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Introduction

e Goal: test Standard Model (SM) predictions and
search for new physics effects (charged Higgs).

B - tvleptonic decays.
— arXiv:1207.0698
— Submitted to Phys. Rev. D.

e B - D*) tvsemileptonic decays.
— arXiv:1205.5442
— Submitted to Phys. Rev. Lett.
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Detector and data sample

Cherenkov detector (DIRC)
144 quartz bars and 11000 PMTs

Electromagnetic calorimeter

solenoid 6580 Csl(Tl) crystals

1.5T

As of 2008/04/11 00:00

-
e I B y
> [ aBar j
g 500|— PEP Il Delivered Luminosity: 553.48/fb
£ - BaBar Recorded Luminosity: 531.43/fb —
[ - BaBar Recorded Y(4s): 432.89/fb -
=} N BaBar Recorded Y(3s): 30.23/fb _
;' N BaBar Recorded Y(2s): 14.45/fo _
k5 400|— Off Peak Luminosity: 53.85/fb
© - _
13
g [ Delivered Luminosity /_/ 1
= Recorded Luminosity
c r - Recorded Luminosity Y(4s) T
-_— . Recorded Luminosity Y(3s) i
Recorded Luminosity Y(2:
300|— Gt e

Drift chamber
40 layers

200

// 470 M BB pairs
. 100 :
Si vertex tracker u chambers : W
5 layers RPC / LST Nill HNTHHHIHIT

N

o
Q,QD Q?Q

7/28/2012 Georges Vasseur BEACH 2012 3



Common tagging method

¢ NeUtrinOS in the ﬁnal Tag this B Then look for signal
state: lack of kinematical
constraints.

* Look for signal in rest of
the event after full
reconstruction of one B
in hadronic decays.
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B = tv: motivation

¢ B(B - ) =l m2(1-20) 2 f 2, P, o

81T mB

e Leptonic B decays to test SM predlctlons

— Very clean theoretically.

— Uncertainties from f; and |V, |.

— B—>uv and B—>ev out of reach at current B factories.
* Probe of physics beyond the SM.

— Decay can be mediated by a charged nggs
* B(B - W),ypy = BB = Wv)gy (1 — tanZ,B )2
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B - t v : analysis strategy

 Maximum likelihood fit to the residual energy
(E...) in the calorimeter.
e Simultaneous fit in 4 modes:
—T—>evVy, T U, T TV, T > PV.
— Require one single charged particle.
* E_.., Shape estimated from:
— Data sideband (combinatorial background)

— MC (signal and peaking background)
 Validated using double tagged events.
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B = tv:fitresult
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e B(B->T1V)= (1.83 ig Sg(stat ) £ 0.24(syst. )) 10~%

* Main systematics uncertainty from background PDF.
* 3.8 o excess of events over background.
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B = tV:resultdiscussion

e New BABAR result:

+0.53 _ =
- |B(B 5 1v) = (1.83 +0.24).10* 468 M BB
—0.49
 Comparison with other measurements:
Experiment Tag Branching Fraction (x10~%)
BABAR hadronic [8] 1.8799 +£0.4+0.2 383 M BB
BABAR semileptonic [9] 1.7+ 0.8 +£0.2 459 M BB
Belle hadronic [10] 1.79J_rg:igfg:§? 223 m gg
Belle semileptonic [11] 1.54J_rg:§§fg:§?
, 3 +0.27 .
— BELLE (ICHEP 2012): B(B » T V) = (0.72 Togs T 0.11) .10 29 M BB

* Comparison with SM prediction (using f5 = (189 + 4) MeV): HPQCD arXiv:1202.4914
— 2.4 0with By, (B - tv) = (0.62 +0.12).107* (|V,, ]| exclusive PoS(EPS-HEP2011)155).
— 1.6 o with By,,(B - tv) = (1.18 £ 0.16).10™* (|V,,| inclusive arXiv:1112.0702).
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B->tv:2HDM model

* Inthe 2 Higgs Doublet Model of type II:
B(B - )yypy = B(B = v)gy (1 — tan2p 1)

m

< 8

“ BaBar|Vub| measurement (exclusive decays)

6:. BaBar|Vub| measurement (inclusive decays)
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B - tv:constraints in 2HDM (Il)

* Most of the parameter space excluded at 95% CL with exclusive |V ].
* 95% CL exclusion up to 1 TeV at very high tanf > 70 with inclusive |V |.
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B = D*) v v : motivation
/H <

* Semileptonic decays with a t. B{ }D(*)
p _
dl, G4 |Vullppe | m2\’ 5 m? f 3;-?1 ;
_ AN Hol?) 1+ 2L 1
dg? 9673m% q> +1Hol") { 1+ ’)q ZQ
only for B - D* tv H- enters here

e Test the SI}/I by m)easurmg the ratlo(s )
B(B—-Dtv B(B—D'tv
R(D) = B(B-DIv) and R(D ) = B(B-D'lv)’
— Several theoretical and experimental uncertainties
cancel in the ratio.

e Sensitive to additional amplitudes.
— Charged Higgs (entering through the scalar amplitude).
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B> D*)tv:tagging B
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B = D*) t v : analysis strategy

* Reconstruct tin purely leptonic decay.

— Same reconstructed particles in signal and normalization
modes.

— Only number of neutrinos is different.

 Unbinned maximum likelihood fit.
— Two variables:
* p*and m? = (P~ Pgrogm Pops P2
— Fitted yields in each of the 4 channels (D%, D*, D*?, D™):
* D™ tvsignal,
e D) | v normalization,
« D**[vbackground,

— Fixed from data: cross-feed, combinatorial, and continuum.
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Events{025 GeV?)

Events/(0.25 GeV?)

B> D* tv:fitresults
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Events/(025 GeV?)

Events/(025 GeV?)

B> Dtv:fit results

-+ F'irst S6 observation

-+ Uncertainties statistical

Free in

the fit \

Fixed

[ B D*tv
EDtv
BED*1v
EDIv

. BD**]v
--Bkg.

Events/(100 MeV)

a4 l%:l
DTV o . .

10<sm2,_ <120 GeV*

7/28/2012

Events/(100 MeV)

S 1 T T

Georges Vasseur

)
p*, (Gev)
BEACH 2012

Dotv Dttv
Nsig 314+ 60 177 + 31 489 + 63
Signif. 550 610
R(D) 0.429 £ 0.082 | 0.469 = 0.084 | 0.440 £ 0.058
) [sospin "
constrained

-45% correlation D-D*

=
%)
=

Events/(100 MeV)
2

%)
=
TT T T T 1

M?miss > 1 GeV2, D

2
p*, (Gev)

D? and D* channels combined.
Background subtracted

15



B & D*) t v : systematic uncertainties

Uncertainty (%)
Source
~Largest syst. due to backgrounds R(D) R a
gest syst. du 8 D** v background 5.8 37 | 0.62
. MC statistics 5.0 2.5 | -0.48
~~Small uncertainty on efficiency ratio &sig/€nor —
ty ’ HEEIOM cont. and BB bke. 4.9 2.7 | -0.30
-+ Statistical uncertainty dominates Csig/ Enorm : . 2:6 16] 0.22
Systematic uncertainty 9.5 5.3 0.05
Statistical uncertainty 13.1 7.1 | -0.45
D** v background checked with Total uncertainty 16.2 9.0 | -0.27
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B = D*) tv: results and comparison
to previous measurements

Decay Nsig Niorm R(D™) B(B = D¥1ru) (%) Xiot(o)
Dt77; 489 + 63 2981 + 65 0.440 £+ 0.058 £ 0.042 1.02 £ 0.13 £ 0.11 (6.8)
D*r~v,. 888 £ 63 11953 £ 122 0.332 £ 0.024 = 0.018 1.76 £ 0.13 &= 0.12 13.2

= First 5o observation of B—Dtv

* Agreement with previous measurements P —

include this analysis
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B - D*) tv: comparison with SM

R(D) — 0.440 + 0.072 BABAR
T 10.207+0.017 SM
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B-> D¥* tv:2HDM

* Acharged Higgs of .y ,
spin O will affect H, HPHOM o My (1 o q )
and modify R(D(*)) ' My 1 F me/my,

* Data match 2DHM
type |l at
— tanf3/m,= 0.44+0.02
for R(D)
— tanf3/m,=0.75+0.04
for R(D*)
 Combination excludes
2HDM type Il with a
probability greater
than 99.8% provided
m,>10 GeV.

éanﬁ/mH; (GeV™1)
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Conclusion

 Updated result on

B(B - tv) = (183 +0.53 0.24).107

—0.49 —

* Improved measurement of the ratios of B(B—~>D*)tv)
over B(B—D™|v).

— R(D )=0.440 + 0.058 + 0.042,
— R(D*)=0.332+0.024 + 0.018,

— Evidence for a 3.4 ¢ excess with respect to the SM
expectations.

— 2HDM type Il cannot accommodate the results.
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