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1. at q2 << 4mc
2 the charm loop is dominated by light-cone dynamics

representing the 1st subleading term of an expansion

in L2/(4mc
2-q2) (single soft-gluon approximation)

ME is computed using light-cone sum rules

estimate of the hadronic contribution at small q2 < few GeV2

but large uncertainties (100%? more?), no hard gluons, no phases,

no scale and scheme dependence, …

extend the previous result to larger q2 using a dispersion relation,

modelling the spectral function (2 physical Ψ(‘) + effective poles)

but model dependence, no pert. gluons and phases: uncertainty ? 

An estimate in 2 steps: Khodjamirian, Mannel, Pivovarov, Wang, arXiv:1006.4945

step 1

step 2



Step 1: an hierarchy among contributions in the helicity basis has been found

Step 2: attempts to gain more control over the q2 dependence improving

the dispersion relation approach

1. new phenomenological model using resonance data over the full dimuon    

spectrum

2. replace the dispersion relation with a z-expansion of hλ, constraining the  

coefficients using analyticity and

1. resonant B → Ψ(n)K* data (masses and amplitudes)

2. LCSR + QCDF theoretical results at small/negative q2

Jäger, Camalich, arXiv:1212.2263

Blake, Egede, Owen, Pomery, Petridis, arXiv:1709.03921

Bobeth, Chrzaszcz, van Dyk, Virto, arXiv:1707.07305

M. Chrzaszcz et al, arXiv:1805.06378

Gubernari et al., arXiv:2011.09813

… 

Further attempts and improvements

Not yet fully satisfactory… Melikov, arXiv:2208.04907
Ladisa, Santorelli, arXiv:2208.00080







MC, M. Fedele, E. Franco, A. Paul, L. Silvestrini, M. Valli, arXiv:2212.10516
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S LL,LR,SP;

S i,j,k,o,[_*Sqrt[2]*_],[_*Sqrt[3]*_],[_*Sqrt[6]*_],A,lam,sig,[_*Exp[I*del]*_];

S Vud,Vus,Vub,Vcd,Vcs,Vcb,Vtd,Vts,Vtb;

S Vdu,Vsu,Vbu,Vdc,Vsc,Vbc,Vdt,Vst,Vbt;

S C1,C2,C3,C4,C5,C6,C9,C10;

S O1,O2,O3,O4,O5,O6,O9,O10,O1C,O2C;

S O1P,O2P,O1CP,O2CP,O3P,O4P,O5P,O6P,O9P,O10P,Obd,Obs;

S P1,P2,P1C,P2C,P1P,P2P,P1CP,P2CP;

S I00,I20,x,y,z;

S [_*etaDP*_],[_*I*etaCP*_],[_*etaL*_],[_*etaL*Exp[I*deltaL]*_],

[_*etaDALL*_],[_*etaDALR*_],[_*I*etaCALL*_],[_*I*etaCALR*_],

[_*csiLL*Exp[I*deltacsiLL]*_],[_*etaDASP*_],[_*csia*_],[_*WPP*_],

[_*csiLR*Exp[I*deltacsiLR]*_],eta,eta5,eta6,CT;

CF S,SB,Conj,GDP,GCP,SS,fs;

F aq,aqb,q,qb,f,fp,In,Out;

F u,d,c,s,b;

F ub,db,cb,sb,bb;

F D0,D0b,DP,DM,DsP,DsM;

F D0S,D0bS,DPS,DMS,DsPS,DsMS;

F Bd,Bs,BP;

F PP,P0,PM,KP,KM,K0,K0b,ET1,ET8,ETc;

F RP,R0,RM,KPS,KMS,K0S,K0bS,PH,OM,JPSI;

F CP,DP,CPA,DPA,CPE,DPE,DAE,CAE,DCA,DDA;

F CE,DE,CA,DA,DELL,DELR,DESP;

CF Blob;

L H=Vbu*Vud*(C1*O1 + C2*O2)

+Vbc*Vcd*(C1*O1C + C2*O2C)

-Vbt*Vtd*(C3*O3 + C4*O4 + C5*O5 + C6*O6 + C9*O9 + C10*O10 )

+Vbu*Vus*(C1*O1P + C2*O2P)

+Vbc*Vcs*(C1*O1CP + C2*O2CP)

-Vbt*Vts*(C3*O3P + C4*O4P + C5*O5P + C6*O6P + C9*O9P + C10*O10P )

+Vbu*Vcd*(C1*P1 + C2*P2)

+Vbc*Vud*(C1*P1C + C2*P2C)

+Vbu*Vcs*(C1*P1P + C2*P2P)

+Vbc*Vus*(C1*P1CP + C2*P2CP)

-Vbt*Vtd*Obd-Vbt*Vts*Obs;

* Decadimenti del B in due pseudoscalari

* In questa versione c`e' un editing finale che permette una rapido

* uso dell'output secondo la parametrizzazione del nostro papero.

#-

bdecaysLL.frm

Per finire…
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+Vbc*Vcs*(C1*O1CP + C2*O2CP)
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Per finire…

Thank you all
and

thank you Enrico
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