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Status of the Draft

 The current draft as of last night is linked on this indico.
 The current section for αs consists of:

 Future prospects at a Z factory based on the talk by G. Dissertori at 
the Snowmass EF Seattle meeting

 Potentials at TLEP based on inputs from P. Janot and A. Blondel with a 
few slides

 A few paragraphs about future prospects at hadron colliders by K.H.
 Future prospects at the LHeC by M. Klein
 Lattice QCD discussions by P. Mackenzie

 To do or for discussions:
 Make better connections with other subgroup report.

 αs is discussed several times in the Higgs report
 Make a grand table summarizing αs present and future (many thanks to 

John for making the first version)?
 Smooth out the texts after having the lattice QCD section
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Alphas for Higgs Physics

 1.2 Coupling Measurements
 For a 126 GeV Standard Model Higgs boson, the parametric 

uncertainties arise predominantly from the b mass and αs.

 1.5: Mass & Total Width
Measurements:
 The Higgs to bb branching fraction at roughly 58±3% is the single 

largest contribution to the theoretical uncertainty on the total width 
at this time. With further measurement improvements on αs, precision 
couplings, and QCD lattice calculations, the Standard Model prediction 
on the total width will achieve approximately 2% accuracy. The 
experimental measurement of the Higgs to bb branching fraction in ZH 
production to sub-percent accuracy will reduce the uncertainty on the 
Higgs total width prediction to 1%.
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Some quotes from the Higgs group report



Summary Table?

 Add the W hadronic width?
 How many ??? can we fill by the end of this meeting?

July 31, 2013. 4

~0.1%???

~0.1%???

any estimate? 

any estimate? 



Summary Table Cont’d
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Backup
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Strong Coupling Constant

 αs is the important parameter in QCD and least known coupling 
constant
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Just learned more about the Lattice 
determination of αs (many thanks to P. 
Mackenzie)

How much can we push the collider 
determination of αs ?
Set reference to: 0.0001 (abs) or 0.1% (rel)

G. Dissertori

7



αs from Jet Rates / Event Shape
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αs from Incl. Z Decays / Width

July 31, 2013. 9



αs from Incl. Z Decays / Width
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(3.1% rel)
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αs from Incl. Z Decays / Width
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Projections(?) from TLEP

 From W hadronic width Bh≡ (Γhad, / Γtot) W
 WW lv lv /(all WW) = (1-Bh)2, 

 WW lv qq /(all WW) = 2.Bh (1-Bh)
 WW qq qq /(all WW) = Bh

2

 Present value at LEP (4x104 WW events)  Bh = 67.41 ± 0.27 %
 With 0.5 108 W pairs, and assuming selection efficiency errors scale with

statistics, expect reduction of error by factor ~70:
αs(MW) = 0.11xxx ± 0.00018  (reduction by factor 6 w.r.t. present value)

 From Z hadronic width Rl = ΓZ-> had /Γl
 Present LEP value 20.767 ± 0.0025 (2x107 Z decays) limited by lepton statistics.
 With 1012 Z decays, and assuming selection efficiency errors scale with

statistics, expect reduction of error by factor ~200!
If true, gives enough precision to 0.1% relative uncertainty

 At this level of precision, many effects not considered now will come into the 
picture and a more detailed analysis is necessary.

July 31, 2013.

A. Blondel and P. Janot
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