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p�vwg@GkE	rJe�mlmnjlCBjne�G ÍLKMpk?Be�GùüåÍLKip@?Be�G��@möv jlG�HIEJ?IKirsHIjleiGuCFEO>(KMjnHREJG`HB?BE¹pkEDgVÁuCdøùCFHIÎJ»1EJCXAsHIEDG@pkgkCD�ÕrDei»1>Õe�CBjÿHIEJCREJH
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>LKi?FHBe�GkC*>kgkjnC�º`gLKi?	
`CXEJH�o�mngke�GkC Ã �åm�øuK³CBjýÁK>(Ki»1jnmlmnEDCbpkE�º`gLKi?	
ùC-�#" æ � ì)ë%$Æé � ïsâ�èBèié)éùê � ç÷ç@è=è'& ��( ëÈâ(â�ë%&
EJH â�ë÷æ Ã ��EJCtºùgkKi?�
`C)" æ EJH ì)ë%$Æé CBe�G�HtmnEDCR>kmngkCtmlADoiED?BCREsHtCBe�G�H*mlEJCRrDe�»|>Õe�CIKiG�HBCREDCBCFEDG�HIjnEDmnC*p@g"G`gkrJmlADeiG Ã
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Ki>k>ÕEDmlAJC]mlEDC�*�" è=è,+ ï(ìùê.-Èèiìlêsé*ç÷ê Ã ��EDC]hLKi?dø�e�GkC�CBeiG`H�rJe�»1>Õe�CFADC�pkERHI?BeijlCÆº`gLKi?	
ùC�pkERxMKimlEJGkrDE-/ riv EDCFHTmlERrDKiC
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®EJH*gkGuKiG�HIjýüåº`gLKi?	
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�Æv jlG�HIAJ?IKirsHIjleiG�}N> e�?dHIE�~©EDG�HI?FE³ºùgkKi?�
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P1(�@mlEDCtpkEJo�?BAJCtpkEqmljlhÕED?dHIA�CFe�G�H*ÍLKipk?Fe�Gkjlº`gkEJC Ã
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nphe 2.02<Q2<2.29 && 1.75<W<1.85
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N_acc/N_tot=0.920
 eff/eff=0.010δ

nphe 2.02<Q2<2.29 && 1.95<W<2.05

nphe CC (*10)0 50 100 150 200 250 300
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N_acc/N_tot=0.912
 eff/eff=0.009δ

nphe 2.02<Q2<2.29 && 2.15<W<2.25
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Chi2 / ndf = 5.587 / 4
Prob  = 0.2322

 0.8418 ±p0       = 0.5831 
 0.8144 ±p1       = 0.4615 
 0.1961 ±p2       = -0.1421 

Chi2 / ndf = 5.587 / 4
Prob  = 0.2322

 0.8418 ±p0       = 0.5831 
 0.8144 ±p1       = 0.4615 
 0.1961 ±p2       = -0.1421 
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Chi2 / ndf = 50.42 / 45
Prob  = 0.2717

 12.97 ±constante = 125.4 
 2.162 ±k        = 21.02 

 0.5629 ±lambda   = 5.322 

N_acc/N_tot=0.981
 eff/eff=0.003δ

nphe cut el EC 2.02<Q2<2.29 && 1.75<W<1.85 Chi2 / ndf = 50.42 / 45
Prob  = 0.2717

 12.97 ±constante = 125.4 
 2.162 ±k        = 21.02 

 0.5629 ±lambda   = 5.322 

nphe CC (*10)
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Chi2 / ndf = 57.74 / 45
Prob  = 0.09478

 14.16 ±constante = 176.2 
 1.745 ±k        = 21.97 

 0.4007 ±lambda   =  4.88 

N_acc/N_tot=0.974
 eff/eff=0.003δ

nphe cut el EC 2.02<Q2<2.29 && 1.95<W<2.05 Chi2 / ndf = 57.74 / 45
Prob  = 0.09478

 14.16 ±constante = 176.2 
 1.745 ±k        = 21.97 

 0.4007 ±lambda   =  4.88 

nphe CC (*10)
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Chi2 / ndf = 22.96 / 51
Prob  = 0.9998

 16.24 ±constante = 268.6 
 1.246 ±k        = 21.93 

 0.3358 ±lambda   =  5.61 

N_acc/N_tot=0.986
 eff/eff=0.002δ

nphe cut el EC 2.02<Q2<2.29 && 2.15<W<2.25 Chi2 / ndf = 22.96 / 51
Prob  = 0.9998

 16.24 ±constante = 268.6 
 1.246 ±k        = 21.93 

 0.3358 ±lambda   =  5.61 
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Chi2 / ndf = 22.51 / 4
Prob  = 0.0001585

 0.1645 ±p0       = 1.433 
 0.1605 ±p1       = -0.4696 

 0.03892 ±p2       = 0.1202 

Chi2 / ndf = 22.51 / 4
Prob  = 0.0001585

 0.1645 ±p0       = 1.433 
 0.1605 ±p1       = -0.4696 

 0.03892 ±p2       = 0.1202 
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Fonction de correction pour l’impulsion du proton
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Chi2 / ndf = 112.8 / 86

Prob  = 0.02613

 5.341 ±p0       = 203.8 

 0.0005268 ±p1       = 0.8967 

 0.0005543 ±p2       = 0.02373 

 349.6 ±p3       = -2780 

  1087 ±p4       =  8646 

  1112 ±p5       = -8864 

 375.6 ±p6       =  3012 

W  sector : 1 Chi2 / ndf = 112.8 / 86

Prob  = 0.02613

 5.341 ±p0       = 203.8 

 0.0005268 ±p1       = 0.8967 

 0.0005543 ±p2       = 0.02373 

 349.6 ±p3       = -2780 

  1087 ±p4       =  8646 

  1112 ±p5       = -8864 

 375.6 ±p6       =  3012 
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Chi2 / ndf = 114.5 / 87

Prob  = 0.02393

 4.249 ±p0       = 143.4 
 0.0007046 ±p1       = 0.8434 

 0.0007691 ±p2       = -0.028 
 4.281 ±p3       = -1893 

 5.671 ±p4       =  5927 

 5.462 ±p5       = -6119 
  3.73 ±p6       =  2097 

W  sector : 2 Chi2 / ndf = 114.5 / 87

Prob  = 0.02393

 4.249 ±p0       = 143.4 
 0.0007046 ±p1       = 0.8434 

 0.0007691 ±p2       = -0.028 
 4.281 ±p3       = -1893 

 5.671 ±p4       =  5927 

 5.462 ±p5       = -6119 
  3.73 ±p6       =  2097 
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Chi2 / ndf = 123.2 / 85

Prob  = 0.003473
 5.366 ±p0       =   214 

 0.0005167 ±p1       = 0.9296 

 0.0004383 ±p2       = 0.02376 
 2.706 ±p3       = -562.3 

 4.383 ±p4       =  1690 

 4.626 ±p5       = -1688 
 3.163 ±p6       = 571.3 

W  sector : 3 Chi2 / ndf = 123.2 / 85

Prob  = 0.003473
 5.366 ±p0       =   214 

 0.0005167 ±p1       = 0.9296 

 0.0004383 ±p2       = 0.02376 
 2.706 ±p3       = -562.3 

 4.383 ±p4       =  1690 

 4.626 ±p5       = -1688 
 3.163 ±p6       = 571.3 
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Chi2 / ndf = 187.9 / 87

Prob  = 2.323e-10
 6.066 ±p0       = 253.8 

 0.0004651 ±p1       = 0.9005 

 0.0004096 ±p2       = 0.02284 
 2.853 ±p3       = -1988 

 4.669 ±p4       =  6082 

 4.927 ±p5       = -6139 
  3.39 ±p6       =  2060 

W  sector : 4 Chi2 / ndf = 187.9 / 87

Prob  = 2.323e-10
 6.066 ±p0       = 253.8 

 0.0004651 ±p1       = 0.9005 

 0.0004096 ±p2       = 0.02284 
 2.853 ±p3       = -1988 

 4.669 ±p4       =  6082 

 4.927 ±p5       = -6139 
  3.39 ±p6       =  2060 
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Chi2 / ndf = 125.3 / 84

Prob  = 0.001814
 3.984 ±p0       = 122.8 

 0.0006962 ±p1       = 0.9081 

 0.0005973 ±p2       = 0.02447 
 2.405 ±p3       = -28.65 

 3.857 ±p4       = 26.76 

 3.873 ±p5       =  30.2 
 2.646 ±p6       =   -21 

W  sector : 5 Chi2 / ndf = 125.3 / 84

Prob  = 0.001814
 3.984 ±p0       = 122.8 

 0.0006962 ±p1       = 0.9081 

 0.0005973 ±p2       = 0.02447 
 2.405 ±p3       = -28.65 

 3.857 ±p4       = 26.76 

 3.873 ±p5       =  30.2 
 2.646 ±p6       =   -21 
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Chi2 / ndf = 173.3 / 87

Prob  = 2.306e-08
 5.133 ±p0       = 215.8 

 0.0005354 ±p1       = 0.915 

 0.0004439 ±p2       = 0.02554 
 2.756 ±p3       = -297.1 

 4.472 ±p4       = 893.1 

 4.686 ±p5       = -903.1 
 3.217 ±p6       = 317.4 

W  sector : 6 Chi2 / ndf = 173.3 / 87

Prob  = 2.306e-08
 5.133 ±p0       = 215.8 

 0.0005354 ±p1       = 0.915 

 0.0004439 ±p2       = 0.02554 
 2.756 ±p3       = -297.1 

 4.472 ±p4       = 893.1 

 4.686 ±p5       = -903.1 
 3.217 ±p6       = 317.4 
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Chi2 / ndf =   163 / 84

Prob  = 1.426e-07
 5.857 ±p0       = 233.6 

 0.0004642 ±p1       = 0.9366 

 0.0004216 ±p2       = 0.02269 
 2.386 ±p3       = -94.42 

 3.848 ±p4       = 224.9 

 4.212 ±p5       = -178.9 
 2.877 ±p6       = 58.59 

W  sector : 1 Chi2 / ndf =   163 / 84

Prob  = 1.426e-07
 5.857 ±p0       = 233.6 

 0.0004642 ±p1       = 0.9366 

 0.0004216 ±p2       = 0.02269 
 2.386 ±p3       = -94.42 

 3.848 ±p4       = 224.9 

 4.212 ±p5       = -178.9 
 2.877 ±p6       = 58.59 
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Chi2 / ndf =   119 / 82

Prob  = 0.003879
  4.78 ±p0       =   168 

 0.000612 ±p1       = 0.9358 

 0.0005416 ±p2       = 0.02465 
 2.837 ±p3       = -311.2 

 4.542 ±p4       = 858.4 

  4.69 ±p5       = -780.4 
  3.19 ±p6       = 244.5 

W  sector : 2 Chi2 / ndf =   119 / 82

Prob  = 0.003879
  4.78 ±p0       =   168 

 0.000612 ±p1       = 0.9358 

 0.0005416 ±p2       = 0.02465 
 2.837 ±p3       = -311.2 

 4.542 ±p4       = 858.4 

  4.69 ±p5       = -780.4 
  3.19 ±p6       = 244.5 
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Chi2 / ndf = 182.5 / 82

Prob  = 1.17e-10
 5.784 ±p0       = 225.3 

 0.0004762 ±p1       = 0.9364 

 0.0004412 ±p2       = 0.02281 
 2.657 ±p3       = -146.4 

 4.236 ±p4       = 391.8 

 4.457 ±p5       = -355.1 
 3.033 ±p6       = 119.5 

W  sector : 3 Chi2 / ndf = 182.5 / 82

Prob  = 1.17e-10
 5.784 ±p0       = 225.3 

 0.0004762 ±p1       = 0.9364 

 0.0004412 ±p2       = 0.02281 
 2.657 ±p3       = -146.4 

 4.236 ±p4       = 391.8 

 4.457 ±p5       = -355.1 
 3.033 ±p6       = 119.5 
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Chi2 / ndf = 219.5 / 85
Prob  = 8.985e-16

 6.287 ±p0       =   268 
 0.0004348 ±p1       = 0.9385 

 0.0004002 ±p2       = 0.02291 
 2.456 ±p3       = 50.14 

  3.96 ±p4       = -257.4 
 4.332 ±p5       = 351.6 

 2.953 ±p6       = -132.9 

W  sector : 4 Chi2 / ndf = 219.5 / 85
Prob  = 8.985e-16

 6.287 ±p0       =   268 
 0.0004348 ±p1       = 0.9385 

 0.0004002 ±p2       = 0.02291 
 2.456 ±p3       = 50.14 

  3.96 ±p4       = -257.4 
 4.332 ±p5       = 351.6 

 2.953 ±p6       = -132.9 
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Chi2 / ndf = 92.51 / 79

Prob  = 0.1419
 4.207 ±p0       = 129.9 

 0.0006468 ±p1       = 0.938 

 0.0005567 ±p2       = 0.02328 
 2.311 ±p3       = 318.6 

 3.684 ±p4       = -1065 

 3.789 ±p5       =  1160 
 2.566 ±p6       = -406.4 

W  sector : 5 Chi2 / ndf = 92.51 / 79

Prob  = 0.1419
 4.207 ±p0       = 129.9 

 0.0006468 ±p1       = 0.938 

 0.0005567 ±p2       = 0.02328 
 2.311 ±p3       = 318.6 

 3.684 ±p4       = -1065 

 3.789 ±p5       =  1160 
 2.566 ±p6       = -406.4 

0.75 0.8 0.85 0.9 0.95 1 1.05 1.1 1.15 1.2
0

50

100

150

200

250

Chi2 / ndf = 170.8 / 86

Prob  = 3.208e-08
 5.419 ±p0       = 230.8 

 0.0004892 ±p1       = 0.938 

 0.0004053 ±p2       = 0.02428 
 2.234 ±p3       = 333.9 

 3.595 ±p4       = -1082 

 3.994 ±p5       =  1132 
 2.732 ±p6       = -374.7 

W  sector : 6 Chi2 / ndf = 170.8 / 86

Prob  = 3.208e-08
 5.419 ±p0       = 230.8 

 0.0004892 ±p1       = 0.938 

 0.0004053 ±p2       = 0.02428 
 2.234 ±p3       = 333.9 

 3.595 ±p4       = -1082 

 3.994 ±p5       =  1132 
 2.732 ±p6       = -374.7 
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Chi2 / ndf = 244.4 / 165

Prob  = 3.596e-05
 2.388 ±p0       = 60.67 

 0.0007117 ±p1       = 0.9384 

 0.0005953 ±p2       = 0.01885 
 1.372 ±p3       = 109.7 

 2.229 ±p4       = -335.7 

 2.354 ±p5       = 325.2 
 1.616 ±p6       = -94.23 

W  sector : 1 Chi2 / ndf = 244.4 / 165

Prob  = 3.596e-05
 2.388 ±p0       = 60.67 

 0.0007117 ±p1       = 0.9384 

 0.0005953 ±p2       = 0.01885 
 1.372 ±p3       = 109.7 

 2.229 ±p4       = -335.7 

 2.354 ±p5       = 325.2 
 1.616 ±p6       = -94.23 
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Chi2 / ndf = 206.4 / 166

Prob  = 0.01682
 2.294 ±p0       = 55.16 

 0.0006763 ±p1       = 0.9399 

 0.0007155 ±p2       = 0.02038 
 1.454 ±p3       = -4.201 

 2.301 ±p4       = 6.881 

 2.419 ±p5       = -15.17 
 1.652 ±p6       = 17.99 

W  sector : 2 Chi2 / ndf = 206.4 / 166

Prob  = 0.01682
 2.294 ±p0       = 55.16 

 0.0006763 ±p1       = 0.9399 

 0.0007155 ±p2       = 0.02038 
 1.454 ±p3       = -4.201 

 2.301 ±p4       = 6.881 

 2.419 ±p5       = -15.17 
 1.652 ±p6       = 17.99 
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Chi2 / ndf = 189.9 / 174

Prob  = 0.1941

  2.16 ±p0       =  57.9 
 0.0006975 ±p1       = 0.9215 

 0.0006855 ±p2       = 0.0224 
 1.551 ±p3       = -246.2 

 2.497 ±p4       = 796.2 

 2.562 ±p5       =  -861 
 1.766 ±p6       = 316.3 

W  sector : 3 Chi2 / ndf = 189.9 / 174

Prob  = 0.1941

  2.16 ±p0       =  57.9 
 0.0006975 ±p1       = 0.9215 

 0.0006855 ±p2       = 0.0224 
 1.551 ±p3       = -246.2 

 2.497 ±p4       = 796.2 

 2.562 ±p5       =  -861 
 1.766 ±p6       = 316.3 
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Chi2 / ndf = 198.1 / 165

Prob  = 0.03871

 2.394 ±p0       = 54.25 

 0.0006566 ±p1       = 0.9296 

 0.0006577 ±p2       = 0.01793 

 1.491 ±p3       = 131.2 

  2.41 ±p4       = -442.5 

 2.498 ±p5       = 479.2 

 1.708 ±p6       = -161.6 

W  sector : 4 Chi2 / ndf = 198.1 / 165

Prob  = 0.03871

 2.394 ±p0       = 54.25 

 0.0006566 ±p1       = 0.9296 

 0.0006577 ±p2       = 0.01793 

 1.491 ±p3       = 131.2 

  2.41 ±p4       = -442.5 

 2.498 ±p5       = 479.2 

 1.708 ±p6       = -161.6 

0.75 0.8 0.85 0.9 0.95 1 1.05 1.1 1.15 1.2
0

10

20

30

40

50

60

70

Chi2 / ndf = 207.9 / 168
Prob  = 0.01831

 2.053 ±p0       = 43.45 
 0.0007716 ±p1       = 0.9326 

 0.0008255 ±p2       = 0.02028 
 1.352 ±p3       = 36.36 

  2.18 ±p4       = -98.18 

 2.287 ±p5       = 72.08 
 1.572 ±p6       = -5.644 

W  sector : 5 Chi2 / ndf = 207.9 / 168
Prob  = 0.01831

 2.053 ±p0       = 43.45 
 0.0007716 ±p1       = 0.9326 

 0.0008255 ±p2       = 0.02028 
 1.352 ±p3       = 36.36 

  2.18 ±p4       = -98.18 

 2.287 ±p5       = 72.08 
 1.572 ±p6       = -5.644 
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Chi2 / ndf = 232.3 / 170

Prob  = 0.0008328

 2.134 ±p0       =  53.5 

 0.0007925 ±p1       = 0.9339 

 0.0007537 ±p2       = 0.02233 

 1.399 ±p3       = 99.18 

 2.273 ±p4       = -306.3 

 2.407 ±p5       = 297.5 

 1.654 ±p6       = -85.02 

W  sector : 6 Chi2 / ndf = 232.3 / 170

Prob  = 0.0008328

 2.134 ±p0       =  53.5 

 0.0007925 ±p1       = 0.9339 

 0.0007537 ±p2       = 0.02233 

 1.399 ±p3       = 99.18 

 2.273 ±p4       = -306.3 

 2.407 ±p5       = 297.5 

 1.654 ±p6       = -85.02 
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Chi2 / ndf = 243.7 / 164

Prob  = 3.22e-05
 2.501 ±p0       =  66.2 

 0.0006432 ±p1       = 0.9374 

 0.0005208 ±p2       = 0.01781 
 1.381 ±p3       = 69.71 

 2.215 ±p4       =  -205 

 2.313 ±p5       = 184.9 
 1.586 ±p6       = -45.08 

W  sector : 1 Chi2 / ndf = 243.7 / 164

Prob  = 3.22e-05
 2.501 ±p0       =  66.2 

 0.0006432 ±p1       = 0.9374 

 0.0005208 ±p2       = 0.01781 
 1.381 ±p3       = 69.71 

 2.215 ±p4       =  -205 

 2.313 ±p5       = 184.9 
 1.586 ±p6       = -45.08 
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Chi2 / ndf = 200.9 / 165

Prob  = 0.02842
  2.32 ±p0       = 58.76 

 0.000679 ±p1       = 0.9414 

 0.0006377 ±p2       = 0.01989 
 1.403 ±p3       = 108.3 

 2.238 ±p4       = -338.8 

 2.358 ±p5       = 335.8 
 1.612 ±p6       = -100.2 

W  sector : 2 Chi2 / ndf = 200.9 / 165

Prob  = 0.02842
  2.32 ±p0       = 58.76 

 0.000679 ±p1       = 0.9414 

 0.0006377 ±p2       = 0.01989 
 1.403 ±p3       = 108.3 

 2.238 ±p4       = -338.8 

 2.358 ±p5       = 335.8 
 1.612 ±p6       = -100.2 
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Chi2 / ndf = 209.6 / 169

Prob  = 0.01713
 3.107 ±p0       = 78.96 

 0.0004896 ±p1       = 0.9339 

 0.0005101 ±p2       = 0.01588 
  1.45 ±p3       = -73.56 

 2.345 ±p4       = 238.2 

 2.473 ±p5       =  -268 
 1.699 ±p6       = 109.1 

W  sector : 3 Chi2 / ndf = 209.6 / 169

Prob  = 0.01713
 3.107 ±p0       = 78.96 

 0.0004896 ±p1       = 0.9339 

 0.0005101 ±p2       = 0.01588 
  1.45 ±p3       = -73.56 

 2.345 ±p4       = 238.2 

 2.473 ±p5       =  -268 
 1.699 ±p6       = 109.1 
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Chi2 / ndf = 274.2 / 168

Prob  = 1.577e-07
 2.695 ±p0       = 58.88 

 0.0006255 ±p1       = 0.9356 

 0.0006385 ±p2       = 0.01652 
  1.38 ±p3       = 80.12 

 2.219 ±p4       = -272.3 

 2.327 ±p5       = 293.2 
  1.59 ±p6       = -95.46 

W  sector : 4 Chi2 / ndf = 274.2 / 168

Prob  = 1.577e-07
 2.695 ±p0       = 58.88 

 0.0006255 ±p1       = 0.9356 

 0.0006385 ±p2       = 0.01652 
  1.38 ±p3       = 80.12 

 2.219 ±p4       = -272.3 

 2.327 ±p5       = 293.2 
  1.59 ±p6       = -95.46 
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Chi2 / ndf =   239 / 165

Prob  = 9.789e-05

 1.989 ±p0       = 42.91 
 0.0008466 ±p1       = 0.9369 

 0.0008009 ±p2       = 0.0204 
  1.39 ±p3       = 89.79 

 2.231 ±p4       = -282.4 

 2.304 ±p5       = 282.7 
 1.578 ±p6       = -85.37 

W  sector : 5 Chi2 / ndf =   239 / 165

Prob  = 9.789e-05

 1.989 ±p0       = 42.91 
 0.0008466 ±p1       = 0.9369 

 0.0008009 ±p2       = 0.0204 
  1.39 ±p3       = 89.79 

 2.231 ±p4       = -282.4 

 2.304 ±p5       = 282.7 
 1.578 ±p6       = -85.37 
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W  sector : 6 Chi2 / ndf =   242 / 172

Prob  = 0.0002494
 2.601 ±p0       = 65.26 

 0.0005841 ±p1       = 0.9383 

 0.0005885 ±p2       = 0.01819 
 1.345 ±p3       = -73.5 

 2.173 ±p4       = 259.7 

 2.314 ±p5       = -313.9 
 1.592 ±p6       = 132.4 

¹.º	»p���o�a¡�¡|�­¬¡���&�N���S���u~���������~��������u�´���&�y£����ez¦��� � ���U�|�o�¢¡W	¢�,�����¬z¦�4�����S�U�&�N��~��W���&�³~��4���oz��S~����2�S���gz��µ ¶ �
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��������
�������� ���Í�8¾ ÅÆÄ��8�������Ú�RÄ��X��� ���h�ª
�������� ¯±°�² ¯ ³ ° ³ ´ ¥ ñ ²øµ ¶ µ ·§¨� � � ���S���¡�a¡��2�4�W���S�S�¢z��<�4�W�S�U�´�4�W�����(�W���S�v�W�²�,���S�S�X¯±° ² ¯ ³ °:µ ¶ Ú �&�cí9�����N��~����·���´zY|��W� � z��d\���a��~��W�¼���g�W���bz��R�&�W�P���1z¦�v���U�¡�o�����S~����I���X¡2��~������&�¥�o�·��~��1���U�e���S�S�&�����·�2z��2�4�W�U�S�1�,�W�U�S�&�1�����~���� ë �l¿ Q #jÂ��e��	��
:W%Hù¢�¤����Â��T~�����~����o�&�e�(���g�����ez�~ � �o�
ìN�È¬¡����z��P�U� �����S�S�¬���³Û(���o�,�«�W���&�o���¬�&���U�S������~�����¼|�~��4�o��z��U~����²�¼|��a�N���;íl�W~��S�c®�z��;��~��2�o�C��~����F�´�W�o�����W���4���U�4���&�&�Wz��2�&�Fí9�����N��~��W�F�o�A�S�����S�&���1���4���d£�Æ���²���W�U�S~��&�oz�~����u� �W���Pz��4�U�&���S�&���¬% ë û Ù � ¥ þ d Q,Ã þ � p�� ¥ ìß�����·� ���o�P�W��~��b�����¢�o�&���&���(�����&�¢���Fd~��1� ���j���W���S�W�(§¥�¤�S���&�N���S�b���2�(�W�q�&�j��z��u�40��4�u�����b�&��z���~¥�o�<Û(���o�,�(�4�W~��T���W���q�&�¤�,���&�`z����J~��4�o��z��U~���������&�����U��~����(�W�j��~�����z��������N���&�N�����&�����������S�T�&���U�S~ � �&���&��§¨�u@¹¿ Âh B Q Ã �&�U�����&�����U�&�q�S�o��z¦���4�W�S�U�r���R��~����e����z�����&���&�����W���&�J�&�1d´�o�¬��~����R�g�o�����S~������&�1�&�����o~��S���W�S�¼�W§¨�U� � ���U���o�a¡5%u�4�����S�S�rz����´���S�S�T�4�W�����(�����S�q�W��,�W�U�S�&�T~������ � �S�&�L�S����z��&�0¨��U�&�N���&�o�S���,�W����� ë �&�¬���W~���ì¨���������Sÿ����&���U�S�&�N��~������ ë �&� � �U~���ìß��§¥�&�
Û�~��j��� � �S�W�1�4��������"�N���­�7©U���j���&���"���W�q���&� � �W���U�S~��&������� ë z�~ � ���&�r�S~��U�������&�q����~��S�u�N� � �S~��U�
ìß�`§¨�¤�U�&�S�oz����5�q���¤zY|��7©U���U�S�&�1�&������&�g�o�&�y£<�S���&�N���U�&�g���­�´���S�S�b�4�W�����(�W�����­�&�j�g~��o��~������b�S���"z¦�|� � ���U�W��§¥�P��~��­�����S�U~ � �¤���U�g�o~��&�<�&�����S�S��S���Jz¦�e�4�W�S�U�¤���<�o~����v�N�"z��e�S���S��z��o��~����;���<�o~��u�&�j�J�4��~�z�z��&���U�W�

¹.º	»p�:�o�¢¡����4�.�W�S�U���4�W�����(�W���S�u@¹¿ Âh B Q Ã �&�4í9�������S~����1���gd Q Ã �
���W��� ë �&�4Û(�W�o��ì��N�r�W�o�Sÿ&� ë ���¢�(�W��ì�z�����&���U�S�&�N��~������J�W����z�~��������&�J�W�y£;~��4�o��z��U~������G���¤zY|©¯ · �(���2�2���q����µ ¶ �
®! YX" $# %"&¥±('*)�+-,(.0/213'¸±5476�&*40)�+�,5.0/8':9;)«±5<3=>,@?0'
A �H�73�� ÿ���ÿ��­��� ¾ �:���R�c¾ �:��yíÄ��ª�����

BJ���eí9��~��u�����Rz}|���z��&�N���U���¼�«z��e���U�W�����s�N�¤z��xµ ¶ �S�W���¤�o���������S�&�&�¨���s~����&����~��(�¬�(�W�uz��´�1����Ûo�¡���¬�o�1z���´�W�U�S�¤�4�W�����(�W�����¤z���µ · �4�W�����(�����q�N�Jz¦�e�S�&�W���S~����;�b£o��z����U~��W�§¯±°÷² ¯ ³ ° ³ µ ¶ µ · ®
@¹¿ Âh BDC h$E B E Q
Ã � � ��¯L!c° H ¯ ³ H ° ³ H µ ¶ # Â ë �o�a¡q��ì���<���(�<�U�����Jz��&�T���(�����S~F�Ä~��1����z��S~������L�o�bz}|���z��������U���v~��o�&~��o�&���q���J���2���S�������;���¤z¦�¬��~���z��W�¡���W����~��T�����§¯ ³ �

° ³ ��µ ¶ �S�W���J�U�&�S���&�N��~����&�1�&���"z����T�����W���S~F�Ä~��4���oz��S~������G���¤zY|w�&z������S�S���v��~ � �o�S�W�(�o�<���U�W���W�2�o�b�U�&����z¥���J�����~����;���U�¡�o��~��&��¼g�<�5�S���U~����o�¤�W�y£;�4�W�S�U�&�q�����"�(���U��~��&��z��&�T~����&����~��(�&���qz��&�T�4�W�U�S�&�q��� ¦0�u�*½ ¨�	�¾}�
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¹.º	»p�È�o�¢¡�%%�;�.�W�U�S�e�4�W�����(�����S�e@¶¿vÂh B Q Ã �,���W��� ë z�~ � �����J�o��~��U�&��ìT�����W���Uÿ&� ë z�~ � ����� � �S~��U�&��ìTz��&�J�&���U�S���D���~��W���q�W����z�~��������&�q�W�y£¢~��1����z��S~��W���G�o�bz}|¢¯ · �����;�;���q����µ ¶ �(§¥�&�TÛ�~��U��� � ���W�1�1�&�L�U�����"�7©U���U�S�&�q�(�W�T�o�&�� �W���U�S~����������&��§¥�J�&�����S�S�
	Y�����N�rz}|����,�W�j���2Ö������U�&�S�oz��������S�L���"zY|��7©U���j���&�1�&���G�S�����L~�����~������&���S���Gz��q�S���&�N���U�W�
§¨�c��~��U���U~����¡��~��W�º���³z¦�c@¹¿vÂh BDC h E B E Q Ã � �&�U�;�U�&���U�&�U�&�������a���µí9�W�����S~����{���³z��·�4�W�S�U�³�´�W�o�����W�����@¹¿ h BDC hHE B E �¹�S����z¦�|� � ���U�x�o�¢¡
¸¡�
�g�W�o�gz��b�,�W�"���Pz��1�U�,�W�N��~����À¯±°­² ¯ ³ ° ³ ´ ¥ G ² µ ¶ µ · �����.��|��5�S�������s����R��~��G� ���o��z¦�u@¶¿vÂh BDC h E B E Q Ã � �¤V @¹ÂQ i �^��ü���ûJIHýg�u���gÂ&�H¼g�¬�S��z��&�N��~��������r���T��~��G�(�W���o�&�y£e�&�����o���S���&��S�&�o�S�&�U�&�������&�g���W�T���&��Ù(ÿ���Û��&�"�S���qz¦�§� � ���S�%®

H ��ü���ý|þµ@¹¿ Âhji B Q Ã � þ{��ü���K ( �*! Â ë �o�a¡5%�ì§¨���¢���W�&�����4�������¢�����4�o�S~��1�&���S�S�.���&�¢���������o�S�&�´�&���U�S�&�U� �W�����&���¢�·z¦�s�S�&�W���S~���� ¯±° ² ¯ ³ ° ³ µ ¶ µ · ��§¥��S���&���S�S�q���¬�(�������Tz¦�^� � ���U�p�o�¢¡
¸"�1�������S�Lz¦���4�W�S�U�r�4�W�����(�W�����T@¹¿ h BDC h E B E �²�o���Lí9��~��
�����Tz¦�"�S�,������~����¯±°�² ¯ ³ ° ³ µ ¶ µ · �&�j�q�S��z��&�N��~����������W���L�¤�S���&�N���U�u�4�����S�S�uz�����~��g�o� ´ ¥ ����~¼�����U�Sÿ&�o�b�o��� � ���W�o���uz¦�W� � �&�o����T���&���S��~��S�S�W���&� ë @LKq�¶��üNMOMW�u�u���e�W�*KT� û�ýW�g�<���¤ìß��§¥�r���U��~��
���Lí9�����¬�U������z��L��~��L���|´ ¥ �&�W�S�S���S��������W�y£.�S�,������~������r®í¯±°­² ¯ ³ µ · « ¶ª¶ G ²ø°:µ ¶ �í¯±°­² ¯ ³ µ ¶ « ¥ G ²ø°:µ · ���Z¯±°­² ¯ ³ ° ³ µ ¶ µ · �o���³�S���S���(�����&�§£�s���U��� �W�U��~����\���;�&���´�S�&�W���S~����o�1���W�R���W�������j�1�I���&z�z��v��� ´ ¥ �&�j�´~��4�����U���W�����¢�N�1�������1�������U�����´z���S�����j���S�W~��U�b�������T�b£�������~��S�uz��¬�S�&�N��~����;�*É1�,�W���­�o� ´ ¥ �¼g�����&�o�g�W���U�S~
�o~��U�S~�� � ���&�J�S����z��b�S���&���S�S�e�o~���~��4�����S~���������z£�o�Pz¦�%� � ���U�x�o�¢¡
¸4z��4��~��U�S�S~��o�o��~����<�o�&����������&�1�&���S�­�X�´��~��W�����(�����gzY|w�������^�(�(�Wz£���S�
�W�&�(�W���¤���QP ë @�R;� ��üNM Ù � �u���e� �:R;� Ù �<���uìr®«z��SP���S������~������<�&�����S~��������Ñ�(�W�o��z¦�4@¹¿ Âh BTC h E B E Q Ã � �N���o����~��b���S�S��~��J�(�W���"z¦�4@¹¿ h BDC h E B E ��� §�|w�&���U�&�e�oz�����&�e�U�,�W�N��~������b���4�o�S���������S~����a���1��z����b���÷¡2��~������b�(�W���bzY|w�������r���(�Wz��&�j�e���c�o�S��~��­�o�4í9�����a� �W���­z���S�,������~����|¯±°÷² ¯ ³ ° ³ ´ ¥ G ² µ ¶ µ · ��������������z�z��W���¨�o��~�z�~��U�&�£z����
�S~��e��z�����~������¨� �W���
���U��~��4�����S�g�&�����S�S~��o�o��~�����1z��R@¹¿vÂh BDC hHE B E Q,Ã � �¦£�����
���Gíl�W~��S���5�W�e�o��~�z�~��S�����&���S~��e��z¦�5��~��W���£�"�(�W�j��~������ � �&���������S�&�����¼|w���������&�1�&���S���o������z����o� �G�(�W�
z��� �����������u�¤0����&� ë ���W~��Lz��"���W��� � ���W��Ûo���o�¢¸¡�¢¡�ìN�hÇÄz��G�&�����S~��&���&�¡�����S�S�u���o���U�&�Lz��&�G�S�,������~������G�S��~��W�����S�&��®�z�����S�,������~������L�|¡­��~������ ë ¯±°÷² ¯ ³ ° ³ ´ ¥ �y¯±°�² ¯ ³ µ · « ¶ª¶ ���y¯±°÷² ¯ ³ µ ¶ « ¥ �y¯±°÷² ¯ ³ ° ³ µ ¶ µ · �����¢�U�&�U���(�W���ßìß�z��&�L�S�,������~������T�|�e�o~������ ë ¯±°÷² ¯ ³ ° ³ PJ�y¯±°�² ¯ ³ ° ³ µ ¶ µ · µ ¥ �����;�S���S�����W���ßìN�:�L� � �&�o�&���5���&�o�T~�����z��o�r�W���S�U~z��&�q�N���&�o�&�1�&�����"���W��~�����~�í9�&�
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¹.º	»p�=�o�¢¡
¸c�A@¹¿ Âhªi B Q Ã ë �u��� Â ìR�&�Aí9���o����~����A�o�s@¹¿vhji B ë �u���¤ì ë ���{Û(�W�o��ìN�L@¹¿vhji B ë �u���¤ì1�
�W�&�H ��ü���ý%þµ@¹¿vÂh i B Q
Ã þº��ü���K1�u���gÂ ë �&�2�(�W��ì
§¥�&�"�S�&�W���S~������ � �����&�U�&�&�����o~����U�¡�o��~��U�&���g��z����J���x�1��~����o�"�(������z}|��N�������(�(��z������"�����­�´�W�U�S�­�´�W�>������W�����³@¶¿vÂh BDC h E B E Q Ã � �U�&�S�oz��������S�<�U�����&�S~��&���U�.�sz¦�³�����������U�.������z�~������&�;�S�o�4���W�4���W�����&���4�N�´�o������������G����z��&��~�����z������o�����W�&�¡§¥�&���S~��P��z¦���S~����o���(�W�S�U�&���q�¤�����,�W�&�S�Gz��J�S~��e��z¦�5���&�o�����\�r§�×\¬R���LzY|w�&���U�&�e��z�����¤z¦�P��Û(�_�¦���u���¤�U�&�&�W���U�S�S���N��~��W�2�o�&�q���W�&�����4�����S�&��§¨�e�S~��e��z¦�5��~��W�´���r�r§�×\¬¢�&�j�q�(�W�U�&�¤�S���qz��gz�� � ~��&~��&z� �0×gÅJÇ¹����~«�S~��P��z��JzY|w~����������W�N��~����´�����T�(�W�j��~�����z����r�,�����¤z¦�P�4����~�ÿ&�U�W���&� � �����&�S�WzY��z����r�����S�&�N���&�o�S�&�`��~����U~���o�1z��¢�S��� ���o�S�R���&�¤���N�������������S����×k�&�&z��v�&|��7©U���o�S�1�o�I�U�&�������I���S� � ���W�1�4���¥�Z¦�¦ ë �������u�r¬yÇj� ¦��W�U�¦��U�¡���&�U�S����ì¤���W���¤z��¬���o�b�&�j�b���¬�4����~��(�&�gz��¢�S���S��z��o��~����³���&�b���N���&�N�������S��®¥�vz¦�v�S�W�U��~��e���I�S~��e��z¦�5���&�o�� �0×gÅJÇu�«z��&���U~ � ���W�y£<�S�����u���������&z������¬�S���j���b���S�W�2Ýª���U�����U�&�jÞ­�(����������� �W�U���´�&���y£³�����g�����o���&���g�"£V�� ���S~��1�&�����Wz����&�0���F�4����~��(�W���Rz¦���S���S��z��o��~����\���&�R���N�������������S� ë z����S�&�U��z��¡��~��W�F���C�����U~���~����²�����1�S���W���&����&�­�(�W�U�S~�����z����­�(�����­z��&�b��Û(�W�e�o�S�&�P�2�o�&�S~����4���­z¦�;�S�&�U��z��¡��~��W�I���·�����4�o�­�����P�U�&~����S~�z�z����������S��ìN�¼�W�·�S������S�W�o���¤�������Tz����T�S~��e��z¦�5��~��W���Gz��e�S���S��z��o��~����v���uz¦�e�4�W�U�S�u�4�W�����(�W�����b@¶¿ Âh BDC hHE B E Q
Ã � �b£¡� ���S~��1�&�����Wz����§£��� � ���U�x�o�¢¡�¨4�1�������U�P���.�"£¡�&�1��z��­���Pz��¢@¹¿vÂh BDC h E B E Q Ã � ë û
üWI÷þÚ° h þ � ü � �u���¤ìq� �W���"z��&�"�����������&��S�&��z�z��&� ë Û�~��U�S� � �����4�1�g����~���ìL�N�"z��&�q�����o���&���"�U~��e��z��&��� ë z�~ � �����S~��S�N�����b�������qz��&�T�S�&�W���S~����o�"� ¡¬��~����o�T���� ��~�����~�z�z����g� �W���qz��&�q�U�,�W�N��~��W���J� �R��~��W����ìß�`§¨���"�U�,�W�N��~������"�X¡¬��~��W���q�S�&�o�S������~��U�&���"z��u��~��b�o�­z��R�4�W�U�S��´�W�o�����W����� ë z¦�W� � �&�o�&�������S~���~��W�`ìN�h¼g�4�S�&�4�W�U���o��������z��q��~��J�¼|w�&�U�L�(�W�G�4Ö��4�N���U~������ ®�z��b�o�S�&�U�&�����u�¼|w�����
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h_IMpippim
Nent = 20047  
Mean  =  0.724
RMS   = 0.1919
Chi2 / ndf = 96.17 / 76
Prob  = 0.05699

 591.6 ±Cste     = 1.505e+04 
 0.00274 ±mean     = 0.7702 

 0.00282 ±sigma    = 0.06716 
  1755 ±p0       = -3.473e+04 

  7741 ±p1       = 1.742e+05 
  9632 ±p2       = -2.027e+05 

  3668 ±p3       = 6.871e+04 

 = 211090 (26)sN

 = 578304 (71)bgN

h_IMpippim
Nent = 20047  
Mean  =  0.724
RMS   = 0.1919
Chi2 / ndf = 96.17 / 76
Prob  = 0.05699

 591.6 ±Cste     = 1.505e+04 
 0.00274 ±mean     = 0.7702 

 0.00282 ±sigma    = 0.06716 
  1755 ±p0       = -3.473e+04 

  7741 ±p1       = 1.742e+05 
  9632 ±p2       = -2.027e+05 

  3668 ±p3       = 6.871e+04 
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¡vdYO]X[^ZÊ7¢CXUq2cSOMdwcAb�c1d_OMRje+^iX[n&X[V_^iO¥ë
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¡vdYO]X[^VÊQ¢CXUq�cAOMd]�°Rje;q<e�TSVYVYX[OMcAcSO�VYb�TAVVÊ7OMV_^YXUZ/OVYOMcSVYXUhSRUOMZ/OMc<^pRUO�cSb2Z	hAd_O�`AOrt<u��<aNe�d0a]O]^Y^YOW`SOMdYcSX?,Md_O�`AyMa]dYb�º[^»PARUTSV»n&Xz^iO��
TAOsRjeÔ¡vd_OMX[^VÊQ¢CX[q2cAOMd°e�TkcAX[n�ONe�T`AOMVf�
TAO]TAOMVg`AO~RUe/`SXUV_^YdYX[hATS^iX[b2c�{8¼fc½b�hAVYO]d_n2O~TAcAO~`AX98�yMd_OMcAa]OQ`AO¥�uö<�¾O]c
^YdYO	R[O�cAb2Z	hAd_O~`SOQt u b2h.^iOMc
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h2_IMpippim
Nent = 20047  
Mean  =  0.724
RMS   = 0.1919
Chi2 / ndf = 113.3 / 76
Prob  = 0.002862

 0.7666 ±Cste     = 50.22 
 0.002619 ±mean     = 0.7678 

 0.005834 ±gamma    = 0.1399 
 12.97 ±p3       = -3.162e+04 
 24.39 ±p4       = 1.593e+05 
 22.54 ±p5       = -1.887e+05 
 12.01 ±p6       = 6.526e+04 

 = 300753 (37)ρN

 = 484668 (60)bgN

h2_IMpippim
Nent = 20047  
Mean  =  0.724
RMS   = 0.1919
Chi2 / ndf = 113.3 / 76
Prob  = 0.002862

 0.7666 ±Cste     = 50.22 
 0.002619 ±mean     = 0.7678 

 0.005834 ±gamma    = 0.1399 
 12.97 ±p3       = -3.162e+04 
 24.39 ±p4       = 1.593e+05 
 22.54 ±p5       = -1.887e+05 
 12.01 ±p6       = 6.526e+04 
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h3_IMpippim
Nent = 20047  
Mean  =  0.724
RMS   = 0.1919
Chi2 / ndf =   128 / 76
Prob  = 0.0001031

 1.092 ±Cste     = 63.13 
 0.002661 ±mean     = 0.7711 

 0.00613 ±gamma    = 0.1271 
     0 ±n        =     0 

 11.59 ±p4       = -3.517e+04 
 28.41 ±p5       = 1.783e+05 
 31.52 ±p6       = -2.136e+05 

 12.44 ±p7       = 7.485e+04 

 = 264128 (32)ρN

 = 519149 (64)bgN

h3_IMpippim
Nent = 20047  
Mean  =  0.724
RMS   = 0.1919
Chi2 / ndf =   128 / 76
Prob  = 0.0001031

 1.092 ±Cste     = 63.13 
 0.002661 ±mean     = 0.7711 

 0.00613 ±gamma    = 0.1271 
     0 ±n        =     0 

 11.59 ±p4       = -3.517e+04 
 28.41 ±p5       = 1.783e+05 
 31.52 ±p6       = -2.136e+05 

 12.44 ±p7       = 7.485e+04 
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h4_IMpippim
Nent = 20047  
Mean  =  0.724
RMS   = 0.1919
Chi2 / ndf = 189.5 / 75
Prob  = 1.917e-13

 1.003 ±Cste     = 61.49 
 0.002863 ±mean     = 0.7771 

 0.005497 ±gamma    = 0.1291 
 0.09055 ±n        = 2.653e-06 

 9.426 ±p4       = -4.716e+04 
 5.967 ±p5       = 2.328e+05 
 4.362 ±p6       = -2.834e+05 

 4.741 ±p7       = 1.018e+05 

 = 247850 (30)ρN

 = 546007 (67)bgN

h4_IMpippim
Nent = 20047  
Mean  =  0.724
RMS   = 0.1919
Chi2 / ndf = 189.5 / 75
Prob  = 1.917e-13

 1.003 ±Cste     = 61.49 
 0.002863 ±mean     = 0.7771 

 0.005497 ±gamma    = 0.1291 
 0.09055 ±n        = 2.653e-06 

 9.426 ±p4       = -4.716e+04 
 5.967 ±p5       = 2.328e+05 
 4.362 ±p6       = -2.834e+05 

 4.741 ±p7       = 1.018e+05 
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h5_IMpippim
Nent = 20047  
Mean  =  0.724
RMS   = 0.1919
Chi2 / ndf = 122.8 / 74
Prob  = 0.0001947

 2.573 ±A_res    = 66.61 
 0.003612 ±mean     = 0.7801 

 0.01112 ±gamma    = 0.1479 
 2.778 ±Anr      = -7.503 
 0.0493 ±p0       = 0.9709 

 3.807 ±p1       = -146.1 
 8.899 ±p2       = 902.4 
 8.395 ±p3       = -981.6 
 6.072 ±p8       = 293.8 

 = 284341 (35)ρN

 = 501597 (62)bgN

h5_IMpippim
Nent = 20047  
Mean  =  0.724
RMS   = 0.1919
Chi2 / ndf = 122.8 / 74
Prob  = 0.0001947

 2.573 ±A_res    = 66.61 
 0.003612 ±mean     = 0.7801 

 0.01112 ±gamma    = 0.1479 
 2.778 ±Anr      = -7.503 
 0.0493 ±p0       = 0.9709 

 3.807 ±p1       = -146.1 
 8.899 ±p2       = 902.4 
 8.395 ±p3       = -981.6 
 6.072 ±p8       = 293.8 
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^YXUR[RUyMO¿ëFO�^%`AO�� ï � ð cAb2c.ë7dYy]VYb2cLemc
^/ëÆR[XUq2cAOP�b2X[c<^iXUR[RUy]O�ëÕ{&|�e	RUX[q2cAOg^YXUd_O]^iy]OfOMV�^sRjeQa]b2c<^idYX[hATS^YXUb2c=`AT�t u { ê c�íAc��ARje	`SOMT.ê.XUè]ZIOFR[XUq2cSOgPAR[OMXUcSOf�
TAX�e Ò_TAV�^iORUOMV�`Ab2cScAyMO]V:OMV�^°RUesV_b2ZIZ/O»`AO»^ib2TS^YOMV$RUOMV�a]b2c<^idYX[hATS^YXUb2cAV]{+ífe�cAV�aMO�^Y^iOve�PAPAd_b.aÕÑSO��+XURu÷\es^YdYb2X[V�PLe�diemZIè�^idYO]VRUXUhSdYOMVI�
TAXgV_b2c<^=RUO]VlP"b2XU`AV/`AO]V%^idYb�XUV/dYyNema]^iX[b2cAV]{v|�e�Ë!b2d_ZIO1P�b�TAdlaÕÑLem�&TSO½aNe�cAe�RgO]V_^=`Ab�cAcAyMO�PLe�dlR[Oq2yMcAy]diem^YOMTAds`���y]n�yMcAO]ZIO]c
^M{�¼fc�TS^iX[RUXUV_O � øö÷RÿWø%V ×�±m­mØ�P"b2TAdse Ò_TAV�^iO]dWR[OMVrVYX[Z	TARje+^iXUb�cAV�e�T.ê�`Sb2cAcAy]OMVM{"|�OPAXUa�`AT�t u OMV�^�aMRjemXUdYO]ZIO]c<^fn&XUVYX[hARUO~O]^�hAX[OMc4e Ò_TAV�^iykPLe�dFR[OMVfV_XUZ	TSRjem^YXUb2cAV]{�|�b2d_VF`AT£íA^N��cAb2TAV�XUZ/P"b2VYb2cSV`AOMV~RUXUZ/X[^YOMVWZIX[cAXUZIe�RUO]Vfe�d_hAX[^Ydie�X[dYO]VfP�b�TAd�Rje=aMb2c<^YdYXUhSTS^iX[b2c�`AT4���KcAb�c.ëÆd_yMVYb�cLe�c<^N{�ÿWcìíA^\^ib�^ie�RUO]ZIO]c<^RUXUhSdYO	a]b2cA`ATAXz^N��O]c�O�Ö�O�^N���=TAc�d_yMVYTSR[^Õe+^�cAb2c�dYyMe�RUX[V_^iOQP�b2TSdFRUOM�
TAO]R0RUOQ���ücSb2c.ëÆd_yMV_b2cLe�c<^\cAO�aMb�c
^YdYX[hATAOPLe�VM{�|�OkcAb2ZQhAdYO�`AOkt<u\b2hS^YOMc
T È £ ý ü Ð'W ø ´�´2´ ÊWO]V_^\aMb2Z/PLe�dYe�hAR[O�e�T�cAb2Z	hSdYO�`AOkt<u\b2hS^iO]c
T(eNn2O]aIRUe
ø �D ñ D ZIy�^iÑAb&`AO�{
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^YO»¤ PÕ¥ ¦ È ��`Ad_b2X[^YO�Ê�P"b2TAd�RUO]V�`Ab2cAcAy]OMVO�ê.P�y]dYX[ZIO]c
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�/�7�"����� �!����#��&�(':�!)+�x,�-��&#	'0�"-�)%3*5��7�8)+�(�½��-�'$�x����- t u|�eIZ/y]^YÑAb&`AO~PSdYyMa]yM`AO]c<^iO���hAe�VYy]OQVYTSdfRUO\ZIb&`Aè]RUO�`AO õ �McSOMVM��eIRx�ûeNnme�c<^Õe�q�O~`AO~PAdYb&`ATAX[dYO\TAcAO\Ë!b2dYZ/OdYyNemRUXUV�^iO�P"b2TAd�RUO�hAd_TAX[^�`AO�Ë!b2cA`ÏPAdYy]VYO]c
^�VYb2TSV1R[O4PSXUa�`ATÚt u ZlemXUV=RUO;`SyMVieNnme�c<^Õemq2O(`���TS^YXURUX[VYO]d=TAcAOVYXUZ/PAR[O/Ë!b2cSa]^iX[b2c ¡�dYOMXz^_ë7¢CXUq2cAO]d~P"b2TAd~Rje�Zle�V_VYO%`ST6t<u�{:íge�cAV	R[OlhATS^	`���T.^iXUR[XUV_OMd�TAcAOlË!b�dYZ/OlPAR[TAVQV_bmëPAÑAXUV�^iX[�&TSyMO=P"b2TAdQR[OlV_P�O]a]^id_O=`AO=ZIe�VYV_O%`AT³t<u��:a]O%�
TAXwV_OMZ	hAR[O%cAy]aMOMV_Vie�X[dYO=`���e�PAd_èMV	RUe�`AX[VYaMTSVYVYX[b2c³`ATPLe�diemq2die�PSÑAOx�S{û±.{û}.�<cAb2TSVvXUc<^YdYb&`ATAXUV_b2cAVpTAcAOWZIy�^iÑAb&`AO Ó Ñk÷&hAdYX[`AO�Ôi�&hAe�VYy]OfVYTAdpRUO]Vv`AO]T.êIPAdYy]aMy]`AOMc<^iO]V�ZIy¿ë^iÑAb&`AOMV]��`LemcAVgRUe��
TAOMR[RUOFcAb2TSVfPAdYO]cAb2cAVWVYO]TARUO]ZIO]c
^gRUO]VWaMe�cLe�T.ê�`ATTF!ï�ï�O]^f`ST����6cSb2c.ëÆd_yMV_b2cLe�c<^f`Ae�cAVRUOsq2yMcAy]diem^YOMTAdv`���y�n2y]cAOMZ/OMc<^iV�P"b2TAd�eNn2b2X[d�TScAOWË!b2d_ZIOsdYyMe�RUX[V_^YOW`ATIhAdYTSX[^�`AOWË!b2cS`%O]^�Rje\Zle�V_VYOW`AT%t u O]V_^e Ò_TAV_^YyMOrPLe�d:TAcAOw`AO]V°Ë!b2cAa�^iXUb�cAV°PAd_yMVYO]c<^iyMO]V�`Ae�cAV°R[OwPLe�dYe�q2diemPAÑAO\�S{û±.{û}.{oñvOMRjefcSb2TAV0`Ab2cScAOwRjeWP�b2V_VYX[hAXUR[X[^iy`���X[c<^idYb&`ATAX[dYOwTScAOwË!b2dYZ/OwPAR[TAV0aMb�ZIPAR[O�ê.Ow�
T���TAcAO Ó V_XUZ/PARUO¿Ôh¡vdYO]X[^_ë7¢CXUq2cSOMd:P"b2TAd0R[OwVYX[q2cLe�R&^ib2T.^0OMcIeR÷<e�c<^TAcAO�Ë!b2dYZ/O	PAR[TAVFPAÑk÷&VYX[�&TSO/P"b2TAdFR[O�hAdYTSX[^F`AO	Ë!b�cA` È F ï�ï O]^F� ï � ð cSb2c.ëÆd_yMV_b2cLe�c<^¿ÊgO]c�a]b2c<^idYe�V_^YO/PAe�ddie�PAP"b2d�^s�/RUeQË!b2dYZ/OF`���TAcAO�VYX[ZIPAR[OgË!b2cAa�^iX[b2c�P�b2R,÷&cAb2Z/Xje�R[OWcAb�c�Z/b�^YX[n2y]OFPAÑk÷&VYXU�
TAO]ZIO]c<^N��{÷sb2TAV»eNn2b2cSV0OMVYVYeR÷2ysRUOMV:`AX[Ö�yMd_OMc<^iO]V»Ë!b�cAa]^YXUb2cAV:PAdYy]VYOMc<^YyMOMVp`Le�cSV0RUOwPLemdie�q2dYe�PAÑAO`�S{�±&{�}.{oú:e�d:O�ê.OMZ/PARUOm�Rje	Ë!b2cAa�^iXUb�c=`AOÔíA^s`Le�cAVrRUOFaMe�Vr`AO�Rje�PLe�dYe�Z/y]^id_XUVYem^iX[b2cl`AO�¦rb2VYVrO�^fÀ
^ib&`Ab2RUV_ék÷=`AO]n&X[OMc<^�ëî £î ¤ ¥�¦2¥ o ü ð ý�Z Û ¨ ¤ ¥�¦2¥ o ª Ü ¤ ý¤ ¥�¦2¥ o$Ý�ÞMß?à�ájâ È �S{�±Nö<Ê¬ ð\[-]_^�`�acb#dfehg ¬ ð ¥M¥ ]i^�`�acb#dfehgífe�cAVWaMO\aNe�V]�"cSb2TAVWe�n�b2cAVWVYXzê�PAe�die�Z/è]^YdYO]VsR[XUhAd_OMV�ë"¤ ý � ò�ý � ð ý �8ä�åxæ Dxç � ð\[ e�cA` ð ¥]¥ {"|�e�íAq2TAdYO��S{�­�û
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���?�\é_�S{�­2É ¤ ígX[V_^id_XUhAT.^iXUb�c(`AO%RUe1ZIe�VYV_O%XUc<nme�d_Xje�c<^iOl¤ ¥ ¦ ¥ o {$|�OMV	`Sb2cAcAy]OMV�O�ê.P"yMd_XUZ/OMc<^Õe�R[OMV	V_b2c<^�dYO¿ëPAdYy]VYOMc<^YyMOMV�PLemdWTAc�ÑAXUV�^ib2q2dYe�Z/ZIO�O]^gRUO]VWV_XUZ	TARUem^iX[b2cAVrPLe�ds`AO]VfRUX[q2cAOMV]{8|�elRUX[q2cAO�PARUO]XUcAO\�
TAX$e Ò_TAV_^YO	RUO]V`Ab2cAcAy]OMVwO]V_^�Rje�VYb2Z/Z/Os`SOs^Yb2TS^iO]VvR[OMV»aMb2c<^YdYXUhSTS^iX[b2cAVM{&|�e�VYOMa]b2cA`AOgRUXUq�cAO�PARUO]XUcAO È Rje�PARUTAV»P"O]^YX[^iOsOMcle�Z�ëPARUXz^iTA`AONÊgdYO]PAdYy]VYOMc<^YOlRje=V_b2ZIZ/O�`AO]V~a]b2c<^idYX[hATS^YXUb2cAVFPSdYb�n2O]cLe�c<^Q`STYF�ï�ï6ëÆRUX[q2cAOQ^YXUd_O]^iy]OkO]^\P�b�XUc<^iX[RURUy]O�ëO]^s`AOF� ï � ð cAb2c&ëÆdYy]VYb2cAe�c<^rë7RUX[q2cAOgP"b2X[c
^YXUR[RUyMO¿ëÕ{&|�e/R[XUq2cSOg^iX[dYO]^YyMOFO]V_^sRje�aMb�c
^YdYX[hATS^iX[b2c=`AT�t u {
ZIb2c<^YdYO�Rje	ZIe�VYV_O�XUc<nme�dYXUe�c<^iO�¤4¥N¦2¥ o e Ò_TSV_^iy]O~PAe�d�RUO]Vs�
TLe+^idYOFË!b2cSa]^iX[b2cAVÔë

¤ TAcAO\VYX[ZIPAR[OWË!b2cSa]^iX[b2cò¡vdYO]X[^�ëQ¢CXUq�cAOMd È OMc�ÑLe�TS^M�8��q<e�TAaÕÑAONÊ��
¤ TAcAO�¡vdYO]X[^�ëQ¢CXUq�cAOMd�P.ë7ÌveNn2O È OMc�ÑLe�T.^N�8��`AdYb�X[^iONÊ��
¤ TAcAO�¡vdYO]X[^�ëQ¢CXUq�cAOMd�P.ë7ÌveNn2O~e�n�OMa~Rje	aMb�dYdYO]a]^YXUb2c�`AO�¦rb2VYVrO]^gÀ&^Yb.`Sb2RUV_é�÷ È O]c1hLemVM�8�kq<e�TAaÕÑAONÊ��
¤ TAcAO�¡vdYO]X[^�ëQ¢CXUq�cAOMd�P.ë7ÌveNn2O~e�n�OMa~Rje	PLe�dYe�Z/y]^id_XUVYem^iX[b2c%`AO~À�¨&`AXUcSq È OMc�hLe�V]�8��`AdYb2Xz^iONÊ�{

ú$b2TAdQRUOMVQ`AOMT.ê6PAdYO]ZIX[èMd_OMVQZ/y]^YÑAb&`AOMV]�:cAb2TSV�eNn2b2cAV�a]XUcA��PLemdie�Z/è]^YdYOMVQRUXUhSdYOMV!ë0¤ ý � ò�ý � ð ý � ð\[ e�cA`ð ¥M¥ {�ú�b2TAd�R[OMVv`SOMT.ê%`AOMd_cAXUè]dYOMV]�AVM��e Ò_b2T.^iOfTAc=V_Xzê.XUè]ZIOWPLe�dYe�ZIè�^id_O¥ëSä�åxæ D*ç P"b2TAd�RjeQPAe�die�Z/y]^YdYX[Viem^YXUb2c/`AO
¦sb2V_VrO]^gÀ&^ib&`Ab2R[VYék÷=O�^ ð Þ ñ D å�P"b2TAdrRje	PAe�die�Z/y]^YdYX[Viem^YXUb2c%`SOQÀd¨.`AX[cAqA{÷sb2TAV=cAb�^Yb2cAV%�
TAO�RUe�Ë!b2cAa�^iXUb�c	¡vdYO]X[^�ëQ¢CXUq�cAOMdIP.ë7ÌveNn2O Ó Ñk÷&hAdYX[`AO�Ô È O]cCÑLe�TS^M�w�6`Ad_b2X[^YO½`AO;Rje�íSëq2TAdYO��S{�­�û2Ê:c��ûe Ò_TSV_^iOsPLe�V»hAX[OMc/RjeFZIe�VYV_OsX[c<n�emdYXjemc
^YO�{uñvOMP"OMcA`Lemc
^M�.a]O]^_^iO�Ë!b2XUV]�2RUO�cSb2Z	hAd_Os`SOst~dYy]VYTARz^Õe�c<^`AOMVIíA^iVseNn2O]a�RUOMV�^YdYb2X[V�e�TS^YdYOMV�Ë!b2cSa]^iX[b2cAV�V_b2c<^Wd_OMRUem^iXzn2OMZ/OMc<^�V_XUZ/XURUe�XUd_OMVM{&|�b2d_Vs`ST�íS^N�LRje	RUe�dYq�OMTAdw`ST1t uely]^Yy�íSê.yMO	�î� ±oö � O7¹ È n�emRUOMTSdW`AT�úpí õ ÊrO]^fcSb2TAVFeNn2b�cAVfXUZ/P"b2VYy�`AO]VfRUX[ZIXz^iOMV�V_TAdgRUeIZIe�VYV_OQ`AT�t u ë´Sµ 7m�/¶�¤ ý ¶ ´.µ 7'j õ O7¹Q{ ê c%O�Ö�O�^N�&Vie�cSVwaMO]VwRUX[ZIXz^iOMV]�2RUOIíA^v`AOMVpË!b2cAa]^YXUb2cSV�À�¨&`AXUcSq~O�^\¦rb2VYVöë�À&^Yb.`Ab�RUVYV_ék÷aMb2cA`STAXUVYe�X[^\�=`AO]V�nme�R[OMTAd_VFXUd_dYyNemRUXUV�^iO]VfP�b�TAdFRje%ZIe�VYV_O�O]^\Rje%RUe�dYq�OMTAdf`ST�t<u�{�|�e=aMb�ZIPLemdie�X[VYb2c�eNn2O]aIRUe
ø �D ñ D ZIy�^iÑAb&`AOWOMV_^r`Sb2cAafhAXUe�XUV_yMOfaMe�dwcAb�TAVwc���eNn2b2cAVse�R[b2dYVpPLe�V�X[ZIP"b2V_yg`AOg^YOMR[RUOMV�RUX[ZIXz^iOMV]{�ñvOMP"OMcA`Lemc
^rR[OcAb2Z	hAd_OQ`AO~t<uFb2hS^YOMc
T½XUa]X�OMV_^M��O]c½q2yMcSyMdiemR��8RUy]q2èMd_OMZ/OMc<^fX[cSË!yMd_XUOMTSdWemT½cAb2Z	hSdYO\`AO	t<ufb2h.^iOMc
T;eNn�OMa�RUO]V
íA^iVs`AO\Rje�ø �D ñ D ZIy�^iÑAb&`AO È `AOQ±k�ò� }��/ÊwaMe�drRje	Ë!b2dYZ/O�`AT�hSdYTAXz^r`AO\Ë!b�cA`1O]V_^W`AX[Ö�yMd_OMc<^iO\VYb�TAVWR[O�PAXUa�`ATt<uFeNn2OMaQRUO�q2yMcSyMdie+^iOMTSdg`���y]n�yMcAO]ZIO]c
^YV È a]O]^Y^YOQZ/y]^YÑAb.`SO�ÊwaMb2Z/PLe�d_yQ�/TAcAO\Ë!b2cAa]^YXUb2c�P"b2R�÷&cAb2Z/XjemRUO È ø �D ñ DZIy�^iÑAb&`AO�Ê¿{
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o:X[cLe�R[OMZ/OMc<^N�+cAb2TAV0`SyMaMX[`Ab2cAV»`���yMaMe�d_^YOMd»RjeWPAdYO]ZIX[èMdYOremPAPAdYb&aÕÑAO�`AX[VYa]TS^iy]OWemT/PAe�die�q�die�PAÑSOI�S{�±&{�} È TS^iX ëRUXUVYe�c<^�TAcAO�Ë!b�cAa]^YXUb2c\P�b�R�÷&cAb2Z/Xje�R[O°P"b2TAd$e Ò_TAV_^YOMd$RUO»hAdYTSX[^$`AOpË!b�cA`8Ê�{+|�esË!b�dYZ/Op`STQË!b2cAa�^iXUb�c~P"b2R�÷&cAb�ZIXUe�RUO`AOpO �DxE$D `AO]q2dYyvOMV_^M�<OMckO]Ö�O]^M�m^YdYb2PkVYX[ZIPSRUOpP�b2TSd0`AyMa]dYXUd_OwRUOvhAdYTAXz^0`AOvË!b�cA`kVYb2TAV0R[OwPAX[aw`AT�t<upaMb2Z/PLe�d_y�e�Tq2yMcAy]diem^YOMTAd:`���y�n2y]cAOMZ/OMc<^iV»�
TAX&OMV�^0PARUTSV:Z/b�^iXzn2ypPAÑk÷.V_XU�
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ífemcAVrRje�VYTAXz^iOm�LP�b2TSd�aÕÑLe��
TAOQX[c<^iOMd�nme�RUR[OfOMc¼ª « O]^p¬¡­ È b2T Û Ê¿�AcAb2TSVge Ò_TSV_^iO]dYb2cSVWa]OMVr^idYb�XUVwa]b2c<^idYX ëhATS^iX[b2cAV È t<u��>F�ï�ï�O]^»���1cAb2c/dYy]VYb2cLemc
^ÕÊ0e�T.êk`AO]T.ê/`AX[V_^id_XUhAT.^iXUb�cAV0`AOrZlemVYVYOrX[c
nme�d_Xje�c<^YO�{kú$e�d»O�ê.OMZ/PARUOm�Rje!íAq2TAdYO¥�S{�­<ôIZ/b2c<^id_O~R[OMVs`AXUV�^idYX[hATS^YXUb2cAVr`AO~ZlemVYVYO~XUc<nme�dYXUe�c<^iO~¤4¥N¦<¥ o O]^�¤�P¿¥N¦�P"b2TAdsR���XUc<^iO]d_nme�RUR[OFOMc

ª « O�^\¬¡­³XUcS`AXU�
TAy�VYTSdgRje�íLq2TAd_O�{"|0��O]dYd_OMTAdWVYTAdWRUO\cAb2Z	hAd_O~`SOQt<ufO¿ê.^Ydie�Xz^gO]V_^g`Ab2cAcAy~PLe�d � øö÷«ÿsø%V O]^P�b2TSdsa]O]^sXUc<^YOMd_nme�R[RUOWPLe�d_^YXUa]TARUX[OMdM�.R���OMd_dYOMTSd�OMV_^W`AO6R ø�72�%{
ê c/aMb2cAa]RUTAV_XUb2c��
�\cAb�V*÷�OMT.ê��&aMO�^Y^iOsZ/y]^iÑSb.`AO�O]V_^�RjeFPAR[TAV»O]Á/aNe�a]O��&`Le�cAV»cAbm^idYOraMe�VM�
P"b2TAd»OMV�^iXUZ/OMd0R[OcAb2Z	hAd_O�`AO~t<usPAd_yMVYO]c<^iVg`Ae�cAVsRUOMV�`Sb2cAcAy]OMVM�"P"b2TAd�RUO]Vrdie�X[VYb2cAVr�
TAO�cAb2TSVgeNn2b�cAVW`SyöÒY�kZIO]c
^YXUb2cScAyMO]V�ëLR[O



�S{�±&{�À&b2TAV_^Ydie�a�^iX[b2c1`ST�hSdYTAXz^r`AOFË!b2cA` � }��
hAdYTAXz^»`AO�Ë!b2cA`kVYb�TAV»RUOwPAX[a�`AT/t u O]V_^pXUZ/P�b�d_^Õemc
^ È R � ´ �/Ê°emT.êkyMcSOMdYq�XUOMV0`SO\��RUe�h�O]^pR[OMV0hLe�d_dYO]Vp`���O]dYdYO]TAddYyMV_TAR[^ie�c<^iO]Vg`AO\RjekaMb2d_dYO]a]^iX[b2c�OMc½emaMaMO]PS^ÕemcAaMO	O�^g`SO~RUe/V�^Õem^YXUV_^YXU�
TAO�cAO\VYb2c<^gPLe�VscAyMq2R[XUq2OMe�hAR[OMVM{SøÆR�cSb2TAVVYOMZQhARUOr�
T���XURAV_OMdiemX[^»XUc
TS^YXUR[Ov`AOrdYO]aMb2TSdYXUd»�F`AO]V»ZIy�^iÑAb&`AOMV»`AO\íA^peNn�OMas`AOMV0Ë!b2cAa�^iX[b2cAV0PAR[TAV»VYb2PAÑSXUV_^YXU�
TAy]OMVP�b2TSdsRUe	`AOMV_aMd_XUPS^YXUb2c�`AO�RjeQË!b�dYZ/OF`AT1t<u�{

ú�b2TAd\`Ay]^YOMdYZ/XUcSOMd�R���OMd_dYOMTSd\V&÷&V_^iy]Zle+^iXU�
TAO/VYTSd~RUe�V_b2TAV�^idiema]^iX[b2c4`AT(hAd_TAX[^\`AOkË!b2cA`4VYb�TAV~R[OkPAXUak`ATt<u��"cSb2TAVWe�n�b2cAVWO]Ö�OMa]^YTAyQRUe/V_b2TAV�^idiema]^iX[b2c�`AT�hAd_TAX[^s`AO\Ë!b2cA`1eNn2OMa~RjekZIy�^iÑAb&`AO Ó Ñk÷&hAd_XU`AO¿Ô È TS^YXURUX[Viem^YXUb2c`AT6q2y]cAyMdYem^iO]TAd~`SO õ �McAO]VQP"b2TAd�Rje=Ë!b2dYZ/Ok`AT(hSdYTAXz^Q`AOkË!b2cA`�O]^~P�b�TAd~RUe�Ë!b�dYZ/O/`ST(t<u	TAcSO/Ë!b2cSa]^iX[b2c
¡vdYO]X[^_ë7¢CXUq2cSOMdFeNn2O]aIRUe%PLe�dYe�ZIy�^id_XUVie+^iXUb�c½`AO!¦sb�VYVFO]^QÀ&^Yb.`Sb2RUV_é�÷�ë�n2b2X[dFRUO	aÕÑAe�PAX[^YdYO!�S{û±.{û}2Ê È � �DxE$D ZIy¿ë^iÑAb&`AO�Ê¿{�|�e/`AX[Ö�yMd_OMcAa]O~O]c
^YdYO	R[O�cAb2Z	hAd_O~`SOQt u b2h.^iOMc
T;eNn�OMaQa]O]^_^iOQZ/y]^YÑAb&`AO~O�^fa]OMRUTSX�b�hS^iO]c&T½e�n�OMa	RUeZIy�^iÑAb&`AOpTS^iX[RUXUVYe�c<^�TAcAXU�
TAO]ZIO]c<^:R[O�q2y]cAyMdYem^iO]TAd:`���y�n2yMcSOMZ/OMc<^iV0cAb�TAV:`Ab�cAcAOvTScAOvO]V_^iX[Zle+^iXUb�c\`SOvR���OMd_dYO]TAdV�÷&V_^YyMZIem^iX[�&TSO�{�ú$b�TAd»aÕÑLe��
TAOsXUc<^iO]d_nme�RUR[OvO]c"ª « O�^@¬¡­»��cAb2TAVpeNn2b2cSVpaMe�RUa]TARUy�a]O]^_^iOrOMd_dYOMTSdpV&÷&V_^iy]Zle+^iXU�
TAOm{
ê c;Z/b<÷2O]cAcAO���OMRUR[O~O]V_^Fy]q<e�R[O	�î� ±�ë�}oö<� O�^fOMR[RUO~OMV_^Fe Ò_b2TS^YyMO	�
TLe�`Sdiem^YXU�
TAOMZ/OMc<^f�%R���OMdYd_OMTAdWV_^iem^iX[V_^iX[�
TAOPAdYb�n2O]cLe�c<^f`ST�íS^ � øö÷«ÿWø%VF{
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^YdYX[hATS^iX[b2cAVf`ST¯F�ï�ï³O]^�`ST��Gï��Að�cAb2c.ë7dYy]VYb2cLemc
^\�=q<emTAaÕÑAOO]^s`AT�t<uWO�^W`ST��@ï"�Að1cAb2c.ë7dYyMV_b2cLe�c<^W�k`AdYb2Xz^iOm{
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xzy�ÍpyÏÎ ÐÑ��Ò6���\Ó\�@� Ô��Õ���×ÖCØ|�e«íLq�TAdYOTÙS{�±Nö(ZIb�c
^YdYOm�pP"b2TAdITAcAO½a]XUcAy]Zle+^iXU�
TAO�PAd_yMaMX[VYOm�weNíLcK`AO½P"b2TSn2b�XUd/aMb2Z/PLe�d_OMd%eNn�OMa;RUO]V`Ab2cAcAy]OMV�O¿êSX[V_^ie�c<^iOMV]�SRUe~`Ay]P�O]cA`Le�cAa]OfOMcªÚ « `ATlt u ��íSê.O\Û {.ígOfR[OWZ/�MZ/OsË*eJIMb2c%�
TAOWPAdYy]aMy]`AOMZ/ZIO]c<^N�Rje(a]b2ZIPAe�die�X[VYb2cüOMc<^id_O;aMO]V=`Ab2cAcAy]OMV=c���OMV�^�PLe�V%O¿êSe�a]^YO;PATAXUV_�
TAO½Rje�VYOMa�^iX[b2c·O]Á/aNemaMO½^ibm^Õe�R[O�Ë£Ì��ú�� � t<ur`AyMP"OMcS`1`AO�Rx��y]cAOMd_q2XUOf`ST�Ë*emXUVYa]ONe�T�`AOFRx��O¿ê.P�y]dYXUO]cAaMO È n2b2X[d�RUOfPAe�die�q�die�PAÑSO�ÙS{�­S{�­
Ê¿{A÷syNe�cAZ/b2X[cAVM�.cAb2V`Ab2cAcAy]OMVsVYb2c<^WOMc�h�b�c1emaMaMb�dY`1e�n�OMa\RUO]V�`Ab2cAcAy]OMVs`AO�ñvb2dYcSOMRURx{
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^YO�RUOfaMe�dYd_yf`AOfRUeQ�
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TAa]RUyMb�c8Ê�{÷sb2TAV�e�n�b2cAVve Ò_TAV_^YyWcSb2V�`Sb2cAcAy]OMVweNn�OMagRUeFPLe�diemZIy�^idYX[Viem^YXUb2c�`SOWRx��y]�&TAem^iX[b2c²Ù.{�±m­\P"b2TAd»`AOMT&êInme�R[OMTAd_V`AO	��F���O�^FcAb2TAVfe�n�b2cAV�b2hS^YOMc
T;P"b2TAd
�NF�� å ´Sµ §�� Ë!Z ä�è�å � µ�ÐWì9´Sµ � ��
FO7¹ õ « O�^FP"b2TAd
�NF�� å ´Sµ �Ë!Z äçèpå � µ §�§ ìK´Sµ � W 
FO7¹ õ « {L|�ewòLq2TSdYO�ÙS{û±2}	ZIb�c
^YdYOfR[OfPLe�dYe�Z/è]^id_O�èWO]c�Ë!b2cSa]^iX[b2c=`AOFRUe	`AXUV�^Õe�cAa]OF`AOË!b2dYZIem^iX[b2c�P�b�TAd�`AOMV~O�ê.P�y]dYX[OMcAa]OMV	`AO/PAÑAbm^ibmëWO]^~yMR[OMa�^idYb�PAdYb&`ATAa�^iXUb�c�`AT�t<u�{fó»c�`AOMV_VYb2TSV	`AOlRUe%^Õe�X[RURUO`ATKc
TAa]RUyMb�c È �NF��ÑR Ð Ë!Z%Ê¿�°hüe�TAq2Z/OMc<^iO�dYe�PAXU`SOMZ/OMc<^I�4Z/OMV_TAdYO��
TAO���F��üe�TAq2Z/OMc<^YO8ä0RUe½^Õe�X[RURUO`AT6VÏð&V�^ièMZ/Ol`���X[c
^YOMdYe�a]^YXUb2c4PAÑAb�^Yb2c.ë7c&TSaMRUy]b2c�e�TAq2Z/OMc<^iOm��R���XUc<^iO]die�a�^iXUb�c4y�n2b2R[TAO/OMc<^id_OlTAcAOIXUc<^iO]die�a�^iX[b2cP�b2cSa]^iTSOMRUR[OkOMc<^id_OIR[O�PAÑAb�^Yb2c�O�^\RUO�c
TAaMR[yMb2c(�=TAcAO/XUc<^iy]die�a�^iXUb�c4O]c<^idYO/RUO�PSÑAb�^ib�c Ó ÑLe�hAX[RURUy¿Ô~OMc4ZIy]VYb2cO]^IRUO�c
TAaMR[yMb2c�{@éWTK`AO]VYVYTSVl`AO���F��ÝR Ð Ë!Z1�:hKOMV�^la]b2cAV�^Õe�c<^ È Rje½^ÕemXURUR[O%`ATüVÏð&V_^YèMZ/O1`���XUc<^YOMdiema]^iX[b2cZIy]VYb2c.ë7c
TAaMR[yMb2c;O]V_^�aMb�cAV_^ie�c<^iO�ÊgO�^�RUO~PAdYb&aMO]VYVYTSV\P"OMT.^��]^id_OQn&T�aMb2Z/ZIO~Rjel`SX[Ö�TAVYX[b2c½`���TAc�ZIy]VYb2c;V_TAdRUOFc
TAaMR[yMb2c�{|�OMVknme�RUO]TAdYVk`AOQè%O�ê&^Ydie�Xz^iOMV/`AO�cAb2V/`Ab2cAcSyMOMVIVYb2c<^IdYO]PAdYy]VYOMc<^YyMOMVlOMcKa]OMd_aMRUO�PAR[OMXUc¯VYTSdIRUe òAq2TAdYOm{÷Wb2V/`Ab2cAcSyMOMVIVYb2c<^IOMcKe�aMa]b2dY`Ke�n�OMa�RUO]VI`Ab�cAcAyMO]Vl`AOQývb2d_cAOMR[RrP�b2TSd/a]O]^_^iO�n�emRUOMTSd/`SO��NF���{Xó0RURUO]VkVYOVYX[^YTAOMc<^Q`Le�cAV~RUO/`Ab2ZIe�XUcAOkb2®(R���XUc<^iO]die�a�^iXUb�c�eNn�OMa%R[OIc
TAa]RUyMb�c6VM��O]Ö�OMa�^iTAO=PAR[TS^ :m^QeNn�OMa%RUe�a]b2ZIP"b2VYe�c<^iOyMRUO]a]^YdYb2ZIe�q2cAy�^iX[�&TSOF`AT1PSÑAb�^ib�c��L`���e�PAdYè]VrR���e�PAPAd_b.aÕÑAOf¹fí � {
°²±�� �Ñº���¿��í¸�¼f¿�·¹¸Nº�» ��� Ê ´ µ2· ¼�µp¶+·¹¸Nº�»S¼½µ2¾ ¶2¿6¶+µp¼ëÃ Ä� ÅÈÇ Å É Ê ´�
ézòLc�`AOkP�b2T.n2b2X[dfaMb2Z/PLe�d_OMdFcAb�VF`Ab2cAcAy]OMV~eNn2OMakTAcSOIemPAPAdYb&aÕÑAO�
��pí~��cAb2TAV\eNn2b�cAVFn.T4�
T���XUR:y�^Õe�Xz^cAyMa]OMVYVYe�XUd_Or`AO�VYy]PLe�dYO]d0RUO]V°VYO]a]^iX[b2cAV0O�ÁIaMe�aMO]V»RUb2cAq�X[^iTS`AXUcLemRUO»O]^0^Ydie�cAV�n2O]dYVYOr`AO�RUefVYO]a]^iX[b2c�O]Á/aMe�aMO�^ibm^Õe�R[O`ATQt<u�{�ó0cQq�yMcAy]die�Rx��P�b2TSd�V_yMPLemdYOMd$RUO]V�a]b2Z/P�b2VYe�c<^iO]V$R[b2cAq2Xz^iTA`AX[cLe�R[O:O]^�^idYe�cAV�n2OMd_VYO�`���TScAOvV_OMa]^YXUb2c\O]Á/aMe�aMO^ib�^ie�RUOm��RUe1V_OMa]^YXUb2c³O�Á/aNe�a]O%OMV�^�ZIO]VYTAd_yMO=�1`AOMT.ê(yMcSOMdYq�XUOMVQ`AOIË*e�X[VYa]ONe�T6`SX[Ö�yMdYO]c<^iOMVQO]^�b2c(PAdYb&aMè]`AO=�TAcAOQV_yMPLemdiem^YXUb2c1`AX[^YO\`SO Ó�� b2V��Mc
hARUT.^iÑ.Ôi{¡ý �MP!�McA`Lemc
^M��`LemcAVgR"�\aMe�Vg`#�MVgZ/yMV_b2cAVrn$�]a]^%�]TAdYV]��Rje�^'&maÕÑ��(�]V_^VYXUZ/PAR[XþòLy)��aMe�dM�mR���e�cLe�R§ð.V��v`��vRjeg`Ay]aMd_b2XUV_Vie�cAa)�re�cAq2TSRje�X[d��p`AT�ZIy]VYb2cQP*�]dYZ+�]^0RUeWVYy]PLe�dYem^iX[b2c�`��wRUeWV��]a]^YXUb2c�]Á/aNe�a)���]c1a]b2Z/P�b2VYe�c<^%��RUb�cAq2X[^YTA`AX[cLe�R,�-�]^r^Ydie�cAV�n$�]dYV��\Z/b�ð.�McAcAe�c<^ga)�Md_^ie�XUc#�MVrÑAð.P"b�^YÑAèMV��MVM{
ó0c/��Ö0��^N��Rje1`SXUV_^YdYX[hATS^iX[b2c4e�cAq2TSRje�X[d��k`��MV~PAdYb&`ATAXz^iV~`��l`Ay]aMd_b2XUV_Vie�cAa)�l`AT(t u d���úAè]^%�IR���y]^iem^Q`#�lP"bmëRje�d_XUVie+^iXUb�c½`AT�ZIy]VYb2c�n$�]a]^��MTAd È y�^Õem^�R[b2cAq2Xz^iTA`AX[cLe�R�b2T;^idYe�cAV_n.�Md_V���Ê¿{$À.X0b2c�VYTAPSP�b2V��I�
T��kRx��ÑAy]RUX[aMX[^Yy(�]V_^aMb2cAV��Md�n2y1�(�Mc<^id��QR,��Ë Ì ��^sR,��t<ug`LemcAVWR"��PAdYb&a1�]VYVYTSVM��RUe�P�b2RUe�dYX[Viem^YXUb2cl`AT�t<uWaMb2d_d��MV_P�b�cA`½�/a1�MR[R,�F`AT�Ë Ì {

ý �]^Y^��QÑAð&P�bm^iÑAè]V��(�]V_^gZIb�^YX[n�y1��PLe�drR,�FË*e�Xz^r�
T��QR"�\Z/yMV_b2c1n.�Ma�^%�MTSdfekR,�MVsZ/�MZ+�MVrcAb2Z	hSd��MVs�
TLe�c<^iX[�
T��MV�&T#��R,�=PSÑAb�^ib�c2�]^/�
T���b2cKP!�MT.^%e�V_VYb&aMX"�MdkRje;dYyMe�a]^YXUb2cü��TAcüPSdYb&a1�MV_VYTAVIyMRUe�V_^YXU�
T����0VYe�cAVk^idYe�cAV_Ë3�]d_^I`��VYPAX[c�{0í4�]V���ê.P�y]dYX"�McAa)�MVkaMb2Z/Z+�%í4�]VÏðC×�É�Ù+Ø �]^ ývb2d_c��MR[Rf×�É�­mØwb2c<^��]Ö*�Ma�^iX[n.�MZ+�Mc<^�n2y]dYX§òLy��0�½PAe�d_^YXUdQ`#�MV`AXUV�^idYX[hATS^YXUb2cAVremcAq2TARUe�XUd��f`��MVsPAd_b.`ATSX[^iV�`#�\`SyMaMd_b2XUV_Vie�cSa1�\`AT�t<uN�L�
T��\R���ÑAy]RUXUa]X[^Yyfy]^ie�X[^ra]b2cAV��]d_n�y1�	�/ô$5<�6 dYè)7M{fý �)8�8%��9):$;�7��)<_n>=>8�?,:$;A@���ÑAy)B,?,9)?"8Yy(�17�8C= 6�6 �1B[y1� ÓED ëF9ÕÑG=>;�;��1B$Ñ��1B"?,9)?"8%ð�91:$;�7��1<�H.=E8%?,:.;.Ô È À;ýJI\ý�Ê
�K8
7�? ëL ;�?þò��F�NM#�
B���Ñ�O1B"?,91?P8%OQ@�M�R�O)7�:$;�H$�)9)8��1M�<S�17�8-BT=(R/�1R+�f�UM���B���Ñ�O1B"?,9)?"8%O-@�M 6 Ñ�:>8%:$;�HN?,<�8%M��)BWVLÀ�ýJILýX;#:$M�7



Ù#VZY[V��\:$B,=.<�?"7%=>8�?,:$;]@�M�^`_-�)8-7��19)8�?,:$;#7-��Á+9a=.9)�17 Ë Ìb �%� �A�c^`_b Þ }2±

 (fm)    τ ∆c 1 10 10
2

 )
-2

 (
G

eV
ρ

b

0

1

2

3

4

5

6

7

8

9

10

PHOTOPRODUCTION

SLAC Ballam

SLAC Eisenberg

SLAC Park

CEA Gladding

ABBHHM

ELECTROPRODUCTION

SLAC Dakin

SLAC del Papa

Fermilab Francis

SLAC Ballam

DESY Joos

Cornell Cassel

CLAS

���?��æçÙ#V�±�}LÜ�de� 6 =><%=.R/è)8�<��-@�� 6 �1;`8%�f@#M�^ _ �1;lË3:$;#9)8%?":$;g@��4��F�� 6 :$M�<h;�:.8�<��f�¿ê 6 O1<�?,�);�91�f�K8 6 :$M�< @#�17��ê 6 O)<�?"�1;�9)�174@#� 6 Ñ�:.8%:+ëi�)8SO1B"�19K8%<�: 6 <�:N@�M�9K8%?,:.;jVGdk=wò L M�<�� 6 <�:lHN?,�1;`8-@���B��m=.<�8%?,9)B,�Q@��6ý :$<�;��)B,B»×�É�­mØnV
6 �)<�R+�)8o@�:$;#9p@��S@�O)8��1<�R+?,;#�1<qB,= 6 =.<�8�?,�JB":$; L ?P8%M�@#?,;G=.B"�o@��pBT=f7��19)8�?,:$;	��Á�91=.91��Ë Ì �l� � � ^ _ �1;�=.;G=.B§ð[7�=.;`8BT= 6 :.BT=.<�?,7%=E8%?,:.;]@�Mr^ _ Vde�17�OK8'=>8�7r@#� 6 :$B,=.<�?"7%=>8�?,:$;s@�MtR+O17�:$;uH$�)9)8%�)M�<�7�:$;`8r@�O19)<�?"8 6 =.<�@��17�O1B"O1R+�1;`8%7�@��vR�=>8%<�?,9)�w@��@��1;�7�?"8�O�@��(7 6 ?,; È H.:$?,<]� 6 :$M�<QB,�)7Q@�OK8'=.?"B,7]�!Bx�Z= 6�6 �);�@�?"91��éFÊKV�í4�\Ëx='I1:$; L O1;�O)<%=.B"���y?,Bk�¿ê#?"7�8��²Þ ±	O1B,O)R��);`8%7@��JR�=>8%<�?,91�i@G=.;#7zB,�h9a=.7\@��{M�;	Ëx=.?,7�91�1=.M�;�:$; 6 :$B,=.<�?"7�O>V ý �17qO)B,O1R+�1;`8�7z7�:.;U8q@��17q9):$R�|�?";G=.?"7�:$;�7}|�?"B,?,;#Oa=.?"<��17@��174=.R 6 B,?"8�M�@��)7-@���Ñ�O)B,?"91?"8�O�@���B,=+<�Oa=.9K8%?":$;�Ë£Ì���� � � ^ _ V!dk=�@�?"7�8�<�?,|#M#8%?":$;r=.; L M�B,=.?,<��
@��C@�O19)<�:$?"7�7%=>;�91�@�M~R+O17�:$;�H.�19K8%�1M#< Û ¨x� `$�y�[� ü ��� ª 71�{��ê 6 <�?,R+���);4Ë3:$;#9)8%?":$;�@���9)�17CO1B"O1R+�1;`8%7�@��+R]=E8%<�?"91��@��+@��);�7�?P8%O@���7 6 ?"; È H$:$?"<pBW�{O1�UMG=>8�?,:$;Eé�Vc�$��ÊKVÀ[?*:$;�?,;`8Yè L <��fBW�{O1�UMG=>8�?,:$;²é(VZ�$�(7�M�<zü��)8 �4� :$;�:$|#8�?,�1;`8pB,=(@�?"7�8%<�?,|�M[8%?,:.;]�1; � `$�y� È :�® � �17�8SBW�m=.; L B"�6 :$B,=.?,<��f@�M�� ÿ @G=.;�7SB"�
<�O]Ë3O)<��);U8�?,�)Be@���<�� 6 :$7S@�Mr^ _ Ê �1;�Ë3:$;�9K8%?,:.;r@#�CBn�mO)B,O)R��);U8J@���R]=>8�<�?"91�
� _��_F_ ä

Û ¨x� `$�y� ª å O§A� � © � _��_F_ ¬Ú¨ O.� _��_F_ © � ª#� `$� « �l� È Ù#V�±mÉ<Ê:2®A� _��_F_ <�� 6 <�O17��1;`8%�	BT=/Ë3<%=.9K8%?,:.;�@���^ _ B":$; L ?P8%M�@�?";G=.M.ê*Vy��<�O)91?"7�:$;�7
�UM�� 6 :$M#<f:$|#8��1;�?"<491�K8�8���<��)BT=>8�?,:$; � ?"B;j�m�)7�8 6 =.7S;�O)91�17�7%=.?"<��C@���7�M 6#6 :$7��1<WÀ;ýJI\ý4V
é 6 <Yè)7S=lH.:$?,< ��êN8%<�=.?"8p� _��_F_ @��fB,=�@�?,7�8%<�?"|�M#8�?,:$;��1; � `$�y� @#�17p@�:$;#;�O1�)7 � :$; 6 �1M#8S<��)8�<�:$M#H.�1<pB"�f<%= 6#6 :$<�8� È �1;�7�M 6�6 :$7�=.;`8�À;ýJI\ý�Ê-�UM�?z�)7�84B,��<%= 6#6 :$<�84�);`8%<���BT=+7��19K8%?":$;���Á�91=.91�(B,:$; L ?"8%M#@�?,;G=>B,�f�K8Q8�<%=.;�7�H$�)<�7��=.M�;#?"H$�1=.Mr@�M 6 Ñ�:.8%:.;�HN?"<�8%M#�1Buä

� ¨på ô bô#� å � � � _��_F_� © � _��_F_ È Ù#V�±.Y2Ê



Þ���É ývÑG= 6 ?P8%<���Ù[VQéQ;G=.BþðN7��C@#�CB,=�<�Oa=>9)8%?":$;��Y�%� �M� �S�c^`_ õ ���¹ÿ!� õ
=lH.�19 � B"� 6 =.<�=.RIèK8%<��
@�� 6 :$B,=.<�?"7%=>8�?,:$;]@���úGM.ê�@�� 6 Ñ#:.8%:$;�HN?,<�8%M��)B È O)�NM�=>8%?":$;�Ù#V Ù�ô<ÊKVíf=>;�7k;�:.8%<��o=.;G=.B§ðN7�� � ;�:$M�7}=.B"B,:$;�7*��êN8%<�=.?,<�� � 6 :$M�<}� @#?[Ö*O1<��);`8%7fÚ « � � _��_F_ HN?T=pBT=h@�?,7�8%<�?"|�M#8�?,:$;
=>; L M�B,=.?,<��@�M 6 ?":$;�@G=.;�7�B,�	7ÏðN7�8Yè1R+��@0��Ñ�O)B,?"91?"8�O	@�M~^ _ Vk��M�?"7�;�:.M�7C8��17�8%�1<�:$;�7�BW��Ñ>ð 6 :.8iÑSè17��%À;ýJILý�� 6 =.<�8%?"<C@#�17@�?,7�8%<�?"|�M#8�?,:$;�7	=>; L M�B,=.?,<��17�@��)7 6 <�:[@�M#?"8%7	@��r@�O)91<�:.?,7�7�=.;�9)��@�Ms^ _ Vué}H.�19�À�ýJILý � ;�:$M�7+�1;s@�O1@#M�?,<�:$;�7B,�]<�= 6�6 :$<�8 � V�ý :$R+R��+;�:$M�7�;0�Z=aH$:.;�7 6 =.7�=>7�7��)�g@���7�8'=>8�?,7�8�?,�UM�� 6 :$M#<(��êN8�<%=.?"<�� � 6 <�O)91?"7��1R+�1;`8�7�M�<BW�{�1;�7��1R�|�B"��@���;�:.8%<��
@�:$R�=.?,;#�
�1;QÚ « � ;#:$M�7 6 <�:Jò�8%�)<�:$;�7S@��)7Q@#:$;�;�O)�17-��ê[?,7�8'=.;`8%�)7Q�); 6 B,M�7p@��)7Q;�:.8%<��176 :$M#< 6 =.<%=.R+O)8�<�?"7��1< � �1;CË3:$;�9K8%?,:.;X@#�¯Ú « Vpý :$;#;G=.?,7�7%=.;`8 � � ;�:$M�7 6 :$M�<�<�:$;�7��¿ê[8�<%=.?"<��AB"�17 6 =.<�8%?,�)7B,:$; L ?"8%M#@�?,;G=>B,�4�K8p8%<�=.;�7�H.�1<�7��(@#�CB,=�7��)9)8%?":$;r�]Á+9a=.9)��@#��Ë£Ìx�%� � � ^ _ V
xzy��ÀyÏÎ ÐÑ~��>}���~��\�z}�~��@�×�����[�j�i Ñ��}-�0¡2}��;�@Ô�}�~��@� Ó �£¢y¤K¥¤K¤íf=>;�7Q9)�)8�8%��O)8�M�@�� � Bn�m:$|
Ò��19)8�?[Ë\�17�84@j�{:$|#8��1;�?"< � �1;�Ë3:$;�9K8%?,:.;r@#��Ú « V8÷Q:$M#7Q=>B,B,:.;�7J@�:$;#9�OK8%M�@�?"�1<SB,�)7@�?,7�8%<�?"|�M#8�?,:$;�7 �1; � `$�y� 6 :$M�< 6 B"M�7�?"�1M�<�7p?,;`8%�)<�H>=.B"B,�17 �1;QÚ « =JòG;r@j�{��êN8%<�=.?,<��
M�;���@�O 6 �);�@G=.;�9)���);�Ú « @��� _��_F_ V'ý � 6 �1;�@�=.;`8 � � �17�8q9a=.B"91M�B"OJ� 6 =><�8%?"<z@�� � �)8�� _��_F_ È O)�UMG=>8%?":$;ñÙ#Vû±$Y2Ê�V'óq8qBn�m?";`8%�1<�H>=.B,B"�i�); � �17�8 L <%=.;#@��1;91���UM�?j;�:$M#7p91:$;�9)�1<�;�� È ´SµûÐ.¦�§ � §u¨#© 7'j<ÊKV#�z=.<p9):$;�7�O1�UM��1;`8 � ;#:$M�7p@��KH$:$;�7Q=.M�7�7�?j9):$;�7�?,@�O)<��1< 6 B"M�7�?"�1M�<�7|�?,;�7o�); � VNdk=
7�8%=>8%?"7�8%?"�UM��p@��-;�:$7o@�:$;�;#O1�17i;�:$M#7h= 6 �1<�R+?,7z@�� 6 <��1;#@�<�� 6 :$M�<XÙ
|�?,;�7o�); � � �
|�?";�7o�1; ÚCªÈ � ©Z«	§ ÚCª §·Ð[©m¨<Ð �K8 Ð[©m¨<Ð	§ ÚCª §CÐ[© j � 

��¬fª¿Ê�V�ó�;	�]Ö*�)8 � � 6 B,M#7 L <%=>;�@#ÚCª � B,� ;#:$R�|�<��p@j�mOKH$O);��1R+�1;`8%7@�?,R+?,;UM����)8Q?,Be;0�m�)7�8 6 B,M�7 6 :.7�7�?"|�B,�C@j�{�]Ö*�19K8%M��)<4M�;���7�:$M#7�8%<�=.9)8�?,:$;�@��C|�<�M�?P8-@��~Ë3:$;#@ 6 :$M�<S9ÕÑG=.�UM���|#?,;�1; � �)8 � `.�y� V�ý �
;�:.R�|�<��
@#�
|�?,;�7 �1;�ÚCª È �2Êh;j�{�17�8 6 =.7J7�M[­�7�=.;`8 6 :$M#<p@�O)8��1<�R+?,;#�1< 6 <�O19)?,7�O)R��);`8SM�;��<��1B,=>8%?":$;A�1;`8�<�� � �)86Ú ª V�÷-:$M�7C91:$R 6 B[è)8%�)<�:$;#7
@�:$;�9+;�:$7�@�:$;#;�O1�)7 6 =><CB"�17�@�:$;#;�O1�)7(��ê[?"7�8'=>;U8��17 6 :.M�<@�O1<�?"H$�)<Q9)�)8�8%��<��)BT=>8�?,:$;��K8SR�?"�1M.êgBT=�91:$;`8�<%=.?";�@�<��>Vdk=hò L M�<���Ù#Vc®JÙ�R+:$;`8%<���BT=A@�?,7�8%<�?,|�M#8�?,:$;¯�); � `$�y� 6 :.M�< � ©c«°§ Ú�ª § � © 7 ¦ 
���¬4ª È ?,;`8%O L <�O)�r7�M�<8%:$M�7�B,�)7 � ÊC=lH>=.;`8 � �);/B,? L ;�� 6 B,�)?,;�� � �)8�= 6 <Yè)7 � �);/B,? L ;���8%?"<��K8%O1� � BT=�7�:$M�7�8%<%=>9)8%?":$;~@#M/|�<�M#?"8�@��IË3:$;#@jV
é}H>=.;`8f9)�)8�8%�(7�:$M�7�8%<%=>9)8%?":$; � B,=+@�?"7�8�<�?,|#M#8%?":$;��1; � `$�!� �)7�84=.7ÏðNR+O)8�<�?,�UM��C91���UM�?\�)7�8Q�17�7��1;`8�?,�1B"B,�)R��);U8Q@�±=.M�91=.;G=.Be@#MTF ÿçÿ �NM#? 6 <�:N@�M�?P8S@��17S� ÿ @�:$;`8QBT=�@�?"7�8%<�?,|�M[8%?,:.;��1; � `$�y� È :.² � �17�8-BW�m=.; L B"�f@�M�� ÿ @�=.;�7B,�(9)�1;`8%<���@���R�=.7�7��(@#MA7ÏðN7�8Yè1R+�(� ÿ � õ Ê-;j�m=]<�?"�1;�@���|�?"�1;w@�ONòG;�?nV�ó�; 6 =.<�8%?"91M�B"?,�1< � 91��9a=.;G=>B � 6 <�:N@�M�?P8M�;��]@#?,7�8�<�?"|�M#8%?":$;A�1;��¹ÿ 6 B,M�7�?"R 6 :$<�8%=.;`8%� 6 :$M�< � `.�*� §´³4¨#©m¦ V¹é 6 <Yè17CBT=�7�:$M�7�8�<%=.9K8%?":$;µ@#�17(91=.;G=.M&êF ÿçÿ �)8S� ÿ � õ ;�:$;�<�O)7�:$;G=>;U8 � BT=�@�?"7�8%<�?,|�M[8%?,:.;g�1; � `$�y� �)7�8 � 91�)8�8%��Ë3:$?,7öëF9)? � 7ÏðNR�OK8%<�?,�UM���91:$R+R+�f:$;�71� ð=>8�8��1;�@ 6 :$M�<QB,�C^ _ V0dk=ñò L M�<��wÙ#VZ®>¶]R+:$;`8%<��(B"�17-@�?,7�8%<�?"|�M#8�?,:$;�7-�1; � `$�y� È Ç· ¸ ·¸�¹3º åF»c¼�½ Ê 6 :$M�<4®�?,;`8��1<�H>=.B"B,�)7�1;QÚ ª �)8 � VGde�17S�1<�<��1M#<�7S7�:$;`8SM�;#?,�UM��1R+�1;`8S7�8'=>8�?,7�8�?,�UM��)7p�)8 6 <�:�HN?"�1;�;��);`8Q@#�
BT=�7�:.M�7�8�<%=.9K8%?,:.;�@�M�|�<�M�?P8@��\Ë3:.;�@jV�ý �)7Q@�?"7�8�<�?,|#M#8%?":$;�7J7�:$;`84=�Ò�M�7�8�O1�17 6 =.<SB,=QË3:$;�9)8�?,:$;�Ù#VZ®�É#V�dk�
8%=.|�B,�1=.MSÙ#V�ã+<�� 6 :$<�8��
B,�)7SH>=.B"�1M�<�7@���� _��_F_ :$|#8��1;UM��17)V*� _��_F_ =.M L R+�1;`8%�
�);�Ë3:.;�9)8�?,:$;�@���Ú ª �K8Q@#� � V

§ �-¾ M § Ú�ª ¾ È 

��¬fª¿Ê Þ$VcY.® �[Vm¶5#V Ù2ã�Þ ¨#© O ¦�Wsì2¨#©m¨$¦ j ¨#©{¿$¿ O ìÀ¨#©m¨ 7 «5#VZ®'Ù`Y ¨#©Z«.¨<Ðrì2¨#©m¨ 7'O ¨#©Z«2Ð.¨rìÀ¨#©m¨ 7'O5#V�É`Y�ã ¨#©Z« O «rì2¨#©m¨ 7 ¨ÁiÂzÃíæ£Ù#V�ã6Ü�¬i=.B,�)M�<�7p@���� _��_F_ =�Ò�M�7�8�O1�17 6 =.<pBn�mO)�NM�=>8%?":$;SÙ#VZ®�É�7�M�<SBT=�@�?"7�8�<�?,|#M#8%?":$;g�1; � `.�y� V



Ù#VZY[V��\:$B,=.<�?"7%=>8�?,:$;]@�M�^`_-�)8-7��19)8�?,:$;#7-�K­+9a=.9)�17 Ë ÌblÄgÅÆÄ�Ç ^`_b Þ��$Y

)θcos(
-1 -0.8 -0.6 -0.4 -0.2 -0 0.2 0.4 0.6 0.8 1

# 
o

f 
ev

en
ts

ÈhÉËÊ�æ£Ù#VZ®'Ù6Ü%í4?,7�8%<�?,|�M#8�?,:$;��); � `$�!� =aH.=>;U8 È B,? L ;�� 6 B"�1?,;#��Ê �)8-B,=�7�:$M�7�8%<�=.9)8�?,:$;r@�Mr|�<�M�?P8p@���Ë3:$;�@ È B"? L ;#�8%?,<��)8�O1��Ê 6 :$M�< � ©Z«�§ Ú ª § � © 7 ¦ 

��¬ ª È ?";U8�O L <�O1�
7�M�<p8%:$M#8���BT=�91?";�O1R�=>8�?,�UM���Ê�V
xzy��Àyàß Ìw���A}�Ó\�i�N�3Í Î2Ò6��}#ÍQÏ����ÑÐ4Ò�ÓÑÒ

é 6 <�O17��1;`8 � ;�:$M�7C=.B"B,:$;#7Q8%�)7�8��1<CBW�{Ô>ð 6 :.8%ÔSè17���Õ;ýJI\ýÖ�UM�?*×�M�7�8%?þò��+Bn�mM[8%?,B"?,7�=>8%?":$;�@#�+Bn�mO)�UMG=>8%?":$;CÙ#VZ®$Y�)8 6 �1<�R��K8-@�:$;�9�BT=	@�O)8��1<�R+?,;�=>8%?":$;�@�M�<�= 6�6 :$<�8 � V0ÕN?}:.;�?,;`8Yè L <���Bn�mO)�NM�=>8%?":$;Qé�Vc�.�+7�M#< � `$�y� �K8�ü � B,=@�?,7�8%<�?"|�M#8�?,:$;w�); �ÙØ =.; L B"�(�);U8�<���B"� 6 BT=>;wB,� 6 8%:$;#?,�UM����K8
B,� 6 BT=.;AÔ�=.@�<�:.;�?,�UM��aÚQ71�{O19)<�?"8f�1;AÛ3:$;�9K8%?,:.;w@���� �U� �)8 �� � b ä ÜÞÝ �pß å �à �âá � ³ � � `$� Ý à �pß �� �U�+ãåä à � Ý � ã � ß � `$� Ý �pß �� � bNæ Ø Ù#Vc®mã`Ú
:$²À:$;u=µ?,@��);U8�?þòGOrB,�)7�Û3:$;#9)8%?":$;�7 �� �U� �)8 �� � b 6 <�:�H.�1;G=>;U8g@���Bn�m�¿ê 6 <��17�7�?":$; L O1;#O1<%=>B,�r@��wBT=v7��)9)8�?,:$;�)­+9a=.9)����Bn�m�¿ê 6 <��)7�7�?":$;w@��(ÜÞÝ � `$�y�[� ü ���pß V �� �U� �K8 �� � b 7�:.;U84B,�)7-Û3:$;#9)8%?":$;�7-@��(<�O 6 :$;�7��(;�:$<�R]=>B,?,7�O1�)7@�:$;�;�O)�17 6 =.<�ä

�� �U� å � �N�� �	ã � � b dKç �èSéUê�å èSéUêèpé ã � èpê Ø Ù#Vc®mô`Ú
ý �17oÛ3:$;�9)8�?,:$;#7�@�:$?"H.�1;`8ië)8�<��S;UM�B,B"�17�@G=.;#7iB"�p9a=.7o:$²+BW�{ÔAð 6 :.8�ÔAè17��QÕ;ýJILýs�)7�8oH$O)<�?§òGO1�>V�éQB"8��1<�;�=>8%?PH$�1R+�1;`8 �7�?0:.;g?,;`8iè L <��QBW�{O1�UMG=>8�?,:$;#é(VZ�$��7�M�< � `$�y� �K8J:$;gB,=�R+:Gð$�1;#;��f7�M#< �4� B,=�@�?"7�8�<�?,|#M#8%?":$;��);Sü 6 �1M[8J71�{O19)<�?"<���1;�Û3:$;�9)8�?,:$;�@���� _��ì õ ì � BW�{O1B,O)R��);`8S@���R]=>8�<�?"91�f@���@��);�7�?P8%O�@���7 6 ?,;r@�M�^ _ äÜíÝ�ü ß å �à � � � ³°à � _��ì õ ì � `$� Ý à ü ß � Ø Ù#VZî.5`Ú



Þ���ã ý ÔG= 6 ?P8%<���Ù[VQéQ;G=.BþðN7��C@#�CB,=�<�Oa=>9)8%?":$;�ï ÄgÅ ï Ç Ä#Ç ^`_ õ Å �¹ÿ!� õ

πθcos 
-1 -0.8 -0.6 -0.4 -0.2 -0 0.2 0.4 0.6 0.8 1

θ
d

co
s N

N1

0

0.2

0.4

0.6

0.8

1

1.2

 = 0.37+/-0.0700
04r

2<2.03 GeV21.5<Q

πθcos 
-1 -0.8 -0.6 -0.4 -0.2 -0 0.2 0.4 0.6 0.8 1

θ
d

co
s N

N1

0

0.2

0.4

0.6

0.8

1

1.2

 = 0.50+/-0.0700
04r

2<2.03 GeV21.5<Q

πθcos 
-1 -0.8 -0.6 -0.4 -0.2 -0 0.2 0.4 0.6 0.8 1

θ
d

co
s N

N1

0

0.2

0.4

0.6

0.8

1

1.2

 = 0.55+/-0.0700
04r

2<2.03 GeV21.5<Q

πθcos 
-1 -0.8 -0.6 -0.4 -0.2 -0 0.2 0.4 0.6 0.8 1

θ
d

co
s N

N1

0

0.2

0.4

0.6

0.8

1

1.2

 = 0.46+/-0.0800
04r

2<2.81 GeV22.03<Q

πθcos 
-1 -0.8 -0.6 -0.4 -0.2 -0 0.2 0.4 0.6 0.8 1

θ
d

co
s N

N1

0

0.2

0.4

0.6

0.8

1

1.2

 = 0.53+/-0.0700
04r

2<2.81 GeV22.03<Q

ÈhÉËÊ�æÀÙ#VZ®>¶TÜ�íQ?,7�8�<�?"|�M#8%?":$;¯�1; � `$�y� @��SË£Ì ÄtÅ Ä Ç ^ _ 6 :$M�<��v?";`8%�1<�H>=.B,B"�17��);UÚ ª � ©Z«s§ Ú ª §ðà[©m¨ OØ �1;uÔ�=.M#8�Ú��)8 à[©m¨ O § Ú ª §ñà[© j � Ø �1;À|G=>7'Ú+�K8EÙ�?,;`8%�)<�H>=.B,B"�17	�1; � ¨#©cà>¦å§ � §Æ¨#©{¿`¦ Ø � L =>M�9'Ô��lÚ �¨#©m¿$¦+§ � §u¨[©Z¦ � Ø =.M�R�?"B,?,�)MyÚi�K8 ¨#©m¦ � § � §À¨#© 7Jj Ø �	@�<�:$?P8%�aÚKV
:$²�� _��ì õ ì �)7�8-;UM�Be@G=.;�7-B,�
91=.7S:$²�BW�{ÔAð 6 :.8�ÔAè17���Õ;ýJI\ýX�)7�8-H$O1<�?þòGO)�.Vdk=�ò L M#<���Ù#VZ®$®(R+:$;`8%<��fBT=(@#?,7�8�<�?"|�M#8%?":$;]�); � @��4;�:$7p@�:$;#;�O1�)7 � ?,;`8�O L <�O1�f7�M�<J8%:$M[8%�
;�:.8�<��f9)?,;�O)R]= ë8%?,�UM��>VGde�f7 6 �19K8%<��C@#� L =.M�9'Ô���=�OK8%O�=�×�M#7�8%O 6 =.<JBW�{O1�UMG=E8%?,:.;SÙ#Vc®mã 6 :.M�<J��êN8�<%=.?"<��
B,�)7 H>=.B,�)M�<�7 @�� �� �U� �)8�� � b � 8'=.;#@�?,7-�UM��(9)�1B,M#?}@#�(@�<�:$?"8���=+O)8�O�=�×�M�7�8%O(=lH.�19�M�;��(9):$;�7�8'=.;`8%� 6 :.M�<-8��17�8%�1<QBW�{ÔAð 6 :.8�ÔAè17���Õ;ýJI\ý�NM#? 6 <�O1@�?P8]M#;���@#?,7�8�<�?"|�M#8%?":$; 6 BT=E8%� 6 :.M�<�Bn�Z=>; L B,� � Vide�17+H>=.B,�)M�<�7+@�� �� �U� �)8 �� � b <�O17�M�B"8%=.;`8%�)7]@�Mò�8(7�:$;`8�9):$R 6 =>8%?"|�B,�)7�=lH.�19�5[V\de�ñò�8 6 =.<CM�;��+@�<�:$?P8%� � �)7�8(=.M�7�7�?i�1;/|!:$;/=>9191:.<�@/=aH.�19]M#;/;�?"H.�a=.Mµ@��91:$;�òG=.;�91�S<��1B,?"OJ=.Mñ5kªo�)8i=.M�;#:$R�|�<��p@�� 6 =.<�=.RIèK8%<��17qB"?,|�<��17q7�M 6 O)<�?"�1M�<o�Fô`®.ò�V.de�17o@��1M&êwò�8�7i?";�@�?"�NM#�1;`8M�;�=>9191:.<�@�=lH.�19CM�;���@�?"7�8%<�?,|�M[8%?,:.;�@�� � 6 B,=>8%�>Ví4�
B,=(R+ë1R+�4Ûx='I1:.; � B,=�ò L M�<���Ù#Vc®>î(R�:.;U8�<��fB,=�@�?,7�8%<�?,|�M#8�?,:$;��1;Qü�@��)7S@�:$;�;�O)�17S?,;`8�O L <�O1�f7�M�<J8%:$M[8%�BT=(9)?,;�O)R]=>8�?,�UM��>V#de�f7 6 �)9)8%<��
@�� L =>M�9'Ô���=(OK8%O
=�×�M#7�8%O 6 =.<JBW�{O1�UMG=E8%?,:.;ªÙ#Vmî$5 6 :$M�<J�¿êN8%<%=>?,<��QBT=�H>=.B"�1M�<h@��� _��ì õ ì � 8'=>;�@�?,7
�UM��	9)�1B,M#?q@��	@�<�:.?"8%��=�OK8%O	=�×�M#7�8%O 6 =><
M�;��	91:$;#7�8'=>;U8�� 6 :$M#<f8%�17�8%�)<CBn�mÔAð 6 :.8%ÔAè)7���Õ;ýJI\ý�NM#? 6 <�O1@�?P84M�;#�(@�?"7�8%<�?,|�M[8%?,:.; 6 BT=>8�� 6 :$M�<-BW�m=.; L B"�6ü}V!de�6ò�8Q@�:$;�;#�(M�;��CH>=.B,�)M�<Q;#:$;�;UM�B"B,�CR]=.?"7 6 �K8%?"8��@��(� _��ì õ ì V!d��{Ô>ð 6 :.8%ÔSè17���Õ;ýJILýâ�17�848��17�8�O1���1;A=�×�M#7�8'=>;U84B,�)7Q@�:.;�;�O1�)7 6 =.<-M�;���@�<�:.?"8%�C�)8Q�17�84HN<%=>?,��=lH.�19M�;�;#?"H$�1=.Mr@���91:$;�òG=.;�91�C@�� ¦$¨ ògV

ý �)7J<�O)7�M�BP8'=>8�7J@�M]8��17�8J@��fBW�{ÔAð 6 :.8�ÔAè17���Õ;ýJI\ýu;#:$M�7J@�:.;�;��1;`8p9):$;�òy=>;�91�
�UM��fB"�491=.B,9)M�B*@#Mg<%= 6#6 :$<�8� HN?T=�BW�{O1�UMG=E8%?,:.;ªÙ#VZ®$YC�K8 @#:$;�94;#:.8%<��4��êN8�<%=.9K8%?,:.;]@��)7J91:$R 6 :$7%=.;`8��17 B":$; L ?P8%M�@#?,;G=.B"�17q�K8 8�<%=.;�7�H$�)<�7��)7p@��BT=�7��)9)8%?":$;~�K­+9a=.9)� � 7�:$;`8p×�M�7�8�?þòGO)71V�÷Q:>8%:$;�7C=.M#7�7�?i�UM��+B,��9a=>B,91M#B�@��]�í�17�8(<��1BT=E8%?"H.�1R+�1;`8C7�8%=.|�B,�	7�:$M�7M�;���H[?":$BT=E8%?,:.;]<%=>?,7�:.;G=.|�B"�f@���Õ;ýJILý Ø H$:.?,<pBT=�<�O)Û3O)<��1;#91�gó{î2ã�ôËÚ�V



Ù#VZY[V��\:$B,=.<�?"7%=>8�?,:$;]@�M�^`_-�)8-7��19)8�?,:$;#7-�K­+9a=.9)�17 Ë ÌblÄgÅÆÄ�Ç ^`_b Þ���ô

LHΦ
0 1 2 3 4 5 6

 b
)

µ
 (

Φd
σ

d

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

hr

Nent = 0      

Mean x =      0

Mean y =      0

RMS x  =      0

RMS y  =      0

___0

Nent = 0      

Mean  =      0

RMS   =      0

Chi2 / ndf = 0.9748 / 5

Prob  = 0.9646

     0 ± =  0.57 ∈

 0.008924 ±p0       = 0.1854 

 0.1177 ± = -0.108 TTR

 0.05359 ± = -0.003833 TLR

___0

Nent = 0      

Mean  =      0

RMS   =      0

Chi2 / ndf = 0.9748 / 5

Prob  = 0.9646

     0 ± =  0.57 ∈

 0.008924 ±p0       = 0.1854 

 0.1177 ± = -0.108 TTR

 0.05359 ± = -0.003833 TLR

LHΦ
0 1 2 3 4 5 6

 b
)

µ
 (

Φd
σ

d

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

hr

Nent = 0      

Mean x =      0

Mean y =      0

RMS x  =      0

RMS y  =      0

___0

Nent = 0      

Mean  =      0

RMS   =      0

Chi2 / ndf = 1.853 / 7

Prob  = 0.9675

 0.008183 ±p0       = 0.184 

___0

Nent = 0      

Mean  =      0

RMS   =      0

Chi2 / ndf = 1.853 / 7

Prob  = 0.9675

 0.008183 ±p0       = 0.184 

ÈhÉËÊ�æíÙ#VZ®$®#Ü;í4?,7�8%<�?"|�M#8�?,:$;A�); � 6 :$M#<CB,=g<�O1=.9)8�?,:$; Ë£Ì ÄµÅ Ä Ç ^ _ Vkdk�)7��)<�<��1M�<�7C7�:$;`8(7�8'=>8�?,7�8%?,�UM��)71Vkdk=@�?,7�8%<�?"|�M#8�?,:$;��)7�8Q=�×�M�7�8%O1� 6 =.<pBn�mO)�UMG=>8%?":$;�Ù#VZ®�ã	� L =.M�9'Ô����)8 6 =><pM�;��C91:$;�7�8'=.;`8����	@�<�:$?"8��.V
xzy��Ày�x ÐÑ��}����Gõ�~��\��}�~��@� Ó �Ñö�÷� ¨(�17�8�B"��<%= 6#6 :$<�8��1;`8%<��	B,�17 6 =.<�8�?,�17
B":$; L ?P8%M�@#?,;G=.B"�(�K8
8%<%=>;�7�H.�1<�7��]@��	B,=g7��19K8%?":$;µ�K­+9a=.9)�ñË Ì ÄµÅÄ Ç ^ _ :$²�B,�)7z8%�)<�R+�17�B":$; L ?P8%M�@�?";G=.BU�)8z8%<%=>;�7�H.�1<�7��Q7�:$;`8o<��)B,?,O)7q=.M 6 Ô�:.8%:.;	HN?"<�8%M#�1BWV>de�J8'=.|#B,�a=>MnÙ#V�ôf<�� 6 :$<�8%�B,�17CH>=.B,�)M�<�7�@�� � 9a=.B"91M�B"O1�)7���Bn�Z=>?,@��+@��]Bn�mO)�UMG=>8%?":$;HÙ[Vc®$Y��)8(@��]B"��8'=>|�B,�1=.MHÙ#V�ã#V}�\:.M�<�M�;/R+ë1R+� ÚCª

§ �S¾ M § Ú ª ¾ Ø 
���¬ ª Ú Þ$VZY$® �NVm¶5#V Ù2ã�Þ � ©c« 7 ìÀ¨[©m¿U« à[© � ¨sì2¨#©m¦ O5#VZ®'Ù`Y � © j «�ìÀ¨[©c«>¿ � © W�Wsì2¨#©Z« j5#Vmî`Y�ã � ©Z¦ j ìÀ¨[©m¿ 7?,;`8%O L <�O�7�M#< � � © 7 ¨rìÀ¨[©m¿AW à[©m¨`«rì2¨#©m¦ �ÁhÂ\Ã�æ;Ù#V�ô�Ü�¬i=.B,�)M�<�7h@��f�£:.|#8%�);NM#�17 6 =>< BW�{O1�UMG=E8%?,:.;²Ù#VZ®$Y��)8JB"�17oH>=.B,�)M�< =l×�M�7�8�O1�17p7�M�< B"�17i@�?,7�8%<�?,|�M#8�?,:$;#7�1; � `$�!� V
=.M.ê¯|�=.<�<��17�@j�{�1<�<��1M#< 6 <Yè17 � � ;0�mOKH$:$B"M�� 6 =.7��);øÛ3:.;�9)8�?,:$;¯@�� � V � ;���@#:$?"8 � �);°�Kù0�K8 � 6 =.7�@�O 6 �1;#@�<��@�� � � 6 =.<�@�O�ò�;�?"8�?,:$;jV�ý �191?o;�:.M�7�91:$;#Û3:.<�8%�	@G=>;�7�B,=]H>=.B,?"@�?"8�O�@��	;�:.8�<��+=.;G=.B§ðN7��.Vk�}:$M�<C9'ÔG=.�UM��	H>=.B,�)M�<@�� � � ;�:$M�7QR�:Gð$�);�;�:$;#7�=.B,:$<�7QB"�17-H.=>B,�1M#<�74@#� � Ø H$:.?,<4B,=�@��)<�;�?[è1<��(91:.B,:$;�;#�(@�M�8%=.|�B"�a=.M Ù[Vûô`Úp�)8f:$|#8%�¿ë;�:$;�7f@#:$;�9	��H.=>B,�1M#<�74@#� � 9):$<�<��17 6 :$;#@G=.;`8��g�	H.=>B,�1M#<�74@#�nÚ ª V�÷-:$M�7f9):$R 6 =.<�:$;#7491�)7f<�O)7�M�BP8'=>8�7f=.M&ê@�:$;�;�O)�17��¿ê#?"7�8%=.;`8%�17�7�M�<�B,=�ò L M#<��ªÙ[Vc®$Y 6 :$M#< � �1;/Û3:$;�9K8%?":$;~@��ªÚCªlV\de�17(H>=.B"�1M�<�7(R+:�ð.�1;�;#�17�@���Ü@��17 6 :$?";`8%7C��ê 6 O)<�?"R��);U8%=.M.ê�7�:$;`8�?,;#@�?,�UM�O)�17C7�M�<�BT=ªò L M�<��.VzÜ H>=.<�?"�	�1;`8%<��TÞ$V�ãw

��¬ Ø í4�)7Ïð#Ú��)8 Þ�Y[VZ®
���¬ Ø oG�)<�R+?,BT=>|yÚKV0úf; 6 �1M#8C<��1R�=.<��UM��)<
B,�17�@�?Pù0O)<��);�91�)7��);�Û3:$;#9)8%?":$;v@���Ü @��+BT=g@#O 6 �1;�@G=>;�91��@�� ��1;�Û3:$;�9K8%?,:.;g@���Ú�ª � �1; 6 =.<�8�?,91M#B,?,�)< � BT=�@�?,R+?,;UM#8�?,:$;�@��fBT= 6 �);U8��
@�� � �);�Û3:$;�9)8�?,:$;]@���Ú�ª � =.MgÛ3M�< �)8-�R��)7�M�<����UM��(Ü =.M L R��);`8%�.Vydk=nò L M�<���Ù#Vc®mã	R+:$;`8%<���91�)8�8%��@�O 6 �);�@G=.;�9)�(�);TÚ�ª4@�� � 6 :$M�<S@�?Pù0O)<��1;`8��17H.=>B,�1M#<�7S@��LÛûV8÷Q:.7-@#:$;�;�O)�17�ò L M�<��1;`8-7�M�<SB"�
@��1M.ê[?[è1R+�C7 6 �)9)8�<����)8-7�:.;U8-�);�=>9191:.<�@�=lH.�19CB,�)7p@�:$;�;�O)�17@��Lý :.<�;��)B,By�)8ví4�17�ð+@�:$;`8 B"�S@�:$R�=.?,;��p�);�Ü �)7�8h<��)BT=>8�?"H$�)R��);`8h?"@��1;`8�?,�UM��.V[Õ[M#<i9)�17 îC7 6 �)9)8%<��17 � :$;	H$:$?P8



ÞGÙ$5 ý ÔG= 6 ?P8%<���Ù[VQéQ;G=.BþðN7��C@#�CB,=�<�Oa=>9)8%?":$;�ï ÄgÅ ï Ç Ä#Ç ^`_ õ Å �¹ÿ!� õ

πφ
0 1 2 3 4 5 6

 b
)

µ
 ( φ

d
σ

d

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

hr

Nent = 0      

Mean x =      0

Mean y =      0

RMS x  =      0

RMS y  =      0

___0

Nent = 0      

Mean  =      0

RMS   =      0

Chi2 / ndf = 2.248 / 6

Prob  = 0.8955

 0.01057 ±p0       = 0.2178 

 0.03465 ± = 0.05753 1-1
04r

___0

Nent = 0      

Mean  =      0

RMS   =      0

Chi2 / ndf = 2.248 / 6

Prob  = 0.8955

 0.01057 ±p0       = 0.2178 

 0.03465 ± = 0.05753 1-1
04r

πφ
0 1 2 3 4 5 6

 b
)

µ
 ( φ

d
σ

d

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

hr

Nent = 0      

Mean x =      0

Mean y =      0

RMS x  =      0

RMS y  =      0

___0

Nent = 0      

Mean  =      0

RMS   =      0

Chi2 / ndf = 5.315 / 7

Prob  = 0.6216

 0.00939 ±p0       = 0.2135 

___0

Nent = 0      

Mean  =      0

RMS   =      0

Chi2 / ndf = 5.315 / 7

Prob  = 0.6216

 0.00939 ±p0       = 0.2135 

ÈhÉËÊ�æÀÙ#VZ®.î Ü³í4?"7�8%<�?,|�M[8%?,:.;°�);ÑüÀ@���B,=�<�Oa=.9K8%?":$;�Ë£Ì Ä£Å Ä Ç ^ _ Vhde�)7��)<�<��)M�<�7�7�:$;`8]7�8'=E8%?,7�8%?"�NM#�171Vidk=@�?,7�8%<�?"|�M#8�?,:$;��)7�8Q=�×�M�7�8%O1� 6 =.<pBn�mO)�UMG=>8%?":$;�Ù#Vmî$5	� L =.M�9'Ô����)8 6 =><pM�;��C91:$;�7�8'=.;`8����	@�<�:$?"8��.V
R�?"�1M.ê�� 6 <�O)7��1;`8pBn�mOKH$:$B"M#8%?":$; Ø @��QBT= 6 �);`8%�4@#� � �1;�Û3:$;�9)8�?,:$;+@��\Ú ª Ú��1;+Û3:$;�9)8�?,:$;+@��zÛûV�úf;g=�=�×�M�7�8%OBW�{�1;�7��1R�|�B"�p@��S91�)7i7 6 �)9)8�<��17 6 =.<�B,=4Û3:$;�9K8%?,:.; P _»ýüyþ�½Zÿ�� �)8oB"�17qH>=.B"�1M�<�7o=�×�M�7�8�O1�)7h@�� Ä ¨ �K8 Ä � 7�:$;`8i?,;#@�?,�UM�O)�177�M�<�BT=²ò L M�<��>Vkde:$<�7��NM#�]Ü =.M L R+�1;`8�� � B,= 6 �);U8�� Ä � @�?,R+?,;UM��>V�øFB�;�:$M#7fÛx=.M#8�@�:$;#9+M[8%?,B"?,7��1<47��1M�B"�1R+�1;`8B,�17(@�:$;�;�O)�17��UM�?h7�:$;`8 L B":$|G=.B"�1R+�1;`8 6 <�:N9'Ô���@��g;#:.8%<���H>=.B,�)M�<(�);sÜ Ø Ü å à[© � 

��¬�Ú 6 :$M�<�O)8'=>|�B,?"<M�;�� 6 =.<�=.R�OK8%<�?,7%=E8%?,:.;�@�� � �);�Û3:.;�9)8�?,:$;w@#� Ú�ªaVkúf; 6 <��1;�@�@�:$;�9�B,= 6 =.<�=.R�OK8%<�?,7%=E8%?,:.;�@�Mv@��)M.ê[?Uè1R+�7 6 �19)8�<��C@���BT=wò L M#<���Ù#VZ®�ãªä �	Ý�Ú ª ß å ¨[© 7 « Ý�Ú ª ß ì�� _�� Ø Ù#VZî�Þ�Ú÷-:$M�7 6 :$M#H.:$;�7�� 6 <�O17��);`8���êN8%<�=.?,<��wB,�)7g91:$R 6 :$7%=.;`8��17gB":$; L ?P8%M�@�?";G=.B"�r�K8g8%<�=.;�7�H$�1<�7��v@��AB,=µ7��)9)8�?,:$;�)­+9a=.9)��Ë Ì Ä]ÅñÄ Ç ^ _ V
xzy��Ày�� �w� ����Ô¡}�~��@� �	�ëÔ£�@Ô��i���@�\�@~à}��\Ó\~�� �X���_��}K}��;�@� ���@�������dk=6ò L M�<���Ù[Vc®�ô�R�:$;`8�<��4B"�17J7��19K8%?,:.;�7J�)­+91=.91�)7J8%:.8%=.B,� � B":$; L ?P8%M�@�?";G=.B"�p�)8J8�<%=.;�7�H$�)<�7��
�);gÛ3:$;�9K8%?,:.;g@��
ÚCª 6 :$M�< ¨#© O «�§ ¬¡­ §u¨#©{¿ � VNde�17 �1<�<��1M�<�7J7�:.;U8 7�8%=>8%?"7�8%?"�UM��17h�)8 6 <�:lHN?,�1;#;��1;`8p@�Mªò#8J@��QBT=�7�:$M�7�8%<%=>9)8%?":$;@�M�|#<�M�?P8S@��
Û3:$;�@jV



Ù#VZY[V��\:$B,=.<�?"7%=>8�?,:$;]@�M�^`_-�)8-7��19)8�?,:$;#7-�K­+9a=.9)�17 Ë ÌblÄgÅÆÄ�Ç ^`_b ÞGÙ�Þ

Q2 (GeV2)
0 1 2 3 4 5 6 7

Tσ/
Lσ

R
=

0

1

2

3

Desy <W>=1.8 GeV

Desy <W>=2 GeV

Jlab <W>=2.1 GeV

Cornell <W>=2.1 GeV

Desy <W>=2.2 GeV

Desy <W>=2.6 GeV

Cornell <W>=2.6 GeV

Cornell <W>=3.5 GeV

Hermes <W>=4.GeV

Fermilab <W>=17.5 GeV

ÈhÉËÊ�æçÙ#Vc®.Y�Ü � �1;gÛ3:$;�9K8%?":$;]@��LÚ ª 6 :$M�<J@#?"ù*O1<��);`8%�17 ��ê 6 O)<�?"�1;�9)�171V�dk�)7 H>=.B,�)M�<�7 R�:Gð$�);�;��)7p@���Ü 6 :.M�<9'ÔG=.91M#;��(@���9)�17S��ê 6 O1<�?"�1;�9)�17Q7�:$;`8-?,;�@#?,�UM�O1�)7S7�M�<SBT=�ò L M�<��>V

)2 (GeV2Q10
-1

1

R

10
-1

1

Chi2 / ndf = 0.08403 / 1
Prob  = 0.7719

 0.9414 ±p0       =  2.32 
 0.5132 ±p1       = 1.248 

Desy <W>=2 GeV

Chi2 / ndf = 0.08403 / 1
Prob  = 0.7719

 0.9414 ±p0       =  2.32 
 0.5132 ±p1       = 1.248 

)2 (GeV2Q10
-1

1

R

10
-1

1

Chi2 / ndf = 6.808 / 7
Prob  = 0.4491

 0.08289 ±p0       = 0.7512 
 0.1413 ±p1       = 1.094 

Jlab <W>=2.1 GeV
Cornell <W>=2.1 GeV
Desy <W>=2.2 GeV

Chi2 / ndf = 6.808 / 7
Prob  = 0.4491

 0.08289 ±p0       = 0.7512 
 0.1413 ±p1       = 1.094 

)
2

 (GeV2Q10
-1

1

R

10
-1

1

Chi2 / ndf = 3.623 / 4

Prob  = 0.4594
 0.0742 ±p0       = 0.5834 

 0.2584 ±p1       = 1.024 

Cornell <W>=2.6 GeV
Desy <W>=2.6 GeV

Chi2 / ndf = 3.623 / 4

Prob  = 0.4594
 0.0742 ±p0       = 0.5834 

 0.2584 ±p1       = 1.024 

)
2

 (GeV2Q10
-1

1

R

10
-1

1

Chi2 / ndf = 2.814 / 2

Prob  = 0.2449

 0.1262 ±p0       = 0.6639 

 0.2772 ±p1       = 0.823 

Cornell <W>=3.5 GeV

Chi2 / ndf = 2.814 / 2

Prob  = 0.2449

 0.1262 ±p0       = 0.6639 

 0.2772 ±p1       = 0.823 

)2 (GeV2Q10
-1

1

R

10
-1

1 Chi2 / ndf = 0.0265 / 2

Prob  = 0.9868

 0.1552 ±p0       = 0.6864 

 0.3419 ±p1       = 0.6546 

Hermes <W>=4.GeV

Chi2 / ndf = 0.0265 / 2

Prob  = 0.9868

 0.1552 ±p0       = 0.6864 

 0.3419 ±p1       = 0.6546 

)2 (GeV2Q10
-1

1

R

10
-1

1

Chi2 / ndf = 3.577 / 3
Prob  = 0.3109

 0.0484 ±p0       = 0.6181 
 0.08145 ±p1       = 0.5561 

Fermilab <W>=17.5 GeV

Chi2 / ndf = 3.577 / 3
Prob  = 0.3109

 0.0484 ±p0       = 0.6181 
 0.08145 ±p1       = 0.5561 

ÈhÉËÊ�æçÙ#Vc®mã�Ü � �1;gÛ3:$;�9K8%?":$;]@��LÚCª 6 :$M�<J@#?"ù*O1<��);`8%�17 ��ê 6 O)<�?"�1;�9)�171V�dk�)7 H>=.B,�)M�<�7 R�:Gð$�);�;��)7p@���Ü 6 :.M�<9'ÔG=.91M#;��(@���9)�17S��ê 6 O1<�?"�1;�9)�17Q7�:$;`8-?,;�@#?,�UM�O1�)7S7�M�<SBT=�ò L M�<��>V



ÞGÙ`� ý ÔG= 6 ?P8%<���Ù[VQéQ;G=.BþðN7��C@#�CB,=�<�Oa=>9)8%?":$;�ï ÄgÅ ï Ç Ä#Ç ^`_ õ Å �¹ÿ!� õ

)2 (GeV2Q

 0 ρ
  p

  -
>

  p
   

  * γ σ

10
-1

1
Chi2 / ndf =  1.13 / 5
Prob  = 0.951

  1.46 ±p0       =  5.33 
 0.386 ±p1       =   2.5 

 <Xbj>=0.38 

Chi2 / ndf =  1.13 / 5
Prob  = 0.951

  1.46 ±p0       =  5.33 
 0.386 ±p1       =   2.5 

)2 (GeV2Q

  L0 ρ
  p

  -
>

  p
   

  L  * γ σ

10
-1

1 Chi2 / ndf = 0.328 / 5
Prob  = 0.997

 0.831 ±p0       =   1.7 
 0.701 ±p1       =  1.04 

Chi2 / ndf = 0.328 / 5
Prob  = 0.997

 0.831 ±p0       =   1.7 
 0.701 ±p1       =  1.04 

)
2

 (GeV2Q2 3

  T0 ρ
  p

  -
>

  p
   

  T  * γ σ

10
-1

1 Chi2 / ndf = 0.576 / 5
Prob  = 0.989

 0.831 ±p0       =  2.27 
 0.506 ±p1       =  2.13 

Chi2 / ndf = 0.576 / 5
Prob  = 0.989

 0.831 ±p0       =  2.27 
 0.506 ±p1       =  2.13 

ÈhÉËÊ�æ;Ù#VZ®�ô�ÜIí4�QÔG=.M#8 �1;�|G=>7\äN7��19K8%?":$;�7J�K­�91=.91�)7J8%:.8%=.B,� � B,:$; L ?"8%M#@�?,;G=>B,�J�K8 8%<�=.;�7�H$�1<�7��
�);gÛ3:$;�9)8�?,:$;�@��
ÚCª 6 :$M�< ¨[© O «�§ ¬¡­ §À¨#©{¿ � V[de�17p7��)9)8�?,:$;�7 �)­+9a=.9)�17S7�:.;U8p=�×�M�7�8�O1�)7 6 =.<JB,=CÛ3:$;�9K8%?":$;hä Ä ¨ M�Ý�Ú�ª ß P ì �K8pB,�)7H.=>B,�1M#<�7S@��17 6 =><%=.R/è)8�<��17 Ä ¨ �K8 Ä � 7�:$;`8-?,;�@�?"�UM�O1�)7-7�M�<SBT=�ò L M�<��>V




 �
����������� �

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

d��{�1;E×��)Mr@#�C9)�)8�8%�
�*) 6 O1<�?,�1;#91�C�17�8S@0�m�+) 6 B,:$<��1<pBW�{O1B"�19K8%<�: 6 <�:N@�M�9K8%?,:.;g@���R�O)7�:$;#7JH$�19K8%�)M�<�7Q=.M-,�@��17�7�M�7@���BT=+<�O L ?,:$;w@#�17f<�O17�:.;G=.;�9)�17C=.M-)�8%<�=.;�7�Û3�)<�8�7f@j�{?,R 6 M�B,7�?,:$;r9a=><�<�O)7�Ú ª ?";`8%�1<�R�O)@�?T=>?,<��)7 Ø Þ$VZ®g=�®g

��¬ ª,F�1;�?";�91B"MG=.;`8JB,=	�/.102. 6 <�?,7��
@��
@�:$;�;#O1�17S� î . å «[©43$« 

��¬û=.9K8%M��)B,B,�)R��);`8p�1;�91:.M�<�7p@j�m=.;G=>BþðN7��+,�ÚKV;ý4�m�)7�8M�;��	<�O L ?,:$;v@���8�<%=.;�7�?"8�?,:$;w91=.< � ��|G=>7�ÚCª � B,=�<�Oa=>9)8%?":$;A71�{?,;`8��1< 6 <�5)8����);A8%�1<�R��)7�@��	@�� L <�O17�@��	B,?"|*�)<�8�O6 �)ù*�19K8%?PÛ3787 Ø ÔG=.@�<�:$;�?,�UM��)7'Ú � 9.Vm�#V{@jV.�);�8%�1<�R��)7q@j�{O19'ÔG=>; L �p@��JR+O17�:$;�7q:.M�@�� 8�<%=�×��)9)8%:.?,<��)7q@�� � � L.L � �);U8�<��B,�17oÔG=>@�<�:$;#7 6 =><�8%?"91? 6 =.;`8o��BT=
<�O1=.9)8�?,:$; � 8'=.;�@#?,7��UMj�m� L <�=.;�@�7�8%<�=.;�7�Û3�1<�8�7ÀÚ ª � B"�17o@�� L <�O17i@��SB,?"|*�)<�8�Op7�:$;`8B,�17S�UMG=.<:9U7Q�K8SB,�17 L B"M�:$;�7 � B,�)7p91:$;#7�8%?P8%MG=>;U8�7pÛ3:$;�@G=.R+�1;`8%=.M-)�@���Bn�m?";U8��1<�=.9)8�?,:$;gÛ3:$<�8%�>V;f=>;�7 9)�)8�8��f7��)9)8�?,:$; � ;�:$M#7J=.B"B,:$;�7 6 <�O17��1;`8%�)< 6 B,M�7h�1;g@#O)8'=>?,B,7i91�)7J@��)M-)�= 6�6 <�:N9'Ô��)7J�)8 91:$R 6 =.<��1<�:.;�7B,�1M#<
R�O)<�?"8��17���;�:$7
<��17�M�B"8%=>8%7
�+) 6 O1<�?,R+�1;`8'=>M-)*Vkdo�{:$|N×��)9)8�?"Ûh�17�8C@��	9):$R 6 <��1;#@�<�� � @j�{M�;�� 6 =.<�8 � ×�M�7��NM0�Z��NM#�1B,B"�17 H>=.B"�1M�<�7 R�=<)[?,R�=.B,�)7h@#��ÚCªpM#;��f@��)7�91<�? 6 8�?,:$;]ÔG=.@�<�:$;�?,�UM���71�(BT= � � L$L �=74�17�8>,F�)B,B,�-�1;#91:$<��fH.=>B,?,@#��)8 � @0�Z=.M[8%<�� 6 =.<�8 � ×�M#7��UMj�m���UM��1BXÚ�ª�R+?,;#?,R�M�R 6 �1M#8>,F:$;��1;#91:$<���= 6�6 B,?"�UM��1<
M�;#�]= 6#6 <�:N9'Ô��	�1;v8%�)<�R+�17@���@�� L <�O17
@#��B,?"|*�)<�8%O)7QÛ3:$;#@G=.R+�1;`8'=.M?)w�UM���7�:$;`8
B,�)7f�UMG=.<�9U7
�K8
B,�)7 L B,M#:$;�7 � 9.�{�17�8:,F�<,F@�?"<���|G=.7�O)��7�M�<
B,=@ ýA; 6 �1<�8%M�<�|G=>8%?PH$� Ø =aH$�)9�O)H$�);`8%M��)B,B,�)R��);`8 � Bn�m?";U8��1<�H$�1;`8�?,:$;/@#�g91:$<�<��)9)8%?":$;�7��)ù*�19)8�?"H.�17 6 :$M�< 6 <��1;#@�<���1;~9):$R 6 8%��Bn�Z=.7 6 �)9)8C;�:$;?, 6 �1<�8�M�<�|�=>8%?PÛh@#M 6 <�:$|�BB51R+�C, 6 =.<
�+)[�1R 6 B,� � B,��7 L �)BT= L �D7(@��+BT=g9):$;�7�8%=.;`8%�+@��91:$M 6 BT= L �fÛ3:.<�8%�FEHGI,�ÚKV
JLKNM OQP�P��2RTSVULWXWZY\[]WJ�_^ WZ`u�&W �&WbaC�2cZ`å�&W��Nd*efWJ�H[]cgWAhiWZSj[]d*k/`AlmSFKonpK��qK

ULr��g�2RCY&dNs��&WZ`utLk<R��v^ r��NdN`]^ W��&WxwyWbazaFW
{-:$M�7�=lH.:$;�7�HNM~B,� 6 <�?,;�9)? 6 ��@�M�R�:N@|51B"��@�� � � L$L �	@G=.;�7CB,�	9'ÔG= 6 ?"8�<��SÞ$VZ�[Vc��:$²�B,�)7C<�Oa=.9K8%?":$;�7��*)},91B,M#7�?"H.�17	@�� 6 Ô#:.8%: 6 <�:N@�M�9)8�?,:$;~7�M�<	B,�];NM#91B,O):$; 6 �1M#H.�1;`8]ëK8%<���@�O19)<�?"8��17 � =.Mø@��17�7�M�7	@���B,=w<�O L ?,:$;¯@#�17<�O17�:$;G=.;#91�17 � @#��Ûx=/~1:$;�O19):$;�:$R+?,�UM�� 6 =><pBW�{O19'ÔG=.; L ��@G=.;�7SBT=(H.:$?,���h@���8%<%=l×��19)8�:$?,<��17p@���R+O17�:$;�71V�-;��(OK8%M�@��(7ÏðN7�8�O1R�=>8%?"�NM#��@��174<�Oa=>9)8%?":$;�7-@�� 6 Ô#:.8%:/, �)84O1B"�19)8�<�: 6 <�:N@�M�9)8�?,:$;��*)[91B"M�7�?PH$�)7
@��(R+O17�:$;�76 7��)M�@�:$7�9a=.B,=.?,<��17 Ø � ÿ � � õ � � _ �K8�� ÿ Ú�7�M�<�B"�g;UM�91B"O1:$; � |G=.7�O1��7�M#<�91�K8�8%��= 6�6 <�:N9'Ô�� � =wO)8�O]Ûx=.?P8%� 6 =.<�µVG

M�?,@�=.B � �µVU¬i=.;�@#�1<�Ô�=.� L �);��)8��#V4�µV[dk= L �)8 Ø �D��d}Ú-óZ�.5Eô � óZ��Þ1ô � óm�$�Eô � óm�'Ù>ônV#��<�=>8%?"�NM#�1R+�1;`8 8�:$M#8%�)7JB,�)7:$|�7��)<�H>=.|�B"�17 6 :.M�<o91�17i9a=>;G=.M-) � R��)7�M�<�O1�)7J=.M+@��17�7�M�7h@��-BT=
<�O L ?,:$;	@��)7h<�O17�:$;G=.;�9)�17 � 7�:$;`8 9):$<�<��19)8��1R+�1;`8@�O19)<�?"8��17�=aH$�)9	<��1B,=>8%?PH$�)R��);U8 6 �)MA@�� 6 =.<�=.R�5K8%<��17
B,?"|�<��)71V*de�17 6 =.<�=.RT5)8%<��17fB"?,|�<��17f7�:$;`8�B,�)7f91:$;#7�8'=>;U8��17@��
91:$M 6 BT= L �
=.M-)]H$�1<�8%�+)r�nÙ 6 =.<�8%?,9)M�B,�)71V�óo; L O);��1<�=.B � 7��)M�B,�)7pB,�17 91:$;�7�8'=.;`8��17S@��
91:.M 6 BT= L �
=.M-)]H$�)<�8%�+)=lH.�19�B"��;UM�9)B,O1:.;/7�:$;`8�HN<�=.?,R+�1;`8�?,;�9):$;�;UM��17²äH�<� ·z· � ����� ·H� � �K8%9.VPVPV Ø � 6 =.<�8C�<� ·z· �UM�? �)7�8�8%<�5)7�|�?"�1;91:$;�;UM��aÚKVede�)7
91:$;�7�8'=.;`8��17�=.M-)�H$�)<�8��*)A@#M 6 Ô�:.8�:$;A7�:$;`8
9):$;�;UM��)7nä07�:.?"8f9>�m�)7�8�B,=�7�?"R 6 B,�C9'ÔG=.< L � � 9>�m�)7�8

ÞGÙ�Ù



ÞGÙ.¶ ý ÔG= 6 ?"8�<��
¶�V��F;`8%�1< 6 <�OK8'=>8�?,:$;r@��)7-<�O17�M�B"8%=>8%7

ÈhÉËÊ�æ#¶�V§ÞpÜ ó�B,�)9)8�<�: 6 <�:[@#M�9)8�?,:$;+@��4^ _ 6 =.<hO)9'ÔG=.; L �f@�M��}:$R�O)<�:$;Qä[B"�4�}:$R+O1<�:.;]7��491:$M 6 B,�Q=.M-)��UMG=.<�9U791:$;�7�8%?P8%MG=.;`8�7 6 =><�8%?"91? 6 =.;`8i�CBn�m?";`8%�1<�=.9)8�?,:$;0V=;f=.;#7hB"�-91=.7i@��SBW�{O19'ÔG=.; L �Q@#M&� ª � :$;g=
B,�SR+ë1R+� 6 <�:N91�)7�7�M#71V
B,�C9a=.7 6 :$M�<-B,�)749):$M 6 B,= L �17Z� ï �8�=�8� :.M�� ï �V�D�V� � 7�:$?"8Q:$;wB"�17-@�O1<�?"H.��@��(B,=+@#O191<�:$?,7�7%=.;#91��<�=.@�?T=E8%?"H.��@#�17R�O)7�:$;�7 Ø 6 =.<S�*)[�1R 6 B"�
:$;�M[8%?,B"?,7��4BT=�@�O)91<�:$?,7�7%=.;�9)��^ Å�� � 6 :$M�<S@�O1<�?"H.�1<b�/� ï �$ÚKV
���>���:� Ð�����Ô��|�%Ò� ¡�o¢�£ Ó�¤ õ¥¢b¦QÏ�§o�©¨Vª«ª«§>�o¬A¤�­¯®¥§*°�­�§o��±² -�¡¢Vª«�|¢b¦�¤«±² ¡�o¢�£

ý �K8�8%�]= 6�6 <�:[9'Ô#�]=r�1;�7�M�?"8���OK8%O]OK8%�);�@�M�� 6 =.<C�D��dÀ�)8C³ VíýJ=.;�: Ø ³fýpÚC��BT= 6 Ô�:>8%: 6 <�:[@#M�9)8�?,:$;�@��R�O)7�:$;�7\H$�19K8%�)M�<�7 Ø óZ�>¶>ô � óZ�.®�ôTÚ}�)8z8%�17�8%O)� Ø �K8�=�×�M�7�8%O)�lÚ\�+) 6 O1<�?,R+�1;`8'=>B,�1R+�1;`8z=aH$�19pB"�17\@�:$;�;�O)�17q�+)[?,7�8%=.;`8%�)7 ��1; 6 =.<�8%?"91M�B"?,�1<i� L <%=.;�@T�i�nýJd�é
Õg=aH$�)9fBT= 6 Ô�:.8�: 6 <�:[@�M#9)8%?":$;]@#M�ü Ø ó{¶`5EôËÚ � @�M]^ Ø ó ¶;Þ1ôTÚi�)8 @�M²û Ø ó{¶U�lôËÚ�V� O)91�1R+R+�1;`8 � 9)�pR�:N@|5)B,�J=fOK8%OS=.@�= 6 8%OS�fBn�mO)B,�)9)8%<�: 6 <�:[@�M#9)8%?":$;�@�� 6 Ô�:.8%:.;��)8o@��pR+O17�:$;�7 Ø ;J¬ ýpÕ � � ýpÕ �;p¬����ûóZ�>îEôTÚKVde�17 L <�= 6 Ô��)7p�1;rÔG=.M#8S@#�
BT=�ò L M#<���¶�VZ�(R�:$;`8�<��
B,�)7 L <%= 6 Ô��
@��F³G��ðN;�R�=.; 6 <�� L$L O1?,7�O17o´
@G=.;#7-B,=(H$:$?"�8 6 :.M�< B,= 6 Ô�:>8%: 6 <�:[@#M�9)8�?,:$;�@��f^ _ � ûø�)8zükV¡;4=.;�7JB"�Q91=.7J@�M�^ � B,�)7h8%<�=�×��19K8%:$?"<��)7J@�M��}:$R�O)<�:$; � @�M ô �)8@�Mi� ª Ý � à=3>¨ ß 7�:$;`84O)9'ÔG=.; L O1�17 � @G=.;#7QB"��91=.74@�MSû � 91�1B"B,�)7Q@�M��\:$R+O1<�:$; � @�Mi� ª �K8f@�Mr�/�)84�1;�ò�; � @�=.;�7B,�(91=.74@#MCü � M�;�?"�NM#�1R+�1;`8f9)�1B,B"��@#MA�\:$R+O1<�:$;jV£ó�;w�)ù*�)8 � @G=.;#74B,�C9a=>74@���B,= 6 <�:N@�M�9)8�?,:$;�@��ñüA�UM�?z�)7�8@�:$R+?,;�O)� 6 =.<h7�=C9):$R 6 :$7�=.;`8%�«µ �µ � B"�17iO19'ÔG=>; L �17h@��-�NM�=.<�9U7 Ø 9.�{�17�8:,��¶,F@�?"<��SB,�)7iO)9'ÔG=.; L �17 @#�QR+O17�:$;yÚ�7�:$;`8Û3:$<�8��1R+�1;`8-7�M 6�6 <�?,R+O17 6 =.<S<%= 6�6 :$<�8-=.M-)�O)9'ÔG=.; L �)7Q@#� L B,M�:$;#7 Ø O19'Ô�=.; L ��@�M��\:$R+O1<�:$;yÚ�Vde� ô � =.?,;#7�?0�UM��
B"�f�}:$R�O)<�:$; � 7�:.;U8S@#�17 6 =.<�8%?"91M�B"�17 �UM�?0;j�m:.;U8 6 =.7pO)8�Of:$|�7��1<�H$O1�)71V!de�
�\:.R�O)<�:$; Ø �)87%=+8�<%=�×��)9)8�:$?,<��lÚJ=	O)8%OC?,;`8�<�:N@�M�?"8 6 :$M#<-�+) 6 B,?"�NM#�1<SBW�m=.M L R+�1;`8%=>8%?":$;�@���BT=�7��)9)8�?,:$;��)­+9a=.9)��@#��<�Oa=.9K8%?,:.;�7O1BT=>7�8%?"�UM��17 Ø ð]9):$R 6 <�?,7hBT= 6 Ô�:.8%: 6 <�:N@�M�9K8%?,:.;g@��fR+O17�:$;�7JH$�)9)8��1M�<�7'Úp��ÔG=.M#8��fO1;#�1< L ?,� Ø 9)Û¹ò L M�<��
¶�VZ�$ÚKV?�FB<��1;#@]91:.R 6 8��S@��SR]=.;#?·51<��p�)ù*�19K8%?"H.�Q@#M]R+O19a=>;�?,7�R�� 6 B"M�7�Û3:$;�@G=>R��);U8%=.B��UM�?y�17�8 Bn�mO)9'ÔG=.; L �-@#� 6 B"M�7�?"�1M�<�7L B,M�:.;�71V�ý :$R+R��+B,�)7�ÔG=>@�<�:$;#7�7�:$;`8(7�?,; L B,�K8(@���91:$M#B,�1M#< � BW�{O19'ÔG=.; L �]B"� 6 B"M�7(7�?,R 6 B,�	�)7�8�Bn�mO)9'ÔG=.; L ��@��@��1M-) L B"M�:$;�7)V�;4:.;�;G=.9'Ô�?"� �K8�dk=.;�@�7�Ô�:.ù�ó{¶.¶.ô#:.;U8z7�?"R 6 B"?þòGO�B"� 6 <�:$|�BB51R+�h@��hBW�{O19'ÔG=>; L � @#M��\:$R+O1<�:$;�=.M?)ÔG=.@�<�:$;�7-�1; 6 <�: 6 :$7�=.;`8QM#;�R+:[@¡51B,�
:.²�B"���\:$R+O1<�:$;�7���91:$M 6 B,�C=.M-)��UMG=><�9U7Q9):$;�7�8%?"8�MG=.;`8%7 6 =.<�8%?"91? 6 =.;`8��Bn�m?";U8��1<�=.9)8�?,:$; � @G=.;�7	;�:>8%<���91=.7 � 91�)M-)°@�M°;UM�91B"O1:$;�7+�)8+9)�1M-)°@�M°R+O17�:.;°H.�19)8��1M�<¹¸ =.?";�7�?pM#;���7��1M#B,�91:$;�7�8'=.;`8��f@��49):$M 6 B,= L � �?º _ Ø �1;`8�<��4B"�4�}:$R+O1<�:.;g�)8hM�;g�UMG=.<:9[Ú � @�O19)<�?"8 BW�{?,;`8%�)<%=.9K8%?":$;	�1;`8%<��fB,�Q�\:$R+O1<�:$;�)8-M�;rÔG=.@�<�:$; Ø ò L V�¶#VþÞ�Ú�Vde� ô Ø�»	¼²½ å ¨ ÿçÿ Ú
= � �UMG=.;`8(�rB"M�? � O)8%O+?,;`8�<�:N@�M�?"8 6 :$M#<C@#O191<�?,<��+B,= 6 Ô�:.8�: 6 <�:[@�M#9)8%?":$;�@�Mµ^ _ =.M7��1M#?,By@�� 6 <�:N@�M�9K8%?,:.;jV�ý4�m�)7�8hM�;��-R]=>;�?·5)<�� 6 Ô�O);�:$R+O1;�:$B": L ?"�NM#� � �);�Ûx=.?P8 � @�� 6 =.<�=.R+O)8%<�?,7��1<�BW�{O19'Ô�=.; L �-@��@��1M-)��qV



¶�V§Þ$V�é 6�6 <�:[9'Ô#�C�);r8��1<�R��)7-@#�C@#� L <�O17-@���B,?,|!�1<�8%Of�Kù0�)9)8�?"Û37 � 9>VZ�[Vm@jVGÔ�=.@�<�:.;�?,�UM��)7�ä[Û3:$<�R�=.B,?"7�R+�4@��� � L$L � Þ8¾`®
de�4R+:N@|51B"�Q@��¿�D��dv�)8b³fý2@�O)91<�?"8J@#�fR]=>;�?·5)<��Q=.M#8%:<,F91:.;�7�?"7�8'=>;U8��4B,= 6 <�:[@�M#9)8%?":$;]@#�17 8�<�:$?"7hR+O17�:$;�7H$�19K8%�)M�<�7 Ø ^ � ûÑ�)8#ü*Ú äz9'ÔG=>�NM#��9a=.;G=>B ?,R 6 :$7���@��17�9):$;`8%<�=.?,;`8%�)7	��BW�m=.M#8�<��g91=.<�B"�17(R+ë1R+�17(O19'ÔG=.; L �17?,;`8%�)<�HN?,�);�;��1;`8S@G=>;�7p@�?"ù*O1<��1;`8%7p91=.;G=.M?)0Vçý :$R�R+�4@�=.;�7pB,�49a=.7p@��4BT= 6 <�:[@#M�9)8�?,:$;�@��4R�O)7�:$;�7p7�9a=.B,=.?,<��17 �B,�17 6 =.<�=.RT5)8%<��17SB,?"|�<��)7S@G=.;�7-91�CR�:N@|5)B,�
7�:.;U8Q�17�7��);U8�?,�)B,B,�)R��);`8QB"�17-91:$;#7�8'=>;U8��17Q@���9):$M 6 B,= L ��=.MrH$�)<�8%�+)@�M�;UM�9)B,O):$;jVyde�17 6 =.<�=.R�5K8%<��17p�)8-B"�1M�<�7JH.=>B,�1M#<�7S;UM�R�O)<�?"�NM#�17S7�:$;`8�äÜ 6 :.M�<SB,���\:.R�O)<�:$; ä º ª_FÀ ¿ 

��¬ õ ª � 6 =><%=.RT5)8�<����UM�?e8%<%=>@�M�?"8-B"�C9):$M 6 B,= L ���1;`8�<��CB,�C�\:$R+O1<�:$;r�)8M�;��UMG=><�9 Ø 9)� 6 =.<%=.RT5)8�<����17�8 ò-)#O(=aH$�19�B,�)7-�+) 6 O)<�?,�);�91�)74@��C@�?Pù0M�7�?,:$;�O)BT=.7�8%?,�UM��FÁ�Á Å Á�Á �L <%=>;�@�ÂtÚ �
Ã 6 :.M�<SB,�f� ä
Ã �¶Ä<� ï å ¨#©ÆÅ=Å.¿ � �NM#?e�17�8zò¡)[OC� 6 =.<�8�?,<p@���B,=�@�O19)<�:$?"7�7%=>;�91�C@�MEûÀ�);r� � �Ã � ª� ·\·ÈÇ ¿ �¯å � ¿�©Z« � �UM�?z�)7�8
|#?,�1;�91:$;�;UMv=aH$�)9�BT=+@�?"ù*M�7�?,:$;�O1BT=>7�8%?"�UM��ÉÁ�Á Å Á�Á :$²wBn�m?";U8��1<o,=.9K8%?":$;+=�B,?"�1M 6 =.<iBW�{O19'Ô�=.; L �-@��-R�O)7�:$;	�w@G=>;�7hB,=fH$:$?"�����K8iBT=�@�?"ù*M�7�?":$;	O1B,=.7�8�?,�UM�� � Á Å Ár�Ø =.M-)~=.; L B"�17(=lH>=.;`8'Ú�=aH$�)9gBW�{O19'ÔG=>; L �]@0�mM�;/� Ø :$;µ<%=�×�:$M[8%�]9)� 6 �1;�@�=.;`8	M�;~Ûx=.9K8%�1M#<(@��+Û3:$<�R+�R+:$;�: 6 :$B,=.?,<���Ê]�yÝË� ß å�Ý�Ìhª� ³ÎÍ ª� ß Ç Ý�Ì ª� ³ � ß 6 :$M�<p@#O191<�?,<��
BT=�8%=.?,B"B,�pòG;�?,�
@#M�H.�1<�8%�*)���ÁÆ=lH.�19
ÌÏ��å � © � 
���¬ � @�O)8��1<�R�?";�O 6 =.<pBT=�@#O 6 �1;�@G=>;�91���1;L� @���B,=	<�Oa=.9K8%?":$;yÚ �

Ã 6 :.M�<SB,�F� ª äj9):$R+R�� 6 :$M�<
B"���\:.R�O)<�:$; � BW�{?,;`8%�)<%=.9K8%?,:.;w�1;`8%<��	B,��� ª �K8�B,��;UM�9)B,O1:.;µ7�� 6 =.7�7�� 6 =.<M�;�91:$M 6 BT= L �f@�?,<��19K8S@�M�� ª ��M�;��UMG=.<�9]91:$;�7�8%?P8%MG=.;`81VGúf;r=�×�M�7�8��
7�M�<SB"�17J@�:.;�;�O1�)7S@�� 6 Ô�:.8�: 6 <�:/,@�M�9K8%?,:.; Ø ûs�)8S^ _ Ú � @G=.;�7pB"�
@�:$R�=.?,;#�4@j�{O1;��)< L ?"�
@��m³G�1<�R�?"BT=.| Ø Ü å � ¨ 
���¬
Ú � B,=(91:.;�7�8%=.;`8%��@��91:$M 6 BT= L �
@�MÐ� ª ��M�;r�UMG=.<:9 ä¡�=Ñ þ åÓÒ#VÃ 6 :.M�<SB,� ô äN:.;]=�×�M#7�8%�Q7�M�<iB,�)7o@�:$;�;�O)�17h@�� 6 Ô�:.8%: 6 <�:N@�M�9K8%?,:.;�@��-^ _ � @G=.;#7hB"�-@#:$R]=>?,;��p@j�{O1;#�1< L ?,�@����.BT=>| Ø Ü å à 
���¬
Ú � B,� 6 <�:N@�M�?"8z@��17�9):$;�7�8'=.;`8%�)7o@��p91:$M 6 BT= L � @�M ô Ø �/Ô ·z·ÉÕ ��Ô+� ï ÚKV$úf;	8�<�:$M[H$�� ªÔ ·z· Ç ¿ �)å � « �)8F�/Ô*� ï å � © Vfý �)7(@��)M-)�91:.;�7�8%=.;`8%�17(7�:$;`8�91:$;�7�?,7�8'=.;`8%�)7 � =.M-)v|�=.<�<��17(@0�m�)<�<��)M�<6 <�5)7 � =aH$�)94B,�)7�H.=>B,�1M#<�7o@�O)8��1<�R�?";�O1�)7 6 =><iB,=f<�O1=.9)8�?,:$;+@��-@�O19)<�:$?"7�7%=>;�91�-^ ÅÖ� ôÐ× Å �j� 6 :$M�<V�/Ô*� ï�)8-BT=�@#?"ù*M�7�?":$;�O1BT=>7�8%?"�UM�����|G=.7�7���O);��1< L ?,�FÁ�Á Å Á�Á 6 :$M�<A�/Ô ·\· Vóo;å<�O17�M#R�O � B,�)7�@��1M-)À7��)M�B,7 6 =><%=.RT5)8�<��17]�NM#?
7�:$;`8r=�×�M�7�8%O)7�7�M�<�B"�17�@�:$;#;�O1�)7r@#� 6 Ô�:.8�: 6 <�:[@�M#9)8%?":$;@��AR�O)7�:$;#7gH$�19K8%�)M�<�7�7�:.;U8�B"� 6 <�:[@�M#?"8g@#�17�91:.;�7�8%=.;`8%�17�@���91:$M 6 BT= L ��@�M ô Ø �/Ô ·\·ØÕ ��Ô+� ï Ú�@G=.;�7�B,=6 Ô�:.8�: 6 <�:N@�M�9K8%?":$;�@���^ _ �K8SBT=(9):$;�7�8'=.;`8%�C@��
9):$M 6 B,= L �f@�M�� ª =.M��UMG=.<:9 6 :$M�<JB,= 6 Ô�:.8�: 6 <�:N@�M�9K8%?":$;�@��^ _ �)8S@#��û-Vde�17p8�<%=�×��)9)8%:.?,<��)7S7�:$;`8Q91:$;�;UM��)7 Ø :$;rB,�17S:$|[8%?,�);`8Q�);�9):$<�<�O1B,=.;`8SB,��7 6 ?";�@��17-R�O)7�:$;#7Q�);rÛ3:$;#9)8%?":$;�@��B,�1M#<�7SR]=>7�7��)7-=.M�91=.<�<�OlÚ �K8Q7�:$;`8�ä
Ã �\:$R+O1<�:$;8äÙE ¼ ÝÚ� ß å � ©m¨=Û ã ¨[©cà$« � �
Ã � ª ä²E2Ñ þ ÝÚ� ß å ¨[©c«$« ã ¨#©Ü3 � �Ã �)ä|E]��ÝÚ� ß å�ÝË� ³ÝÍ ª� ß ¨#©43 �
Ã ô ä|EHÔ#ÝÚ� ß å ³Q¨#© � 3$« ã ¨[©Ü3 �dk=�ò L M�<���¶�VZ��R�:.;U8�<��+B,�)7(7��)9)8�?,:$;�7��)­+9a=>91�17(@��gBT= 6 Ô�:>8%: 6 <�:[@#M�9)8�?,:$;µ7�M�<�B,� 6 <�:.8�:$;/@���^ � û �)8

üv�);�Û3:$;�9K8%?,:.;�@��FÂ =aH$�)9(B,�C9a=>B,91M#B}@#M�R+:[@|5)B,��@�� � � L$L �.V!de�17Q91:$M#<�|!�17Q8�?,<��)8%O)�17-<�� 6 <�O)7��1;`8��1;`8 6 :.M�<B,�17A¾�<�Oa=>9)8%?":$;�7JB,=�9):$;`8%<�?"|�M#8�?,:$;g@#M��\:$R+O1<�:$;��UM�?j�17�8p8%:$M�×�:$M�<�7h@�:$R+?,;G=>;U8��f� L <�=.;�@pÂûV#dk�)7p91:$M#<�|!�176 :$?";`8%?,B"B,O)�17	@G=.;�7]B,��91=.7g@�M)ûí�K8g@�Mu^ _ <�� 6 <�O17��1;`8%�);U8rB,=µ7�:.R�R+��@��)7g91:.;U8�<�?"|�M#8%?":$;�7�@�MØ� ª �K8�@�M�\:$R+O1<�:$;jV�ó�;�òG;åB"�17g9):$M�<�|!�17 6 B,�1?";��17]7�:$;`8 � @G=.;�7�B"��9a=>7�@�M)û � B,=~7�:$R+R+��@��)7r9):$;`8%<�?,|�M#8�?,:$;#7]@�M�\:$R+O1<�:$; � @�MÞ� ª �K8
@�M��/�)8 � @G=.;�7QB,��9a=.7Q@�MA^ _ � B,=�7�:$R�R+�C@��17f9):$;`8%<�?,|�M#8�?,:$;#7Q@�Mv�}:$R+O1<�:.; � @#Mi� ª�)8
@�M ô V�éQM-)wO);��1< L ?,�)74@����.BT=.| Ø Ü §âà[©Z« 
���¬
Ú � B,�)7Q8%<�=�×��19K8%:$?"<��)7f@�Mi� ª �)8f@#M ô 7�:$;`8
@#:$R�?";G=.;`8%�)76 =.<S<%= 6#6 :$<�8-=.Mr�\:$R+O1<�:$; 6 :$M#<pBT= 6 Ô�:>8%: 6 <�:[@#M�9)8�?,:$;�@���^ _ V�}:$M�<JOK8%�1;#@�<��
B"�4R+:[@|5)B,�4�(BW�{O1B"�19)8�<�: 6 <�:N@�M�9)8�?,:$; � ?"B!Ûx=>M#8J?";U8�<�:N@�M�?"<�� � �1; 6 <�?,;#91? 6 � � @��)7JÛx=.9)8��1M�<�7J@��



Þ8¾$î ý ÔG= 6 ?"8�<��
¶�V��F;`8%�1< 6 <�OK8'=>8�?,:$;r@��)7-<�O17�M�B"8%=>8%7
Û3:$<�R+�pR�:.;�: 6 :$BT=.?"<��)7JÝ � ã�ß�ª Ç Ì ª ß õ ì =.M-)(H$�)<�8%�+)+O1B"�19)8�<�:$R�= L ;#O)8%?"�UM��17)V=�FB�71�m=aH=5)<��-�NM#�-9>�m�)7�8i;�O)91�17�7%=.?"<��M�;�?,�UM��)R��);`8p@G=.;�7hB,�-9a=.7h@��4Bn�mO)9'ÔG=.; L �4@�M ô V#�}:$M�< B"�17 =.M#8%<��17i8%<%=l×��19)8�:$?,<��17 Ø �\:.R�O)<�:$;��)8Z� ª Ú � 91:$R+R+�B,�oR�O)7�:$;�91:$M 6 B,�i@�?,<��19K8%�1R+�1;`8\�QB,= 6 =.?,<���à �àp@�M � � B,=-@#O 6 �1;�@G=>;�91�h�1; ß ªz�)7�8z@�?,<��19)8��1R+�1;`8\?,;�9)B,M�7��i@�=.;�7BW�{�*) 6 <��)7�7�?,:$;�@#�hBn�Z=.R 6 B"?"8%M#@��.Vl�}:$M�<}B,� ô � Ìv�17�8z@�O)8��1<�R�?";�Oh�);(<��1BT=E8%?,:.;�=aH.�19JBn�Z= 6#6 <�:N9'Ô��i@��È;Q:$R�?";G=.;�9)�@��17m�rO17�:.;�7Q¬o�)9)8%�)M�<�7 Ø ¬�;¿�wÚ-�K8f�17�8
=�×�M#7�8%O�7�M�<QB,�)7Q@�:.;�;�O1�)71V!¬�;�� 6 <�O)H.:$?"8QBT=	@�O 6 �);�@G=.;�9)���1; ß ª@�� � Ç Ý ß ª ã�á ª� ß =aH$�)9 á ª� À ¨#©m¦ 

��¬fªlVGú
;�8%<�:$M#H.�FÌhª2å ¨#©m¿$¦ 

��¬fª1V
���>���àß â�­��-¤�§� -¨v de�17
7��19K8%?,:.;�7��)­+9a=.9)�17�8%:.8%=.B,�)7 � B,:$; L ?"8%M#@�?,;G=>B,�17-�)8
8�<%=.;#7�H$�)<�7��17C@j�mO)B,�)9)8%<�: 6 <�:[@�M#9)8%?":$;A:$;`8�O)8�O	9a=.Bã,91M�B"O1�17(@G=.;�7�B"�]91=.@�<���@�M¯R+:[@|5)B,�	@��L�D��dX�K8�³fý �)8�7�:$;`8�91:.R 6 =><�O1�)7�=.M?)/R+�17�M�<��)7�@��Eý :.<�;��)B,Bi�)8@j�ZI-�1<�R��)7 7�M#<hB,=�ò L M�<��-¶�VÆ¾#V�ý �1B"B,�+,F91?GR+:$;`8%<��SBT=�@�O 6 �1;�@�=.;�91�Q�1; ß ªh@��17h7��19K8%?":$;�7i�)­+9a=.9)�17 6 :$M�<+ý :$<o,;��1B"B Ø � L =.M�9'Ô��aÚ � I-�1<�R��)7 Ø =.M]R�?"B,?,�)M��K8S�(@�<�:$?"8��lÚ�V#dk=(7��19)8�?,:$;��K­+9a=.9)�f8%<%=>;�7�H.�1<�7�� Ø �1;gH.�1<�8�Úh�)7�8S|�?"�1;<�� 6 <�:N@�M�?"8�� 6 =.<QB"��R+:N@|51B"�C@#� � � L$L � Ø 9):$M�<�|*�C8%?,<��)8�O1�lÚ 6 :$M�<-9'ÔG=.91M#;w@��1749a=.7)V0�\=.<Q9):$;`8%<��(BT=	7��)9)8�?,:$;�)­+9a=.9)�pB,:$; L ?"8�M�@�?,;�=.B,���)7�8�7�M�<��)7�8%?"R�O)� 6 =.<\B,�hR�:N@|51B"� � 91� �NM#?#91:.;�@�M�?P8��4M�;#�JR]=>M#H>=.?,7��h<�� 6 <�O17��);`8'=>8�?,:$;@���BT=�7��)9)8%?":$;��)­+9a=>91��8%:.8%=.B,�>Vdk=Tò L M#<���¶�V{¶AR�:.;U8�<�� � 6 :$M�<�;�:.7 6 :$?";`8%7 � BT=�@#O 6 �1;�@G=>;�91���1; ß ª @���BT=�7��19K8%?,:.;°�K­+9a=.9)��8�:.8'=>B,� �B,:$; L ?"8%M#@�?,;G=>B,���)8(8%<%=>;�7�H.�1<�7�� 6 :.M�<(�UMG=>8�<��]H>=.B"�1M�<�7(@��Tä�å Ø 5#VÆ¾¡æ � 5#VÆ¾=ç � 5#Vm¶`®r�)8�5#Vc®.�$ÚKVH;4�gB,=�R+ë1R+�Ûx=�~1:$; � 6 :$M#<iB"�17�@��)M-) 6 <��1R+?·51<��17�H>=.B,�)M�<�7�@#�Zä�å � B,=�7��19K8%?,:.;+�K­+9a=.9)�Q8%<�=.;�7�H$�1<�7��-�17�8 <��1BT=E8%?"H.�1R+�1;`8o|�?"�1;@�O19)<�?"8�� 6 =><Q9)��R�:N@|5)B,� � =>B,:$<�7-�UM��(BT=�Û3:$<�R+��@#�(BT=	7��)9)8�?,:$;w�K­+9a=.9)��B,:$; L ?"8�M�@�?,;�=.B,�f@#MwR�:N@|5)B,��@�?"ù�51<��@��f91�)B,B"�Q@��4;�:$7J@�:.;�;�O1�)71V#�\:$M�<jä�å å ¨#©{¿DÛ �K8Èä�å å ¨#©c«.à � B,�17h7��)9)8%?":$;�7J�K­+9a=.9)�17p�*) 6 O1<�?,R+�1;`8'=.B"�17h7�:$;`8=.M-,F@#�17�7�M�7 @#M�R+:[@¡51B,�>VAó�;+Ûx=>?"8 � B,�17 L <%=.;�@#�17oH.=>B,�1M#<�7�@��Zä�å�91:.<�<��)7 6 :$;�@��);`8J=.M?) 6 �K8%?P8%�17�H>=.B"�1M�<�7i@#�ZÂØ H$:.?,< B,=�ò L M�<��f¶#Vc®��UM�?*R�:.;U8�<��4Ü �1;gÛ3:$;�9K8%?":$;]@���ä�å\Ú�V�óq8 6 :$M�<Ïä�å ¾ ¨[©m¿ � :$;g�)7�8 6 B,M�7h7��1;#7�?,|#B,�
�(B,=<�O L ?,:$;�@��)7-<�O17�:$;G=.;�9)�17Q�)8S91�)BT= 6 �1M#8-�*) 6 B"?,�UM��)<-�UM���B"�17S@�:$;�;#O1�17S7�:$?,�);U8 6 B"M�7 L <�=.;�@��)7-�UM��CB,�
R+:N@|51B"�6 M�?,7��UM���@#�17 6 <�:N91�)7�7�M�74@�� 6 <�:[@#M�9)8�?,:$;�@���<�O17�:.;G=.;�9)�17-7�:$;`8Q?,;�9)B,M�7J@�=.;�7SB,�)7-@#:$;�;�O)�17-�)8S;�:$;r@G=.;#7-B"�R�:N@|51B"�.V



¶�Vèæ$V�é 6�6 <�:[9'Ô#�C�);r8��1<�R��)7-@#�C@#� L <�O17-@���B,?,|!�1<�8%Of�Kù0�)9)8�?"Û37 � 9>VZ�[Vm@jVGÔ�=.@�<�:.;�?,�UM��)7�ä[Û3:$<�R�=.B,?"7�R+�4@��� � L$L � æ8¾`Y

TJNAF

Φ :

γ
P

p p’

Φ

ω  :

ρ  : +

+ +
γ

P

p p’

ω

γ
P

p p’

ρ
γ

p p’

ρ
f 2

γ

p p’

ω
f 2

γ

p p’

ω
π

γ p → p V: dominant processes

J.M. Laget, 8Gev+ workshop, JLAB june 98

P

P

P

P + f2

P + f  + π2

P + f2

ÈhÉËÊ�æ-¶�VZ� Ã Õ[�19K8%?,:.;�7��)­+9a=>91�17�8%:>8'=.B"�17�@��vBT= 6 Ô�:.8%: 6 <�:N@�M�9K8%?,:.;u@��v^ _ � û �K8Qü£7�M�<�B"� 6 <�:.8�:$;å�1;Û3:$;�9)8�?,:$;C@��oBW�{O1;#�1< L ?,��@G=.;#7\B"��91�1;`8�<�� @#�iR�=.7�7���ÂûV ý :$M�<�|!�17k8%?"<��K8%O1�)7+älO)9'ÔG=.; L �h@�M��\:.R�O)<�:$;jV ý :.M�<�|!�176 :$?";`8%?,B"B,O)�17zä�O19'ÔG=>; L �
@�Mr�\:.R�O)<�:$;��K8S@�M�� ª V;ý :$M�<�|!�17 6 B"�1?";��17Lä[O19'ÔG=>; L �
@��f8�:$M#8%�)7pB,�)7 8%<�=�×��19K8%:$?"<��17)V



æ8¾=ç ý ÔG= 6 ?"8�<��
¶�V��F;`8%�1< 6 <�OK8'=>8�?,:$;r@��)7-<�O17�M�B"8%=>8%7

ÈhÉËÊ�æ[¶�VÆ¾ Ã ;4O 6 �);�@G=.;�9)�f�1; ß ªh@��-BT=
7��)9)8%?":$;+�)­+9a=.9)�Q8�:.8'=.B"� Ø 91:.M�<�|!� 6 B,�)?,;��aÚ � B,:.; L ?"8�M�@�?";G=.B,� Ø 9):$M�<�|!�6 :$?";`8%?,B"B,O)�lÚh�K848%<�=.;�7�H$�1<�7�� Ø 91:$M#<�|!�C8�?,<��K8%O)�lÚS=lH.�19�B,�CR�:N@|51B"�
@�� � � L.L �.V!de�17-@�:$;�;#O1�174�*) 6 O)<�?"R��);U8%=.B,�)77�:$;`8�@��p;LóiÕ}é ó{î=¾>ô Ø 9a=><�<�OaÚC�K8�@��Eýpú � {\óodkdÖó{î.¶Eô Ø 9)�1<�91B,�aÚ 6 :$M�<�B,�+7 6 �19)8�<���B"� 6 B"M�7�� L =.M�9'Ô��]�)8@��rI\ó � �QóhÕåó{î=ç>ô 6 :$M�<�B"�17	=.M[8%<��)7 L <%= 6 Ô��17)Vodk�)7�7ÏðNR�|!:$B,�)7�7�:$;`8+;�:$?"<�7��K8 6 B,�)?,;�7 6 :$M�<�B,=�7��)9)8�?,:$;�)­+9a=.9)��8%:.8%=.B,� � :.M#H$�)<�8%7 6 :$M�<QBT=+7��19K8%?":$;A�)­+9a=>91��B,:.; L ?"8�M�@�?";G=.B,�
�K8
:$R�|#<�O17 6 :$M#<4BT=+7��)9)8%?":$;A�)­+91=.91�8%<%=>;�7�H.�1<�7��.V

)2 (GeV2Q
1.4 1.5 1.6 1.7 1.8 1.9 2

b
)

µ
 (

0 ρ
 p

 -
> 

p
 

* γσ

10
-2

10
-1

1

=0.31Bx

)2 (GeV2Q
1.4 1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4

b
)

µ
 (

0 ρ
 p

 -
> 

p
 

* γσ

10
-2

10
-1

1

=0.38Bx

)2 (GeV2Q
2 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8

b
)

µ
 (

0 ρ
 p

 -
> 

p
 

* γσ

10
-2

10
-1

1

=0.48Bx

)2 (GeV2Q
2.5 2.6 2.7 2.8 2.9 3 3.1 3.2

b
)

µ
 (

0 ρ
 p

 -
> 

p
 

* γσ

10
-2

10
-1

1

=0.52Bx

ÈhÉËÊ�æq¶�Vm¶ Ã ;4O 6 �1;�@�=.;�91���); ßCª @��gB,=�7��19)8�?,:$;¯�K­+9a=.9)�g8%:.8%=.B,� Ø 91�)<�9)B,�17%Ú � B,:$; L ?"8%M#@�?,;G=>B,� Ø 91=.<�<�O17'ÚC�)88%<%=>;�7�H.�1<�7�� Ø 8%<�?,=.; L B"�17%Úh�)8-91:.R 6 =><%=.?"7�:$;�=aH$�)9�B"�
R�:N@|5)B,�f@�� � � L$L � 6 :$M�<p¶	|�?";�7p�1;�ä�å�V



¶�Vèæ$V�é 6�6 <�:[9'Ô#�C�);r8��1<�R��)7-@#�C@#� L <�O17-@���B,?,|!�1<�8%Of�Kù0�)9)8�?"Û37 � 9>VZ�[Vm@jVGÔ�=.@�<�:.;�?,�UM��)7�ä[Û3:$<�R�=.B,?"7�R+�4@��� � L$L � æ8¾=ê

 Bx
0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6

W
 (

G
eV

)

1.7

1.8

1.9

2

2.1

2.2

2.3

2.4

2.5

ÈhÉËÊ�æ�¶�Vc® Ã Â �);gÛ3:$;�9K8%?,:.;g@��¿ä�å 6 :.M�<JB,�)7J@�:$;#;�O1�)7p�*) 6 O)<�?"R��);U8%=.B,�)7\ä[B,�17 L <%=.;#@�7Èä�åv91:$<�<��17 6 :.;�@��1;`8=.M-) 6 �)8�?"8%7QÜ�V



æa¶`5 ý ÔG= 6 ?"8�<��
¶�V��F;`8%�1< 6 <�OK8'=>8�?,:$;r@��)7-<�O17�M�B"8%=>8%7
JLK�ë OQP�P��2RTSVULW WZY []WJ�_^ WZ` �&W �&WbaC�2WZ`��&W �*d*efWJ�2[]c ìvk/RzY���rF^ WZYîí

[HrC�pï�ì�lTSFKonpK��qK��LWðs+�Lr��2ñî`òWA[òaC�1�&RzY�`ót	�*Wô^ R+�&õp�*W �&WZ`û�&dö`	[e�2d+í
er�p[]dNRzYL` �&WuP�r
�2[]RzYL`÷azcZY&cJ�_rC�*dN`]cbWZ` ø|ùôú�ûü`Vý

d��m= 6�6 <�:[9'Ô��r@�:$;`8+;�:$M#7]=.B"B,:$;#7�@�?,7�91M#8��1<+R]=>?,;`8%�);G=.;`8 � �)7�8�91�)B,B,��@��)7pþ���;47+:$² � 91:.R�R+���*) 6 :$7�O@G=.;�7-B,� 6 =.<�= L <�= 6 Ô���æ$Vèæ$VZ� � BT=�<�Oa=.9K8%?,:.;��)7�8Q@�O19)<�?"8�� 6 =.<SM�;���Ûx=.9)8�:$<�?"7%=>8�?,:$;��);`8%<��CM�; 6 <�:N91�)7�7�M�7 6 @�M�<>´Ø ?,;`8��1<%=>9)8%?":$;°�1;`8%<���M�;s�UMG=.<�9ø@�Ms;UM�91B"O1:$;s�)8+B,� 6 Ô�:>8%:$;°H[?"<�8�M��1BS�)8�O19'Ô�=.; L �r@j�{M�; L B"M�:$;yÚ(�K8]@j�{M�;6 <�:N91�)7�7�M#7 6 R+:$M-´ Ø ;UM�91B"O1:$; 6 =.<%=>R�OK8%<�?"7�O)� 6 =.<�B"�17�þ��Ï;Q7'ÚKVhde��@#?T= L <�=.R+R���@��r91�K8�8���Ûx=.9K8%:$<�?,7%=E8%?,:.;ØÚÿ L M#<��Éæ$VZ®$Ú��17�8S= 6�6 �1B"OQ@�?,= L <�=.R�R+�S@�M 6 7%=.94�(R]=>?,;-´%V�� �)8�8%�
= 6#6 <�:N9'Ô��f�)7�8JH>=.B"?,@��-=.M 6 <��1R+?·5)<��-:$<�@#<���1; 6 @ �A; � 9.�{�17�8:,F�<,F@�?"<����w7�M#­+7%=.R+R+�1;`8 L <%=>;�@ ß ª 6 :$M�<��UM���B"�17�:$<�@�<��)7�7�M 6 O1<�?,�)M�<�7��); ß ª	7�:$?"�1;`8;�O L B"? L �1=.|�B"�17 � �)8CM�;�?"�NM#�1R+�1;`8 6 :$M�<�B,= 6 =.<�8�?,��B,:.; L ?"8�M�@�?";G=.B,��@��	BT=�<�O1=.9)8�?,:$;0V��\:$M[8%�	BT=��UM��17�8%?":$;~�)7�8@��f7%=aH.:$?,<i�UM��1B*�17�8JB,� ß ªJR+?,;#?,R�M�R�� 6 =.<�8%?"<h@�M#�NM#�1B0B"�Q@#?T= L <�=.R+R��p@�M 6 7%=>9f��R�=.?";-´S�17�8JH>=.B,?"@�� 6 :.M�<BW�{O1B,�)9)8�<�: 6 <�:[@#M�9)8�?,:$;�@���^ _ V;f=>;�7�9)�µ�UM�?�7�M�?"8 � ;�:$M�7�=.B,B":$;�7�9):$R�R+�1;#91�1< 6 =><�@�OK8'=.?"B,B"�1<gB,= 6 =.<%=.R+O)8�<�?"7%=>8�?,:$;u@��)7Ðþ���;47r�)8@�?,7�91M#8��1<�:.;�7�9):$R+R��);U8��+)N8%<%= 6 :$B"�1<
B"��9a=.B"91M�B 6 :$M�<
B"�17�|G=.7 ß�ª V�{Q:$M#7�9):$R 6 =.<��)<�:$;�7
�); ÿ ;µBT=g7��)9)8�?,:$;�)­+9a=.9)��B":$; L ?P8%M�@#?,;G=.B"�4@���;�:.7p@�:$;�;�O)�17Q�+9)�1B"B,� 6 <�O1@�?P8%� 6 =.<pB"�17�þ��Ï;Q71V
�����A�:� �L¨V�|¨iõ¥­¹ ?�|�o�?¨V -�o¢�£ô¦������	��
��
�-;�� 6 =><%=.R+O)8�<�?,7�=>8%?":$;	@��17bþ
��;47 =(O)8�O 6 <�: 6 :.7�O1� 6 =.<È�µVN¬i=>;�@��1<�ÔG=.� L �1; � �\V��(V4�
þ�M#?,9'Ô�:$;��)8b�µVþ�M�?"@G=.B Ø ¬�þFþ�ÚKóZ�.Y�ônV|;f=.;#7JB,�Q9a=.7J@#�fBT= 6 <�:N@�M�9)8�?,:$;]@��f^ � 9):$R+R��-;�:$M�7pBn�Z=aH.:$;�7 HNM�=.Mg9'Ô�= 6 ?"8�<��Éæ.VBæ$VZ�7��1M#B,�17�B"�17Fþ��Ï;Q7C;#:$; 6 :$B,=.<�?"7�O)�17����)8
� 9):$;`8%<�?,|�M��);`8(��Bn�Z=.R 6 B"?"8%M#@���@��+<�Oa=.9K8%?":$;jV	{-:$M�7C=aH$:$;#7�HNM=.M�7�7�? � @G=>;�7
BW���*) 6 <��17�7�?,:$;�@��	BW�m=.R 6 B,?P8%M�@���@��	Bn�mO)B��19K8%<�: 6 <�:N@�M�9K8%?":$;w@�Mv^ _ @��	BW�{O1�UMG=>8�?,:$;Ýæ$VÆ¾¡æ � �NM��+B,=Û3:$;�9)8�?,:$;��´O)8%=.?"8f=.7�7�:[9)?,O���=lH��19	B��CÛx=.9)8��1M�<491?,;#O1R�=>8%?"�NM���� 6 =.<f<�= 6�6 :$<�8f� �!�)8
;#:$M�7
7�M 6�6 :.7��1<�:$;�7@�:$;�9 � 6 =.<�B,=�7�M�?P8"� � �UM��#� ;���91:.;U8�<�?"|�M�� 6 =.7��vBn�Z=>R 6 B"?"8�M�@��.V]{-:$M�7	=.B"B,:$;#7(R�=.?,;`8"�);G=.;`8�@�O)91<�?,<���B,=6 =.<%=>R�OK8%<�?"7%=>8�?,:$;]@��
�ñ@�=.;�7-B��fR+:[@¡51B��f¬�þFþ�V

$&%�'(%*),+.-/'1032�%�-(0547698;:�� 0<6=8;+?>@:?6=8=%�)A),:?6B-C8=:ED
F@GAH*IKJ�LMIKG�LON���PQJ���R�IKL"SUTVG�P���G.L"J�� � �WL�R��XPON�SUP�L�J�S�Y�Z�L"SUTVG�P
N��[H*IKJ�L"T�G�P Ø3\X] Z*IKL"SUTVG æ�^`_>¶`Úba�� Å ¨�XLcR���PpÛ3I�dWL"�XZ�J�PeN���Û5TVJ�fg� Ø3\X] Z�IKL"SUTVG æ�^`_.î$Úh�WLe��GiP�Z�H�H7TVP"IKG�LjI�Z�P�P�S ] Z��O�k��PlLjSUG�N \ HB�XG�N*I�G.LcN���D�m*Z�GH�J��XfCSB5�J���H�I�J"I�f \ L�J�SUP"IKL�S�TVGnN��b�oH7��Z�LePXp \ d�J�SUJ��rq

�EsXtvuUÝÚä;w�D�w�� ßkx y ÝÚä ß Ê sXtvuì ÝÚ� ß Ç à w Ø ¶�^èæ�Ú
� ¸ tvuUÝÚä;w�D�w�� ßkx z ÝÚä ß Ê ¸ tvuì ÝÚ� ß w
� G tvuUÝÚä;w�D�w�� ßkx ¨ w

T$²{RvIiN \ H7��G�N*IKG�d��#��GÝ�
��PlLrN�TVG�dgÛ3IKdXL"T�J�S�P \ �K^ y ÝÚä ß �WL z ÝÚä ß P�TVG.LrR��XP�N�S�PlL"J�S�Y�Z�L�S�TVG�PbN�� ] Z*IKJ�9�PQG�TVGHBTVR�I�J�SUP \ ��P�^K�|�XP \�] Z*I1L"S�T�G�P}P�IKL"SUP�Û5TVG.L}R��XP}J���RvI1L"S�T�G�P=I/~���d�R���PkÛ5TVG�dWL"SUTVG�P=N��È;���Õb�XL�R���PkÛ3I�dWL"��Z�J�P=N��hÛ5TVJ�fC�XPØ3\�] Z*I1L"S�T�G æV^�_>¶r�XLFæV^�_.î`Ú�^*�;IQG�TVJ�fCI�RUS�P"I1L"S�T�G[P�Z�SU~KI�G.L"��N��XPeN�S�P�L�J�SUY�Z�L"SUTVG�PhN�� ] Z*I�J:9�PcN���~KI�RU��G�dX��I \ L \H�J�SUP��rq �à �C� ì� z ä y7� ÝËä ß�x �C� ì� z ä z�� ÝÚä ß�x � © Ø ¶�^�_$Ú



¶�^`_?^E�cH�H�J�T?d'Ô�����G#L"�XJ�fg��P�N���N��X�VJ��XPcN���RUS�Y7��J�L \ 7KÛ5TVG�N*I�fg��G.LMI�Z?)�71m�d�^�a�^�N�^*N�� ] Z*I�J�9�Pe�XLe�VRUZ�TVG�P�q�RU�fCT?N|5�RU�&N��XPeN�S�P�L�J�SUY�Z�L"SUTVG�P�N��
H�I�J�L�TVG�P�� \ G \ J"IKR�S�P \ �XP Ø þ
��;jP%Ú æa¶|æ
�=IbH*I�J"IKf \ L"J�SUP"IKL�S�TVGrN��XP�N�SUP�L"J�S�Y�Z�L"S�T�G�P�N�� ] Z*I�J:9?PXm�Z�L�S�R�SUP \ �eH7TVZ�J�R��XP|d�IKR�d�Z�R�P�N��jdX�XL�L��jL%Ô¡5�P��Km���PlL�dX��R�RU�N��z�i�4Õ?�Zê=ç�ó�_�ê>ô<^
$&%�'(%*),+.-/'1032�%�-(0547698;:�� �@8;+?>@:?6=8=%�6}�V:�:?69D
���jRU��dWL"��Z�J|H7��Z�L�L"J�T�Z�~V�XJ�N��jH�R�Z�P|I�fCH�R���P�N \ LMI�SUR�P�P�Z�J�RvIbN \ H7��G�N*IKG�d��&�XGnDON��jRvI
H*I�J�I�f \ L"J�S�P"I1L"S�T�GN���PFþ���;jP&N*I�G�P&RvIgJ \ Û \ J��XG�d���ó�_�ç>ô<^��=TVZ�J&SUG.L"J�T?N�Z�SUJ��
d��WL�L"�ON \ H7��G�N�I�G�d��Km�S�R=G�TVZ�P4Û3I�Z�LjS�G.L"J�T�N�Z�S�J��
R��XPN�TVZ�Y�RU��PhN�SUP�L�J�S�Y�Z�L"SUTVG�P Ø ;¿;
Úfó ¾V�>ô<^*�;IrN \ H7��G�N*IKG�d�����GL��HB�XZ�L�P��
Û3I�dWL"TVJ�S�P��XJ�d�T�fCfg�&H�J \ d \ N���fgfg��G.L�q

�E���� ÝËä;w�D�w:� ß@x �i���� ÝÚä;w�D ß Ê��ì ÝÚ� ß Ø ¶�^Æ¾`Ú
F@LeR�IrN�S�P�L�J�SUY�Z�L"SUTVG �i���� P�p \ dXJ�SUL
q

� ���� ÝËä;w�D ß@x � ì� ì zDº � ì �7� �V�� ì � � ��� z E��#ÝËä ³ º ³ E=D ß Ê � Ý º w E ß Ø ¶�^{¶UÚ
T$²�RvI[N�T�Z�Y�R��ON�S�PlL"J�SUY�Z�L�S�TVGfÊ � Ý º w E�w:� ß P�p�S�G.L���J�H�J�5XL��rd�TVfgfC�bR�p�I�fgH�R�S�L"Z�N��
N��QH�J�TVY*I�Y�S�R�S�L \ N���L"J�TVZ�~���JN*I�G�P@RU�|G�Z�d�R \ TVGQZ�G ] Z�I�J�9bHBTVJlLMI�G.L�Z�G��JÛ5J"IKdXL"SUTVG�N�p�S�fgH�Z�RUP�SUTVG º N��hR<p�SUfCH�Z�R�P�S�TVG�fgT(����G�G��hN�ZQG�Z�d�R \ TVG� x Ý¡  ã  �¢ ß Ç à TV£E  Ø  �¢ Ú���PlLOR<p�SUfCH�Z�R�P�S�TVG�N�Z,H�J�T�L"TVG¤S�G�SUL"S�I�R ØËÿ G*I�RTÚ&�XLbZ�G��	Û5J"I�dWL"S�T�G2Ý � ã E ß Ç à N�ZfCTVfg��G.L�L"J"IKG�P�Û \ J \ � ^��=ICÛ5TVJ�fg�cN��&d��WL�L"�jN�TVZ�Y�RU�jN�SUP�L�J�S�Y�Z�L"SUTVGC�XP�LhdXTVG.L"J�I�S�G.L"�cH*I�J�R���P�N���Z?)nRUS�fgSUL"�XPhq�C¥����WL¦  ¢ x¨§ ^�� x¨§�Ø S�^��cD x¨§ Ú�S�fgH�RUS ] Z�� ] Z���RvIbN \ H7��G�N*IKG�d�����G º N�T�SUL�dXTVG.L"�XG�S�J�R�IbN�SUP�L�J�S�Y�Z�L"SUTVGN���P ] Z�I�J�9�P�à�Ý ºzß H�Z�S�P ] Z��b� � N�TVS�LeP"IKL�S�P�Û3IKS�J���RU��P�J��XRvIKL�S�TVG�P�I/~���dbR���PpÛ5TVG�dXL"SUTVG�P�N��z;«��Õ©N��bR<p \X] Z�IKL"SUTVGæV^`_1ª[^-;&I�G�P�R��ed�I�P�TV£b  ¢ x¨§ m?R�I
N�TVZ�Y�RU�cN�SUP�L�J�S�Y�Z�L"SUTVGCN�TVSUL�J��W« \ L���J�Z�G��jN�SUP�L�J�S�Y�Z�L"SUTVGrN�p�IKfCH�RUSUL�Z�N���N��L¬��H7�ef \ P�TVG�S ] Z��hN*I�G�P@RU�hG�Z�d�R \ TVG ] Z�S�H7��Z�L�P�p \ dXJ�SUJ���qyÝ�Ý ��­ º\ß ­ E ß Ý�Ý ��­ ºzß ã E ß ^.�;I�H*I�J�I�f \ L"J�S�P"I1L"S�T�GN���RvIQN�TVZ�Y�R���N�SUP�L"J�S�Y�Z�L"S�T�G HB�XZ�L�P�p \ dXJ�S�J��Cq

Ê � Ý º w E ß¦x¯® Ý º w E ß à#Ý º\ß Ø ª�^�°$Ú
TV£ ® Ý º w E ß ��PlL
Z�G���Û5TVG�dWL"S�T�G¤N��gH�J�T ÿ R@G�TVJ�fCI�R�SUP \ ��d�TVG.L���G*I�G.L
RvI N�SUP�L�J�S�Y�Z�L"SUTVG�f \ P�T�G�S ] Z��K^;F�RUR��Q�XP�Ld�TVG.L"J�I�S�G.L��
H�I�JhRvIQJ��XRvIKL�S�TVG[TVY�L"�XG�Z��OI�~���d
R�p \�] Z*IKL�S�TVG ª�^�ªgR�TVJ�P ] Z����²± § q

à#ÝÚä ß�x � ì �7� ���� ì � � �V� z E ® Ý º w E ß à#ÝÚä ß Ø ª�^mî`Ú
³�´Vµ�¶ � ì �7� ���� ì � � �V� ³ E�·kÝ º w E ß¦x � Ø ª�^�¸$Ú

�XLeHB�XZ�LeP�p \ dXJ�S�J��rq
® Ý º w E ß@x¨¹¤º Ý �h­¯» º » ßl¼ ­ E ¼�½�¾Ý ��­¯» º » ß ¼ ¾ � ì Ø ª�^Æç`Ú

TV£ ¹ ��P�L
R�Ind�TVG�PlLMI�G.L��gN��gG�TVJ�fCI�R�SUP"IKL�S�TVG ] Z�S@N \ HB�XG�N,N��r¿/^;�;IgÛ5TVG�dWL"S�T�G�N��rH�J�T ÿ R¦G��rN \ H7��G�N ] Z��N�p�Z�GÀH*IKJ"I�fT5XL�J���¿
G�TVG�d�T�G�L�J"I�SUG.L�^��@RUZ�P�RvIC~KI�RU��Z�JjN��r¿b�XP�L \ RU�X~ \ ��m�H�R�Z�P&R�InN \ H7��G�N*I�G�dX�gN��r�Á��G�D��P�L-Û3I�SUY�R��K^�ÂÃRvIQRUS�fgSUL"�c¿h± Ä¨m ® Ý º w E ß ¥Éæ��XLe�oN��X~?SU��G.LjSUG�N \ HB�XG�N*I�G.LeN��
¿/^
;j�XZ-)ÅH*IKJ"I�fT5XL�J���P�¿CP�T�G�LrG \ d��XP�P�I�S�J���P#q¦Z�G{H7TVZ�JQRU��P ] Z*I�J:9�PgN��[~KI�R��XG�d�� Ø ¿MÆlÇlÈËÚb�WLrZ�G{H7TVZ�JQR��XP] Z�I�J�9�P�N���RvI�fg��J Ø ¿+G . Ç1Ú�^|�¬R�P|P�TVG.L�J��XRvIKL�SU~���fg��G.LhR�SUY�J��XP Ø SUR�P�N�TVSU~���G.L�P��XZ�R��XfC�XG.LSëXL"J���HBT�P�SUL�S"Û5P%Ú��XL�G�TVZ�P\ L"Z�N�S��XJ�TVG�P�R���Z�J�S�G�«*Z���G�d�� ] Z*I�G�N�G�TVZ�P�d�TVfgH*I�J���J�T�G�P�RU�|fgT�N|5XR���ajG�TVP}N�TVG�G \ ��PX^.�;I ÿ �VZ�J��|ª�^ZîjfgTVG.L"J��RvIQN \ H7��G�N*I�G�dX�b�XG©Dr�WL�äiHBT�Z�JhRvI(Û5TVG�dXL"SUTVG©� s��� I�~���db¿MÆlÇlÈ x ¿+G . Ç�¥Éæ�HBT�Z�JA� xÉ§ ^



æ�ª�_ � Ô*IKH�SUL�J���ª�^��¬G.L"��J�H�J \ LMIKL�S�TVG©N��XPeJ \ P�Z�RUL"IKL"P

Ê�ËÍÌhÎ7ª�^mî Ã �ET�N \ R�SUP"IKL�S�TVG[N��
� s ÝÚä;w�D�w�� x¨§`ß ��G#Ï5TVG�dWL"SUTVG N��¿)#�XL�D�^
Ð�:�Ñ[Ò�-/:�'1)
����ÓBÔ<Õ.�0_.;fgTVfg��G.L;N���RvIhÏ5TVG�dXL�S�TVG
�i���� fCT?N \ RUS�P \ �@H*I�J;R<p \X] Z�IKL"SUTVG�ª�^�ªeG���P"IKL�S�PlÏ3I�SUL;H*IKP}R�I�dXTVG�N�S�L"SUTVGN��jH7TVRU�?G�T�fCS�I�R�S�L \&Ö ¾._1×7RUTVJ ] Z��eÓE�XP�L|S�fgH*I�S�JX^V�=TVZ�J|P�IKL"SUP�Ï3I�SUJ���d��WL�L��jd�T�G�N�SUL�S�TVG�m.S�R�Ï3I�Z�L|I(Ø�TVZ�L"��J�aO�ÙI�ZfCTVSUG�P�Z�GiL���J�fg�bÚ�ÛÚä;w�D�w���ÜWmÝIKH�HB�XR \ R��F;�,�L"��J�fE^7�@Þ.�?P�S ] Z��XfC�XG.L�m�RU�C;Z,ßL"�XJ�fàJ���H�J \ P��XG.L"��R<p \ dMÞ*I�G��V�bN��G�TVf�Y�J�� ] Z*I�G.L"S ] Z�� § � �XG�L�J���RU�|H�Þ�T�L"TVGQ�WL@R���G�Z�d�R \ TVGQ�WL¦H7��Z�L@N�TVG�d�áWL"J��hSUG.L"��J�H�J \ L \ dXTVfgfC��R�p \ dMÞ*IKG��V�N���N���Z-)©H�S�TVG�PX^
���T;�,ßL���J�fo��P�L
N \*ÿ G�S�P�Z�JbR<p�SUG�L���Jl~�IKR�R��nâË,�D�mãD�äj�XL
P��CdXTVfCH7TVJlL"�Qd�T�fCfg�QZ�G��rÏ5TVG�dWL"S�T�G¤SUfCH�I�S�J���N��

ä Ç D�^Ý���m;�,�L"��J�få��PlLjSUG�N \ HB�XG�N*I�G.LeN���RvI�P�I/~���Z�JeN��XP ] Z*I�J:9�P�^²�¬R�HB�XZ�L�P�p \ dXJ�SUJ��rq
Ú�ÛÚä Ç D�Ü x Á,Û ��­ ÛÚä Ç D.Ü ¼ Ü|æ ¹
ç t ¼è ÛËä Ç D�Ü�é z ç ¹
ç t ¼ç ÛËä Ç D�Ü�é z.êM¹
ç t ¼ê ÛËä Ç D�Üßë â5ª�^Æê.ä

TV£ ¹ ç t ¼ P�TVG.LrR���POHBTVR��?G�ìVfg��PON���þ��X�V��G�Y*I�Z���J©â5Ï5T�G�dXL�S�TVG�PbH�J�T�H�J��XPQN�� R�p�TVH \ J"I1L"��Z�JON�p \ ~�TVR�Z�L�S�TVG{N���P\�] Z*IKL�S�TVG�PbF��cí|� Ö ¾¡æX×Íä�^}���XPbH*IKJ"I�fT5XL�J���PzÁÀm z ç m z.ê m;�XL�d�^�^U^=P�TVG.LOa©H�J�S�T�J�S@R�SUY�J��XP�f[I�SUP�HB�XZ�~V�XG.LQáXL�J����P�L�S�f \ P=N*I�G�P}Z�G���H�J��XfCSB5�J���IKH�H�J�T?dMÞ���H*I�J;R���fCT?N|5XR��@N���P�TVRUSUL"T�G
dMÞ�S�J"IKR Ö _�ç1× ] Z�S�N�T�G�G���G.L|q/Á x ­eî Ç Å mz ç x¨§�ï Å �WL z.ê|xð§�ï � ^V�|�XP¦~�IKR���Z�J�P¦IKY�P�TVRUZ���P�HB�XZ�~V�XG�L�áWL"J��hI(Ø�Z�PlL \ �XPcâ3N*I�G�P¦RvIed�TVfgH*I�J�I�S�P�TVGON�ZQfgT?N|5�RU�I/~���dgR��XP�N�TVG�G \ ��PXm=G�TVZ�P�H�J���G�N�J�TVG�P
d��XHB�XG�N*I�G.L
P�L�J�S�dWL"�XfC�XG�L�dX��P�~KI�R��XZ�J�P"äcf[IKS�P&RU�QP�S���G��QN�ZÞ;�,ßL���J�f��P�L ÿ ) \ H*I�J�R���fgT?N|5�RU�&N���P�TVRUSUL�TVG dMÞ�S�J�I�R�^
$&%�'(%*),+.-/'1032�%�-(0547698;:�ñj�
{eTVZ�P�I�~�TVG�P|~?Z ] Z���m?N*I�G�P�R��ed�I�RUd�Z�R7N��cRvIbP���dWL"S�T�G[�Xògd�I�d���N��cRvI
H�J�T?N�Z�dWL"S�T�G[N��cf \ P�TVG�P�~V�XdXL"�XZ�J�Pâ \�] Z*I1L"S�T�GîæV^Æ¾¡æ(ä�m1R�IeN�S�P�L�J�SUY�Z�L"SUTVG�N�p�I�fCH�R�SUL�Z�N���ñj��Û<ó.Ü�S�G.L���J�~?SU��G.L�^��|�XL�L"�|N�S�P�L�J�SUY�Z�L"SUTVG�J��XH�J \ P���G.L��hR�p�I�f�,H�R�S�L"Z�N��eN��&H�J�TVY*IKY�S�RUSUL \h] Z�p�Z�G ] Z*I�J:9C�WL�Z�GnI�G.L"Sè, ] Z*I�J�9Ým?N�p�S�fgH�Z�R�P�S�TVG�P�J���P�HB�XdXL"S�~V�XPhóX Ýôõ�WL�Û ��­ óVÜ5 Ýôâ § ö ó ö � ä�m7Ï5T�J�fg��G.LjZ�G�f \ P�TVG�N�p�SUfCH�Z�R�P�SUTVGr Ýô[^�;&I�G�P&RU�bd�I�P&N�Z�H�S�TVG�mÝN��XP&N�TVG�G \ �XP�J \ dX��G.L"�XP�N��fC�XP�Z�J���N�Z Ï3I�dXL���Z�J�N��&Ï5TVJ�fg�jN��&L�J"I�G�P�SUL�S�TVGg÷ � �²�Bø Ö æ=æX×�m�TVG.LhN \ fgTVG.L"J \�] Z�p�Z�G��&Ï5TVJ�fg��I�Pl�?fCH�L�T�L"S ] Z��HBTVZ�J@RvI&N�SUP�L"J�S�Y�Z�L"S�T�GQN�p�IKfCH�RUSUL�Z�N��jq.ñj�ÝÛ<óVÜ À ó�Û ��­ óVÜ \ L"I�SUL�Ï5TVG�N \ ��^?�|�XL�L"��N�SUP�L"J�S�Y�Z�L"S�T�G�mKfCI<)�S�fCI�RU��aó x � ÇVù m�P�SU�VG�S ÿ ��m�S�G.L"Z�SUL"S�~V�XfC�XG�L�m ] Z��jRvI
d�TVG ÿ �VZ�J�IKL"SUTVG[TV£CR�� ] Z*I�J�9g�XL|R�p�I�G.L"Sã, ] Z*I�J:9�P��cH*I�J�L"I��V�XG�L|N��Ï3I�~�TVG \�] Z�S�~�IKR���G.L��
R<p�SUfCH�Z�R�P�S�TVGnN�Zif \ P�T�GE�XP�LcRvIrH�R�Z�P�H�J�TVY*I�Y�R���^²;jI�G�PeR���d�I�PeN��
f \ P�TVGEH�R�Z�PeRUTVZ�J�N�P�XLcN�TVG�d
N�Ziú � m7T�GEPXp�IKL�L"�XG�NiN�p�I�Z�L"I�G.LjH�R�Z�Peard�� ] Z��
RvIQJ \ H*I�JlL"S�L"S�T�G©N�p�SUfCH�Z�R�P�SUTVG N�Z©f \ P�TVGE��G.L"J��bRU�



ª�^`_?^E�cH�H�J�T?dMÞ�����G#L"�XJ�fg��P�N���N��X�VJ��XPcN���RUS�Y7��J�L \ 7WÏ5TVG�N*I�fg��G.LMI�Z?)�71m�d�^�a�^�N�^*N�� ] Z*I�J�9�Pe�XLe�VRUZ�TVG�P�q�RU�fCT?N|5�RU�&N��XPeN�S�P�L�J�SUY�Z�L"SUTVG�P�N��
H�I�J�L�TVG�P�� \ G \ J"IKR�S�P \ �XPOâ1þ
��;jP"ä æ�ªD¾

] Z�I�J�9 �WLjR<p�I�G.L�Sè, ] Z*IKJ�9[P�TVSUL�P�S�fgS�R�I�S�J��c�WLjR�IQÏ5T�J�fg��N��bR�IQN�S�PlL"J�SUY�Z�L�S�TVG N�p�I�fgH�R�S�L"Z�N��&N�ZiH�S�TVG#��PlLjN�TVG�dZ�L"SUR�S�P \ �&H7TVZ�J�H*IKJ"I�f \ L�J�S�P���J�dX��RUR���N�Z©ú � ^
Ñ#+�>@:?6=8=%*6=�V:�:?6 �
�=TVZ�J[RU�EfgTVfg��G.LgN*I�G�PCRvI¤fCT?N \ RUS�P�IKL"SUTVG{N���P&þ
��;jPXm�R�I¤N \ HB�XG�N*I�G�d�����G��rI \ L \ Ï3I�dWL"TVJ�S�P \ �©�XLH*I�J"IKf \ L"J�SUP \ �
H�I�JhR��&Ï3I�dWL"�XZ�JcN���Ï5T�J�fg��^Ù;&IKG�P�RvIQR�S�L�L \ J"IKL�Z�J�� Ö _�û1×�m*TVG#L"J�TVZ�~��
Z�G��OIKZ�L"J��
N \ H7��G�N*IKG�d����GL��m*Y*I�P \ �bP�Z�J�Z�GEI�G�P"I1L"ü�N��
�e�X�V�V�Km ] Z�S;H�J��XG�NE�XGEdXTVfgH�L"��RU��P�d�TVJ�J \ RvIKL�S�TVG�P|��G.L"J��mäi�XLZ��^

� � ÛÚä;w�D xð§ w���Ü x �
äÝý�þ�ÿ à�ÛÚäBÜ â5ª�^Bæ��.ä

TV£�E;¢¡¥���^�ûTþ���� � ¼ �WL�E�Û § Ü�é�E=¢Æ��H7��Z�L�áWL"J��
SUG.L"��J�H�J \ L \ d�T�fCfg��Z�G���L"J�I(Ø���dWL"TVSUJ���N��
�����V����^F@G�Ï3I�SUL�m�G�T�Z�P
I/~�TVG�P�TVY�P���Jl~ \g] Z�p�I�Z�d�Z�G��gN��rd��XP�N���Z-)�I�H�H�J�T�dMÞ��XP�G��rJ���H�J�T?N�Z�S�P�I�SUL&H�J \ d�S�P \ fg��G.LR���P�HB�XG.L"��Ph�XGî��fg��P�Z�J \ �XP��*)�H \ J�S�fg��G.LMI�RU��fg��G.L&â3��G H�I�J�L�S�d�Z�R�S��XJ�I�Z-)[Y*I�P�P���P \ G��XJ��VSU��PhI�Z?) ] Z��XR�RU��P|G�TVZ�PP�TVfgfC�XP��.G�TVP�H7��G.L"�XP�P�TVG.L�I�H7��ZCH�J�5XP|_&Ï5TVSUP@H�R�Z�P 6 H�RvI1L"��Po´lä�^D{cTVZ�P�I�~�TVG�P�N�TVG�d�S�G.L�J�T?N�Z�SUL�m�H7TVZ�J�RvI&N \ ,HB�XG�N*I�G�dX�j�XG��@N��XPbþ���;jP�m�Z�G��eL"J�TVS�P�S·5�fg��I�H�H�J�T?dMÞ�� ] Z�SÝdXTVG�P�SUP�L��ja�Ï3I�dXL�TVJ�SUP���J�dX�XL�L��cN \ H7��G�N*IKG�d��&H�I�JZ�G��j�+)�HBTVG���G.L"SU��R�RU����G���� ¾�� ÿ TV£n¿ �hP���J"I ÿ ) \ H7TVZ�J�dMÞ*I ] Z���ä�å�TVZ	� P�Z�J�R���P�N�T�G�G \ �XP��*)�H \ J�S�fg��G.LMI�RU��PX^¿ �&G�p��XP�LeN�TVG�d
H�I�P�Z�GEH�I�J"I�fT5XL�J���RUS�Y�J��&H�Z�SUP ] Z�p�S�P�P�ZiN��XP�N�TVG�G \ ��PefC�XP�Z�J \ �XP�^

 ���A�ß� �	�A ?�|¨Vªz¢�§>¨v -�o¢�£ü¦«¤ð¦«�o¨�
V�|¨����¥�©¦�¤��}�?¨�±Ó®��¥¨Ï�o£��©®��¿¨������
Â���J"I�G�N ß ¼ mVRU��P@S�fgH�Z�RUP�SUTVG�P=R�TVG���SUL"Z�N�S�G*IKR���P=P�T�G�L�N�TVfCSUG*I�G.L"�XP¦N��W~�IKG�L�RU��P@SUfCH�Z�R�P�SUTVG�P;L"J�I�G�P�~���J�P���PN���P ] Z�I�J�9�Pj�WLjSUR���PlLjN�T�G�dbR \ �VS�L"SUfC�&N��bG \ �VR�SU�V��JhdX��PcN���J�G�S·5XJ���PX^��|�XHB�XG�N*I�G.L�mBRUTVJ�P ] Z�p�TVG©P��bJ"I�H�H�J�T?dMÞ��N���P�Y*I�P ß ¼ m�S�RB��PlLcG \ d��XP�P�I�S�J��
N���R���PhSUG.L"J�T?N�Z�SUJ��K^*�jp���P�LedX� ] Z�S;I \ L \ TVY7��Jl~ \ N*I�G�P�R<p \ L"Z�N���N�Z#Ï3IKdXL"�XZ�JN���Ï5TVJ�fg��N���RvIOL�J"I�G�P�SUL�S�TVGn÷ � �²� ø arY�I�P ß ¼ â5~�TVS�J ÿ ��Z�J�� ª�^`¸�äW^�=TVZ�J&RU��d�I�RUd�Z�R=N��QR<p�I�fgH�RUSUL"Z�N���N�p \ R��XdXL"J�TVH�J�T�N�Z�dXL"SUTVG�N��Oú � m�R�p�S�G.L�J�T?N�Z�dXL�S�TVGEN���dX��P����B�XL�P 6 L�J"I�G�Po,~V��J�P��XP>´
N*I�G�PeRU�&d�IKR�d�Z�R�N���R�p�I�fgH�R�S�L"Z�N��e��G L���J�fg��P�N��Fþ���;jPeIQd�TVfgfC�XG�d \ a�áWL"J��
�+)�H�R�TVJ \ � Ö�� êK×�fCI�SUPG�p��XP�L�m}a R<p�Þ��XZ�J��gI�dWL"Z��XR�RU��m�H�I�P���G�dXTVJ��rP��?PlL \ fCIKL�S ] Z���fg��G.Lb� \ G \ J"IKR�S�P�I�Y�RU��a L"TVZ�P�RU��P�N�TVfCI�SUG���P&dXS�G \ ,f[IKL�S ] Z��XP�m.��GCH*I�JlL"S�dXZ�R�SU��J@IKZ-)rY*I�P ß ¼ �WL|�VJ�I�G�N�PVä�å�I1L�L"�XS�G.L"P�N*IKG�P�dX�XL�L"��L"Þ|5XP���^?�;I�� \ G \ J"I�RUS�P�IKL"SUTVGQN��d��XL�L"�QIKH�H�J�T?dMÞ��b��P�L&��G�dXTVZ�J�Pj�XL&G��ON��W~�J�I�SULcH*I�PeLMI�J�N���JjanI�Y7TVZ�L�S�J�f[IKS�P�m*�XG�IKL�L���G�N�I�G.L�m7G�TVZ�PjI/~�TVG�P�*)�H�R�T�J \ Z�G���I�H�H�J�T?dMÞ��QI�R�L"�XJ�G*IKL�SU~��
� ���XdXL�SU~V� ] Z�S}dXTVG�P�SUP�L���a 6 �V��RU��Jo´
RvIrd�TVG�PlLMI�G.L���N��OdXTVZ�H�R�I��V��Ï5TVJ�L��

E2G�^
;&IKG�P&R��ON�SvI���J"I�fgfC��N�Z 6 P"I�d�a[f[IKS�G-´
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N��îEHG�aEY�I�P�P�� \ dMÞ���R�RU�C�XG ß ¼ G�p���PlL�H*IKP
L�J�TVHÀd�TVG�G�Zâ3S�R��XP�LnY�S���G d�TVG�G?Z�a¤R�I¤fCI�P�P��iN�Z"!�är�WLnSURh�*)�S�PlL"�iH�R�Z�P�S���Z�J�Pg�*)?L"J�I�HBT�RvIKL�S�TVG�PQN�I�G�P[R�I¤RUSUL�L \ J�IKL"Z�J���^�=I ÿ �VZ�J��Oª�^�ûnfgTVG.L"J�� â5d�TVZ�J�YB��L�S�J��XL \ �/ä�E2Ge��G�Ï5TVG�dWL"S�T�G�N�� ß ¼ N�p�IKH�J�5XP&RvI[J \ Ï \ J���G�d�� Ö ¾V°(×@I�~���drHBT�Z�Jd�I�J�I�dXL \ J�SUP�L�S ] Z��[N��[G��nH�I�POH�J \ P���G.L"�XJ�N��nN�S�~V�XJ��V�XG�d�� a©Y*I�P ß ¼ m=P��XR�TVGÀd��nfgT�N¡5�R��gI�G�I�RU��L"S ] Z���â5fCT<,N|5�RU���¬G�Ï5J"I�J�TVZ��V� ÿ G�S2, 6 � � ³�SUG�SUL��*´lä�^B�jp��XP�L
��G¤� \ G \ J"IKR¦d��WL�L"�QN \ H7��G�N*IKG�d��g�XL�dX�XL�L��QH*I�J�I�f \ L"J�S�P"I1L"S�T�GN��ER�I�d�TVG�P�LMIKG�L��EN��EdXTVZ�H�R�I��V�LEHG ] Z�Sh��P�L[I�N�T�H�L \ � ] Z*IKG�N9TVG ���B��dWL"Z��©R��XPrd�I�RUd�Z�RUPra�Y�I�P ß ¼ I/~���dR�p�S�G.L"J�T�N�Z�dXL"SUTVG N��XPeN����VJ \ PeN���R�S�Y7��JlL \ L�J"I�G�P�~V�XJ�P���PjN���P ] Z�I�J�9�P�^



æ�ªVª �|Þ*IKH�SUL�J���ª�^��¬G.L"��J�H�J \ LMIKL�S�TVG©N��XPeJ \ P�Z�RUL"IKL"P

π0 γ* γ   FORM FACTOR

Q2 ( GeV2 )

Q
2  F

π0
 γ*

 γ  
( 

G
eV

 )

0

0.025

0.05

0.075

0.1

0.125

0.15

0.175

0.2

0.225

0.25

0 1 2 3 4 5 6 7 8 9 10

Ê�ËÍÌhÎ�ª�^�¸ Ã ³ÝI�dXL���Z�J�N��cÏ5T�J�fg�cN��cL"J"IKG�P�S�L"S�T�Gg÷ � ���Bø â5f�Z�RUL�S�H�RUS \ H�I�J ß ¼ ä��XG[Ï5TVG�dWL"S�T�G[N�� ß ¼ ^�����P�N�T�G-,G \ �XP�H�J�T/~?S���G�G���G.L�N�����F��;�$# Ö ¾=¾K×;âÍL"J�SvI�G���R��/ä��XL����;F�# Ö æ=æ�×�â3d�I�J�J \ äW^V�=I&dXTVZ�J�YB�|L�S�J��XL \ ��J��XH�J \ P��XG�L��cRU�d�I�RUd�Z�R�IKP��?fCH�L"T�L�S ] Z���m�P"I�G�P�N��X�VJ \ N��
RUS�Y7��JlL \ L�J"I�G�P�~V�XJ�P���^7�;IrdXTVZ�J�YB��H�RU��SUG���S�G�dXR�Z�L|R��XPhd�TVG.L"J�S�Y�Z�L"S�T�G�PN���P�S�fgH�Z�RUP�SUTVG�P�L"J"IKG�P�~���J�P���P�N��XP ] Z*IKJ�9�PhN*I�G�PhRU�jH�SUTVG �XL�P�TVG.L�G \ d���P�P"I�SUJ��XPeH7TVZ�J|áXL"J�����G#I�dXd�TVJ�N©I/~���dR���P�N�T�G�G \ �XPjaQY*IKP ß ¼ ^
�eG�� I�Z�L�J��[I�H�H�J�T�dMÞ��[��P�L�N��nH�J���G�N�J��nZ�G��[d�TVG�PlLMI�G.L�� N��[dXTVZ�H�R�I��V� 6 �V��R \ �+´Ca���^�° �AÖ ¾ � ×&â5~VT�S�JOR�Iÿ �VZ�J��¤ª�^�û�m|d�TVZ�J�YB��H�R���SUG��/ä�^��|�XL�L"��~KI�R��XZ�JnH�J�T/~�SU��G.L©N���P#J:5��VRU��P N���P�T�fCfg��N�� @ �A;O^Z;&I�G�P©dX�XL�L"�I�H�H�J�T�dMÞ��Km}T�G,G�p�S�G.L"J�T�N�Z�SUL
H*I�P
R��XPbSUfCH�Z�R�P�S�TVG�P&L�J"I�G�P�~V�XJ�P���P�N��XP ] Z*I�J:9�P�^¦�@p�S�N \ �C�XP�L ] Z���m�a©Y*IKP ß ¼ m
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N \ H7��G�N�I�G�d��b��PlLjH�RUZ�L"ìKLhÏ5TVG�dXL�S�TVG#N�p�Z�G��
d�T�f�Y�S�G�I�S�P�TVGN��OdX��PjN���Z-)©~KI�J�S�I�Y�RU��P ] Z�S}�XP�LCBX�ED�^7�;I ÿ �VZ�J��bª�^ÆêgfgTVG.L"J��bRU��PeN�TVG�G \ ��Pc�*)�H \ J�SUfC�XG�L"I�R��XPcN��Q�|TVJ�G���RUR�XL�N��hd��WL�L��cIKG*I�RU�?P��hHBTVZ�J�¿ �|��GQÏ5TVG�dWL"SUTVGQN��FBX�ED�^}{cTVZ�P�I�~�TVG�P�H*I�J�I�f \ L"J�S�P \ mV��GrZ�L�S�RUS�P"IKG�L�R��XP@N�TVG�G \ ��P�*)�H \ J�SUfC�XG�L"I�R��XP|N��&�����HG�â<_
H7TVS�G.L"P"ä��WL��|TVJ�G���RUR�m.R�I
N \ HB�XG�N*I�G�d���N��j¿ ���XG[Ï5TVG�dWL"SUTVGCN��CBW�ID[H*I�J�Z�G��N�J�TVS�L"��H7TVZ�JhRU��N�TVfCI�S�G�� §�ï ÅKJ ö BX�ED ö � ï9L Ï5fE^*�;IQH*I�J�I�f \ L"J�S�P�IKL"SUTVGnTVY�L���G�Z��
��PlLbq

¿ � x Û Å ï î JNM §�ï ù J ÜOBX�EDbéðÛ ­ §�ï�§ Ò M §�ï � Û ÜQPHR�S � ¼ â5ª�^Bæ/_Vä
d�� ] Z�S*G�TVZ�P@H7��J�fC�WL�N�p��*)?L"J�I�S�J��hZ�G���HB�XG.L"�e¿ �|H7TVZ�J@dMÞ*IKd�Z�GgN���G�TVP@Y�SUG�P@��G�ä�å@^.����LMI�Y�R���IKZQª�^Bæ�N�T�G�G��R���Ph~KI�RU��Z�J�PhN��
¿ �&Z�L"SUR�S�P \ �XP�HBT�Z�JhdMÞ*I ] Z��
Y�S�G#�XG�ä�å@^
�=TVZ�JeR���P�N�T�G�G \ �XPcN��UTcF����iF�GBm7G�TVZ�PeI�~VT�G�PjZ�L�S�RUS�P \ R���Ph~KI�RU��Z�J�PeN��bR�IrJ \ Ï \ J���G�d�� Ö ¾�ª�×<m*S�G�N�S ] Z \ ��PN*I�G�PeR��jL"I�Y�RU��I�Z#ª�^�_�^
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Ê�ËÍÌhÎ�ª�^Æê Ã ���gH*I�J"IKf�5WL"J��CN��[H7��G.L��[N�ZAú � ��P�L�J���H�J \ P���G.L \ �XG,Ï5TVG�dWL"SUTVGÀN��VBX�ED,HBTVZ�JbG�TKL"J��C�*)�H \ ,J�S��XG�d��Q�WL�H7TVZ�J&dX��R�RU�ON��Q�|TVJ�G��XR�R Ö9� ªK×�^��;�XP&N�TVG�G \ �XP
P�TVG.L�I(Ø�Z�PlL \ ��P�H*I�J&Z�G��QN�J�T�SUL"�b�XL�RU�OJ \ P�Z�RULMI1L�N��R�p�I(Ø�Z�P�L���fg��G.L��XP�L|S�G�N�S ] Z \ P�Z�J|R�I ÿ �VZ�J��K^¡;c�&H�R�Z�P�m�P�Z�J�R�p�I<)��cN���PhI�Y�P�d�SUP�P���P�m�R��XP�SUG�L���Jl~�IKR�R��XP�N���P|~KI�RU��Z�J�PN��7BX�ED©HBT�Z�JhdMÞ*I ] Z���~KI�R��XZ�J�N���ä�åÀP�TVG.LeS�G�N�S ] Z \ Ph�WLcRU��P�~KI�RU��Z�J�PhfCT/�V�XG�G��XPcH7TVZ�JhdMÞ*I ] Z��
SUG.L"��Jl~KI�R�RU�P�TVG.LcS�G�N�S ] Z \ �XPhN*I�G�PeR��jL"I�Y�RU��I�Z#ª�^èæV^
ä�å BX�ED,â5Ï5f[ä ¿ �QâIþ���� � ¼ ä��^Æ¾¡æ ��^�°�¾=¾ æV^�¸Kª
��^Æ¾W8 ��^�ª � � æV^�ªDê
��^�ª�° ��^�ª|æ=æ æV^Æ¾._
��^�°V_ ��^Æ¾.¸V_ æV^èæ8ê

XZY\[�ÎBª�^èæ Ã ��IKR���Z�J�P�N��b¿ �&�*)?L"J�I�SUL���P�N���PeN�TVG�G \ �XPj�*)�H \ J�S�fg��G.LMI�RU��Ph�WLjZ�L�S�RUS�P \ ��PhH7TVZ�J�R���d�I�R�dXZ�R�N��7365N�ZEfgT?N|5�RU��N���P�þ��Ï;cPeP���RUTVGER<p \X] Z*IKL"SUTVG ª�^èæ=æV^


 ���A� 
 â�­��-¤�§� -¨v 
�;I ÿ ��Z�J��hª�^èæ/�jfgTVG.L"J���RvIcP���dWL"SUTVGQ�Xògd�IKd���R�TVG��VSUL�Z�N�S�G�I�R��¦L�T�LMI�RU�|H7TVZ�J ] Z*I1L"J���~KI�RU��Z�J�P�N��Aä�åÀâ<��^4¾¡æ�m��^4¾&8�m7��^�ª.°�mÝ��^�°V_Väh��GEÏ5T�G�dXL�S�TVG©N�� ß ¼ mÝ�*)?L�J"I�S�L"�
N��OG�TKL"J��bI�G*IKRU�?P��
N���PcN�TVG�G \ ��PcN��Q�����CGBmBdXTVfgH*I�J \ �I�Z-)	d�I�R�dXZ�R�P[N�Z N�SvI���J"I�fgfC�©N�� 6 P"I�d�aAfCI�S�G?´i�XG	L"��J�fC�XP N��Þþ��Ï;cP�^b{eTVZ�P#I�~VTVG�P \ L"Z�N�S \�] Z*IKL�J��~�IKJ�SvI1L"S�T�G�P�N�Z©fgT?N|5�RU�cY*IKP \ �XP�P�Z�J�R<p�SUG�d�RUZ�P�SUTVG[T�Z G�TVG N�ZL;�,�L"�XJ�f �XLhN�S]� \ J��XG�L���P�~KI�RU��Z�J�P�HBT�Z�Jh¿"ÆlÇ�ÈB�XL¿*G . Ç�qÃ ænq^G?��Z�RU�ORvIîþ
��;õ� d�TVG.L"J�S�Y�Z����XLjR��É;Z,ßL"�XJ�f G�p���PlL�H*I�P&SUG�d�RUZ�PjH7TVZ�Jc� â3�!��PlL�N�TVG�dbd�I�RUd�Z�R \Z�G�S ] Z���fg��G.LcagH*IKJ�L"SUJ�N��XP�;cTVZ�Y�RU�z;cS�P�L�J�SUY�Z�L"SUTVG�P"äW^6#&G©H�J��XG�NE¿MÆlÇlÈÍ¥�°��XLc¿+G . Ç�¥ÉæV^Ã _ qZ#&G�S�G�d�R�Z�LCRU��;�,ßL���J�f H7TVZ�JgRvI þ
��;Ù�,^Ï{cTVZ�PgN��W~VTVG�PnI�R�TVJ�PgI�Z�P�P�SeL���G�SUJCdXTVfgH�L"�©N��iR�I
þ
��; � d�I�J�R��T;�,�L"��J�f ��d�T�G�L�J�SUY�Z�� 6 I�Z�L"TVfCIKL"S ] Z���fg��G.L:´"^��;I#P���Z�R��gd�TVG.L"J�S�Y�Z�L"S�T�GÀa©�Cm�N�I�G�Pd��WL�L"�&I�H�H�J�T�dMÞ��Km��XP�LhRU�¿;�,�L"��J�f â5��GnH�J�S�G�d�S�H7��m?S�RÝH7TVZ�J�J"I�S�L��CI�~VTVSUJ|N�p�I�Z�L�J��XP�d�TVG.L�J�S�Y�Z�L"SUTVG�P|fCI�SUPP�Z�J�RU��P ] Z��XR�RU��P�G�TVZ�P�G�p�I�~�TVG�PbI�Z�d�Z�G¤��Z�S�N���äW^�¿"ÆlÇlÈÍ¥�°[�XLb¿+G . Ç�¥ÉæVm�d�TVfgfC�OH�J \ d \ N���fgfC�XG�L�m�HBT�Z�JHBT�Z�~VTVSUJh��PlL"S�fg��J \X] Z�SUL"I�Y�R��XfC�XG.L�R�p����B�XL�N���R�p�S�G.L�J�T?N�Z�dXL�S�TVG[N�Z�;Z,ßL"�XJ�f©^



ª�^`_?^E�cH�H�J�T?dMÞ�����G#L"�XJ�fg��P�N���N��X�VJ��XPcN���RUS�Y7��J�L \ 7WÏ5TVG�N*I�fg��G.LMI�Z?)�71m�d�^�a�^�N�^*N�� ] Z*I�J�9�Pe�XLe�VRUZ�TVG�P�q�RU�fCT?N|5�RU�&N��XPeN�S�P�L�J�SUY�Z�L"SUTVG�P�N��
H�I�J�L�TVG�P�� \ G \ J"IKR�S�P \ �XPOâ1þ
��;jP"ä æ�ª�¸

ß ¼ ¿ �râ1þ���� � ¼ ä��^_8�ê ¸�^`°
æV^Æ¾ ¸�^`_
_�^Æ¾ ¸�^ª�^ � ^`_

XZY\[�Î�ª�^�_ Ã ��I�RU��Z�J�P|N���¿ �e�*)?L�J"I�S�L"��P|N���P�N�TVG�G \ ��Ph�*)�H \ J�S�fg��G.LMI�RU��P�N��HTjF����iF�G Ö ¾�ª1×��XGnÏ5TVG�dXL�S�TVGCN��
ß ¼ ^

Ã ¾Aq@�|�WL�L"�n~KI�J�SvIKL�S�TVG¤��PlLrS�N��XG.L"S ] Z��na�RvIEH�J���fgS·5XJ���â5N�TVG�dKm�H*IKP�N��L;�,�L"��J�f H7TVZ�J���ä
fCI�S�PbTVGH�J��XG�N�¿"ÆlÇlÈv¥�°��XLc¿+G . Ç�¥�°�HBT�Z�Jhd�TVfgH�J���G�N�J���R�p����B�XL�N�Z©H*I�J�I�f�5WL"J���¿*G . Ç1^Ã ª{q@�|�WL�L"�n~KI�J�SvIKL�S�TVG¤��PlLrS�N��XG.L"S ] Z��na�RvIEH�J���fgS·5XJ���â5N�TVG�dKm�H*IKP�N��L;�,�L"��J�f H7TVZ�J���ä
fCI�S�PbTVGH�J��XG�N�¿"ÆlÇlÈv¥Éæ��XLc¿+G . Ç�¥ÉæV^��cS�G�P�S�m�HB�XZ�L:,ßTVGE�XP�L�S�fg��JhR�p����B�XL�N�ZEH*IKJ"I�fT5XL�J���¿"ÆlÇ�È3^����fCI�J ] Z�T�G�P�mÝH7TVZ�JeP��?G.L"Þ \ L"S�P���JXm ] Z��ORU��P�~KI�J�S�IKL"SUTVG�Pe_�m�¾C�WL&ªCG��bdXTVG.L"SU��G�G��XG.L ] Z�p�Z�G�P��XZ�R}dMÞ�I�G-,�V��fg��G.Lbâ3J���P�HB�XdXL"S�~V�XfC�XG�L�m*R�p�S�G�dXR�Z�P�S�TVGCN�Z�;�,ßL���J�f �WL�R���P�~�IKJ�SvI1L"S�T�G�P|N���¿"ÆlÇlÈ��XLe¿+G . ÇXä�H*I�JhJ�I�H�H7TVJ�L�arR�I~�IKJ�SvI1L"S�T�GfæV^
�|TVfgfg�CH�J \ d \ N��XfCfg��G.LQI�~���dnRU�CfgT�N¡5�R��gN��[�e�X�V�V��m=G�TVZ�POTVY�P���Jl~VTVG�PQP�Z�JOR�I ÿ �VZ�J��Cª�^èæ/� ] Z��nRU�fC�XS�R�RU��Z�J�I�d�dXTVJ�NE� \ G \ J"I�R<m*H�J��XP ] Z�p�S�G�N \ H7��G�N*IKfC�XG�LjN���PcN�SU~���J�P���Pe~KI�J�S�IKL"SUTVG�P�N��
fgT�N|5XR��XPhN��Éþ���;jP�mBIR�S��XZ�HBT�Z�J&R��XP&~KI�R��XZ�J�P&RU��P&H�R�Z�P�Y*IKP�P��XP�N��Éä�å@^�����P&~KI�R��XZ�J�P�N��Éä�å9a ��^�ª�°[�XL
��^`°V_[dXTVJ�J���P�HBTVG�N���G.L
��G���B�XLeaOZ�G`� fgT/�V��G#N��CæV^4êb�XL�æV^98.°Éþ����ÃJ���P�H7��dWL"S�~V��fg��G.L�TV£ SURÝG�p��XP�L�H*IKP��*)�d�RUZ ] Z���N���PhJ \ P�TVG*I�G�dX��PG?Z�d�R \ TVG�S ] Z���P�N \ d�J�TVS�P�P"I�G.L��XGnú�  dXTVG.L"J�SUY�Z��XG�L�m�Z�GnH�J�T?d��XP�P�Z�P ] Z�SBG�p��XP�L�H�I�P|dXTVG.L"��G�Z N*IKG�P�R�p�I�H�H�J�T?dMÞ��

þ
��; â3dX��dXS�I�~KI�SUL}N \ Ø�a \ L \ G�T�L \ HBT�Z�J�R<p�I�H�H�J�T?dMÞ����������V�/ä�^��¬R?G�p��XP�L@N�TVG�d�H*IKP�dMÞ�T ] Z*I�G.L ] Z��hR�p�I�H�H�J�T?dMÞ��
þ
��; P�TVZ�Po,¬�XP�L"SUfC��RU��PhN�TVG�G \ PcaQd���Pe�VJ�I�G�N��XP�~KI�RU��Z�J�PhN���ä�å@^
�}I�J�dXTVG.L"J��Km�R<p�I�dXd�TVJ�N���PlL@J"IKS�P�T�G�G*I�Y�RU��HBTVZ�J�R��XP@_cH�R�Z�P}Y*I�P�P���P¦~KI�RU��Z�J�P�N��Ïä�å,â5d�TVJ�J���P�HBT�G�N*I�G.L�ajN���P

Â N���_�^?�XLh_�^`_Cþ����¨J���P�HB�XdXL�SU~V�XfC�XG.L�äW^�F@G�L�J��&RU��P�ªO~KI�J�S�IKL"SUTVG�P�N��mþ���;jP�H�J \ P��XG.L \ �XPhH�J \ d \ N���fgfC�XG.L�^
{cT�L�TVG�P ] Z�p�S�RÝ� IOfgTVS�G�P|N�p�Z�GnÏ3I�dWL"��Z�Je_bN*I�G�PhRU��P�J \ P�Z�RUL"IKL"PX^Ý�|��dXS���PlLhJ��XRvIKL�SU~���fg��G.L��XG�d�TVZ�J"I��V��I�G.L���Gd�� ] Z�S;dXTVG�d��XJ�G��bRvIQd�T�G ÿ I�G�dX� ] Z�p�TVGiH7��Z�LjIKd�d�T�J�N��XJcN*IKG�PjR�IrPlLMI�Y�S�R�S�L \ �WLjR�I�~�IKR�S�N�SUL \ N�Zid�I�R�dXZ�R��XLcN��G�T�L"J��
I�H�H�J�T�dMÞ�� 6 EHG|�V��R \ ´"^
�@R�Z�PjH�J \ d�SUP \ fC�XG�L�mBT�G�HB�XZ�L&dXTVG�dXR�Z�J��ON���dX�XL�L"� ÿ �VZ�J�� ] Z���R�p�S�G.L�J�T?N�Z�dXL�S�TVG©N�Zf;Z,ßL"�XJ�f I[Z�Gi���B�XL

6 N��XP�L"J�Z�dXL�SUÏo´�N*IKG�PcRU��P��XG�PcT�£ESUR�Ï3I�SUL�N \ dXJ�T&%UL"J���R�I�P���dWL"SUTVGE�Wògd�I�dX�nâ5N�p��XG.~�SUJ�TVG�¾V�KaräW^���p�I�fgH�R�S�L"Z�N��&N��d��XLO���B�XLO��P�Lb~KI�J�S�I�Y�R��rP���R�T�G,R��XPbdXT��Wògd�S��XG.L"P z ç m z.ê m=�XL"dK^U^�^=f[I�SUP�R�p����B�XLbS�J"I L"T�Z1Ø�TVZ�J�PON*I�G�PbRU�Cfgá�fg�P���G�Pcd�I�J�R���P�SU�VG���N�Z�;�,�L"��J�få��PlLeS�fgHBTVP \ â5~�TVS�JhR�I�H*I�J�L�S���P�Z�J�R��m;�,�L"��J�fåN�Z©H*I�J�I��VJ"IKH�Þ���ª�^�_�^èæ(äW^
F@G d�� ] Z�S�dXTVG�d��XJ�G���RU��PnH*IKJ"I�fT5XL�J���P#¿"ÆlÇlÈ&�XL©¿+G . Ç(m�TVG G�T�L���P�Z�J dX�XL�L�� ÿ �VZ�J�� ] Z���Y*I�S�P�P��XJ#¿MÆlÇlÈN�S�fgS�G�Z��hR�I�P���dWL"S�T�GC�WòCd�I�d��e�XL ] Z��cI�Z��Vfg��G.L���J�¿+G . ÇhR�IjÏ3I�SUL�dXJ�T&%UL"J���^.�;I ÿ �VZ�J��eª�^Bæ=æ�SUR�R�Z�P�L"J���R�p�S�G�«*Z���G�d��N���PrH*I�J�I�fT5XL"J���Pr¿"ÆlÇ�Èh�WLg¿+G . ÇCP�Z�JrR�IiÏ5TVJ�fg�nN�� R�Iiþ
��; � s ^V{eTVPQN�TVG�G \ ��PrP���f�Y�RU��G.LrH�J�SU~?S�R \ �VSU��JOR�Id�TVG ÿ �VZ�J"I1L"S�T�GÞæCâ5P"I�G�P�;�,�L"��J�få�XLe¿"ÆlÇlÈÍ¥�°�m*¿+G . Ç�¥Éæ(ä�^{eT�L"TVG�PcIKZ�P�P�S ] Z�p���Gid�TVfgH*I�J�I�G.LcR�IQN \ H7��G�N�I�G�d��b��G ß ¼ N�Zid�I�R�dXZ�R�N��XP¿þ���;jPjIKZ-)©N�TVG�G \ ��PcHBT�Z�J

365Ãâ3P�TVSULcb1db1egf ÿ]h�ÿAikj9lnm¾�� äWm�G�TVZ�PnG���dXTVfCH�I�J�TVG�P[H*I�PCRvI¤P���dWL"SUTVG	�Xògd�IKd���a ÿ )��Ð�Eâ5H�Z�SUP ] Z���� 0=Ô?> \ ~VTVRUZ����GÅÏ5TVG�dXL�S�TVG{N�� ß ¼ ,ß~VT�S�J�R<p \X] Z�IKL"SUTVG ¾�^`°/¾.ä�ä�^v{cT�Z�PgI/~�TVG�PrS�G.L�J�T?N�Z�SUL�RvI�G�T�L�S�TVG{N��©RUTVS|N�p \ dMÞ���RUR��©I�ZH*I�J"IK�VJ"I�H�Þ���æ�^BæV^�_©�XG ß ¼ â z 3 Ç z � À � Ç ß7o ä ] Z�S���PlL�P�L�J�SUdXL"�XfC�XG.Lb~KI�R�I�Y�R��ra ÿ )�����^=��IKJOd�T�G�P \X] Z���G.L�mG�TVZ�P=G���P�TVfgfC�XP;H*I�P=P�Z�J�H�J�SUP=N�I�G�P=R���d�I�P=N���RvI�d�T�fCH*IKJ"I�SUP�TVG�N��XP�d�I�R�dXZ�R�P�N��XPvþ���;jP¦I�~���d�G�TVP=N�TVG�G \ ��PN��rG��QH*I�P�J��XL"J�TVZ�~���J�d��WL�L"�rRUTVS�N�p \ dMÞ���R�RU�Q��G � Ç ß/o ^;�|�XHB�XG�N*I�G.L
RvInN \ ~?SvIKL�S�TVGiL�Þ \ T�J�S ] Z��QN��gdX�XL�L"�rR�TVS
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R�ION \ HB�XG�N*I�G�dX�b�XG ß ¼ N��/Ô N \ H7��G�N*I�SUL�N��7�²^�F@G©Z�L"S�RUS�P�I�G.L�R��XP�N�TVG�G \ �XPe�+)�S�P�L"I�G.L"�XP�~�TVS�P�S�G��XPhN��G�T�L"J��nN�TVfCI�SUG��rd�S�G \ fCIKL"S ] Z���m;G�TVZ�P�I/~�TVG�P��XP�L�S�f \ Z�G��nH*I�J�I�f \ L"J�S�P"I1L"S�T�G¤N��VÔå��G,Ï5T�G�dXL�S�TVGÀN�� ß ¼ ^�}TVZ�Jg�*)?L�J"I�SUJ��¯Ô�m@G�TVZ�PCI�~�TVG�PgP�Z�H�H7TVP \E] Z��©R�p�Þ \ RUS�dXSUL \ ��G.L"J��#R�� H�Þ�TKL"TVGÅ~?S�J�L�Z���Rh�WLgR�� f \ P�T�G \ LMI�S�Ld�TVG�P���Jl~ \ �K^H{cTVZ�P�I�~�TVG�P&L"�XP�L \ d��XL�L"�QdXTVG�P��XJ�~KIKL�S�TVG�I�~V�XdrR���P&I�G��VRU��P�ñÃ�XL7Ø¤N��QRvI[J \ I�dWL"SUTVG��XL�L�J�TVZ�~ \
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] Z��
R<p�Þ.�?H7T�L"Þ|5XP��7G���Tj� \ LMI�S�L|~ \ J�S ÿ*\ ��a�Z�G#G�S�~V��I�Z#N���d�TVG ÿ I�G�dX��N�� LV§ an^|{eTVZ�P�I�~VT�G�PeI�R�TVJ�P|�+)�L�J"I�S�LRvIQN \ H7��G�N*I�G�dX�b�XG ß ¼ N���PeP���dWL"SUTVG�P��Xògd�IKd���PeP \ H*I�J \ ��P � ø5 t1Ù  [±k  ¢ ú �5 t1Ù ^F@G ÿ G�mVG�TVZ�P�I�~�TVG�P@d�T�fCH*IKJ \ mKN*I�G�P@RU��dMÞ*I�H�SUL"J���ª�mVRU��P¦H�J \ N�S�dXL�S�TVG�P¦N���P@N���Z-)QI�H�H�J�T�dMÞ��XP 6 �����V�V�+´��XL
6 þ��Ï;cP>´&a�G�TVP�N�T�G�G \ �XP��*)�H \ J�SUfC�XG�L"I�R��XP�I�SUG�P�S ] Z�p�a�dX��RUR���P|N���Ph�+)�H \ J�S��XG�d��XPhN�p_Te��J�fC�XPh�XLhN��
�|T�J�G��XR�R�^
{cTVZ�P|fCTVG.L�J�TVG�P�N*I�G�P|d��cdMÞ*I�H�S�L"J�� ] Z��&R<p�I�H�H�J�T?dMÞ��eH*I�J|RU�cfgT?N|5�RU�eN��&�����V�V�cN \ dXJ�S�L|Y�SU��GCd���P|N�TVG�G \ ��PHBTVZ�J�R�I�H*I�J�L�S��hL"J�I�G�Pl~V��J�P��Km�fCI�S�P@G \ d��XP�P�SUL"�cN���P�I�f \ RUS�TVJ�IKL"SUTVG�P=HBTVZ�J�R�I�H*I�J�L�S���R�T�G��VSUL�Z�N�SUG*I�R��K^�;jI�G�P�d��d�I�N�J��cL�Þ \ TVJ�S ] Z��Km?RU��P�N�TVG�G \ ��P|�*)�H \ J�SUfC�XG�L"I�R��XP�H7��J�fC�WL�L���G.L|N��jd�T�G�L�J"I�SUG�N�J��cRU��P�H*I�J"IKf�5WL"J��XP�RUS�Y�J���P�N�ZfCT?N|5�RU� ] Z�S�P�TVG.L@R��XP¦d�T�G�P�L"I�G.L"��P�N��|d�TVZ�H�RvI��V�|Þ*I�N�J�TVG�S ] Z��XP¦f \ P�T�G-,¬G�Z�dXR \ T�G�^.�|�hfgT�N¡5�R���J��XH�J�T?N�Z�S�L@R��XPN�TVG�G \ ��P�N���H�Þ�T�L�T/,;�WL \ R��XdXL"J�TVH�J�T�N�Z�dXL"SUTVGQN��XP�L�J�TVSUP¦f \ P�T�G�P@~V��dWL"�XZ�J�P�ú*ms}A�WLZØ[N��hÏ3I�~�T�G \ d�TVG�TVfCS ] Z��â3R��XP�fgá�fg��P
H*I�J"IKf�5WL"J��XP�P��[J��XL�J�TVZ�~V��G.LQN�p�Z�G�� J \ IKdXL"SUTVGAaER�p�I�Z�L"J��/ä�^¦�jp���PlLQZ�G{fgT�N|5XR��g���B��dWL"SUÏ�fCI�SUPH�J \ N�S�dWL"SUÏ ^7�|�XHB�XG�N*I�G.L�m�H7TVZ�JeTVY�L"�XG�S�J�N��XPjSUG�Ï5TVJ�fCIKL�S�TVG�P�Ï5TVG�N*I�fg��G.L"I�R��XPcdXTVG�d��XJ�G*IKG�LjRvIrP�L�J�Z�dWL"Z�J��ON�ZG?Z�d�R \ TVG�m*Z�G���I�H�H�J�T�dMÞ���H�RUZ�P 6 fCSUd�J�T�P�d�T�H�S ] Z��+´&�XP�L�G \ d���P�P"I�SUJ��Km*d�TVfgfC�jd���RUR��&N���P�þ
��;jPX^Ý�@p�I�H�H�J�T?dMÞ��H*I�JjRU�bfgT?N|5�RU�
N���P�þ���;jP&�XP�L&PlL"J�S�dXL���fg��G.Le~�IKRvI�Y�RU�
aC�VJ�I�G�N�P ß ¼ fCI�SUPeR<p��+)?L"J"IKHBTVR�IKL"SUTVG©aCY*IKP ß ¼ ��G
6 �V�XRvI�G.L:´[RvI�dXTVG�P�L"I�G.L"�#N��#d�T�Z�H�RvIK�V� N��#R�p�S�G.L"�XJ"I�dWL"SUTVG,Ï5TVJlL"�#P��Xf�Y�R�� �XG�d�T�Z�J"I�����I�G.LgHBT�Z�J \ L���G�N�J��ERU�N�TVfCI�S�G���N���~KI�RUS�N�S�L \ N���d��XL�L"�
I�H�H�J�T?dMÞ���^
���#N�TVfCI�S�G�� d�S�G \ fCIKL"S ] Z�� N��#RvI�J \ �VS�TVGÅN�� ~KI�RU��G�dX�Aâ5TV£ÅR��#f \ d�I�G�S�P�fg� N�p \ dMÞ*IKG��V�©N���P ] Z*I�J�9�PN�TVfgS�G��Km¶ä�å À §�ï Å ä=H7TVZ�J=R�p \ R��XdXL�J�TVH�J�T�N�Z�dXL�S�TVG
N���ú � �XP�L@�XG�d�T�J���L�J�5XP¦HB�XZ��*)�H�RUTVJ \ �*)�H \ J�SUfC�XG.LMI�RU��fg��G.L�XLcR���PeS�G.L���J�H�J \ L"IKL"SUTVG�PhL"Þ \ TVJ�S ] Z���PeP�T�G�Lc��G�d�TVJ��bH�J \ RUS�fgS�G*I�SUJ��XP�^��=TVZ�JeR��XPeN���Z-)iI�H�H�J�T?dMÞ���PeL"Þ \ TVJ�S ] Z���PfC�XG�L�S�TVG�G \ �XP}SUd�S�mXTVG�HB�XZ�L=P�p�IKL�L���G�N�J���aeN���G�T�Z�~V��I�Z-)
N \ ~V��RUTVH�H7��fg��G.L"P=�XL=J�IKògG���fg��G.L"PX^1�;�XP;J \ P�Z�RUL"IKL"PXmS�fgfCSUG���G.L"PXmBN��QR�p�I�G*I�R���P���N��XP�N�TVG�G \ ��P�H�J�S�P��XP�I�~V��drRU��N \ L���dWL"��Z�JO�����CG�anZ�G��rH�R�Z�Pj�VJ"I�G�N�� \ G��XJ��VSU�N��iÏ3I�SUP�d���I�Z â3� . x J ï 3WJ þ�����ä�m�H7TVZ�JgR��Eú � �XLnR��V} Ö ¸ � × Ö ° � ×<m�I�H�H7TVJ�L���J�T�G�L�m|I�~���d � Ï5T�S�PgH�R�Z�PCN��P�LMI1L"S�PlL"S ] Z��[�XLON���PON�TVfCI�S�G��XPb�XG ß ¼ �WLCä�å	H�RUZ�POR�I�J��V�XPnâ ù ö ß ¼ ö J þ���� ¼ �WL §�ï � ö ä�å ö §�ï9L ä�mN��QH�R�Z�PjÏ5TVJ�L���P&dXTVG.L"J�I�S�G.L"�XP&H7TVZ�J&dXTVG ÿ J�fC�XJ&TVZ�S�G ÿ J�fg��JcRvIg~KI�RUS�N�S�L \ N���P�fgT?N|5�RU��PcL�Þ \ T�J�S ] Z��XP�^�;jI�G�PR�p�I�H�H�J�T�dMÞ���N��XP¿þ���;jP�mÝH7TVZ�J�R��½}9H*I�J��+)��XfCH�R���m*RU��P�P��XdXL�S�TVG�P��WòCd�I�d��XPjN�T�SU~V�XG.Lc�XGi� ���WLcP�S�fgH�R��XfC�XG.LP��rN \ N�Z�S�J���N��Qd��XR�RU��P�N�Z�ú � P"I�G�P�I(Ø�TVZ�L�N��QH*I�J"IKf�5WL"J��XP�R�SUY�J��XPjP�Z�H�H�R \ fC�XG.LMI�SUJ���PXm�RvICP���Z�R��QN�S]� \ J���G�d��\ LMIKG�LeR�IrdXTVf�Y�SUG*I�SUP�TVG N��XP�þ
��;jP�Ú/^
�eG���L�Þ \ T�J�S���Z�G�S ÿ*\ �|N \ d�J�S�~KI�G.L}RU��P=H�J�T?d��XP�P�Z�P¦�*)�dXR�Z�P�SUÏ5P=N���H�Þ�T�L"T�GO�XL}N���f \ P�TVG�P�Ie��fg��J�� \ ahLMI�~V�XJ�PR���Ï5TVJ�fCI�R�SUP�fg��N��XPZþ
��;jPX^¡�eGnRvIKJ��V��H�J�TV�.I�fgfC��N�p \ L�Z�N��&N���P|J \ I�dWL"SUTVG�P��*)�d�RUZ�P�S�~V��P�ab�VJ�I�G�N�P ß ¼ PXp��XP�LI�fCT�J�d \ �XL|R�p��*)�H \ J�SU��G�dX�jN \ d�J�SUL"�cN*I�G�P�d��WL�L"�cL"Þ|5XP��&�XP�L�H�S�TVG�G�S·5�J��jaC��RvI�Y�^?ÂÛTc�XJ�fg��P�m?R�p \ RU��dWL"J�T�H�J�T?N�Z�d+,L"S�T�G�N���ú � I \ L \ fg��P�Z�J \ �Q�XL�SUG�L���J�H�J \ L \ �ON*I�G�P�RU�Od�IKN�J���N���PFþ��Ï;cP Ö9� êK×�^¹;j��H�Z�S�P&H7��Z�m�S�R=�*)�SUP�L"�QN���PN�TVG�G \ ��P�HBTVZ�J�Z�G[I�Z�L"J��ed�IKG*I�R ] Z�SÝP��eH�J�áWL"�ca
R<p�SUG.L"��J�H�J \ LMIKL�S�TVGQN���PÈþ
��;jPeq.R���;��c�ÆGB^ÜTc��J�fC�XP Ö ¸�ê1×Ý�XL

��RvI�Y Ö °/êK×ÝTVG.L|fg��P�Z�J \ H7TVZ�J�RvI�H�J��XfCSB5�J���Ï5T�S�P@R�p�I�Pl��f \ L�J�SU�hN��cH7TVR�I�J�SUP"IKL�S�TVGQN�ZgÏ3I�S�P�d���I�ZCH7TVZ�J�dX�cd�I�G*I�R<^��p�I�Pl��f \ L�J�SU��m*N��
R�p�TVJ�N�J���N�� Å § anm*H�J \ N�S�L"��H*I�J�RU��P�H�J��XfCSU��J�PhfCT?N|5�RU��P�N��XP¿þ���;jP�m*P���f�Y�RU��N \ fgTVG.L"J���JZ�G��[fCI�G�S�Ï5��PlLMIKL�S�TVG�N��gRvI N�T�fCSUG*I�G�dX�gN�Z,N�S�I��VJ"IKfCfgfC�bN�Z 6 P"I�dga©f[I�SUG-´M^×Tc�XJ�fg��PbIEI�Z�P�P�S�fg��P�Z�J \HBTVZ�JcR�IrH�J���fgS·5XJ���Ï5TVS�PhR<p�IKP��?f \ L"J�S���N��
dMÞ*I�J����bN�Z©Ï3I�S�P�d���I�Z Ö 8V�1×<^�;&I�G�PcR���Ï5Z�L�Z�JcH�J�T?dMÞ��nâ<_��V�=¾¶,l_��V�V°VäWmH�R�Z�P�S��XZ�J�PcH�J�T1Ø��WL"PcP�TVG.L&�XG�d�T�Z�J�PcHBTVZ�Jcfg��P�Z�J��XJjH�RUZ�PcH�J \ dXS�P���fgfC�XG�LcR��XPcN \ H7��G�N*IKG�d��XP���G ß ¼ m²ä�åA�XL
�cN��QR�p�I�P��?f \ L"J�S��
N��QH7TVRvI�J�S�P�IKL"SUTVG#N�Z�Ï3I�S�P�d���I�Z�a&��RvIKYÅâ1TcI�R�R=� Ö ¸&8K×}�XLb�����HG Ö ¸V¸1×väWmvTc�XJ�fg��P Ö 8¡æX×��XL�|TVfCH�I�P�P Ö 8._1×<^��;I ÿ �VZ�J��&ª�^èæ�ªQSUG�N�S ] Z��cR��XP�N�TVfCI�S�G���P�dXS�G \ f[IKL�S ] Z��XP|N���dX��Ph�*)�H \ J�S���G�d���PX^ÝF@G ÿ G���RvI�Y�mI/~���d�Z�GQÏ3I�SUP�d���I�ZQN�p \ RU��dXL�J�TVG�P�N���æ=æ�þ���� Ö ªD¾(×�m�H�J \ ~�ZgH7TVZ�J�_����.¸�m1HBTVZ�J�J"I&fg��P�Z�J��XJ¦L"TVZ�P@d���P�H�J�T�dX��P�P�Z�P�*)�d�RUZ�P�S�Ï5Pba H�RUZ�P��VJ�I�G�N�P&L�J"I�G�PlÏ5��JlL"P�m�Ø�Z�P ] Z�p�a©N��XP ß ¼ N��©8�þ���� ¼ ^	�¬N \ I�R��XfC�XG�L�m�Z�G�� \ L"Z�N��rdXTVfCH�R·5XL���XL�Pl�?P�L \ f[I1L"S ] Z��cN���PAþ
��;jP|�XL�R���Z�J�P��*)?L"J�I�dXL�S�TVG�P�N���P�N�TVG�G \ ��P|�*)�H \ J�SUfC�XG�L"I�R��XP�m�G \ d���P�P�S�L"�&Z�GnI�d�d \ R \ ,J"IKL���Z�JeN \ N�S \ N��
�VJ"I�G�N���R�Z�fgS�G�T�P�SUL \ â � § ç ê ­u� § ç o B Í ¼ µ � è P�TVSULmæbaC_rTVJ�N�J��XP�N��b��J"I�G�N���Z�JeI�Z©N���P�P�Z�P
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Ê�ËÍÌhÎ�ª�^Bæ�ª Ã ;cTVf[IKS�G��XP�d�SUG \ fCIKL"S ] Z���Pbd�TVZ�~���JlL"PgH*I�J�RU��P�N�S]� \ J��XG�L�PQN�S�P�HBT�P�SUL�SUÏ5Pb�*)�H \ J�SUfC�XG�L"I�Z-)B^@�;Iÿ �VZ�J��
H�J�T/~?S���G.LeN���RvIQJ \ Ï \ J���G�dX� Ö ¸V¸/×�^
N���PeR�Z�fgS�G�TVP�S�L \ P|I�dXL�Z���RUR��XfC�XG�L�N�S�P�H7TVG�SUY�R��XPMä��WL \ G��XJ��VSU�[âÍÏ3I�S�P�d���I�Z#R���H�L"TVG�S ] Z����eÈ + Å §-Þ �nßOä \�] Z�S�H \N�p�Z�G N \ L���dXL���Z�JhN��jRvIKJ��V�cI�d�dX��H�L"I�G�dX�&�XLhN�� ÿ G��jJ \ P�TVR�Z�L"S�T�G�^?F�GnIKL�L���G�N*IKG�L�m�RU��P|H�J���fgS·5XJ��XP�P�S��VG*I1L"Z�J���P�*)�H \ J�SUfC�XG�L"I�R��XP&TVY�P���Jl~ \ �XPOaL��R�I�Y�mvTc�XJ�fg��P&G�T�Z�P�HB�XJ�fg�XL�L"��G.L�N \ Ø�anN�p�I�H�H7TVJ�L���J&N���P�d�T�G�L�J"I�SUG.L"��P�P�Z�JR���P�fgT�N¡5�R��XPhN���P�þ���;jP�^F@G d�TVG�dXR�Z�P�S�TVG�m¦R��nÏ5TVJ�f[IKR�S�P�fC�gN��XPpþ���;jPrN�TVG�G��EI�dXdö5�Pga�Z�G G�TVZ�~���I�Z N�TVfCI�S�G��[N��#H�Þ.��P�S ] Z����G�I�H�H7TVJlLMI�G.L&RU��PcTVZ�L"SUR�P�L"Þ \ TVJ�S ] Z���P&G \ d��XP�P�I�S�J��Qa[RvICd�TVfgH�J \ Þ���G�P�S�T�G�N���PjJ \ IKdXL"SUTVG�Pc�*)�d�RUZ�P�S�~V��P�N�I�G�PRvIEJ \ �VSUTVG,N��[~KI�R��XG�d���â3TV£ÀR��[f \ d�I�G�SUP�fg�CN�p \ dMÞ�I�G��V�nN���P ] Z*I�J:9�P�N�TVfgS�G���ä��WLQai��J"I�G�N�P ß ¼ ^�F@GAP \ ,R���dWL"SUTVG�G*I�G.LbZ�G,N���P \ LMIKL�P ÿ G�I�R�P
N�ZÎ;��OGBm�IKZAR�SU��Z�N��[P�TVfgfC�XJ
P�Z�JbL�TVZ�Pbd���Z?)?,ßd�S<m=T�GAIiIKd�dö5XPQaEN���PÏ5TVG�dXL�S�TVG�P�N��&PlL"J�Z�dXL"Z�J���N�Z G�Z�dXR \ T�G H�R�Z�P�Ï5TVG�N*I�fg��G.L"I�R��XP�^��|��P�Ï5TVG�dWL"SUTVG�P|H7��J�fC�WL�L���G.LhN�p�I�d�d \ N��XJ�a�N��G�TVZ�~���R�RU��P�S�G�Ï5TVJ�fCIKL"SUTVG�P�d�TVG�d���J�G*I�G.L�mÝN��&Ï3I/~�TVG#� \ G \ J�I�R��Km�R��XPhd�TVJ�J \ R�IKL"SUTVG�P��XG.L"J�� ] Z*I�J:9�PcaQR<p�SUG�L \ J�S���Z�JN�ZEG�Z�dXR \ TVG�^
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{eTVZ�PeI�R�RUTVG�PhSUG�L�J�T?N�Z�SUJ��&RU��Ï5T�J�fCI�R�SUP�fg�jZ�L�S�R�SUP \ H7TVZ�J�N \ d�J�S�J���RU��P \ L"IKL"PeN���HBT�RvI�J�S�P"I1L"S�T�GnN�Z©f \ P�TVG~V��dWL"�XZ�J�^��;�XP \ LMIKL�PbN��CP�H�S�G¤N�Z,f \ P�TVGÀ~���dWL"��Z�JOP�T�G�LbN \ d�J�S�L"P
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Ø��ª{<���8{<�;���%|t{<�I�R��{<~I�RS¼�M�U���M�M� |8}@��~I�M� 6 ~M}@|��ª{<�=�@S'���RS'�W.á�M�U��|8��~M�*�Ç×ØS��%Æ��X|8?*�hS�S*�X|t�W|8}V�@}V�X��L�<�M�¦�*|8�R�M}VS*�e��{��'�<~M�US*�X«�{�|8}@��~��MS�����ÞM�'�@}V�'}�|8���ª{<~M�¦��{=«<��}VS�|'�2Ð�VST�US*�L?*�UST�D�-9e�M{<}V�T�����-{>.WSh�MST�	�ª{<~�|8} 6 ��{>|8}V�<~ÙS*�X|��R� 6 ~M}@Sh�M{<���V{��R}V�US*�*|U}V��~â�M�I��ÞM�<|8�<~�«�}V�%|8�MS*��ª{<~M�Ø�VS3�X�*Ú:�*�US'~�|U}VS'�L�M���'S*~�|8�US��RSk�£{��U�US3�M���XÆ��X|U?'�TSkg ø�Þ �M²�S*�e{<~M���@S'�ØÈ=S*|ÆØC�U��~�|e�R� 6 ~M}@�p�MSk�V{�Cá*�hSKÚj{<Û'�<~t���RSe�ª{<~M�ã�@Sp�US*�L?*�USp�»��ÞM�*�V}@�'}@|U�<�<×ØSp�US*�L?*�USeS*�X|d�R|U}V�V}@�U�K�L�<�M�Ö� |8�M�M}@S'�ã�V{3�'�<~M�US*�X«�{�|8}@��~�M���U�M}@~C�ª{�~M�¦��{=«��<}VS��'�
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4k{�~M�Ø�@S¡�X�*Ú:�*�US'~�|U}VS'�;�MS��US'�;���K�M�nú Á �	��{��M}@�X|8�X}V�M�W|8}V�<~h{�~M���M�V{<}V�XSe�D�-�R~¼�h�*�U��~T«�S*�*|8S*�M�pS*~5�H�T�'�X��~M��M�US*�M�M���X��{<�V{<}V�XSHS*�X|¡�M��~R~M���ª{<���� Â�Kä'å�æ È � Ø � � Û ä*å�æ ÈWç=ØBÜ � �_ ­W_ þ ­ ö ÈWç³Ødè � è�c\° + ú7Û1ß�Ü _ ­W_ þ ­ ö cMé° è � · è ÈWç=Ø + âj9��@� 8.ä

��êËf S'�%|£����{<�T�M�@}@|8�R�MS£�MS��M�*�'�U�<}V�U�U{<~M�*S<�K²�S'�T�M�U�1ØXS*�*|U}V��~M�T�MS*�h�X�<|©{�|U}V��~R�t�U�M�s�VS*�T{<~M���@S'�TÈºS*|	Ø öÈWç=Ø`è � èëc;° + �;S'�R«<S'~�|H�'�rS .W�M�X}V�TS'�3S*~FÚ:��~M� |8}V�<~F�MS'��Ú:��~M�*|U}V��~R�3�MS=¥§}@��~MS*�&Ú�ìÊÑÊ þ Û*Ô�Ü¡�	�M}Ñ�US'�R�U�'�XS'~�|8S��{��M�U�<�ª{<�M}@�V}@|U�=�	�D�r�M~á� |©{�|H�	�ª{<~�|U}V�	�MSâè � ç8í + �XST|U�8{<~M�%Ú:���U�TStS'~Ù�*|8{�|�è � ç8í é + {<�M�U?*���R~MSs�U�<|8{�|8}@��~î��
ö ÈWç=Ø`è � èëc;° + � B>ï !

î<ð¦ñ�ò�ó_ ­ Á>ô�õ ç©È�ç�ö õL÷ ø 9��@��b�ù²�S*�¡Ú:�<~M�*|U}V��~M�e�RS�¥§}@��~MS*�e�U��~�|H�
ñ òò Á>ô�õ ç©ÈWç'ö õL÷ � ö �� ú æUûVü È�ý�þ	ÿ��
ñ�òÁÀÁ>ô�õ ç©ÈWç'ö õL÷ � ä'å�æ Èñ òþ ò Á ô�õ ç©ÈWç'ö õL÷ � �� ú æXûVü È<ý'ÿ��² {s�M}@�X|8�X}V�M�W|8}V�<~�{<~M���R��{<}@�USk�*�-S/.R�R�U}V�TS�{<�@���U�e�*���h�TSt�� ô ä'å�æ È�ç õ ç�� ÷ � !
î<ð �_ ­W_�� ­ ñ�ò�ó_*­ Á$ô�õ ç©ÈWç�ö õ»÷��;ô
	�÷ _ ­W_ � ­ ñ�ò_�� ­ Á>ô�õ ç©È�ç�ö õL÷ ø 9��Ç� Å ù

��êÙ�V{¼�M�'�;S'~R�ª{<~M�*S£S'~�� �R�U�"«�}VS'~�|H�MSs��{¼�h{�|U�U}V�*St�MSs�MS'~R�U}@|U�s�MSs�U�M}@~��R�Ù�
�R�<|8��~Ù¢¼|8�U{"«<S'�X�����-�*���M{>�|8}V�<~�9��@���W�ª²`�-�*�	�ª{�|8}@��~�9=��� Å �LS*�R|¡�'�r�'�'�X}V�XS<�\¢t���-{<}V�RSk�MS����r�'�	�ª{�|U}V��~59��@�����
� ô ä*å�æ ÈWç õ ç�� ÷ � m���� Á q � �� !

î<ð �_ ­R_�� ­ ñ�ò�ó_ ­ Á$ô�õ ç©ÈWç'ö õL÷��;ô
	�÷ �_ ­R_�� ­ ñ5ò_�� ­ Á>ô�õ ç©È�ç�ö õ»÷��� ø 9��Ç���$ù
4k{<~M�H�VSt�'{<���MS'��Új{<}V�X�'S'{<�W.â~M�<~��;���V{<�U}@�U�'�*�D�M~��LS*�Ù�RST�R�*«�S*�V���R�LS*�hS*~	|={�«�S*�h�V{¼�MS'~M�X}@|U�T�RSh�X�M}V~â�M��
�M�<|U��~C~R���M�¡{<�T?'~MS�¢s���rS .W�M�XS'�U�X}V��~��

� ô ä'å�æ È�ç õ ç�� ÷ � !
î<ð�� �ú ô � ö µ Á &ÁÀÁ�÷�� �ú ô ! µ Á &ÁÀÁ ö � ÷ ä'å�æ�� Èö � ú! #"%$ Á &ò Á æXûVü ú È ä*å�æ õ ö $ Á &ò þ ò æXûVü
� È ä'å<æ ú õö & ä*å�æ ú � ¶ µ òòÀò æUû@ü
� È � µ òÁÀÁ ä'å�æ�� È�ö � ú! #"%$ òò Á æXûVü ú È ä*å�æ õ ö $ òò þ ò æXûVü
� È ä'å<æ ú õ;¸ö & æXûVü ú � ¶ � ú('*)+$ � ò Á æXûVü ú È æXûVü õ,� '*)+$ � ò þ ò æXûVü-� È æXûVü ú õ\¸� . ú & ô � � & ÷ ä*å�æ � ¶ µ(/òÀò æXûVü0� È � µ(/ÁÀÁ ä*å�æ1� Èkö � ú( 2"3$ / ò Á æUû@ü ú È ä'å�æ õ ö $ / ò þ ò æUûVü-� È ä'å�æ ú õ ¸� . ú & ô � � & ÷ æXûVü � ¶ � ú4'*)5$76 ò Á æUû@ü ú È æUû@ü õ,� '*)5$76 ò þ ò æUû@ü
� È æUû@ü ú õ;¸98 ø 9��Ç�<��ù



�����9�~M~MS/.RSH9=�10ª���U�h{<�V}@�U�TS��RSH����{�~ª{<�@Æ��XS�{<~M���M�V{<}V�XS3�MS*���R�U���M�M}@|U�e�MS��M�'�*�U��}@�U�U{<~M�'S��M���T�'�U�<~�«<S'�*|US'�M�
��êC�@S'�e�*�V�'�TS'~�|U� µ �ÿ�: �U��~�|¡�M� 6 ~M}V�¦�ª{��H�

µ Á &ÿ;: � � Áÿ�: � &1< � &ÿ;:� � &1< ø 9��Ç��,�ù
µ �ÿ�: � � �ÿ�:� � &1<>= å@? $ Ã � � ç ú ç ! ø 9��Ç�(A	ù
µ �ÿ�: � � < � �ÿ�:� � &1<B= å!? $ Ã �DC ç�ERç # ç�F ø 9��Ç�!��ù² {s�M}@�X|8�X}V�M�W|8}V�<~¼S'~ ä'å�æ È�� õ S*|G� �*��~�|8}@S'~�|H�����'�V�*�hS*~�|8�¦�MS��£{>|8�U}@�'S µ �ÿ�: }V~M�R�'�;S'~M�ª{�~	|U�'�

uwv�H I �Uþ¯ÿ^ú�÷ zHõHö�ø*� þ û¯úKJML^���NJ�ø�ù4ø=ö�� û`õ7þ¯ÿ>J�õ z��7ø�ú ÿ²�SH�
�M�<|U��~FS*|3�VS��T�'�U�<~1«�S*�*|8S*�M�k��~�|3�VS'�¡�5O'�TS'�¡~M�����M�XS'�����M{<~�|8}V�	�MS*� ø ¤�Ò�� Ì ù �L43S=�*S*|X|8S=�<�M�US*�%�«<{>|8}V�<~D�Ö��~J�;S'�R|T�X�M�M�;���US*�T�	�MS5�@S��h�*�U��~ «�S*�*|US'�M�T�'��~R�US'�%«�S����P�M�'�@}V�*}@|8�h�M�J�
�M�<|U��~D�d×ØS*��{º�US «�}VS'~�|h¢��{5�'��~M�XS'�%«<{>|8}V�<~á�MSh���P�M�'�@}V�'}�|8�t�ª{�~M�=�V{5«<��}VST� øRQ ×TSk×��;���M�,UWV�X9Y0Z![\[^]`_bac]`_�d
e`dgfRh�Xji([0k�]`l`m(Z!fnd
i([�ù�{<�«�S'�%|8S/.Ùg ó Þ �ª{<~M�H�VSs�X�*Ú:�'�XS'~�|8}@S'�`�M�Ù�'S*~	|U�USh�MSs�£{<�X�UST�M�á�%Æ��X|8?*�hS�� 4k{<~M�H�'ST��{<�*����~�|U�U���W«�ST���RS£�VS*��'�V�*�hS*~�|8���MS��h{�|U�U}V�*Sh�RS*«�}VS*~M~MS'~�|s~	�M� ø �US��X�*Ú:�*�US'��¢F���-{<�M�;S'~M�M}@�'Sh9 �MSporq<,(s�ù=¢1���-S/.W�'S'�W|8}V�<~ �MS µ Á &ÁÀÁ �µ òò þ ò �WtÀ� µ �ò þ ò �u<�ý µ /ò Á �WtÀ� µ 6ò Á �M��~�|3,h�US*�M�VS*�hS*~�|3�X��~�|k}V~R�M�'�;S'~M�M{<~�|8�'�L²�{h�M}@�X|U�U}V�R�R|8}@��~�{<~M���M�V{<}V�XS��MS���r�'�	�ª{�|U}V��~C9=�����h~D�rS'�%|�{<�V�<�U�¡�M�'�;S'~M�M{<~�|8St�	�MS��MSt�T«�{<�U}V{<�M�VS*� ä'å�æ È£S |wv���êpv � õ öx� �US'�R�U�'�XS'~�|8S���-{<~M���@S�S*~	|U�USt�@S=�M�V{<~F�MS��R�'�'�X��}V�X�8{<~R�'St�M�º�T�'�X��~F«�S*�*|8S*�M��S*|��@S=�M�V{<~F�M� 6 ~M}Ñ�ª{<�k���-�*�VS'� |8�X��~F}V~R�'}V�RS'~�|S*|¡�M}zyL�M�X�T� � ô ä'å�æ È�ç õ ç�� ÷ � !
î<ð�� �ú ô � ö µ Á &ÁÀÁ�÷�� �ú ô ! µ Á &ÁÀÁ ö � ÷ ä'å�æ�� È

� & µ òò þ ò æUûVü � È ä'å�æ ú v§ö ú . & ô � � & ÷ <�ý µ /ò Á æUûVü ú È ä'å�æ v 8{`~Ë�ª{<�%|8}@�'�M�@}VS'�*�`S'~Ë�X�M�M�;���8{<~�| Q ×TSk×3� � ÁÁÀÁ S*�X|�~	�M��S*| � & ÁÀÁ S*�X|��*��{<��¢á���r�M~M}�|8�<�}|k~Ð�;S'�R|¼{<�V���X��M�'�X}@«�S*�'�;¢t�ª{<�%|8}V�Ø�MS����r�'�	�ª{�|U}V��~59=���<,R�R��{��US*��{�|U}V��~�S*~�|8�USc< S*|¡���r�'�@�'�TS'~�|e�MS��h{�|8�X}V�'S µ Á &ÁÀÁ �
<�~ � � & µ Á &ÁÀÁ� ö µ Á &ÁÀÁ ø 9��Ç�4��ù
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