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ÜLÝ Þàß á â Ý ã ä Ý å á æ�ç á åè é ê â ãë ìí î Þ â á â ã áÝ ï â ãí Ý äàðÜLÝ Þàß á â Ý ã ä Ý å á æ�ç á åè é ê â ãë ìí î Þ â á â ã áÝ ï â ãí Ý äàð

ñ òôó õ ö ò/÷ øùûú õ ù õü ÷ ýóþ ÷ ýÿ ü � � � � ö � ��� � �ñ òôó õ ö ò ÷ øùûú õ ù õü ÷ ýó þ ÷ ý ÿ ü � � � � ö � ��� � �

-10<z<10 cm

10<z<39cm

z>39cm
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UWV X Y Z�[ \ ] ^_ X ` a b [ ] bV c Y Z b
dUWV X Y Z�[ \ ] ^_ X ` a b [ ] bV c Y Z b
d

eWfg hi j jg k kl%m lg nm o i p i krq nm slWt nt ku seWf g hi j jg k kl%m lg nm o i p i k q nm slWt nt ku s

Ntrk<20

20<Ntrk<40

40<Ntrk<60

80<Ntrk<60
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Mesure de la masse =
 bord de la distribution

mesure de la largeur = 
queue de la distribution
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ΓΓ �� � ��� � � �� �� � � � � �� ���� �� ��� ��� ��� � ��� ��� � �� �� �� �� �� �� � � �� � �� �� � �
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ΓΓ ¤¤ ¥ ¦�§ ¨© ¨¡ª ¨§ «¬ ¨¥ ¦ § ¨© ¨¡ª ¨§ «¬ ¨

ΓΓ  ® ¯�° ± ±²$³ ´° ± ´²® ¯ ° ± ±²$³ ´° ± ´²

ΓΓ µµ ¶ ·�¸ ¹º »¡¼ »¸ »½ ¹¶ · ¸ ¹º »¡¼ »¸ »½ ¹

ΓΓ ¾¾ ¿ À�Á ÂÃÄ$Å ÆÁ ÆÇÈ¿ À Á ÂÃÄ$Å ÆÁ ÆÇÈ



9  nov 2004, B. Tuchming DO France -   W/Z à D0 28

É�Ê ËÌ ÍÏÎ Ð Ñ Ê ËÉ�Ê ËÌ ÍÏÎ Ð Ñ Ê Ë

Ò�Ó ÔÕÖ × ÕØ Ù ÙÚ Ô ÛXÜ Ý Þàßá Ú âÕ ã Ýä Ø Ý âÚ'åÒ�Ó Ô ÕÖ × Õ Ø Ù ÙÚ Ô ÛÜ Ý Þßá Ú âÕ ã Ýä Ø Ý âÚ'å

æÚ Ó Ö Ù ç Õ Úá è Õ é Ýá ê âØ â ÝëæÚ Ó Ö Ù ç Õ Úá è Õ é Ýá ê âØ â Ýë
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Similar efficiencies and puritiesSimilar efficiencies and purities
CDF: Includes forward electronsCDF: Includes forward electrons
DDØ  Ø  : Includes  forward muons: Includes  forward muons
Improved stat + combined results in the near futureImproved stat + combined results in the near future
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Lepton universalityLepton universality  

e-µ universality tested  with Rµ/Re = g2µ/g2e  by CDF
gµ/ge = 0.998 ±0.004sta ±0.011sys 

R combined e and µ
σ x Br (W

"

lν)     = 2775 ±10sta ±53sys ±167lum pb
σ x Br (Z/γ*

#

l+l-) = 254.9 ±3.3sta ±4.6sys ±15.2lum pb

 Br(W

$

τν)/Br(W

%

eν) = 0.99 ±0.04±0.07

 

&

     gτ/ge = 0.99 ± 0.02sta ±0.04sys
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Stat Error, W WidthStat Error, W Width

Source                                                 ∆Γ(W) (MeV)
EM Energy Resolution                             51
HAD Energy Resolution                          50
W Underlying Event vs MB events         47
HAD Momentum Response                     40
EM Energy Scale                                      23
pT(W)                                                       29
PDF                                                           27
W Boson Mass                                         15
Primary Vertex                                         10
Selection Bias                                           10
Position Resolution                                    7
Underlying Event Correction                    4
Backgrounds                                              3
Radiactive Decays                                     3
Total Systematic Uncertainty                 107
Total Statistical Uncertainty                    93
Total Uncertainty                                   142

For the W mass 
measurement, we 
can not hide behind 
the stat error.  Run 
I stat error 70 MeV 
for 82 pb-1.  For 500 
pb-1 -> 33 MeV
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4.3 GeV4.3 GeVUparallel resolution

4.7 GeV5.6 GeVMT res at 80 GeV

.98 GeV1.8 GeVElectron resolution 
at 40 GeV

Run IRun II p14

4.3 GeV ->??4.3 GeVRMS of MET 
from UE

4% (1.8 GeV) ->2%? 
(1.2 GeV)

.98 GeVCalorimeter 
resolution at 40 
GeV

Run II p14->p17Run I

Sarah Eno, adm  18 oct 2004
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Measurement of the W mass at the LHC
mW is important parameter in precision tests of the SM

Electroweak Physics: Properties of W and Z bosons

2004:   mW = 80 425 ± 34 MeV                         LEP & Tevatron Run I
2007:   mW ≈ 80  ...   ± 20 MeV     (2.5 ·10-4)    incl. Tevatron Run II

Improvement at the LHC requires control of systematic error to 10-4 level

• Take advantage from 
   large statistics 
   Z → e+e−, µ+µ− 

• Combine channels & 
  experiments

⇒   ∆mW ≤  15 MeV 

A
tla

s
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' Forward-backward asymmetry
     estimate quark direction 
     assuming xq > xq

( Measurement of sin2ϑW effective 
• 2004: LEP & SLD

           sin2ϑW = 0.23150 ± 0.00016

)AFB around Z-pole
• large cross section at the LHC

               σ(Z → e+e−) ≈ 1.5 nb

• stat. error in 100 fb-1 
   incl. forward electron tagging

          (per channel & expt.) 

             ∆sin2ϑW ≈ 0.00014

* Systematics (probably larger)
• PDF
• Lepton acceptance
• Radiative corrections

Drell-Yan Lepton-Pair Production

A
tla

s
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