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/ ‘ Modes Covered I

e Modes covered and data sample used

Modes Data (Bé) Reference

BY = nK°, nm, n'n’, no, n' ¢ 324 M PRD 74, 051106(R) (2006)
B — npn/, 0’7, nn® 232 M PRD 73, 071102(R) (2006)
B — ér 232 M PRD 74, 011102(R) (2006)
B - KVKOT 232 M PRD 74, 072008 (2006)

I First search, others updates

e Submodes included:

K- Ky(ntn™) 7>y ¢— K"K~
—x0

N3m — T T My =7y K — Kot
/ _ 7T+7T_ AN 0 0 _, +-—
777771'71' 77’)”7 77fyp 7P P T

e All submodes are combined to obtain final results:

o /
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/ ‘ Motivations I

e Motivation: difference of Agp for

PRELIMINARY

~

b — sSs penguin processes and

boccs  World Average 5 ' ;

sin2B") =sin(2¢;") S

068+003

;x BaBar ——— 0.12+0.31+0.10
b — CCS (AS = Sf — S11 26 ~ 30 < Belle 0.50 + 0.21 +0.06
. e BaBar L 0.55+0.11+0.02
dlfference) = Belle : 0.64%0.10+0.04
<’ BaBar | 0.66+0.26+0.08
iw Belle 0.30£0.32+0.08
& Sensitive to »  BaBar . 0.33%0.26+0.04
‘e Belle | | 0.33+0.35+0.08
a) New PhySiCS p°Ks  BaBar : © 0.17+0.52+0.26
o BaBar © 062 0254+ 0.02
. 5 :

b) SM polutlon (b — U); 3 Belle | 0.11+0.46+0.07
U BaBar : 0.62 £ 0.23
O BO — n(’)X’ ¢X and K*K he|p - Belle : © 0184023+ 0.11

. 07K, BaBar———— | | 0.84£0.71 £0.
understand the SM polution for |*"& : 5 ommon o
X BaBar Q2B ; +——|[041:+0.18£0.07 £ 0.11
SgbKO and Sn’KO- by Belle ! ' 0.;68t0.15¢0.03f8jﬂ
b—qas  Naive average 0.52 +0.05

) -1 0 1 2

\o Theoretical interest: SU(3) ¢, QCDF, soft collinear eff. theory:

/
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/ ‘ Analysis Strategy I \

) 0.15 ‘e Signal i
e Reconstructed B (PID applicable) 4 [- continuum |
(AE, Mps/Mg) 005 | os |
e Event shape: cogtlnu.um NJetllke, 0 -5'26 538 0,5~ 5
BB ~ isotropic M (GeV/c) AE (GeV)

qq: |cosOr| peak near 1, BB: flat in CMS
e Build standard unbinned maximum likelihood:

o4—&—H—O/'—H—C—'FH"—&'H“"'*"'*,sfgl.*"*f
o ]

L= exp Zn] H an (Xi,05) |,

g v I I ook L0-0-0+0-Q-0]

® Signal

Arbitrary scale

=4 \b‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\4
IR NI

N =Y n;: total events#, n;: events# of the j' component (5 > 3),
J

X: variables (Mgs/Mp, AE, event shape (F), Mg, cosfy ...),

&;: parameters for probability density functions (PDFs),

P;(X;): probability of event i to be component j.

e Corrected bias if applicable due to correlations between variables neglected

\ in ML (for detail, see references). /
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/ ‘BO — Y, 7’ and nn’ I \

Mode B (x10~°) S(o)  UL(CL=90%)

ne®  0.670° £0.1 13 < 1.3 R
n'w® 08725 +o01 14 < 2.1 Sasote, T ()
nm’ 0 2107 L o4 13 < 1.7 §’2§3?
"“—0.5 : : . 020 E
‘qé,'zoog 3
> 150- 3
e PRD 73, 071102(R) (2006) “100 *
50~ ]
e constrain ASn/ KO 0302010 010203 o5 526 527 528 529
0 , 0 AE [GeV] mgg [GeV]
¢ €.8. BY — 77777T7T7T - =200 T T ._g
0.8 6 5160 S @
o B=(0.8T7%£0.1) x 107° mea- &% g0 f
) —120- - 3
sured g 100 @ o0 ]
_6 & 60- 200 E
o assumed B = 50 x 10 40, i T S ]
(red lines X62.5) © 095 G4 096 058 1 B T a0 1 osa
. tent W|th BELLE m,. [GeV] Fisher discriminant
® CONsIS
Yy B (x10-") So) UL(CL=00%) BELLE: PRL 97, 061802 (2006),
w0 1.2E07+0.1 18 < 2.5 PRD 71, 091106(R) (2005)

7_0 2.79-|—1.02-|—0.25 31

\"7 ™ —0.96—0.34 /
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-

~

B — nK°, m, n$, n'¢, and 1’y
e Projectionsw/ acuton Lg/(Lgs+
Mode 5(19—6) S(o)  UL(CL=90%) 2. ng)
nkK®  1.87T07 401 36 <29 af g ]
nm 1.172% + 0.1 3.1 < 1.8 ; 1
no 0.1 +£ 0.2 4+ 0.1 — < 0.6 .
n' ¢ 0.272% 4+ 0.1 0.5 < 1.0
n'n’ 1.070% + 0.1 1.8 <24 o >
> =
e PRD 74, 051106(R) (2006) = &
o constrain AS, o and AS ko 2 2
e good agreement with BELLE :::’ —— > &
(hep-ex/0608033, PRD, 71 091106 ~ =g & 4 = -
(2005) ) N ERAAT ey
Mode B (x10~°) S(oc)  UL(CL=90% I(SH @) 1]‘1|]|+ Ol _
nK° 1.1+0.44+0.1 29 < 1.9 ST TS
nmn 071’8:2 + 0.1 1.1 < 2.0 50.25 526 527 528 529
mgs (GeV/c?)

o
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- ) p

o BY — o7 (left), BT — ¢ (right)

R 1 %5 BaBd
Mode B(x10~°) UL ° E L ;
10- g 10 .
BT — ¢t —0.044+0.17"5,; 0.28 5
0 0 +0.03 : g
L~ — ¢m 0.12=0.13 oy 0.24 051250632 524 508 UST27506 5 50k 508,
M55 (GeV/c) m ;. (GeVic)
N024:—‘\“‘\““\““\““\““‘i NQ A L AL A AL 3
e PRD 74, 011102(R) (2006) 2 DB + . i J(ij(BARJ( E
. 216 3 16 E
e constrain AS, ko 511 # + = 3 NF E
L ANEChe Pl
8- I E 8% H» f u» T
)\ NRRRE B
0515 55525755 535 54, V5135 527555 53 555 54,
mg(GeV/c') my(GeV/ic)

o /
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B — K KV

Events / 10 MeV

e First search for B — K KO

B(x10 °) S(0) UL(CL—00%) &
0.2709F0 T3 < 1.9 :

e PRD 74, 072008 (2006)
e constrain AS ko

Events / 16 MeV/c?

N

o

e
o

©

o

£y

T T T T T
- (a) ® Data = ----- Background BABAR -
- —Fit Result " Signal —

I
I 1 J i] JNHN +4 ) IN *‘_Ni:ﬂ*i li:ﬁ* l
-0.1 0.05 0 0.05 0.
AE [GeV]
:__(b) BABAR

Pt

. dedd P | BETUIETUNT OO TR T LNy Lrearcy,
.2 521 522 523 524 525 526 527 528 5.29

% % L U.#

- ¢

Rl L
11 145 1.2
M,. . [GeV/c?]

Y,
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‘Summary of Results I

e Comparison with the previous BABAR and BELLE results

~

0 i+ — op0 . 030
B"~K“K——' , ypdates (BABAR) B>~K"K® « Updates (BABAR)
B*>¢n" ' 0 Previous (BABAR) 5% B*>on' 0 Previous (BABAR)
B%>on % A BELLE ke B> o A BELLE
B°+n’no =25 ﬂ'?A—' — B°+n’n0
Bo*nﬂi ||_|'_§ﬁ__|| 4—0_0 Bo—’T]TCO
0, ./
Bo M e H — +— B%>1m
BYpo, re = B%>no
0 an’
Bg—»n n oy ) — B0_>n,n/ —_—
> —A— G
B, - —%*— B%m
0 0 —
BonKT e | ==~ B%K’ |
-2 2 4 6 0 2 4 G 10
Br(10 ") Br(10 ")
e Much tighter ULs
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/ ‘Constraints on AS I \

e Grossman et al.: |AS| = |5 —sin 20| = 2 cos 23 sin~y cos §|¢]
where ¢ = Yurus a° (PRD 68,015005 (2003))

= ViV, ac
SU(3) relates a%" of Ay = A(B® — f) = V;Vesa§ + Vi Visalf
to sum of b;’,“ of non-s. amp. A; = A(BY — ) = ViVeqb5 + Vi Vuab:
. AN Vs Vc* Vcda'c+vfj Vwaa . €f+(vusvcd)/(vudvcs)
to obtain bound on £ = | = X VC’EVcsaC+V;ZVuSau = | —y
in terms of Br's or UL's as
. Vaus B(n'n0) B(nmo) B(mOm0)
, < . . .
€0l < v {0 59 Bl KO +0.33 Bl KO +0.14 Bl i)
B(n'n’") B(nn) B(nn’)
+0.53 Bl KO 1+0.38 Bl KO 1+ 0.96 Ba KO }

B,v(§)weak (strong) phase
o We find |AS, ko] < 0.15 (0.22 formerly) for S, ko QCL=90%

e Gronau et. al., C,/go and S, g0 —0.133 < AS,/go < 0.152 (6 modes)
\ and —0.046 < AS, ko < 0.094 (nm°,n/'7" and nry’, see hep—ph/0608085)/
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‘AS for oKV I

B(K°K%) + B(K*OEO)]

o AsquO

Vus
Vud

ol
_|_

tB(én) + sB(cbn’)]
4

B(¢K?)

Soxc0 B($KO)

|

V3 {tlS’(wn)anB(wn’)] V3 [tB(pon)+sB(p°n’)]
4 B(¢KO) 4 B(¢KO9)

! [B@Owo)w(mo)} L B(er) }

4 B(¢K9) 22 B(¢pK"Y)

t =cosf,,, =0.94,s =sin6,,, = 0.34 with 0, , = 20°

o We find the first constraint (SU(3)s) |ASsko| < 0.38 for Syxo @ CL=90%

BP > JAY KO f0.657 0,032 | e consistent with the constraints
B’> 0 K'paszos |—1=|—,\ e Both charmless S and constraints
B°-> n'K® (0.5 £ 0.08] < ﬁosm"g‘l}‘(g) on AS need further improvement
T R T T R SyjpKo ™~ 5%, Syro ~ 14%
- 05 0 05 1 Sero ~ 50%
\ sin (2B°™") /
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/ ‘ Summary I

Modes Reference

BY = K%, ., o', nd, ¢ PRD 74, 051106(R) (2006)
B° — ', 0’70, nn® PRD 73, 071102(R) (2006)
B — o1 PRD 74, 011102(R) (2006)
BY - K KO PRD 74, 072008 (2006)

e Much tighter constraint on |AS,xo| < 0.15 (0.22 formerly) for S, ko
OCL=90%

e We find the first constraint |AS,xo| < 0.38 for S0 @ CL=90%

® S, 0 and Syio consistent with current constraints.

o

e Improved ULs for B — VP/PP (AS = Sy —sin 23 for AZ;f(O and chbg

~

/
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e BABAR results (blue), BELLE (black)

/ ‘Summary of the Results I

~

Mode S(o) B(10~°) UL ((10~°%)  previous Reference
B° — nK° 3.6 1.8tg + 0.1 < 2.9 < 2.5  PRD 74, 051106 (2006)
2.9 1.1+0.440.1 <1.9 hep-ex/0608033
B° — nn 3.1 1.170° + 0.1 < 1.8 < 2.8
1.1 0.710740.1 < 1.9 PRD 71, 091106 (2005)
B° — n'n’ 1.8 1.079°% + 0.1 < 2.4 < 10
B° — no 0.0 0.1+ 0.24 0.1 < 0.6 < 1.0
B° — n'¢ 0.5 0.272% + 0.1 < 1.0 < 4.5
B° — nn’ 0.4 0.2fg 4+ 0.4 < 1.7 < 4.6  PRD 73, 071102 (2006)
B° — nx° 1.3 0.670° + 0.1 < 1.3 < 2.5
1.8 1.24£0.7 £ 0.1 < 2.5 PRD 71, 091106 (2005)
B° — n’'n° 1.4 0.872% + 0.1 < 2.1 < 3.7
3.1 2,791 021020 PRL 97, 061802 (2006)
B° — ¢=° — 0.12 + 0.13J_fg:g_f; < 0.28 < 0.41 PRD 74, 011102 (2006)
Bt — ¢nt —  -0.0440.17122  <o0.24 < 1.0
B - K"K° 0.3 0.212910-1 < 1.9 PRD 74, 072008 (2006)

o
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