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Outline

o Calculate the radiative corrections to B-Bbar two-body decays
up to order o in the approximation of soft photon

o Compare the theoretical calculation with PHOTQOS simulation
using BaBar Montecarlo for B-> ©in, B-> Kr, B-> KK

e Use the ratio between the theoretical calculation and Babar
PHOTOS simulation in order to correct the AE shape for these
decays
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To describe mesons and their
Interaction with the electromagnetic
i fleld we use a scalar theory

L=CBr'z +D 2 D'n +M* 7z’

{

We can choose the easiest one because the
radiation dominant effect is universal and doesn't
depend on particles momentum

(Low theorem)
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this choice leads to the followings

Feynmann’s rules:
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Electromagnetic vertex

Scalar propagator




...and so the rilevant radiative corrections
diagrams are:

Real emission diagrams
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This doesn’t give any
relevant contribution
because of Low theorem
Oor gauge invariance
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Virtual diagrams
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Virtual diagrams
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A general feature of QED correction is that radiation
dominant effect can be resummed to all o orders

e.g. in a two-body particle-antiparticle decay:

2 2 \\2 2 \P(B)
O I'gr = T, {1"' b () log (%j + %(b (B) log (%)j + } :Fo£ my]

M2
O b(p)=-2 1+1+'82I0g(1_'8] @
7T 2 1+ 4 This can be
integrated for

any m, value

| will use the O(a) approximation in the
following
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From the experimental point of view, the decay rate
modifies and becomes parameter dependent:

D 2 cumulative
[(w) = —~|A] @—> distribution of
2\/5 photon energy

where:

O s is the center of mass energy

O @ is the invariant phase space factor
O A is the invariant amplitude

O o encodes the experimental resolution for (soft) photons
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G(m) Is the infrared modulation factor associated with
the mixed effect of real and virtual photons:

G(w) = 1+ 2aRe B(M) + (M’ w)

where :

2
O I(my,a)) are the real contributions

2
O Re B(my) are the virtual contributions

mi IS the infrared regulator needed by the QED calculation

which cancels in the sum
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See also V.Cirigliano, J.Donoghue and E.Golowich in hep-ph 0008290

Simple case: two-body particle-antiparticle

B decay (m,=

:|\/|)

O B(m)=--
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F (B) -> 0 in the super soft phéton approximation
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To compare this calculation with hep/ph 0008290, |
reproduced the distribution for K ->

Exactly the same
behavior_of

hep-ph/ 0008290!
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PHOTOS feature: possibility to enable an interference term for
particle-antiparticle decay (I NTERF=.TRUE.)

BaBar Montecarlo doesn’t make use of it, so at first |
studied both cases
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General case: m;# m,

o ) o))
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O &= M. m, O &= M, m, OW—\/(—MB+m1—m2) —AMZm?

The F(B) term is still under calculation, but can be . _(ml+mz)2 _(ml—mz)z
estimated using the formula valid for m;= m, with a *as: ~ ~ 2 M2
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SointhecaseB-> Krt...
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The photon energy distribution in log scale:
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Angular distribution of photon with respect to the positive
meson; on the right the PHOTOS/ QED difference
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