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QCD Factorisation: Fleming, Kou, Melic, Pirjol
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Time is short – restrict report to

New Physics: Hiller

Old Physics:
Lattice: Becirevic, Davies
Phenomenological Methods: Fleischer, Gronau,
London
QCD Factorisation: Fleming, Kou, Pirjol
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G. Hiller: New Phys. & Flavour Viol.

An excursion into the realm of free-roaming
imagination. . .

NP (with extended scalar sector) often induces a
plethora of new sources of flavour violation

models can be classified acc. to the amount of FV:
minimal flavour violation (MFV): the same FV
as in the SM (Yukawa couplings → quark
mixing via CKM matrix)
non-MFV: new sources of FV

Ex.: b → sγ
in MFV (e.g. MSSM with flavour-blind SUSY
breaking): all diagrams with CKM factors
∼ VtbV

∗
ts

in non-MFV (e.g. MSSM with flavour-dep. soft
SUSY breaking terms): gluino-loops with
non-flavour diagonal squark-propagators: no
CKM factors, αs enhanced
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G. Hiller: New Phys. & Flavour Viol.

non-MFV can induce patterns of BRs and
CP-violation which completely differ from the SM:
large Bs mixing phase, non-CKM phase in b → ss̄s
etc.

bottom-up approach for SUSY model-builders:
constrain squark-mass matrix from observed
flavour-changing processes, distinguish between
MFV and non-MFV SUSY-breaking scenarios:
complementary to direct searches at the LHC
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C. Davies: Breakthrough in LQCD

Generic problem of lattice calculations:
lights quarks at physical masses very ex-
pensive
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C. Davies: Breakthrough in LQCD

Caveat may
be problema-
tic: correct
by taking 4th
root of fermion
determinant:
sign???
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D. Becirevic: Heavy Meson FFs

Heavy quarks on the lattice
rather tricky. . . need extrap-
olation in quark mass (from
ca. 1.5 GeV to mb). . .

can fix
energy of final state meson
and extrapolate in mb, which
implies large q2
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D. Becirevic: Heavy Meson FFs

Alternative:
fix momentum transfer
q2 and extrapolate in mb
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Phenomenological Methods
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M. Gronau: CPV beyondB → J/ψKS
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R. Fleischer: Strategies in El Dorado
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D. London: 3xProd. & CPV inB → V V

Angular analysis in B → V1V2: measure
triple-product correlations (~ε1

T × ~ε2
T ) · ~p

CPV signal to be found in B → V1V2+B̄ → V̄1V̄2:

AT ∝ sin φ cos δ

(i.e. maximal in naive and BBNS factorisation)

In the SM, all triple products involving light mesons
either vanish or are very small
→ good place to watch out for NP
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A Longstanding Problem. . .

A(B0 → π+π−) = |T | exp(iγ) + |P | exp(iδ)

want weak phase γ

need to input |P/T | & strong phase δ

various phenomenological methods for
effectively measuring QCD quantities (isospin analysis)

calculation from first principles & in a
model-independent way

historically: quark models & naive factorisation

since 1999: various methods of improved
factorisation
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Part I of the Story: BBNS
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Part II: E. Kou: pQCD Factorisation
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Part III: S. Fleming/D. Pirjol: SCET
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Part III: S. Fleming/D. Pirjol: SCET

• two large scales

mb &
√

mbΛQCD,

separated by eff.

field theory tech-

niques

• large logs re-

summed by RG

methods

• systematic ex-

pansion in 1/mb

of Lagrangian and

states (not yet done)
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What the Pandit has to Say

A few words of caution. . .

use of symmetries (like heavy-quark symmetry) has proven to be
very useful in high-energy physics

– if they are not
too badly broken
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BBNS: OK in heavy quark limit – breaks down in
O(1/mb)
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What the Pandit has to Say

A few words of caution. . .

use of symmetries (like heavy-quark symmetry) has proven to be
very useful in high-energy physics – if they are not
too badly broken

pQCD: all nonfactorisable terms suppressed?
Systematic expansion in QCD pert. th.?
Criticism by Descotes-Genon/Sachrajda
(hep-ph/0109260) conc. Sudakov-resummation?
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What the Pandit has to Say

A few words of caution. . .

use of symmetries (like heavy-quark symmetry) has proven to be
very useful in high-energy physics – if they are not
too badly broken

SCET: good for all-order factorisation proofs – to
leading order in 1/mb

useful phenomenological tool? For the moment – no
numbers!
B → π FF: beware of economy in nonpert. input:
need ζ & φπ & φB
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What the Pandit has to Say

A few words of caution. . .

use of symmetries (like heavy-quark symmetry) has proven to be
very useful in high-energy physics – if they are not
too badly broken

φB: weird properties under renormalization:
evolution with µ causes φB to diverge!

(Lange/Neubert, hep-ph/0303082)

Only
∫ ∞

0
φB(k, µ)/k has meaningful evolution.
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Summary of the Summary

exp. accuracy of nonleptonic B BRs and
CP-asymmetries starts to challenge theory

the good news: theorists take the challenge seriously

the bad news: they can’t really compete . . . yet
(at least as for nonlep. B decays)

more good news: work in progress: lattice, LCSRs,
SCET,. . .

let it be a mutually fruitful competition!

my apologies to Alexey, Kolia, Zoltan et al.: beautiful talks,
beautiful results: alas, 30min not enough to give proper
appreciation to everybody’s contribution
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