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large-area silicon-strip detector located upstream of a dipole magnet with a bending power of about 4
Tm , and three stations of silicon-strip detectors and straw drift tubes placed downstream of the
magnet. The tracking system provides a measurement of momentum, p , of charged particles with a
relative uncertainty that varies from 0.5% at low momentum to 1.0% at 200 GeV/c. The minimum
distance of a track to a primary vertex (PV), the impact parameter, is measured with a resolution of
(15+29/p1)em, where pt is the component of the momentum transverse to the beam, in GeV/c. Different -2 0 2 4 62 8 10 S00 1000 1500 %)QQ M 6\2,5)00
types of charged hadrons are distinguished using information from two ring-imaging Cherenkov i .
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Motivation Separation of the signal from the normalization channel
Lepton universality requires equal couplings BaBar and Belle have recently reported updated - e vardellles eallenktad 5 e 18 et Saemes , o RECOmStUCted MO
between the gauge bosons and the three lepton measurements of the ratios [3, 4]: s om2 . = (Pt — plh — pﬁ)z 015 gm -
families. No deviation of such behaviour has yet R(D*) = B(B" — D*"r—1)/B(B" — D* 1y~ D) N qszs(pu _ P2 . : g o4
been observed although some hints of lepton and R(D) = B(B' — DT~ 7)/B(B" — Dy~ 7) > the mugn enle?rgy E | 1 N
non-universality effects in BT — KTeTe™ and which show deviations from the Standard Model Thi ] | Md for simulated -t | o
v . o , 1S variables are plotted tor simulated events in the . SRR o %
BT — K"y~ decays have been seen [I]. A large predictions as shown in the figure below. Sames belom 00 ome @ss, fhe e valves @ Shown SR Tt N
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class of models that extend the Standard Model . . .
o , , , ‘ - and in the other, the reconstructed variables obatained
propose additional interactions involving enhanced Belle 2007 v e e defiiion of the B st fame
couplings to the third family that would violate this ‘BB‘TR s ” 1 @ E— ' To calculate the B rest frame, the B momentum vector in
elle 2009 P o 1 . ) ) )
principle. Semileptonic decays of b hadrons to 7 o L S = | £ 0 the laboratory frame is determined from the unit vector
leptons provide a sensitive probe for these effects. I ) | 8 : BP0 : connecting the B decay point and the primary vertex.
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The presence of additional charged Higgs bosons 02 04 06 08 03 04 05 06 & o3 The z (beam axis) component is approximated by
(_:e(n)n have jigniﬁcant effect on the rate of R(D) R(D") | BO>D*tv 0'2\ (pB)z = Mroco (Preco)z where myeco and preco are the
B' — D" "7 [2]. O R ol e mass and momentum of the reconstructed final state
Within the Standard Model, these ratios differ " e o (MEVIED L e particles.
T~ from unity mainly because of phase-space eftects
W‘/H_,/:/F—.— due to the difference in charged lepton masses. In .
E{ boo L D(*) this work we present the first measurement of Results (LHCb-PAPER-2015-025, arXiv:1506.08614)
L . * . e o .
q — 3 - SC?L ‘9:- q ) R%D )(linbhadronbc.olhsmns ?it the LHC with data The binned m® ., ¢* and E,, distributions in data are fitted with a maximum likelihood method with three
callecteatbyt LHCbim 201l anas2012. dimensional templates representing the signal, the normalization and the background sources.
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The LHCDb detector [5] is a single-arm forward spectrometer covering the pseudo-rapidity range 2 < 7 < 15000 B B — D*tv <3000
5, designed for the study of particles containing b or ¢ quarks. The detector includes a high-precision B B — D™H (= X)X >
tracking system consisting of a silicon- strip vertex detector surrounding the pp interaction region, a 10000 Bl B — D™l § 2000
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detectors. Photons, electrons and hadrons are identified by a calorimeter system consisting of :g 30000 2.85<q*<6.10 GeV?/c* LHCb | = 12000 2.85<q*<6.10 GeV/c* LHCb 3
scintillating- pad and preshower detectors, an electromagnetic calorimeter and a hadronic calorimeter. > - - E 10000 =
Muons are identified by a system composed of alternating layers of iron and multi-wire proportional 2 20000 =+ T 2000 =
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» no hardware trigger requirement of p pr to @ well identified K~ and 7 from D’ decay. = 1000: 1 5 1000: -
preserve distinct kinematic distributions @ D" mass within 3 o of measured value. = . i I B T, .
for the signal and normalization channels. © D° 7 must form a vertex. ~ “:; ) R L Rt ‘:; D e el PRUUSRODR DO g
» one high PT partic]e in the event O Am= m(DO7T+) — m(DO) within 2.5 o of = '2-_.::....:.'::i::;::::::::i:::::;::'.::'4:::.:::.:::...:|:::.'::.'::;::i::::::::; = '2-_...:.:::.:::i::;:::;:::::::i::;::;::',:::.::I::.:::.J::.:::;Q:i::;::.. 13
independent of the D** 1. the resolution. 2 0 2 4 62 8 2, 4l0 50 1000 1500 2000 200
, 0 . m-. (GeV7/c’) E,* (MeV)
» software trigger: accept DV — K~ 7T with @ 1 well identified with 3<p<100 GeV/c
candidates satistying pt > 2 GeV/c. forming a vertex with the D? and well
» K7 p >5 GeV/c and at least one with separated from the primary vertex. lusi
— , , Conclusions
pt > 1.5 GeV/c. @ D"y should have invariant
» reconstructed mass consistent with the mass < 5280 MeV/c? and their momentum The ratio of branching fractions R(D*) is measured to be 0.336 + 0.027 (stat) &= 0.030 (syst). This is in good
known D° mass. vector must point to the primary vertex. agreement with previous measurements and is 2.1 standard deviations greater than the SM expectation of 0.252 +
@ MVA trained to select a sample coming 0.003. This is the first measurement of any decay of a b hadron into a final state with tau
from a B meson. leptons at a hadron collider.
Belle
Data Sample PRD 82 (2010) 072005 | .
657x10" BB
. . . . . ] (Inclusive Tag)
The data analysed in this work correspond to the integrated luminosity of 1.0 fb™" and 2.0 e
fb~! collected at proton-proton center-of-mass energies of 7 TeV (2011) and 8 TeV (2012) PRD 88 (2013) 072012 .
respectively. The signal channel B — D**7=7 with 7= — p~ yvr and the normalization {}??qu ,'i,B
—0 ot . . o adronic Tag)
channel B® — D™~ produce identical visible states and are reconstructed by a common Belle
procedure. arXiv:1507.03233
772x10° BB *
(Hadronic Tag)
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