Wik

MRENMEESRE —BFEX LW 1EMmE
MR EZ R

% %'

N

ChEB R e B 5T T Jb3T 100049)

M OE CEGR TR YR PR R B B 7 A TR T IR PR DL R R R Y A R R . BT B A5
RN HILR S MR T BT A E R MRS T — T Z SR A AR R A e E R HIE A S
S A PR B R R T 00 30 ) 2 A S A — BN — A R T ) B b b o A R e AR oA A SO i B [ I AR T O
P9 R B S R P 02 e ) AR J5 R 6 T A PR X AL 3k R AR A A v S R T R R SR R R M. AT R T B e R
ST 2 58 XK SRR T A Ve ) S5 445 48 0 7L 00 5 i BT 5 vl TR O ) R AT e ¢ i s R s 9 ASE AR ) S5 A0 A A
ES 45 S BT T OIS ARER R IR Y A

The dynamics of the quark—lepton level
in the structure of matter
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Abstract The history, current challenges, and future development of the standard model in particle
physics are reviewed. At the present stage, quarks and leptons are the fundamental constituents of the
structure of matter in the universe. Quantum chromodynamics is the fundamental theory of the strong
interaction between quarks and gluons, and has two important features: asymptotic freedom and quark
confinement. The standard model in particle physics comprises quantum chromodynamics and electro-weak
unification theory, and has been very successful. However, it is also challenged by the problems of symme-
try breaking and quark confinement. This means that the standard model has to be extended and new break-
throughs are necessary. It is expected that the puzzles of the structure of matter and the early universe can

be solved by the interdisciplinary development of particle physics, astrophysics and cosmology in the near

future. Eventually, new physics beyond the standard model will be explored.
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