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ete~ 4+ ete™ | barrel

Clear Bliabha event where the electron and positton have associated showers in
the HPC Both tracks are measured in the VD, ID and TPC. The ¢~ {upward
in X,y projection) is reconstructed with a momentum of 45.9 GeV /c and has an
associated HPC shower of 48.1 GeV. The e* (downward in x,y projection) has
37.4 GeV /e momentum and an assaciated HPC shower of 44 0 GeV.
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The two tracks do not deposit detectable energy in the HPC, are minimem
1onizing in the HAB and produce hits in both planes of the MUB. Hoth tracks
are reconstructed from information in the VD, ID, TPC and OD. The p* (up-
right in x,¥} has a momentum of 47.8 GeV /c and the x~ (down-left in x,y) has
43 4 {ieV/c. Both are compatibie with the beamn momentum
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ete” = ™

The Tau pair is cleanly identified by a 1 vs 3 topology.

The +~ decays into a g~ (42.0 GeV), identified by the barrel Muon chambers
and 4.7 GeV in the bareel Hadron calorimeter.

The v+ decays into 3 very collimated particles, =~ (19.3 GeV), (8.3 GeV),
7+{14GeV), all three being minimumionizing in the HPC and the two energetic
ones depositing energy in the HAB. The 3-particle system has 20.0 GeV energy
and 1.01 GeV mass, hence compatibie with a Tau. They are accompanied by
a 3 GeV energy deposition in the HPC, probably originating from a =®. The
three Lracks are beautifully separated in the VD, IDjet, IDtrigger and TPC.

The iaterest of this event resides in the fact that the candidate muon is so
eneggetic.
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eYe” > qf , Tjet .
Hadronic event with two very narrow jets and a considerable amount of energy ‘
deposited in the Hadron Calorimeter.
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Figure 3: The evolution of the relative beam energy variation due to tides is shown as a function of
time for three periods with stable beam copditions. The solid line is calculated using the CTE tide
model with the average coefficient from equation 4. The top picture corresponds to full-moon, the
bottom picture to a time close to half-moon. Relative beam energy variations of up to 220 ppm are

observed on November 11'* 1992.
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The LEP statistics in units 103

TALEPH | DELPHI| L3 | OPAL,

[ qq ’90-'91 451 356 | 416 454
'92 680 697 | 678 733
| ’93 prel. 653 677 | 671 656
: total 1784 17301765 1843
et [ '90-'91 55 37’ 39 58 .
, '92 82 69| 59 88
; ’a3 prel. 79 67 - 83 |
total : 216 173| 98| 229

The experimental systematic errors
for the analysis of the Z° line shape

i ~_ALEPH DELPHI L3 | OPAL
! - 92 T 93 92 '93 i) 93 92 1 93

! . " prel. prel. prel. ; prel.

O had 0.14%]0.14% 0.13% | 0.13% | 0.15% | 0.25% | 0.20% [ 0.24%
o, |0.4% ]| 04% |059%;, - |03%| - |0.22%0.35%
o, [05%| 0.5% {0.37% | 0.5% | 0.5% - 10.19% | 0.22%
La,. 0.3% | 0.3% 063%| - (07T%| - |0.44%|0.51%




90-91-92-93 Preliminary

M,

ALEPH o 91.191 4+ 0.0034
DELPHI _& 91.187 4+ 0.0033
L3 _O_ 91.195 £ 0.0037
QPAL _O_ 91.186 + 0.0036
: , x'/dof = 1.3
91.18 91.20
M, (GeV)

comm syst 0.004 GeV

2 4




90-91-92-93 Preliminary
I
ALEPH —G— 2.496 £ 0.0033
DELFPH! _G_ D495 £ 0000
L3 -—O— 2.503 £ 0.0052
OFPAL _O,_ 2494 + 0.0025
: : x'/dof = 0.6

comm syst 0.003 GeV GeV
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0 90-91-92-93 Preliminary

had
ALEPH

DELPHI
L3

OFPAL

comm syst 0.103 nb
(£ 0.25 % lumi theory)

B v~150.10001 Gev
D a,=0.120£0.006

B ov=:7vey

41.59 + 0.08
124+ 0013
41.42 £ 0.24
+1.66 £ 0.21
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90—-91—-92-93 Preliminary

ALEPH _0_,_ 20.75 £ 0.077
DELPHI _O_* 20682 £ 0.075
L3 + 20.925 + 0.103
OFAL _O_ 20.882 + 0.077

: . x'/dof = 1.9

no comm. syst,

AM;=+7 MeV F250
Mg =60, 10001 Gav
200
QO
o,=0.12020.006 G
150 2
£
100

a1

20.6 208 210 21.2
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90-91-92< )93 Preliminary

A’(lepton

ALEPH i o 0.0216 + 0.0025
DELPHI _O,_ 0.0159 £ 0.003

L3 _.o_ 0.0184 £ 0.0044
OPAL o 0.0127 + 0.0025

o x'/dof = 2.2

comm syst 0.0008
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The r Polarization
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T decay products are used to determine the helicity state:

300
¢ electron
¢ Daa
® mMuon 250 JL Fic
. Background
e pion D ackgroun
200
¢ rho -
e
3150
* (IJ é’
100
02 (o e 50 1
ALEPH
~— - Universality 0
al t

- No universality

M, [GeV]

s 8ES8E

Ar measurement

ALEPH 0.137 + 0.014
DELPHI 0.154 * 0.023
L3 0.174 + 0.021
OPAL 0.150 + 0.025
LEP 0.150 + 0.010
xifdo f. = 0.7

No common syst.




A, measurement

ALEPH 0.127 + 0.017
DELPHI 0.081 + 0.033
L3 0.130 * 0.025
OPAL 0.117  + 0.033
LEP 0.120 + 0.012
x*/do.f. = 0.6

No common syst.

T




Electroweak results with
heavy quarks

0.2208 + 0.0013 + 0.0020
0.1697 + 0.0035 + 0.0134
Aty = 0.0980 £ 0.0038 + 0.0021
¢g = 0.0700 + 0.0080 * 0.0072
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The Hadronic Charge Asymmetry

Qrp = (55, — (B%), = cA.£,6,4,1

sin2@i§p}

ALEPH 0.2317 + 0.0013 + 0.0011
DELPHI 0.2345 + 0.0030 + 0.0027
OPAL 0.2321 + 0.0017 + 0.0028

Average 0.2320 + 0.0011 + 0.0011

M, [GeV]

250/

200}

150
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50

0225 o023 0238
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Summary of measurements for the
Standard Model analysis

measurement | Standard | pull
Model fit
a) LEP
| line-shape and
lepton asymmetries:
My [GeV] 91.1895 + 0.0044 | 91.192 | 06
T, [GeV] 2.4969 +0.0038 | 24967 | 0.1
o{ [nb] 41.51 £0.12 4144 | 06
R, 20.789 £+ 0.040 20.781 0.2 .
A 0.0170 £0.0016 | 00152 | 1.1
+ correlation matrix
7 polarization:
A, 0.150 £ 0.010 0.142 08
A, 0.120 £ 0.012 0.142 1.8 |
'b and ¢ quark results: i
Ry = Tyg/Thad 0.2208 +0.0024 | 0.2158 | 2.0
'R = [ee/Thad 0.170 £ 0.014 0.172 0.1
A 0.0960 +£0.0043 | 0.0997 | 0.8
% 0.070 % 0.011 0071 | 0.1
+ correlation matrix
‘_ q{ charge asymmaetry:
i sin?6.F; from (Qpp) 0.2320 £0.0016 | 0.2321 | 0.1 |
T) pp and N
| My [GeV] (CDF, CDF prel., | 80.23+0.18 80.31 | 04
DO prel., UAZ;
1 — M%,/M2(vN) 0.2256 +0.0047 | 0.2246 | 0.2
¢) SLC
| sin?6s% from A, 02204+ 00010 | 02321 | 27

Individual m_top determinations

[,=2.496910.0044 (GeV)
0, t=41.51£0.12 (nb)
Rm20.789£0.040
AZ=0.0170+0.0016
A,=0.150+£0.010
A=0.120£0.012
R,=0.220840.0024
R.=0.170£0.014
A®=0.0960+0.0043
A==0.070+0.011
sin0."(Qa)=0.232010.0016
M,=80.23+0.18 (GeV)
sin"{(¥N)=0.2256 +0.0047
3in70. ™ (Aa)=0.2294 £ 0.0010
+
constraints
M;=91.1895+0.0044 (GeV)
a,=0.123+0.006
An,,=0.0009
M,=300 GeV
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125 175 225 275
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Results of SM fits to LEP and other data

80 100 120 140 180 180 200 220 z40
Mo G}

I LEP LEP I )
*] + Collider and v data | + Collider and ¢ data
|| + Ay from SLC
M, (GeV} | 17275 T8 17057 15 Rt
o)(M3) [ 0.12540.005 £0.002 | 0.125 +0.005 <+ 0.002 0.124 + 0.005 4 0.002
x/(de.f) 11.4/9 11.5/11 18.1/12
sin"6f, | 0-2323 & 0.0002 *556307 | 0.2324 + 0.0002 0550 | 02320 £ 0.0003 +o001
1— M /M] | 0.2231 +0.0015 *55003 | 0.2253 + 0.0013 +0.39%3 0.2243 + 0.0012 +3-393
Mw (GeV) | 80.28 +0.08 +99! 80.26+£0.07 1500 | 80.31 +0.06 *29!
s LEP + SLD + Colliders + vq
34 [
32t
Br
28 .
28 F
24 -
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18 3 my = 80 Gav'
18k > (TEVATRON iimit)
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All data - June 94

95% probability :
B 70% probability :
B 39% probability ; :
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