:>/.-8 72;=/.D2 28/72 ;2, ]/=/,
� 2/ � � B X=8, >2 >=,  .; 82 [ 2:/ 6-8> [=, � =D-.7 6 _2772:7, ,� ,/]9 =/.^:2, ,:7 ;= 9 2,:72 6:7=[[-7/ B

% >-8>278=8/ ;2, 2�2/, 62 [;=,9 =  >-992 8-:, ; _=D-8, D: 6=8, ;= [729 .c72 [=7/.2 62 >2 /7=D=.; ;2, 6.,/7.`:/.-8, 28 
 
 2/ 28 * [2:D28/ 2�2>/.D29 28/ b/72 9-6.�]2, 6.�]729 28/ [-:7 ;2,7],-8=8>2, � =86 � � B 5=  .\:72 & B%� .86.^:2 ^:2 6=8, ;2, 62:a >=, 62 9-6c;2, 62 [;=,9 =28D.,=\], ?[;=,9= 0,=D2:7, 2/ [;=,9 = $3 ?* CC  ;2 7=[[-7/ � -+ ,.� -+ .
2,/ @-7/29 28/ 9-6.�] ,:.D=8/;2 9-928/ /7=8,D27,2 
 
 62 ;= 7],-8=8>2  >2/ 2�2/ 928=8/ < 62, 6.,/7.`:/.-8, 6=8, ; _2,[=>262, [Z=,2, /7c, 6.�]728/2, [-:7 ;2, 62:a 7],-8=8>2, B X=8, >2 6278 .27 >=,  :82 ]/:62 �826: >-9[-7/29 28/ 6: `7=, 6.9:-8 6-./ b/72 28/72[7.,2 [-:7 7][ 27/-7.27 ;2, `.=., [-/28/.2;,
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� �� � � UV T�NOUK N �S� OPMKL KJM KM SJSGQPK KJ 
 
 	��

Plasma radius: 1 fm PbPlasma Radius: R

0 2 4 6 8 10 12 140 2 4 6 8 10 12 14
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

R=1 fm (dot-dashed)

0 2 4 6 8 10 12 140 2 4 6 8 10 12 14
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

��� � & B1( % $ 7]>.,.-8 6: ,[2>/7-9c/72 6.9:-8 6 _�5��# ,:7 ;= 9 2,:72 6: 7=[[-7/ +,+ =[7c, % =8 
& =8, 2/ %� =8, 62 [7.,2, 62 6-88]2, =: 5
�  2/ [-:7 62, .8/27D=;;2, 28 9-928/ /7=8,D27,2 
 
 62
" 	 �	 8	 B 52 9-6c;2 $3 ?* C 2,/ .86.^:] 28 /7=./ [;2.8  2/ ;2 9-6c;2 0,=D2:7, 28 /7=./, =;/278], B 52,7=�-8, 62 % @9 ,-8/ < \=:>Z2  2/ >2:a 62 � +� 2� ?�� � C < 67-./2 B

;.], < ; _2� >=>./] 62 72>-8,/7:>/.-8  < ;= 72>-8,/7:>/.-8 62 ;= 9 =,,2 .8D=7.=8/2  2/> BBB #8�8 /-:)-:7, 6=8, ;2 >=672 62, 2�2/, 62 [;=,9=  :82 ,-:7>2 6 _2772:7 ,� ,/]9 =/.^:2 .9[-7/=8/2 2,/=,,- >.]2 < ;= 9]>-88=.,,=8>2 62 ;= D=;2:7 2a=>/2 62, 7=[[-7/, 6 _29`7=8>Z2928/ � � � ����2/ � � ���� B #8 2�2/  ;= 7]@]728>2 ))0* .86.^:2 ^:2 ;2 [729 .27 7=[[-7/ 2,/ 62 ?% B0 %�� B1%C 2/ ;2,2>-86 62 ?1 BA'�� B�(C B #8 8]\;.\2=8/ >2 ,2>-86 /279 2 6-8/ ;= `=772 6 _2772:7 2,/ 72;=/.D2928/@=.`;2  ;2 7=[[-7/ 62 [7-6:>/.-8 � �8� ,=8, 2�2/ 62 [ ;=,9 = 62 � B1( 2,/ >-88: =D2> :82 [7]>.,.-872;=/.D2 62 � �'�� ��� � �� � B � .8,.  < 9-.8, ^:2 62, 2a[]7.28>2, D.28828/ < 7]6:.72 >2//2 `=7726 _2772:7 ,:7 ;= >-88=.,,=8>2 62 ;= 6]>7-.,,=8>2 6.9:-8.^:2 6: � �  >2;;2 >. 6-./ b/72 [7.,2 28>-9[/2 [-:7 >-9[=727 ;2, 7],:;/=/, 62, 6-88]2, >-8>278=8/ ;2 7=[[-7/ � �8� =: 8.D2=: 627]@]728>2 62 � B1( B �8 8-/27= ^:2 62, 7],: ;/=/, 7]>28/, 62 ;= >-;;=`-7=/.-8 �5#� )'&* -8/6 _-72, 2/ 6]) < [279 ., 62 7]6:.72 ;= `=772 6 _2772:7 ,:7 ;= 6]>7-.,,=8>2 62, � ��� � 28 6.9:-8, =D2> :8 >Z=8\29 28/ 8-/=`;2 ,:7 ;= D=;2:7 2;;29b92 [=7 7=[[-7/ =:a 7],:;/=/, 62, 9 2,:72,.86.^:] [=7 ))0* B #8 2�2/  ;2, 7],: ;/=/, @-:78., [=7 �5#� .86.^:28/ ^:2 ;2 [-:7>28/=\2 62,6]>7-.,,=8>2, 6: � ��� � 28 6.9:-8, 2,/ 62 �� +�" � 6 +6� � 6 +6�� 2/ 6=8, ;2 >=, 6: � ��� � >2 9 b92 [-:7>28/=\2 2,/ �� +�� � 6 +6� � 6 +6�� B � /./72 .86.>=/.@  :8 ,>Z]9 = >-9[=7=/.@ 62,7],:;/=/, 62 6.�]728/2, >-;;=`-7=/.-8, >-8>278=8/ >2, 92,:72, 2,/ 6-88]  .\:72 & B1) B
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� �� � "VJTGOPHVJ 	��

��� � & B1) % '=;2:7 62, 7=[[-7/, 6 _29`7=8>Z29 28/ 62, 7],-8=8>2, � �	� � 6=8, ;2 >=8=; 6.9:-8,?D-.7 )'&*C B
� �� ���� ��� ���

$ _=� 7=8>Z.,,=8/ 62, 2�2/, 62 ,Z=6-� .8\ < ; _=.62 6 _:8 7=[[-7/ +,+  2/ 62, 2�2/, 6 _=`,-7[/.-88:>;]=.72 ^:. [2:D28/ `.=.,27 ; _]/:62 62 ;= 6][ 286=8>2 28 >28/7=;./]  ;2 7=[[-7/ +,+ 28 @-8>/.-8 62; _.9 [:;,.-8 /7=8,D27,2 
 
 ,29`;2 [=7/.>:;.c729 28/ ,28,.`;2 < ;= @-79 =/.-8 6 _:8 [;=,9= 62 ^:=7�,2/ 62 \;:-8, B X2 [;:,  ]/=8/ 6-88] ^: _=:>:82 6][286=8>2 28 
 
 6: 7=[[-7/ +,+ 8 _= ]/] 9 .,2 28]D.628>2 ;-7, 62, 6278.c72, [7.,2, 62 6-88]2, 62 1��0 28 
 � �
 =: (2D=/7-8  .; , _28 ,: ./ ^:2 /-:/26][286=8>2 28 .9[:;,.-8 /7=8,D27,2 62 >2 7=[[-7/  ;-7, 62, >-;;.,.-8, $` $` =: 5
�  92,:7] [=7;2 ,[ 2>/7-9 c/72 6.9:-8 6 _�5 ��# [2:/ b/72 .9[:/]2 < ;= @-79 =/.-8 6 _:8 ,� ,/c92 6]>-8�8] B �; = ]/]9-8/7] 6=8, >2 >Z=[./72 ^:2 ;= ,28,.` .;./] 6: ,[2>/7-9 c/72 ,29`;2 ,:� ,=8/2 [-:7 ^:=;.�27 >2//26][286=8>2  28 .8/]\7=8/ /-:/2, ;2, 6-88]2, 28 
 
 62, 7=[[-7/, 62 [7-6:>/.-8 � �8�  2/ >2 =[7c, :89-., 62 [7.,2 62 6-88]2, =:a ;:9 .8-,./], 2/ =:a ]827\.2, 8-9 .8=;2, 62, >-;;.,.-8, $`$` 6: 5
� B#8�8  9 ., < [=7/ :8 ,>]8=7.- 62 [;=,9 = -Y ;2, [7-6:>/.-8, 62, ]/=/, � 2/ � � ,27=./ /-:/2, 62:a,:[[7.9]2,  .; ,29`;2 =:,,. ^:2 ;2 ,[ 2>/7-9 c/72 ,-./ ,28,.`;2 =: 7=�-8 6: [;=,9 = B �2//2 =8=;� ,228 9-928/ /7=8,D27,2 [-:77=./ 6-8827 62, 7],:;/=/, 7=[.62, 28 7=[[-7/=8/ ;2, 9 2,:72, ;-7, 62,>-;;.,.-8 , $`$` < >2;;2, 2�2>/:]2, 28 [$` B #8 2�2/ ;2, >-;;.,.-8, 62, ,�,/c9 2, [$` [-:77=.28/@-:78 .7 :82 7]@2728>2 62 `=,2 ^:=86 < ;= 9 2,:72 62, 7=[[-7/, 62 [7-6:>/.-8 � �8� 6=8, ;2 >=, 629 =/.c72 [:729 28/ Z=67-8.^:2  2/ [279 2//7=.28/ 62 , _=� 7=8>Z.7 62 `.=., ,� ,/]9 =/.^:2, >-992 ;=9 ]>-88=.,,=8>2 62, 7=[[-7/, 6 _29`7=8>Z29 28/, 62, ]/=/, � �	� � 6=8, ;2 >=8=; 6.9:-8 B �-9`.8]2< :82 ]/:62 28 >28/7=;./]  >2//2 -`,27D=`;2 62D7=./ >-8,/./:27 :8 -:/.; 62 >Z-.a [-:7 ]/:6.27 ;=8=/:72 =.8,. ^:2 ;2, [7-[7.]/], 6: 9 .;.2: @-79 ] [=7 ;2, >-;;.,.-8 , $`$` 6: 5
� B
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$�����
���

5= [7-`;]9 =/.^:2 6: $ ;=,9 = 62 (:=7� , 2/ 62 � ;:-8, , _.8 ,>7./ 6=8, ;2 >=672 62, /2,/, 62 ;=(�X B $ . ;2, =[[7-a .9 =/.-8, [ 27/:7`=/.D2, 62 >2//2 6278.c72 /Z]-7.2 -8/ [: b/72 /2,/]2, < [;: ,.2:72,72[7.,2,  ;= @-79 =/.-8 6 _:8 9 .;.2: 6]>-8�8] >-8� 79 27=./ ;2, [7]6.>/.-8, 8-8 [27/:7`=/.D2, -`/28:2,[=7 62, >=;>:;, ,:7 7],2=:a B �-992 8-:, ; _=D-8, D: =: [729 .27 >Z=[./72  ;2 6-9 =.82 62, >-;;.,.-8,6 _.-8, ;-:76, :;/7=72;=/.D .,/2, 2,/ 28 [ ;2.8 2,,-7/ 3 6.�]728/2, 2a[ ]7.28>2, 28/72[7.,2, =: $$$  2/ ,26]7-:;=8/ =>/:2;;29 28/ =: �
 �� /28628/ < 9-8/727 ^:2 ;2, >-;;.,.-8, 6 _.-8, ;-:76, < 62, D./2,,2,:;/7=72;=/.D .,/2, -8/ 6]) = [279 ., 62 >7]27 >2 8-:D2; ]/=/ 62 ;= 9 =/.c72 28 ;=`-7=/-.72 B $-:7 [=7D28.7< >2, >-8>;:,.-8,  6.�]728/2, ,.\8=/:72, 2a[]7.9 28/=;2, ,-8/ [7-[-,]2,  >-992 ;= ,:[[72,,.-8 62;= [7-6:>/.-8 62, ^:=7�-8.= ;-:76, [=7 ;2 9]>=8.,9 2 6 _]>7=8/=\2 62 X2`�2 B *]=89-.8,  9=;\7]; _=[[=7./.-8 62 8-:D2;;2, ,.\8=/:72, >-992 ;= ,:[[72,,.-8 62, ) 2/,  ,.\827 62 9 =8.c72 .8=9`.\�2:8 9 .;.2: >-;-7]  -: ; _]/:6.27 72,/28/ 62, 28) 2:a @-86=9 28/=:a B 5 _2a[]7.28>2 �5 ��# 6: 5
� 2,/>28/7]2 ,:7 ; _]/:62 6: $ ;=,9 = 62 (:=7�, 2/ 62 � ;:-8, B $-8 ,� ,/c92 62 6]/2>/.-8 7=[[2;] =: ,2>-86>Z=[./72 28 @=./ :82 2a[]7.28>2 \]8]7=;.,/2 >=[=`;2 62 92,:727 :8 \7=86 8-9`72 6 _-`,27D=`;2, B #8[=7/.>:;.27  ;2 ,[2>/7-9 c/72 6.9:-8, 2,/ 28 >Z=7\2 62 ;= 92,:72 62 ;= [7-6:>/.-8 62, 7],-8=8>2, =:a7=[.6./], < ; _=D=8/  8-/=9928/ >2;;2, 62 ;= @=9 .;;2 6: 78� 2/ 6: � B 5= [7-6:>/.-8 62, ]/=/, � =:a]827\.2, 8-9 .8=;2, 62 ��

� �
� � +� (2' �8:>;]-8 62, >-;;.,.-8, $` $` 6: 5
� 62D7=./ [ 279 2//726 _=[[-7/27 62 8-:D2;;2, .8@-79 =/.-8, ,:7 ;= 9-6.� >=/.-8 62 ;= [7-6:>/.-8 62, 7],-8=8>2, 6=8,;2 [;=,9 = B #a[]7.9 28/=;2928/  ; _28) 2: >-8,.,/2 < [-:D-.7 ,][=727 ;2 � ��� � 2/ ;2 � ��� �  2/ [=7>-8,]^:28/ < -`/28 .7 62, 7],-;:/.-8, 28 9 =,,2 .8D=7.=8/2 6.9:-8 6 _28D.7-8 %�� # 2' �	' B �2//2>-8/7=.8/2 .9[-,2 62, 7],-;:/.-8, ,[=/.=;2, 62, >Z=9`72, 62 /7=) 2>/-\7=[Z.2 62 ; _-7672 62 %�� ��6=8, ;2 [;=8 62 >-:7`:72 B 52 /7-.,.c92 >Z=[./72 = [ 279 ., 62 [7],28/27 >27/=.8 , 62, 6278.27, 7],: ;/=/,62 ;= [Z=,2 62 72>Z27>Z2 2/ 6]D2;-[[29 28/ 62 >2, >Z=9`72,  =.8 ,. ^:2 >2:a 62, /2,/, 28 @=.,>2=: =:$$ 6: �#�* 62, [7-/-/�[2, 62 9-6:;2, 28 ;=//2 62, ,/=/.-8, 0  A 2/ & 6: ,[2>/7-9 c/72 B �[7c, =D-.79 -8/7] ^:2 ;2 >=Z .27 62, >Z=7\2, >-8>278=8/ ;= 7],-;:/.-8 ,[=/.=;2 62, >Z=9`72,  ;2:7 2� >=>./] -:;2:7 ,/=`.;./] 62 /28:2 28 Z=:/2 /28,.-8 ]/=./ ,=/.,@=./  .; , _=\.,,=./ 62 9-6];.,27 =: 9 .2:a ;= 7][-8,262, ;=//2,  =�8 62 ; _.9 [;]9 28/27 ,-:, � ;.�--/ B 52, 2�2/, 62 >2//2 7][-8,2 7]=;.,/2 62, >Z=9`72,,:7 ;= 72>-8,/7:>/.-8 28 9 =,,2 .8D=7.=8/2 62, [=.72, 62 9:-8, ]/=8/ @=.`;2  ;2 ^:=/7.c9 2 >Z=[./72 ==`-76] :82 =:/72 ,-:7>2 62 6]\7=6=/.-8 62 ;= 9 =,,2 .8D=7.=8/2 3 ;2 6],=;.\829 28/ 62, >Z=9`72, .,,:62, .9[7]>.,.-8, 9 ]>=8.^:2, ,:7 ;2:7 [;=>29 28/ B 382 [7- >]6:72 6 _=;.\829 28/ < ; _=.62 62 [=7/.>:;2,= ]/] 6]D2;-[[]2  :/.;.,=8/ :8 =;\-7./Z9 2 2� >=>2 6]) = :/.;.,] ,:7 ; _2a[ ]7.28>2 ��#$� $$ 6: �#�* B
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