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ɆŰɧɢɞɠ ɛŬɠ ŮɑɜŬɘ ɜŬ 

əŬŰŬɜɞɐůɞɡɛŮ ŰŬ ˊɘɞ 

ɗŮɛŮɚɘɩŭɖ ůɤɛŬŰɑŭɘŬ əŬɘ 

Űɞɡɠ ɜɧɛɞɡɠ Űɞɡ 

ůɨɛˊŬɜŰɞɠ.

ɇɞ CERN ŮɑɜŬɘ Űɞ ɛŮɔŬɚɨŰŮɟɞ 

ŮɟɔŬůŰɐɟɘɞ ůɤɛŬŰɘŭɘŬəɐɠ 

űɡůɘəɐɠ ůŰɞɜ əɧůɛɞ.
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ȼ AˊɞůŰɞɚɐŰɞɡ CERN
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ȰɟŮɡɜŬ əŬɘ 

ȷɜŬəɎɚɡɣɖ

ȺəˊŬɑŭŮɡůɖ 

əŬɘ ȾŬŰɎɟŰɘůɖ

ɇŮɢɜɞɚɞɔɑŬ əŬɘ 

ȾŬɘɜɞŰɞɛɑŬ

ɆɡɜŮɟɔŬůɑŬ



ȰɟŮɡɜŬ əŬɘ 

ȷɜŬəɎɚɡɣɖ



È ɀŮɟɘəɎ Ŭˊɧ ŰŬ ɓŬůɘəɎ 

ŮɟɤŰɐɛŬŰŬ ˊɞɡ ŭɘŬŰɨˊɤůŮ 

ůəŮˊŰɧɛŮɜɞɠ ɞ Ɏɜɗɟɤˊɞɠ Ŭˊɧ 

Űɖɜ əɚŬůůɘəɐ ŬɟɢŬɘɧŰɖŰŬ əŬɘ 

ɜɤɟɑŰŮɟŬ:

ÁɄɞɘɧɠ ŮɑɜŬɘ ɞ əɧůɛɞɠ;

ÁɄɩɠ ŮɝŮɚɑůůŮŰŬɘ;

Áȷˊɧ ˊɞɡ ˊɟɞɐɚɗŬɛŮ;

ÁɈˊɎɟɢɞɡɜ ɎɚɚŬ ůɨɛˊŬɜŰŬ;

Á ; ; ; ; ; ; ;

ȷˊŬɜŰɐůŮɘɠ:

ŪŮɞɚɞɔɘəɏɠ, ūɘɚɞůɞűɘəɏɠ, 

ȺˊɘůŰɖɛɞɜɘəɏɠ ȼ Ɇɢɞɚɐ Űɤɜ ȷɗɖɜɩɜ (ɅŬűŬɐɚ)
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ȷˊɧ Űɘ ŬˊɞŰŮɚŮɑŰŬɘ Űɞ ůɨɛˊŬɜ;
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ɀŮɚŮŰɎɛŮ ŰŬ ůŰɞɘɢŮɘɩŭɖ ŭɞɛɘəɎ ůŰɞɘɢŮɑŬ Űɖɠ ɨɚɖɠ əŬɘ Űɘɠ ŭɡɜɎɛŮɘɠ ˊɞɡ 
Ůɚɏɔɢɞɡɜ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɞɡɠ

Ɉɚɖ
0,1 ɛ

ȷŰɞɛɞ
~10-10ɛ

ɄɡɟɐɜŬɠ
~10-14ɛ

ɄɟɤŰɧɜɘɞ

ɁŮŰɟɧɜɘɞ
~0/,04ɛ

ȾɞɡɎɟə
<10-18ɛ

ȼɚŮəŰɟɧɜɘɞ
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Big Bang

ɆɐɛŮɟŬ
13.8 ȹɘůŮəŬŰɞɛɛɨɟɘŬ ɉɟɧɜɘŬ

1028 Ůə

ȷɜŬˊŬɟɎɔɞɡɛŮ Űɘɠ 

ůɡɜɗɐəŮɠ ɏɜŬ əɚɎůɛŬ Űɞɡ 

ŭŮɡŰŮɟɞɚɏˊŰɞɡ ɛŮŰɎ Űɖ 

ɀŮɔɎɚɖ Ȱəɟɖɝɖ, ɔɘŬ ɜŬ 

ŬˊɞəŰɐůɞɡɛŮ ŮɘəɧɜŬ ɔɘŬ 

Űɖ ŭɞɛɐ əŬɘ Űɖɜ Ůɝɏɚɘɝɖ 

Űɞɡ ůɨɛˊŬɜŰɞɠ.

Ʉɩɠ ɝŮəɑɜɖůŮ Űɞ 
ůɨɛˊŬɜ;

ȺˊɘŰŬɢɡɜŰɏɠ

380 000 ɢɟɧɜɘŬ

TɖɚŮůəɧˊɘŬ



ȷˊɧ Űɘɠ əɞůɛɘəɏɠ ŬəŰɑɜŮɠ

ůŰɞ CERN

ɇɞ CERN ɘŭɟɨɗɖəŮ Űɞ 1954 ɔɘŬ ɜŬ ɛŮɚŮŰɐůŮɘ ŬɡŰɎ ŰŬ ůɤɛŬŰɑŭɘŬ

ȷɜŬəŬɚɨűɗɖəŮ ˊɟɘɜ Ŭˊɧ ɏɜŬɜ ŬɘɩɜŬ...

ɃɛɎŭŮɠ əɞůɛɘəɩɜ 

ŬəŰɑɜɤɜ  

ɓɟɏɗɖəŬɜ ɜŬ 

ˊŮɟɘɏɢɞɡɜ ˊɞɚɚɎ 

Ůɑŭɖ 

ůɤɛŬŰɘŭɑɤɜ...

é



The matter particles

The fundamental interactions

Gravitation electromagnetism     weak nuclear force strong nuclear force

= ȾɞůɛɘəɧDNA

ɇɞ ȾŬɗɘŮɟɤɛɏɜɞ ɀɞɜŰɏɚɞ Űɖɠ ɆɤɛŬŰɘŭɘŬəɐɠ ūɡůɘəɐɠ



ũɘŬŰɑ ŰŬ ˊɟɎɔɛŬŰŬ ɕɡɔɑɕɞɡɜ;

0

ȷˊɧ ˊɞɡ ˊɟɞɏɟɢŮŰŬɘ ɖ ɛɎɕŬ;

ɁŮɨŰɤɜ:

ɇɞ ɓɎɟɞɠ ŮɑɜŬɘ ŬɜɎɚɞɔɞɛŮ Űɖ ɛɎɕŬ

ȷɥɜůŰɎɘɜ:

ȼ ŮɜɏɟɔŮɘŬ ůɢŮŰɑɕŮŰŬɘɛŮ Űɖ ɛɎɕŬ

ȹŮɜ Ůɝɖɔɞɨɜ Űɖɜ ˊɟɞɏɚŮɡůɖ Űɖɠ 

ɛɎɕŬɠ

ȿɧɔɤ Űɞɡ ɛɖɢŬɜɘůɛɞɨ Brout-Englert-Higgs

(BEH) əŬɘ Űɞɡ ɛˊɞɕɞɜɑɞɡ Higgs;



͔ͤͯ;ͫ;ʹ ΈͮΆ ͚ΏͻͨΈʹͫʹͨ͵ͥΆ ͝Ή·ʹ͵ͥΆ



͔ͤͯ;ͫ;ʹ ΈͮΆ ͚ΏͻͨΈʹͫʹͨ͵ͥΆ ͝Ή·ʹ͵ͥΆ



͗ʹ ͍ͪ͵ͨΈͨ·Έͣ·ͬʹΆ Έ;Ή CERN
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Large Hadron 
Collider (LHC)

Å ɄŮɟɘűɏɟŮɘŬ 27 ɢɚɛ.

Å ɆŮ ɓɎɗɞɠ ˊŮɟɑˊɞɡ 100 ɛ. 

ůŮ ɡˊɧɔŮɘŬ ůɐɟŬɔɔŬ

Å Ƀɘ ɡˊŮɟŬɔɩɔɘɛɞɘɛŬɔɜɐŰŮɠ 

əŬŰŮɡɗɨɜɞɡɜ ŰŬ ůɤɛŬŰɑŭɘŬ 

ɔɨɟɤ Ŭˊɧ Űɞɜ ŭŬəŰɨɚɘɞ

Å ɇŬ ůɤɛŬŰɑŭɘŬ ŮˊɘŰŬɢɨɜɞɜŰŬɘ 

ɔɘŬ ɜŬ ˊɚɖůɘɎůɞɡɜ Űɖɜ 

ŰŬɢɨŰɖŰŬ Űɞɡ űɤŰɧɠ



ȰɜŬ ŭɘůŮəŬŰɞɛɛɨɟɘɞ Ɏɜɗɟɤˊɞɘ 

ˊŬɟŬəɞɚɞɨɗɖůŬɜ ůŰɖɜ ŰɖɚŮɧɟŬůɖ



CERN 16

Ƀɘ ɔɘɔɎɜŰɘɞɘ ŬɜɘɢɜŮɡŰɏɠ əŬŰŬɔɟɎűɞɡɜ ŰŬ 
ůɤɛŬŰɑŭɘŬ ˊɞɡ ůɢɖɛŬŰɑɕɞɜŰŬɘ ůŰŬ ŰɏůůŮɟŬ 

ůɖɛŮɑŬ ůɨɔəɟɞɡůɖɠ

CMS

ATLAS

LHCb

ALICE

ATLAS

ALICE

CMS

LHCb



ǷȍŮȆŬȃȕȉŬůŰŮǮŮȂǼȈȌȏȎǥȊȆȐȊŮȏŰǽȎ
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T. Virdee, ICHEP08 17

43 ɛ

22 ɛ 7000 T

(ɑŭɘŬ 

ˊɞůɧŰɖŰŬ 

ůɘŭɐɟɞɡ 

ɛŮ Űɞɜ 

ɨ́ɟɔɞŰɞɡ

Eiffel)

ATLAS



͛; ͬͦ͘΅ͨͻͨ ATLAS
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Ƀ LHC ˊŬɟɎɔŮɘ ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ 
1 ŭɘůŮəŬŰɞɛɛɨɟɘɞ ůɡɔəɟɞɨůŮɘɠ ůɤɛŬŰɘŭɑɤɜ 

ŬɜɎ ŭŮɡŰŮɟɧɚŮˊŰɞ

ȼ ŮɜɏɟɔŮɘŬ Űɤɜ 

ůɤɛŬŰɘŭɑɤɜ ůŰɖ 

ůɨɔəɟɞɡůɖ ɛŮŰŬŰɟɏˊŮŰŬɘ 

ůŮ ɜɏŬ ůɤɛŬŰɑŭɘŬ.


