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A summary of the main experimental results presented at the 49th edition of the Rencontres
de Moriond - QCD held in La Thuile (Italy), March 23-29, 2014, is presented.

1 Introduction

Since years, Moriond QCD editions are dominated by the profusion of results from LHC exper-
iments. Tevatron is still providing legacy results on many analyses and at this meeting several
interesting measurements were reported from B and φ factories, NA62 and HERA. The LHC
experiments are completing the analyses of the Run 1 data set, while preparing the tools for the
incoming Run 2. There is an unanimous belief that the particle seen at 125 GeV is the Higgs
scalar boson and that the Standard Model (SM) is completed. However, theoretical prejudices
tell us also that something else should be there to explain a large variety of experimental evi-
dences (Higgs mass stability, Dark Matter, neutrino masses, baryogenesis, etc...) unexplained
by SM. The meeting had the opportunity of hosting a very interesting report on the BICEP2
result. 1 If confirmed, this exciting observation would point the existence of New Physics at
∼ 1016 GeV, detected through the lenses of inflation. As usual, the meeting was permeated of
the ”Moriond spirit”, made of winter sport activities, lively after-dinner discussions around a
glass Genepy, 2 Tran Than Van juvenile enthusiasm, dense and hectic sessions, and the genuine
efforts of every participant to predict the future of particle physics.

2 Higgs boson studies

The long search for the Higgs boson, terminated with the joint ATLAS-CMS seminar of July
4th 2012, has been completed also at Fermilab with the release of a combined CDF-D0 result,
3 showing a broad excess in the low mass range around 115-140 GeV, with a local p-value
corresponding to 3 σ for MH=125 GeV. This completes nearly 25 years of work, being the
first paper on a Higgs boson search at Tevatron published in 1990. It is quite remarkable to



Figure 1 – (left) Invariant mass distribution of H → γγ decays. (right) Fits of the fermion and vector Higgs
coupling constants (kf , kv).

notice how still Tevatron data for H → bb decay show an error comparable to the one currently
achieved by LHC.

LHC experiments are determining with increased precision the various Higgs basic parame-
ters: mass, spin and signal strengths. The best signal is coming out of diboson channel decays. 4

A combined value from the two experiments for the mass is still missing, but a PDG-like evalu-
ation brings already to a remarkable 0.3% error, with an average value of MH=125.6 ±0.2± 0.3
GeV (Fig. 1, left). ATLAS is still showing a sizeable difference in the mass peak determination
with γγ and 4-leptons in the final states (∆M ∼ 2 GeV), but it is likely that with more studies
this anomaly will disappear. The present sample of Higgs detected is ∼ 1,400 candidates, over
a total produced of ∼ 106. ATLAS and CMS have tested in several different channels the scalar
nature of the Higgs particle: the JP is 0+ without surprises. Also the intial anomalies in µ (the
so called “signal strength”) have faded away, and the current ATLAS and CMS µ averages are,
respectively, 1.30 ± 0.17 and 0.80 ± 0.14. The first evidences for decays in fermionic channels
are appearing.

The data analysis on Higgs is entering the era of precision tests, looking for deviations due
to New Physics in the value of Higgs couplings: 5 the vector one kv=kW=kZ and the fermionic
one kf=kt=kb=kτ . The analyses are capable of determining the sign of kf through its effect in
the interference in the loop of H→ γγ and the value of kg and kγ via, respectively gluon and γ
loops, as shown in Fig. 1(right). Today’s precision on couplings ranges from 10 to 20 % level.

Measurements of the Higgs invisible width6 obtained from a combination of several channels,
put a limit of 40-50% at 95% CL. Despite this modest result, using the conservative assumption
that all the “unseen” final states of Higgs boson decay into Dark Matter (H→ χχ) and making
hypotheses on the nature of the coupling of Dark Matter to nucleons (of scalar, Majorana or
vector type), quite substantial limits in the usual (σχN ,mχ) plot are obtained, complementary
to direct Dark Matter searches and highly sensitive in the mass region below 10 GeV (Fig. 2,
left).

Other phenomenological analyses 7 8 based on simplified MSSM models in which the Higgs
couplings are parametrised in terms of (tanβ, mA) variables and fitted with experimental data,
bring to the conclusion that only large MA masses are allowed (in excess of 400 GeV), basically
independent of tanβ value. Once these “indirect” searches are combined with the direct ones,
quite stringent limits are obtained, showing that very small space is left for MSSM Higgs particles
below few hundreds GeV and in a quite large range of tanβ (Fig. 2, right).

Observation of Higgs coupling to fermions is still a hot topic 9 in ATLAS and CMS analyses.



Figure 2 – (left) Limits obtained on Dark Matter candidate (assuming H → χχ and for various coupling hypothe-
ses) from invisible Higgs decay width (the black line showing approximate limits obtained from direct limits at
LHC). (right) Plot showing indicative sensitivity obtainable on Higgs MSSM boson A, from Run 1 data direct
searches. Dotted line shows limit from indirect fit to simplified MSSM model referred in the text.

The coupling of Higgs with top quark (ttH production) has been searched with the Higgs
decaying in several final states. CMS has obtained a combined value of µ = 2.5 ± 1.0 still
below experimental evidence. In the searches for H → bb decays in associated VH production
(to reduce the background), LHC experiments have not yet found a significant evidence (CMS
has an observed significance of 2.1 σ for an assumed µ=1). Finally, 10 both ATLAS and CMS
observe the evidence for H → ττ decays, respectively at 4.1 and 3.2 σ.

The CMS experiment 11 has presented a method to set a limit on the Higgs width which
exploits the interference 12 between the Breit-Wigner and the resonant decay H → V V . Infact
the total Higgs σoff−peak at M∼2 MZ is increased by 8% due to this effect. Therefore, measuring
the ratio between σoff−peakH→ZZ and σpeakH→ZZ one can deduce the ΓH . The CMS analysis performed
on the H → ZZ → llll and H → ZZ → llνν brings to an observed limit of 17 MeV (95 % CL,
35 MeV expected) which is much more stringent than the one directly obtainable (O(GeV)). It
will be interesting to know the experimental and theoretical future perspectives of this method.

Higgs physics perspectives at an upgraded High Luminosity LHC are bright 13, the bench-
mark being to collect 3 ab−1. With this statistics, it is possible to measure signal strengths and
couplings to 5-10 % accuracy, observe the H → µµ decay at 7 σ, determine the invisible decay
width at 10 % and test new models in t→ cH decays at 10−4 precision. It must be stressed that
this program is exploitable under the condition of substantial upgrades of ATLAS and CMS,
once they will have collected between 300 and 500 fb−1.

3 Flavour physics

Flavor physics represents an alternative approach to the direct high pT searches in finding
physics beyond the SM. New particles can appear off-mass-shell in heavy flavour decays, leading
deviations from SM expectations. In fact, in a scenario in which the lack of discoveries at LHC
put naturalness is in danger, having ΛNP pushed at high scales (well in excess of 1 TeV and
therefore unreachable to direct searches) is not unlikely. Therefore flavor measurements are
necessary and critical.

In past years, experimental data on some flavour observables have shown tensions with SM
expectations, 14 the most recent cases being the ratio between the B(B → D(∗)τντ ) and the
B(B → D(∗)lνl) (with l=µ or e), the anomaly in the P

′
5 angular variable in B0 → K∗µ+µ−



Figure 3 – (left) Up-down photon asymmetry Aud in B+ → K+π+π−γ decays measured in four regions of the
Kππ mass spectrum. (right) Invariant mass spectrum of the B+ → D0[KsK

+π−]K+ decay.

decay and the deviation in the di-muon asl asymmetry in B0
s mixing. Most likely, we will get

more results in the near future and therefore I will not discuss these intriguing measurements
here. At this conference, the list of fresh results presented on flavor physics is quite impressive,
mainly coming from the LHCb experiment, but also from BABAR, BELLE, BES, CDF, D0
and NA62. Moreover, the LHC experiments are harvesting a large quantity of measurements
on heavy flavour production mechanisms, 15 which, unfortunately I am obliged to skip, as well
as other interesting measurements in b, c and s quark physics, 16 due to time constraint. I will
concentrate on some of the more recent results.

The LHCb collaboration has recently observed for the first time the polarisation of photons
from b → sγ transitions. 17 In these decays dominated by a penguin diagram, the photon is
expected to be predominatly LH (at least in SM). Contribution from New Physics could alter this
prediction, including a RH component. The observed decay is B+ → K+π+π−γ, in which a up-
down asymmetry (Aud) is measured with respect to the plane defined by the charged momenta.
Aud is proportional to the photon polarisation, but due to the presence of several resonant states
in the Kππ system, further theory developments are needed to extract the polarization. A non
zero Aud is observed at a significance of 5.2 σ (see Fig. 3, left).

A new channel useful for the measurement of the CKM γ angle has been studied by LHCb. 18

The first ADS analysis of the singly-Cabibbo suppressed mode B+ → D0(KsKπ)h is performed.
This channel exhibits a particular enhanced sensitivity to γ in the K∗± region. Although it is not
possible to measure γ directly, this result gives excellent prospects for its inclusion in a global
fit to the CKM angle.

The BELLE experiment has presented 19 a new study on the exotic charmonium state
Z+(4430) whose existence does not fit into a naive quark model. In fact this meson is supposed
to be a ccss tetraquark state. The presence of a cc pair is due to its coupling to charmonium,
while that of a ud pair to explain its charge. An amplitude analysis has been performed in the
Z+ → (J/ψπ+) decay channel, similar to the one performed in the Z+ → ψ(2S)π one. A new
resonance located at ∼4200 ± 30 MeV is also found, with a width of ∼ 370 ± 100 MeV.

Two new results 20 have been presented on the long standing issue of the existance of the
resonant state X(4140). The quark model does not predict a state at the observed mass, sug-
gesting a possible exotic origin (DsDs molecule, qqg hybrid, or a ccss tetraquark). The CDF
experiment had the first evidence (3.8 σ) via the B+ → (J/ψφ)K+ channel, BELLE and LHCb
did not observed it, while recently CMS confirmed it at more than 5 σ. D0 confirms marginally
the evidence (3.1 σ). BABAR presented their updated results on this state, showing no conclu-
sive excess, and setting a limit on its production very similar to the BELLE value (and 5 times
bigger than the LHCb one). The mystery remain unsolved and a more detailed analysis should
be preformed, to discard possible reflection effects due to other resonant states.



Table 1: Recent top mass measurements.

Tevatron combination (2013) 173.20 ± 0.51 ± 0.71 GeV

LHC combination
√
s = 7 TeV (2013) 173.20 ± 0.23 ± 0.92 GeV

World combination (2014) 173.20 ± 0.27 ± 0.71 GeV

CMS
√
s = 8 TeV (lept.+jet) 172.04 ± 0.19 ± 0.75 GeV

CMS new average 172.22 ± 0.14 ± 0.72 GeV

4 Top quark physics

As done for the Higgs, let’s give a tribute to Fermilab for his nearly twenty-year work on top
physics, from its discovery in 1995 to the measurement of its properties. Unlike the Higgs,
the legacy of CDF and D0 top quark results has still a significant role. The top quark is a key
ingredient of every SM calculation and its mass value enters as a key element in stringent tests of
the SM, such as the correlation with W and H particles in the electroweak theory. Moreover, the
determination of the Mt seems to be relevant for cosmological implications, even if the validity
of this statement has been debated at length at this meeting. 22

One of the most important parameter to be determined is the top mass. 23 24 For this mea-
surement, the analyses selects tt events, construct a variable which has the mass as a parameter
(typically this mass is the Monte Carlo top mass) and then a maximum likelihood is performed.
The current error is dominated by the systematics, where the most important terms are given
by the capability in reconstructing correctly the energy associated to the top jet and the models
used in MC production (generation, hadronization, QCD effects, etc...). In 2013 a final Tevatron
top mass combination was performed, together with

√
s=7 TeV data. Then, these result lead

recently to a world combination. 25 At this conference, a new mesurement from CMS 26 was
presented with

√
s=8 TeV data in the lepton+jet channel, together with an update of CMS

average, which is the current most precise of the whole set, bringing the error close to 4 per
mille (see Tab.1).

In the recent past, a quite hot topic has been represented by the tt asymmetry, whose depar-
ture from SM has been claimed by CDF. At NLO, the SM predicts an asymmetry originating
from qq initial state, while the production from gg fusion is symmetric. At LHC this effect is
much reduced as the gg process is the dominant one, and due to pp initial state, the asymmetry
is even more difficult to detect. Recent analysis 27 from CDF and D0 based on a lepton sample,
show, respectively, a AlFB = 0.090 ± 0.027, and AlFB = 0.047 ± 0.027, against a SM expected
value of AlFB = 0.038 ± 0.003, demonstrating a weaker support for the asymmetry. Nowadays
ATLAS and CMS data 28 exclude tt asymmetry at % level.

The CDF, D0, ATLAS and CMS experiments are producing several results on top properties,
which represent not only a portal for New Physics discovery, but also a background to be carefully
evaluated for other measurements (including those for the Higgs or for BSM searches). Single top
quark productions in t- and s-channel are very challenging measurements, as the cross sections
are, respectively ∼ 2 pb and ∼ 1 pb. In particular, the observation of the s-channel at LHC
is more difficult as the signal increases by a factor 5 due to energy, but the background is 15
times bigger. CDF and D0 have performed a recent combined measurement, 29 which has lead
to the first observation (at 6.3 σ significance) of the s-channel (σ = 1.29 ± 0.25 pb), compatible
with what predicted by NLO+NLL. LHC experiments 30 have still only limits on the s-channel,
a ∼ 10% precision on t-channel cross-section and ∼ 20% on the one for the W-t associated
production. ATLAS and CMS measure the tt pair production cross section at 5% level, while
CMS has measured the ratio between σ(ttbb) and σ(ttjj), a clean test for QCD NLO. The result
is R=2.3 ± 0.5 % against a NLO expectation of 1.1 ± 0.3 %.



Figure 4 – (left) Pair production cross sections for SUSY particles as a function of mass. (right) Ratios of partonic
luminosities (13 TeV/8 TeV) as a function of SUSY particle mass.

5 New phenomena

Direct searches for new phenomena at LHC represent one of the major activities in ATLAS and
CMS. The SUSY searches are the most important one and span several different kind of particles
and masses. However, searches are complicated by the need of making several assumptions on
the masses of the SUSY spectrum, as most of the states are interconnected by decays.

On general grounds, at 8 TeV, an hypothetical particle with M=500 GeV would have a pair
production cross section of ∼ 10 pb if it is a gluino, ∼ 1 pb for a heavy quark, ∼ 0.1 pb for a
stop, and ∼ 0.01 pb for a neutralino (see Fig. 4, left). At first order, neglecting the different
backgrounds, the lower the cross section, the more difficult is the search. At Run 2, the expected
increase in energy and in the total collected luminosity, assumed to be ∼ 100 fb−1 by the end
of the data taking period, will enhance the perspectives of discovery. In fact, with respect to
Run 1, the statistics in Run 2 for a new state at M=1 TeV will increase by a factor 15, for M=2
TeV by a factor 50, for M=3 TeV by a factor 100 (see Fig. 4, right). Limits acquired at the
end of Run 2 will ameliorate very mildly increasing the statistics (sensitivity will scale as L1/4),
setting therefore a “natural discovery limit” of direct searches at LHC in the few TeV range (in
the most optimistic case).

We can distinguish direct searches at LHC in several general classes:
- searches for 3rd generation exclusive final states 31 via gluino mediated stop production, direct
sbottom and stop pair production, searches for stop2 and for stop→ higgsino. As an example,
the mass limits reached on the b̃1 → bχ or t̃1 → tχ channels are ∼ 700 GeV;
- inclusive gluino searches, 32 using general methods (ATLAS is looking for deviations from
SM expectation in 697 different classes) or razor variable approach (CMS), or with 0, ≥1, or
2 leptons, and typically requests on Emiss. Pair production of gluinos is generally used, with
g̃ → ttχ decays. The reach in mass is around 1 TeV;
- searches for Dark Matter and Exotica, 33 basically done using mono-jets + X. These limits
show an independence of the χN cross section as a function of the χ mass and are less stringent
than those obtainable at future Dark Matter dedicated experiments (see also Fig. 2, left);
- heavy resonances, 34 such as Z’, searched in γ + jet, in decays of Z’ in di-leptons or di-bosons
or decays of X → HH → bb bb. Present limits arrive up to 2.9 TeV at 95% CL (Fig. 5, left);
- searches for weak interacting SUSY particles 35 (χ0, χ±, l̃) in 2-3 leptons + MET or resonances
+ MET (VV or HV) . Limits span from 300 to 700 GeV on M(χ±) depending on the assumed
scenario (Fig. 5, right);
- searches for vector-like heavy quarks (T, B), with T(B) decaying in a boson (W, Z or H) and a
SM heavy quark (b, t), with one or more leptons in the final state. Depending on the channels,



Figure 5 – (left) Di-muon invariant mass spectrum in CMS. (right) Limits from neutralino searches in ATLAS.

current limits 36 are around 700-800 GeV.

Searches and proposals to study new interesting paradigms for physics BSM are appearing
at the horizon . One of the most recent and appealing model is νMSM, 37 which foresees three
new fundamental fermions, right handed, Majorana Heavy Neutral Leptons: N1 with mass in
keV region, responsible for Dark Matter and N2, N3 with masses in the GeV region capable
of explaining neutrino masses and baryogenesis. This model has been boosted recently by the
hint of observation of astrophysical X-ray line, accounting for the possible presence of N1. The
collaboration SHIP 38 has recently submitted a proposal for a dedicated experiment to detect
N2 and N3 in a beam dump experiment at SPS-CERN, from the decays of D mesons. A mass
sensitivity up to ∼ 2 GeV and up to 10−9 in the U2

µ coupling costant can be achieved, with an
increase of nearly 2 orders of magnitude in sensitivity with respect to the current limits (see
Fig. 6, left).

Several efforts are ongoing to explain in a non-SUSY framework the existence of Dark Matter.
One of this concerns the study on U(1)d gauge symmetry dark bosons, introduced to explain
the gamma line of 511 keV in the Galactic Centre, and to give a theoretical support to the g−2
anomaly. The U dark boson could play the role of the “portal” connecting SM interactions
(through photons) to an hypothetical dark sector. The WASA and KLOE experiments have
presented 39 limits in the low mass range in the decays, respectively, of π0 → γ e+e− and
φ→ η e+e−. In addition to the use of meson decays, these searches are conducted also at fixed
target, beam dump (including the above mentioned SHIP detector) or collider experiments.

6 QCD

HERA is still producing a vivid legacy of results, as data from ep collisions at HERA still provide
an unique environment for the access to the proton PDFs. These measurements are important
because PDFs affect theory predictions for BSM high mass production and are the main un-
certainty in Higgs studies and in determination of MW . Results from the final measurement
of FL structure function, together with a description of the HERA fitter Open Source activity
(propedeutic for any precision study at LHC) and many other measurements in charge particle
spectra, charm production, photoproduction, and diffractive studies were presented. 40

LHC experiment are producing an impressive amount of data on jet properties. 41 At the
current energies and luminosities, a study of the jet differential cross section already can scan 14
orders of magnitude over a pT spectrum ranging from 20 GeV up to 2 TeV (see Fig. 6, right).



Figure 6 – (left) Allowed phase space (white area) in (U2
µ,MN ) variables for the N1,2 heavy neutral leptons. In

green the limit achievable by the SHIP experiment. (right) Jet differential cross section as a function of pT in pp
collisions at

√
s=8 TeV for various rapidity ranges .

Moreover, as a benchmark reference, the capability of measuring αs with very high precision has
been extended up to the TeV range. One of the best probe of QCD and an important model for
background in other searches, is represented by the study of W/Z + jets or W/Z + heavy flavor
production. Many results are coming from Tevatron experiments 42 and from LHC 43 (including
LHCb, which is covering a specific forward region). Results show good agreement with MC
and NLO calculations, even if in some data (e.g. in Z+charm) some tensions with respect to
expectations are observed.

Di-boson production studies offer the possibilities of testing SM predictions, probe new
phenomena studying the triple coupling vertex, and evaluate the background to Higgs boson
production. The two highlights presented 46 are the WWjj analysis and the observation of the
Z → llll decay. The V V → V V scattering provides insight into the ESWB mechanism. ATLAS
presented the first evidence of electroweak WWjj production at 3.6 σ. The detection of this
channel is remarkable, given the very low production cross section of less than 2 fb−1 in the
experimental fiducial volume. A measurement of the 4 leptons production cross section at the Z
resonance provides a test of the SM and a cross-check of the detector response to the 4 leptons
final state from Higgs decays. The observed cross section is 107 ± 10 fb and the branching ratio
3.20 ± 0.25 10−6, largely improving the previous CMS measurement.

Low energy measurements at e+e− colliders still provide very relevant info on QCD in action.
BABAR 44 is continuing to update their evaluation of the e+e− hadronic cross section to clarify
the g−2 anomaly. Deviation between BNL experiment and theory is currently at 3.6 σ, using full
average, but is reduced to 2.4 σ when the bare data from BABAR are used. On the other hand,
KLOE at DAFNE presented 45 two new results, respectively on η → π+π−π0 Dalitz analysis,
to set constraints on light quark masses and study of φ → η(π0)e+e− decays, to evaluate the
transition form factors, as a test of VDM model.

7 Heavy Ion Physics

Studies of quark matter at LHC (using pp, pPb and PbPb collisions) and at RHIC with AuAu
are performed using several tools, such as the properties of jets, colourless (γ, Z or W) or
heavy flavor probes, and energy flow characteristics. Measurements in pPb and PbPb relative
to pp such as the jet yield suppression, the modification of transverse energy flow and the dijet



Figure 7 – (left) Suppression effects for Y resonances in pp and PbPb collisions data as a function of event track
density (CMS). (right) Ridge effects observed in pPb collision data (ALICE).

acoplanarity have the goal to single out the onset of collective phenomena.

In pPb events the jet yields 47 are compatible with superposition of independent pp colli-
sions. No significant intra- and inter- jet broadening and no evidence of nuclear modification is
observed. On the other hand, a significant reduction of jet yield (in central region) is observed,
without significant intra- and inter-jet broadening. This observation poses the question of where
does the energy radiated out-of-cone go and if this loss can be directly measured.

Colourless probes represent the reference, being largely unsuppressed in traversing the nu-
clear medium. Results from PbPb collisions yield clear messages: flavor is quenched 48 and a
hierarchy in quarkonia suppression appears. Interesting effects are observed also in pp data:
however a clear and global picture is not yet achieved. In these data no suppression in open
charm (D mesons) is observed and this results suggests that the suppression observed in PbPb
is a final state effect: the energy loss of charm in the QGP medium. In pPb collisions, where
only Cold Nuclear Matter (CNM) effects are expected, the suppression of J/ψ production is a
consequence of ”shadowing” effects in the initial state, due to the modification of gluon PDFs
in the dense nuclear environment. Similar results are obtained for ψ(2S) and Y resonances (see
Fig. 7, left).

The study of flow phenomena 49 offers a large variety of tools for deciphering the nuclear
matter effects. Since 2001, the hydrodynamical model gives a good description of data and this
forms the basic evidence of a strongly coupled matter that behaves as a almost perfect fluid.
Already in pp collisions, long-range ridge correlations are observed, whose origin is unclear.
In pPb one (see Fig. 7, right), ridge correlations are expected, but are seen with surprising
amplitudes. The dependence on pT of the elliptic variavle v2 already shows a mass ordering:
the value of the variable v2 is smaller for protons at low pT with respect to pions and viceversa
above a certain threshold. This is exceptionally similar to what observed in PbPb although we
are in presence of two very different systems.

Measurements at RHIC, where the first observation of quark-matter plasma as a quasi-
perfect liquid have been reported, are continuing. 50 Interesting results on dAu scattering are
presented, confirming the observations done at LHC. This channel has different eccentricities
with respect to pp collisions, but shows a similar behaviour. In particular the observed mass
ordering effect is confirmed and represents an hallmark for an hydrodinamic model of nuclear
matter at these densities. Future pAu runs are foreseen also at RHIC.



8 Conclusions

Since the startup of LHC in 2009, the HEP community is eagerly awaiting for the discovery of
New Physics which could solve many of the problems left in the SM. So far, at the end of Run
1, no significant sign of new states or anomalies with respect to expectations have been found in
the four LHC experiments, both in direct searches and in indirect one. The lack of New Physics
at O(1 TeV) is putting in serious danger the naturalness scenario and is projecting the mass
scale of new states dangerously beyond the reach of LHC direct searches.

However, we should not fall in the so called “post Higgs depression”: we live in a world in
which the number of fundamental questions in HEP and cosmology is much bigger than the
answers we are able to give, and this must be considered exciting and challenging for experi-
mentalists and for our theorists friends, in particular for new generations. On the experimental
side, we should be patient: LHC Run 2 is coming and the increase in sensitivity with higher
energy and luminosity will be relevant. Many other experiments at accelerators and elsewhere
are searching for fissures in the SM.

Sometime history may repeat herself, and therefore we should carefully evalute the following
recollection 51 made by the russian theorist L. B. Okun:
“... a special search at Dubna was carried out by E. Okonov and his group. They have not
found a single KL → π+π− event among 600 decays of KL into charged particles (Anikina et
al., JETP, 1962) At that stage the search was terminated by the administration of the Lab. The
group was unlucky. Approximately at the level of 1/350 the effect was discovered by J. Cronin
et al. at Brookhaven in 1964 ... Thus absolute CP invariance was falsified.” .

Often patience and precision are very important ingredients for success.
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