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Rb-Theoretical prediction
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LEP2 cross sections
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- select hadronic events

- reject radiative events

* reject 4-fermions events

\_ - subtract remaining 4f and radiative

(. Estimate hadronic events, make corrections — qu\

events

2. Estimate bb events, make corrections —N

tag

3. Estimate remaining background — ¢, € 4.

4. Tagging efficiency — €,
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energy to Vs’

If Vs’ close to Z peak=more likely to interact=enhancement of CS
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LEP signal definition:
- s'>0.85%s,
- \'s' =mass of propagator,

- ISR-FSR interference subtracted
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4f veto

Reject events with ‘other’ topologies:

ww—qqqq (46%)
* Four jets
* No missing momentum

ww —qqlv (43%)
- Two jets.
* Isolated lepton
* Missing momentum

ww —=lvlv (11%) [ee uu,tT,eu, et,ut]
* Two leptons
* Missing energy
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" J
B tagging

b-ness from three
independent sources:

‘Lifetime information

Lepton Pt

—

-Kinematic variables

N\

each source gives ANN

The 3 ANNs are combined’ -
into a likelihood for b,c,uds .
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B tagging

» Each event is divided to hemispheres

* The |b algorithm is applied to each hemisphere

* Each event is given a b-being likelihood L:
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Efficiency
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Including a cut on cos(6y,.)
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90 GeV : Analytical result ~ 1.4%

90 GeV : Measured ~ 3.0%
200GeV: Analytical result ~ 2.6%
2006GeV: "Measured" ~ 5.6%
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90 GeV : Analytical result ~ 0.18%
90 GeV : Measured ~ 0.25%
200GeV: Analytical result ~ 0.52%
2006GeV: "Measured” ~ 0.72%




Systematics (207 GeV)

Track 3.2%
reconstruction

MC stat 0.6 %
S 0.1%
Lepton ID 0.5%
Total detector |3.3%
effects

b,c physics 1.3%
modelling

KO, A rate 0.2 %
Interference 0.3 %
gcc 0.1%
gbb 0.1%
4f background 0.1%
Total physics 1.3%

modelling

Total systematic uncertainty = 3.5%
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Conclusion
»Rb was measured by OPAL at 8 new energy points (183-207 GeV)

Using a highly efficient and background-free B-tagger.

> These measurements are consistent with the SM prediction:

R bOPAL
bl

=1.055%£0.031£0.037
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