
 

 

 

《Origin of Mass -in the era of the LHC-》 Glossary 

 

Accelerator: 【加速器】Elementary particles such as proton and electron are accelerated by 

an accelerator and used for particle physics experiments. A collider is a type of 

accelerator where two particle beams are accelerated in opposite directions and collide at 

the interaction regions. 

 

ATLAS: 【アトラス実験】(A Toroidal LHC Apparatus) is one of the particle detector 

experiments constructed at the LHC. The experiment is a collaboration involving roughly 

3000 physicists at 175 institutes in 38 countries.  

 

CERN: 【欧州合同原子核研究機関】The European Organization for Nuclear Research. An 

internationally organized laboratory. 

 

CMS: 【CMS実験】(Compact Muon Solenoid) is the other general-purpose large 

collaboration at LHC experiment. 

 

Elementary particle: 【素粒子】An elementary particle is a particle not known to have 

substructure. The elementary particles involve matter particles (fermions) and gauge 

particles (boson). 

 

GeV:【ギガ電子ボルト】 The unit of energy or mass, the mass of the Hydrogen is around 1 

GeV. 

 

Gluon: 【グルーオン】A massless particle which carries the strong force between the 

strong force coupling particles, as quarks and gluon itself. 

 

Higgs boson: 【ヒッグス粒子】The Higgs boson is one of elementary particles of the 

Standard Model and it is thought to be at the origin of all elementary particle masses. 

 

LHC: 【大型ハドロン衝突型加速器】 the current highest energy proton-proton collider in 

the world whose operation started in 2009. 

 

Luminosity: 【ルミノシティ（輝度）】The luminosity is one of the most important collider 

performance parameter and it measures how many particles from both beams pass by in 

unit area (cm2) per second at the beam-beam interaction point. The higher the luminosity, 

the more the occurrence of events expected for desired process.  

 

QCD: 【量子色力学】 Quantum Chromo Dynamics describes the particle interactions 

caused by the strong force through the exchange of gluons. 

 

Quantum field theory: 【量子場の理論】A theory to describe elementary particle 

interactions where the number of particles may change over an interaction 
 

Spontaneous symmetry breaking: 【自発的対称性の破れ】A system with a symmetry 

transforms to another system with lower symmetry without changing its energy by the 

spontaneous symmetry breaking 

 

The Standard Model: 【標準模型】The standard theory of the particle physics. It defines 

that the matter is composed from the elementary particles called quarks and leptons, and 



 

 

 

the forces between them are caused by the interactions described by electro-weak theory 

and the quantum chromo-dynamics (QCD).  

 

TeV:【テラ電子ボルト】 The unit of energy or mass, 1 eV is the energy which an electron 

would gain when it is accelerated by 1V potential difference. 1 TeV = 1012 eV    

 

 


