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In the offices of this corridor, all the fundamental technologies of the World
Wide Web were developed.
Chatel-Saint ‘Started in 1990 from a proposal made by Tim Berers-Lee in 1989, the effort
Was first divided between an office in building 31 of the Computing and
Networking Division (CN) and one in building 2 of the Electronics and
Computing for Physics Division (ECP).
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In 1991 the team came together in these offices, then belonging to ECP.
It was composed of two CERN staff members, Tim Berners-Lee (GB) and
bt Robert Cailliau (BE), aided by a number of Fellows, Technical Students,
a Coopérant and Summer Students.
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At the end of 1994 Tim Berners-Lee left CERN to direct the WWW.
‘Consortium (W3C), a world-wide organization devoted to leading the
Web to its full potential. The W3C was founded with the help of CERN,
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Hydrogen
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Series
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Ti

Titanium
47.88
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Periodic Table of the Elements
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Cr
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Technetium
98.907

75
W Re
Tungsten Rhenium
183.85 168.207
106 107
Sg Bh

Seaborgium Bohrium
[264]

4.24

Uranium
238.029

Promethium
44

Pt
237.048
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28
Ni

26
Fe

Iron
55.933

44
Ru

Ruthenium
101.07

108

Hs

Samarium

27
Co

58.933

45
Rh

Rhodium
102.906

Ir

10

Nickel
58.693

Tridium Platinum
192.22 195.08

109 11

0

Mt Ds

Meitnerium Dal
[288]
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Praseodymium Neodymium
14 1
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244.064

=

Europium
150.36 151.966
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Cu

Copper
63.546

47

Ag

Silver
107.868

Terbium
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B
2B
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Zn

Zinc
65.39

48
Cd
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158.925
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251,

B

10.811
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Al

Aluminum
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Gallium
69.732
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Uut

Ununtrium
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72.61
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Sn

Tin
118.71
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Lead
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Fl

Flerovium

[289
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257.095
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N

Nitrogen
14.007
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Bismuth
208.980
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Uup

Ununpentium
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Er
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167.26

F

Fluorine
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7
Chlorine
35.453
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Br

Bromine

Astatine
209.987
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Livermorium
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Ytterbium
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2
He
Helium
4.003
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Ne

Neon
20.180
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Ar

Argon
39.948
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Kr

Krypton
84.80
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Xe
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Radon
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—e— total fit
background

> ;uAﬁi rrﬁAP c rJh—?ll-a‘ > * e | 2 | ; jﬁ%@?ﬁ

£3-- A(1520)

A(1600)

* P(4450) +: 1% -9 o TR N e

.- A(1800)

-~ A(1810)
4~ A(1820)

+ P,(4380) +: o S | o
’ 4 5 * A A(1890)

> RiEmasRe ” = 3/25/29) . 1“3*33
IP=@2hs >&c5/2+ 3/27) AT alewm

+

| éﬂéiﬁz?‘& bﬁi (MeV) T (MeV) Eﬁ'bl.’. (%)
P.(4380) "  4380+8+29  205+18+86 84+0.7+4.2

P.(4450) " 44498+17+25 39+5+19  4.1+05+ 1.1

B(AY - P.(4380)*K")B(P} - J/¥p) = (2.66 £ 0.22 + 1.333338) x 107>
B(A) - P.(4450)"K~)B(P{ - J/¥p) = (1.30 £ 0.16 £ 0.357333) x 1075
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PRL 115, 072001 (2015)
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>Insp|re-HEP EIFHSGO)T\ (2018%E589118) =
>IEI7EI9I~H+!!¥12IS (!l[INature) *ﬂkﬁk&%ﬁs (&ﬂ%?ﬁ!) H’J?Is’z
| RORYE ?153(2004) ‘ |
Frank Wilcz@k (MIT2§#5)
5889 |

“It's about the most exciting discovery in QCD |

nature ...

Home | News & m—:|m]msm cumm=|m|mswm Ford

Exotio cubatomio particle confirmed at Large Hacdron Collider afier sariter faice cightinge

could imagine,” says Frank Wilczek, of the - m g
Massachusetts Institute of Technology, and
himself an architect of QCD. “To me the deep

B [ Nature 523, 267-268]

| message is that ‘diquarks’ [hypothetical quark
pairs] are a useful organizing principle within =
hadrons,” he says, adding that the scene is now [

set for rapid progress: “It’s like a phoenix rising
from the ashes.”

2019/7/17 . U BEATBEMERSG

40


http://www.nature.com/news/forsaken-pentaquark-particle-spotted-at-cern-1.17968

Summary taIk of Hadron 201 5 by Prof Stephan Paulz'- I

and the winner is.... XYZP
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-
)| =

M, [GeV]

4380+8+29
4449.8+1.7%2.5
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Vlewpomt A Doubly Charmmg Particle
Raul A. Bricefio, Department of Physics, OM ﬁpﬂ gw&g*a%sﬂ{and Thomas Jefferson

National Accelerator Facility, Newport News,

September 11, 2017 - Physics 10, 100

High-precision experiments at CERN find a new baryon containing two charm quarks.

doubly
charmed baryon

w
@

down qu ark
APS/Alan Stonebraker

Figure 1: The LHCb Collaboration has provided evidence for a doubly charmed baryon called =5+ [1].
The baryon is formed when two charm quarks, produced in high-energy proton-proton collisions, join a

light quark.
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Prospects

Zhenwei Yang, Center for High Energy Physics, Tsinghua
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LHCb Upgrade (2019-2020) T

New electronics > Increase IuminOSity to

for muon and

e /g;;:;::w 2 X 1033 cm~%s™1
New silicon upstream Side View :caL HCAL . M- .
racker U1 N e e * 5 times larger than current

maximum instantaneous luminosity

> All sub-detectors read out at
40 MHz for a full software

trigger
New RICH1 and * Record with 10 GB/s
New PIXEL photodetectors New RICH2 — 117 .; ' " '
weor o e [T e | > All SUbdetector apart from
muon and calorimeter systems
CERN-LHCC-2012-007 will be fully replaced

2019/05/30 Zhenwei Yang, Center for High Energy Physics, Tsinghua 48


https://cds.cern.ch/record/2310827?ln=en

Scintillating Fibre (SciFi) tracker installation
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LHCb Upgrade 2

» Upgrade 2 proposed to take full profit of HL-LHC

¢« L=1-2x10**"cm™?s~%, 10 times larger than Upgrade 1
« Aiming at 300 fb~! after Run5

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 ..

LHC - Run 3 LS3

HL-LHC Run 4 Run 5 l-‘
III‘II'ISCII‘[E)H Upgrade la Upgrade Ib l/v [ Upgrade Il =

‘, LHCDb only ge flavour expt in HL-LHC era

» Consolidate in LS3
» Major upgrade in LS4

» EOI submitted in 2017 (CERN-LHCC-2017-003)
» Physics document submitted in 2018 (arXiv:1808.08865)

2019/05/30 Zhenwei Yang, Center for High Energy Physics, Tsinghua

Opportunities in flavour physics,
and beyond, in the HL-LHC era

Expression of Interest

Physics Case
for an
LHCDb Upgrade Il




Physics case: hadron spectroscopy

arXiv:1808.08865

» Much more b- and c-hadrons would be produced with the

Upgrade

» A gold mine of hadron spectroscopy studies
« Observation of new states
 Precision determination of the characteristics of observed hadrons
« Understand the nature of these states and strong interactions

LHCb Belle 11
Decay mode 23fb~! 50fb~! 300fb~! | 50abt
BT — X(3872)(— JApn T )KT 14k 30k 180k 11k
BT — X(3872)(— (2S8)y)K™ 500 1k 7k 4k
B’ = ¢(2S)K ~nt 340k 700k AM 140k
B+ — DIDDY 10 20 100 —
A)— JhppK~ 340k 700k AM —
E, = JApAK™ 4k 10k 55k —
Eit— A"'K atat 7k 15k 90k <6k
_,bc—> JIp =] 50 100 600 —
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Zhenwei Yang, Center for High Energy Physics, Tsinghua

Im Ay 4430y
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- LHCb
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4~ RUNI(3 fb!
—4— Upgrade TI (300 fb
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Physics cases: RD and CPV

+10.0 +2.6 +90 LHCb
Current
Belle Il
+3.6 +0.50
+2.2 +0.72 +34 LHCb
2025
=21
+0.70 +0.20 +10
0 *\ 10 B(B—p* ) %] )
Rk [%] R(D ") [%] BB =) L7° HL-LHC

2019/05/30

+33.0x 10* +5.4 +49 +28.0 X 1077 LHCb
Current
Belle Il
+1.5 +35.0 x 10°°
—— ATLAS/CMS
+10.0 x 1074 +1.5 +14 +4.3%x10°° LHCh
I I I — —
2025
+22
+3.0x 1074 +0.35 +4 +1.0x10°°
agf y[°] ¢ [mrad] Ar HL-LHC
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Zhenwei Yang, Center for High Energy Physics, Tsinghua
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> ((*4?4&]@&3*3&*&5)) Robert*Cahn and Gerson Goldhaber

ueuua] atom has, as well, Z electrons, E'?IL]_'I with a mass only 1/18 36 that of a proton. The

 THE EXPERIMENTAL
FOUNDATIONS OF

PARTICLE PHYSICS

Second Edition

chemical properties of the atom are determined by Z; atoms with equal Z but differing A
have the same chemistry and are known as isotopes.

This school-level description did not exist at all in 1895. Atoms were the creation of

chemists and were still distrusted by many physicists. Electrons, protons, and neutrons

8 were yet to be discovered. Atomic spectra were well studied, but presented a bewilder-

ROBERT N. CAHN
Lawrence Berkeley National Laboratory

ing catalog of lines connected, at best, by empirical rules like the Balmer formula for the
hydrogen atom. Cathode rays had been studied, but many regarded them as uncharged,

GERSON GOLDHABER

Lawrence tional Laboratory and

g € ECTI‘DIHHg‘Hﬂth waves. Chemists had determuned the atomic welg 1ts of the known ele- |

fornia at Be

ments and Mendeleev had produced the periodic table, but the concept of atomic number

had not yet been developed.

> AT EERIFS18955,1 9645E*1U~EIUHZI%

“Measure what is measurable,
and make measurable what is not so. | ,—Gali'leo

aillE, Wz Zi_ﬂﬂJJ%‘; e
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