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The standard model of elementary
particles, with the gauge bosons

Three Generations
of Matter (Fermions)
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Bosons (Forces)

http://en.wikipedia.org/wiki/Standard Model
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1 Fermi = 10->m
cAt=(3x10°n/s)(5.7x 10 *'s) = 1.7 Fermi
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#0. eV BIAL

1 eV(electron volt) = 1.602 x 1019 J
KM SHLEZE 1volte| MRAHE 7155 s €= o X

E = kT (k&= X0t A= k = 8.6 x 10> eV/°K)
1 eVE 22 2HMSHH 11605 °K = 104 °K
°K(kelvin) : LK, °K = °C + 273  ex) 27°C = 300°K
ex) -273°C = 0°K
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#0. eV 2hAL

0.1eV — EX} 108m 10-%> = f(femto, fermi)
1 eV — 21X} 109m 1012 = p(pico) = 1Z=&9| 1
1keV — QIX}sHAIE 1010 = A(angstrom, 2AE &)
1 MeV — 2 Xt 102 = n(nano) = & Y=2| 1
100 MeV — QUXp& = Al 10 = p(micro) = HFFO| 1
1GeV — YMAto=MR 1072 = m(mil) = 8F2[ 1
(oed 2(=) 10 = centi = 8179| 1
10 GeV  — F3(quark) 10t = deci = =2 1
100 GeV — F A (quark) 10° = k(kilo) = 1H
10TeV — 8lA EHE 10° = M(mega) = =240t
(Higgs boson)  10° = G(giga) = &I
1012 = T(tera) = 1=
* Room temperature 10" = P(peta) = M=

300°K(27°C) — 26 meV
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#0. eV ZhAt

UG M — 10K OO

(E = mc2 — m = E/c?)

A dA ZEF m, = 938 MeV/c?
S/AXF 2 m, = 939.3 MeV/c?
m, - m, = 1.3 MeV/c?



#1. YA & 1A

1. Fermi labQ| Tevatron = 2 TeV
2. CERN LHC = 14 TeV
3. SSC(Oj|ArE =0 = T =40 TeV

Mol oI QIXt 10217
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#1. YA & 1A

P MAIN INJECTOR

Antiproton Proton
Direction Direction
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m, =178 GeV/c? [ RMS 3.532
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NEUTRINOG 40 —
20 |
http://www-bd.fnal.gov/public/relativity.ntml s o
050 Te0 170 180 190 200 _ 210

Extracted m, (Ge\-’..-"cz)
http://citeseerx.ist.psu.edu/viewdoc/download
?doi=10.1.1.24.5985&rep=repl&type=pdf
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. 1 . .
apc” + ga,pc2 + Pa=0
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#2. BAK|H] 2F9| 25
pP= %PCQ  SAAIH] 7=
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Abo} o9 7% 4
1 2}y }t | rad 180°/n = 57.2957795° = 206 264.8"
1(z9]) = 1° 0.01745329 rad
1(Ze)) 2 1" 0.000004848 rad
I ¢ 2.997925% 10* ms™"
{44 G 6.67X10"" Nmkg™? = 4’AUMp'a?
#4932 4 h 6.6256 10> Js
# hi2m=1.0545%10"*Js
2 g5 k 1.3805x 102 JK !
BA S AR a 7.5643% 107" Jm K ~*
2EH g -F2 A4 a acl4=5.6693x10"* Wm~?K™*
U} A% &9 amu 1.6604 X 10"% kg
Az §= eV 1.6021 X 107"
Azte] s} e 1.6021 X107 C
Az}e) A% m, 9.1091 X107 kg = 0.511 MeV
FAAS] A m, 1.6725% 10" kg = 938.3MeV
FA2e] AP m, 1.6748 X 10~*" kg = 939.6 MeV
'H 82}2] = my 1.6734 X 10°7 kg = 1.0078 amu
‘He 9] A% Mye 6.6459 X 10~% kg = 4.0026 amu
'He lEw23 A5 Ry 1.0968 X ' m™"
Aol gl 7449 HEvj2a AT R 1.0974% 10" m ™"
218 A5 R 8.3143K ™' mol™"
xF 718 atm 101325 Pa = 1013mbar = 760 mmHg
AF 99 AU 1.49597870% 10" m
s} Al pc 3.0857 % 10" m = 206265 AU = 3.26ly

$d ly 0.9461 X 10 m = 0.3066 pc
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