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Motivation

Inclusive Radiative B-meson decays are a sensitive probe
for physics beyond the standard model.
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New physics may enter as new particles in the loop e.g
heavier supersymmetric particles
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=4 Branching Fraction B — X, e

CLEO [9.1fb]
PRL87,251807(2001)
BaBar [81.5 fb ]
PRD72,052004(2005)
BaBar [81.5fb]
PRL98,022002(2007)
BaBar [210 fb]
new

Belle [5.8 fb]
PLB511,151(2001)

Belle [140 fb']
PRL93,061803(2004)
HFAG 2006

hep-ex/0603003
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BF(B—X_y) (10™) scaled for E, > 1.6 GeV
S Y
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CLEO [9.1 b ; o ; (3.29:0.53)x10™
PRL87,251807(2001) 0.62 4
BaBar [81.5 fb'] : o : (3.35 ¢, )x10
PRD72,052004(2005) ’ 4
BaBar [81.5 fb ] ; o ; (3.92+0.57)x10
PRL98,022002(2007) A
BaBar [210 fb ] ; - ; (3.91:1.11)x10
new

Belle [5.8 fb ] : . : (3.69:+0.95)x10™
PLB511,151(2001) y
Belle [140 fb '] ; . ; (3.50+0.44)x10
PRL93,061803(2004) 4
HFAG 2006 (3.55+0.26)x10

2 3 , 4 s
BF(B—X,y) (10 ) scaled for E > 1.6 GeV

|
Moriond, La Thuile, March 1-8 2008 Tony Limosani - University of Melbourne Slide 6



Branching Fraction B — X, e

THE UNIVERSITY OF
MELBOURNE

CLEO [9.1 b : o | (3.29:0.53)x10™
PRL87,251807(2001) s s
BaBar [81.5 fb'] : . : (3.35 ¢, )x10
PRD72,052004(2005) : .
BaBar [81.5 fb ] ; o ; (3.92+0.57)x10
PRL98,022002(2007) .
BaBar [210 fb ] ; - ; (3.91:1.11)x10
new
Belle 5.8 fb'] | . ; (3.69+0.95)x10™
PLB511,151(2001) "
Belle [140 fb'] ; o ; (3.50+0.44)x10
PRL93,061803(2004) \
HFAG 2006 | o—i 3.55+0.26)x10
hep-ex/0603003 i ( ) .
(* simple minded average) ] (3.57+0.25)x10
Becher Neubert [PRL98,022003(2007)]
NNLO Misiak et al [PRL98,022002(2007)]
' ' ' L 1 L | _. f f | ' ' ' ' |
2 3 5

4
BF(B—X,y) (10™) scaled for E, > 1.6 GeV

|
Moriond, La Thuile, March 1-8 2008 Tony Limosani - University of Melbourne Slide 7



Branching Fraction B — X, e

THE UNIVERSITY OF
MELBOURNE

CLEO [9.1 b : s | (3.29:0.53)x10™
PRL87,251807(2001) s s
BaBar [81.5 fb'] : . : (3.35 ¢, )x10
PRD72,052004(2005) : .
BaBar [81.5 fb ] ; o ; (3.92+0.57)x10
PRL98,022002(2007) .
BaBar [210 fb ] ; - ; (3.91:1.11)x10
new
Belle 5.8 fb'] ; . ; (3.69+0.95)x10™
PLB511,151(2001) "
Belle [140 fb '] ; ~ ; (3.50+0.44)x10
PRL93,061803(2004) \
HFAG 2006 | o—i 3.55+0.26)x10
hep-ex/0603003 7 ( ) .
(* simple minded average) —— (3.57+0.25)x10
Becher Neubert [PRL98,022003(2007)]
NNLO Misiak et al [PRL98,022002(2007)]
' ' ' ' 1 1|_. f f | ' ' ' ' |
2 3 5

4
BF(B—X,y) (10™) scaled for E, > 1.6 GeV
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CLEO [9.1fb]
PRL87,251807(2001)
BaBar [81.5 fb ]
PRD72,052004(2005)
BaBar [81.5fb]
PRL98,022002(2007)
BaBar [210 fb]
new

Belle [5.8 fb]
PLB511,151(2001)

Belle [140 fb']
PRL93,061803(2004)
HFAG 2006

hep-ex/0603003

(* simple minded average)
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Becher Neubert [PRL98,022003(2

Misiak et al [PRL98,022002(200

NNLO

1

| 1 1 1 1 |

(3.29:0.53)x10™
(3.35 5)2x10™

(3.92:0.57)x10™
(3.91=1.11)x10"
(3.69+0.95)x10™
(3.50+0.44)x10™
(3.55:0.26)x10™

(3.57+0.25)x10™

D07)]
/)]

2 3,
BF(B%Xsy) (10 )

5

4
scaled for EY > 1.6 GeV
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CLEO [9.1 b ] : R : (3.29+0.53)x10™
PRL87,251807(2001) 062 \
BaBar [81.5 b : . : (3.35 ¢, )x10°
PRD72,052004(2005) : N
BaBar [81.5 fb ] ; o ; (3.92+0.57)x10
PRL98,022002(2007) \
BaBar [210 fb ] ; - ; (3.91:1.11)x10
new
Belle 5.8 fb ] A (3.69+0.95)x10™
PLB511,151(2001) "
Belle [140 fb '] ~ (3.50+0.44)x10
PRL93,061803(2004) §
lllféﬂ%ﬁ%(ggﬁ i (3.55+0.26)x10
-4
(* simple minded average) ] (3.57+0.25)x10
Becher Neubert [PRL98,022003(2007)]
NNLO Misiak et al [PRL98,022002(200})]
1 1 1 1 1 1| |1 _1 1 | 1 1 1 1 |
2 3 5

4
BF(B—X,y) (10™) scaled for E, > 1.6 GeV

IMPERATIVE FOR EXPERIMENTS TO REDUCE UNCERTAINTY!
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E,>E
(GeV)

CLEO 01 [ 20 |, o : (3.29:0.53)x10™

PRL87,251807(2001) 062 \

BaBar 8157 19 |, o : (3.35 ¢, )x10°

PRD72,052004(2005) : »

BaBar 8151 | 1.9 ; o ; (3.92+0.57)x10

PRL98,022002(2007) \

BaBar 210t | 1.9 ; o ; (3.91:1.11)x10

new

E_%Llﬁ 151(2001) 5.8t | 2.24 o (3.69+0.95)x10™

Belle [140fb] | 1.8 ° (3.50+0.44)x10™

PRL93,061803(2004) »

lllféﬂ%ﬁ%(ggﬁ ———i (3.55+0.26)x10
-4

(* simple minded average) ] (3.57+0.25)x10

Becher Neubert [PRL98,022003(2007)]
NNLO Misiak et al [PRL98,022002(2007)]
' ' ' ' 1 1| _1 L : | ' ' ' ' |
2 3 5

4
BF(B—X,y) (10™) scaled for E, > 1.6 GeV
USE MORE DATA & TRY LOWER THE ENERGY CUT!
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Unitarity Triangle

1.5]]]1[[][]]1]].[]]]]IIIIIIII
e P. Koppenburg et al (Belle) Phys.Rev.Lett.93:061803,2004 " excluded area has CL > 0.95: % 7
| ' z -
< ; (=3
B(b — sv) = (3.55 £ 0.3270 300 0) x 1074 i ¢3 g “{;’ 1
(E.) = 2.292 + 0.026 = 0.034 GeV 1 ' % o
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p o- 5 e . ~ ﬁ’éﬁii -
= 25u0U 7
A . .
=
o
S 20000
@ -
£ { = 0
o 15000 | _
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10000 |- kinetic energy .
—— 2 .0-5 :
+11® IJ n/ I 2 ;
5000 - :
t: H E |
L T :
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CMSSM phase space

MELBOURNE

00l —— oas .
g B oo et Ratio of BF(B -> XsY)
1200 [T s (Measurement/SM prediction)
- —— 95%CL-loose bsy Red :1.127 +-0.12
e Brown : 1.127 +- 0.36
800 :—
600 :—
a00 [~ .
B See talk by Frederic Ronga
200 :—
B Les Rencontres de Physique de la Vallée d'Aoste 2008
oY
_I L1 | | L1 | L1 | | L1 | | L1 | | L1 | | L1 | | L1 |

-10 0 10 20 30 40 50 60 70
tanp

Collaboration of interested theorists and experimentalists
Buchmiiller, Oliver (CERN) — Exp. Cavanaugh, Richard (Uni. of Florida) — Exp.
De Roeck, Albert (CERN & Uni. Antwerpen) — Exp. Ellis, John (CERN) — Theo.
Heinemeyer, Sven (Santander) — Theo. Isidori, Gino (INFN Frascati) — Theo.
Olive, Keith (Uni. of Minnesota) — Theo. Paradisi, Paride (Uni. of Valencia) — Theo.
Ronga, Frédéric (CERN) - Exp. Weber, Arne (Max Planck Inst. (Munich)) — Theo.

Weiglein, Georg (Durham) — Theo.

|
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* Find isolated clusters in the ECL

— High energy E* > 1.4 GeV

)+ > 2l
RN T (45)
— Veto Y from 1, & Bhabha Jet-like \ spherical
25 Z — —— —~ — 1600800-003
. . i 60| |
— Use topological info to suppress oy §
. 2% | L orss)
continuum background 2 i sof flmd sy
o = e | .
o | N R sty 9
* Background is still very big! Taf it 4 05, 4%
© » ‘ .l r T” c.ny.
+ P i)
o ' oA *\
. . . - ,' g ! f-
— Estimate continuum using OFF AT S A
ob TP TR T6S L e
resonance data 9.44 9"“170.00 10'0:130.33 10'3;0.53 10.62
Mass (GeV/c?) Y(4S)
— Estimate B decays using
Photon

“corrected” MC sample

]
Tony Limosani - University of Melbourne
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Virtual calorimeter
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Continuum Scaling

NBB(E?ON) _ NON(E,T/ON) - CO&NOFF(FE(E;(,OFF))

|
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£ Scaling OFF resonance data

MELBOURNE

NBB (E§ON) _ NON (E;ON) - @N'OFF (FE (EiOFF))

Offline+Online Luminosity (pb") (/day) 2007/12/05 07.26 2

W onresonance, W offresonance, [ energy scan \/g = 10.58 GeV
;‘ ] T T T [ T T T T T | T  { T T T ﬁ
-\,‘;E 1400 i i i ok
g g |
& O
sl |1 /5 =10.52 GeV
= e [
3 o
: Tl b
8 'p w0F ! »
& ORI
[ ! .
: P ool !
§ 0 ! 5 | + {'* ‘* ;' ‘t*

L. et b e . oyt
x102 —  all data, —  on resonance, ——  off resonance, - energy scan { 1t Hé bt "‘""‘:{‘!H \.N“'*""
7% R o ... . e ... . L LS SO O SO ! L S S S S e Ty Tes  ves | Yus)

-~ 7000 E é %44 9.46 1000 1002 1034 1037 1054 1058 1062
2 9 &'e” Center-of-Mass Energy (GeV)
:‘;. 6000 — -
g 5000
- 1
Do b E N | Londt  sopr
g 1 p— .
¥ 3000 - 3
= | Lorrdt  soN
3 :
= f
100 | \ i e 604.633 10.522
R T o e mtrall [ L —

0 L L
4/26/1999 7/30/2001 11/3/2003 2/6/2006 5/12/2008 -

2
Belle log total : 754831 pb™ Date 86 ?525775 1 0535 q8
rninfs vor d 57 Ewi Kund - Exsb] Randl83 BELLE LEVEL bntast: dvv i not 24 honry f— . (i O . 0 )

|
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Response to Selection e

NBB (E*ON) _ NON (Ej;ON) _@NOFF (FE (EiOFF))

Efficiency of the selection criteria

cON cON
c HadB B—Xgy F
EOFF EOFF N 0 035 llllllllllll T T T 1 T T 1 T

HadB B—Xsv . B e MC ON res i
L | © MC OFF res -
0.03[ ]
0.025[ -
N Dmggg%gagégﬁ i
Efficiency of Hadronic 2 o 022_ o °$§g E
Skim selection S T & o )
S - o A
i 0.015[ 865 g ]
cON - o ]
fadb — (0.9986 + 0.0001 001 =
€ L &% ]
HadB - % ON 65'
e € o |
00050  ZoR:7 — (0.9871 +0.0014
N . .
- B—Xsvy ]
o_l | | | | | | | | | | I_

1.5 2 2.5 3 3.5 4

— E«({: me (GeV)
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Energy (Fe) and Multiplicity (FN) Scaling Sya=g

BELLE
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NBB (E?ON) _ NON (Ej;ON) _ o NOFF (@(E;jOFF))

ON ON

c= Sam DX N

~ _OFF OFF Entries 349579

I ON/OFF resonance MC | -
1.2 H
0-018 1F e & Tau Hy ++' +-,+-[‘ [{‘l Ji \ll‘ﬂ" + -
; SRR i i il
0.0165'H i
0.014f | 081
0.012/ LLH 0.61
0.01f | I
0.4
0.008— —LH Errors
i h y2Indf  46.5/ 66
0.006| 0, 0.2 p0 1.000@ 0.0018
r H F_E 1.00360
0.004 “yjj F_N 1.00090
0 002i mﬂ‘“a ?3 E 55 5 55 4 4.5
S e
.m

| | l | T 1 Ll I | |
9.5 2 25 3 3.5 4 4.5
Energy CM (GeV)

|
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Scaled Continuum

MELBOURNE

MAIN SAMPLE
10’

° ON resonance

@ scaled OFF resonance

L.

(=)
o
T

0.0§L GeV
=

(

iy
o
=N
T
&
1]

Photon candidates/
— —
o o
N w
T IIIIIII| T IIIIIII|

-t
o
I IIIIIII|
—o—
——
——

1|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

15 2 25 3 35 4 45 5 55
E°™ (GeV)
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10’
10°
10°
10*
108
10?

10

107

Moriond, La Thuile, March 1-8 2008

Photons from B-decays

= Beam bkgd
= Mis-ID e
HLLLLHl Mis-ID hadron

— 0=y
n—yy
—— Decavs

Signal

=
|
‘ q

1.5

2

e
1]
“
2.5 3

. 3.5
Photon Energy c.m.s (GeV)

FRACTION
Signal 0.190
Decays of 7° 0.474
Decays of n 0.163
Decays of others 0.081
Mis-IDed electrons| 0.061
Mis-IDed hadrons | 0.017
Beam bkgd 0.013

Tony Limosani - University of Melbourne
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Pi0 and Eta from B-decays

* Measure major backgrounds in data and MC independently and correct our
analysis sample MC
> I 1 T T T L 1 > I ! I I I | |
2 10%., - 2 105k -
8 F .o::zgz' o ON 8 :::::'. hd ON
8 1, - scaled OFF g e, - scaled OFF
:uE .O...... BB I:I.IE L .......... BB
10 5 _ o...... i Oo.....
o...... 10 4 5 ‘ol.... -
o... .'O..
.-... .o...
104.— O % e %
m spectrum n specirum;
% 103 " .
%, i s,
103} s, .
., :
I :3 1 2_ .l_
107 A 107 i
15 2 25 3 35 4 45 5 15 2 25 3 35 4 a5 5
1E [GeV] E [GeV]

Moriond, La Thuile, March 1-8 2008

|
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Efficiency

Moriond, La Thuile, March 1-8 2008

0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55

Efficiency corrections

Get selection efficiency in MC and data in control samples e.g 7° Veto
efficiency in partially reconstructed D* — D — K7nn° 7° — ~(v)

..............

11

= 1.02
1

|
Ratio

0.98

TS 0.94

] 1.08[
] 1.06[
e 1.04[

0.96

0.92|

Ratio
%/ ndf 17.18/30
Prob 0.9704
offset 1.022 = 0.010
| ! slope -0.01581 + 0.00537
e
LT { ]
b + SN |
B —%
- T 4'3’@ -+ ‘L - ,l
<

. | - b '
022 16 18 2 22 24 26 28 3
E°™ (GeV)

ES™ (GeV)

All selection criteria are investigated in a similar fashion

Tony Limosani - University of Melbourne

0 N Ll N
'?.4 16 18 2 22 24 26 28 3

>
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Spectrum (605/fb of data)

6000

Did we properly subtract
continuum and beam
background?

4000

Yield above endpoint for
gamma from B-decay is
consistent with zero

—e—
—eo—
—e—
—e—
FoH | | | | | | | | | | | | |

Photons /50 MeV
S
o
o

-2000

1.5 2 2.5 3 3.5 4
E™ [GeV]

-4000

|
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6000

Did we properly estimate
the the background from
B-decays?

4000

Yield where we expect
very little signal is
consistent with zero.

—e—
—eo—
—e—
—e—
FoH | | | | | | | | | | | | |

Photons /50 MeV
S
o
o

-2000

-4000_ . 1 | | I | 1| | 1=
1.5 2 2.5 3 3.5 4

E™ [GeV]

|
Moriond, La Thuile, March 1-8 2008 Tony Limosani - University of Melbourne Slide 24



6000

4000 Before revealing the signal
region, we first performed
the analysis on the 140/fb
sample (the same as used
for our previous
measurement) and found
agreement with our

published result.

—e—
—eo—
—e—
—e—
FoH | | | | | | | | | | | | |

Photons /50 MeV
S
o
o

-2000

-4000_ . 1 | | I | 1| | 1=
1.5 2 2.5 3 3.5 4

E™ [GeV]

|
Moriond, La Thuile, March 1-8 2008 Tony Limosani - University of Melbourne Slide 25



- [ I ]
6000 . |
: Hﬂﬂ ?re\"‘“‘m:r\\l :
4000 ] 1 605 fo B Peaks at half the mass of
° - H I : of the b-quark
= _ { i
B il I |
E’ 2000 NM { i Significant signal between
5 | ] | 7< E(GeV) < 1.8
S o 7} {TIITIITHEI{TTJE%
: P T
-2000 _
1 -
_ oM
_4000—|"....|....|....|....|.—
1.5 2 2.5 3 3.5 4
E°™ [GeV]

|
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Acceptance Correction [¥=

Selection Efficiency Unfolding Detection Efficiency
R(E,ryneas) — NReC M(E:rue) _ A—].R(E;neas) T(E%D/rue) _ MUnfolded

Tlsel Tldet
A * T T R
|_detected_rec_xsgamma | Efficiency Mapping EgRECm vs EJRUE | generated_xsgamma | Efficiency
0.4r e 1
- O - g
— Boooooooobo0000000000G0G 0 ' 0.9
0.35: 2_67 S 0ocoooo0DOODOOCOOODOOMEE Dé%%? .. C
r M- - - - . v v v v v s e sssesooogdJde - - - r —— —
L L | e+« v+ s+ s aaoanooon D« e - 0.8 e — —_——
0.3 > ...+ +tveveweoncnanom DQ%ED ..... E —
- o nnniiiceegdRTiooon 075"
; o L coccocooocoooo®eE oOf0e » - - -+ - - - C
- Bl O 2ofiiiiiiiiiiiiieage il 0.6
C o kL ......0saa00D odges - - - E
020 — 0 IR R 0.5
- *+*** a P = [ - IR .. E
015 g P =S . 0.4F
L —— s « ¢ « « s ooOOO s « + = « « & - .. -
v Lﬂh 18 llenet . L
b ..sco0p00 - - o
. S 0.2
0.05 ;D;E_i_. 0.1
0:‘|‘ y P R Hmmmm-m”m” ol \ H\H ‘ Ll
16 2.8 14 16 2.2 26 28 16 24 26 28

Emeas [GGV] . Etrue[Gev] Etrue [GGV]
«$* Signal models include KN, DGE, BBU, BLNP and GG

$*The unfolding is done using Singular Value Decomposition (SVD).
$*The MC response of the ECL is calibrated to match DATA using a study of radiative
mu-pair events
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Results
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o_5§1‘°-‘3 e . 28T T T T 0'06:““““““““‘:
ol : e | Y
c o.4§ e\‘\m\“a’ 7 277 e\.\m\"\a , 0.05: e\\ m\(\’b» ]
% 0.5 ?r 3 i ?f . ] i ?r B
" L HH 1 = 26F . 1 g oo ]
(V) o 03 i i I I E E i : 1 & F I ]
I g o.zs? I I * g 25f . ] g 003 } | ]
>_ g 0.2~ I 4 = : . ] E - I ]
T 015 i E 24 it . 002 : i E
< ot S S : : ‘| ]
= ] | i 0.01— . -
o.os; - f 2_34 l [ I I I 7 E E
o | I I I | 1%ie) = 0 T T LA T \.\'\o\.\
18 2 22 24 26 28 0
s [GeV] 1.8 2 22 24 E%T?s e 3].8 18 22 %mss - 3]8
ut
05210 e A : ,
F " L i 1 r ]
045 ? (e\\m E 24 \ m\“a \I . oort \ m\“a ‘1 E
= 5 : ?Ve P : ?"e ]
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First at E(cut)=1.7 GeV

MELBOURNE

\'\(V\“"AN
Y (4S) rest frame ?(e
E(cut) PBF Mean Variance
[GeV] [10A-4] [GeV] [GeV?]

1.70 3.32+0.16 £0.37 2.291 £ 0.027 £ 0.053 0.0467 £0.0130 £0.0214
1.80 3.25+£0.15+0.24  2.302 £0.022 +0.028 0.0417 +0.0085 + 0.0081
1.90 3.13+£0.14+0.16  2.318+0.018 +0.014 0.0355 +£0.0053 +0.0027
200 295+£0.13+0.12  2.340 £0.014 £ 0.007 0.0290 = 0.0031 + 0.0009
210 2.68+0.12+0.10 2.370 £0.011 £ 0.005 0.0225 +0.0017 = 0.0006

?re“‘“‘“aw

B-meson rest frame

(additional uncertainty due to models needed to calculate correction from Y(4S) to B frame)

E(cut) PBF Mean Variance

[GeV] [10-4] [GeV] [GeV?]

1.70 3.31+0.16 £0.37 £0.01 2.281 £0.027 £0.053 £ 0.002 0.0396 +£0.0130 +£0.0214 £ 0.0012
1.80 3.24+0.15+0.24 £0.01 2.290 £ 0.022 £ 0.028 = 0.002 0.0350 £ 0.0085 £ 0.0081 = 0.0005
1.90 3.12+0.14 £0.16 £0.02 2.305 £0.018 £0.014 = 0.004 0.0292 £ 0.0053 = 0.0027 = 0.0008
200 2.94+0.13+£0.12+0.02 2.326 £0.014 £ 0.007 = 0.005 0.0227 £ 0.0031 £ 0.0009 + 0.0009
2.10 2.62+0.12+0.10£0.05 2.350 £0.011 £0.005 £ 0.006 0.0170 £0.0017 £ 0.0006 = 0.0012

|
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Systematics

E(cut) PBF Analysis Relative
[GeV] [104] Error

1.70 3.31 +-0.16 +- 0.37 (Belle 605/tb) (12.2%)
1.80 3.24 +- 0.15 +- 0.24  (Belle 605/tb) (8.7%)
1.80 3.38 +- 0.31 +- 0.30 (Belle 140/fb) (12.5%)

Systematic PBF[104]

1.7 GeV 1.8 GeV
--------------------------------------------------------------------- . '\(\’éxﬂ
Continuum Background 0.17 0.12 ?‘.e\\m
Selection Criteria 0.20 0.15
pi0/eta background 0.06 0.05
other B - background 0.24 0.13
Beam background 0.02 0.02
Energy resolution 0.01 0.01
Unfolding 0.01 0.01
Signal model 0.03 0.02
Photon detection 0.05 0.03
b->d gamma 0.01 0.01
B-meson boost 0.01 0.01
Total 0.37 0.24
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Extrapolation to Ey>1.6 GeV

FROM - Phys.Rev. D73 (2006) 073008
Buchmuller & Flacher

>
Lo

BELLE

E,>E
(GeV)
Eur.Phys.J.C7:5-27,1999 - QRE5951807(2001)[9.1 1 | 5, o (3.29:0.53)x10°*
Kagan & Neubert (KN) BaBar (815 o) . (3.35 *)x10™
PRD72,052004(2005) 1 1.9 -0:51 \
335. - BaBar 5 b O .92+0.57)x10
Nucl.Phys.B699:335-386,2004 BaBar = sor®5™ 1| 1 ! (3.92:0.57)x10"
Bosch, Lange,Neubert & Paz BaBar o’ | o R (3.91x1.11)x10
new .
A -4
Nucl.Instrum.Meth.A462:152-155,2001 - Belle siz00n) B2 | 22 . (3.69:0.95)x10
Lange, Neubert & Paz (BLNP) Belle [140 fb™] . (3.50+0.44)x10™
PRL93,061803(2004) 1.8 \
HFAG 2 . 5520, )
Phys.Lett.B612:13-20,2005 BRI i (3:9520.2010
Neubert (* simple minded average) —— (3.57+0.25)x10
Becher Neubert [PRL98,022003(2007)]
Nucl.Phys.B710:371-401,2005 NNLO Misiak et al [PRL98,022002(2007)]
Benson, Bigi & Uraltsev (BBU) o U T T
2 3 4 5
— — 1.00 — — BF(B—X,y) (10°) scaled for E, > 1.6 GeV
G ] f (b)
, 002 [N - 't 17 €——=> 3.36 £ 0.41
= s 095 | . 1.8 <> 3.35 £ 0.29
P B / 1 o i
£ i & } 1.9 <> 3.33+0.23
5 7 | }
< 0.01 [ p | 2.0 <> 3.29 2 0.21
! 0.90 o -
/ E,>E
i 2 | Gev) Belle 605/fb
N ! 1 ! i ! I R .
1.6 2.0 2.4 1.7 1.8 1.9 2.0
$TI0AE E, (GeV) E . (GeV)

Moriond, La Thuile, March 1-8 2008 Tony Limosani - University of Melbourne

Slide 31



Conclusions

* The measurements of the branching fractions and
moments are the most precise to date 'm'\“a"\l

THE UNIVERSITY OF
MELBOURNE

B(B — Xv)|pys1.76ev = (3.31 £0.16 £ 0.37 £ 0.01) x 10~*
stat sys boost

* Tighter constraints on new Physics

* Will reduce uncertainty on mpy thus improve our
knowledge of a side of the Unitarity Triangle

* Inclusive measurements can only be done well at
an e*e” machine.
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KEKB and Belle

THE UNTVERSITY OF

MELBOURNE

Superconducting

cavities (HER) '
).~ —

5. e A

Eelle detector Solid angle

~92%

coverage

e+

KEKB B-Factory

ARES copper
cavities (HER) -

ARES copper \
cavities (LER)
TRISTAN

tunnel

ParticleID emp Kp

Belle Detector

Aerogel Cherenkov cnt.

By SC solenoid n=1.015~1.030
Linac 1.5T » =
KEKB CsI(TI) ST 5 Gev
uest for CPV 16X
kekb.jp 0 <l
; TOF conter L
Luminosity KB o e
o GeV e % C :
33 entral Drift Chamber
Peak >16.5x10 small cell +He/C,H,
lcm?/s
Si vix. det. /'K, detecti
1) etection
Total >700/fb 3 lyr. DSSD 14/13 lyr. RPC-+Fe
Integrated
]
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Selection Criteria

MELBOURNE

v polar angle ooslh| €
=" probability P.o| <
n probability Py

Distance to closest charged dr| >
Distance to closest charged with F > 1GeV dur| >
Distance to closest ~ dy| >
Angle to closest ¢ e | >
Angle to closest o, | =
v Ea fEa: EofEan| 2
Second Fox Wolfram moment Ry <
Angle between v and EM cluster (—=) Q| €
OFF time cut (Exp > 39) s tde| €

OR

mesi bb| €

(.35, 0.70]

0.10

0.20

Jom

H0cm

J0cm

0.3

0.3

0.95

0.5

0,0.2]

9000, 110007

7500, 9300]

MAIN stream

Virtual calorimeter central energy Ec

Virtual calorimeter Fisher discriminant| Fyco

Event shapes Fisher Discriminant FMAIN

Vv

3.0 GeV
2.0 GeV
—0.28

IA

IA
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Signal Models
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KN
Eur.Phys.J.C7:5-27,1999 - Kagan & Neubert (KN)

BLNP
Nucl.Instrum.Meth.A462:152-155,2001 -Lange, Neubert & Paz

BBU
Nucl.Phys.B710:371-401,2005 Benson, Bigi & Uraltsev

DGE
JHEPO1(2007)029 Andersen & Gardi

GG
Gambino & Giordano - work in progress

—
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