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Outline

CKM Matrix and unitarity relations

Semileptonic B decays . r
provide observables for V, V;_Ld ub + V dVeh + V}d th — 0
CKM elements extraction (p.n)
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preliminary result of ‘Br

Exclusive BO—D*Iv

preliminary result

. . Measurements based on:
Decays studied using ~80 fb-1 at the Y(4S) mass

e*e” —Y(4S) events ~ 9 fb1 40 MeV below
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How to measure |Vqp| & [Vypl?

V! Ve

Lep’[omc current QCD corrections needed to
factonzable exctract the EW physics
Exclusive methods:
I é M B->D,n.p,® current

Low energy QCD parameterized with Form Factors
'only' inside the
mesons

B—D,D*
dl’ HQS & HQET
7.9 X “ 1!)‘ ‘-F f] ) ( )) B
dq? y —T,P,M
] light quark in the final state!

pseudoscalar meson 1 FF _ o
vector meson 3 FF Main source of uncertainties for the

|Vyp| extraction
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|Vep| with B—>D*Iv decay

dr M -0 e —
= K |Vcb|2f2(w)g(w)‘ W = vp - Upr = — clm
dw P 1 2mpm p«

/

. : w~1.5
D* boost in the B rest frame B

B—D* Form Factor (3 f.f.)
- HQS:

mq—ee limit at zero recoil 7(1)—&(1)=1

(Isgur-Wise) \
- Zero recoil: rate - 0

B—D*Iv helicity suppression (w-1)1/2
at Y(4S) reconstruction efficiency — 0 (charged soft pion)

Strategy:
Measure dI'/dw, extrapolate to w=1 — F(1)|Vp|
- HQET provide shapes F(w)
- Lattice QCD correction to /(1)
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Exclusive |Vp|: extrapolation to w=1

_‘f(W)=ﬂ1 )(1 + pz(W-1) + c(w-1 )2 + O(W-1 )3) Boyd Grinstein Lellouch
Phys. Rev. D56
Dispersion relations: constraints to the shape [c=f(p?)] Caprini Lellouch Nebert
Nucl. Phys. B530
dU e l=2wrd [ el ]
|i | A {n‘]Jl — |+ R(n l+—(l—R ) | I
dw L } (I=ry | wel = |
- AN ) , - 2] m — JE
A(w)y=A M 1=-8p, 2+(53p, =15z =(231p, -91)z" | z=—F—=—pF
‘II[H) T|{.]]_l \!‘.q/—l_[ ) 4 | 5) ( "rlfr 4 l_]' | m+ﬁ
FIT: 2 free parameters 7(1)|V¢p| & pa2 strongly correlated
QCD sum rules — R1 & R2 shapes
Ri()x1.27-0.12(0»—1)+0.05(c—1)? Ro(m)~ 0.80+0.11(0w-1)-0.06(m—1)?

CLEO measurements at w=1

o . _ Most important source of
R, (1)=1.18+0.30:0.12 R,(1)=0.71+0.22+0.07 , 5
- systematic error on pa
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Exclusive |V¢p|: BO—D*I*v sample

B%—D*I+v reconstruction e e BR (%)
- D* D% g5 High energy lepton:
DK K3nKend € & wwith P>1.2GeV/c [P~ D 67.7£05
D% — Kn 3.80 £ 0.09
K D° — Knnn 7.46 £ 0.31
D° — Knn® 13.1£0.9
T -
2’ {elec;OnRes}
Ve Signal + BG
. . : 5 | D* o [] Continuum DL BG
Constrained vertex fit on D° decay o Pegis(;%nal B el D ke | BG
. = Fake D* BG
products, soft pion and lepton % =
, 0000k Fake D*
Combinatoric: AM side band Combinatoric Bkg
Continuum e*e— qq —D*X: off peak data —
Fake lepton: tracks failing lepton-ID
Correlated: B’—D*Xc/t o e
140 45 150 155 160) 163
B{—D*X, B>—IY (uncorrelated) D#*-D' Mass Difference (MeV)

ext slide
B—D*XIv (D** background) Nex 55.000 events in the signal region!
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Peaking background evaluation: D** & Uncorr.

Fixed to 0 in the

2 2 2
cos 6 _ —(mio + mpu, — 2 EgoEp-y) {my, v hypothesis
BO,D*¢ = = = ~—~
2|ppo P+
0.2 =
=k S  BABAR

— D* Signal = sreliminory { |

0.175 E |
o D** ® 800 m'

015 *

— Uncorrelated - Vm

0.125 M fake-lepron

600 | uncorri:’ared-:’epmn
0.1 | corrf:’ated-:’c’pron ] Uncorr
0.075 400 D->X< ;:mbinm‘orim’-ﬂ =
0.05 |
200
0.025 el rl'- .
l:l_ m - > a N 5 : f?:_' r' = ; , ._ *
cosOg, OSUBY

— determine the fraction of D** & uncorrelated fitting coség y
— fit performed in each w bin

— constrain D**/D* and Uncorr/D* ratios to be the same for each
lepton and D% mode
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Exclusive |Vp|: dN/dw fit results

I:LJV— ' ' 3 rydt 0+ 3 U & dB
1 = 4 Nr foo B(D™" = D'm,.) B(D" = K nm) e(w) —
i g (11
L) 10000
(=] D*Inu Signal B A B AR
PpA%=1.23 +0.0245+0.28gyst o mootwsem e, préliminory
'E 8000 Il Uncomrr D*I ) E .
B(BO->D*Iv) =(4.69% 0.02 + 0.24)% o = con o =
1) ontinuum —a—
I Fake D* =
error contribution OADIV VHDIV I¥10° | 38/8(%) e N
st 07 3 | el pm Aobimarw
slor)ve C'e'cy . . WN‘I \10_1 5 //
tracking efficiency 1.3 2.7 -
D™ background composition 1.8 2.0
R (1) and R (1) 1.8 1.8
Total sys uncorrelated 34 5.0
B(Y(4S)e B'BY) 1.3 2.7
nnnnnnnnnnn seee -5 |
TOtal SyS COITelated 1 8 3 5 1 105 1.1 115 1.2 125 13 135 14 145 15

WIN 2003, Lake Geneva

Marcello Rotondo



Exclusive |Vp|: comparison of F(1)|Vep

30

( xzfdof:30_3lfl4 ) |
1 1
T Emm e

Ay=1

OPAL
(part. reco.)

| ALEPH

DELPHI

( preliminary)

ALEPH
575026 £0.36

CLEO 1 OPAL (excl)
5444019 + 041
OPAL (partial recc
OPAL 6.15 + r.]g?..-'lilr.ll__s;uﬂ
. (excl)

DELPHI (partial reco)

50210131036

FRAGE BELLE

478 £0.23 £043

DELPHI 7 CLEO
(part. reco.) 6.25 £0.19 £0.39

- DELPHI (excl
BELLE 5.70 & r.].zr..gTr.L].l;

BABAR
4.68 £0.03 £0.28

Average
520 £0.19

! . ! . Cridor=1mo7cL=18% ) |

0

0.5

|

—

——

\__/
1.5 2 2 4

F(1)|Vep|=(36.7 £ 0.8)x103
0A2=1.44 + 0.14
Br=(5.20 + 0.19)%

6
BB’ = D 1" v) [%]
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Exclusive B+9 — pY+[~v decays: selection

B—p*lv, B—p°lv, B—wlv
Neutrino reconstruction
— Require hermeticity

Pmiss — — Pi — E Pi

tracks photons

Extraction of the Yields:
— Fit the M_mni(n) vs AE (=Epag+Eo+Ey-Epeam) in 2 coarse bin of p;

— High efficiency but sensitivity in the region p;>2.3GeV/c

Isospin/quark-model constraints:

['(BO9—p)=2I"'(B*—pY)
~2I'(Bt*—m)
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Exclusive B*0 — p%+/-v decays

- Projections for BV—p-e*v Signal
-~ + e ~
B —# p eV = 3 e = =400 : *
. . UETE{H} .—-ﬂ low-E, % : o high- E,
Bt —» pre*y f’jm o =300 * Crossfeed
2 : /b—>ulv
# q0000 F 2200 b—clv
High E;: 2.3-2.7 GeV

signal enriched

Bi sl ifes Filflsiss ey '—— ﬂ_ ) S | e ] “‘H'n:-vﬁ-h—.—'
040608 | 12141618 2 040608 L L21416L8 2
M, [GeVie'] My [GeVic]
. ~ = P
Low E;: 2.0-2.3 GeV 3 | __ z500 T
. . § hm P L | high- I,
background extimation 3 400 |
2 8000 2 =4
2 L300 [
2 6000 2
Yield in the High E; region o T 200 | . |
+ _ ) | +
B%p0 > 505 + 63 2000 N -
B%p -> 321 + 40 qinlﬂiuﬁﬁ]lﬁi qz-ﬁ141500511:5==5
AE [GeV] AE [GeV]

Continuum subtracted plots
Continuum is the larghest source of background
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Exclusive B*0 — p%+/~v: BR & |V |

[1] PRD52,2783
[2] PLB436,344
[3] PLB416,392
[
[

5] PRD53,4937

£\

4] PRD58,094016

v A

Vol = VB8 =0 (e

10%xBr(B%—p-etv)
2 {
. ®
e
o
T

B(B® = p~etv)/107*

Vp| = (3.64 + 0.22 + 0.25

Form flactors

li,h (_].)S_N Error (%) Reference

ISGW?2 14.2 +50 [1]

Bever /Melikhov 16.0 +15 2]

UKQCD = 16.5 +21,—14 3]

LCSR 16.9 +-32 4]

Ligeti/Wise 19.4 +29 5]
ISGW2: ! . ISGW?2: -
2.76 £ 0.34 040 L 355 £021 025 W
Beyer/Melikhov: i BE}JMMUH]\]“M H24
3 64 + 046 + 0.5 r—— 3.844024£027 %
3.64 2046 £052 3 ! 030
— 10 X|Vub| : UKQCD:
UKQCD: . 3 60 404 £25 10
3341042 048 . | el
LOSR: ' ' 3854024027
386 £0.50 £0.56 . Ligeti/Wise: .
Ligeti/Wise: ¢ i 309£019£022 4y
286 £037 £041 ' ,

# { Combined:
Combined: 1 . ; o 3
3.29 £ 042 +047 £0.60 i 364 +022£025 12
| | PSR | | a1
25 3 35 4 45
IVl /107

il

+.39

-3
_5g )x10

WIN 2003, Lake Geneva

Marcello Rotondo

12



Exclusive B*—n,p% wm [/ v decays

B recoil technique: as in inclusive V, analysis
- Small statistics

- Very high purity (‘B(B* —>n'lv)=(0.78£0.32,,£0.13 )-10™
-Loose cuts YB(B* —"p"IV)=(0.99+0.37,,+0.19, )-10"
— small model dependence Y
B(B"—>0l'v)=(220%£092,,%057,,)-10

Projection of the results on the Mx variable

8 S F : :
7‘_ Dsignal B+%»TCOZ+V 8; Dsignal B+%p01+v 14 Dsignal B+%(Dl+v
I .b—:sulnu(oth)é : - .b->u|nu(01h)§ 12; .b—>ulnu(oth)§
- [ Jbsein 6| |b->cinu 1ob [[Joscinu
5__ .other 57 : - .other
4™ . gata A . ‘
31— 3 5
2- 2 aa ‘
1 —— : 2 u
IJ_ | + E# 0 of
S IR IR I I R NP B it e L L e b b b L
03 -02 -01 -0 o041 02 mxc(léewgé;l 04 05 06 07 0.8 09 1 m:('gse\}/bzz) 03 04 05 06 07 08 09 r:1x (élé'{”c;).z
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Summary I: Vg

e |Vep | via differential analysis with B%->D*v
BR(BO->D*Iv) =(4.69+ 0.02 + 0.24)%

F(1)[Vep|=(34.03 + 0.24g451t 1.31gys)x1073

1.50
Veb|=(37.27 + 0264141 + 1.43yg1 120 F1) )x1073

« Experimental error O(4%)
* Very large sample
— Small statistical error
— Background constrained from Data

Preliminary result
hep-ex/0308027

+0.030
#(1)=0.913.9 035

Lattice QCD
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Summary Il: Vp

e |Vupl| analysis with B—p?lv experimental error 9%

BR(B%pil\’) = (329 + 042 +047 + 060) x1 0_4 ?R‘L.903181801

+.39

e ) x 103

IVyo| = (3.64 +0.22 + 0.25

 BR of many charmless semileptonic B decays with fully
reconstructed events

(‘B(B* = m°l*'v)=(0.78£0.32 +0.13_)-10™

stat — syst

B(B" —>"p"IVv)=(0.99+0.37,,,£0.19, )10~

B(B"—0l'v)=(220£092,,£057,,)-10™

stat — syst

Preliminary result
LP0O3

v,

« Working on converting BR in V
* Promising with the increase of the luminosity
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BO—D*[*v : reconstruction of w

2 2 2
Mp T Mp — 9 | 2= (pg_pp*)2=(pi+py)?

QWBTRD*

W =V VUpx =

Problem: we ignore the B direction (2 unknowns)
one constraint: m,=0

2 2
_(MH“ + M}/ - ZEHUE‘_V]
cos(fgoy ) =
Zpgupy
w 1.40<w<1.45 1.10<w<1.15
Consider extreem solutions:
- max and min angle between B and D* 150
consistent with cos(BY) and cos(D*Y) 12

100

75

Wmin + Wmaz

2

50

W =

25

L

0—0. 1 -0.075 -0.05 -0.025 0 0.025 0.05 0.075 0.1

wreco - wirue
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BO—D*[+v : selection cuts

Lepton Candidates from GoodTrackList
— Plep>1.2GeV/c
— PID: veryTight selector
« DO tracks from GoodTrackLoose: 12 hits in the DCH
— Kaon: not a Pion for Kpi, Tight for Kpipi0 and K3pi
« Pisoft:
— Preo < 450 MeV and pt_ ... > 50 MeV
« D* candidate
— Vertex fit ¥2>1%
— 144 MeV < oM < 147 MeV ( SVT+DCH )
— 143 MeV < 8M < 148 MeV ( SVT only )

e COSs 0,,< 0 (Opposite Side sample)

lcosOp y|<1.2
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BO—D*[+v : D** systematic errors

B decay mode B Model D** decay B | Owrall BR
x10-2 x10~*
B - D*a"*y | 0.10 GR - - 10.
B" — Dy £ty 0.56 |ISGW2 | Dy = D* n® | 0.33 18.5
B - Di £y | 0.37 |ISGW2 | Di” = D* " | 0.33 12.2
B+ Dy ¢ty | 0.37 |ISGW2 | D3~ = D* = | 0.103 3.81
BY & D"ty 0.02 |ISGW2 | D' =+ D* =" | 0.33 0.67
B D"ty | 022 |ISGW2 | DY = D* x| 017 3.74
B* = D*ntetyy | 0.20 GR - - 20).
Bt — Dty 0.56 |ISGW2 | D! — D*~zt | 0.67 37.5
Bt — D%y, | 0.37 |ISGW2 | D{® — D*~nt | 0.67 24.8
BY = D3%*y, | 037 |ISGW2 | D — D* =t | 0.2 7.78
Bt - DYty | 0.02 |ISGW2 | D" — D*~xt | 0.67 1.32
B* = D¥%*y, | 0.22 |ISGW2 | D¥? = D*-x* | 0.33 7.26

Systematic error:

assuming only one mode a time;

repeat the cosBY and w fit: half the max and
min values of the parameters

WIN 2003, Lake Geneva
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