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l^QYl�m@pswrj¦z-leIq�
m��Hi$lLwrjsm�M¬�
�xvR�@�Hi$v5jYw¦v�z*Icl�m-{<jYm.M l�u
{<jsm i�ErlÂQH�
m$vxjs�qzxL:`�G�l�i�h����sz$zUl�ze\,PFErlFh�l�wOiUm��
��QH�
�5�
�rl�z¨js{Qi�Erl�g�Erl�m�Iq�|Irm$l�u%v�h�i$v5jYwqz¨�
m$l¦zUj M l��-Eq�Hi
Ervxy Erl�m]i.Eq�sw v5w uq�Hi$�qp��-Eql�m$l�GF�Oi.Erv���i$l�wqurzªiUj
Irm$j°ur�qh�l i$jOj�{<l��ÃM �r�5iUv5�RG�l�i l^QYl�wOi$ze\�|4jH�JleQsl�m�p
i.Erl�k6j
i.E¼Irm$l�u%v�h�i$v5jYwqz��smUl�v5w��
yYmUl�l^M l�wOi �Vv5i.E
ur�Hi��¦�Vvìi�Erv5w�l�mUm$jsm�z^\

PFErlwo!p u%v�z�i$mUvxkr�%i$v5jYw¡js{¦u%v5��l��xl�h�i$mUjYwÞzU�°z-�
iUleM �
wcu�i�Erlªu%vRr6l�mUl�wYi$vx�s�"h�m$jYz$zSz-l@h�iUvxjsw�{<jsmSi�Erl
�5l@�su%vxwrycp"z-l@h�jswcu¿�
wqu¿i.Ervxm�u�G�l�i$z]�
m$l��s�xzUj�h�j M¦�
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CDF Run II Preliminary
¨ n jets≥) + ν©e→(W

CDF Data 
ª

 
-1

dL =  320 pb∫
«

W kin:  1.1≤| 
eÆη® 20[GeV]; |≥ eÆ

T
Ç E

 30[GeV]≥ ν¬
T]; E

­2
 20[GeV/c≥ W

T M

Jets: |<2.0η®JetClu R=0.4; |
hadron level; no UE correction

LO Alpgen + PYTHIA
 normalized to DataσTotal 

jet
°st1

jetnd2

jetrd3

jet
°th4
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Ic�
m$l�u¬i$j i�Erl¨kcjsi.E|Irm$l�u%v�h�i$v5jYw:\ ~ l��Yz-�rm$l^M l�wYi�z
z.ErjH� i.Eq�
i]i.Erl¬GF�Oi�Ervx�|Irm$l�urvxh�i$z2iUj°j�{<l��ÉEq�sm$u
G�l�i$zª�swqumg�Erl�m�Iq�|Irm$l�u%v�h�i$v5jYwøv�z[M jYz-iU�x� h�jYwqzUvxz-�
i$l�wOi¬�Vvìi�E�uq�Hi$�ø�Vv5i.Ervxw l�mUm$jsm�ze\ �LwryY�r�x�sm¦h�jsmU�
m$l����Hi$v5jYwqzVk6l�i��Cl�l�w�i��Jj?Eq�sm$url�z-i�G�l�i$z2�
m$l]vxwYi$l�mU�
l@z�i$v5wqy�i$j�z�i$�qu%� k6l�h��
�qzUl �����
m$ysl¦j I6l�wqv5wry��sw%�
yY�5l�v�z l5caIcl@h�i$l�u i$j mUl@h�l�vNQsl��x�smUyYl¥vxwOiUl�mU{<l�m$l�wch�l
h�jswOiUm$vxkr�%iUvxjswcz¬v5wch��x�qu%l�u*vxw �]M¬�Hi$mUvRc l��5leM l�wOi
url�z$h�m$vRI%i$v5jYw"p kr�%i]Iq�sm-i$vx�s�5�x�ÊM j°url��xl�u¢vxwÉIq�
mU�
i$jsw z.ErjH�Cl�m���I=IrmUjO�shVErl@z^\ g�Qsl�m��
�x�V�
yYmUl�l^M l�wOi
{<jYm��swrys�q�x�sm¥h�jYmUm$l����Hi$v5jYwqz¬k6l�i��Cl�l�w i��JjsEc�
m�u°�
l@z�i%G�l�i$z¬k6l�i��Cl�l�w�uq�Hi$� �swqu�kcjsi.E}Irm$l�u%v�h�i$v5jYwqz
�smUl yYjOj%u l5crh�leI%i �Hi�ºOËs�µÌ �-Eql�m$l ��zUv5yYwrvRbr�
h��
wOi%Icl@��l�vxw i�Erl¬GF�Oi.Eqvx�qIrm$l�u%v�h�i$v5jYw:\ T�w h�jYw%�
h��5�cz-vxjsw"pci.EqlHg�Erl�m.Ic� ~ jswOiUl AC�
m$�5jcpch�j_M krvxwrvxwry
Ic�
mUiUjsw*z.ErjH�Jl�m¦�swqu¼M �
iUm$vÍc l��xl^M l�wOi�u%l�z$h�m$vNI%�
i$v5jYw j
{xG�l�i$z]�cz-vxwry�i.Erl�A�Î%Î K �
�xysjYmUv5i.EUM?Ï^Ð ��Ñsp
Ec�szJkcl�l�w¬{<jY�rwqu i$j�u%l@zUh�mUvxkclLi.Erl�G�l�iFIrmUj_Icl�m-i$v5l@z
k6l�iUiUl�me\

Ò f¥�Á���³B�`'_^@�^�`�Ó�Cz@�`'acb
PFEql u%vRr6l�mUl�wYi$vx�s�,h�m$jYz$zVzUl�h�i$v5jYw�j
{*L"E Á,è u%l@h����%z
i$j�Ô"Õ�Ô_� �sz�� {<�rwch�iUvxjswej
{�kcjOz-jYw iUm��
wcztQYl�m�z-l
M j_M¦l�wOiU�UM
���0vxz�I6l�mU{<jsm�M¦l@u¥�cz-vxwry�i.Erl]B%� u%l��
i$l�h�iUjsm��Hi¥Dql�m�M¦vx���
k:\ PFErl ur�
i$� z$��MOIr�xl��qzUl�u
{<jYmFi�Ervxz�M l��szU�rm$l^M l�wOiQh�jsm$mUl@ztI6jswquqz�iUj �sw¦vxwOiUl��
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ysm��Hi$l�u �x�UM v5wrjOz-v5i�� j
{:¡stYZ-o��,�	�,\ÚPFErl0l^QYl�wOiJzUl��
�5l@h�i$v5jYw�{<jYmiL"E Á"è h��
wqu%v�ur�
iUl�zSm$leSO�rvxm$l�zCi��Cj¦v�zUj
�
�x�
iUl@uøl�wrl�m$ys�øh��x�qz�i$l�m�z¨v5w½i�Erl�l��xl�h�iUm$j M¬�
yYwrl�i$vxh
h��s�5jYmUvNM l�iUl�m$ze\�PS�CjHErv5y_E#o!pøv�z-jY�x�
iUl�u�l��xl�h�i$mUjYwqz
{<jsm�h�l�wYi$m$�s��W�� �:�U���_�R�,Z���h�l�wOi$m$�s�'p�h�l�wYi$m$�s�ì��l�wcurh�� I
W×�_� X��k� �:�=�Ø�U�)n Z�pcl�wquqh���Ir��l�wqurh�� I�mUl�ysvxjswqzL�smUl
z-l��5l@h�i$l�u��
wqu�v5i$zLurvì��l��xl�h�iUm$jsw�v5w�QH�
m$vx�swOiFM¬�YzUzVv�z
mUl"SO�rv5m$l�u¥iUj k6l]kcl�i��Jl�l�w�¸HZ¦�
wcu$�_��ZO�2l^�]E9Ù5� \

PFErl�M l@�szU�rmUl@u-o!p�u%v�z�i$mUvxkr�%i$v5jYwªv�z�z.M l��smUl@u
u%�rl½iUjÁu%l�iUl@h�iUjYm�mUl@z-jY�5�%i$v5jYw l5rûl�h�i$z�i�Erl�m$l�{<jYmUl
i.ErlyM l��Yz-�rm$l�u³LekcjOz-jYwso p z.Icl@h�iUm$�UM v�z��rw%�
{<js��u%l�u�i$j�h�j_MHIc�
m$l2�Vv5i.E�i�Erl�jYmU��u%vxmUl@h�iU�x� \CPFErl
jskqzUl�m�Qsl@u}L¡k6jYzUjswmo p u%v�z�i$mUvxkr�%i$v5jYwÁvxz�ztErjH�Vw
v5w¿D�vxy=\cX �swqu�v�zLh�j_MHIc�
m$l�u�iUj i�Erl#Irm$l�u%v�h�i$v5jYwqz
kq�szUl�u�jYw �Vl�zUkcjOzV�t�"`2G�Erj
i$jYz��×� ~ jYwOiUl½AC�smU�xjqp
�Vvìi�E ACPVNFY2tU\N�^MÚIq�
mUiUjYw u%v�z�i$mUvxkr�%i$v5jYw¢{<�rwqh��
iUvxjsw:\ �L��zUj v5i¦v�z�h�j MOIq�smUl@u½iUjøi.Erl�zU� M¦lqIrm$l��
u%v�h�iUvxjsw �Vv5i.E z.M �s�5�ÂcO��h�jYmUm$l�h�iUvxjswøkq�szUl�uøjsw �
w
�UIûur�Hi$l�u¢m$l�zU�UMOM¬�Hi$v5jYw iUl@hVErwrvÛSY�ql u%leQsl��xj I6l�u
iUj �qwqu%l�m�z-i$�
wcu�i.Erl�o p u%v�z�i$mUvxkr�%i$v5jYw vxw z-leM¦v5�
v5wch��x�qz-vNQsl�u%l�leI vxwrl����sz-iUv�h¥z$h��
i-iUl�mUvxwry½ur�Hi��U\ø�0z
z-l�l�w�vxw¿D�v5y!\ûXrpqk6j
i.E�IrmUl@u%v�h�iUvxjswczLu%l�z$h�m$vxkcl]i�Erl
ur�Hi��¦�Jl��5��\

PFErliL�k6jYzUjsw[o!p u%vxz-iUm$vxkr�%iUvxjsw {<jYmFL¥m���Irv�u°�
vìi�� j
{O�4nøvxz¬l^caIcl@h�iUl@u iUj k6l¿�,Q��sv5���
kq�5l�zUjOjYw"p
�-Erv�hVE¿�Vv5�x��iUl�z-i4{<jYm0�sw¿�UIûur�Hi$l�u�m$l�zU�UMOM¬�HiUvxjsw
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i$l�hVErwqvNSO�rløi.Eq�
i|IqmUl@u%vxh�i$z��§z.M¬�
�x�ì��c�kqmUjO�su%l�w%�
vxwryq�×� \

Ü f
Ý�acb�D Þ�C�_@`>a6b�_
PFEql0ACB0D�Eq�sz��iM l��szU�rm$l^M l�wOi�j
{ K `�G�l�i�z�IrmUjs�
ur�qh�i$v5jYw�kq�Yz-l@u¬jswq�Yn
Z�o��"�:�V�swqu¬i�Erl�M l@�szU�rmUl��
M l�wYi v�z½h�j MOIq�smUl@u iUjÞi.Erl�wrjsm�M¬�
�xvR��l�u¢�4�RIr�
yYl�w�`2GQ�Oi.Erv��yIrmUl@u%v�h�iUvxjswx\¡AJj MOIq�
m$v�z-jYwqz ztErjH�
m$l��Yz-jYwq�
kq�5l2�
ysm$l�leM l�wOiCk6l�i��Cl�l�w¥i�Erl[M l��szU�rm$l�u
h�mUjOzUz¦zUl�h�i$v5jYw§�
wcu i.Eql|IqmUl@u%vxh�iUvxjswqze\ PFErl�B[�
Ec�sz�M l@�szU�rmUl@ukL:`�G�l�i�z�Irm$j%u%�qh�iUvxjsw �Vv5i.Ek¡OX
Z
oA�"�	�F�
wqu h�j MOIq�smUl@u2iUj4i.ErlSGF�Oi.Eqvx�0�
wqu�gaErl�m�Iq�
IqmUl@u%vxh�iUvxjswqze\ PFErlÊM l��Yz-�qmUleM¦l�wOi*v�zÁh�jYwqzUvxz-�
i$l�wOi��Vvìi�E i�ErlmgaErl�m�Iq�sIqmUl@u%vxh�iUvxjsw �Vv5i.Eqv5wel�mU�
m$jsm�ze\��4�xzUj�i.Erl�B[�ßEq�Yzª��wrl��ÃM¦l@�szU�rm$l^M l�wOi
js{-L�o!p*u%v�z�i$mUvxkr�%i$v5jYwøkc�szUl�uøjsw$¡YtsZfo��"�:�ª�swqu
Ec�sz2h�j MOIq�smUl@u�iUj�i�Erl��Ll�zUkcjOzV`2G�Erj
i$jYz ~ jYwYi$l
AC�smU�xj=\eT�i�z.ErjH�Lz i�Eq�Hi¥i.Erl ~ jswOiUl AC�
m$�5j u%l��
z$h�m$vxkcl@zCi.Erl%M l��Yz-�qmUleM¦l�wOiS�Cl��x��\

K l§l^caIcl@h�i i�Eq�Hi½P,leQ��
iUm$jsw¢h�jswOiUvxw°�rl�z�i$j
IqmUj9Q°v�u%l vNMHIqmUj9QYl�u m$l�zU�r�ìi�z jYwàQsl@h�iUjYm§k6jYzUjsw
W K E L	Z�`�G�l�i�z�Irm$j%u%�qh�iUvxjsw¥�swqu kcjOz-jYw#o p u%vxz-iUm$v5�
kq�%iUvxjsw:\

�qD"á"b�a�â?Þ>\�B�ã!ä§\ObA@@_
TÚ�Cjs�q�xu �xvRlYlLi$j]i.Eq�swUl¦i.Erl2h�jYw%{<l�m$l�wqh�lLjsm$yY�swrvN���
l�m$z¬�swqu �JjYm.l°vxwryøyYmUjY�UI§�xl��Yu%l�m�z�{<jsm i�Erl�vxm¬v5wr�
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