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b— dy penguin
b— sy penguin

FCNC process b— dy allowed via loop (penguin)
suppressed 1in the Standard Model

by |Via/Vis|* relative to b— sv

s B(B — py) and B(B — wy) =~ 0(107Y)

s B(B— py)/B(B — K*y) can measure |Viq/Visl,
complementary to Bs; mixing (AMg/AM;)

large CP violation is predicted in b — dvy

B(B — py) and B(B — w7y) not seen experimentally
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\Introduction contd.'
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| Vub/Vcb | Vtd/Vts |
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B(B — (p,w)y) = B(BT — pty) TBZ - 2B(B° — p%)
B

TB—|—
TBO

. 2B(BY — wv)

BT _ 1,086+ 0.017

TBO
From Standard Model [a. ali et al., hep-ph/0405075]

® B(B— (p,w)y) = (1.38+0.42) x107°

B(B—(p,w)y) __ Viud Vus Vup
» BB-leeln) — (,033+0.010 p

® 0.16 < H/;gd/‘/;gs‘ <0.29 @ 68% cCL Vi Vie Vi
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150°

\ Belle Detector I <2

17°

F

SVD (silicon vix det.)

1 layer DSSD

50 layers axial+steren, He + CoHsg

ACC (aerogel cherenkov)
n=1.015-1.1030

7 1 OF (time-of-flight)

ait) = 100 ps

ECL (electromag. cal.)

0000 CsITI u;shls

1.5T thin SC solenoid

14/15 layers RPC +iron
- EFC (extreme fwd cal.)

BGO crystals
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Data Sample and Selection criteria' =

®» Data Sample

® 253fb~! On Resonance Data =274 x 10°BB pairs

s 140 fb~! On Resonance Data with SVD1
o 113fb~ ! On Resonance Data with SVD2

® 28fb~! Off Resonance Data (60MeV below Y(4S5))

®» Photon Selection
#» isolated photons with 1.8GeV < E} < 3.4GeV

® electro—-magnetic shower shape

® photons from Barrel ECL only (33°<:9$b<:128ﬂ

0

® veto photons from 7 and 7

® Reconstruction of p— 7w and w — T

® veto charged tracks from Kg
» p:Lyg/(Lx+L;) <015, 0.620GeV/c* < M, < 0.920GeV/c?
o w:Lyk/(Lxg+L;) <020, 0.752GeV/c* < M, < 0.812GeV/c?

Search for b — d~y process — Debabrata Mohapatra —p.5



1000 F - . T - T - -1 I r o ;03 — . T - 1 T
| | [ @ I
- MC My, , 700 s IMC- Myp.vs.AFE
I ] [ 02 .
800 | m 1 600 | f
, 500 | 0.11
600 |- :
I 400 g of
400 - 8 300 [ L.
I 1 [ -0.1 B
I | 200 | I
200 - 1 E 0.2
| | 100 I
%‘;L PRI RS R IS I P . 0’””\””\””\”” e 1 -0.%,“““““““..‘.,:‘..‘_“,
2 5.22 5.24 5.26 5.28 5.3 -0.3 -02 -0.1 0 0.1 0.2 0.3 2 5.22 5.24 5.26 5.28 5.3
Mbc (GeV/c?) AE (GeV) Mbc (GeV/c?)

Y *
My = \/(Ebeam o |pB|27 AFE = E — E}

beam

Fit region:
® My, > 52Gev/c?
® —03Gev<AFE <0.3GeVv
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‘ Background Suppression I

Background Taxonomy:

Continuum events (ete  — qq)

B — K*v
. B — Xsv where Xg=K+nm and My, > 1.15Ge\7/c2
. B—=Va' and B — Vn

. Rare B background other than B — V#a' and B —Vn
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1. Continuum Suppression'
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p(q) ~ 5 GeV/c

For continuum suppression we use

Spherical
B decays
p(B) = 0.3 GeV/c

Fisher discriminant of event shape variables

B decay angle in CM frame

Distance between B and B vertices along Z-axis

Quality of B flavor tag
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002 |

0.01 |

Likelihood Ratio:
® R =R(F,cosbp,Az)
® R =TR(F,cosby)

. . D
Continuum Suppression, contd.' £
Plots: Signal, Continuum
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Continuum Suppression, contd.' £
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Quality of flavour tag Quality of flavor tag Quality of flavour tag

®» r: Quality of flavor tag

s r==41: correctly identified BB
o r=0: flavor tagging fails

® Select polygon in (r,R):
® optimized to maximize S/vS+ B

® two different selected regions:

different Az resolutions for the two data sets
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2. B — K™y background'

® Lix/(Lx+ L) <0.15
o m efficiency ~ 89%
e K/ fake ~ 10%

S
\Y)
S
S
S
S
V
S
=

0.2 04 06 038
LIK)/(L(K)+L(T))

®» Particle Identification:
® Aerogel Cherenkov Counter (ACC)

® dE/dx from Central Drift Chamber (CDC)
® Time-of-flight (TOF)

® K/m misidentification = B — K*y background
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Residual 5 — K™~ background' =

After particle ID
Plots: Signal, B — K™y
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: : 2
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Mgk, to reduce remaining B — K™y

® M, >0.96Gev/c? for BY — ply

® M, >0.92Gev/c? for BT — ptry
Remaining B — K*y is fixed from DATA
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4. B — Vr'and B — Vn background' =

Plots: Signal, B —V#’ (B — Vn)
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® Due to asymmetric decay of 7TO—>’7’7 (n — vyvy) :

less energetic v 1s missed.

®» Helicity angle follows
® cos’f for B—Vn? (B — Vn)
s sin’f for B — Vr

® |cosfy| <08 (0.6) for B— (p°,w)y (BT — pTy)
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\ Fit Method I 5

®» 2D extended unbinned maximum likelihood fit

®» Simultaneous fit for two data sets
® Simultaneous fit of 5 modes B — (p%, pT,w, K*, K*T)y
using 1sospln relation
BB~ (p.w)y) =B(BT —pty) = 2= .2B(B" — p%)
B
— IBt . 2B(B% — wy)
® free parameters: TRO

® B(B _ (p7 Cd)’}/) ( B(B—(p,w)7) )

B(B—K*v)
s B(B— K*v)
& Continuum yields
& Continuum AFE shapes

® PDFs (Mp. x AF) used in fitting

#® Signal: Gaussilan x Crystal Ball Line shape
o : ARGUS x Linear
o Zig'background: two dimensional histograms

(B — K*vy, B— X,vy, B—=Va’(B— Vnp)
and Rare B except B — V' (B — Vn)]
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\Simultaneous fit results' =

_ +0.434-0.28 —6
® B(B — (p,w)y) = (0.7275 35 57) x 10
® Significance =190 incl. systematic error

® B(B— (p,w)y) <1.4x107% @ 90% CL (incl syst. error)
~ All modes combined
Signal, BB background,

TR . T 1 [ T L
Shtd 253 £b~ 1 16f 253 £b7H >
D51 14} 1s
= jj J [ 112F 1<
20| 1F 1<
Sk {1017 12
50 (I 1 s1=H B
Toof |1 1 °F Jju - L"I_l Els
5 4 E
5:— - 2;/\M -
O: | L . . 03 e L
5.2 5225 525 5.275 5.3 -0.2 0 0.2

M, (GeV/c?) AE (GeV)

Search for b — d~y process — Debabrata Mohapatra —p.15



\Simultaneous fit results' =

253 £~}
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Extraction of |V;;/V},| I

3
B(B — (p,w)7) Via|® ( 1 —m, /M )
=S, ¢ |1+ AR
1 —m?. /M3

B(B — K*v) Vie

S,=1 is the isospin weight for pT
my,, Mg+~ and mp are the masses of the ,0+, K*, and B

(=0.854+0.10 is the ratio of HQET/LEET form factors
AR=0.1£0.1 is the SU(3) breaking effect

B(B—(pw)7)
) < 0.035 @ 90% Cr

Via/Vis| <0.21 @ 90% CL (incl. syst. error)
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‘ Summary'
Results with 253 fb~!

® Combined B(B — (p,w)y) = (0.7257531057) x 1076
® 190 significance

® Upper Limits @ 90% CL (incl. syst. error)
» B(B — (p,w)y) <14 x 1076

B(BT — pTy) <22 x 1076
B(BY — p%y) < 0.8 x 107°

B(B — wvy) < 0.8 x 107°

B(B—(pw)y)
) < 0.035

‘VQ/V& < 0.21

Next summer results with ~ 400 — 500 fb~!
and may be

‘ RETURN OF THE PENGUINS '
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KEKB Performance

Luminosity of KEKB  Oct. 1898 - July 2004
] Y P St L st gt bl e | o] ol o et A e Ml e oda e [l ek (e Pl Ll | il Rl i | _ 1 | il ) | | RS A | et ool LI et | 11j__]_ T .I.: ‘_Fﬂahlumlnnsﬂ?_
il Peak luminosity of the day (x10* cm~2s1) : . 13.92/nb/s.
o L va 1¢1.392 x 10%cm™s ')

«— 944 jpb/day
- (sconded)

6.01 /fb /7 days
| 24.00 /fb/30 days

2000 | 2001 | 2002 I 2003 I 2004
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SVD1(140fb~ 1) - SVD2(113fb™1H)
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Better detector! Impact parameter resolutions

Ushiroda, Nucl. 1Instr. and Meth. A511(2003) 6]
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3.b — sv background'

‘MC‘“: 20:\\\‘

18}

16}
14}

12}

10}

G
5.28 5.3
Mbc (GeV/c?)

® Backgrounds from higher X (K +nm) resonances
® Used B — Xgy MC to study this background
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‘5. Rare B background'

MC

e
5.28 5.3
Mbc (GeV/c?

® Rare B bkgd other than B — (p,w)r’ and B — (p,w)n
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D

Group similar BB backgrounds together <=

Group Group Members

GR-A Dominant exclusive B — K™y modes

GR-B | B — X4y and remaining exclusive B — K™y modes
GR-C B—-Vn' + B— Vn modes

GR-D (Rare B - (B—=Vn’ + B — Vin))

e P.d.f without applying a cut on 2D likelihood ratio
e P.d.fs are 2D histograms.

e Normalilization are fixed to calculated values from MC
or. DATA

Group BY — pV BT — pty B — wy
(SVD1l, SVD2) (SVD1l, SVD2) (SVD1l, SVD2)
GR-A 1.47,1.44 6.51,6.51 0.38,0.22
GR-B 2.86,2.72 8.61,7.30 5.30,4.33
GR-C 0.91,0.83 3.09,2.58 1.07,0.76
GR-D 1.48,1.44 1.17,1.04 2.22,1.34
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ARGUS Shape modeling

(b) CONT MC
signal region

(d) REAL DATA

® cfact(d) = efact(b) + efact(c) - efact(a)
® cfact(x) is obtained from 1D fit of My,
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