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Electroweak fit and Higgs mass in 2010 
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without/with results of direct searches
mH<185GeV (95%CL) 
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Interplay mtop-MH

Higgs sensitivity of the most 
important observables
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 g-2 of the muon
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3.6σ discrepancy
(2.4σ using tau data)

In the right ballpark for 
many NP explanations:

SUSY, extra Z’

right signμ , light charginos
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The future of EWPT
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Marginal improvement @ LHC and some low energy 
experiments, but either NP or the Higgs will be 

discovered. Expected sensitivity to SM parameters 
estimates sensitivity to NP.
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Oblique parameters
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Parameterize NP in W,Z propagators only. Good 
approximation for many scenarios
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Electroweak physics @ HERA
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These constraints on RH currents 
will become much stronger at 

LHeC, and start competing with 
low energy ones. They are 

independent of PDFs
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Electroweak physics @ HERA
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GF absorbs dominant ew corrections, MW can be fitted at the same time 
of pdfs (with NC cross sections): Hera finds δMW ~1 GeV

LHeC will improve this, but it won’t be a 
precision determination: δMW ~0.2GeV (Gwenlan)
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Electroweak physics @ HERA
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Combined fit to pdfs and couplings, 
fixing lepton couplings and other 

parameters to SM value
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Electroweak physics @ LHeC

• EW interactions at high Q2 : choose high energy and 
high luminosity

• lepton polarization is crucial

• higher precision: Hera strategies need to be revised

• pdfs systematics (hidden assumptions, 
parameterization, etc) likely to be important

• Pilot study by C.Gwenlan on NC couplings, it would 
be nice to complete it for CDR
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C.Gwenlan
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C.Gwenlan
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C.Gwenlan
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Combined fit to pdfs and quark-Z couplings
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LHeC scenario D
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LHeC scenario D
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wrt Hera
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Comments on quark couplings fit
✓ Interesting results, O(1%) determination of light quark couplings, 

much better than LEP etc

✓ The strategy followed here is analytic continuation of Hera: lepton 
couplings well measured elsewhere, can be fixed to SM value, fit for 
quark NC couplings (+pdfs) Translates into roughly δsin2θw~5 10-3

✓ But at 1% that might not be appropriate.  Can we still look at 
sin2θw? it will help gauge the constraining power of LHeC. In the 
context of New Physics, easy to consider oblique corrections S,T, U 
(covering large class of models).

✓ Some assumptions on pdfs might affect results. 

✓ By itself, a better determination of quark NC couplings will 
constrain some exotic scenarios that modify only light quark 
couplings (non-universal Z’,  R-parity violating susy) After LHC? 
LHC measurements that can put similar constraints? 
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Conclusions

• Electroweak measurements @ LHeC will be favored by 
high Q2, lepton polarization, high luminosity. 

• Pdfs dependence can be to large extent avoided by 
simultaneous fit.

• Preliminary study shows interesting resolution on quark 
couplings

• Hope to have some additional study for CDR
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