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t  Radiative B decays at CLEO
	 b --> s g penguins, W exchange

t  Exclusive measurements/searches
	 Branching fractions B0 --> K*0(892) g,
	 B+ --> K*+(892) g, B --> K*2   (1430) g, B --> r/w g,
	 B0 --> D*0

 g
t  New upper limit on BR(B --> tn)
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Radiative B decays

t  b --> s g penguin

t  First observed 1993 at CLEO
	 B --> K* g
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t  No flavor changing neutral currents

t  Loop dominated by t quark - Vtb Vts  (SM)

t  Non-SM physics (loop)

t  CP asymmetry (talk by V.Frolov)

t  Non-penguin

t  B0 --> D*0
 g
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Exclusive decays: B --> K*g, r/w/ fg

K+ modes

K0 modes

Signal MC
Off Data

| cos qT |

t  Signature:
	 High energy g
	 (2.1GeV < Eg < 2.7GeV)

t  Background: e+e- --> qq
	 g from ISR or p0, h

t  Use only barrel calorimeter
	   | cos qg | < 0.71
	 for suppression of
	 continuum background

t   qT : angle between B thrust
	 axis and rest of event 

t  Veto for p0

Spectrum of signature g
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Exclusive decays: B --> K*g, r/w/ fg

t  Reconstruct
	 B0 --> K*0(892) g, B+ --> K*+(892) g, B --> K*2   (1430) g
	 	 	 K+p-, Ks

00p0, K+p0, Ks
00p+  (+ C.C.)

	 B --> r/w g
	 	 	 r0 --> p+p-, r+ --> p+p0, w  --> p+p-p0  (+ C.C.)
	 B --> f g (non-penguin)
	 	 	 f --> K+K-

t  Suppress background
	 through event shape
	 EB cut: DE = | EResonance + Eg - Ebeam | < 300MeV (K*g)
	 MB cut: M2

B  = E2
b  eam - pB

2  

	 	 5.2GeV < MB < 5.3GeV
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Exclusive decays: B --> K*g

(4.55+0.72 +-    0.34) x 10 -5 
-0.68

(3.76+0.89 +-    0.28) x 10 -5 
-0.83

(1.66+0.59 +-    0.13) x 10 -5 
 1

   sum of K*2   
+ and K*2   

0

-0.53

Yield: 88.3+12.2
- 11.5

Yield: 36.7+8.3
- 7.6

Yield: 15.8+5.7 (3.3s)- 5.1

BF(90% c.l.) = 

3081299-001
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B0 --> K*0(892) g

B+ --> K*+(892) g

B --> K*2   (1430) g First observation

BG + gauss fit	 	     BG fit

BF(90% c.l.) = 

BF(90% c.l.) = 

|DE| < 100MeV
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Exclusive decays: B --> K*g

t  Theory:
	 	 	 	 	 	 	 	 	 CLEO meas.		 prediction
	 BF(B --> K*2(1430) g)
	 BF(B --> K*(892) g)

0.39+0.15
-0.13 0.37 +-    0.10

(Phys. Lett. B 367 1996, 309) 

3.0 -- 4.9
(Phys. Lett. B 298 1993, 195)
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Exclusive decays: B --> r g

t  Background
	 B --> r g : continuum, B --> K*g (id K+ as p+)

~90% of B --> r g
~90% of B --> K*g
Event selection

Events: 24    	 	 Events: 10
Cont. BG:    		 	 Cont. BG: 
K* BG:       	 	 	 K* BG: 

BF(B0 --> r0g) < 1.7 x 10-5

BF(B0 --> r+g) < 1.3 x 10-5

(90% c.l.)
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Exclusive decays: B --> w/f g

t  Background
	 only continuum

t  Upper limits:

 BF(B0 --> wg) < 0.92 x 10-5

 BF(B0 --> fg) < 0.33 x 10-5

	 	 (90% c.l.)
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Events: 5    	 	 	 Events: 1
Cont. BG:    		 	 Cont. BG: 2.7 +-    0.1 1.2 +-    0.1
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Exclusive decays: B --> r/w/f g

t  |Vtd/ Vts|

	 x = form factor ratio (r/K*): 0.58 < x < 0.91 (models)
	 Assume
	   BF(B --> r g) = BF(B+ --> r+

 g) = 2BF(B0 --> r0
 g) = 2BF(B0 --> w g) 

	 -->  Limit: | Vtd/ Vts | < 0.79  (95% c.l.)
	 Current best limit (LEP/SLD/CDF): | Vtd/ Vts | < 0.24  (95% c.l.)
	 Wait for CLEO III!

	   BF(B --> r g)
	  BF(B --> K* g)

=   x |Vtd/ Vts|
2
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Exclusive decays: B0 --> D*0
 g

t  Analysis similar
	 to B --> K*g
t  Reconstruct
	 D*0 --> D0p0, D0g
	 D0 --> K+p-, K-p+p0, K-p+p-p+

t  Background: continuum,
	 B --> D*0p0

t  BF(B --> D*0g) < 5.0 x 10-5(90%)

t  Together with
	 BF(B0 --> fg) < 0.33 x 10-5

	 Indication that radiative
	 B decays are dominated
	 by 

 
b --> s g.

MC,  BR(B --> D*0g) = 3x10-4

MC B --> D*0p0 background
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Leptonic decays: B+ --> t+
 nt

t  Motivation:

	 BF(B+ --> l + nl ) = 	GF 
2     mBml

2  
(1 - ml

2/mB
2 ) fB

2
  |Vub|

2 tB

	 	 	 	 	 	 	 	 	 	 ml = lepton mass
	 - BF largest for t
	 - Extract  fB  |Vub|

t  Full reconstruction of charged B
	 D0,D*0 (np)+, n = 1-5
	 D0 : 8 Kp modes --> net efficiency ~16%

	 D*0 : D0p0, D0g, constraint on D*0  mass

t  t reconstruction
	 t --> (ene , mnm , p)nt   (46% of BF)
	 Require single charged track
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Leptonic decays: B+ --> t+
 nt

t  Background suppression
	 q2 cut (signal has small q2 = invariant mass2 of (np)+ )
	 |cos qthrust| cut
	 	 (continuum background dominates at large values)

t  No charged tracks left (besides t track)

t  little leftover shower energy
	 Erest < 400-600 MeV, p0 veto

t  Find 6 events on resonance

t  Likelihood fit: 0.96 signal events

t  BF(B+ --> t+
 nt) < 8.4 x 10-4 (90% c.l.)

	 still above SM prediction (2-10 x 10-5)
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Summary

t  New measurements

t  ACP (B --> K*g) = 0.08 +-    0.13

t  No evidence for B --> rg, B0 --> wg, B0 --> fg, B0 --> D*0
 g

t  | Vtd/ Vts | < 0.79 (95% c.l.)

t  radiative B decays dominated by 
 
b --> s g

t  New analysis of B+ --> t+
 nt

	 BF(B+ --> t+
 nt) < 8.4 x 10-4 (90% c.l.)

t  New opportunities with CLEO III

BF(B0 --> K*0(892) g) = (4.55+0.72 +-    0.34) x 10 -5 
                                                              -0.68

BF(B+ --> K*+(892) g) = (3.76+0.89 +-    0.28) x 10 -5 
                                                               -0.83

BF(B --> K*2(1430) g) = (1.66+0.59 +-    0.13) x 10 -5 first observation
 

                                                               -0.53


