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Figure 51.2: World data on the total cross section{pf ete™ — hadrons and the ratio R(s) = o(ete™ — hadrons,s)/o(ete™ — ptu~,s). B) Jtt E | Ej yj‘ D $¢ #% IE $§ Eg E’\] BE%U //I\

a(ete™ — hadrons, s) is the experimental cross sectidh corrected for initial state radiation and electron-positron vertex loops, o(ete™ —
utp~,s) = 4ma?(s)/3s. Data errors are total below 2 eV and statistical above 2 GeV. The curves are an educative guide: the broken one
(green) is a naive quark-parton model prediction, and thélsolid one (red) is 3-loop pQCD prediction (see “Quantum Chromodynamics” section of
this Review. Ea. (9.7) or. for more details. K. G. Chetvrkih et al.. Nucl. Phys. B586. 56 (2000) (Erratum ibid. B634. 413 (2002)). Breit-Wigner
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Combined Result
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* In order to calculate global significance, Look-Elsewhere-Effect must be taken into account. Lots of toy
MC generations are required, not an efficient method.

* Global significance is calculated using Gross Vitells method which is used in Higgs discovery.

Eur.Ph 0-525-530.2010

« The returned global significance was 3.60.
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Mirror particles form new matter

By Jonathan Fildes
Science and technology reporter, BBC News

Fragile particles rarely seen | =
in our Universe have been r
merged with ordinary
electrons to make a new
form of matter.

Di-positronium, as the new
molecule is known, was
predicted to exist in 1946 but
has remained elusive to
science.

Now, a US team has created
thousands of the molecules by
merging electrons with their
antimatter equivalent:
positrons.

"% R
The discovery, reported in the |} '.’,-" .

journal Nature, is a key step in antiparticles ar
the creation of ultra-powerful ordinary particles
lasers known as gamma-ray annihilation lasers.
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Fig. 2. The fully reconstructed Z mass and its recoiled mass against Z particle at the CEPC
with different collision energy by assuming X particle mass as 18.5, 30 and 50 GeV produced in
the process of ete™ — ZX; X — Y (18)uTp—; Y (1S) — ptp~. These events are simulated by
Delphes with CEPC configuration.
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Milestones with leptonic decays
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It is very beneficial for leptonic decays due to their clean signatures, however,
anything can happen even so.
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Oops-Leon

PHYSICS LETTERS

OBSERVATION OF HIGH MASS ELECTRON-POSITRON PAIRS
PRODUCED IN PROTON-PROTON COLLISIONS AT THE CERN ISR

F.W. BUSSER', L. CAMILLERI, L. Di LELLA, B.G. POPE and A.M. SMITH
CERN, Geneva, Switzerland

B.J. BLUMENFELD and S.N. WHITE
Columbia University?, N.Y., USA

A.F. ROTHENBERG, S.L. SEGLER and M.J. TANNENBAUM
The Rockefeller University®, N.Y., USA
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J.P. PANSART, G. SMADJA, J. TEIGER, H. ZACCONE and A. ZYLBERSTEIN
CEN, Saclay, France

Received 22 April 1975
In an experiment performed at the CERN Intersecting Storage Rings (ISR), 11 e*” pairs of high invariant mass
value (> 2.5 GeV/c?) have been observed. Of these events, 9 can be interpreted as arising from the reaction p +.p

J(3.1) + anything. The cross-section for this reaction is estimated and compared with the result obtained at lower
centre-of mass cnorgics.
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Number of events

1 1 1 1
25 30 35
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Fig. 2. Invariant mass distribution for the observed e*e™ pairs.
The curves represent the shapes of the acceptance, as a func-

tion of the e*e” invariant mass value, for the Arm 1 and Arm

2 triggers, respectively.

FIG.2

cluded that the 11 e*e~ pairs are genuine and corre-
spond to the occurrence of reaction (1).

The invariant mass of each pair was calculated using
the momenta of the particles as measured in the mag-

natic enactramatare Tha dictrihitinn ~f ineavia -+

CERN ISR-1975

26 May 1975

PHYSICS Lljgtter Upsilon (Y ). After taking further

Jops-Leon is the name given by
article physicists to what was
1ought to be a new subatomic
article "discovered" at Fermilab in
976. The E288 experiment team, a
roup of physicists led by Leon
ederman who worked on the E288
article detector, announced that a
article with a mass of about 6.0 GeV,
/hich decayed into an electron and a
ositron, was being produced by the
Fermilab particle accelerator.['l The
particle's initial name was the greek

production of electron—positron
pairs as a function of invariant
mass (in GeV). The apparent peak
around 6 GeV was initially identified
as a new particle,[” but named
Oops-Leon when it turned out not
to exist.

data, the group discovered that this
particle did not actually exist, and the
"discovery" was named "Oops-Leon" as a pun on the original name and the
first name of the E288 collaboration leader.[?]

The original publication was based on an apparent peak (resonance) in a
histogram of the invariant mass of electron-positron pairs produced by
protons colliding with a stationary beryllium target, implying the existence of
a particle with a mass of 6 GeV which was being produced and decaying
into two leptons. An analysis showed that there was "less than one chance
in fifty" that the apparent resonance was simply the result of a
coincidence.!'l Subsequent data collected by the same experiment in 1977
revealed that the resonance had been such a coincidence after all.[2]
However, a new resonance at 9.5 GeV was discovered using the same
basic logic and greater statistical certainty,®] and the name was reused
(see Upsilon particle).
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Hints before the discovery of X(3872)—»>J/yrn*n
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X(3872) (Belle)--2003
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“...The X(3872) was discovered by Dr. Sookyung Choi and
Dr. Stephen Olsen with their colleagues in the Belle
experiment among the final states of the decay of B mesons.
The X(3872) was confirmed by seven other experimental
groups thereafter and is the first example of a new type of
XYZ meson and the most well-established state among them.
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