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Motivation and Outline "SIEGEN

Dalitz plot (DP) analysis of non-leptonic three-body B decays

Interest
o Phenomenological aspects: UT angles, CP violation, New Physics?
@ A lot of experimental data available (Babar, Belle, LHCb)
@ B decays are dominated by non-resonant (NR) contributions BRyr 2 70%BR

Advantages of QCD factorization
o Model-independent analysis

@ May provide a combined description of R and NR contributions

Outline
o Identify regions in the DP where EFTs are applicable
o Proof of factorization (at leading power, leading order in as)

@ Try to reconstruct the DP in the full face space
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Factorization formula © edges/corners in HQ limit "suscm

Edges and corners (s;p < 1)

(mimom3|Oi|B)sp<1 = TLRFF™™® Do, + TLRFF"M™ g (O
aF T?fl ® q)B & ¢7‘r3 & ¢7‘rl7‘r2
Specator interaction @ NLO in as

FB=m™ FB=7" . form factors

‘ ‘ . S . soft part, non-perturbative
¢r, OB, Oxr : light-cone distribution amplitudes } P P

T : hard scattering kernel  hard part, perturbative
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. . . . UNIVERSITAT
Factorization formula @ center in HQ limit "suscm

Center (s12 ~ 1)

(mmam3|Oi|BYspprrys = THOFTM R0, @0, + T @F 7™ Qb @ b,
+ THRFF ™R, @b,

+ T'@ds@ 0, @b, ® dry

Specator interaction @ NLO in as
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Relations between edges/corners and center "suscm

@ Generalized form factor and distribution amplitude further factorize:
° FB—>7r17r2|512~1 — Tl’ ® FB—MTl ® q>ﬂ_2 + T2I ® FB—>7r2 ® ¢7‘rl
+TH QP @ by @ Oy

° ¢7r171'2 ~ q)7r1 ® q>71'2

o Existance of factorizable contributions that are of leading power in center but power
suppressed at corners/edges (and vice vera)

@ Scaling
© Center Merging egdes and center
~ 2 2
A3 Grﬂf as(mp+/s12) D =~ £ /(MBs12) - as(me/512)
Diehl, Feldmann, Kroll, Vogt, 2000
© Edges [FE=w — ~ fﬂ.oé(mB\/E)
A512<<1 si2~1/3 As12~1/3
A512<<1 ~ GFmZB ¢7””FB—>7r7r 7
w7
2
5121 N s12~(A/mg)
.AFBHM, ~  Gpfr mg As12 1/3 A22<<1

T
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Generalized quantities "suscm

Generalized distribution amplitude ®,  oichi ot al, 1008

()22, 1y, ko, k3) = 23 / dx ™ %) (1% (ko) (Ka) |k (x ™~ n—) 5(0)[0)

af
o related to the single pion DA ¢, by the soft pion - .
theorem B {m& E
@ contains hadronic resonances f % k|
2 » \3 E|
@ can be related to time-like form factor F of the I RN E

?"
. 4 *
pion SEE \\ 1
. e ]

Generalized form factor FE—=7

Faller, Feldmann, Khodjamirian, Mannel, 2013 Melikhov at al, 2004

Fiwg (ko ko, k) = (m°(ka)m® (ks)|js ba| Bi(p))
@ can be related to ™" Hambrock, Khodjamirian, P2
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Sketch of LO calculation "guhs"cvsﬂ{m“

@ Focus on B — wrw decays

@ Use usual operators basis
current-current: Q1, @2, penguin: Qs..., Qs

© center

(—-
O ’
D—n T .

™

+ permutations

@ No endpoint divergences for current-current operators

@ Inclusion of penguin operators  WIP
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Sketch of LO calculation "guhs"cvsﬂ{m“

@ edges/corners

T2I37 Tll — L
: oo A — 0
e go to physical basis: 77, 77, 7w
AB® = 7’1t 17)s,_«1 = GefrmeNec [iFtO(So+,5+7) + iFe (04, 54-)]

+ Grmp&r(Eo)N? c2 (S04 — So—)Fr(s4—)
A(BO — 7TO7T+7T7)50+<<1 = 2GFfTrmﬂ-Nc Cc1 I.Ftl(Sof,SOJF)

AB® = n'n 17 ) <1 = Grm&r(EL)NZ c1 (sp— — so4)Fr(so-)

Susanne Krankl (Universitat Siegen) Three-Body Decays Siegen, 08.12.2014



From three-body decays to resonances
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UNIVERSITAT
Outlook and future work "SIEGEN

Outlook
o Calculation of BRee"e" and BRedges/comers
— compare with experimental result
o Understand scaling of edges: Why Apzr < Agrr ?
— analyize perturbative limits of F; and ¢,

e Try to understand resonances as two-body decays within the
three-body framework

Future work
o Extend analysis to other three-body decays (KT — KtK—n*,...)
e Go beyond leading order analysis
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