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Why is the electroweak interaction
so much stronger than gravity?

¢ Are there new particles close to
the mass of the Higgs boson?

¢ |s the Higgs boson elementary
or made of other particles?

¢ Are there anomalies in the interactions of
the Higgs boson with the W and Z bosons?

Why is there more matter than
antimatter in the Universe?

¢ Are there charge-parity
violating Higgs decays?

¢ Are there anomalies in the Higgs self-coupling
that would imply a strong first-order
early-Universe electroweak phase transition?

e Are there multiple Higgs sectors?

What is dark matter?

e Can the Higgs boson provide a portal
to dark matter or a dark sector?

¢ |s the Higgs lifetime consistent
with the Standard Model?

¢ Are there new decay modes
of the Higgs boson?

What is the origin of the vast range of quark
and lepton masses in the Standard Model?

¢ Are there modified interactions to the
Higgs boson and known particles?

* Does the Higgs boson decay into pairs of
quarks or leptons with distinct flavours
(for example, H - u*1)?

What is the origin of the early

Universe inflation?
e Any imprint in cosmological observations?
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The Higgs boson reveals its affinity
for the top quark

New results from the ATLAS and CMS experiments at the LHC reveal how strongly the
Higgs boson interacts with the heaviest known elementary particle, the top quark,

corroborating our understanding of the Higgs and setting constraints on new physics.

4 JUNE, 2018
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Updated July 25, 2022 by MN B FElectron collider Preparation / R&D
B Muon collider

lLC 2038 start physics
& . - ILC: 250 GeV
= Y 20km tunne 2 ab?
—

31km tunnel 40 km tunnel

FCC
100 wm circumierence

CEPC 2035 start physics

CepC: 90/160/240 Gev
100km tunnel 100/6/20 ab? SppC! 75-125 TeV, 10-20 ab-1

China

LHC HL-LHC (14TeV, 3 ab™")
(13.6TeV, 450 fb')

FCC 2048 start physics

100km tunnel, installation FCC-ee: 90/160/250 GeV 350-365 installation

-150/10/5 ab GeV 1.7 FCC hh: 100 TeV =30 ab™*

ab?

CERN

2048 start physics

_ - | cuc: 380 Gev 1.5 TeV 3 TeV
holding 11 km tunne! BEpr e 2.5 abt 5 abl

——
29 km tunnel 50 km tunnel
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2020 2030 2040 2050 2060 2070 2080 2090

CEPC
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The collision of ¢ and ¢~ can generate
quarks, gluons, and leptons. Quarks and
gluons immediately transform into
collimated particle sprays, known as jets.

View the event as a graph,
where particles as nodes and Construct a quantum circuit.
the angle of two particles as edges.

He =5 Yjer Wi (I . "f"f)
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The performance of jet clustering using various methods.
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Science Bulletin 70 (2025) 460
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The constructed quantum circuit is compiled on
the quantum platform, considering the hardware
topology and the available quantum gates.

c )R 5L 0% FH v A

54


https://arxiv.org/abs/2209.12788
https://doi.org/10.1016/j.scib.2024.12.020

R T S REY IR EERY
R AmEZ—

Theinternational journal of science / 7july 2022

#ﬁ*x ﬁﬁ@%%&ﬁ

Probing the
properties

of themost «
elusive particle *
in physics

Events/1.5GeV pi
6

_
a
o
5]

=
@
o
L=,
e
2
=
o
-
@
=
&

140 150
m,, (GeV)

ATLAS 2011-12 Vs=7-8TaV

FEET : ZRBRARIE e [

300 400 500
my [GeV]

Coronavirus Cleaning up Seaofplenty
Didvaccinemandates  How to pullthe plug Ocean microbiome
help or hinder the fight  on coal-fired power reveals wealth of
against COVID? plants biosynthetic pathways

\;‘ f

MzzF I A REFITEIEERRN
SEEMIEHRNEET A

55






RPC#0

RPC#1

RPC#2

RPC#3

SR =

Muon Tomography <> Dark Matter Search.
Muon Muon
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