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e Study/improve performance
of detector and software

— Optimize triggers

— Calibrate energy and
momentum scales

- Improve particle ID and
reconstruction algorithms

— Tune detector ssmulation

e \W/Z event count can be used
to determine integrated
luminosity

e Test theory:
- Test SM couplings

- Test higher order QCD
corrections

— Constrain PDFs
e Benefitsrelated topics:

- Measure backgrounds to
Top, Higgs (W+jets)

- Neededfor M ,I",
precision measurements
o Constran fitforM
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DO W/Z Production %

; :/ﬂ\) e Production dominated by qq
U d W ' e Largedatasamples
ﬂ> m T - WF @ 1Hz a 2x10% cm’s?
i) — \) q () V() e Low backgrounds

Wi=12 (I=e, p)
high P, isolated lepton, £
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4 | \~2--._ Neutrino

Z°=1"1" (=g, n)
2 high P_, oppositely charged, isolated |leptons
LLWI 2004 D@ Electroweak Results T.Toole 4



.{\’-'P--\'fb"

DD  CrossSectionx Branching Ratio &

N N

evis
£ *A*Jﬁdt
total
« N_ :Number of events observed  A: Acceptance

« N,_: Number of background events - Estimated from MC

.. ® |Ldt: Luminosit
e ¢ Tota efficiency J Hm Y

- Determined from data
(when possible)
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Trigger: Efficiencies:
 Level 1: 1 Caorimeter object >10Gev ¢ Obtained from same data sample
* Level 3: € candidate > 20 GeV, * Method:

shower shape cut

— Tight cuts on one €'

Event Selection — Loose cuts on other e

e 2 isolated electrons with: e Apply cut under study to
_E >25GeV loose €, test if it passes
! - Low background
- Inl<11 — Unbiased sample
- Large EM fraction, shower N 0
shape requirement * €. A~10%
Efficiencies per electron:
e /0GeV <M_<110GeV Trigger S
Shower shape: 86 + 1%

EM fraction, isolation: ~100%
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DO 7°_.ceMassDistribution &
QCD baCkC]I’OUI’]d %WOE D@ Runll Preliminary | e data
o 514OE !

120

e dijet events —=

e Shape from fit to data

60—

e Size estimated from MC _
% :j:%_ D@ Runll Preliminary l )

Drell-Y an interference corr.: ~2%

60

70 GeV < Mee< 110 GeV

1139 events
[Ldt=42 pb™

a0

20

_20 _ ] ] ‘ 1 . ] | 1 ] . I 1 | ] | 1 1 | | 1 1 1 I L
40 60 80 100 120 140

M. (GeV/c’)

O(2)xBr(Z - e'€) = 275+ 9 (stat) 9 (sys) + 28 (lumi) pb
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DO Di-EM Spectrum at High Masses &

O Look for deviation from SM in €'e pairs at highest energies

Event selection:

0 - .
SameasZ’ - e'e plus: DG Run Il Preliminary e data

0 QCD Fake
— Physicst+Fake

Events/GeV

* 1 coverageincludes
forward region 10

[Ldt= 122pb™
e Trackmatchto>1€

e'e from Z/y*, WW,
Wy, ti,etc.

Jetsmis-ID'd as e

1N

Assuming SM couplings, 500 6l 700 800 '-.-s;oo
Z'mass< 719 GeV Mee (GeV)
excluded at the 95% C.L. Expected Z' signal x10 (MC)
[1 Surpasses Run | limit for M_=750 GeV
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Event salection: IJ'

Run 178309 Event 4476957 Wed Aug 6 14:23:44 2003

ET scale: 4 GeV

* Di-muon trigger

g

* >]isolated vﬂ \*

* |n(WwI<1.8
e Cosmic veto

— Timing cut on scintillator 1 R “
« M >30GeV > 4.
7

* Match to 2 central tracks: R
— Opposite charge IJ'
- P>15GeV

e [A: ~19%
total
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N e P{J
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D Z°="u” Mass Spectrum £

Backgrounds.  bb, cosmicrays. 0.6%  Z-1t: 0.5%

0 : 0
Z” Invariant Mass Z” Transverse Momentum
> C D@ Runl| Preliminary ?5\ 10° D@ Runl| Preliminary
(5 700 C
® b 06126events % N . Data
(7] C - . 2|
g JL — 117 pb1 - candidate events .%-‘ 10 " Monte Carlo
E - ml < 1.8 —— monte carlo AT -
400 . -
= —— background 10 =
300 -
200 i
- 1 :
100 - - \ “’
% 50 100 50500 o 20 a0 6o so 00 d20 40
M.+u- (GeV) Z pt /GeV

small backgrounds

0(Z)XBr(Z - yup) = 262 £ 5 (stat) = 9 (syst) = 26 (lumi) pb
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L=TT &

Looking at 1-pronged decays: Main backgrounds.
ARG & | e QCD w/ p from bb or /K decay
= HVV .
. * W-pvortv plusajet
TeV+nTt
° Z->pp
DY Run Il preliminary »s DY Run Il preliminary
*2 20 ] +—=+Data, iso u, os ‘2 ' ++Data, iso u, os
@ :: f+Data, iso p,ss| @ *F | ++Data, iso u, ss
e UnderstandTID of || o H
of [ | iﬁ‘ !-
* |Important 8 J F i“‘ th'
for searches ; J °Z_'][|_ +"'r e
Z.'TI L —I_‘_LI |_ —|_||I AN 5-|||||||||
0 10 20 30 40 50 60 70 80 90 100 0O 10 20 30 40 50 60 70 80 90 100
U—T visible mass (GeV) =T visible mass (GeV)

[Ldt=68pb*  Small number of events -~  Consistent with SM
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WS ev

Event salection:

* Trigger onsinglee*
* |solated electron with:
_ ET >25 GeV

- Inl<11
— Central track match
e Missing E_> 25 GeV

Efficiencies:

e UsefromZ’=e'e andysis

e ¢ [A~23%
total

Backgrounds:
e QCD dijet events

— Main source
— Estimated from data

e Additional sources:

* W -TV-evwww

e 7%, e*ff:
— Small contribution ~1%
- Estimated from MC
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DO W - ev Backgrounds %

QCD Background subtraction

tight = loose + track match

=N

loose W

=N ¢ +Ng } Solvefor N

tight w trk

DO Runll Preliminary
> 0.09F g =2.3% rateforjetto
:;Es 88?: + 1 fake track matched e*
E ggg: + € = 3% track matching efficiency
2004 +. 1
B S,
0.01E
0 5 1015202530 3540 45

MET (GeV)
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G EREE

W_ev CrossSectiontBr 8

_Missing Transverse Energy

0.14[
0_12i | DZero Run Il Preliminary
YE + Data
0.08;— 0 MC
0.06—
0.04
0.02— T:|_\_I_'_’\
%o “30° T S T
Missing E ; (GeV)
+
Transverse Energy of e
0.12— DZero Run Il Preliminary
“E + Data
0.08— D M C
0.06 —
0.04— 1
0.02— "1
n = -
%o "'slo"'fiea_ﬂﬂ= 70 80
E, (GeV)
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Transverse Mass for W

0.08—

C 1

E | imi
0.07F- jTI B DZero Run Il Preliminary
0.06:— L 1

E ] | + Da[a
N 0 MC
0.04—
0.03—
0.02—
0.01—

_l\—l\=ll\lIIII|I|I\|II\\II:._I_T_‘T.j-.-Fv—-!l_:l-"—J '—‘—J'III_J‘JLJI

% 50 60 70 80 90 100 110 120 130 140
M, (GeV)

Data after background subtraction

27,370 events
[Ldt=42 pb™

a(W)XBr(W - ev) = 2844 + 21 (stat) + 128 (syst) + 284 (lumi) pb

D@ Electroweak Results T.Toole 14



Indirect W Width &

e Derived from W and Z o* Br measurements
* Many uncertainties due to systematics and Iummos ty cancel
/o ™
UWxBr(W—elv) T, me/
= —
o, XBr(Z-11) Zrzﬁ”,/r
TeVEWWG \ / - :,, /,,/ from L EP
e ert Aveage (7p 2002 from theory
e I S T DY Run Il Preliminary
— R=10.34 + 0.59
il Run Il combined e
prdimingry: T DO ll(e)
e T EBF i) .. s
o TeVEWWG Runll Preliminary
o D) Re = 10.36 + 0.31
o UA2(e) [ =2.181+0.074 GeV
® UA1 (e+p) W
e s o aa o o ae ae o ae *TeVEWWG uses D@(e) and CDF(e,)
F(W) (GeV)
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Summary

geRSip,

£

,}@\

?F\: LRT

DO and CDF Runll Preliminary

e Preliminary results of W and Z 3500

production cross sections are L PR }

consistent with SM _ W

L 2500
— Provide benchmark measurements & Jrﬁ
for understanding detector & 20001 £ e ooy
 Limit on Z' has surpassed that of Runl ~ **°°; St ooy oy ooty
C ACDF(e) OCDF(u) = CDF{x)

. 10075 480 485 150 165 200 205

Current measurements are being
updated to include:

Center of Mass Energy (TeV)
DO and CDF Runll Preliminary

350—
- larger data sets -- ~200pb™ 4
300 pp— Z+X — Il +X
- Extended n coverage =
~ Improvementsin reconstruction ... %
Runii *DO(e) * DO(n) v DO(1)
*Curves are NNL O calculation from : o zn(()) Izzon(;ﬂ |

Hamberg, Van Neerven, and Matsuura,
Nucl. Phys. B359 (1991) 343. [CTEQ4M pdf]
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DO Extras &

&
TRy LA™
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Ll
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DJ Z°=u'u Efficiencies &

DY Run Il Preliminary

> -
8 140 ;— ++
Efficiencies g f mprorel g R
ﬁ 805—
* Onepis“control” with tight cuts sof- ﬁ +L
e Second p is probe with loose cuts 20f F b
- | P a-=r0-+ M R B + ; o
e Apply cut under study to M b M- (GeV)
D Run Il Preliminary
> 11— P
E ) T+, +++ b
S sl +
= 08 + RS
T} L ++
os|- + =T
a.zf— g(L1 Muon trigger)
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Do WS uv

G EREE

Run 168567 Event 18066723 Thu Feb 13 14:19:16 2003

Trigoer: i i

* Level 1. Scintillator based single
 Level 2: Onepwith p >5 GeV

o Level 3: Onetrack with p_>10 GeV

Event Selection: :
* |solated p with: . ET >20GeV . -

7

* No second U (Z - P Veto)

— central track match ¢ Cosmic veto
- p,> 20 GeV

- In|< 1.6

e [A~13%

total
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W - v Cross Section* Br

LRSS

K stonp
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g 900~
| —e—data
1, 800 [J all MC
N 700 W v
Z =
"'2 600— W — v
S 5001

W 00l P: > 20 GeV
300 ‘Q_ QCD bkg substracted
200
100— '

00 L L L 26 xxxxxxxxxxxxxxx 40 60_ o 80 - 00
MET (GeV)

- DO Runll Preliminary

® ano -

O 900 —ea—data

L2 80O — Jalmc

< 700 W=

%) Z-qnp

‘= 600— W v

[4b)

g 5001 PL > 20 GeV
4001~ QCD bkg substracted
300
200
100 — RN

00 26;(“;3‘»“;(“;“;{ xxxxxx 40 T 60

Backgrounds:

* QCD background estimated from data
- bb,b-pv ~5.8%

° Z - HUU ~9%

* W1V v 3.6%

D0 Runll Preliminary
(\-&3 F
% 700~ —e— data
(O] [JalmC
ﬁ 600 W o v
: - Z—puu
__C?_‘ 500 B W v
w —
= 400 L 44 QCD bkg substracted
2300~ _ P >20 GeV
3+
200
100
0 1 1 | ‘ | 1 | | ;:;:Xix:jl(z!:* !!!!! | XXXXXXXXXXX ‘ 1 | 1 I V 1 | 1
100 120 140,

[Ldt=17pb™

o(W)XBr(W - pv) = 3226 £+ 128 (stat) £ 100 (syst) £ 323 (lumi) pb
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