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Motivation: K*I'I

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

K By _
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Higgs box Xﬂ' Gluino loop
= Effective Hamiltonian: H _ = —4GF Vib Vi @

Wllson coeﬁs Operators
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Reaction geometry

® 6¢;: angle of emission between K*°
and .~ in di-lepton rest frame

® fk-: angle of emission between K*°
and K~ in di-meson rest frame.

@ ¢: angle between the two planes
m g°: dilepton invariant mass square
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Coupled-channel
simple model from

Unitarized CHPT
[Oller, Oset, Pelaez,
PRD (1999)]
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Genuine s-channel
resonance in kappa
channel to model
higher energies

!

Parametrization of
7w K phase shift and
(model-dependent)
prediction of nK
amplitude



Descotes-Ge

Pole structure

zo [MeV] a1 (Kn) [Mz]  a_1(Km) [M]
~(800) this work  (2-ch.) 792—4 279 —29—457
this work (1-ch.) 715—1283 —45—162
| MD, Meif3ner (‘12) (xU) 815—17 226 —30—257
non, Moussallam (‘06) (Roy-S.) 658—17 279
K7(1430) this work (2-ch.)  1388—i7l  —11—i5 11+i13
this work (1-ch.) 1425—1: 120 0 20+2 39
Bugg (10)  (phen.)  1427—i135




Formalism

Match with NLO SU(3)
CHPT form factor at s=0

[Gasser, Leutwyler NPB 250 (‘85)] Phase parametrization
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Two-channel, twice subtracted DR
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Compare to once subtracted DR

" 1-subtr.| |
<7 2-subtr.
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2
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« Slope of CHPT form factor at s=0 no longer matched
* More influence from high-energy input



Other comparisons
e 1-channel, twice

 Omnes function (no

subtracted Zeros)
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Lineshapes
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Predicted observables

Integral over invariant mass:
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Comparison to experiment

(Predictions from 2013 compared to LHCb measurement 2015, JHEP 1611 (2016) 047)
Measurements of the S-wave fraction in

B - KT*n~uTpu~ decays and the

B® — K*(892)°u™ ™ differential branching fraction

RS Fs = 0.101 & 0.017(stat) 4 0.009(syst)
he LHCb collaboration '
TE—mail: konstantinos.pettridis@cern.ch Binning: 796 < mKﬂ' < 996 MQV/CQ
1.0 < ¢* < 6.0GeV?/c? B — K—wtiti~
e — : 0.14 ‘
= I LHCb ] 0.12
~0.15F + ] -
0.15— + — 0.08 N
X i T ]
0.05F 3 0.06 :
ST
A N S 002 S-wave fraction
0 5 10 15 0.00.

q* [GeV¥c*] 0 1 2 3 4 5 o
¢ [GeV]  (b)


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

And now to something entirely different:

Interacting pions and kaons
for the hadron gas

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),...

TP or TKK™ :
,,,,,,,,, . . o= Interaction
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— '\\ }='*\ ’,' \ : tolog Z,
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Virial expansion By ""(u =0) Used, e.g., in: Venugopalan, Prakash, NPA 546 (‘92)
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Straightforward calculation
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Interacting TK: Influence on electric mass
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Interactions lead to larger
changes than in pi-pi case
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FIG. 13. Corrections to the electric mass or CF, (§ Q%) /(e*V T?)
for w K interaction. The density and virial expansions are from
Egs. (F4) and (F6), respectively. The loop expansions “wr K dynam-
ical” and “m K contact” are from Eqgs. (F1) and (F2) and Eq. (F3),
respectively. The solid line shows the electric mass of a gas of free

x(800), K*(892), K;(1430), and K5 (1430) mesons.



Conclusions

Evaluation of the scalar, strangeness-changing form factor

Twice-subtracted dispersion relation & matching to NLO
CHPT

Systematic influence from the nK 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
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Pion-pion and KK form factors

(Calculated with UCHPpT, not dispersion relations)
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Predicted observables for KK
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