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* |Introduction
« Experiment / Analysis overview

* Results
— nK* , nKO update with 500 fb-"!
— nt update with 500 fb-"
— nK**, nK*0 update with 414 fb-!
— np*, np° 414 b

— 1 h* with h*= p+, p0, ¢, 1, or ® 500 b
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= B decay dynamics, CP violation

» Decay amplitudes dominated by
* b—uTree (T) CKM suppressed (IVubl<<IVcbl)
* b — d,s Penguin (P) loop suppressed
Penguin

* Interference b/w two decay amplitudes T and P
= Direct CPV:

I'(B— f)-T'(B— f) _ 2rsingsind _|P|
F(B— f)+0(B—f) 1+r +2rcospcosd’ ' [T
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Flavour singlet penguin

Ratio charged / neutral
= additonal SU(3) singet contribution ?

Close to theory expectations for unobserved
decays
possible

New physics effects
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* Theory expectation: nuci Phys. B675:333-415 (2003)

- 50x10°B —-n’' K dominant, mixing enhanced
b — s penguin dominant
—11x10°B —-n K* __

Charm/non-charm

— 4 x106 B— 1’ K* Interference

~1 x10% B—1n K 9x106 B—n p
6x10-° B—n'p
5x10° B—n =«
3x10° B—n'n
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Y(4S)
(10.58GeV/c?)
By = 0.425
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SC solenoid
1.5T

ECL CsI(TI)
16 X,

Silicon
Vertex

Detector u / KL detection

14/15 lyr. RPC+Fe

4 lyr. DSSD
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o kinematic variables:

: | AE
M, = (E,,.) - P ;
" AE=E,-E,,

Continuum background ..o 0 L
(dominant) |
Signal events " —> 7y |
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g (e'c” = Hadronsi(ab)
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=2 B-flavour tagging information
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Tag q

= Event topology

Fisher discriminant from
modified Fox-Wolfram

moments.

2 J” conservation in decay

B flight direction variable, c0s@,
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[R Y

Likelihood Ratio
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Results

JPS/DPF 2006, 1. November B — 77(‘) h(*) at Belle Jan Schiimann, KEK



B—=mnh

nK: b—s penguin, b—u tree
nm: b—u tree, (b—d penguin)
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fit to (AE,M,)
¢ N—=vy/ n—=ntnn® decays

 Unbined max. likelihood
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Mode %) Yield  Sie.  B(10-%)  UL(10-%)
BE -yt 15.0 42404402
ot 832 1827 121 417402
mert GAL TRATEEEE B8 4472403
B* — pK*= 81 1940357
n, KE 720 TLTHRATET 65 1970 +01
ML KE 2066 28820418 40 20700 £02
B — pK° 29 11404401 <19
nn KT 268 164752410 26 L1TRE4£01 0 <22
n KT 10D 46735403 120 097024001 <24
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28 _ 5.3 .2 522 554 5.26 528 5.3 83 5.22 527 526 528 _ 5.3 2 522 5.2 5.26 528 5.5
. Mee Ve Mee
. 35 35

B* — ot —023+0.00+002 2.9 0 from zero

N —0.11 4011 +0.01
T3 T —0.52 £ 0.16 + 0.02
B¥* — K= —0.39 + 0.16 &+ 0.03
Ty —0.30 £+ 0.19 £ 0.02
1 I —0.55" 55550
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B —mnh"

nK*: b—s penguin
np: b—u tree
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Study non K* resonant
behaviour

e Scan wide mass range
« Correct branching

T 1
(b)n K°z*/K'z® 1

fraction
| CMJGeV/D) Mu(Cev/c?)
40 T T T T T T r T
* Clear p helicity @y’
sturcture i

Consitent with
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 Unbined max. likelihood fit
to (AE,M,)
¢ n—vyy/ n—n*mn® decays
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asymmetry
 Consistent with SM

"7K*0 ACP Aczo,qq

iz 0.21 =0.09 —0.023 = 0.089
N —0.06 +0.15 —0.025 =+ 0.015
nK;{txﬂ At:p Acp.gq

iz —0.04+0.19 —0.019 &+ 0.020
Tan 0.37+0.33 —0.043 =+ 0.031
WK;(t,r+ -Acp Acp.qq

T2y —0.08+0.13 —0.012 =+ 0.020
N 0.28 +0.23  0.035 =+ 0.036
np~- Aep Aecp.gg

iz —0.36°93  —0.030 £0.017
T 0.5579:18 —0.023 + 0.027

JPS/DPF 2006, 1. November

A (nK*?) = 0.174 £+ 0.076 = 0.01,

Acp(nK*7) = 0.032 = 0.095 £ 0.01,

A (npt) = —0.0407733 £ 0.01.

Events / 2.5MeV/c?

nK*(K'nr*)

05.2 I 5.|25
M,. (GeV/c?)

B — n(*) h® at Belle
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Events / 25MeV
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B—=mn'h

(published, PRL 97,061802)

nN'K : b—s penguin
nmw. b—utree
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a) BT 59K+

N
S

decays
Extended unbinned
likelihood fit

[
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First evidence of
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B—=mn'h"

n'K*: b—s penguin
n'p: b—utree
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—ntn /m

—py d€

* No significant signal “%
« Extended unbinned 2 o
likelihood fit :i ]
* 90% conf. level UL By
—p [)
Ng Upper lmit  gof
(>107%)

B-1p 0.172F 1.26
B—ifpt 18,5752 1.7
B— K 14.2+3 2.6
B— K —6.473%? 28 | 02 01 0 01 02
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B—mnh"

ng: A tree, penguin A
n'm: b—d penguin, C b—u tree
n'n’: b—d penguin, C b—u tree

now:. C b—u tree
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decays o,
» No significant signal B=no
 Extended unbinned B—y

likelihood fit B— i
* 90% conf. level UL

Upper lnit

(>10-%)
~24723 0.5
1.0%58 1.0
—6. 3+2 ¢ 7.7

i R " 0 X
92 01 O0 01 02 02 01 0 01 02 02 01 0

B—y'¢ B -1y B -y
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B — 'r)'u;

JPS/DPF 2006, 1. November B — 77(‘) h(® at Belle

Jan Schiimann, KEK



(Belle) (Nucl.Phys.

B675:333-415)
e B—=n KY/KO 69 /59 49 / 47

e B—-mn K*/K*0 20/16 11/ 11

e B—-n xt/nd 4 [ -- 5/0.3

e B— 1 nt/nd 2/3 3/0.2

e B—-n KY/KC 2 /1 2 /1

e B—n K**/ K* <3/<3 5/4
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e Updatec

resuits 1or

e'rl

and b—nw

» Updated result for B—nK*

First evidence of B—np

* New upper limits for B—»n’ h*

available from Belle with > 414 fb-’

Now (nearly complete) B—n() h(*) information

JPS/DPF 2006, 1. November
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Backup
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TABLE VII: Results of likelihood fit for B* — nK*

Mode

Yield

Eff.

Sig.

B (1079

Acp

7Y

SVDI
SVDII
atn n0

SVDI
SVDII

71753
26.6% 15
451411
28.8%%:4
9.3%3%

19.5%74

7.17%
7.34%

2.72%
2.64%

6.9

5.1

0.37
1.85%034

~0.208* 158

~0.549+0-273

JPS/DPF 2006, I. November

B — n(*) h® at Belle

2.2 5.22 9.24 5.26
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Mode Yield | Eff. |Sig.|B (10°9)
y 164153 — |2.7| 11108
SVDI | 0.4%33 [2.60%| - -
SVDII |16.07]3(2.71%| — | —
atr—a® (46135 - [1.3] 09702
SVDI | 12726 11.05%| — | -
SVDII | 3.4%3% 10.99%| — | —
Combined - - 12.1]09+0.6

JPS/DPF 2006, I. November

B — n(*) h® at Belle
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TABLE IX: Results of likelihood fit for B — nK 0:‘

10

8

6
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TABLE IV: Results of likelihood fit for B* — pr#

Mode

Yield

Eff.

Sig.

B (10

Acp

7Y

SVDI

SVDII
L

SVDI

SVDII

182.7+%0:2
55.775%"
127.0+172
73.11%%
16.3%5)

56.97150

8.23%
8.36%

3.17%
3.08%

12.1

4.12*548

142978

—0.114 £ 0.106

—0.527 £ 0.162
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Jan Schiimann, KEK




Table 14: Systematics for nK*°.

mode

T}hK;‘U - fh-K:J. - Y})-,K;g;,u fth}?{J,o < TIK.U >

Table 16: Systematics for 7p.
mode map Tep’ <mp’ > mapT mepT <mpT >

(%) (%) (%) (%) (%) (%)
Tracking 2 4 3.3 1 3 1.8
Y, = 2.0 4 3.2 4.5 5.7 4.8
7 mass cut 2.0 2 2 2.0 2.0 2
PID 1.3 1.8 1.6 0.8 1.3 0.8
B, 066 1.77 1.4 066 177 0.8
p mass cut 2 2 2 2 2 2
LR cut 2 2 2 2 2 2
non-resonance g 4 4 4 4 4 4
Nan 1 1 1 1 1 1
x 6.0 80 7.2 6.9 8.5 7.2
PDF 159 646 20.4 4.8 4.5 4.3
Total 170 65.0 216 8.5 9.6 8.0

JPS/DPF 2006, 1. November

B —n(*) h® at Belle

(%) (%) (%) (%) {%)
TK, K, 2 4 4.5 4.9 28
", w 2 4 45 5.7 28
7 mass cut 2 2 2 2 2
PID 14 1.6 - 1.1 1.4
LR 1.0 1.0 1.0 1.0 1.0
K" mass cut 2 2 2 2 2
s, 0.66 1.77 0.66 1.77 1.0
non-resonance K 0.5 0.5 0.5 0.5 0.5

Nui 1.0 1.0 1.0 1.0 1.0

X 4.5 6.9 7.1 8.4 4.3
Fitting PDF +2.3 2.5 26 4.6 2.1
Total 5.1 T4 7.6 9.6 5.8

Table 15: Systematics for ni*'.
mode Ko Ko maKii. neKii,. <K >

(%) (%) (%) (%) (%)
Tx. K. 1 3 5.5 5.85 4.4
. 7" 45 5.7 2 4 3.5
7j mass cut 2 2 2 2 2
PID 1.1 1.3 0.8 1.3 1.0
B, 0.66 1.77 0.66 .77 1.0
K" mass cut 2 2 2 2 2
LR cut 1 1 1 1 1
non-resonance K° 2 2 2 2 2
Ngi 1 1 1 1 1
pH 6.1 7.7 7.0 8.3 6.9
PDF 23 2.8 2.4 2.3 2.2
Total 8.2 7.4
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