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- |Vyp| important input to the SM

o) fdo

B known to 1° from B—J/pKs
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SLAS A

- |Vyp| important input to the SM

[FB%XUEV o Vi |? x Fraa(q®, Mx, )]

Parton level I
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- f (1,0)
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SLAS NABES TR

- |Vyp| important input to the SM

[FB—LXUEI/ X ’Vub’2 X F}?ad(q27 MX7 )]

-+ Complementary measurements

. 0,0 1,0
-+ Inclusive (reconstruct only lepton) o0 f -

-+ High Xc0v background — Phase space restricted p known to I°from B—JApKs
- Non-perturbative Shape function from QCD
-+ Exclusive (reconstruct final decay)

-~ Cleaner, lower statistics
-~ Form factors from QCD
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- |Vyp| important input to the SM

[FB—LXUEI/ X ’Vub’2 X F}?ad(q27 MX7 )]

-+ Complementary measurements

. 0,0 1,0
-+ Inclusive (reconstruct only lepton) o0 f .

-+ High Xc0v background — Phase space restricted p known to I°from B—JApKs
- Non-perturbative Shape function from QCD
-+ Exclusive (reconstruct final decay)

- Cleaner, lower statistics
-+ Form factors from QCD -+ Currently, tension between

- Inclusive

V| =(4.27 £0.38) x 103
-+ Exclusive

V| = (3.38 + 0.36) x 1073

PDG 2010
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Kinematic variables
¢ =P+ P,)’
M = P} = B~k
MM? = (P€+e_ — Pp,,, — Px — p£)2

-+ Hadronic Btg (¢ = 0.3-0.5%) + e/p

Combinatorial background subtracted 2 10000 Biag + ¢ :
-+ Xclv background reduced pl selected
-~ D*0v, Ks, K* vetoes 5 ‘
5000 .
~ MM?* < 0.5 GeV? 5
Comb. background "3/
-+ Xcfv bkg. corrected in signal depleted sample VO Gevied

~» Vetoes reversed
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To be submitted to Phys. Rev. D

-+ Yields determined by fits

Entries / bin

to 7 phase space regions

~ Xulv and X 0v fitted

-+ Most precise result
- 2D: q2 - Mx
> pt>1GeV
-+ x* /ndof = 31.0/29

Manuel Franco Sevilla

Entries / 2 GeV?/c*

: T ; L T T T |:
1so0 ] = [ Xulv 4
[ 1 Xty
10001 -
5001 -
B e ]

0_ ] 'fffftffttttl_
: | :
300F \ ‘ Xolv -
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100f ‘ —
o T
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¢*(GeV?/ct)

Vo] and B — D™ rp at BaBar

Entries / bin

Entries / 0.33 GeV/c?

4000

3000

2000

1000

400

300

200

100

-100

Xulv yield ]
1441 + 102 1

XCEV

subtracted

Slide 4



TobesubmittedtoPhys.ReV.D g _H.LIIIII g4000:—IIIII”I*II””I””I-””—:
A e
. . g - S ‘_ + 7
-+ Yields determined by fits * | E Xety 3= 2% . :
1000 — B i
to 7 phase space regions E | 1 E
-+ Xufv and Xc0v fitted 2008 N - 1000E , -
<« 0""""""i"""""' ~ 408__""__
-+~ Most precise result ; 300 | } Xty 1 & s00 Xy
-~ 2D: q2 - Mx é 200f ‘ | subtracted f § 200 subtracted
-+ pt>1GeV S ‘ 1 & ooy | g
o 2 _ SN oF b
x?/ndof = 31.0/29 o] ] : F *
o 5 10 15 20 25 R S S B
2
QCD Calculation Vup|(1073) ¢*(GeV?/c?) Mx (GeV/c?)
BLNP 4.27+0.15 £ 0.187023
DGE 4.34 +0.16 + 0.1810-22
GGOU 4.29 +0.15 4+ 0.1870-1 Bosch et al. (BLNP). Phys. Rev. D 72. 073006 (2005)
ADFR 4.35 +0.19 £ 0.20791? Andersen et al. (DGE), JHEP 0601, 097 (2006)
(Average 4.31£0.25£0.16 ) Gambino ez al. (GGOU). JHEP 0710. 058 (2007)

Aglietti et al. (ADFR). Eur. Phys. J. C 89, 831 (2009)

Uncertainty: 5.8% experimental, 3.7% theory
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Candidates

- ; \ R
Mrcaliainye Mol B—=grly

Two similar analyses, but small event overlap

T+ e/u
Untagged, v from rest of event
mes-AE fit
Phys. Rev. D83. 032007 (2011) o Phys. Rev. D83. 052011 (2011)
-~ Neural network -+ Cuts
-+~ S/B=0.20 - Efficiency 7.0% -~ S/B=0.09 - Efficiency 9.1%
-+ Combined fit to (/=% p-/p°)Lv -+ Fit to wlv
-+ 6 bins of ¢? -+ 12 bins of ¢?
8 < g% < 12 GeV? 0 < g% < 16 GeV?
S| - 3 IR N
400 " — other BB % 4007 § 1500 ‘E Zt::rIVBSEatr:ihBB g 1500 i
300 @ 3 300 5 | Lo oner BB same f g
- o I 2 1000} . @ 1000
200 [ o o0 ok PRI £ 200 o T £ :
100 + O 100 i 500 i 500 |
e ' : 3 3
0 0 -
ST 515 52 52 105 0 05 1 01520 525 524 526 528 e By
mg¢ (GeV) AE (GeV) | mes (GeV) AE (GeV)

(B(BO — 7w 0ty,) = (1.41 + 0.05 £ 0.07) X 10—‘3 (B(BO — w0ty,) = (1.42 + 0.05 £ 0.07) X 10—‘9
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Combined fit to data
£:(0)[Vub| = (9.4£0.4)x104

o~ ><:lcl)-lswllll""|""|""|'
“-‘> 12F 4 BABAR (12 bins)
O e BABAR (6 bins) yDat ¢
S 1o — LCSR - ata spectra
Y 8; ::_éF(;QVSZD 7 agrees well with
g - —BGL@par) 1 theory
< 6[ »ISGW?2 ruled out
4
2
O_I 1 1
0 5 10 15 20 25
¢ (GeV?)
. . , , Fits provided b
Fits using BGL Flq?) = 1 ]%(a (D22 )T Boyd, Grinstein, L.ebed JochenpDingfel de};
expansion with kma=2 /19 7 p(2) 4 (2 g2y & AL A0 bRy 94 4603 (1995)

Manuel Franco Sevilla |Vup| and B — D™ 1y at BaBar Slide 6



Combined fit to data
£:(0)[Vub| = (9.4£0.4)x104

7~ ><:lcl)-lswllll""|""|""|'
°-'> 12F s BABAR (12 bins)]
o e BABAR (6 bins) -
S qoF — LGSR 1 »Data spectra
Y — HPQCD 1 agrees well with
8 — ISGW2 .
g - —BGL@par) 1 theory
< 6 »ISGW?2 ruled out
4
2+ ]
0:' Ll T, L \
0o 5 10 15 20 25
q? (GeV?
x1073 12 bins 6 bins Combined
Vaslupqep  3.28+£0.20  3.21+0.18 | 3.23£0.167 3
[Vaslpnarn,  3.14£0.18  3.07+0.16 | 3.09 +0.1470 50
VwlLcsr ~ 3.70+£0.11  3.78 £0.13 | 3.7240.101 39
Fits using BGL Kinax

Manuel Franco Sevilla

=0

expansion with Kmax=2 f+ (qz) - ?(q2)¢(q2, q%) kz: ak(CI%)[Z(Qz, CI%)]

. Boyd. Grinstein, Lebed

PRL 74. 4603 (1995)

Vo] and B — D™ rp at BaBar

Fits provided by
Jochen Dingfelder
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*k’ N ey \ D B
@ISV E Slle r*—/jrt Y
AN AL OR V (1D}e A '\
4 R
Combined fit to data Combined fit + 4 FNAL points
£.(0)[Vup| = (9.4+0.4)x 104 £(0)[Vuw| = (9.6+0.4)x10
x107° x107
& A N c}T.\12—HH|HIIlllIIAIIB/;‘BIAIR|(1I2Ib'lnsl)II_
Y 1o Ao BABAR (12 bins)- > >
% [ e BABAR (6 bins) | Q T ® BABAR (6 bins)
S 100 — LcsR 1 »Data spectra O 10F —— BGL (3+1 par.)
9 | — HPQCD 1 agrees well with T [ o PRALMILS
8 — ISGW2 ] < 8
g N — BGL (3par.) ] theory B :
< 6f MISGW2 ruled out | < ©F
4 4r
ol _ 2|
B | | — —— | . . I)I . ; 0 |
% 5 10 15 20 25 0
o? (GeV?)
10 2 bins 6 bins Combined (Vs = (313 £0.14 £0.27) x 10~°)
VuslzPoep  3.28 £0.20  3.21 £0.18 | 3.23 £0.167 551
+0.35 . . .
Vilenar  314:£0.18  3.0720.16 | 3.00:£0.1470o; Using shape information
Vipluosg  3.70+0.11  3.784+0.13 | 3.72+0.1079-3 uncertainty greatly reduced
- y,
. . Fits provided b
Fits using BGL Fol) = i (@D )] Boyd. Grinstein, [.ebed Jochenp[)ingfelde};
expansion with kmax=2 7+ ?(q2)¢(q : (e’ 4o PRL 74. 4603 (1995)

Manuel Franco Sevilla

Vo] and B — D™ rp at BaBar
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Measurement of
B — Drv, and B — D*Tv;

Preltminary results
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YAG LIV

Wl
-+ Decays sensitive to charged Higgs mediation W~ /H . Tv_
~ At tree level b c »
sk
- Coupling proportional to m; B { q q }D

-~ We measure the ratios R(D) and R(D”) directly

(" )
(*)
R(D™)) — B (B — DWru,)

B (B — D®iv,)

. S

-+ Several theoretical and experimental uncertainties cancel

Manuel Franco Sevilla |Vub| and B — D(*)TV at BaBar Slide 8



AS YAG

yeiolor
-+ Decays sensitive to charged Higgs mediation W~ /H . Tv_
~ At tree level b c »
sk
- Coupling proportional to m; B { q q }D

-~ We measure the ratios R(D) and R(D”) directly

(" )
(*)
MU%:B@%D TV, )

B (B — D®iv,)

. S

-+ Several theoretical and experimental uncertainties cancel

-+~ SM predictions
-~ R(D) =0.31 £0.02 Nierste, Trine, Westhoff (2008)

-+« R(D") = 0.25 £ 0.02 Phys. Rev. D78 015066

- Charged Higgs enhances or decreases R(D(), depending on tanf/mnu

-~ Current measurements are ~1o high

- Dtv measured with 3.86, D*tv with 8.1¢
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- Improved B-tagging

- Efficiency 2x previous analysis B

-+ D meson: D%, D', D, D** >‘\ s ‘ *%.
tag

~ ¢ or n (improved PID)

> [ —— New PID (34241)
= 30001 — Old PID (22686)
S
= Muons ~ > = mv> >4 GeV?
£ 2000 L
g -+~ Boosted Decision Tree (BDT)
1000F
: -~ Backgrounds: combinatorial and B— D™ {v
e R a
p*, (GeV) 0 Control sample
= D": MC/data=0.98 + 0.01 . Q2 <4 GeV?2
- i 4 —
2 600 ;
2 I —e— data
S 400F B D*1lv
Sl B Dlv
200f - B D+
O— . -I-IL:"'T—‘r- ''''''' --'Bkg
. . Signal BDT -- Cont
13
1= *TJ»LR oot e u+¢+¢ it 4
= Tt & #4 + hcaaa s o +ﬂ+f+ﬂ'
0.7
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MAY =1

A ns
I
(1

- Improved B-tagging

- Efficiency 2x previous analysis
-+ D meson: DY, D', D*, D™
~ ¢ or n (improved PID)

> [ —— New PID (34241)
= 30001 — Old PID (22686)
=
< Muons
£ 2000
= 20007
>
/M L
1000~
L L | L | |
% 1 2 3
p* (GeV)

-

~ 4 DOx%yv samples

-+ Because B— D**fv has large uncertainties

-~ Same selection as signal sample but
-+ Added n: captures D™*—>D"n® decays

Y,

Manuel Franco Sevilla

Events/(0.03)

=+ (* = mw? > 4 GeV?
-+ Boosted Decision Tree (BDT)

-+ Backgrounds: combinatorial and B— D™ {v

Control sample

(o)
o
=]
T T

N
]
=]
T T T

200F

Q_

D% MC/data=0.98+ 0.01

I
_____

. Signal BDT

1.3

*TJ»LR Rt u+¢+¢ st uh

1

A 4™ 2 AL SN mwm

0.7

|Vub| and B — D™y at BaBar

q2 =4 GeV?

—e— data
B D*lv
I Dlv
B D%
-- Bkg
-- Cont

Slide 9



N rTld i . i
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, r
-~ Unbinned ML fit
. 2 % —~
& 2D. mmiss - pe (\% |
-+ 4 Signal channels o 100
-« D%, D*0, D*, D** S
g |
LE 50
|
>
=
g
)
\_

MC Simulation
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~» Unbinned ML fit
~ 2D: mr2niss T pz

-+ 4 Signal channels
-~ D% D', D", D**
-+ 4 DOx%yv channels

Manuel Franco Sevilla
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S
[
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U A, B D**1v
& 200 HD*]v
Q C EDlv
S 150F ; ~-Bke.
g 1D
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50F &
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m1211iss (Gev)
> " D°
v 1501
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> R
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MC Simulation

Vo] and B — D™ rp at BaBar
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~» Unbinned ML fit
~ 2D: mr2niss o pz

-+ 4 Signal channels
-~ D% D', D", D**
-+ 4 DOx%yv channels

-+ Free parameters
-~ 4 DOy
-+ 4 DO’y
-~ 4 D" bv
-+ Fixed yields (yellow)

-~ Charge crossfeed
-~ B combinatorial
-~ Continuum

Manuel Franco Sevilla

\rT':)" o e b mPhhes
Lalive SiulUl CUULIEC
4 N\
D’Cv sample
S ENR ED* 1y
> [ D 200 ED*ly
g 100~ g B EDlv
7 2l --Bkg.
2 £
= D)
2 SOF 2
fig
6
mlzniss (Gevz)
N < - O
> % 1s0f D }
= =
S 0
Z £ toop-
q H -]
sof
05 1 15 2 Gew
* (Gev p ev
\ |y 1( )) \ 1

MC Simulation

Vo] and B — D™ rp at BaBar
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-+ Very good fit

-~ R(D”) consistent

S D*tv
Free in ¥ Drv
the fit | WD*lv
B Dlv
B D**]y
Fixed --Bkg.
Manuel Franco Sevilla

Events/(0.30 GeV?)

Events/(0.30 GeV?)

100

80

60

W
=]
T LI —

D0
BABAR

preliminary

———— - =

Events/(80 MeV)

100

50

miss

| 10=m?. <12.0GeV?

D0
BABAR

preliminary

L . 15 2
m2,  (Gev?) p*, (Gev)
. ®

i D*+ E gof 10sm?2, <120 GeV? D*+
5 BABAR =
preliminary %
>
o

05

m2. (Gev?)

miss

|Vub| and B — D™y at BaBar

R
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-+ Very good fit

-~ R(D”) consistent

~» Uncertainties statistical

S D*tv
Free in ¥ Drv
the fit | WD*lv
B Dlv
B D**]y
Fixed --Bkg.
Manuel Franco Sevilla

Events/(0.30 GeV?)

Events/(0.30 GeV?)

100

80

60

W
=]
T LI —

piah bl hr=~J
D*0 D* D*
Nisig 511 +£48 220 £ 23 730 =50
Signif. 11.9 12.1 17.1
R(DY) 0.314 = 0.030 0.356 + 0.038 0.325 £ 0.023
P —>
[sospin
D0 E 100 1.0 m2, <120 GeV? D*0 constrained
a BABAR 2 | BABAR
preliminary % [ preliminary
D s0-
N 5 %05 15 2
m2. (Gev?) P*1 (Gev)
o — o
o D*+ E gof 10sm?2, <120 GeV? D*+
3 BABAR -
preliminary % [
G 20f
0 5 O 2
m2, (Gev?) p* (Gev)
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SLAS o

[

)

-~ First 5o observation

~» OQverestimation for
mzmiss > 5 GeVZ
- Dominated by fixed Bkg.

S D*tv
Free in ¥ Drv
the fit | WD*lv
B Dlv
B D**]y
Fixed --Bkg.
Manuel Franco Sevilla

Events/(0.30 GeV?)

Events/(0.30 GeV?)

100

(o))
=

W
S
T L —

n
(en]
T T T

n ) Y ‘ i
i [\ , -r
actliealDYandiD
[HCOULLUDS . J,_r_'ﬁ.
- Do § [ 1.0=m’, <12.0GeV? Do
- BABAR g BABAR
% preliminary = i preliminary
O
> L
B t ; = 50
-~ - S - I 2
0 5 - %05 115 2
my,, (Gev?) p* (Gev)
O O
2 D+ ;.: S 10=sm?,_ <120 GeV? D+
BABAR 2 40 + BABAR
preliminary % + preliminary
>
&

\®]
S
T T

(Gev?)

m2

miss

20

I T T Tl o

|Vub| and B — D™y at BaBar
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- First 56 observation

-~ OQverestimation for
mzmiss > 5 GCVZ

-~ Dominated by fixed Bkg.

e AYN DN |'I
HC O

S~ -

a\l
»)

S B

O
)

o

i
- D**tv ; 100:
Free in " Dtv %
(=]
the i ) MDAV 2
EDlv
B D**]y
Fixed --Bkg.
B
o
5
Manuel Franco Sevilla

DY D* D
Niig 226 + 39 139 + 21 368 + 42
Signif. 6.2 7.5 9.6
R(D) 0.422 + 0.074 0.513 + 0.081 0.456 £+ 0.053
“«— —>
[sospin
Do § [ 1.0=m’, <12.0GeV? Do constrained
BABAR g T ! BABAR
preliminary % _H_ + + ++ preliminary
5 ot
;.: S 10=sm?,_ <120 GeV? D+
2 40l BABAR
% ! '['H.+ »H<+ preliminary
) 20:— H H+
00_ "ois""i\'\""i 5 2
m2. (Gev?) p*, (Gev)
|Vs| and B — D™ rv at BaBar Slide 12
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o

-

TR

-~ D™y fitted in DOnLv samples

-~ Peaks are well described
-+ There might be an excess at 1 < m?piss < 2 GeV?

-+ 3-body decays of D™ included as a systematic uncertainty

~N

Events/(0.20 GeV?)

N\ Sum 4 DOy samples
BABAR B

preliminary . D**(% D(*)ﬂ')gv
O D**(— DWrn)tw
W D /v

B D/iv

[0 Combinatorial

s00f Nominal fit

300F

300

200}

Events/(60 MeV)

200F

- 100}
100f

2 2
mmiss (GCV )

-

~

Events/(0.20 GeV?)

400
: With 3-body

- 300(
300F decays

-~ B combinatorial floated

Events/(60 MeV)

200f - Expected 1553 events

- Fitted 1570 +£ 60 — Good
agreement

200F

100f 100
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SLAZ

a i , i
Dygfﬁ_r__'ilf;v'gj r)

-+ Currently, variation of BDT cut dominates

Manuel Franco Sevilla

~

Events/(0.38 GeV?)

Events/(0.38 GeV?)

\

Nominal

100

50+

BABAR

preliminary

2
m2. (Gev?)

40

20

BABAR

preliminary

—1‘"
0 5

2
m2. (Gev”)

|Vub| and B — D™y at BaBar

S D*tv
S Dtv
B D*]v
B Dlv

B D**]v
--Bkg.
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SLAZ

a .
SVSt:

-+ Currently, variation of BDT cut dominates
- Tight BDT cut: 50% nominal sample

[
50% sample

z sEDo BABAR

2 6of preliminary

S

:.»‘:j 40:

M 20F

bl 3

m2._ (Gev?)

”E ol D+ BABAR

= I preliminary

o

S

£ 20

0]

2 i

88 L

o= ——— ok

m2. (Gev”)

§

Manuel Franco Sevilla

4 . N
Nominal

g 100} BABAR
%0 I preliminary
s [
2 so0-
S i
> L
m -

ot :

m2. (Gev?)

E BABAR
% 40 preliminary
S i
g 20f
> L
m -

0 0 5

m2. (Gev?)
\_ _J

|Vub| and B — D™y at BaBar

S D*tv
S Dtv
B D*]v
B Dlv

B D**]v
--Bkg.
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SLAZ

-+ Currently, variation of BDT cut dominates
-+ Tight BDT cut: 50% nominal sample

- Loose BDT cut: 200% nominal sample

[
50% sample

z sEDo BABAR

2 6of preliminary

S

:.»‘:j 40:

M 20F

0 0 5

m2._ (Gev?)

”E ol D+ BABAR

= I preliminary

o

S

£ 20

0]

2 i

88 L

o= ——— ok

m2. (Gev”)

§

Manuel Franco Sevilla

2 D*tv
= Drtv
B D*v
BDlv
B D**]y
--Bkg.
4 . N\ [ N
Nominal 200% sample
& [ N; 200F —
g 100 BABAR 3 - BABAR
0 I preliminary %0 150: preliminary
pt - S -
S o S 100F
N 5 sof i
0 ,() 5 - 0" ,0 5
m%ﬁss (Gevz) mrzniss (Gevz)
P BABAR % of BABAR
2 40l preliminary 2 C preliminary
SO < 60F
= = C
5 f ER:
> L > C
84 i 84 20F
0 0 5 0=—==3 5
m2. (Gev?) m2. (Gev?)
\_ /L J
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-+ Currently, variation of BDT cut dominates
-+ Tight BDT cut: 50% nominal sample

- Loose BDT cut: 200% nominal sample

4 N
50% sample

z sEDo BABAR

2 6of preliminary

S

:.»‘:j 40:

M 20F

0 0 5

m2._ (Gev?)

”E ol D+ BABAR

= I preliminary

o

S

£ 20

0]

2 i

88 L

o= ——— ok
m2. (Gev”)
§
Manuel Franco Sevilla

S D*tv
“ Drtv
B D*]v
) - : B Dlv
-+ R(D®™) change(due to statistical and systematic sources) HD**]v
- Assigned half of the maximum variation (9.5% on R(D), 6.5% on R(D")) --Bkg.
4 . N\ [ R
Nominal 200% sample
~ £ 200F -
5 100 BABAR s f BABAR
O i .. O ..
0 preliminary %0 150: preliminary
o o F
S S 100F
g S0 E C
2t 2 Sof o
(e — ] 5
m2._(Gev?) m2,  (Gev?)
s BABAR FRn: BABAR
(D | . . (D 80_ . .
o 40 preliminary hos : preliminary
2 g o
2 o ERRL:
= L > C
84 i 84 20F
0 IR 5 o 5
m2. (Gev?) m2. (Gev?)
\_ /L W,
|Vs| and B — D™ rv at BaBar Slide 14



e A

| D
Ixe

SIS
\)“-V\)

Mode Niig Nuorm R(D™) B(B — DY) (%) Ziot (Zstat)
D777, 226 +£39 1433 + 46 0.422 + 0.074 + 0.059 0.96 £+ 0.17 &+ 0.14 | 5.0 (6.2)
D777, 511 +£48 6839 + 90 0.314 4 0.030 & 0.028 1.73 + 0.17 & 0.18 | 8.9 (11.9)
DYr7w, 139 +21 704429 0.513 4+ 0.081 + 0.067 1.08 £+ 0.19 &+ 0.15 | 6.0 (7.5)
D**Yr7w, 220 +£ 23 2802 4+ 56  0.356 4 0.038 &+ 0.032 1.82 + 0.19 & 0.17 | 9.5 (12.1)
DT~ 7, 368 +42 2140 + 54 0.456 + 0.053 + 0.056 1.04 &= 0.12 &+ 0.14 | 6.9 (9.6)
D*r 7, 730 £50 9639 & 107 0.325 + 0.023 £ 0.027 1.79 4 0.13 & 0.17 ( 11.3 (17.1))

Last two rows: Isospin constrained fit

-+ Systematics still preliminary
-+ 506 1n all channels
-~ 1.86 excess over SM

-~ Result favors large tanf
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Mode Niig Niorm R(D™) B(B — DY) (%) Dot (Estat)

D77 v, 226+ 39 1433 £ 46 0.422 + 0.074 £ 0.059 0.96 + 0.17 + 0.14 | 5.0 (6.2)
D*°r7 7, 511 +£48 6839 + 90 0.314 + 0.030 + 0.028 1.73 + 0.17 + 0.18 | 8.9 (11.9)
DY v, 139 + 21 704 + 29 0.513 £+ 0.081 + 0.067 1.08 +£0.19 &+ 0.15 | 6.0 (7.5)
D*Tr7 7, 220 £ 23 2802 &£ 56 0.356 4 0.038 £ 0.032 1.82 4+ 0.19 £ 0.17 | 9.5 (12.1)
Dr~ v, 368 +42 2140 + 54 0.456 + 0.053 + 0.056 1.04 + 0.12 £ 0.14 | 6.9 (9.6)
D*r~ v, 730 £50 9639 £ 107 0.325 & 0.023 £ 0.027 1.79 £ 0.13 = 0.17 ( 11.3 (17.1)

Last two rows: Isospin constrained fit

R(D) | Tanaka (2010)
08 Hep-ph 1005.4306

-+ Systematics still preliminary

0.6-

-+ 56 1n all channels R
- This measurement: 0.456 = (0.077

-+ 1.86 excess over SM \C

-~ Result favors large tanf

lo.
20

00 01 02 03 04 05

tanfS/my+ (GeV ™)
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-~ Final |Vup| results at BaBar
-+ Inclusive measurement Vun| = (4.31 £0.25 £ 0.16) x 103
-+ Combined exclusive measurements |Vup| =(3.13 £0.14 £ 0.27) x 103

-+ Inclusive Vs Exclusive discrepancy persists

-+~ B — Dtv and B — D*tv measurements improved
-~ Uncertainty down almost a factor of 2
-+ D%v and D*tv observed

- 1.8 6 excess over SM Average does not
include this analysis
SM Aver. SM Aver.
BaBar 2008 BaBar 2008 R
0.42 = 0.13 0.30 = 0.06 232M BB
Belle 2009 Belle 2009 ¥l
0.60 = 0.16 ¢ 0.47 + 0.11 o 657M BB
Belle 2010 i Belle 2010 —
0.35 + 0.11 037 + 0.07 657M BB
Babar 20l | | e poiinary | Baar 201 reminry | 471M BB
02 04 06 03 | 4 05 06
R(D) R(D¥)
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\  / w wt
Mlortyzicior
— — ‘C -
. W~-/H™ - W~ /H. v
B{ —>----- ~ B{® — “1p™
w T q q
-+ Alternative to B~ — 77 v~
«B(B - DWry,) ~ 50 x B(B — 1v,)
-+ Vep uncertainty ~3.5 times smaller than Vup
-+ B(B — Tv;) depends on non-perturbative fz ~ 30% uncertainty
e B(B — D(*)TVT) depends on 4 FF ~ as low as 10% uncertainty
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- First observation of B® — D*~7+Tv., by Belle
-+ 60 £ 12 events, 5.2c significance
-+ PRL 99, 191807 (2007)
- [atest measurements
BABAR, 2008 Belle, 2009 Belle, 2010
(232M BB pairs) (657M BB pairs) (657M BB pairs )
Mode Events Significance | Events  Significance | Events  Significance
B~ — D% v, | 35+19 1.8 99 + 26 3.8 146 + 42 3.5
B~ — D%, | 99 &+ 20 5.3 100 + 22 3.9 446 + 57 8.1
B - Dtr—v, | 2348 3.3 17 £8 2.6 — —
BY = D"t v, | 16+7 2.7 25 4+ 7 4.7 — —
~ B — DTy not yet observed PRL 100.021801 (2008)

Hep-Ex 0910.4301 (2009)
PRD 82.072005 (2010)

-+ This analysis updates BaBar 2008 with(47 1M of BB pairs)
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-+ Seed decay modes

- Branching fractions are for By — Seed + n/K*

BSemiExcl(Add) seeds  B(107°) BSemiExclAdd seeds B(107°)
D - K atql 72.9 D - Ko%trxl 28.3
— K atg-xt 42.5 —  watgo Y 7.5

— K7t 20.4 — KoY 6.4

—  Kdntr~ 15.7 — KTK~ 2.1

Dt — K atxrtf 26.6 — Tt 0.7
—  K9rtx0 19.6 Dt  — KTK-mtgl 7.8

— K atgtqal 17.3 — KTK—rnt 2.8

—  Kirtntn~ 8.7 D*®  —  Extra DY 48.2

—  K2rt 4.2 D*t  —  Dtq0 27.5

D*  — D7 100.2 —  Extra D’ 32.6
— DV 61.7 DF — ¢nt 0.2

D*t  —  DOrt 53.3 — KIKT 0.1
Total 442.9 Dt — Dfy 0.3

Jhp  — ete” 6.3

—  utpT 6.3

Total 177.0
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SLAS

-+ 56 PDF's taken from simulation

° ° mn
-~ We use non-parametric Gaussian (X ) = 1 S K (X - wz)
[J ,L — o -
Kernel estimators (KEYS) ’ nw 4 w
( N N
B 100 —p =036 )
© —Py =073 | 8 0.8 Cross-validation
N : =1.46 i o
S P S algorithm to choose
é 50 k >k -0.2 . l
£ D**fy \ optimal smoothing
-0.22
i ; - Minimum
0 | “i0
L m2.(GeV?)
4 < F W<
> | —~ MC >
o | i 3
. . g No stitching =
StltChmg to s 4T — With stitching Q
combine 3 . E Bootstrap algorithm
smoothing &, [ D"ty £ to estimate uncertainty
factors :
0 u" ., 6
. m2. (GeVz)) L m2. (GeV?)
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-+ Probability Density Functions taken from simulation
- 2D KEYS functions

-+ Cross-validation to choose smoothing
-+ 4 KEYS functions per PDF describing different regions

i 0 i i 0
: D% |, %, D°ru
1000 Normalization ST i
o - (-}
4 S 60r
= = -
= = 40
= 500 m L
- 20F
9 2 00""5"'210
mlss (GGV ) m ... (GCV )
S 800 L S
= KEYS p.d.f ! >
o0 L — .d.I. ) B
£ 400k g
ali & [
i 50
200 I
- . -
% 05 1 15 2 0. 15 >
p¥; (GeV) p*. (GeV)
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-+ Probability Density Functions taken from simulation
- 2D KEYS functions

-+ Cross-validation to choose smoothing
-+ 4 KEYS functions per PDF describing different regions

Lo 0 Lo 0 LT ok ok
S T D" by |, S 8ok D Tv | o & 150 D™ tv
S 1000+ Normalization & - & i Background
S i S 60 S r
8 I 8 B 8 100
= [ g - I I
L% 5001 Lﬁ A0 Lﬁ i
- i 50
B 201 i
9% 0= 5 10 0= 5 10
m2, (GeV?) m2,  (GeV?)
A g T 5 oo
= i + > - p=
3 600_— —KEYS p.d.f. §/ 100‘_ §/
£ 400k s | £
L% - 84 L (84
i 50+
200 I
- [ ] B [ )
% 05 1 15 2 % 05 1 15 > O 05 1 15 2
p"‘1 (GeV) p*1 (GeV) p*l (GeV)
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Events/(0.05 GeV?) Events/(0.05 GeV?) Events/(0.05 GeV?)

Events/(0.05 GeV?)
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o) L
N r
Z 100
Z -
= -
@ C

soF

5 0 05 1 15 %

mrzniss (Gevz)

Manuel Franco Sevilla

2
mmiss

<10 GeV?, D*

05 1.5

2
p*, (Gev)

|Vub| and B —» D

p—t ¢

(

p—t @

\
ab
=

- Normalization (D®fv) well
fitted

-+ Yields agree with expectations

-+ After > <4 GeV? correction
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