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Factorization works ot (feoding order w A/,
( and to all orders 1n 4y , probably) , because:

energetic, fow - tuanant mass

9 due o time - dibatation
1 t
il A

independent 0f what (q§) ad  q+ vemnant hadronize
nto



FO,CJIO‘THO.{I'OH {omn!a (MB Buchalla, Newbert , Sachraida )
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= §&§® wm  BPRS
( Bawer Piaet, Rothstan, Stewart )

o fong- distance
o shot-dolme
Note : QCD factorization = SCET  (thee is onty

one  heavy quark expansion )

but BBNS # BPRS

=  BPRS clacm perturbodtve expansion of faifs and

Hl p J nols knowh o NLO ( Becer f,{- al. 3 N8 Yﬂ.ﬂg;
Convergence ok (- Fﬂg-) "B, 3“3‘3")

=  BPRS trwat perqum amplitudes an non- perturbattve (= 3))

-~  BPRS use te-fwel TH HY (> naie fadtorizadeon for TT)
vs. NLO wn BBNS



Partial NNLO tree amplitudes (NLO spectator scattering)

(MB, S. Jager, hep-ph/0512351)
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The tree amplitudes arq (77) and o
the LO, NLO, and partial NNLO ap
which provides a good description of

(77r) represented in the complex plane. The black diamonds show
broximations. The dark square represents the parameter set ‘G’
the experimental data on branching fractions. The blue triangles

show the variation of the tree amplitudes, when A\ p takes the values 0.2 GeV to 0.5 GeV in steps of
75 MeV, such that the triangles in the direction of the point ‘G" correspond to smaller values of Apg.
From each triangle emanates a set of red points that correspond to varying a5 from —0.1 to 0.3 in
steps of 0.1 for the given value of \ 3. Here points lying towards ‘G’ correspond to larger a5, .



B—= PV stotus

® Br, Acp , smeS  coleuloled ot NLO for ol
A6 2S=4 and 33 AS=0 B=» PV decays

(P,\f -Yrom 3mund state nene{) HB, Newbect
NPB 635 (2003) 333

¢ no update performed sine 003
L maybe n the {utwe wath NLO S pectator bca.ﬁenlhg]

e JIn 4003 chose some porameder set ( S4) +to
obtan betler description {or TR | XK
Without {urther modificadron this qives a wery qood
dencription of PV = many modes not meapured 2003

¢ (Coleculfation treats V as stable A
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CP-averaged AS = 1 branching fraction B — PV data. Red triangles from MB, M.
(2003) 333.
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CP-averaged AS = 0 branching fraction B — PV data. Red triangles from MB, M. Neubert, Nucl. Phys. B675
(2003) 333.
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AS =1 B — PV CP asymmetries. Red triangles from MB, M. Neubert, Nucl. Phys. B675 (2003) 333.
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AS =0 B — PV CP asymmetries. Red triangles from MB, M. Neubert, Nucl. Phys. B675 (2003) 333.



What do we fearn {rom PV ¢

<

No heticity wformation (= \WV)

Penguin amplitudes are smaller ( = Fig)
Jnderfetace of  ViA  oand S+P as predicked in
factorization

G, no doubt that pengum amplitudes
factorize  ( expenmenially and theovtdicolly )

[Lu{ the @lcalaton maynot ke wery pru.[se_-)

Pengulf\ - dominated decays moe  sensiteve 1o elacdro -
weak penquins  ( test the mK puasd!)  and New
Phystcs

Smallar cowections from P to  tren- dominaled

decays .

Good for ¢ - Sg = SM A4+ small
(= Fy)



Penguin amplitudes

@A_- n the tomplax plane

Br(x-K°)
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o IR UE O EmEs o ma

e e N e i = S S S PSSy e

Without subdominant (penguin) amplitude:

S = Spx = —sin2(6 + )
Result

from S = 0.13 4+ 0.13:
v = (701%)° or ~=(15313)°

from Sy = —0.50 £ 0.12:
v=(66112)° or = (174712
The first ranges are mutually consistent and

consistent as well with the global fit to the BR's
and the standard mixing-based fit.
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Remarks on  3-body decays in factorization / effective
theory

Standard Dalit2 GTLQLﬁSLS ASSumes . Snyder, Quinn )

* no non-vnonant background (or o model for t )
¢ Breit - \J[gner Line s\mpe

nok: thee Us no univesol fine -shape
distributions are proceys - dependent

Con one. qo beyond this 2

Nale : no .{&duﬁm{rm / SCET venults on 3- body

Publiched -
Factovizaksn at scale my -
{’eadm‘g Pouser
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g Al\mc



51- -
(Py+po)’

nb
et |
(PJc’f!’--)2
-
Sy ﬂb
)0 -
Mg :
+
perms .
Fa
cton
L ovzation
a.pplic
3

a I

a
0

sef
-3
upprensed velak
.m l_
ko

bed
Prt ;
Probabln
m
- \Lrlmtali&lfc{
Y
factes -
“n sen bdow
-
/ ?o&s
- net
( g Ai) K14
PT + SCE
GCET)

T
- l;:ou{ o{
h S"'J"'f
0 (mﬁo
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4 - twe- pion disinbudion amplitude %(i,g.s) [ Muellar et ol ;
Dieht etal,

At s - feotl only nesd Potyaleon )
;'
S @ Pnaes = (28-1) Ko

b |
Time - €ike pLob -;t rm -:(at,icx-r*
Known o the Q veqion wictuding phase

= generalized B (nx) form fader(s)

Magnitude (not phase) could be obtamed -fmm
semi- Gptonit. B (mby o ¢ reqon for q' 0

S Hodd- mdrpendant approach i priiciph ( Bradiig order 4 my,
Lh"‘ 7"( G W\ lﬁ_l‘ﬁp-krn 6n non- Yeao n@‘i‘ b(i(kq'ff\l[_n(!
Bvert - \w/ cqner )
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