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b—s,d transitions

O Flavor changing neutral current W- MY
PO
O Exists in Standard Model only through N ! LY
quantum corrections ot ’
- BF ~10° (py), ~105 (K*y) tb / ts/d
| Top quark dominates in lOOp (SM) Leading order short distance contribution

- Amplitude proportional to V, V*_,

U Non-Standard Model particles can contribute in the loop
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Quantities Obtained from Measurements

\Y :
O Extract |—¢{ with B—py and B—K*y
VtS
th
- compare with other measurements of vV (B, mixing)
ts
B(B Via |2 1 —m2/M% \° Annihilation amplitude
(B — pv) —Sp‘ td /Mg [+ AR | plitu
B(B — K*v) Vie L — m2./M3) <+——— corrections
AR =0.140.1
Ali, Lunghi, Parkhomenko
PLB 595, 323 (2004)
1(.5) for p=(p?) Form factor ratio 1/ = 1.174+0.09
hep-ph/0603232

O Hadronic uncertainties partially cancel in ratios

O Direct CP and isospin asymmetry
measurements of B—K™y are sensitive to new Aoy =
physics
SM: Ap<1% , Ay, =+(2.6 £0.8) x 102 Matsumori, Sanda, Keum PRD 72, 014013 (2005) 3

[(BY —» K*O) —T(B* — K**+)
(B - K*%9) + (Bt — K*tv)




Previous publications from Babar

B
7PY Mode neg  Significance (o) (%) B(10°) B(10°) 90% C.L.  uses 191 fbo!
BT — ptny 2611512 1.9 132+14 09 7F9% +0.1 <18
B° — p% 03FI2fl 0.0 158 +1.9 00+0240.1 <04
0 +5.741.3
B° — wy 83157413 1.5 8.6+09 054+03+0.1 <10 M. (138£0.42)x 10
. 1 T+
Combined BF: — = — - L7 . 0 40 o _,
B(B — (p,w)y) = 5 - AB(B™ — p™7) + - [B(B" — p~) +B(B" — wy)l}
PRL 94, 011801 (2005)
B—K*
" Mode e(%) Ns  Combined B(x10_5) Combined A p

KT™n~ 9244414 583430
K. 153419 62+15
Ktn® 174416 2514923
K.t 221414 157416

}3.9210.2010.24 uses 81.9 fb-!
} — 0.013 4 0.036 & 0.010

}S.STiO.ZSiO.ZG

[sospin asymmetry: -0.046 <A, <0.146 90% C.L. )

PRD 70 112006 (2004)



Experimental Techniques

O  Reconstruct B—p/® y with modes p*'—n*tn%~, o—ntnn

O  Major sources of background
- continuum (light qq) events
- B—K*y (BF ~ 40 times higher)

O  Apply selection criteria
- 1.5GeV < E*<3.5GeV - p/m mass selection
- use of DIRC for particle - apply veto for y’s coming
identification ( /K separation ) from ©0’s and n’s



Experimental Techniques 2

O Suppress background using different topology, angular information

spherical ' jet - like

O Combine background suppression variables using Neural Net

O Define variables to reconstruct B meson

*

mes =\(E*1,, —1 551") AE =E,—E,

eam

O  Use multidimensional maximum likelihood fit with different components for
signal and background (qq , BB )



- |
n%/ n veto likelihood

O combine high energy y candidate with all other y candidates in the event and
determine consistency with 79/n

Two- photon mass Photon energy
signal
o0s ; O form 2 dimensional
T N likelihood ratio (LLR)
cf. 01 02 02 04 05 06 07 MO(.S? c ()JtQGev) 0 02 04 0B 0.8 ‘E)_ (CeV)
.
o 3 4 also consider
3 : converted photons
F ; and make selection
k. E based on M(ye*e)
T T "E:Js'"E:.'s"'b.'r"'alig; ? ()J;QGev) é: G
°:::_: 1 ocos n £
| (‘tz_ 0.‘1 0.‘2 03 0.4 05 08 0? 0.8 09 __ | 7

) T e
simulated signal and background



n/n veto performance

n0 efficiency
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B—p/wy continuum suppression

O  Neural net contains 33 input variables
- Event shape variables ( 2" Fox-Wolfram moment, angle between y and thrust axis....) (11)
- Variables that detect the presence of flavor in rest of event (4)

- Kinematic properties of e, pu, K in rest of event (18)
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_
B—p/my likelihood fit

O  Optimize cuts by maximizing signal significance in fit region defined by
‘AE *‘ < 0.3 and my>5.22

O  Four dimensional fit for py and five for oy
- Fit variables: mgq, AE*, transformed NN output, cos0
0804y, (@Y)

helicity

Opericity(PY) = angle between n*and B in p rest frame
Opericity(@Y) = angle between the normal of n*n~ plane and B in ® rest frame
041, = angle between 1° and 7+ in rn rest frame

transformed | | _; ({;\r;\r —cp) (1 —eg)
— tanh

) . ¢; = constant
NN output 3

O  pY fit has K*% and K**y as separate components
p*y treats K**y (K¥*—K*n) separately
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B"—p™y fit projections
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Preliminary results

Mode (i) Significance  €(%) B(107%)
Bt - pty 4241141 410 1.6 1067537 £ 0.09
B — %y 38.715%8 5.20 145 0.77103% £+ 0.07
B — wy hIN s 2.30 8.1 0.397024+0.03 (< 0.84 at 90% C.L.)
Isospin asymmetry: — p, @7 (combined)
C(B* .\ isospin weighted
9
(B 2P 7) |- _936+027 , : E—
2I'(B° = p'y) . P -
preliminary
—8— Belle, 350 fb"
==_=—= pO,Y PRL 96, 221601 (2006)
Simultaneous fit result: ] cKM Fitter
=—C— (D(Y FPCP 2006
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comparisons

ts
" BR(B—(p/w)y)/BR(B—K*y)
I/td _0 171+0.018 +0.017 th -
—H = 0.171 5y, (exp) 4 (theory) - BaBar ICHEP 2006
Vi | O -
" Belle 2005 i
| @
:’ - 7 -
1‘_95% prob. intervals - B-Factories average
- [ BRB=p/ay) o
"L BRESKY) i
L Am, — |
0.5[L_]Am, CDF measurement (Amy)
I ——
of
-0.5:_ , T . TS| (T TR
L 0.1 0.12 0.14 016 018 02 022 0.24
Ak Vie/ Vil
_
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5 Global fit excludes Am_, and B—p(o)y 43



_
B—K*y (1n progress)

Reconstruct in modes: K+ — Kt~ | K, n / @ K¥t— Kt K¢t
O  use same framework as B — py (use n%n likelihood ratios)
Neural Net (13 inputs)

- event shape variables in addition to variables that detect presence of flavor
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B—-K*y (K*—>K*r")
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0 Background subtracted using mgq sidebands
a P-wave relativistic Breit-Wigner line shapes used to represent data 15



Conclusions

O Improved upon previous B—p/wy analysis

0 Babar observes the decay B — p’% now , and finds the
first evidence for the decay B*— p™vy. The combined
branching fraction from Babar i1s

BE[B — (p/®)y]=(1.01£0.21+0.08)x10~°

which 1s the most precise measurement of this decay rate.
This 1s used to obtain

Va
v,

ts

=0.171%3,; (exp) g4 (theory)

Q stay tuned for result from the B—K™*y analysis
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