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1. Experimental methods

e*e" accelerator (selection)
Accelerator Lab Js L,/ Exper.
SPEAR SLAC 2-8GeV
PEP SLAC —29 GeV 220 - 300 pbt
PETRA DESY 12 - 47 GeV ~20 pb?
TRISTAN KEK 50 - 60 GeV ~20 pb
LEP CERN 90 GeV ~200 pbt

Cross section (experimental definition)

* Ng number of detected e*e"— ff events

* b background fraction

ole'e” »>ff)= N, (1=b)
&

* ¢ acceptance / efficiency

int

* L, integrated luminosity of collider
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Determination of integrated luminosity L, = J.Lee (t)dt

Small angle Bhabha scattering

Luminosity { data 1993
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Small angle Bhabha scatterlr_]g is L| B Nee

t channel dominated: theoretical :> nt —

i Otheo€
cross section oy, well known.

Typical detector:

Elsctromagnetic

. cabrimeters
Hadran calorimeters

and return yoke

Jet
chamber

Vertex
chamber

Microvertex
detector

m ? Z chambers
Solenoid and
2 x

pressure vessel

Presampler
Forward Time of flight
detector detector
Silicon tungsten
luminometer
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Fermion pair production:

e f

qqg mit
g=u,d,s,c,b,(t) Hadron jets

2. ee >ee(y

L Possible deviation from QED:

¢ Finite size of electrons

) P - Modified photon propagator

/ ' Parametrized by a form factor:

2
F(o?) =1+ qz(iAz

(usual choice of form factor parametrization)

F(g?) describes an additional massive photon

which modifies the propagator:
1 1
2

2 2 2 2 2 2
do a (s +u 2u t" +u 1
—_— + 4 >t

a° " q® q*-AL

A. corresponds to the new photon’s mass
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Form factor modifies differential cross section:

2 2 2 2 2 2
do _ o WS ey 4 20 Eyr(s)+ St U F(s)f
dQ 2s t ts s

Fit to combined PETRA e*e" data:
: >
A+ >435 GeV @ 95% CL Tasso: A,>370 GeV
A->590 GeV A_>190 GeV

i | S Mo nras aanas s e

In the “space picture” form factor

corresponds to modified Coulomb | As ]
potential: 5 100 petemteeee _ i

1—>}(1+e*"’) e | Pl
¥ i M N

= extended charge ; b
A>~500 GeV < r,< 0.197/500 fm T~ e
<0.5x1028m s (Gev]

Substructure

3. Discovery of the Tau-Lepton
MARK | (SLAC), 1975, M.Perl et al.
Nobel Prize 1995 for M.Perl

Evidence for Anomalous Lepton Production in e® -¢~ Annihilation®

% — Explanation:
/ ‘\. N B
.._\\ ,/ /1+ V#VT
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Cross checks: e and © momentum spectrum

<« Two body decay

<« t hypothesis:
r—> /0D,

« PLUTO (DESY), 1976

confirms t hypothesis.

Tau lepton: a sequential heavg lepton

EE—TT
E
[~
2
O
[+]
&
g a
T 3
| O
siGeV] W (MeV)
g -
asfor ee —>uu Tau pair production threshold:

o2 BB iy gV
3s 2 c

m— M, =1776.96°7137920 MeV
BES, 1994
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4. e*e” > hadrons

e*e-annihilation to a pair of quarks
with subsequent hadronization.

|

do

d Q ee — hadrons

o?
4s

quarks i

‘Ne - > QZ(1+cos?0)

[’

quarks: 4mq2 <s

Sum over all possible

q
L2
«€eQ Q = 3
1
q 3
‘ Additional color factor N
Js Quarks
<~3GeV uds
< ~10 GeV udsc
< ~350 GeV udschb
> ~350 GeV udschbt

From Quarks to Jets

EW Peri. QCD

Hadron-
isation

Detecior

~ 20 particles
at 90 GeV
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Quark jets and angular distribution
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Jet axis to approximate
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