
Zedometry

OPAL plenary
21.10.2010

T.Kawamoto



21.10.2010 2T. Kawamoto



21.10.2010 3T. Kawamoto

|Z|2

| |2

2Re( Z*)



21.10.2010 T. Kawamoto 4



21.10.2010 T. Kawamoto 5

“Zedometry” 

was the (working) title of an OPAL paper describing the ~ final words on the OPAL

determination of the basic Z parameters based on the measurements of 

the Z lineshape and lepton AFB

If I understand the history correctly, the name was coined by Chris Hawkes when he

volunteered and started writing the initial draft of the paper.

Inspired from :
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“Zedometry” is the last of the series :

PR001 Measurement of the Z0 Mass and Width with the OPAL Detector at LEP.

The OPAL Collaboration, M.Z. Akrawy et al. Phys. Lett. B231 (1989) 530-538

PR002 Measurement of the Decay of the Z0 into Lepton Pairs.

The OPAL Collaboration, M.Z. Akrawy et al. Phys. Lett. B235 (1990) 379-388

PR009 A Combined Analysis of the Hadronic and Leptonic Decays of the Z0.

The OPAL Collaboration, M.Z. Akrawy et al. Phys. Lett. B240 (1990) 497-512

PR016 Analysis of Z0 Couplings to Charged Leptons.

The OPAL Collaboration, M.Z. Akrawy et al. Phys. Lett. B247 (1990) 458-472

PR035 Measurement of the Z0 Line Shape Parameters and the Electroweak Couplings of 

Charged Leptons.

The OPAL Collaboration, G. Alexander et al. Zeit. fur Physik C52 (1991) 175-207

PR071 Precision Measurements of the Neutral Current from Hadron and Lepton Production at LEP.

The OPAL Collaboration, P. Acton et al. Zeit. fur Physik C58 (1993) 219-237

PR089 Improved Measurements of the Neutral Current from Hadron and Lepton Production at LEP.

The OPAL Collaboration, R. Akers et al. Zeit. fur Physik C61 (1994) 19 – 34
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Actually, two OPAL papers for the final analyses of the 93+94+95 data

PR289 Precision Luminosity for Z0 Lineshape Measurements with a Silicon-Tungsten Calorimeter.

The OPAL Collaboration, G. Abbiendi et al. Eur. Phys. J. C14 (2000) 373-425

PR328 Precise Determination of the Z Resonance Parameters at LEP : Zedometry.

The OPAL Collaboration, G. Abbiendi et al. Eur. Phys. J. C19 (2001) 587-651

+ LEP energy calibration

IP069 Calibration of centre-of-mass energies at LEP1 for precise measurements of Z properties.

R. Assmann et al. European Physical Journal C6 (1999) 187-223

+ Theory efforts for precision calculation :   

ZFITTER, TOPAZ0, ALIBABA, KORALZ, KK2F, BHWIDE, BHLUMI, …….. 

+ Combination by EWWG (with many physics and technical discussions)

PR426 Precision Electroweak Measurements and Constraints on the Standard Model.

The ALEPH, DELPHI, L3, OPAL, SLD Collaborations, the LEP Electroweak Working Group,

the SLD Electroweak and Heavy Flavour Groups, Phys. Rept. 427 (2006) 257-454
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It took so long since the previous publication of 1992 data in 1994.

Well, 

• we were aiming ultimate measurements

• progress also in theory precision 

• had to wait for the LEP energy calibration anyway

• other collaborations were also slow …

• lack of man power …

• busy for LEP2 things …

• …

• public reading was 20 hours or so long …

• …
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Luminosity Hadrons

pairs LEP energy

exp.

theory

Systematic 

uncertainties

SW

FD

include FD for Ecal 

 99.5%
control of the 0.5%

using data

resonant spin depol.

understanding the

behaviour of 

magnet, RF, etc

systematic checks

with high stat. data
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Precision luminosity determination with SiW luminometer

Bhabha SW cross-section = 79 nb

Acceptance edge controlled to 7 m
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Hadronic event selection

Comparison of data and MC

Emulation of acceptance hole (beam pipe)

in barrel  detailed calibration of MC using

data

 eliminating the hadronisation uncertainty
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LEP2 analyses helped

Leaned to worry about and how to manage in data and theory such effects like

I/F interference, s’ cut, 4 fermion final states, …. 

Effects are relatively small on Z pole, but they are all evaluated 

and taken into account
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Also, worrying about LS+AFB and EW interpretation, considered various things, 

for example --

Why mt from the SM fit is so stable and does not depend much on 

the assumed mH ?

So produced a plot like this to see.

OK, I see, …

but why the constraint from f is

banana shape ?



21.10.2010 T. Kawamoto 16

Ah, the standard SM calculation (Zfitter)

does not include Higgs-strahlung

Z vs mH

If Higgs-strahlung is included,

the previous plot would look like:

Low mH region of this plot should, to be

precise, be modified.

Difference is small

No Higgs below ~ 60 GeV anyway …

T. Kawamoto and R.G.Kellogg

Phys.Rev.D69:113008,2004
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