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Radiative B decays: b—sy

Flavor-changing-neutral-current (FCNC) processes
- allowed 1n the Standard Model via penguin loop
- first observed by CLEO 12 years ago

- branching fraction~ 3.5x 10 *(theory)
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Radiative B decays: b—dy

*(~0.04) relative to b—sy

o suppressed by |V ,/V
o branching fraction~ 10" °(theory)
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Event Selection

Photon selection

1.8GeV<E <3.4GeV & 33°<0,<128°

Electromagnetic shower shape
m’&n veto based on likelihood

Neutral pion selection

0
m =Yy

E >50(100)MeV for barrel (endcap)

coso,  >0.7
118MeV<M, <150MeV

Reconstruction of p &w

Tracks close to IP (dr<0.5cm &|dZ<3cm)
& tracks from K, are removed

L

p T K <0.15 & 0.620GeV <M <0.920 GeV
L.+L g
L

WoTTTTT. X <0.40 & 0.752GeV<M,_<0.812 GeV
L.+ L_

Reconstruction of B B-py,B-p’y & B-owy

Beam const. mass
Energydifference

5.2GeV <M, <5.3GeV, M, =\ E_Z,_— P

beam

|AE|<0.5GeV,AE=E, +E —FE,
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Background SuEEression

1. Coptipuum background: e e —->qgq,g=u,d,s,c

oiete” — hadnons] i

B44 R4T7 ‘IG.D'D 1I:IB3 1|:ISS 1037 1l'.IF.G

HhE>

" 2-jet like

continuum
plqg) ~ 5 GeV/c

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

Slgnal and contmuum background shapes:

::MC : n-es—MC Gaussian ‘1 s
... Crystal ball . = 02 signal =
i signal Linear - - ARGUS
i background|  *"fbackground £
%._5 S R T Y R T G v 7, g 25 ___5_'22'_'_'5_'24' ' _5_;':_55 =D '_ —_,
A E(GeV) MbC(GeV/c )
~_Signal __ continuum background
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Background SuERression contd.

Continuum suppression

Signal uds bkgd.
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Background SuERression contd.

Additional discrimination from Quality of B flavor tag (1)
* successful-tag= peak atr==+1
* failed-tag = peak atr=0

0.1~ g =

- successful failed
0.08— tag tag

Vs

0.04 =

0.06

0.02]-

0_ ||||||||||||||||||||||||||||||||||
-1 08 L0H6 -04 402 -0 02 04 06 08 1

Quality of B Flavor Tag (r)
~__Signal __ uds bkgd.
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Background SuERression contd.

Neutral modes Charged modes

1.0
1.0

0.0
0.0

Likelihood Ratio (L)
0.5

Likelihood Ratio (L)
0.5

00 05 1.0 o o5 oo 0.5 L0
Quality ot Flavor Tag (I 1) Quality of Flavor Tag (r)

Neutral modes = cut 1n [r]-L
Charged modes= cut in r-L

Multidimensional scan to uniquely determine the best S/+ B

€.l 38% |1 45% | 32%

Sig

e. .| 4% | 8% | 3%

~95 % of continuum background is rejected
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Background SuERression contd.

2. Backgrounds from BB
(a) K/mrmisidentification = B— K ybackground
* K v veto: M. _optimized for —
"""'*"' LTEE KTr p = "I'\'/:_BI""""I""I""
o1z} “‘*”— __pysignal _ K*y bkgj_
: 35

PRI N T AN N O SN S T N ST S N A ST Y
2).5 -0.4 -0.3 02 0.1 -0 0.1 0.2 03 04 0.5 0.9 1 1.1 1.2 1.3

A E(GeV) M, (GeV/c?)
py | oy
go | 87% 1 63%
€. 1 36% | 20%
Y
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Background SuEEression contd.

2. Background from BB
(b) asymmetric °(n)decay (with missing soft photon )
= B—p(w) 1’ & B— p(w)nbackground

*cos6,,, optimized for S

VB

B—py:|cos0,,<0.75
B’—p°y:|cos6,,|<0.70

B’ > wy:|coso,,|<0.80 —_pysignal
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Background SuREression contd.

2. Background from BB
(c) b—sy background other than B—K y
(d) Charmless rare B background other than
B—p(w)m’&B—p(w)n
awb .~ Ml——pysignal £ dl— pysignat
0.12;_ (C) — S y bkgd_; u12;_ (d) L Rare B _;
0.1;— n —; 0.1;— bkgd —;
o] MC: o MC -
9504 03 03 oi "D 01 o3 ”ﬁ"iwhﬁ'ﬁw“t; 5 3):5 D4 03 02 01 0 o1 03 #@““E’JMS

A E(GeV) AE(GeV)

= Signal extraction
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Signal Extraction

2D Fit(M,,,A E): Unbinned extended maximum likelihood fit
1. Shapes of Signal & Background

M, . AE

B-p(w)y CrystalBall CrystalBall

B-p'y Gaussian CrystalBall

Continuum ARGUS Linear

B B background M, —AE

B—K'y 2D Histogram
B—(p,p’,w)m" & B—(p ,p’,w)n 2D Histogram
B—X_y 2D Histogram
Charmless Rare B 2D Histogram

2. Floated parameters: * Shape parameters of continuum background
* Signal and continnum background yields

= Results with 386 M B B events
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Signal Yield = 8.170%(stat.)’ (syst.)
Significance = 1.50 (incl. syst. )
B(B-p'y)= (0.5575(stat.) 11 (syst.))x10™°

—— py -- continuum background —— KLy — remaining B background
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Fit results: F — QO Y 386 M BB

— ek =k
—
[=]

Entries/(50 MeV)
O N b O @O NP o

Entries/(4 MeV/c?)

A E (GeV) M, (GeV/c?)

Signal Yield = 20.87>:(stat.)’ 7 (syst.)
Significance = 5.1 o (incl. syst.)

B(B'-p"y)= (117233 (stat.) fg5(syst.))x 10~

—— p Y -- continuum background —— KLy — remaining B background
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Fit results: E’—)wz 386 M BB

C 5t =D
—~ [ — [ B -y
= o O 4L
Q T = "
= I [il] [
o 3af = 3[
= | | A
g o g 2 |
= I 2
) @ S
= o E 1 I_ I "
" : mmm!
u _ el o\
04 -02 0 02 04 =522 524 526 528 53
2
A E (GeV) M, . (GeV/c’)

Signal Yield= 8.97)>(stat.)’,:(syst.)
Significance = 2.6 o (incl. syst.)
B(B'-wy)= (0.5875(stat.) s (syst.))x10™°

—— p Y -- continuum background —— KLy — remaining B background
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Mass & Helicity Plots

Results from fit are superimposed on Mass and Helicity plots
M__ & cosé,,deformed by M, (K yveto variable)
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—— p Yy -- continuum background —- KLy — remaining B background
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Combined fit: B—(p,w)y 386M BB

— T+ — T .- -
B(B—(p,w)y)=B(B —=py)=2X—"B(B'>p’y)=2X—"B(B > wy)
T 0 0
T, B B
using —=1.076+0.008
T

BO

— -
N OB
LERLE LB R |
r

L=

—r
o
LI

Entries/(20 MeV)

Q ra 4= o o
|.-| L LB LR

\
Ax;

04 -02 02 04 B5=%2 5021 5'.'.;:]5'2 508 5.3
A E (GeV) M,_(GeV/c’)

B(B—(p,w)y)= (1.34173(stat.) 15} (syst.)x10™°
Significance = 5.5 o (incl. syst.)

10/27/2005 Mohapatra



Extraction of [V ,/V |

_ | |
B(B—(p,w)y) _ Val [ 1M,/ M C’[1+AR]
B(B-K'y) |Vel{1-M.IM;
Form factor ratio £=0.85=0.10 1:_ Py
SU(3)-breaking effect A R=0.1+0.1 :
0.5

I
BlB=(p. ‘f)y) =0.032+0.008°0%% 1
B(B—K y) '
- -0.5}
0.143 < < 0.260
ts
( 95 % C.L. interval ) -1
-1 -0.5 DIIIID.SII.I-1':
P
td| __ +0.026 4+0.038
=0.200_ ;5 (expt.) gy (theo.)
ts
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Summary

Belle observes b—dy with 5.50 significance
B(B-(p,w)y)= (1.34153910)x10™°

B(B-py)= (0.557053012)x10™°
B(B°-py)= (L.17753} 555)x10°°
B(B>wy)= (0.587533001)x10™°
and determines
V.
= 0.2007503% (expt.) 003 (theo.)
ts

Thanks
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