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What we know...

universe

cluster of galaxies
milky way

solar system/star
earth

human beings
Insects

cells

DNA

atom

nucleus |

nucleons |
quarks/gluons |




102 m: the universe
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The dots are the brightest galaxies



1024 m: cluster of galaxies

~200.000.000 light years away



1022 m: our milky way

Barred spiral
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Our milky way is a spiral galaxy



10'* m: The solar system/star

The orbits of the nearby planets



107 m: earth
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102 m insects




10> m: a lymphocyte (cell for immune system)




10-3 m: DNA

A double helix structure



10-19 m: atom
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Field Emission Scanning Microscope image
of Platinum surface


http://www.jlab.org/div_dept/jlab1.rm

10-¥% m: The nucleus

2B, Bryzon

12C (6 protons and 6 neutrons)



mp = 1836.15m,

‘up” quark  +7
1.6726 x 10 kg

= 938.27231 MeV/c®

= 1.00727647 u

= “down" q_,ark -

T'T'IF.:l = TB%EB m:_}
U ="up" quark

D = "down" quark

Neutron




The smallest known building blocks

flavor Up Down Strange Charm  Bottom Top
charge +2/3 -1/3 -1/3 +2/3 -1/3 +2/3
mass 0.005 0.01 0.15 1.5 5.0 180

(GeV)
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Periodic Table of the Elements

Lithium
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Sc

Scandium
24 955010

39
Y

YHTium
BE 90585

Table of the elements

Alkali metals

Alkaline earth metals

Transition metals

Lanthanide series

57 to 71

89 to 103

22

Ti
Titanium
47887

40
Zr

Zirconaum
a1.204

72
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17849

104
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(261)
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73
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18384
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Eiatangium
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Actinide series
Poor metals
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MANGRNES: Iron
54 633040 558457
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Rhenium
186 207

107
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(264}

44
Ru
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76
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19023
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Hassium
(269)

Atomic masses in parentheses are those of the most
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27
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45
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9723
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82
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Lead
w72
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Nerogen
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Phosphorus
30373761

33
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51
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83
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Po
Palonium
(209)
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1289)
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Angan
39 948
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X

57
La

Lanthanum
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227y
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Ce

Cerjum
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232.0381

54
Pr

Frassodymam 2
140 80765
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23103588
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Neodymium 2
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15036
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63
Eu
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Chart of nuclei

A=N+Z X Stable nuclei
Z (fewer than 300)

Known nucle

Terra incognita
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