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Yuval caid: "directly to the point!", let’e go...

why chould we believe that annihilation/exchange terme are completely negligible ¢

- power cuppreccion could be 10 — 30% (of the eame order than penguin contribution in 7t 71, ot
naive SU(3) breaking, or many other effecte that people do take into account)

3/2)

- fg/mp ic actually O(m g~ " ): why no 1/mpg term

- QCD factorization ectimate ie perturbative oc o5, and in any cace divergent (global fit prefere large
annihilation model parameters)

- annihilation topologies cannot be neglected in charm decaygs
- (B — DsK)/(B — D) ie power (exchange) and color cupprecced, but cfill at the level of 10%

- KTK—/mt 7 <30% (exchange), KT KO/ttt ~ 60% (annihilation + penguin)
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A few remarke oh puzzleg

there IS a B — 717t SU(2) puzzle: why color euppreccion (naively) ceeme to be o violated ¢

there ic NO B — K7t SU(2) puzzle, cimply becauge from SU(2) there are nine hadronic parametere,
two CKM’e, and only nine obeervablee (J.C. efal hep-ph/O4 06154, updated by J. Malclée Iact
Decembet); even neglecting annihilation, conctrainte from K7t SU(2) are quite weak and do not allow to

fit for electroweak penguing

there ceeme fo be 3 puzzle when one pluge in SU(8) and neglecte all annihilation terme; however it ie not
clear whether the problem can be reduced to the cingle BFRS ratio R,,: R ie not in a very good chape

oither

if one accepte that color euppreccion doee not work (from B — 7t71), then the amplitude PEW chould not
be neglocted; ite inclucion doee not introduce any new parameter in the Standard Model (good newe) in

contract to New Phygice (bad news)
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in the cace of vaniching annihilation topologies, firet infroduced by Silva and Wolfengtein
later advocated by Gronau et al. and Fleiecher to meacure 'y (with 3 ac an input)

here another look:
AT ) = eVt — Pron
AK ) =AeV iy, + %pKﬂ
colvee fo (if t, Px = t, Prest)

BR(K*7t—

D ) 2 . 22_22.2
/1= C2,ID] cos(20 — 20 — €) = (14 A?) ?\gmy[1+BR(ﬁﬂﬂ

and BR(K* 7t )C(K*7mt ) + BR(n"nn~ )C(mttmt ) =0,
whete D = |Dle'€ = (1 + A?)(1 + A2elY)
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in the cace of vaniching annihilation topologies, firet infroduced by Silva and Wolfengtein
later advocated by Gronau et al. and Fleiecher to meacure 'y (with 3 ac an input)

here another look:
AT ) = eVt — Pron
A(K+n—)::AéWtKﬂ+—%pKn
colvee fo (if t, Px = t, Prest)

BR(K*7t—

— C2_|D|cos(200 — 20 — €) = ?)? — 2\* cin’
V1~ ChnlDleos(2— 20— €) = (14 2)2 = e’y |1+ o7

and BR(K* 7t )C(K*7mt ) + BR(n"nn~ )C(mttmt ) =0,
whete D = |Dle'€ = (1 + A?)(1 + A2elY)

N

thie meacuree more o than 7y !
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/]‘aking info account annihilation contributiong, one hae t, Pk = t, P — T, Pkk and obtaing an

analytical (but tricky) colution which can be viewed ac a bound on |x — &/, depending on the upper
limit on BR(K*K™)

~
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B from SU(3) in B — Kgmt®, ¥, KTK~

eame game |

obtaing:

\/1 C ol Dlcos(2B — 2B + €) = (1—|—?\2)2—2)\2gin2y[1—|—8

and BR(Ks7t®)C(Kg7®) 4+ BR(t°nt®)C(n°n®) = 0,
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B from SU(3) in B — Kgmt®, ¥, KTK~

eame game |

obtaing:

0.0
\/1 — C% _o/Dleoe(2p — 2B + €) = (1 +A%)* — 2\ cin® y [1 y Bl )]

BR(K 7t°)
and BR(Ks7t®) C(Ks7®) + BR(n7®) C(n°®) = 0,
again, thig ic not 'y but 3 !

with B — K 4 K™, thie formulation improvee the Gronau-Groeceman-Rogner bound which ig not
optimal

N L/




4 N

Cign of K7t CP-aeymmetriee

with B — KK~ ~ 0, one hae:




= Sign of K7t CP-aeymmaettiec R

with B — KK~ ~ 0, one hae:
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18.16 x (—)(—0.109 £ 0.019) + 4.6 x (—0.37£0.10) = 0.28+ 0.58

(-3.7 for the oppogite cign)




= Sign of K7t CP-aeymmaettiec

with B — KK~ ~ 0, one hae:
BR(K*7)C(KTn) +BR(n" 7 )C(ntmn) =
18.16 x (—)(—0.109 £ 0.019) + 4.6 x (—0.37 £ 0.10) =

(-3.7 for the oppogite cign)
NO PROBLEM !
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Froch reculte in the ctriet SU(3) limit

15

fitter

o from 1, KT, KTK™

our average: BR(B — KTK™) = Of%:g x 107

B from Kg7°, mon®, KTK—
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Both o and 3 in the etriet SU(3) limit

nta—, Ksn®, KT, mPn, KTK—
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4 All modec A

All obeervableg in B4 ¢ — 71(K)7t(K) can be expreseed in terme of CKM’e and 18 phenomenological
hadronic parametere: thig ic model-independent in the cirict SU(8) limit, neglecting O 7 g contributione
from electroweak penguing

an interecting paper: Wu and Zhou hep-ph/O508077; cimilar ideac with differencec hete and there

At precent there are 19 obgervablec: non trivial regulte expected l...
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... and non trivial technical difficultiee already diccovered...

wait for humerical reculte




4 All modec A

All obearvableg in B g ¢ — 7t(K)7t(K) can be expresead in terme of CKM’e and 13 phenomenological
hadronic parametere: thig ic model-independent in the cirict SU(8) limit, neglecting O 7 g contributione
from elecfroweak penguing

an interecting paper: Wu and Zhou hep-ph/O508077; cimilar ideac with differencec hete and there
At precent there are 19 obgervableg: non trivial reculte expected !...

... and non trivial technical difficultiec already diccovered...

wait for humerical reculte

imagine all Bq ¢ — 7t(K)7t(K) obeervablec ara meacured; thic makee almost 50 congtrainte
depending on "only" 15 hadronic parametere and CKM’e
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