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” Interest in Radiative 3 Decay'

FCNC is forbidden at tree level in SM. Lowest order di-
agram is EW penguin.

vio W vivan

¢ Good probe for non-SM physics
IF non-SM contribution ( charged Higgs, SUSY,. .. ) to the loop

— Branching Fraction may deviate from SM prediction.

= CP Asymmetry ( very small in SM ) may appear.
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o LIM BB events
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B — K*(892)y
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o Self-tagging modes (K27 is excluded) S |1

e Small wrong tag fraction # = 1.2% i AN FAY
o Null asymmetry in reconstruction : checked with in- il
clusive K*(892). A = 0.003  0.01
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B — K3(1430)y

B(B — K:(1430)7)

e 1IM BB events

e Exclusive reconstruction
Knt, Ko, Kd*, i
|Mir — Micgqusoyl < 100 MeV fe?
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Signal Yield
15.6 & 4.6 "% events

Assuming all are K3(1430)y, Branching
Fraction
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B — K3(1430)y

K5(1430) ws. K*(1410)

o K*(1410): Spin 1, wider mass width, small- J r B(Km)
er branching fraction to K7 final state A "'( 1430)) 2 ~ 100MeN ~ 50%
e NR cannot be ruled out (not very large) K*(1410) 1 ~ 230MeV ~ 7%
Extracted K mass Extracted | cos Bl
20 20
3 15 B K (14101 Me § :: Ky (130}
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Yield Fraction — helicity fit result
NKS(1430)y) /N = (63 & 31)%  (stat. only)
Not disentangled yet.
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nSeaN:h for B — ml
e LINM BB events

o |My — M| < 150MeV /e*
* &WGBQQ)I veto : |“wﬁ‘,'1r = iuﬂ.({"cﬁ';m')“ > 5“}'}{“@V/¢2

o K*(892)y BKG is very small
0.4 (0.02) event for p”y (p"v)

Yield
| candidate  excess
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it | B 1 Py 1 0.3 + 0.9
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B Xy

e Exclusive B : easy to measure, difficult to predict
Inclusive B : difficult to measure, easy to predict

e SM prediction (QCD-NLO)
B(B = X,v) = (3.29 + 0.33) x 10~

e Akaon (K* or K§ — ntm~) + 1 ~ 4 pions ( upto 1 n” allowed
) to form am X,

e an X, - the hardest v to form B

e Form a vertex of X, w/ beam profile constraint ( Except for
K% mode )

¢ Choose the candidate w/ best vertex ( Largest O ., for K9

and/or 7 ambiguities )

ISemi—incluaive apploachl

Xs_
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B — Xy

SEw)

SEW = 3 R > BuRpin

(=24 I= 11, 2,344
R = o BB IR0 05) i, S 1115 P Ccon ) ;, -
1 T i 1 a.:: - -
: |
e Fisher Discriminant of Fox-Wolfram moments w |

a2

e Tailored not to have correlation with kinematic variables (Mp) o

® Good signal-to-background separation power (SEW > 0.1 as
signal region) U

® SFW sideband (SFW < —1.5) provides a large qq BKG sample

¢ Beam constrained mass distribution for qq BKG can be obtained

firom SFW sideband
gE— 5 3 "
Fan e i
| 44 I vy
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B —» X.sﬂ}f

(a) Before BKG subtraction
= Sideband
82 BB MC

(b) After BKG subtraction
Signal MIC

4 @.z 7 H 7 N . DY 3
Beam eam#ahsdnms.v (GeV/ie”)

I Mg > 5.27 GeV /¢?,

¢ 6.1V BB events [jobsemved . 990
e BB BKG is subtracted by MC # o Ndetand = 1064 4 7.5
o Fit by SFW sideband data + signal MC I\ =901+ 1.8
N(Xgsy) = 106.5 -+ 16.8 + 5.0
- e ———— -
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“MJ ,» Efficiency and Branching Flactionl

o I&I e I L il I il l L L | 7 TR T =1 i i -
4 I L5 2 ! 1.5
Recoil mass (GeVie") Recoil mass (GeV/e®)

e Clear K*(892) peak + Continuum X,
¢ Model the recoil mass as K *(392)
+ Kagan-Neubert [Eur. Phys. J. €7, 5 (1999)] w/ input my = 4.75 + 0. 1 GeV/¢?

¢ = (2.58 & 0.20,,5 '35 siouer) %

ol ¥ ' N Nz N 5 (¢ FOLH R s
B(Xsry) = (3.37 & 0.58\pas £ 042,45 02 ) x |=e)-\-\g¢\<\

OL5 rrode!
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B — X..?’Y

" Photon Energy Spectmml

o My, < 2.05GeV/c* cut —» Broad cut-off around £, ~ 2.25 GeV (Contection applied))
o No significant model dependence in higher £, region with separate K *(892) treatment
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Photon energy (GeV)
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Summary

e Exclusive Measurements for b —» s w/ 1IN BB events (Belle preliminany)
B(B" —» K*(892)y) = (49.6/% 6.7 £ 4.5) x 1075
B(B" —» K*¥(892)y) = (38.94 9.3 4 4.1) x 107
Agp(B — K*y) = -+0.02 4 0. 11 & 0.0/
B(B - "K3(1430)"y) = (18.9-k 5.6 + 1.8) x 10r® w/ assumption

e Upper limits are set for exclusive b —» dry modes w/

1IM BB events (Belle preliminary) Inclusive Br(B:->Xsy) resuits («107")

B(B" — p"y) < 10.6 x 10~ @90% CL Feil SN NLO Xsy

B(B* — p*y) < 9.9 x 10-° @90% CL il A

B(B — py)/B(B — K*(892)) < 0.19 @90% CL el CLEOY8 Xsy
== Belle Xsy

B8 B0 ol
® B(B — X,v) measured semi-inclusively w/ partial

dataset (6.1M BB events) (Belle preliminary) e B e e
B(B — Xy7) = (3.37 £ 0.58 £ 0.42 *050 o+
No longer off-resonance limited!
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