Semileptonic B and D Decays

A Review of Recent Progress
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Motivation — why study semileptonic decays?
Inclusive decays

- |V_| and heavy-quark parameters

- |V | from inclusive decays

Exclusive decays

- Charm semileptonic decays, form factors
- |V | from exclusive decays

- B_DN, DN, and D"
- B DUty
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Why Study Semileptonic Decays?
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« SL decays provide experimental access to studies of:

- CKM mixing matrix elements
- QCD - form factors
- Heavy quark parameters, mass of b and ¢ quarks

- New physics
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Why (ll) — The Unitarity Triangle

« \Want to overconstrain the unitarity triangle
- Need to measure |V | & |V | along with sin2(3

— Tension between inclusive and exclusive measures of
V.| &|V_| —need redundant methods

Amg & Amy
Am, €

5
a-h

itter
er 2|

o
<N

o
b .
I|||||||I‘||I|‘||||

2
‘IIII‘IIII

7

sol. w/ cos2B <0
{excl. at CL > 0.95)

-2
L1

area has CL > 0.95

oS
F

03 = &

- ||||‘||||‘|I||‘I|||||

4 Mar 2008 M. Mazur --- Semileptonic B and D Decays



How to Study SL Decays

Need a handle on the neutrinos!

— Can infer from missing
momentum

.
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- Can use event topology to
estimate v momentum

* Very large datasets allow

B tagging
D* b reco - Fully reconstruct one B
- Low efficiency (~3x107)
.|.
€ B — High purity sample with
recoil Kinematic constraints
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Inclusive decays

- |V_| and heavy-quark parameters



Entries per 0.1 GeVlc

Inclusive Decay Formalism
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F(B — XCEL’) — 192?1_3 (1 | Aew)ApertAnanert
Measure nonperturbative parameters from shapes
(moments) of inclusive decays
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Measurement of B - X /v Moments
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Need to correct for biases due

to lost particles, resolution

- Belle: unfolding

— BaBar: calibration curves

BABAR

preliminary
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OPE Global Fit (Kinetic Scheme)

Global fit also includes moments —_
from CLEO, CDF, and DELPH] > 8" = 2.3 contour, 687 CL
E 0.8l b—cly + b—sy
Vel = (42.04 £ 034, + 0.59; ) x 1073 o | \ .
7 ﬂ;“ elic — 4 507 + .---ﬁer Cve\f ! \
m, = 1.1634 + 0.051;, GeV 0.6
12 = 0.4341 +0.0335 GeV? \
03 = 0.2927 + 0.0205, GeV* -
Fp 04 rAY?=23& 1
0 . . 0 L
1.6% precision on |V_|, 0.7% on m,  (68% & 39% CL) }
02 BB
4.3 4.4 4.5 4.6 4.7
Belle E, 152M BB, PRD75, 032001 (2007) m, (GeV)

Belle m, 152M BB, PRD75,032005 (2007)
BaBar m, 232M BB, arXiv:0707.2670 (2007)

» Different mass schemes available
- Kinetic — Gambino & Uraltsev, Phys J C34, 181
- 1S — Bauer et al., Phys Rev D70, 094017
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Motivation — why study semileptonic decays?
Inclusive decays

- |V_ | and heavy-quark parameters
Vo y

- |V | from inclusive decays

Exclusive decays

- Charm semileptonic decays, form factors
- |V | from exclusive decays

- B DIv, D'lv, and D"
- B DUtv
Conclusions



Inclusive |V | Measurement

Charm background ~50x larger than signal
Use kinematics to distinguish X signal from X BG (m_>>m )
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Eppp (GeV) q’ (GeV?) my (GeV) P* (GeV)
E, .. = lepton energy

g2 = momentum transfer squared = (p,-p,) = (P*p,?  HQE parameters from

-m, = mass of the hadronic system B-. X v and B - sy allow
P* = E -|p,| = light-cone component of X momentum © :
extrapolation to full phase

space and extraction of |V_|
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Inclusive |V | Results

3000£ it %{jﬁ{; .
B - XUIV i

0 1 2 3 4 5

M, (GeV/c?)

BaBar 383M BB arXiv:0708.3702 (2007)
Belle 275M BB PRL 95 241801 (2005)

V.| = (3.98+0.15+0.30) x 107

Measured to 8%
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CLEO (E,)

BLNP framework

352+ 041 +0.35 =

BELLE =sim. ann. (1, qzl

w/ B X [v moments

3897042 £0.351
BELLE (E,)
435+ 040 £0.33

BABAR (E.)

. - S I—l—.-:—t—d
380+ 022+0.33 [

BABAR (E_, s™)
394 +027 £0.39

BELLE (my)

- r—i—‘—l—l
3p6 £ 024 £0.27 ;

BABAR | my, )

374+ 018 £0.31 -

Average +/- exp +/- (mb,theory)
398 £ 0.15 £0.30

Yot = 6.3/ 6 (CL = 39 %)
OPE-HQET-SCET (BLNE)

PhysRev. DT2:073006.2005
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Exclusive decays

- Charm semileptonic decays, form factors



Exclusive Decay Formalism

* Dynamics described by form factors:

ir  G%
i.e. D KV dg*  24x3

| 2

L, 9.3 2
P (q)|” | F+(q?)]
FFs functions of g*=(p+p )

\)

| I'rc's

 FF calculations on the market

- Lattice QCD

- Simple (modified) pole model
- Quark models — ISGW?2, ...

- HQET and dispersion relations
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D’ - Kiv Form Factor Measurement

20000
; Results exclude ISGW2, simple pole models
15000 [ | Good agreement with LQCD predictions
t'\lu i
%3 i ;'I e Dat: LQCD (Adaba) —e—
= - = MC * BABAR
Q1 10000 |- f =E . FOCUS QCD SR (Ball) | .
5 I :',: ‘ r;:rf 2 - = Lattice-QCD (0t =0.50(4)) | |LCSR (KRWWY) -
P o :
s I :;;I : @ LCSR (WW2) .
5000 i ' L:+ Quark Model .
'ﬁ; [ 5 LQCD (FNAL-MILC-HPQCD) ————
i o N Belle (282 fb") ot
5 0.2
8(m) (Ge BaBar (75 fb") el
Lo~ CLEO-c (tag, 281 pb™) -
c 1 <f ] CLEO-c (no tag, 281 pb’ HaH
dI/dq? after correcting (notag, 201 P2)
for p? kinematic term 0 0.5 1 L5 v R N |
qz(Gevz) 0.4 0.6 0.8
f3(0)
BaBar PRD 76 052005 (2007)
Belle PRL 97 061804 (2006)
Cleo-c arXiv:0712.0998 (2007)
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Motivation — why study semileptonic decays?
Inclusive decays

- |V | and heavy-quark parameters

- |V | from inclusive decays

Exclusive decays

- Charm semileptonic decays, form factors
- |V, | from exclusive decays

- B DN, D'lv,and D" N

- B DOty

Conclusions



Exclusive |V | Modes

* New results from CLEO on B - 1,10,p,p°% w,N,N" IV:
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L Ll 1
b8 5.2 5.22 h.24 5.28 h.28 5.3 0.4 0.6 0.2 1 1.2 14 1.6 1.8
M, (GeV/c?) M, (GeVic?)

CLEO 17M BB, PRD 76 012007 (2007)
Belle SL tag 275M BB, PLB 648 139 (2007)
BaBar untagged 227M BB, PRL 98 091801 (2007)
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Exclusive |V [ ()

BABARSLtag: B~ = 1" vx 21/t

T, i —

136 033 % 0.15 —— B [1074]
BABARB,. . tag B - 1" vx2t/t, ! -
L.ﬁJiD:Li-D.;;L - e — BY — 7 ¢ty 1.37+0.15+0.11

. + o+ i ] —
BELLE S]_.tﬂg. B — 1Ty ETnfT+ ! B S II.J E"‘LI.- 2.93 :I: D.ST :I: D.S?
143 +0.26 £ 0.16 _ -—u.—-: i
BELLEB,, ugB* > 1" vx2t/t, | BY —nity 04440234011
1.60 +0.32 £ 0.11 'mr | - -
BABAR SL gt B ® o I v i B" — ity 266 +£0.80 £0.56

112 +0.25 +0.10 ——
BELLESLtag:B " = 1" v '

138 £0.19 +0.14 ““‘“ USing HPQCD form factor

BABARB,__tagB = 1y

107 £0.27 £ 0.15 "—*—'1 |VUb| — (36i04102+06_05) X 10-3

CLEO untagged: B — ®1" v

133 £0.18 £ 0.11 —a—

BABAR untageed: B — 1 1* '

g - Consistent w/ HFAG average

BELLEB, __taig B = x " v ; —_ +0.58 -3

1.49 +0.26 + 0.06 w |Vub| (3331021 -0.38) X 10

Average: B - w I* v :

1.39 £ 0.06 £ 0.06 >

A 30 evidence for n' mode, BF much

13740154011 ._¢_. larger than n... not theoretically favored...

tin global i : : :

(n? ngope ?Verag?) A R R S Consistent with previous BaBar upper

-2 0 2 limit on n' at only 5% CL... need more
B(Bﬂ >l v)[x 10'4] measurements to understand
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Motivation — why study semileptonic decays?
Inclusive decays

- |V | and heavy-quark parameters

- |V | from inclusive decays

Exclusive decays

— Charm semileptonic decays, form factors
- |V | from exclusive decays

- B_DN, D, and D"
- B D0tv
Conclusions



B DID/D™ v

LA LI N B N B B =

4)
§

& [ BABAR BN B - D'lv
Q% - preliminary I B — DIv
S 400 B — D"k ]
p: B continuum + BB -
reco & [ fake lepton

i

£ 300

2

w

200

B 100
recoil
{“4{6_ I
‘ﬁ EBAIBIAR @ B — DIy :
. 3 2900 preliminary I B — D*Iv ]
BaBar 378M BB, arXiv:0712.3503 (2007) & ¢ B D"l :
- N
Mode B(B) [% B(B") (%] g == -
D{~ v, 2.33 +0.09 + 0.09 2.21 + 0.11 £ 0.12 &5 200} g
D¢ v,  583+£0.154+030 549 £ 0.16 £+ 0.25 150 E
Drr0~v, 0.42 4+ 0.06 & 0.03 0.43 £ 0.08 £ 0.03 100 =
D*n*0~v, 0.59 £ 0.05 & 0.04 0.48 & 0.08 & 0.04 50 3
B(B™ — DWrl=m,) = (1.5240.12,, +0.10,,, )% 05 0 05 1 15 2
_ ) 2
BB — DWal=5,) = (1.37 £ 0.17u0. £ 0.104ye)% me s
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B_D"Iv

e Saturation puzzle:

=P L
. . O2.8 -,
- 2_ <inclusive B X [v? :
2.6
- D and D" only account for T
~70% of X_rate 2.4
e 1/2 vs. 3/2 puzzle: 2.2
- HQET strongly favors j=3/2 2
states ;
e
— Constrast to DELPHI result
B(B— DX ;) = (1.2440.25+0.27)%
B(B — D{"Xt ) = (042+0.33+ 0.22)%

Use DY1dv samples to disentangle D states...
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B-D"Iv Sample Selection

80 [
.5,3;_ ++ D~ ?T :— m D
M3 Pl o | 2T tot
“E it : i 44
SH:— R IIIGHLDWW
50 ++ D" 10
WE N |
- 1 5

Reconstruct “D**” as DOt

Select B D”[v cutting on m?

miss

" BABAR

N
BaBaRr - %B Diy liminary
reliminal ] - reliminal ]
P Vo N B - D*lv P o 3
Il continuum + BB
[ fake lepton

Main difference in selection:

BaBar uses larger, asymmetric
window in m?

miss

BABAR

preliminary 3
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B - D" lv D1t Mass Distributions

Very clear peaks for narrow D,
and D, states

D, signal as large as narrow D,

Consistent with DELPHI
Unexpected in HQET

But no evidence for D, ?

4 Mar 2008 M. Mazur --- Semileptonic B and D Decays 23



B - D" lv D1t Mass Distributions

Brand new for Moriond '08

Simultaneous i LENLEEN DL LI LN L B : gjl;:r [ ﬂﬂ;_ D B | N L L L '_g
fit to all 4 } o D o BABAR
] = D* v 60 reliminar —

.Chalng.els’ 2 | backgmund EHE g y 3
iIncluding - 3 3
- _|_ - -

crossfeeds D™ 0F DY T E
JO0F —

BG normalized 20E E

from fits to B 5|
mass

See D.'lv

component ol
=

=
i

L I L 1 L I 1 L L
ni‘m*‘ :‘:’}-‘El[[)*':-"f&e\.'.rc;iﬁ
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B - D" Iv Branching Fraction Results

Decay Mode

B(B— D" i) x B (D" — D"r) %(BELLE)

BABAR Branching Fraction

D invariant mass fit

B~ — Dy
B_ — Dgﬂf{_ﬁf
.ED — DE_F{{_IFE
.ED —* DE+E':_I?£'

0.24 £+ 0.04 4+ 0.06
(.22 4+ 0.03 4+ 0.04
0.20 £+ 0.07 4+ 0.05
(.22 4+ 0.04 4+ 0.04

0.28 £ 0.05 £ 0.04
0.16 £ 0.03 £ 0.01
0.47 £ 0.09 £ 0.07
0.08 £ 0.04 £ 0.02

DFo invariant mass fit

.ED —* DE+E':_ITE

< (0.3 @ 90CL

B~ — DY i < 0.07 @ 90CL 0.27 4+ 0.05 £ 0.05
B~ — DV 0.42 + 0.07 £ 0.07 0.20 +0.03 £ 0.03
B~ — D%, 0.18 £ 0.06 £ 0.03 0.07 £0.01 £0.01
BY — Dt < 0.5 @ 90CL 0.37 £ 0.07 4 0.05
B" — Df = 0.54 + 0.19 4+ 0.09 0.25 4+ 0.05 £+ 0.03

0.04 £0.02 £ 0.01

Belle: nonresonant DO1Uv consistent with zero. BaBar: nonres fixed to zero in fit

Belle 657M BB, arXiv:0711.3252 (2007)
 Main difference w.r.t. Belle: significant signal (>60) for D.'Iv

o 1/2 vs. 3/2 puzzle still lingers

4 Mar 2008
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Motivation — why study semileptonic decays?
Inclusive decays

- |V | and heavy-quark parameters

- |V | from inclusive decays

Exclusive decays

— Charm semileptonic decays, form factors
- |V | from exclusive decays

- B DN, D'lv,and D" N
- B DOty
Conclusions



Theoretically clean

probe of NP <T_ B — D(*)TV

»
»
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.
o
.
0
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N Dfry

b > > c Dty
B (%) . D*EL’
_g %l} Doy
k ) ! B D

_ [1 Comb. }

* Extremely challenging: 2-3 v =]

« B tag+ D" +]
reco .-:‘[I““
- (Belle also uses 1 v mode) 3
 Signal extraction =
£ 2 * 8

- BaBar: fittom* .__and p’, £

- Belle: cuton X __, fit tag mass
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Theoretically clean

probe of NP :_<’r
7

.
.
+
0}
.
.
B
*
0
0
-

- B> Dty

* Extremely challenging: 2-3 v

« B tag+ DU +]

reco

- (Belle also uses 1 v mode)

« Signal extraction

N /5 MeVic?

- BaBar: fittom*___and p’,

-~ Belle: cut on Xm
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D
o

BELLE

[%] ra] _— (.40
oD omEom o zosr BB = DY) = (202755 £0.31)%
B~ —= DY w2254+ 0.48 £0.22 £+ 0.17
B — D'r w104+ 035+ 0.15 + 0.10
B — D"r v, 111 +0.51 +0.04 £ 0.04

B =Dt v,  0.86+0.24 £ 0.11 = 0.06 Belle 535M BB, PRL 99 191807 (2007)

B = D't U, 162+ 031+ 0.10 %+ 0.05 BaBar 232M BB, PRL 100 021801 (2008)

11— w,' . ——————————————— . — . . et 1

DtV BABAR i D1v BABAR

0.8f tanf=50 | . 1 tanpg=50 | 0.8
|z ';& this measurement =
5 g ! (1o) { this measurement R 'g'f
é ? 0.4 !t'l:b'='ﬁl. AL LI "R L L L L L] . (“Sﬁun]ing 1“0“/:’_] lﬂng_ p“l) 0.4 :1:" {-ql-?l
e oM ' S
h IIIII EEERRRRRERRL YRR NN NRRNRRRNRRNRERRNNENRNENERENNERRENLEREDLNE h 'E
udz-tl.nﬁ—ll'} = =

0 50 100 180 200 250 300 50 100 150 200 250 300 0

Mg (GeV) Mg (GeV)
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Summary and Outlook

« Lots of work ongoing at the B factories to fully explore
semileptonic physics

X

-

o
w

0.5

p—
L
=

- |V | from exclusive decays = S
(3.33+0.21%9%8  )x103 B

0.45

-0.38

- Consistent with global UT fit 0.35
(3.44+0.16)x10 [UTFit Collab] 0.3

- |V | from inclusive decays = 0.25
(3.98+0.15+0.30)x10~° 0.2

__________________________________________

______________________________________

o e

o o -t

n - N
F‘!‘lllll|IIII|IIII|IIII|IIII|IIII|IIII|

1 1 | i 1 | T
0%03 0.0035 0.004 0.0045 0.005
Vu b
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summary and Outlook (II)

» Lots of work ongoing at the B factories to fully explore
semileptonic physics

- |V | precision better than 10%, multiple techniques

converging
* Inclusive: (42.04+£0.34+0.59)x10"° 1.6% precision
* Exclusive: (38.4+0.7+1.4)x1073 ~20 discrepancy

- Ongoing efforts to understand the composition of “D**”
states

- T final states becoming accessible, opening up windows
to new physics
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Backup
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Dty
Drv
D*lr
Dlv
D** v

(Jm =W

4 Mar 2008

Comb.

B - D'™tv — p’, Spectrum

Events [/ 0.12 GeV/e

Events [/ 0.16 GeV/e

2.0

10 15 o s
Ipi| (GeV/e) Ipi| (GeV/e)
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D”Iv Fit Yields

Diecay Mode | Yield | B=B(B—-D"im % | Stat. Sign. (Incl. Syst.)
B~ — D3 =i invariant mass fit

B — D'i'f‘r?.-; 134 + 16 043+ 0.05 11.6 (0.,

B~ — Dy 5 | 3646 0.34 + 0.06 78 (6.8)

B — Dliuf_r?.-; 117+ 19 041 £ 0.07 6.9 (4.8)

B — DE,':':'.'_r?f 125+ 23 0,42 £ 0,08 GG i4.5)

B” — DT &, mvariant mass fit

_B” — Dy | 64412 0.37 + 0.07 6.0 (5.9

BY — DE-'-{_T:’E 11£5 017 £ 0,08 261024)

BY— Dt | 81416 0.55 4 0.11 6.0 (4.8)

BY — DEYeme | 124 £ 23 0.71+0.13 HE (4.6)

B~ — D'*)'gxf~ iy invariant mass fit (iscspin-constrant)

B — Dy 5, 132+ 13 T2 £ 004 3.1 (0.8

B~ — Dii al+ 5 0.20 4+ 0.05 52 05.4)

B~ — D g [ 13416 0.47 £ 0.06 SO{6.T)

B™ — Dpf g | 15620 0,52+ 0.07 TR (G

. |sospin-constrained absolute BF's,
i - . —_— % _ e & AN B ; "l:;_.-"' . *% * * % *

BB - D) = (042 £ 00455, £ 004, )% assuming D" - DOt = 2 D™ . DOTP

3 TI— Mp—— fo AT e : 3 i * * * —_
B(B™ — D ) = (047 + 0.06st0r. &+ 0.065y5. )%  and D, -Dmn/D, - Dr=31/69
B(B~™ — Di% ) = (0.20 4 0.05gqr. & 0.035y. )%
BB~ — D07 ) = (0.52+ 00754 +0.064 )%
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D" Iv Systematic Uncertainties

Systematic uncertainty on T(B — D** (D)7~ 5/ T(B — Xi—i7)
B — D~y B — D"if_ﬂg B — .DEE_IT'T B— D'Etr_ﬂf
Tracking efficiency 1.5 1.9 1.2 1.6
Nentral reconstruction 2.6 1.8 1.2 0.9
lepton 1D 1.2 1.2 1.2 1.5
Soft particle efficiency 1.2 1.2 0.4 -
Monte Carlo corrections
BY — B~ cross-feed 0.3 0.3 0.2 0.2
D) Form factors 0.8 0.8 0.5 0.4
D Form factors 1.0 2.5 1.2 2.0
D) hranching fractions 3.9 3.9 3.5 3.8
| B — X/ i branching fraction 1.7 1.7 1.7 1.7
Biag selection 4.5 4.5 4.7 4.6
Fit technique
B — X i vield 0.7 0.7 0.7 0.7
B — D* i~y vield 5.6 10.6 7.4 8.5
Total systematic error 9.3 13.0 10.0 11.0
Statistical error 0.9 12.2 15.2 13.1
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D*Iv: Form Factors and |V _|

* Simultaneous 2 fit of 1D projections in three variables w, cos#,, cost,, (integr
over angle ¥) 79M BB

» First simultaneous measurement of form factors and |V_,|, fully accounting for all
correlations

1 ' 10000 ' '
! ot W | o mel cosh ph-rhbdog § cosh e N e PO
B000 4 n ' Al | eool Vo s Ly N
g - ]. : Nmﬂﬂn L 2 | = i 1 B000 f=a- .-.n:
7700 o] g wom S oo | Dt | % l
0 & AN —a % [ © 4000
3 4000 - ke Eamﬂ L%
2000 i - a 1 2000 T P
S T —
0 u - ':'-10 4 03 OF 00 10 nn 100 xio
10 1.1 1.2 = 1.3 1.4 15 1.0 08 -D.E'Dﬂfllf 06 11 CL"EQ.,.. :{{*J'HUIHHH-}
) O Ddv, [ Uncorrelated D* £
52.8k signal events W DX#y, B Correlated D"/

M Fake Lepton [ Centinuum [l Combinatoric

* Final results combined with Phys.Rev. D74 {2006) 092004 (which uses a full 4D fit) to
give a combined value of the form factors:

02=1.179+0.048 + 0.028 R.(1) =1 .417 + 0.061 +0.044 Syst. Uncertaingjes
1 dominated by
R,(1) = 0.836 £0.037 £0.022 F(1)|V,|= (34.7 £0.3 £1.1) 10 | detector efficiencies,
_ Bg. R,, R,
New BaBar FF are ~5 times better than the old ones

from CLEO (with ~3 fb™)
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B—D®lv Analysis Strategy

* b quark is heavy — change variables from ¢* to w (HQET): w =

dr G2|V.
B D*¢
qu (B Dlv) = 4871"*
Form factor
Phase space

Use data to measure form factor
slope in HQET parameterization

Lattice QCD predicts FF normalization

which allows [V | extraction
Complementary to measurements in
D™Iv, help to resolve mild discrepancies
L] Signal B Signal like
D** (Am-peaking) W 1)%ew
D Arn-flat) B Combinatorial D*°
Carrelated B - cvents
B Uncorrelated
4 Mar 2008 M. Mazur ---

h| —£ 2 FA(w) G (w)

[#]

8

mﬂ+mﬂ.—q

B~ — D%,

L5 DOx0
L K-t

Infer v direction from m”n-*ﬂ and the
fact that the B is ~ at rest in the 4S frame

—_——

— 11— BABAR

Entries / 0.05

5

1.1

Semileptonic B and D Decays

1.3 1.4 1.5
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B—D?P°lv Results

Consistent with previous measurements, help resolve mild discrepancies

) :
© | + AEPH p
— 45~ = OPAL (part.reco.] A
© . OPAL (excl) /_) s
=- i ) 0 -
— I v  DELPHI (part.reco.) e s
= | ° BELLE : ,
40 © CLEO :
- % BABAR (D)
" o DELPHI(excl) /" #
I This Hnalysisc‘,.,
i o
8.0 0.5 1.0 15 2.0
. )
Lattice gives F(1)=0.919+0.033 A,

Hashimoto et al, PRD66 104503

~

EDIVE,,I: (39.5+£0.6+2.0) 103 <]

|V, | from inclusive methods =
(41.91£0.1940.284+0.59) 107

Total error on |V | from exclusive D'lv ~3%

4 Mar 2008

M. Mazur --- Semileptonic B and D Decays

226M BB pairs
arxiv: 0707.2655
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Other |V_| Incl

3000

2000f

L 3

1000

I
-

usive Fits

] I 4 500
=4 6000 _, . g
: - ] 400
7 4000 - 300f
] I 1 200
7 2000 ] . -
j — 1 100f

My < 1.7 GeV/c?

300¢ 4 200fF
200¢ 1 150F
100; 1 100f
; 1.% | ? : :
Or f : 50"
o L 2 3 4 5 R A T R S R N
My (GeV/c?) P. (GeV/c)
P+ < U(l(l GE“V/(‘J
My < 1.7 GeV/c?
2 272 /4
4 Mar 2008 M. Maz @ > 8.0 GeV7/c

< < 1.7 GeV/c?

b

10 15 20 _ 25
a2 (GeVZ%eh

AB(B — X, fv) (107%) Vs (1077)

My < 1.55 GeV/c? 118 £0.09 £ 0.07 +0.01

4.27 £0.16 £0.13 £0.30
4.56 £ 0.17+£0.14 £ 0.32

3.88 £0.19+0.16 £ 0.28

0.95£0.10 £ 0.08 £0.01 o0 oo oo,

4.48 £0.22 £ 0.19 £0.30
4.53+£0.22+£0.19+£0.25
4.81 4+ 0.23 £ 0.20 +0.36

0.76 £ 0.08 & 0.07 £ 0.02




Other |V | Inclusive Results

CLEO (E,) | CLEO (E,) i

391 + 046 £0.44 = BLNP 384 + 045 £0.30 = DGE

BELLE sim. ann. (m,, q’) i BELLE sim. ann. (m,, q) i

423+ 045 £0.36 * 4424047 +0.26 ‘

BELLE (E,) BELLE (E,)

467 + 043 +0.38 R 479+ 045 +£0.26 i i

BABAR (E.) | BABAR (E.)

423+024 +0.30 '—'_"—’—‘ 429+029+0.28 H_"_H

BABAR (E_, s™=) ! BABAR (E,, s™)

437 £0.29 £0.49 * H42 £ 050 £0.58 1 B

BELLE (my) BELLE my

3.92 + 026 £0.32 - 429+ 028 +0.28 "

BABAR (m,) i BABAR my i

4.09 £ 0.20 £0.39 '_'_'_"_‘ 456 +022+0.32 ‘_‘_'_'_‘

Average +/- exp +~ (mb,theory) i Average +/- exp +/- (mb,theory) i

431£0.17 £0.35 '_'_‘_'_' 434 £0.16 £0.25 '_"‘_'_‘

ot = 6.1/ 6 (CL = 41 %) yidef = 2.3/ 6 (CL = 89 %)

OPFE-HQET-5CET (BLNFE) ' Diregsed Gluon Exponentiation (DGE) !

PhysRev D72:073006,2005 ! THEP 0601:097.2006 i

m, input from b—|> cl ¥ and b— sy moments | i L P 2007 m, inputfrom b—r clvand b— symoments | i L P 2007
| 1 1 | M | l | 1 1 | M| | |

2 4 6 2 4 6

V.| [x107]

Including B- sy, (4.31+£0.17£0.35)x10"3
4 Mar 2008

(4.34+£0.16+£0.25)x10°3

M. Mazur --- Semileptonic B and D Decays

V| [x107]
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