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Studying → ‘+‘− transitions
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→ ‘+‘−

→ Flavour Changing
Neutral Current
(FCNC) process

→ small SM
contribution (10−9

to 10−6)
→ sensitive probe for

new physics

Effective Field Theory approach
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Integrate Out

Wilson Coefficients:

→ Perturbative, short distance
physics

→ Integrates heavy physics,
sensitive to NP effects

Operators: O

→ Non-perturbative, long distance
physics

→ Strong interactions, difficult to
calculate

H Ð→ H = −√
2

∗ ∑ ( + )O
+ chiral flipped

Operator O ( ) → ( )�
+�−

( ) → �+�−
( ) → ( )


O7 EM ✓ ✓
O9 Vector dilepton ✓
O10 Axial-vector dilepton ✓ ✓
O ; (Pseudo-)Scalar dilepton (✓) ✓

*Courtesy Nicola Serra
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Local and Non-local Effects
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Local contributions (O9;10;7 )
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Non-local contributions
(O1 ;2 )

Intermediate states
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Local Hadronic effects
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The form factors are difficult to calculate and
leading source of theoretical uncertainty.
Two complimentary approaches,

• Lattice QCD in high 2 region (low
hadronic recoil) [HPQCD], [FNAL/MILC]

• Light Cone Sum Rules in low or -ve 2

region [Gubernari et al.], [Khodjamirian and Rusov], [Bharucha,
Bharucha and Zwicky], [Khodjamirian et al.]

Interpolate to full 2
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