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Abstract

We study the rare decays of the Bc meson induced by the flavour changing neutral current c → uγ transition. In the Standard Model they are strongly suppressed by the
Glashow-Iliopoulos-Maiani mechanism, therefore they are sensitive to new physics effects. The difficulty is to get rid of long-distance hadronic effects. We study such effects in
radiative Bc transitions both to B∗ and to the axial-vector B′1 mesons.

Introduction

Flavour changing neutral current c → u fundamental in
the search for new physics (NP) phenomena:

• SM weak Hamiltonian involves small Wilson coeffi-
cients from GIM mechanism

⇒ hadronic amplitudes highly suppressed.
⇒ suitable for looking at enhancements from non-SM
contributions.
Theoretical difficulty:

• long-distance (LD) contributions from purely
hadronic processes

⇒ LD precise determination to access the short-
distance part using measurements.
How to deal with LD:

• consider processes in which the LD contribution is
reduced due to kinematics

⇒ B+
c → B′+1 γ (new) and B+

c → B∗+γ (already anal-
ysed).

Effective Weak Hamiltonian

Effective weak Hamiltonian governing the c → uγ tran-
sition
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• O(q)
1,2 current-current operators

• O3,...6 QCD penguins operators

• O(′)
7,8 electromagnetic and gluon dipole operators

C ′7 ∼ mu/mc⇒O′7 neglected in SM.
O7 GIM suppressed in SM, C7 ∼ 10−3 ⇒ significantly
enhanced in a beyond SM (BSM) scenario.
General bounds:

|C7|, |C ′7| . 0.5.

Radiative Bc decays to beauty mesons decays need
also operators O(b)

1,2 involving the b quark
Amplitude for Bc(p)→ A(p′, ε)γ(q, λ), A a 1+ state:
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Short distance

Short-distance (SD) contributions:

• Weak annihilation (WA)
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Doubly-Cabibbo suppressed⇒ ignored.

• O(′)
7 electromagnetic dipole operator
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O(′)
7 ∝ ūσµνc ⇒ hadronic matrix element for the 1+

channel

〈B′1(p′, ε)| ūσµνc |Bc(p)〉 =
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Therefore
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Heavy spin symmetry to relate Ti to universal form fac-
tors
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a0 Ω′2 and Ω′1 from form factors computed by using co-
variant light-front approach.

Long distance

Long-distance (LD) contributions:

• WA with intermediate hadrons

B+
c B+

0 , B∗+

B+

B′+1

γ

B+
c B+ B∗+

γ

B+
c

B∗+c

B′+1

γ

B∗+

• pole contribution
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Parameters in the amplitudes of the WA contributions
evaluated using:

• Light-cone QCD sum rules + HQET for B′1 case

• ISGW quark model for B∗ case

Results

Comparison between LD and SD contributions for both
channels varying |Ceff7 |
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Ratio of LD and SD contributions for both channels vary-
ing |Ceff7 |
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LD contributions prevail in the B′1 channel ⇒ B∗ chan-
nel more suitable for searching NP in Ceff7 .
This is due to the hadronic cancellation in the SD ampli-
tude for B′1 channel
⇒ T ′1(0) + T ′2(0) ∝ mBc −mB′1

.


