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Outline

● Higgs physics

● b quark mass: lattice QCD input to Higgs physics

● (Non-perturbative) HQET on the lattice: a (ALPHA) 
retrospective

– Signal to noise problem

– Non-perturbative matching between QCD and HQET,  

why and how

● The b-quark mass, results and review

● Extra: reweighting fermionic boundary conditions
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At 13 TeV: factors 2-4 increases in rates
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Also, dominating uncertainty in:



6Errors soon to be dominated by theory



7

Heavy quarks on the lattice
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Autocorrelations
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Noise to signal ratio in HQET
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NLO in 1/m
h
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More on the actual matching procedure
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[MDM, ALPHA '15]
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The b quark mass in HQET at O(1/m
h
)
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Other recent computations  [see Sanfilippo, LAT14 for less recent ones]
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Back to matching ...
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Tree level study [MDM et al. 1312.1566]
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Non-perturbative matching ongoing [C. Wittemeier, LAT15]
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Goal: form factors

 in the static approximation at the moment [F. Bahr et al, 1411.3916]
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Reweighting twisted boundary conditions [A. Bussone LAT15]
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Conclusions

➢ Higgs less of a portal to New Physics than we hoped.

➢Even to establish that precise lattice results in the b-sector are 
needed.

➢Tensions in B-physics ( R(D*), B0 → K0 μ+μ- ) need lattice inputs to 
assess significances.

➢HQET on the lattice:
NP subtraction of power divergences
(conceptually a 'must' as a  0).→

NP matching at O(1/m
h
)

(conceptually a 'must' as m
h
  ∞)→

➢b-quark mass

➢Now tackling form factors


