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» CDF II [Aaltonen et al., Phys. Rev. D77, 112001 (2008)
W — v, Myy+ — My,— = 0.286 =+ 0.152GeV
W —eve My, + — My, — = 0.257 £ 0.117 GeV
W — pvy, eve My = 80.413 4 0.048 GeV

» Precision on My achievable because W+ g W™ in pp collisions
e LHC:

cp
» Announce 61(\2';‘) ~ 10MeV,...but forgot W+ <A W~ in pp collisions

—OUR PROSPECT —
Dedicated systematic-robust strategies/observables
for My+ — My, & My pr-based measurements

..., but first some basics on W and W~ in Drell-Yan-like at the LHC



;\iw+ — My, _, My (4/14)
1. Introduction

W= production in pp & pp collisions
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L7 Introduction W= decay for pp & pp collisions
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L7 Introduction W= decay for pp & pp collisions

pp (VS =14TeV)
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L7 Introduction W= decay for pp & pp collisions
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2. W properties LHC Addressed systematics errors in our studies
2.1 Main sys.

® Apparatus:

» Energy Scale (ES)
> (e te-) = J/U, T, Z
> (gj+ —g—) W+, W- NEW!

» Track parameter reconstruction

® Phenomenology :
» Quarks (k)
» PDF (global)
> ) gV NEW!
» s—c¢ NEW!
> b (Mw) NEW!

® Analysis:
» Monte Carlo: WINHAC! (W — eve, uvy), ZINHAC (Z — ete™, ptpu™)
> L =10fb~!, ATLAS tracker (i.e. pr, > 20GeV & || < 2.5)
» My,+ £+ My,— — Template method (x2)

'WINHAC : [Placzek & Jadach, Eur. Phys. J. C29:325-339 (2003)]



My, 4+ — My, _, My (8/14) ) ) _
L2 W properties LHC Size of the main and new systematic errors
2.2 Size of sys.

® Myy+ — My - = x2 (Asym(+’_) (pTJ))
e
o My = %(MW+ +MW—) = X2 (Rw/z = %)

Systematic 51(\54};'17 a,,_ [MeV] 6&2’; ) [MeV]

ES

™ — g™



My, 4+ — My, _, My (8/14) ) ) )
L2 W properties LHC Size of the main and new systematic errors
2.2 Size of sys.

® Myy+ — My - = x2 (Asym(+’_) (pTJ))
e
o My = %(MW+ +MW—) = X2 (Rw/z = %)

Systematic 51(\54};'17 a,,_ [MeV] 65\?; ) [MeV]
S e+ = +g- =05%
e = —¢- =05%
W& g



My, 4+ — My, _, My (8/14) ) ) _
L2 W properties LHC Size of the main and new systematic errors
2.2 Size of sys.

® Myy+ — My - = x2 (Asym(+’_) (pTJ))
e
o My = %(MW+ +MW—) = X2 (Rw/z = %)

Systematic 51(\54};'17 a,,_ [MeV] 6&2’; ) [MeV]
ES e = +g- =05% 7 200
et = —& =05% —550 40
W& g



My, — My, _, My (8/14) . . .
2. W properties LHC Size of the main and new systematic errors
2.2 Size of sys.

® My+ — My - = x* (Asym(+’_) (PT,l))
+ Z
o My = %(MW+ + MW—) = X2 (Rw/z = %)

Systematic 65\5/}?17 My, [MeV] 65\?;') [MeV]
ES e = +g- =05% 7 200
et = —& =05% 550 40
) 1054
L) g Umax = 1.05u

dt) =d™ —0.05u

min



My, 4+ — My, _, My (8/14) ) ) )
L2 W properties LHC Size of the main and new systematic errors
2.2 Size of sys.

® Myy+ — My - = x2 (Asym(+’_) (pTJ))
e
o My = %(MW+ +MW—) = X2 (Rw/z = %)

Systematic 51(\54};'17 a,,_ [MeV] 65\?; ) [MeV]
ES e = +g- =05% 7 200
et = —& =05% —550 40
V) _ (v)
Umax = 1.05u
W _ g 130 80
dt) =d™ —0.05u



My, — My, _, My (8/14) . . .
2. W properties LHC Size of the main and new systematic errors
2.2 Size of sys.

® My+ — My - = x* (Asym(+’_) (PT,l))
+ Z
o My = %(MW+ + MW—) = X2 (Rw/z = %)

Systematic 65\5/}?17 My, [MeV] 65\?;') [MeV]
ES e = +g- =05% 7 200
e = e =05% —550 40
(v) (v)
Umax = 1.05u
W) _ g™ 130 80
dt) =d™ —0.05u
Ccmax = 1.1¢c
s—c

Smin =S — 0.1c¢



My, — My, _, My (8/14) . . .
2. W properties LHC Size of the main and new systematic errors
2.2 Size of sys.

® My+ — My - = x* (Asym(+’_) (PT,l))
+ Z
o My = %(MW+ + MW—) = X2 (Rw/z = %)
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ES e = +g- =05% 7 200
e = e =05% —550 40
V) _ (v)
Umax = 1.05u
W) _ g™ 130 80
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Cmax = 1.1¢
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Smin =S — 0.1c¢
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e Starting Asym'" ) (pr) results
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e Starting Asym'" ) (pr) results

Systematic Strategies/observables 1 (Sy“s/ J)r u,, [MeV]
ES ()4 = —¢,-) Asym(+’ ) (pra) + Asym(+’ ) (pra) —550 — 5
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® Further details: arXiv:0812.2571 [hep-phl, arXiv:0906.4260 [hep-ex]
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e Starting Asym'" ) (pr) results

Systematic Strategies/observables 6(Sy; J)r u,, [MeV]
ES ()4 = —¢,-) Asym(+’ ) (pra) + Asym(+’ ) (pra) —550 — 5
— -1 '
) g Imi| < 0.3 (L =100fb™") 130 — 70
dd (vV/Spm = 7TeV) 130 — 4
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® Further details: arXiv:0812.2571 [hep-ph], arXiv:0906.4260 [hep-ex|
e B — —F & dd delicate = alternative methods
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2.4 My,

e Starting from Ry, making Z “QCD-identical” to W

» For W, change V'S & |B| by a factor My, /Mz= R;V/Z

Systematic Strategies/observables 5%?‘;') [MeV]

ES (e = +,-)  Ry/z 200 — 5



M+ — M, _, My (10/14)
w+ w w

Lo w properties LHC PrOSpeCt fOl“ MW
L2.a My

e Starting from Ry, making Z “QCD-identical” to W
» For W, change V'S & |B| by a factor My, /Mz= Ry,

/Z
Systematic Strategies/observables 55\?‘;) [MeV]
ES (e = +¢-)  Riy/z 200 — 5

° R‘C,V/Z x Cqcp

» (kr) = OK
» PDFs = no enhancement

® Further details: Krasny et al., Eur. Phys. J. C51:607-617 (2007)
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L2.a My

O ES: “ZT(Z 1T & “ZT(Z =11 ) =g — -
® PDFs: Dedicated p DIS experiment (SPS) [LOI, Dydak & Krasny]

Systematic Expected precision [%)] 61(?;13/3_ . [MeV]
‘e —eg-" 0.01 10
uu(v) /d(v)n 1 25

“g —c” 2 <5
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2. W properties LHC

Alternative methods for ES & PDF's sys.
L2.a My

O ES: I (Z—I1TIT)&“ZT(Z =11 )= e — -
® PDFs: Dedicated p DIS experiment (SPS) [LOI, Dydak & Krasny]

Systematic Expected precision [%)] 61(?;13/3_ . [MeV]
‘e —eg-" 0.01 10
“u) /d()» 1 25
“s—c” 2 <5
Systematic  Expected precision [%)] dj(\sjy;) [MeV]
“erp —gg-” 0.2 8
sy /g 1 12
“s—¢” 1 10



4. Conclusion



JKW+ — My, My (13/14)
4. Conclusion

Summary

CcP _ ..
e Tevatron: W1 &= W~ = Precision measurement for My

CcP
e LHC: W+ <& W-
> Loss of symmetry = New important sources of §(¥5) (e.g. PDFs)

® Solutions:
> ES (e+ —&-):
(1) “z+” & “z+7, or...
2) 5 — -8
» Improve valence sector knowledge :

(1) Muon DIS (SPS), or...
(2) dd LHC-runs



My, 4 — My, My (13/14)
4. Conclusion

Summary

CcP _ ..
e Tevatron: W1 &= W~ = Precision measurement for My

CcP
e LHC: W+ <& W-
> Loss of symmetry = New important sources of §(¥5) (e.g. PDFs)

® Solutions:
> ES (e+ —&-):
(1) «zt” & “Zt, or...
2) 5 — -8
» Improve valence sector knowledge :

(1) Muon DIS (SPS), or...
(2) dd LHC-runs

FinAL WARNING : These problems will have to be
considered in other LHC processes (e.g. single top)
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