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New results from LEP

> 1 decay

v' 1 - hadrons DELPHI

v lifetime DELPHI
v' v, mass limit from
T 57 DELPHI

> 1 production

v yy - 1 DELPHI and L3

* cross-section

- electromagnetic
moments

vee - 11
- weak dipole moments
ALEPH

Jiminary!



ee — 11 Selection at LEP

> Two low multiplicity "back-to-back” jets.

Cut on charged multiplicity rejects Z - qq background

> yyand Z - ee, Z - pu backgrounds rejected by cuts

on visible energy

> Tau selection based on event kinematic properties only.

No particle identification

ALEPH | DELPHI | L3 OPAL
efficiency 80 % 62% | 62 % 75%
background 2 % 3% 2 % 3%

Number of events
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Hadronic Branching Ratios
Delphi 92 - 95
»Charged multiplicity:
> photon conversion: 7 7% of y’s converted before TPC

> Dalitz decays: 1% ofnPdecay toe* ey
> nuclear reinteraction: 3 % of hadrons interact before TPC
> o-rays, two-track resolution, ... DEL PHI
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Hadronic branching ratios: 1-prong

ALEPH e ALEPH . .
11.78 +/- 0.17 25.76 +/- 0.20
DELPHI (prel) (o' o DELPHI (pref) 0 * i
11.60 +/- 0.17 &r’ 25.73+/-0.24
L3 (prel) . L3 (prel) _ B
12.51 +/- 0.18 25.38 +/- 0.23
OPAL N, OPAL .
11.98 +/- 0.21 25.89+/-0.34
CLEO . CLEO .
11.52 +/- 0.13 25.87 +/-0.44
M (rn-pv,) - CVvC .
11.63 +/- 0.05 25.09 +/- 0.29
| CHEPO2 average || | CHEPO2 average |
11.81 +/- 0.07 25.68 +/- 0.12
2 =22.35/4
x2-prob = 0.17 %
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Hadronic branching ratios: 3- and 5- prongs

ALEPH - ... ALEPH "
9.50 +/- 0.15 0.080 +/- 0.017
DELPHI (prel 4 DELPHI (prel \
9.32+/-0.14 (prel) &@@) \ 0.097 +/- 0.016(p &@w ¢
L3 (prel) e OPAL o
9.11+/-0.17 0.091 +/- 0.015
OPAL ° CLEO __ .
9.87 +/- 0.26 0.077 +/- 0.010
CLEO ., ARGUS o
9.51+/-0.21 0.064 +/- 0.025
HRS o
0.051 +/- 0.020
| CHEPO2 average [ | CHEPO2 average —
9.40 +/- 0.08 0.080 +/- 0.006
con b b b b Lo b v i by vy ooy ey b [ oy
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t lifetime: decay vertex reconstruction method

1. Decay length determination:

distance between center of beam crossing region

and decay vertex. 0 = 0. [ Ogecqy
2. Conversion to decay time:

dividing by ypc sinf,
3. Fit of 7 lifetime to the data:

Log L=ZXlog (f,, O f..)
fx = (1-be-b ) E(t | 7)+ b, E(t ] 0.75 1) + b, 3(t)
fres = (1= T, F3) 6(t | ko) +f, G(t | k,0) + f5 6(t | k;0)

10:16:5.1
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t lifetime: impact parameter difference method /

Impact parameter in transverse plane:
d =L sin6_sin(o - @, )
Impact parameter difference:

d, - d_=L,sin 6, sin(o, - ¢, ) - L_sin 6, _sin(¢p_- ¢, )
Averaging over decay lengths
<d,-d.>=<L>(p,-@.+m)sinB,=<L>A@sin 6,
<L>= vBc T,

Impact parameter difference is proportional to
projected acoplanarity with a proportionality
constant ~ lifetime

Lifetime is extracted by straight line fit to
Y=d, -d.
as a function of
X =A@ sin 6,

Tipd: 2914 + 36 (31-01-) + 15 (SYST) fS
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1 lifetime: miss distance method

Miss distance

dpniss = d. + d_ Gaooo 4 DELPHI
?7_, 3500 f
Lifetime is determined by fit to the observed gi‘;gg -
dniss distribution with probability density 00 £
function 150
f = Fonys 0 fres P
PhYSiCS function: 0-0:.2‘ - ‘-0.‘1‘5‘ =y 0. . Oﬁl - 6‘15 02
fonys = f.(d.) O f.(d)) o (em)
= : &
Resolution function: g DELPHI
fres = 116(01) + ,6(02) + f36(03) o
L

f, f, f3 and oy 0, 03 are functions of p and 6,
calibrated separately for hadronic and leptonic
decays

=2920+2.3 (sta 1.) +2.1 (stat) fs

m|ss




T lifetime

Average:
IPD and MD (1991 -1995 ) 367 correlation ALEPH
Tq_ = 2923 + 18 + 12 fS 200.1+/-1.5+/-1.1 ®
1-prong (stat) (syst) DELPHI (prel) .
290.9+/-1.4+/-1.0
° : L3
1-prong and 3-prong 5% correlation > .. .
OPAL .
289.2+/-1.7+/-12
CLEO
T, = 2909 + 1-4(s’ra’r) + l.o(smﬂ fS 289.0+/-2.8+/-4.0 *
| CHEPOZ2 average -
200.58+/-0.97
N T R N T S T A B R TR N B B

284 286 288 2900 292 294 296

T, (f9)
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v, mass limit from 1- 57

Likelihood function:

L=N.f(m E)YOR(m E )Je(m E) DELPHI 1992 - 1995
m=mg, E=E;g, 47 5r vertices
background - 24 %

Fit region:

m> 1.6 GeV/c? (mainly qq and 57°)
085<E/E,,,,<110 L1y
Typical resolution: | Event 1
m: 16 MeV /c? ﬂ
E: 500 MeV I

Events in fit region: 15 (6 % bkg )

Spectral function:
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Summary of v mass limits

31 51t Combined
Events | Limitys Events Limites
ALEPH 2939 22.3 55 215 MeV | 18.2 MeV
MeV
DELPHI 12K | 28 MeV 15 48.0 MeV
OPAL 2514 35.3 22 43.2 MeV | 27.6 MeV
MeV
ARGUS 19 31 MeV
CLEO 17K | 28 MeV 55 30 MeV
(3rm®) | (3rm)

DELPHTI epxected limit = 30 MeV
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Yy -1t @
T o
7
v
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DELPHI L3
Data set 183 - 208 GeV 189 - 208 GeV
Mode ™ > etvy ™ > etvy
T > none v >analv
e ID dE/dx BGO shower
non-e ID dE/dx charged track + 2 v
m(yy)=m(=?0)
m(a%x*)=m(p)
Sel.eff 0.8 % 0.1%
Selected 2154 266
events
background: 10 % 4 %

No. of events/0.25 GeV/c

events/0.5 GeV

DELPHI preliminary
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Yy — TT: electromagnetic moments

. Gz
Fl(QZ)ﬁ)/,u + z172((12)0-#1/2—

+ Byt 2
m, 2m.;

At q%=0
F2 - anomalous magnetic moment a,
F3 - dipole moment d,

SM values: a_=1.1773(3)-10 -3
d 00

Limits from yy — 1t cross-sections:

DELPHI (95% C.L.)

-0.017 < a, < 0.019

| d.| < 3.8-10-1%¢e -cm
L3 (68% C.L.)

-0.062 < a, < 0.044

| d, | < 6.7 - 1016 e -cm

o(ee — eett) (pb)
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Weak dipole moments

= =
= 5 . Hr v d'r 5 pv
Neutral current: 7 [v—r’}’“aw“"’}’ +i——0c""q, + — " qp] T

2m, 2mm
1_,.},5 P‘EW 1+,},5 dW 1+,},5
Charged current: » — i _gMg, T NSatg,
9 T Ty ¢ T B, L - 2§ | T

OPAL 97 Re(d,) Im(d,)

L3 98 Re(u,) Im(p) Re(d,)
ALEPH 2002 New!/

Re(y,) Im(u,) Re(d,) Im(d,)

‘ DELPHI 2000 kW
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Weak dipole moments

ALEPH measurement: Re(n) (-0.33+0.42+0.26) - 103
- 1990 - 1995 Im(p) (-0.99+0.80+0.61)- 103

Tt > x, p, a; decays 18

. fit to spin-dependent  Re(d) (-0.59 £2.14+1.26) - 1018 ¢ - cm
differential Im(d,) (-0.45+4.00+401)-108e - cm

cross-section

\
1o dale:
ise measure“‘em
ec
Most Bt

> d W not measured yet ..

» Simultaneous fit to all moments p#,d?4, «Y¥, dWcan be done

» Experimental bounds on charged current moments «.¥ and d W
are not listed in PDG
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Conclusion

> 1 lepton electromagnetic moments measured from yy — 1t DELPHI and L3

> 1 lepton weak moments measured ALEPH
» hadronic branching ratios DELPHI
T - hv, T - h n0v, T —» h n%0v T - h 227%v, t - h 23x0v,

to2hh'v, t-2hh v, 1o 2hho22n0,
1 - 3h"2h*v, t - 3h2h=21n0v,

T

>limit on v, estimated DELPHI
> lepton lifetime DELPHI

All LEP experimental data are analysed,
almost all results are published,

preliminary results are close to completion
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