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Semileptonic Decays at B-Factories @ 10.58 GeV

< Cleanest source of B mesons: € € = Y (4S) — BB

Oy sy =1.05nb (24% of o) bb Spectroscopy
25 T T T T T I T
“* Reconstruction of S.L. decays Sl ! o |
= charged lepton: e , p 5 ++ 2
: T I
= hadron: D, D*, 7, p. @, ... Xz, X, EL £
. wl Y =
" VI Eniss Priss 1 b ,.'F-‘l* ) '% !
. . 2 o 5| U D
. . = . . — E., . by [ ‘*»b.q P 4 e, i\,
(EI'IIISS’ IJI'IHSSJ I:EF:' e ? f)E' e J (ZI: i I )UI) e . TI(].S) I| _‘Tl(zs) IT(?’S) | | rja(-fll-S) |
. 044 046 10.00 10.02 10.34 10.37 10.54 10.58 10.62
’:’ Exclusive B decayS: Mass (GeV/ic) \/ |
= kinematic variables:
AE=Ef-Ep o signalat  AE =0
2 =2 g Mg M
Mes =4/ Evsam — Pa signal at ES B
< BB tag: full reconstruction of one B decay: B*,,— Dn*n*

= Significant reduction in comb. backgrounds, improvement in E. ., Priss
= Low tag efficiency, 0.2 - 0.5 %
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Exclusive B — D™{y

B Factory Averages: (BFLB 2012)
BF(D**€ v)= (4.83 + 0.02,,,, + 0.12,,) 1072

stat — syst

BF(D*€ v )= (2.14 + 0.03, + 0.06,,) 10

stat

For BF(D**€ v), there used to be a very poor agreement
between measurements, now fairly good consistency !

V. LUth Paris, November 26-28, 2012



Extraction of |V | from B—>D™{v Decays

Universal Form Factor

< The differential decay rate _ Phase Space
* = —
di'(B—>D /v G2 2 2o A2 2
dwd CEJS@ d cosag,)d 28,30 ew P (w,0,.6y. ) K(W) w= MB. + UD -
) 7 487 2MpMp-
Hew =1.0066

% HQ Symmetry predicts a unique universal F(w) with

% Extract FF parameters by fits to differential decay rates

B—D{v: asingle FF: G(w)
B—DCv: FWw,0,0,y) incorporates 3 non-trival form factors, A;(w), Ay(w), V(w)

Caprini. Lellouch, Neubert:

Common shape given by p2, constraints by analyticity and unitarity ENEEEEEERRFESEre
Normalization at zero-recoil: Fw=1)=G(w=1)=1.0
So, QCD corrections to #{1) and (1) needed

B — D {v: Fit: 1-dim. decay distribution G(w):
parameters: |V,| G(1) and slope p?

B — D*{v : 4-dim. decay distribution F(w,0,,0,,%)
parameters: |V.,| 7(1), slope p2, Ry(w=1) and R,(w=1)

V. LUth Paris, November 26-28, 2012 6



= Select samples of D% and D*{, with p>1.2 GeV, p,>0.8 GeV

Global Analysis of B—DX¢v Decays w/o BB Tag

BABAR: Phys. Rev.
D79, 012002 (2009)

= Global 3D fit (e ,u ) to kinematic variables p, pp, c0os6;_p, to extract
BF measurements for B— D®™fv decays

20 000

10 000

Candidates/100MeV

FF slopes p?y and p?p« with fixed input for R, (w) and R,(w)

Constrain decay rates for B® and B* by isospin relations

= Syst. uncertainties dominated by
PID and Tracking D efficiencies (insensitive to D*—Dm detection) and backgrounds

BF for B and D decays, in particular higher-mass charm mesons

BABAR
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Paris, November 26-28, 2012

Example:
D*u Sample
1.2 x106 evts

DO(nm)uv
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B—D ¢+v Decays from BB Tagged Events

BABAR: Phys. Rev. Lett.

104, 011802 (2010)

100

Analysis technique < f = B — Div E
L B— D'Iv -
= Reconstruct: D decays pluse or p (>0.6 GeV) é m; 1B — D*Iv ]
= Tag BB by hadronic decay of 2" B meson E 6“5_ =kae+|§§m“ E
= Excellent resolution in g2 and w (~0.01) E wE w154 E
= Normalization to inclusive B — X {*v decays & 20 -
| o e S S R R
Binned ML fit to m?_.. in 10 w bins, B* and B° ~05 0 05 1 15 2
: . m2. _ [GeV?
Systematic uncertainties smaller than w/o tag, miss [GV']
dominated b == | | | |
4 D 4 BABAR _
= B, D and D*, D** BF e
= event reconstruction and yield extraction ::_3 B 7
Fit to dI'/dw with 2 parameters: Pp” 7ewG(1) = 20 ~
G
- - - > - ; = - 3,255 Events —
G(w) = G(1)[1 —8ppz+ (S1pp — 10)2" — (25207, — 84)2°] = | |
D 1 1 1
based on CLN 1.0 1.2 1.4 16
W
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Results on B—D {+v Decays

H‘_g 50~ meEw G (1)|Vep| = (42.68 + 1.67) x 1073
— 9 _ total exp. errors
— pp = 1.186 £ 0.057 , incl. correlations
:; A" BABAR slobayhit  /g)
- _ : Yamam . al.
A0 AR tagged
V| = (39.46 + 1.54,,.,, + 0.88,;,) x 1073
P
35
— HQE: Uraltsev
- ¥/dof=0.3/4 New G(1) = 1.047 +0.020
I | I |
CE 1 L3 | [Veb| = (40.75 4 1.59 ey + 0.784,) x 1077 I
P
DATA — 2
106BB B — D{ 7 newG(1)| V| (1072) 5 B(BY — D~ t*v) (%)
11 Belle [11] 408+44+50 1.12+022+0.14 207 =0.12 = 0.52
230 BABAR DXlv [12] 43.4+08+21 1.20+£0.04+0.06 218+0.03+0.13
460 BABAR tagged [6] 425+19+1.1 118+ 0.09 +£0.05 2.12+0.10+ 0.06

Average

427+ 0.7+ 1.5

1.19 + 0.04 + 0.04

2.14 = 0.03 £ 0.10

V. Luth

Paris, November 26-28, 2012
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= Most precise results from full Belle data sample (722 BB events)

Measurement of B®—D*-¢*+v Decays w/o BB Tag

Belle: Phys. Rev.

D82, 112007 (2010)

= Untagged events, only D*(D°—Km)+n~,) {*Vv decays, kinematic separation

= Reconstruct B rest frame using momenta of both B

N
2 ™E Belle
w

%708 06 04 02 0 02 04 06 08 1
GOS'BI

Events / 18 degrees
g 5§ 58 8 8

o ————— T ————————— e —
l:'-1 0.8 06 04 02 0 02 04 086 08 1

cos 0,

D'D 20 40 60 80 100 120 140 160 180

|x] [degrees]

V. Lith Paris, November 26-28, 2012

< To extract event yield, y? fit
to 4 one-dim. distributions,
correlations are assessed

J/

s free CLN parameters:
Pty 1) Vel Ry Ry

«» Dominant errors:
track efficiencies (fast and slow)
BF and distributions: B, D, D*, D**

—#— Continuum subtracted On-Resonance
" Signal prediction after fit

I c background, D**

- MC background, Signal correlated

MC background, Uncorrelated

'~ MCbackground, Fake lepton

I MC background, Fake D*
10



Helicity Functions for B>—D™(+v Decays

= Integration over angles 6, and y, project out w-dependent terms g*v:
Transverse and Longitudinal Helicity Functions: G™ and Gt:

d’T(B = D*~ €% 1)

dwd cosfy

I
5 -

= Fr[sin®fy(g™" + g7 )+ 2cos?8yg™]
A A |

2

- G2(mg — mp.)*m’

D‘

r 432

= Taking into account detection efficiencies, comparison G'(w) and G-(w)
with the CLN parameterization obtained from the fit :

N ~
S o E Belle: Phys. Rev.
= Belle 4 + E m
& E E
o o s E [T
2 aF % o Bl
S oF =2 Ef 4
O E - - '
+o | b 4o |
=4 — CLN =3 — CLN b
oF ok '
o A | ol | IFE A 1 | | o- P | 1 ' | 1 1 | 1 11
1.0 1.25 1.5 .0 1.25 15
W W

V. Lith

Paris, November 26-28, 2012
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Extraction of FF from D*fv Decay Distributions

<«  For a decay to a vector meson, the differential decay rate depends on 3
helicity amplitudes H; g and angles 6, 6,, :

dTl _3GHVPop-d?
dg*d cosOydcosfydy 8(4m)* M3
+ 4Hjsin® 0,cos* 0y — 2H  H_sin’@,sin’ ), cos2y
— 4H  Hysinfl (1 — cosfl ;) sinfly, cosfly cosy
+4H _Hysinf¢(1 + cosf;) sinfly, cosfy cos y |
<  BABAR exploited angular distributions I'(g?, cos 6,, cos 6,,y) to enhance
sensitivity to FF, and improve measurement of R; and R,

Bpep X [HL(1 — cosf;)?sin?fy, + H2 (1 + cosfl;)?sin’6,,

L)

' I | ' = 240F ' BABAR Phys. Rev.

160/ BABAR + 4 D74, 092004 (2006)
= 160
3 _ 160
c
O 80 + I
@ H o0 FEE 6

| n/6<y<m/3 | [ /2<y<2m/3 - ST/6<y<T
| ] | | ! ]
i 0 10 gl. 1 e 0 1
'.:(]'E-re,“Ir CDSBV CDSBV

V. LUth Paris, November 26-28, 2012 12



Results on B — D* {+v Decays

= 38_ newF(1)|Vep| = (35.45 + 0.50) x 107°
Eﬂ I i_E_AR{G]ohn]Iir} Pi;:h = 1.199 + 0.027 ,
> | - /) Ri(1) = 1.396 £ 0.033 | total exp. errors
= 36 YaWaN. Ra(1) = 0.860 + 0.020 incl. correlations
— i /o F AVERAGE 2 : - -
o | ..."r — LQCD: Bernard et al.
BABARM@™O [ 7 Mew F(1) = 0.908 +0.017 Phys. Rev. D79, 014506 (2009)
_ ' / BELLE
34 \ A\ Ven| = (39.04 + 0.550, + 0.73¢1,) x 1077
B R /-' BABAR (excl.)
\ _
- - — HQSR: Gambino et al.
372 ! ! ! | ! 1 L ! ! | 1 .
0.8 1 1.2 1.4 Vep| = (40.93 + 0.58.,p + 0.951,) x 10 3\
2
DATA _ "
10BB B — D/ 7, new F(1)|Va| (107%) P B(B" — D*~¢tv) (%)
82 BABAR D*~ v [T7] 341+03x1.0 1.18 = 0.05 = 0.03 4.58 +0.04 £+ 0.25
230  BABAR D%ty [13] 351+06+13 1.12+0.06+0.06 4.95=+0.07+0.34
230 BABAR DXlv [12] 35.8+024+1.1 1.19 £ 0.02 £ 0.06 4.96 +0.02 £+ 0.20
772 3474+024+1.0 1.21 = 0.03 = 0.01 4.59 +0.03 £+ 0.26

Belle [8]

Average

35.5+£01+05

1.20 £ 0.02 £ 0.02

4.83 = 0.01 =0.12

V. Luth

Paris, November 26-28, 2012
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Status and Outlook for B —» DM{+vy

= Considerable progress in experiment and theory
= D*fv: Untagged analyses: limited by systematics: |V |: o(syst)=3% o(stat)=0.6%

FF predictions differ by A(theory): 4.7% o(theory)=2%
= Dfv: Tagged analysis: limited by statistics: IViol:  o(syst)=2.6% o(stat)=4.5%
FF predictions differ by A(theory): 3.2% o(theory)=2%

= Differences in BF(B—D*v) reduced, and now consistent within syst. uncertainties.

= Future improvements with larger data samples
= Full 4-dim. analysis for D*fv to improve sensitivity to all FF and parameterization

= Employ fully tagged samples to reduce uncertainties on background and v reconstruction
= Study other exclusive s.l. decays and spectroscopy of higher-mass charm mesons

BF: BO—(D+D*)fv: (6.97+£0.16)% B°— X fv: (10.11+0.13)% ABF.: (3.1+0.2)%
= Improve QCD calculations of FF — how can experimenters assist?

= Goal: 1% uncertainty on |V, | - challenging, but not impossible!

V. LUth Paris, November 26-28, 2012 14



Exclusive vs Inclusive |V | Measurements: Tension!!
(HFAG averages for B Factory results only)

s |V, | Exclusive (D*év)

= expt. error: 1.4 %
= QCD normalization: 1.9%

s |V| Inclusive

= expt. error: 1.1 %

= Theory error 1.4 %
s |V,,| Exclusive (rév)

= expt. error: 55%

= LQCD normalization 7.5 %
= |V,,| Inclusive

= improved expt. error: 3.6 %

= much improved theory 3.9%

Another Problem: B—tV

V.| = (39.04+0.55+0.73)-10"°
V| = (40.93+0.58 +£0.95) -10°
V. |=(42.01+0.47+0.59)-10°°

V| = (3.23+0.18+0.24) -10°

V,,| = (4.4240.20+0.15)-10°°

LQCD

HQSR

2. 70

Caveat: Based on BF average of 4 low statistics BF

measurements with considerable backgrounds!

Wait for more data!

V. Lith Paris, November 26-28, 2012
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S.L. Decays Involving the Heavy Lepton T

Exclusive B — DUty

BABAR, Phys,.Rev. Lett.

109, 101802 (2012)

V. LUth Paris, November 26-28, 2012 16



Study of B—DU)tv Decays

Z. Phys, C46, 93 (1990)

= S.L. decays involving a t have an additional helicity amplitude (for D*tv):

dU,  G%|ValIp g’ )\ 2 . ) N @
dqi’ = 967r3-m% ].— (|H++| ‘|‘|H__| ‘|‘|HIIJD| ) ‘|‘ 2q @

For Dtv, only Hypy and Hg contribute!
= To test the SM Prediction, we measure

F(§ — Dzv) R(D") = (B — D zv) Leptonic T
I'(B > D/v) Ir'(B > Drv) decays only

Several experimental and theoretical uncertainties cancel in the ratio!

R(D) =

= BB events are fully reconstructed:
» hadronic B tag (tag efficiency improved 2x)
> e ory : (extend to lower momenta, p*>0.2 or 0.3 GeV)

» no additional charged particles, E.,< 0.5GeV (not a cut)
» kinematic selections: g2 > 4 GeV?

Background suppression by BDT (combinatorial BG (BB,qqg) and D**fv)

= Full BABAR data sample, MC correction based on data control samples

V. LUth Paris, November 26-28, 2012 17



B— DU)tv: Extraction of Yields from M.L. Fit

Unbinned M.L. fit Miiss = (P = Paeg = Pogy -P,)’ P, Lepton momentum
= 2-D distributions: Missing mass sq in B rest frame
= 4 signal samples: D%, DO, D*{, D**, (e or u) COF
(*)70f 5 [ v Dty
s 4 DOr%v control samples 8 1000] Normalization
8 f
PDFs from MC (approximated using KEYS fct.) %m-
E [
Fitted Yields R S
. 4D® 1y Signal — e Gevd
= 4 D™ fv Normalization DOz v Signal at larger m?; MC Simulation
= 4 D**fv Background ’E o> % oo i D’
o & e
Fixed Backgrounds S g e
= B9-B* cross feed %“ > " 2000
= BB combinatorial BG 2 L) 100}
= Continuum e*e—f f(y) 0 0 EE—T % AN T
- A 05 1 .
% {Gﬂvz} pf* (GeV)
Paris, November 26-28, 2012 18
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=

2-D PDFs Based on KEYS Functions

N . 151}:— ' ' E
3 PVl e
- : sof- i1 » 2-D m? s Vs p*, difficult
- = 1oolF = —— to describe analytically
| DO%v ] I ] = correlations
5 T]L . ooE E = irregular functions
E -‘r:ll"— + = 'I:I-E + + E .
3 1 = : i > Solution
3 D*fv { = 2000fF E -
- ‘_ll 1 = : ] " non-parametric Kernel
E \ 1 £ % E Estimators (KEYS)
SR . N ST /N = optimize bias vs variance
= - 200 . .
- D**0f/ Ty g (smoothing)
:_ ] 100f -
HE:_' . 1| Bluebands mark 2c variations
3 BB ; ook 1 | due to the stat. uncertainties of
F 1| MC samples

5 3 0 % ; 3

mzmiss (GeVZ) pg* (GeV)

V. LUth Paris, November 26-28, 2012 19



Results of Fit: B— D*tv
Dy D*tru D¥ru
Ngig 639 + 62 245 £ 27 N8 + 63
Significance (o) 113 11.6 16.4
I R(D*) 0.322 £ 0.032 0.355x0.039 | 0.332 £ 0.024

Isospin constrained

BABAR D™ | 1o

10«m2_<120GeV?,

IEIDEEEE

Events/25 MeV
B
=

Igll

ol

D*+

Events/100 MeV

=1
L]

10=m? _ <120GeV?,

D™+

V. Lath

15 2.
p* (GeV)

Paris, November 26-28, 2012

BABAR, Phys. Rev. Lett.
101802 (2012)

Statistical
errors only

m + + D*0 4 D*+

BD*rv |
S Drtv

B D*1lv
B Dlv

HD**]y _
--Bkg.

m2miss > 1 GeV2,

BABAR

i

ik SIS SN SN NN ST SN SN T AN SN ... A SN B R R
o 05 1 15 2

p” (GeV)

~ Fitted yields

Fixed yield

20



Events/25 MeV

Results of Fit: B — DtV

BABAR, Phys. Rev. Lett.
101802 (2012)

DOy Dty Dru Statistical

Neg 314+60  177+31 | 489+63 errors only

Significance (o) 5.5 6.1 8.4 BY oy pr mlmiss>1GeV
R(D) 0.120£ 0082 0460 £0081 | 0.440£0058 | | BABAR

) ) 100}-
Isospin constrained

BABAR DO L Do 10=sm2_ <120 GeV? 501

3 L PR SR T T [ T TR S N N i i A
0 05 1 15 2

p* (Gev)

wol D+ 10=m?,_ <120GeV*, D

BD*rv |
S Drtv

I

B D*1lv

B Dlv

B D#**]y
--Bkg. Fixed yield

Fitted yields

Events/100 MeV
=]

Paris, November 26-28, 2012 21



Cross Check on MC for Signal and Backgrounds

Detailed comparisons of data control samples with MC
= Prior to fit (off and on resonance data) rescale distributions: p~, Mgs, Eqyyrg
= Post fit (unfitted distributions in signal region)

Background subtracted distributions B — D"ty (post-fit)

Eexra =2 E.(unused)

100} I Drv
1 D'v
. 5{]_ -
5 z
- =
- 0 A
2 7 5
w50 e i 1
100 - _
ﬁ : ¥=+=;'_d: '
nf‘ﬁﬂw oL e
527 5275 528 5.285 529 0 02 04
TMES {GE?} Eﬂ:l:t-ra {Ge\f}

V. LUth Paris, November 26-28, 2012 22



Principal Uncertainties:

D**f v: conservative 15%

constraints and fit to Dt sample,

Limited MC signal samples

2-dim PDFs with —2000 events

Continuum and BB background

Corrections and MC statistics

Largest errors are Gaussian distributed!

Fit to D(*)7tf v control sample for
the sum of the 4 channels:
DOy, D¥rd% v,
D*nt%v, D*m*l v

V. Luth

Events/(0.13 GeV?)

£

g

-

Systematic Uncertainties

p Correlation between

R(D) and R(D*)

Uncertainty (%)

Source R(D) R(D*) )

D** {1 background 5.8 3.7 (.62
MC statistics 5.0 2.5 | -0.48
Cont. and BB bkg. 4.9 2.7 | -0.30
Esig/ Enorm 2.6 1.6 (.22
S};stcmatic uncertainty 9.5 5.3 0.05
Statistical uncertainty 045

Total uncertainty

PEIN
G2y C

PN
9.0

0)

&D.E?

Fit to DOnO%y Control Samples

PD**1v
BD*v
HDlv
--Bkg.

m2. (GeV?)
Paris, November 26-28, 2012

Events/(60 MeV

3001

100~ |

GeV)
23



veraluth
Text Box
P*l   (GeV)


S.M. Predictions of R(D) and R(D*)

BABAR, Phys. Rev. Lett.
101802 (2012)

Comparison with S.M. calculation: Z. Phys, C46, 93 (1990)
PRD 82, 0340276 (2010)
PhD 85, 094025 (2012)
R(D) R(D*) and recent updates
BABAR 0.440 £ 0.071 0.332 = 0.029
SM 0.297 £ 0.017 0.252 + 0.003 o )
a !
Difference 200 2.7 G ¥z 04

The combination of the two measurements
(-0.27 correlation) yields ¥?/NDF=14.6/2, 0.3y
i.e. Prob. = 6.9 x104 !l

Thus the data are inconsistent
with the SM prediction at 3.4 ¢

V. LUth Paris, November 26-28, 2012 24



Comparison to Previous Measurements

NB: Average does not include
this measurement

sM Average SM Average
F ] Belle 2007 — 535M BB
b | e | 1 239\ BB
| L —— | A% ———— | 6TM BB
0342 011 043 009 sefee—— 657M BB
03322 0029 —— (471M BB)
L A TN

02 04 To0s 03 04 03

08 0.6
R(D) R(D¥)

The new measurements are fully compatible with earlier results!

V. LUth Paris, November 26-28, 2012 25



Can we explain the excess events?

A charged Higgs (2HDM type II) of spin O coupling to the T will only affect H

.
2 2
S s 2 : (2012)
. m‘ﬁijlzf:mc/{m-b)
~—>

+for D*tv

This could enhance or decrease the ratios R(D*) depending on tanf/m,,

BABAR
We estimate the effect of 2HDM, accounting 038 SHDM II
for difference in signal yield and efficiency. Data
The data match 2HDM Type Il at 0

tanp/m,= 0.44 £0.02  for R(D)
tanB/m,=0.75+0.04 for R(D*)

The combination of R(D) and R(D*)
excludes the Type Il 2HDM in the full 0

tanf3-m,, parameter space with a probability _
of >99.8%, provided M,>15 GeV ! 0 02 04 06 08 1

tanfB/m, (1/GeV)

V. LUth Paris, November 26-28, 2012 26




Summary

Studies of semileptonic decays have been challenging for both theory and
experiment - considerable progress in the past decade!
At present, there are two interesting puzzles:

= Some “tension” between inclusive and exclusive analyses remains, while stated
uncertainties on BFs and |V | and |V | are being reduced.

= The search for non-SM B decay rates by BABAR has revealed a significant
excess (3.4 o) of events in B—»Dtv and B—»D*tv. This feature cannot be
explained by contributions expected from a 2HDM Higgs of Type II, though

extensions of 2ZHDM appear to work, as do NP processes with spin 1 coupling.

To solve these puzzles, we need
= more data — full exploitation of current and future data @ B Factories
= continued close collaboration between experimenters and theorists,
for both inclusive and exclusive decays, with and without charm!

V. LUth Paris, November 26-28, 2012 27
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Decay Theory
/H <— B— DMty  Tree level
7%
B{? 23D i
q
W~ /H~™ B— TV Tree level
B{ >- --- -< ~ 25%
—IH-
,-'—{-xﬁﬁf B— X,y Loop
b Jf; \ 7%
B{ 3 7 1 Xs

V. Lath U. Zurich, Nov. 28, 2012

BF
1-2 %

0.01%
helicity
suppressed

0.03%

Search for Charged Higgs Coupling in B Decays

Comments

Excellent
Normalization

B— DO fv

2-3 neutrinos

Inclusive
measurement,
backgrounds!
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Events/50 MeV

Cross Checks: Fit Normalization B —Dpy

V. Lath

D™/

BABAR

Events/50 MeV

Events with
M2 i<l GeV?

p* (GeV)
Paris, November 26-28, 2012

B Div

B D* fv
D (f/7)v
[ ] Bkg.

30




Dependence of MC Signal Yield on 2ZHDM I

600

G.Zf
ﬂ_lﬁf
0.13 ge
: o
- >
005 S
> F 2
G o S TV w
TE‘\ miss (Gevz) [
2" — SM :
5.) L5p — tp/my; = 03 GeV'! - EDE'; o
i —— tB/my, = 0.5 Ge V!
[ — tB/my = 1.0 GeV"! 0 0-5 ! 0 05 !
Ir tanf3/my, (1/GeV) tanf3/m,, (1/GeV)
05f » Change in tanp/m, impacts m?_. :
- = detection efficiency  5-10% for Dtv and D*tv
G = fitted signal yield 40% for Dtv
V. Liith Paris, November 26-28, 2012 31



Dependence of MC Signal Yield on 2ZHDM I

0.2F

0.15F

0.1F
!_G—-\J_Dj:
~  F
d_} ﬂ L | L L L
» 5 10
g 2
1‘5:. miss (GEV )
=
= sk oM
8 2L —tﬁ!mH—DSGeVl

05

— tB/my =05 GeV'’
— tB/my; = 1.0 GeV!

05 1 15

Dy (GEV)

V. Lath

» 1 Polarization in B—Dzv Decays

= SM LH: 70%. RH: 30%

= 2HDM LH: 0% RH: 100%
Spin 0

F‘T H_—p T_

Aﬁf:+ '\T:+

» Impact on fitted distributions large for B—Drv

= MIissing Mass Sq: M?iss~0°
= p*,, momentum of secondary lepton from
T~ — £ Verr decays in B rest frame

P-wave fy+ S,P,D-waves , W+

l‘

B{®——°}D B{! < }D*
S-wave ., HT P-wave , HT
B{ 21D B S 3D"

Paris, November 26-28, 2012 32
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