
荈搫猰㷕ך娄ֹ倯
痥�㔐湡



铎䊴ך陽锷
�铎䊴ָ֮כחة٦ر
�铎䊴ָⰅג״ח㜥さח庠✮״חٕرٌ
劤䔲כ铎䊴ך鐰⣣ة٦رד♳װהֹⴓ匿�
铎䊴姻然ח鐰⣣ׅכךꅾ銲



Search for New Physics 
with b→sll decays @ LHCb

Simone Bifani
University of Birmingham (UK)

On behalf of the LHCb Collaboration

CERN Seminar, 18th April 2017



› Test of LFU with B0→K*0µµµµ and B0→K*0ee, RK*º

› Two regions of q2

»Low [0.045-1.1] GeV2/c4

»Central [1.1-6.0] GeV2/c4

›Measured relative to B0→K*0J/yy(ll) in order to reduce systematics
› K*0 reconstructed as K+pp- within 100MeV from the K*(892)0

› Blind analysis to avoid experimental biases
› Extremely challenging due to significant differences in the way µ and e
“interact” with the detector
»Bremsstrahlung
»Trigger

Today …
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Systematics − I
› RK*º determined as a double ratio
»Many experimental systematic effects cancel
» Statistically dominated (~15%)

› Total systematic uncertainty of 4-6% and 6-8% in the low- and central-q2

Simone Bifani 29CERN Seminar



› The measured values of RK*º are found to be in good agreement among
the three trigger categories in both q2 regions
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Results − II

› The compatibility of the result in the low-q2 with respect to the SM
prediction(s) is of 2.2-2.4 standard deviations
› The compatibility of the result in the central-q2with respect to the SM
prediction(s) is of 2.4-2.5 standard deviations

Simone Bifani 33CERN Seminar

0 1 2 3 4 5 6

q2 [GeV2/c4]

0.0

0.2

0.4

0.6

0.8

1.0

1.2

R
K

∗0

LHCb Preliminary

LHCb

SM from CDHMV

SM from EOS
SM from flav.io
SM from JC

0 5 10 15 20

q2 [GeV2/c4]

0.0

0.5

1.0

1.5

2.0

R
K

∗0

LHCb Preliminary

LHCb

BaBar

Belle

• PRD 86 (2012) 032012
• PRL 103 (2009) 171801



The Branching Fraction BR[BThe Branching Fraction BR[B-->>X_s+gammaX_s+gamma].].

M. M. SteinhauserSteinhauser , hep, hep--ph/0406240.ph/0406240.

At present very good agreement between theory and experiment!At present very good agreement between theory and experiment!

A. Mitov                A. Mitov                SM Uncertainties in the bSM Uncertainties in the b-->s gamma>s gamma SuperBSuperB Workshop Univ. of Hawaii,  21 April 2005Workshop Univ. of Hawaii,  21 April 2005



53. The mass and width of the W boson 1

53. The Mass and Width of the W Boson

Revised April 2017 by M.W. Grünewald (U. College Dublin) and
A. Gurtu (Formerly Tata Inst.).

Precision determination of the W-mass is of great importance in testing the internal
consistency of the Standard Model. From the time of its discovery in 1983, the W-boson
has been studied and its mass determined in pp̄ and e+e− interactions; it is currently
studied in pp interactions at the LHC. The W mass and width definition used here
corresponds to a Breit-Wigner with mass-dependent width.

Production of on-shell W bosons at hadron colliders is tagged by the high pT charged
lepton from its decay. Owing to the unknown parton-parton effective energy and missing
energy in the longitudinal direction, the collider experiments reconstruct the transverse
mass of the W, and derive the W mass from comparing the transverse mass distribution
with Monte Carlo predictions as a function of MW . These analyses use the electron and
muon decay modes of the W boson.

In the e+e− collider (LEP) a precise knowledge of the beam energy enables one to
determine the e+e− → W+W− cross section as a function of center of mass energy, as
well as to reconstruct the W mass precisely from its decay products, even if one of them
decays leptonically. Close to the W+W− threshold (161 GeV), the dependence of the
W-pair production cross section on MW is large, and this was used to determine MW .
At higher energies (172 to 209 GeV) this dependence is much weaker and W-bosons
were directly reconstructed and the mass determined as the invariant mass of its decay
products, improving the resolution with a kinematic fit.
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Figure 53.1: Measurements of the W-boson mass by the LEP, Tevatron and LHC
experiments.

C. Patrignani et al. (Particle Data Group), Chin. Phys. C, 40, 100001 (2016) and 2017 update
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62. The muon anomalous magnetic moment 5
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Figure 62.2: Compilation of recent published results for aµ (in units of 10−11),
subtracted by the central value of the experimental average (62.3). The shaded band
indicates the size of the experimental uncertainty. The SM predictions are taken
from: JN 2009 [4], HLMNT 2011 [23], DHMZ 2011 [19], DHMZ 2017 [18], Note
that the quoted errors in the figure do not include the uncertainty on the subtracted
experimental value. To obtain for each theory calculation a result equivalent to
Eq. (62.14), the errors from theory and experiment must be added in quadrature.

where F (x) =
∫ 1
0 2z(1 − z)2/[(1 − z)2 + x2z] dz. For values of ε ∼ 1–2 · 10−3 and

mV ∼ 10–100 MeV, the dark photon, which was originally motivated by cosmology, can
provide a viable solution to the muon g − 2 discrepancy. However, recent experimental
constraints disfavor such a scenario [41] under the assumption that the dark photon
decays primarily into charged lepton pairs. Direct searches for the dark photon continue
to be well motivated [42]; but with guidance coming from phenomena outside the muon
anomalous magnetic moment discrepancy.
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Figure 1: ”The blue-band plot” [68] shows the global fit of the Higgs mass based on precision 
electro-weak measurements at LEP, SLC and the Tevatron. Measurements at low energies 
have been included but play only a minor role. The blue band shows the theoretical 
uncertainty within the SM. The mass region excluded by the LHC (as of December 2011) is also 
shown. 
 
The primary production processes for Higgs at a 𝑝𝑝�̅�𝑝 collider like the Tevatron are the so-called 
gluon fusion 𝑔𝑔 + 𝑔𝑔 →  𝐻𝐻0 and again Higgs-strahlung 𝑞𝑞 + 𝑞𝑞 (𝑞𝑞�) → 𝑊𝑊(𝑍𝑍) + 𝐻𝐻0. The Higgs 
production cross-section is much higher than at LEP but at a hadron collider it is much harder 
to disentangle signal from background. The most recent results combine data from the two 
experiments CDF and D0 using the full Tevatron Run II integrated luminosity of up to 10 fb-1 
per experiment. The mass range 90 – 200 GeV/c2 was investigated and two mass regions were 
excluded: 90 – 120 GeV/c2 and 140 – 184 GeV/c2. Fig. 2 shows the ratio of the experimentally 
determined upper limit on the SM Higgs boson production rate and the predicted SM rate. An 
excess of events with respect to the background-only hypothesis (the dashed line in the middle 
of the green band) is seen in the mass interval 115 – 140 GeV/c2. When correcting for the 
possibility of picking a random background fluctuation (the look-elsewhere effect), the 
significance at 125 GeV/c2 (the Higgs-boson mass estimate from LHC) is somewhat above 2 
standard deviations [69]. 
 
Higgs searches at the LHC 
 
The first physics run of the LHC started on March 30, 2010, at a centre-of-mass energy of 7 TeV, 
i.e. proton energy of 3.5 TeV per beam. This was sufficient to search for new particles with mass 
below 1 TeV. 
 
By that time, the original proto-collaborations founded in 1989 – 1992 had coalesced into 
several large international projects: ATLAS and CMS running huge multi-purpose particle 
detectors with the aim of exploring pp collisions, ALICE aiming to study heavy ion events  – and 
a smaller project LHCb with interest in b-quark production at high energies. ATLAS and CMS 
presently count about 3000 researchers, each. 
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aの値 0.02 0.03 0.04 0.05 0.06
Eの値

3.2 ԋश՝

ଌఆσʔλ

V [V] 1.50 3.00 4.50 6.00 7.50 9.00

I [A] 5.64× 10−2 1.12× 10−1 1.86× 10−1 2.22× 10−1 3.25× 10−1 3.32× 10−1
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