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__Top Quark Dist

Discovered by CDF and D@ in 1995
during Run | of Tevatron

Top turned 10 years old! a _ . , :

Final Run | analyses ~110pN N =~ e e
~30 events per experiment | gl | | _

“Precision Era” in Run Il

Collected > 1 fb?
> factor of 10 more data!

1 tel

Can only be studied at Tevatron until LHC turns on!
Want lots of top events to study its properties!
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_Why Is Top So§ >

Top is MASSIVE! Log scalel!

Myop = 172.5 + 2.3 GeV (TEWG hep-ex/0603039)

Quark Masses

Decays before hadronization! 1000
Tiop ~ 1022, I' ~ 1.5 GeV >> Ay ~200 MeV 1
Spin transferred to decay products
10
o
Special role in EWSB? A . b
Top Yukawa coupling to Higgs is “natural” (~1) c
M., together with M, constrains My, 0.1 S
Probes physics at 0.01 q
much higher energy o Y
scales than other Vi Gevic?

known fermions .... 5 orders of magnitude

between quark masses!
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_ The Fermilab TeVatron e

Runl Run Il 2002 : 2003 ;2004 ;2005 ;2006

Peak Luminosity

Ended 1996  2001- /y

160

»
Vs 1.8 TeV 1.96TeV i ’ P g
X

— : Run Il peak ¢ :
Peak L  2.4x103cm2s11.7x103%2cm2s ﬁ : P : P3N

3 110 E ' 'I‘... ?- !!

Record on g o %@E.S’-.
§Jan. 6, 2006! :+ i Runlpeak ;{3: !.t{.'i'_,s.;:'.
?E M ?.n‘ . é

De||verEd: ¢ Ja zﬂuz Juk2002  Ja 2@3 .1|-2c|c|3 Ja 2@4 Juk2004  Ja zuﬂs Juk2005  Ja :!Jua
1.5fbt/exp ~ Integrated Luminosity

1500

BO_O ;ter

1400

Today’s Presentation:
Recorded: . .

Sow| up to 0.75 fb-1
1.3 b1/ exp = : :

1000

00

p soufce 4 ~ Main Injettdr %z

e & Recycler

M g Goal: g
o3 B | 2 fb* by 2006 w j/

4-8 fbl by 2009 = :
y - /./

800
T00

Integrated Luminosity (14

a

Jan-2002  Juk2002  Jan-2003  Juk2003  Jan-2004  Juk2004  Jan-2005 Juk2005  Jan-2006

| ® Fiscal Year 06 # Fiscal Year 05 4 Fiscal Year 04 # Fiscal Year 03 = FiscalYearUEl
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_ Large Hadron Col i

Designed to search for Higgs boson and other new discoveries.

Start in 2007!

proton-proton collisions

Vs 14 TeV

Initial low L 1033 cm2st
10 fbl/year

Design L 1034 cm2st
100 fb-1/year
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_Top Quark Pait Bt

Tevatron LHC
o(ttbar) ~7 pb ~830 pb
gqgbar ~85% ~10%
gg ~15% ~90%
evt./s 0.0007 0.8

O
~
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_ Single Top Produich =

g t q q
w-l-
"
>W< S
q' b
o

See nexttalk ........

i
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_ Top Quark Decayli

In Standard Model: Top Pair Branching Fractions
BR(t—>Wb) ~ 100 %

“alljets™ 44%

I*, q

tHets 15%

eNets 15%

"dileptons” "lepton+jets

golden
channel
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_Identifying Top_

proton
g
q
antiproton
April 23, 2006

\

leptons (e,u)
v (missing E;)
guarks (jets)
b-quarks (“b-tag” jet) )

ttbar — lvivbb or

> ttbar— lvqgbb or

ttbar — qqqgbb or

Run 178855 Number of Jets = 4
Event 5504617 / // Muon B = 57 Gev

u
w+ v
g t b
i po=
t
w- g
g

APS 2006: Top at Run |

Tagged J :?:F GeV, Phi=79, L2d=7 mm
2-

agged GeV, Phi=355 L2d=1mm




__ The CDF and DX
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_Physics With ToB i

Branching ratios
Rare decays
Non-SM decays

April 23, 2006

Decay kinematics lep
Vi - —
Top spin
Top lifetime

Top mass

Production kinematics
Top charge / Spin polarization

Anomalous couplings

W helicity

Production cross section
Resonance production

SM top production?

/

APS 2006: Top at Run Il and LHC Prospects E. Halkiadakis 12



_Physics With Toplh

Top charge
Top mass

April 23, 2006

APS 2006: Top at Run Il and LHC Prospects

e

Production cross section
Resonance production

E. Halkiadakis 13



_Top Pair Produch

April 23, 2006

APS 2006: Top at Run Il and LHC Prospects

e

Production cross section
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_Lepton-+Jets Cross =

@ e

With b-tagging r< |

=]

QI
=

Ww-— | q 5
CDF RUN Il Preliminary(695pb ) g CDF Run Il Preliminary(695pb )
% - & - —s—Data
£ 12000 > —s—Data — 120
| N btag 21 [t (8.2pb) s | N > [ 1tt(8.8pb)
> : i btag [INon-W QCD
w i [ Non-W QCD L l :
%5 1000 []Diboson ‘s 100~ B8 Diboson
o [ Single Top s - [1Single Top
@ L L W
o I We s ol B Wce
g 800 I Woc E U [ Wbb
- [ Whb z I [EMistag
600 [0 Mistag 60 signal
i 40—
400 signal o
200 201
0 ol
W+ljet W+2jet  W+3jet W+24 jet W+1jet  W+2 jet W+3jet W+z4 jet
Jet Multiplicity Jet Multiplicity

o(tt) =8.2+0.6(stat) £ 1.0(syst)pb  o(tt) = 8.8'7%(stat)*I(syst)pb
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Nile ﬁ?‘
il i
T +

» |DEP L=370pb

With b-tagging!

L=750pb" anteroten

| CDF Run Il preliminary (750 pb") | y ®[eD@Data D@ Runll Preliminary, 370 pb"
un Il preliminary p ] I—
180 e Dato ; Wi N.. >1
160 [ N\ Bkgd # o uncertainty 1 20’_.2 —~ee,up ' btag=
[ [Jttic=83pb) ] '.Z
140 | ] wwiwz ] L —+ET
E ST -Lww 2
o 1200 \ mm-e Sighal 15| [IMultijet/W-ets
G 100} — ] i
> [ ]
W gof L
60 [ 10
a0f
20
0 Jet 1 jet >2jet HT>200+0S
Jet Multiplicity after Z veto, MET > 25 GeV and L-cut 0 - 5

o(tt) = 8.3 +1.5(stat) +1.1(syst)pb  o(tt) = 8.6 (stat) + 1.3(syst)pb
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_ Summar

y O

[ cacciari et al. JHEP 0404:068 (2004) Assume m=175 GeVic® Dﬁ Run " PrE'IImlnary
Kidonakis,Vogt PRD 68 114014 (2003)  CDF Preliminary'
. % dilepton itopciagican VS "
Dilepton / + + + 2530 ph
e / 8.3+1.5:1.0:0.5 z30p
|+]9t5 {topalogical) H—e— 6.7 A48 1A pb
. ) ] 230 pb™’
Lepton+Jets: Kinematie:
(L= 760 Pb-IJ / 6.040.6:0.9+0.3 dileptﬂﬂn'fjets combined ] rA | 1314 PR
/ 230 ph™’
.Lepton+.Je_trs: Vertex Ta / 8.2+0.6+0.9+0.5 dilepton (topalogical) B - 8.6 +2.3 +1.2 pb
(L=695pb ) / o a a 470 pb™"

H L H ) +1.8 414
Lepton+Jets: Soft Muon% 5.3+3.3 +1.3+0 3 Itrjil.?kfe.mu combinea NEW e 8.6 bb
(L= 193 pb™) / e K 370 pb

|+-Ets (b-tagged) —a—
N 1
MET--JetsE Vertex Tag / 6.1:1.2 +1.4+0 4 370 ph
(L=311pb”) / B all-jets (v-teggea ——a——H 5.2 2o apb
. 97/ @ 350 ph!
All_-hadroq:c: Vertex Ta / 8.0+1.7 iggios all-jeis (1agaed) NEW
(L=311pb ") / : _ PR
%« 360 pb 121 5 PP
‘Combined / + + + Gacclar ot al. JHEP 0204 0B8(2004), m, = 175 GeV
(L= 760 pb”) % ?3_(353;{05}3)12;:71:) SER) Mo
L1 1 | 111 | 111 ‘ 11 | 111 ‘ | | 111 u 2'5 5 ?'5 10 12'5 15 1?'5

0 2 4 6 8 10 12 14 - -
o(pp — tf) (pb) o (pp —tt) [pb]

Measurements in all channels using different methods are found to be consistent.
Ongoing effort to have a Tevatron combined average.
Most precise single measurement ~14%!
Goals:
Tevatron: 10% uncertainty/experiment with 2fb-1,

LHC: <10% with 10fb-1 and ultimately <5%.
April 23, 2006 APS 2006: Top at Run Il and LHC Prospects E. Halkiadakis 17



Testing Top Pair

Does something new
produce top pairs?

X0—t tbar ?

April 23, 2006 APS 2006: Top at Run Il and LHC Prospects
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Resonance production

E. Halkiadakis 18



l!l!!!! !Illgmm -
" Resonanceiil

Search for new particles coupled to the 3" generation. r

(e.g. Harris, Hill, Parke hep-ph/9911288) ] o W+ v

Qi
~

CDF Run 2 preliminary, L=(:‘:82pb'1

w- q
“ F : CDF Run 2 preliminary, L=682pb™ _
% 501 ' | T CPF data, Rev=dd? E 9- Expected limit al 95% C L. o
g i - W24 '5 8; ected limit at 95% C.L. +1o
:E 40! I:l Qaco ='l B \ Expected limit at 95% C.L. +2c
% I:l SM, 6.7 pb E 7; \ —&— Observed limit at 95% C.L.
30l i i -:Dibosc?n (NLO) bg 62 | : Leplo:phohicZ',I'z:ﬂ.Z% M, Exclude
5 5 5 5F S
o Limit on o M, <725GeVic?
o0 -BRX® - tf)
- N\ X @95%CL
| * For model
00 400 500 600 700 gool glob I»wold L|I-|dd L||200 0256‘ 500 550 600 650 700 750 800 850 9‘ FX — 12% MX
M, [GeV/c’] M,, [GeV/c’]
And at LHC? ....
With 30fbt a 1TeV resonance could be discovered (5c)
provided its o *BR(X? —ttbar) is at least 830 fb. (ATLAS TDR) 19



_Testing Top Prog

Top charge
Top mass

April 23, 2006

APS 2006: Top at Run Il and LHC Prospects

E. Halkiadakis
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Top Quark
_ Top Quark

ITEH!
L)

III 5

q

v2/3e ¥ L +4/3e & Iha
v, g _ W v, @'
t 1™ What if? : ‘t” )™
Ase B +1/3e
D@ Run Il Preliminary
G5 — Q(top)=2e/3 L=370pb™ 2 opservables/event:
5 ] Q(top)=4e/3 ‘
8 4 =D — ST
S 10 " w Q.= ‘qg Discriminating
= + b from b-bar
== ) IS the key!
) - Q=0 @) | 0o ko
+ Exotic quark with charge 4/3e
] excluded @ 94% C. L.
0 .1 rrrrrrrrr 1]
0 0.5 1 1.5 2

Reconstructed Top Charge [e]

And at LHC?? .... (3" speaker in this session is expert! hep-ph/0106341)
Directly measure top quark electromagnetic coupling through vy radiation:

pp — tty

pp — tt,t > Wby

With 10fb should be possible to measure Q,,, with an accuracy of ~10%.



_Why Measure Mg =

Higgs is “giver” of mass.

—LEP1 and SLD
80.54 -~ LEP2 and Tevatron (prel.)
68% CL

Its mass is tied to M,,, and M,,,.

top

AM,, «Mg  AM,, ocInM,
t R
POV PUN -a'viv.m"'t' .v.‘\.vi_vn

80.3 -

150 175 200

m, [GeV]
New Tevatron WA result Run Il goal: < 3 GeV with 2 fb-l
|
MtOID —172.5 + 2.3GeV/c 2 —>Exceeded!

. | .
Recall Run | WA: LHC goal: < 1GeV with 10 fb

, —->Will Tevatron get there first?
M, = 178.eV/c
p

April 23, 2006 APS 2006: Top at Run Il and LHC Prospects E. Halkiadakis 22




M

suring

My, is

Combinatorics:

e é " Experimental observations
» T~ wmi are not as pretty as
N e ;
mit Feynman diagrams!
qmrl.‘o,.':"'h-___-.-, ......... ¢
B % Which jets go with which
3 S quarks?

Jet Energy Scale:

JES is dominant systematic for Miop!

Handles:

e

Determine true “parton” energy
from measured jet energy in a cone

out UF cone

Par‘tfc'Jc \l\ ;

1
1
|

Ll

In-situ JES calibration: use W—jj mass to measure
JES uncertainty. Scales directly with statistics!

b-tagging: reduces combinatorial and physics bkgs.

High statistics: top @ LHC.

April 23, 2006 APS 2006: Top at Run Il and LHC Prospects
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P

|
1 4
1 l

e
\
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> -
‘ I - e
h'.' i

CDF (*Preliminary)
&
R”Eul Dilepton 167.4+10.3+ 4.9
( ..
Run 1 LeptonsJets % 76.1:51+53 DO Run Il Preliminary
un 1 only DL L
legujjAgnhY?dronlc 186 +1 0 D T 5 7 I+iEt5 [matrix clemeant, b-tagged) NEW H—I 170.6 ::? ::: GeV
D;Itipton Matrix Element b-tag 162.7 + 4.6 + 3.0 370 pb
. +5.0 +1.5
D;Jepton_ anl 164.5 i 4.5 i 3.1 I+2§EIEIJLE".131FH element, tapa) NEW F—&— 159-2 74 —14 GeV
DI}BP‘DI'I Cgmblnﬂd 167-9 + 5 2 + 3 7 l+jet5 (ideogram, topological) I-—I—.—{—' 177. 5 1;: +::: GeV
——.—— -1
DI}EPlDI"I vq\}relghtmg 170.7 + gg + 3.7 160 pb -
DI}BP‘DI’I P St“ . 169-5 i ;_; i 4.0 I+l;5p;j"wmm lopological) —H—a——+ 169.9 58 =71 GeV
Dllepton dgof v ® 169.7 + gg + 4.0 I+]Et5 11_11;n1|:-|s|1i.= b-tagged) e 170.6 ig :‘iﬂb GeV
Dllepton DLM 4+ 73 4 230 pb
(=3 GJ pb) DLM __._._. 166-6 g'g B 3.2 ” (matrix weighting, b-tagged) NEW H .‘ 'I= ‘l?E E-r-,:-.:i :gg GeV
Lepton+Jets: DL : -
eptontdets: 173.2+ 26 + 3.2 370 bt
L?F{[onﬁjets L 183.9 i 13; i 5.6 1] [rr‘u::tri:c! weighting) NEW H———&—8H 1735. E 1|'_'|'||- —GI'.'I GeV
Lepton+Jet5 Matrlx Element '17A 14+ 20+ 2 0 370 pb
‘\#'-EP‘ER"*J“S oW 5 173 4+1.7+2 2_> World average HeH 1725113 19 Gev
Agllladronjﬁ Ideogram 177 1+4.9+ 4.7
CEF%AOrng}ous g 172.4+ 1.5+ 2.2 140 160 180 200
"Tevatron March'06 o
(B0 R 1o1) | 172 5+ # jsra% 1 {;Iys? Top Quark Mass [GeV]

150 160 170 180 190 200
Top Quark Mass (GeV/c’)
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My, vith (+jelS Te 2

Use signal and background templates for
varying M, . and JES.

1 tOp 0.14,
w v . . . 0.1 CDF Run Il Preliminary " §0,12;
Kinematic fit % 145 Govic? o f
¢ g t L EI 5 0.1
b reco % - 165 GeV/c? ﬁ
5 to get M top g [ 185 Gev/c? 2005,
_ - € (B 205 Gevic? 0.06}
aq t K] i
8 0.04f
w- w r
M.. 0.02f
I - =
20 40 60 80 100 120 140 160 180
"ﬂ““"(ég?r/cz) = m(GeVie)
Mrecowith fit overlaid th fi -
top WItH TILOVETIAIO | =680pb* M, with fit overlaid
30 20
ﬂ-;- 2-tag: 38 events «‘;‘ 255_ 1-tag(T): 105 events o 2-tag: 57 events o7 1-tag(T): 120 events
= = E s >
3 @ 20E [ >
g - Data g o g - Data g
= = E = [ ; =
_2 % 105— E S|gnal + Bkgd E
H S st s - Bkgd only £
w w E w w
'D E

50 100 15 I
m, (Gev/c’)

50 100 150 200 250
m, (Gev/c')

0 150 200 250 3t
mie=o (GeV/c’)

m{e (GeVic’)

100
~‘;‘ 12;_ 1-tag(L): 61 events ~‘;‘ 0-tag: 97 events B 1-tag(L): 75 events o 0-tag: 108 events
s 1op > 3 3
@ r -] G} G}
0 BF Q n wn
wn F [z - -
T ef = 3 3
a2 o o 2 2
§ F 5 2 z
oL 50 100 150 200 250 300 350 400 50 100 150 200 250 300 350 400

100 150 200 250 300 350 400 100 150 200 250 300 350 400

2,
m, (GeV/
m*=e {GeWczj , (GeVic')

2
GeV/
mie (GeVic) m, (GeVic)



M, with i

Mo, =173.4+2.5(stat.+ JES) £1.3 (syst.) GeV/c?

Best single top mass measurement in the world!

Using in-situ JES calibration results
in 40% improvement on JES!

CDF Run I Prehmmary (680 pb

e ——t

| ||||||||||||||||||||||| I |

AJES (Gc)

165 170 175 180 1§5
M, (GeVic™)
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Mass of the Top Quark (*Preliminary)
Measurement M [GeV/cz]

| . o CDF-I di-I
CDF-I di-| e 167.4+11.4 L
D@1 dil o} 168.4 £ 12.8 DO-I d!'l !
CDF-Il di-*@ —e— 1645+ 55 CDF-ll di-l
DG-II  di-lI* : O 176.6+11.8 DO-II di-l
CDF-l 14 B - 1761+ 7.3 CDF-I [+
DD-1 4 e— 180.1 + 5.3 DO-| |+
CDF-Il I+j* —h— 1734+ 2.8 CDF-11 (I+))i |
DB-Il  I+j* — 1706+ 46  CDF-II (I+j)e |
CDF-I all-j i ® 186.0+11.5 DO-I1 1+]

%2/ dof = 8.1/8 CDF-I all-j i
Tevatron Run-I/II* -?- 0 5101520253035404550
150 170 190 Weight (%)
M, [GeV/c?]

We combine published Run-I (1992- 1996) measurements with the most recent
preliminary Run-1l (2001- present) measurements using up to 750pb-1 of data.
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_ The

... @ the Tevatron

CDF Top Mass Uncertainty
(l+1 and I+ channels combinad)
10 -

- ) -4 4 4 -
o 1o’ 26" 40" 81
? y
Li1]

V]

©

I

o Y CDF Results ¥ gy

- -I - " .: .?'?E
= % Runllagoal (TDR 1996)
<

| —— gcale Afstat) /NL, Fix A(syst)

(assumes no improvements)

= Seale Aftotal) / L
(improvements required)

T T
2

10 10° 10
Integrated Luminosity (pb™)

4

1

.. @

—
—
@)

events/4GeV

e

the LHC

CMS

iofe !

g

Py + by
T
B  background
i 11z
200 - 1z
17—z

=
1w
o)
go—TW

o 100 200 200 mwcﬂgn
L~10fb-1 we expect per exp.:

stat ~0.1-0.2 GeV
syst ~1 GeV

M,op measured <1 GeV should be
achievable at CMS/ATLAS.

(hep-ex/0403021

THE DATA MAKES US SMARTER! ALTASTOR,

CMS 2001/001)
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_Top: The New SIRHSEIESS

LHC study:
/+jets channel

Corresponds to L~150pb!

<1 week of data taking
at 103 cm2 sl

Early validation of detector
performance, e.g.:

600

500

400

300

200

100

Jet Energy Calibration

B-tagging

v

gf< "
N\
W

q

Ql

Miij

— Top signal 'I' \ Reconstructed Top Mass |

-==-Background

combinatorial

background
# +++++H++++H+++l
+++ s o 3 H ++ ++++I-+'|"|'
ﬁﬁt"r ..... W+jets background

hep-ph/0504221

April 23, 2006 APS 2006: Top at Run Il and LHC Prospects

Mij

E. Halkiadakis

0___)___1___|__|_&-.|h='\£|||\|\|||\||||\|||\|\|\|\|\||\||
0 50 100 150 200 250 300 350 400

GeV
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__VANY Topics | Didh

\- ¥ 5/

Branching ratios
Rare decays
Non-SM decays
Decay kinematics
Vil ; —
W helicity

Production kinematics
Spin polarization
SM top production?

Top spin /

Top lifetime

Many talks on top
physics in parallel
sessions!

a W iap-Please attend!

Anomalous couplings

April 23, 2006 APS 2006: Top at Run Il and LHC Prospects E. Halkiadakis 30


http://www-cdf.fnal.gov/physics/new/top/top.html
http://www-d0.fnal.gov/Run2Physics/top/index.html
http://cmsinfo.cern.ch/Welcome.html/
http://atlas.web.cern.ch/Atlas/index.html

_Summary i

We've come a long way since the top quark discovery!
Entered precision era!

We are unraveling the true nature of the top quark and its role in EWSB.
Consistent with standard model, so far.

Best M,,, measurement in the world @ Tevatron.

Surpassed our Run Il goal.
Should reach 1% precision with full Run-1l data set.

Understanding top at the Tevatron will also allow us to immediately
distinguish new physics at the LHC.

The top sector is a thriving field with an exciting future both at the Tevatron
and at the LHC.,

THE DATA MAKES US SMARTER!

April 23, 2006 APS 2006: Top at Run Il and LHC Prospects E. Halkiadakis 31



ackup 0
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/58

12

o(pp —> tt) (pb)

10

Depenc

CDF Run 1

L Combined 110 pb”

i 70 GeNIS -
S, B 1 LI
I SRS =180, 8eVIC oo

CDF Run 2 Prelnmmary

Combined 760 pb

|:| Cacciari et al. JHEP 0404:068 (2004) m=175 GeV/c?

I | 1 1 | 1 1 | I
1800 1850 1900

1 | I
1950

2000

s (GeV)

April 23, 2006

o(pp — tt) (pb)

- -
o 28]

CDF Il Preliminary 760 pb'1

Cacciari et al. JHEP 0404:068 (2004)
Cacciari et al. £ uncertainty

Kidonakis,Vogt PIM PRD 68 114014 (2003)
Kidonakis,Vogt 1PI

APS 2006: Top at Run Il and LHC Prospects

{60 162 164 166 168 170 172 174 176 178

Top Quark Mass (GeV/e

180
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ng he b Q

B hadrons are long-lived and massive.
Signature of a b decay: displaced vertex.

_ Tage

Efficiency

=
(=)

secondary
vertex

jet direction

anti-protons

primary
vertex

April 23, 2006 APS 2006: Top at Run Il and LHC Prospects

©
P

o
>

0.2

[

DO

® b-jet efficiency
— c-jet efficiency
A mis-tagging rate (x10)

60
Jet p; (GeV)

E. Halkiadakis 34



 Testing Top Dee i

v | W helicity "l ! "$ IJ

Assume t—Wb and ask: Negative  Longitudinal  Positive

Helicity Helicity Helicity
Is the W helicity “right”? F~0.3 F,~0.7 . F,~0
Y
V-A
w* Suppressed
jet

April 23, 2006 APS 2006: Top at Run Il and LHC Prospects E. Halkiadakis 35



W Helicity

iy i Tog

b L
D.ﬂ;_. ‘ F . -
u.z;— ‘~ s h
0‘25_ II.._.' e, .
0.1:__:': F_ |:+
i,.l. e writ PR TR R T ||--I-| ‘|I-|-1I.-..|"i‘r"-|. Lt Cose*
0726 BF B4 D2 0 03 o4 0B 'n.amsd
"2 o[ D@ Preliminary +[3® data 42 14; D@ Preliminary
, 4 SP— [t I+jets (V-A) © 12F 1
B * W 20t ----tiss ljets (v+A) | W qgf 37PPP
& 155_ [ ] backgroun 8 _____
L=370pb! 10;—4' ++ = 6f
5T + + :E
tHets o 05 0 05 1 0E
’ ) cose* '1 '0-5
F, =0.08 + 0.08 (stat)* 0.06 (syst)
F. <0.24 @95%C.L.

And at LHC?? ....
Expect with 10fb-1, /+jets and dileptons combined, F,: + 0.003(stat) = 0.012(syst).

hep-ex/0508061

—o— D data
1t 1 (V-A)
-tt— Il (V+A)

dileptons



. i
Curront My, AV P

(Martin Grinewald, LEPEWWG, TEVEWWG)

¥
.

(5) _
Au‘nad -
— 0.02758+0.00035

EWK fit value 9

n 7 === 0.02749+0.00012
MH — 89_:3 GeV/C2 4 **+ incl. low Q° data —
Fit limit including theory uncertainty: «_, .
M, <175GeV/c*@95%C.L. <7
5. i

If LEP direct search limit is included:
M, < 207 GeV/c*@95%C.L.

0 _ Exclludtlad N L |
30 / 100 300
my, [GeV]
LEP direct search limit
M, >114GeV/c’

@95%C.L.
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