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S. Nabeebaccus and R. Zwicky, ‘Resolving charged hadrons in QED – gauge invariant interpolating operators’, JHEP 11 (2022) 101.

  

Gauge variant operators



  

ഥ𝑩 → 𝒍𝝂 𝜸  from sum rules 



  

Partonic computation

 



  

Results



MR and R. Zwicky, Isospin Mass Differences of the B, D and K. JHEP 89 (2023)

  

Meson mass splittings
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[EXTRA] QCD SR: The main idea

❑ Define a correlator with the right quantum numbers Π 𝑞2

❑ At high energies calculate it in PT

❑ At low energies it can be represented in terms of non-perturbative hadronic 

quantities

❑ Link the two via complex analysis (a dispersion relation)

❑ Extract hadronic stuff from the PT calculation.



  

[EXTRA] 𝒇𝑩 from QCD SR
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L.J. Reinders, QCD Sum Rules: An Introduction and some Applications. CERN Library, Ref.TH.3701-CERN,1983.

  

[EXTRA] It’s not that simple!

❑Ο(𝛼𝑠
𝑛) corrections

❑ Condensates

❑UV behaviour (subtractions)

❑ Daughter SR

❑Quark-hadron duality

❑ Borel transformations

❑ Instantons
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M. Jamin and B. O. Lange. 𝑓𝐵 and 𝑓𝐵𝑠
 from QCD sum rules. Phys. Rev. D, 65:056005, 2002.

  

[EXTRA] Numerics

❑ Classic Jamin & Lange Result

• 3-loop (Ο(𝛼𝑠
2)) MS

• PT, ത𝑞𝑞 , ⟨𝐺2⟩,⟨ത𝑞𝜎𝐺𝑞⟩

• Borel window 𝑀2 ∈ 4,6  GeV

❑ 𝑓𝐵 = 210 ± 19 MeV

• Errors estimated by varying 

     parameters (dashed lines). Mainly ഥ𝑚𝑏 , 𝜇.
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