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Motivation: K*l+l-BK(*)ℓℓ: bs FCNC processes 

!  Within the SM, these processes proceed via loop diagrams like 

 

!  New physics entering the virtual parts, could largely alter observables 

 
!  Effective Hamiltonian: 

   

8 Eli Ben-Haim                          Moriond QCD and High Energy Interactions, March12th 2013 

Wilson coeffs. 
(short-dist. interactions)  

Operators 
(long-dist. interactions)  

Slide from Wei Wang



  

Literature
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• Determination of strange quark mass
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form factors: Robustness, PRD 80 (‘09)
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Incomplete list



  

Reaction geometry

For forward-
backward asymmetry



  

Phase parametrization

Coupled-channel
simple model from 
Unitarized CHPT
[Oller, Oset, Pelaez,
PRD (1999)]

Genuine s-channel
resonance in kappa
channel to model
higher energies

Parametrization of
       phase shift and
(model-dependent)
prediction of 
amplitude



  

Pole structure

MD,Meißner (2012)MD,Meißner (2012)

Descotes-Genon, Moussallam (‘06)

MD, Meißner (‘12)

Bugg (‘10)



  

Formalism
Match with NLO SU(3) 
CHPT form factor at s=0 
[Gasser, Leutwyler NPB 250 (‘85)]

Direct
inversion
through 
discretization

Phase parametrization

From UCHPT model



  

Two-channel, twice subtracted DR

Callan-Treiman point 
[Jamin et al., PRD  74 (2006)]



  

Compare to once subtracted DR

● Slope of CHPT form factor at s=0 no longer matched
● More influence from high-energy input



  

Other comparisons
● 1-channel, twice

subtracted

● Omnès function (no 
zeros)

Omnès

direct
inversion



  

Lineshapes

2-channel,
2-subtracted

Omnes LASS
[PRD 72 (‘05)]

Bečirević, Tayduganov
[NPB 868 (‘13)]



  

Predicted observables

Forward-
Backward 
asymmetry

Integral over invariant mass:

and 

S-wave

p-wave

sum



  

Comparison to experiment
(Predictions from 2013 compared to LHCb measurement  2015, JHEP 1611 (2016) 047)

Binning:

file:///home/michael/Talk_form_factor/JHEP%201611%20(2016)%20047)


  

Interacting pions and kaons 
for the hadron gas

And now to something entirely different:

M. D. and V. Koch, Charge fluctuations and electric mass in a hot meson gas, PRC (2007)
See also: J.R. Pelaez et al, PRD66 (‘02), Gomez Nicola, Ruiz de Elvira (‘13),...

Interaction 
corrections
to log Z

μ

OR:

Virial expansion

“Density” expansion

based on [Dashed, Ma,
Bernstein, (‘69)]

       or 

Used, e.g., in: Venugopalan, Prakash, NPA 546 (‘92)



  

Straightforward calculation

Charge fluctuations:

J
μ
: EM current-current correlation



  

 Interacting πK: Influence on electric mass

Input:

,large effect
from Bose-
Einstein

Interactions lead to larger
changes than in pi-pi case



  

Conclusions

● Evaluation of the scalar, strangeness-changing form factor

● Twice-subtracted dispersion relation & matching to NLO 
CHPT

● Systematic influence from the ηK checked through a two-
channel formulation (influence is generally small)

● Recent LHCb measurements are in agreement with 
predicted s-wave/p-wave ratio (~0.1)

(although within large uncertainties)

● Better partial waves needed to improve precision



  

Spare slides



  

Pion-pion and KK form factors
(Calculated with UCHpT, not dispersion relations)



  

Predicted observables for KK 

Forward-
Backward 
asymmetry
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