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¢k 1. Wikipedia, Taxonomy (biology) (2021)

Linnaeus Haeckel Chatton Copeland Whittaker V\éctygfe Cg"':ilt'ﬁr' Cg\r':ilt'ﬁr'
58 59 60 61 62 g
1735581  18660% 1925601  1938[61 196962 199063 199856l 2015/64]
2 3 P o 4 5 3 2 empires, 6 | 2 empires, 7
kingdoms | kingdoms p kingdoms | kingdoms |[domains| kingdoms kingdoms
Bacteria . Bacteria
(ot _—_— Prokaryota Monera i Monera Richaca Bacteria Aroiach
treated) Protoctistal Protista Protozoa Protozoa
Chromista Chromista
Vegetabilial Plantae Eukaryota Plantae Plantge Eucarya Plantge Plantge
Fungi Fungi Fungi
Animalia {Animalia Animalia ;Animalia Animalia Animalia

1. U—X5 (Woese et al., 1990) (&, dripy723RE M (phenotype) LV b,
T FREE & RSO G B EM OBALEIBEGRE L VB SN T 5 E LT, At
(kingdom) @ FATHEEE LT RAA > (domain) ZHER LT,

Z 2T, M [Bacteria, baktierie], EAZ/EM[ 5% Eukaryote, ju:kériout;
A A 41X T T 38 Eucaryota or Eukaryal. WifllE [archaea, a:ki:o],

2. MBI, MREEA R OJREZAEY) (Prokaryota) . JREZAM &1, MI@PNIZ DNA
Zaliols (WIREZ) ZFF27VVAEWT, Ml & i@ b2 b, —h . B4
S, MOl 2 R oY (T Wikipedia, 2021),

K



f#% 2, Wikipedia, elementary particle,( 2021)

Elementary particles

Elementary fermions

Half-integer spin
Obey the Fermi-Dirac statistics

Elementary bosons

Integer spin
Obey the Bose-Einstein statistics
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Quarks and antiquarks

Leptons and antileptons

Gauge bosons

Scalar bosons

1. Up (u),
Down (d)
2. Charm (c),
Strange (s)
3. Top (1),
Bottom (b)

1. Electron (e7), [ 1]

Electron neutrino (V)
2. Muon (u°),

Muon neutrino (v,;)
3.Tau (1),

Tau neutrino (v;)

(four fundamental interactions)

1. Photon

(v, electromagnetic interaction)

2. W and Z bosons

(W*, W™, Z, weak interaction)

3. Eight types of gluons
(g, strong interaction)
4. Graviton
(G, gravity, hypothetical) [ *]

Spin = % Spin = % Spin=1 Spin =0
Have color charge No color charge Force carriers
Participate in strong interactions Electroweak interactions
Three Generations Three Generations Four kinds Unique

Higgs boson (HO)
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