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Introduction

5 mi, ye’ 1
mwl|l——7]=
(-5) = e (=)

Ar = Ao+ Ap(mi,,) + Ax(In(mu))

To have equal uncertainty on my, Amw =~ 0.006 - Amygp

Current Amyio, = 1.1 GeV = Amy =7 MeV
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Tevatron

— pp collisions at /s = 1.96 TeV
— Up to now: [ Ldt > 9 fb~! delivered / experiment
— Measurement of my: 200 pb~' (CDF), 1 fb~' (D®)
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W (& Z) Signature

anfiproton

— High momentum lepton, |n| <1
D®@: pr(e) > 25 GeV; CDF: pr(¢) > 30 GeV

— High momentum neutrino — Large Ky
D@: Ht > 25 GeV; CDF: Ft > 30 GeV

— Small-ish recoil: ut < 15 GeV
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Measurement Strategy

Electron PTw

pr(v) = —pr(l) — U

m% = 2pt(£)p1(v)(1 — cos Agy,)

— Template fits on parametric simulation of mr, pt(¢) and pt(v)

— Precision on pt(£): 10™* level; precision on ut: %-level;

M.P. Sanders 6 LMU Miinchen



W Production

dN/dm,
dN/dp.(e)

55 60 65 70 75 80 85 90 5 ~30 35 40 45 5
m, (GeV) pr(e) (GeV)

— Production/decay model: RESBOS, PHOTOS/WGRAD

— Dominant uncertainties:

x PDF: =~ 10 MeV
+ Photon radiation: ~ 11 MeV (CDF), =~ 7 MeV (DQ)
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Electron Energy Scale (DQ)

— Calorimeter calibration

— Corrections for energy-loss in uninstrumented regions

* Detailed GEANT simulation

x Material tuning with 4x15 fractional energy distributions

= FE and 7 dependent parameterization of response and resolution

EM1

EM2

EM3

Combined

e 0.1648 + 0.0162
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Electron Energy Scale (DQ)

Eeas = aFEie + 0 = fit for a and 3 in E. bins

—Data
—FAST MC
x?/dof = 153/160
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= Largest uncertainty on my: 34 MeV
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Lepton Momentum Scale (CDF)

— Tracker calibration = precise tracker simulation

— Alignment using cosmics

— Momentum scale

* Set by fits to 600k J /v events

+ In bins of 1/pt() and cot 6,
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= Uncertainty on my: 17/30 MeV (muon/electron)

E/p(W - ev)
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Recoil Momentum Scale

i = U2 4 g2t 4 g geton - Scale set by iy in Z — £ events
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Uncertainty on myy:

— D@: 6 MeV (m7), 12 MeV (p7), 20 MeV ()
— CDF: 9 MeV (m7), 17 MeV (p7), 30 MeV (F1)
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Results (CDF)

blk W — puv events 64k W — ev events
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Combination of six measurements:
—1
mw = 80.413 + 0.048 GeV (200 pb™ 1)
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Results (DQ)

500k W — er events

10000 20000 20000
> - -1 ~Data > - -1 ~Data > - -1 ~Data
3 -(2) Do, 11 ™, —FAST MC 3 -(6) DO, 11 —FAST MC 3 -(€) DO, 1 b —FAST MC
s L mBackground et L mBackground et L mBackground
S 7500 X2/dof = 48/49 = 15000 X2/dof = 39/31 = 15000 X2/dof = 32/31
2 - £ - 2
¢ 5000 £ 10000 £ 10000
w C w r w
25001, 5000 5000
w ! e —— w . ——..
< < <
Zéfmt‘ \W\ Q@mﬂ-‘u‘r -‘.‘+ H’.‘ \Lj"\‘.ﬁ‘ | ‘% w’& : H W | Z%LH HH%.‘\.:M L 4oy ‘T‘M‘T\ +\ 100 t \‘?M‘; 1! ++ i 2; ) u:.:' L#.‘HMJ\' ;..‘m I \“F“#:.T“-::.\%#’:;’::.‘ 1t +‘1+\ |
Ogr " ﬁ"?“\lui‘.?" T 1.+’+’ :‘iﬁ“ﬂ‘.:\"\ "?.“1'\‘:‘. T.’r”‘\‘w‘”lﬁ'}rﬁ % Of o TT\,H?‘T‘”TT,\.” \ 71.-; e T OI‘T”W T ‘m‘“:"-ﬁ;'\" U SA
-25‘ o i [ ! 2: ' M [ (I -ZET ! [ s [
50 60 70 80 90 100 25 30 35 40 45 50 55 60 25 30 35 40 45 50 55 60
m, (GeV) ps (GeV) £, (GeV)

80.401 £ 0.023 GeV 80.400 £ 0.027 GeV 80.402 £ 0.023 GeV

Combination of three measurements:
mw = 80.401 £ 0.0214,; £ 0.038,,s: GeV
mw = 80.401 4 0.043 GeV (1 fb™ 1)
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— Correct old CDF measurements to modern PDF

Combination

— Correct to the same I'y value

— PDF, QED, I'y uncertainties correlated

CDF Run 0/1 —— 80.436 + 0.081
DO Run | ——@— 80.478 £ 0.083
CDF Run 1l —e— 80.413 £ 0.048
Tevatron 2007 —o— 80.432 + 0.039
DO Run I —e— 80.402 + 0.043
Tevatron 2009 —o— 80.420 =+ 0.031
World average - 80.399 + 0.023
[ I | July09
80 80.2 80.4 80.6
m,, (GeV)
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Interpretation

Standard Model (erewwe SUSY ero 81, 035000 (2010)
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Using myop, = 173.1 £ 1.3 GeV

= My = 871_32 GeV
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Future
More data, at higher £
— Smaller statistical uncertainty
— Better determination of momentum scale
— Better constraints on production model

— More energy in the detector
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Conclusion

— myw = 80.420 + 0.031 GeV (Tevatron)
mw = 80.399 + 0.023 GeV (Tevatron & LEP)

— Precision from Tevatron better than LEP
— Goal: get down to 15 MeV uncertainty

— Find the Higgs boson . . .
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W Boson Width

Sensitive to decays to non-SM particles

New Tevatron combination: I'i)y = 2.046 4 0.049 GeV

Width of the W Boson

Measurement : 'y [MeV]
CDF-la ® 2,032 + 329
CDF-Ib o— 2,043 + 138
DLI-| o 2,242+ 172
CDF-II '—0—'-' 2,033+ 72

DO-II —e— 2,034 + 72
x>/ dof=1.4/4
Tevatron Run-I/1l —0—~ 2,046 + 49
LEP-2+ | 2,196 + 83
| World Av.* = 2,085+ 42

* (Preliminary)

| 1 1 L 1 |
1600 2000 2400
rW [M eV] February 2010
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CDF Electron Tracking
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Selection & Background

Very small background

W — 1v,

L — U

Electron/muon-like jets

D@ < 6 MeV selection, < 5 MeV background

CDF = 9 MeV background (large Z — pu contribution)
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