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Perturbative QCD corrections
to

 b→ s !

Luca Trentadue      RADCOR2005        Shonan Village       4-10-2005

- outlook and motivations

- transverse momentum distribution

- complete first order



for a perturbative approach

large mass effects and unknown CKM

 in general uncertainties in these parameters may affect QCD predictions

 - QCD next-to-leading resummation  with fixed order hard emission

why b→ s !
 small branching ratio

several experimental difficulties

virtues 

two body decay - simple kinematics - direct access to the 
final state photon

widely studied - new physics potential

resummed perturbative series  (n,k)  logkx  LL - NLO - NNLO 
...



perturbative contributions

if

double log

single log

Transverse momentum distributions



b        s γ effective Hamiltonian



single gluon emission - transverse momentum distribution
          U. Aglietti, R. Sghedoni, L.T.   (2001) 

  



  - pp  multiple gluon emissions                                              

                   - pf   initial state effects ( Fermi motion )

                   
              - ph   final state  hadronization effects 

pt=pp+ pf + ph

hs

sources of  transverse momentum pt 
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multiple gluon factorization



Higher Orders

The impact parameter b





Treshold distribution



singularities

treshold

transverse momentum

Fermi motion hadronization



universal
process 

dependent

process 
dependent

Remainder function - hard contributions 

Coefficient function  

   Complete  O(αs) evaluation in analytic form 
U. Aglietti, R. Sghedoni, L.T.   (2004)







r1(x) ~ 10-20 %  for  x> 0.1



update

 U. Aglietti, G. Ricciardi, G. Ferreira (I , II)
hep-ph/0507285 - 0509095



Conclusions

- A complete QCD calculation in the range of 
scales of mb 

 - Resummation of large contributions to next-
to-leading accuracy

 - Detailed tests of pQCD are possible for the 
the decay

- The transverse momentum distribution  “clean” 
 final state gives a complementary information w.r.t. 

threshold distribution                      

- Numerical tests do show that r(x) function represents           
the 10-15% to the distribution

 Future  
further higher order contributions    

phenomenological tests possible with large 
statistics data
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