
PǊƻǾŠǌƻǾłƴƝ {ǘŀƴŘŀǊŘƴƝƘƻ ƳƻŘŜƭǳ 

1) QCD         ƘƭǳōƻŎŜ ƴŜǇǊǳȌƴȇ ǊƻȊǇǘȅƭΣ ŜƭŜƪǘǊƻƴ όmion) ς ǇǊƻǘƻƴΣ ǎǘǊǳƪǘǳǊƴƝ ŦǳƴƪŎŜ 
                       fotoprodukce  ɹ  ς proton 
                       ǇǊƻŘǳƪŎŜ Ǝƭǳƻƴǻ Ǿ   ▄ ▄  
                        ǇǊƻŘǳƪŎŜ ƧŜǘǻΣ ƘŀŘǊƻƴǻ 
 
2) 9ƭŜƪǘǊƻǎƭŀōł torie  
                        interference    ɹ -Z 
                        interference    ▄ ▄  
                        ƳŠǌŜƴƝ ▼░▪ Ᵽ╦ 
                        ƳŠǌŜƴƝ ƘƳƻǘƴƻǎǘƝ  ╩ ȟ╦   
                         IƛƎƎǎǻǾ boson 
 
3) {ǘŀƴƻǾŜƴƝ ǇǊǾƪǻ  /Ya ƳŀǘƛŎŜ 
4)  Interference  ║   -  ║  
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IƭǳōƻŎŜ ƴŜǇǊǳȌƴȇ ǊƻȊǇǘȅƭ 
lŜǇǘƻƴǻ ƴŀ  ƴǳƪƭŜƻƴŜŎƘ 
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 SLAC experiment  
    
Rozptyl  ǇǊǳȌƴȇ ƛ ƴŜǇǊǳȌƴȇ   elektronǻ ƴŀ ǾƻŘƝƪǳ 
 
9ƴŜǊƎƛŜ ŜƭŜƪǘǊƻƴǻ Řƻ нл GeVΣ ƧŜŘƴƻǊŀƳŜƴƴȇ ǎǇŜƪǘǊƻƳŜǘǊ 
 
ƛƴǘŜǊǇǊŜǘŀŎŜ ǾȇǎƭŜŘƪǻ   ÖÚÎÉË ÐÁÒÔÏÎÏÖïÈÏ ÍÏÄÅÌÕ 
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DiferenciłƭƴƝ  ǵőƛƴƴȇ ǇǊǻǌŜȊ 
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aŠǌŜƴȇ ǵőƛƴƴȇ ǇǊǻǌŜȊ  O
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{ǘŀƴƻǾŜƴƝ   ╕  ȟ ╕  Ґ   ǵőƛƴƴȇ ǇǊǻǌŜȊκ ƪƛƴŜƳŀǘƛŎƪȇ ŦŀƪǘƻǊ 
                                 ǇŜǾƴł ǇǊƛƳłǊƴƝ ŜƴŜǊƎƛŜΣ ǊǻȊƴŞ x a ╠  
 
   

{ǘŀƴƻǾŜƴƝ ╕  ,   resp. ǇƻƳŠǊǳ  wΦ 
                                ǊǻȊƴŞ ǇǊƛƳłǊƴƝ ŜƴŜǊƎƛŜΣ ǇŜǾƴŞ x   a ╠  
 
                       w ƧŜ ǇƻŘƝƭ ǵőƛƴƴȇŎƘ ǇǊǻǌŜȊǻ ƛƴǘŜǊŀƪŎŜ ǇƻŘŞƭƴŠ     
                       ǇƻƭŀǊƛȊƻǾŀƴŞƘƻ ŀ ǇǌƝőƴŠ ǇƻƭŀǊƛȊƻǾŀƴŞƘƻ   
                       ǾƛǊǘǳłƭƴƝƘƻ Ŧƻǘƻƴǳ ǎ ǘŜǊőŜƳ 
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{ǘŀƴƻǾŜƴƝ ǎǘǊǳƪǘǳǊƴƝ ŦǳƴƪŎŜ C1   resp.   FL 
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tŀǊǘƻƴƻǾȇ ƳƻŘŜƭ 

 na protonu  
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Pozn.      
 
  ŜƭŀǎǘƛŎƪȇ ǊƻȊǇǘȅƭ      -    souvislost mezi  ╔   ╪  Ᵽ      Ἶ ἘἋἌ   ἻἷἽἻἼἩἾñ  

╔  =        
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 rozptyl na partonu i 
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V ς ǾŀƭŜƴőƴƝ ƪǾŀǊƪȅΣ  { ς ƳƻǌǎƪŞ ƪǾŀǊƪȅ 32 



aƻǌǎƪŞ ƪǾŀǊƪȅ ŘƻƳƛƴŀƴǘƴƝ Ҧ     

±ŀƭŜƴőƴƝ ƪǾŀǊƪȅ ŘƻƳƛƴŀƴǘƴƝ 

SLAC experiment      elektron-proton 
                                     elektron - deuteron 
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tŀǊǘƻƴƻǾȇ ƳƻŘŜƭ      {ǘǊǳƪǘǳǊƴƝ ŦǳƴƪŎŜ ƳŀƧƝ ȊłǾƛǎƭƻǎǘ  ǇƻǳȊŜ ƴŀ  x 
ǑƪłƭƻǾłƴƝ 

Experimenty    ȊłǾƛǎƭƻǎǘ ƴŀ ╠  
 ƴŀǊǳǑŜƴƝ ǑƪłƭƻǾłƴƝ  

1. 

2.  experimenty na ƛȊƻǎƪŀƭłǊƴƝŎƘ ǘŜǊőƝŎƘ     gluony 

{ǘǊǳƪǘǳǊƴƝ ŦǳƴƪŎŜ ƴŀ ƴǳƪƭŜƻƴ 
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 ȊŀƴŜŘōłƳŜ ǇǌƝǎǇŠǾŜƪ ƻŘ  s-ƪǾŀǊƪǻ 

Experimenty  

Ғ 0.5 

½ōȅƭƻǳ Ƙȅōƴƻǎǘ ƻŘƴłǑŜƧƝ           gluony  
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hȊƴŀőƻǾłƴƝ ŘƛǎǘǊƛōǳőƴƝŎƘ ŦǳƴƪŎƝ   █░ 
 
 ōǳř      ▲░  pro kvarky,       g   pro  gluony,    i=u.d.s 
 
nebo   u(x) , d(x)  ,  s(x)   pro kvarky   u. d. s 
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 qi    fi    q   kvark 
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{ǘŀƴƻǾŜƴƝ ŘƛǎǘǊƛōǳőƴƝŎƘ ŦǳƴƪŎƝ ǇŀǊǘƻƴǻ 

QCD:   kvarky + gluony 
 
             ǇƻǳȌƛǘƝ ŜǾƻƭǳőƴƝŎƘ ǊƻǾƴƛŎ 5D[!t όǇǻǾƻŘƴŠ Altareli-Parisi rovnice) 
 
              ƭƻƎŀǊƛǘƳƛŎƪł złǾƛǎƭƻǎǘ ƴŀ ╠  
 
 
              ǇŀǊŀƳŜǘǊƛȊŀŎŜ ŘƛǎǘǊƛōǳőƴƝŎƘ ŦǳƴƪŎƝ Ƨŀƪƻ ŦǳƴƪŎŜ ǾŜƭƛőƛƴȅ x pro 
              ƴŜƧƴƛȌǑƝ ƘƻŘƴƻǘǳ ╠ = ╠ 2       a pak rozvoj podle ╠ .      
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aŠǌŜƴƝ ǎǘǊǳƪǘǳǊƴƝŎƘ ŦǳƴƪŎƝ ŀ ŘƛǎǘǊƛōǳőƴƝŎƘ ŦǳƴƪŎƝ ǇŀǊǘƻƴǻ 
v ƛƴǘŜǊŀƪŎƝŎƘ ŜƭŜƪǘǊƻƴǻΣ Ƴƛƻƴǻ ŀ ƴŜǳǘǊƻƴǻ ǎ ǘŜǊőƛ 

{ǾŀȊƪȅ ŜƭŜƪǘǊƻƴǻ ǾŜ {[!/ Řƻ ŜƴŜǊƎƛŜ нл GeV 
 
aƛƻƴƻǾŞ  ŀ ƴŜǳǘǊƛƴƻǾŞ  ǎǾŀȊƪȅ  Řƻ олл GeV v CERN 
 
±ǎǘǌƝŎƴŞ ǎǾŀȊƪȅ ŜƭŜƪǘǊƻƴǻ όнс GeVύ ǾŜǊǎǳǎ ǎǾŀȊƪȅ ǇǊƻǘƻƴǻ ό фнл GeV) 
nŀ ǳǊȅŎƘƭƻǾŀőƛ I9w! Ǿ 59{¸ IŀƳōǳǊƪ 
 
¦ǾŜŘŜƳŜ ǇƻŘǊƻōƴŠƧƛ ƧŜŘŜƴ ŜȄǇŜǊƛƳŜƴǘ ǎ miony (BCDMS)  
a jeden experiment (H1)  na HERA 
 
Interakce neutrin  viz. Kapitola interference 
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Experiment  
 
ZłƪƭŀŘƴƝ ǇŀǊŀƳŜǘǊȅ ǇǊƻ  ƴłǾǊƘ ŜȄǇŜǊƛƳŜƴǘǳ 
 
Å ±Ŝƭƛƪƻǎǘ ǵőƛƴƴŞƘƻ ǇǊǻǌŜȊǳ 
Å wƻȊǎŀƘΣ ŀōȅ ǎŜ ǇǊƻƧŜǾƛƭƻ ƭƻƎŀǊƛǘƳƛŎƪŞ ƴŀǊǳǑŜƴƝ ǑƪłƭƻǾłƴƝ  
Å ±ƭƛǾ ǊƻȊƭƛǑŜƴƝ Ǿ ƳŠǌŜƴŞ ŜƴŜǊƎƛƛ ŀ ǵƘƭǳ ǊƻȊǇǘȇƭŜƴŞƘƻ ƭŜǇǘƻƴǳ ƴŀ ǊƻȊƭƛǑŜƴƝ ╠ , x 
Å ±ȇōŠǊ ǇǊƛƳłǊƴƝŎƘ ǎǾŀȊƪǻ 
Å ±ƭƛǾ ǊƻȊƳȅǘƝ όsmearingύ ƴŀ ƳŠǌŜƴȇ ǵőƛƴƴȇ ǇǊǻǌŜȊ 
Å ±ƭƛǾ ǎȅǎǘŜƳŀǘƛŎƪȇŎƘ  ŎƘȅō ƳŠǌŜƴȇŎƘ ǾŜƭƛőƛƴ ƴŀ ǵőƛƴƴȇ ǇǊǻǌŜȊ 
Å wŀŘƛŀőƴƝ ƪƻǊŜƪŎŜ 
Å Vliv Fermiho ǇƻƘȅōǳ ƴǳƪƭŜƻƴǻ Ǿ ƧłŘǌŜ ƴŀ ǾŜƭƛőƛƴǳ Ȅ Ǿ ƛƴǘŜǊŀƪŎƝŎƘ ƴŀ ƭŜǇǘƻƴǻ 
ƴŀ ƧłŘǊŜŎƘ  
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wƻȊƭƛǑŜƴƝ 
 
╠

╠
  =  
Ў╔

╔
      pro ̒   ǇŜǾƴŞΣ    

 

╠

╠
  =  

Ў

◄╪▪ 
    pro ╔ ἸἭἾἶï 

●

●
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◐
     pro ̒   ǇŜǾƴŞ, 
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Ў
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    pro ╔ ἸἭἾἶï 
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Smearing  -  ǊƻȊƳȅǘƝ 

▀╝

▀●
    =  ᷿ ╡●ȟ●   

▀╝

▀●
 

●   □ñĠ▄▪Ü ○▄■░é░▪╪ȟ   ●    ▌▄▪▄►▫○╪▪Ü ►▄▼▬Ȣ▬►╪○▀░○Ü  ○▄■░é░▪╪ȟ  
 
R(x, ●    ►▫◑■░Ĥ▄▪þΣ ƴŀǇǌΦ Dŀǳǎǎ   
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{ȅǎǘŜƳŀǘƛŎƪŞ ŎƘȅōȅ Ǿ  ̒a ╔ 

±ƭƛǾ ƴŀ ǎȅǎǘŜƳŀǘƛŎƪŞ ŎƘȅōȅ ǵőƛƴƴŞƘƻ ǇǊǻǌŜȊǳ ǘƧΦ ƴŀ  ╕  



MŠǌŜƴƝ ǎǘǊǳƪǘǳǊƴƝŎƘ ŦǳƴƪŎƝ ǎ ƳƛƻƴƻǾȇƳƛ svazky 

/9wbΣ  ǳǊȅŎƘƭƻǾŀő {t{Σ Ǌƻƪ мфту-1988, experimenty EMC  (European mi 
uon collaboration) a BCDMS 
 
9ƴŜǊƎƛŜ ǎǾŀȊƪǻ  мнлΣ нплΣ нул  GeV 
 
/Ɲƭ ƳŠǌŜƴƝΥ   ╠   do hodnot cca 300 GeV2    

BCDMS:     (.ƻƭƻƶŀΣ/9wbΣ5ǳōƴŀΣaƴƛŎƘƻǾΣ{ŀŎƭŀȅ) 
                             ǘŜǊőŜΥ    ǳƘƭƝƪΣ  ǾƻŘƝƪΣ ŘŜǳǘŜǊƛǳƳ 
                             ŘŜǘŜƪŎŜ ǇƻǳȊŜ ǊƻȊǇǘȇƭŜƴŞƘƻ mionu 
                             ǘƻǊƻƛŘłƭƴƝ spektrometr 
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bŀǊǳǑŜƴƝ ǑƪłƭƻǾłƴƝ 
a to jako funkce 
log Q2 
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±ȇǎƭŜŘƪȅ ƳŠǌŜƴƝ  ./5a{Υ    
 
1)   Integrłƭ  ᷿  

             
  Ὠὼ    ḙ   πȢυ   

    tƻǘǌŜōŀ   Ǝƭǳƻƴǻ 

нύ   bŀǊǳǑŜƴƝ ǑƪłƭƻǾłƴƝ  ǎǘǊǳƪǘǳǊƴƝ ŦǳƴƪŎŜ ƳŜȊƛ    млғ  Q2  < 250  GeV 2 

оύ   ±ŜƭƳƛ ƘǊǳōŞ ǎǘŀƴƻǾŜƴƝ  ŘƛǎǘǊƛōǳőƴƝŎƘ ŦǳƴƪŎƝ ǇŀǊǘƻƴǻ 
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Experiment H1, 1992-2007, DESY, Hamburk 

Elektrony ( cca 26 GeV)  vs protony  (920 GeV) 
 
±Ŝƭƪł ƪƛƴŜƳŀǘƛŎƪł ƻōƭŀǎǘ  
 
Oblast Q2      od cca 1 do  40 000   GeV2   , 
       

Oblast  x   od cca 10-4 
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Ɑ►ȟ╝╒ =         

R=0 



90 



91 



92 

DGLAP   pro kvarkovou distr. funkci   ή ḳ  Ὢ   ȟὭ όȟὨȟί  



DGLAP rovnice 

ȟ
 =   ᷿    ὖᴼ  

  
  ) ╕ ◐ȟ╠ )  +  ὖᴼ   ╖◐ȟ╠   

▀╖ ●ȟ╠

▀■▪╠
 Ґ 
ɻ

ςʌ
  ώ

Ὠώ

ώ
  ὖᴼ  

ὼ

ώ

  

  ύ ό█░    Ҍ  █░  ύ     Ҍ   ὖᴼ  

ὼ

ώ
 ╖◐ȟ╠   

 

Æ   ÄÜÌÅ  ÒÏÚÄñÌÅÎÏ ÎÁ ÖÁÌÅÎéÎþ Á ÍÏĠÓËï ËÖÁÒËÙ 
 
  G = xg 
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{ǘŀƴƻǾŜƴƝ ǇŀǊŀƳŜǘǊǻΥ    ŘƛǎǘǊΦŦǳƴƪŎƝ    a   ˂  ze konstanty ɻ╢ 
 
 
 ƴŀǇǌΦ   aƛƴƛƳŀƭƛȊŀŎŜ    ƳŜǘƻŘƻǳ ʔ  
 
 

 ʔ   =  В       
╕ȟ░▄●▬   ╕ȟ░◄▄▫►

░

▪    

  ƛΣ   ŜȄǇŜǊƛƳŜƴǘłƭƴƝ ōƻŘ 

H1 experiment a ZEUS experiment :  kombinovanł data 
 ŘƛǎǘǊƛōǳőƴƝ ŦǳƴƪŎŜ ǇŀǊǘƻƴǻ όt5Cύ  
Verze HERAPDF 1.0   pouze next to leading order (NLO) 
Verze HERAPDF 2.0    ǾȅƭŜǇǑŜƴȇ Ŧƛǘ   Σ b[h ŀ bb[h 
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H1 a ZEUS kombinace,  NLO fit, NNLO fit,  x-parametrizace  distr. fǳƴƪŎƝ Ǉǌƛ      

Fit od   

NLO 

ὗ  

мр ǇŀǊŀƳŜǘǊǻ    
     
Fixni hodnota 
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NNLO 



tǊƻƪłȊłƴƝ ŜȄƛǎǘŜƴŎŜ ƎƭǳƻƴǻΣ   ǎǘŀƴƻǾŜƴƝ ǎǇƛƴǳ Ǝƭǳƻƴǻ 
 
9ȄǇŜǊƛƳŜƴǘȅ ƴŀ ǳǊȅŎƘƭƻǾŀőƛ t9¢w! Σ  ǎǾŀȊƪȅ ŜƭŜƪǘǊƻƴǻ  ǇǊƻǘƛ ǎǾŀȊƪǻƳ ǇƻȊƛǘǊƻƴǻ 
                                                                  ŎŜƭƪƻǾł ŜƴŜǊƎƛŜ Řƻ ŎŎŀ пл GeV 
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▄  + ▄    Ҧ  ǉ Ҍ ▲    Ҧ н ƧŜǘȅ 

¨ƘƭƻǾŞ ǊƻȊŘŠƭŜƴƝ ƳŜȊƛ ǎƳŠǊŜƳ ƧŜǘǻ 
ŀ ƻǎƻǳ ǎǾŀȊƪǻΣ  ǊŜǎǇΦ ǎƳŠǊŜƳ ƭŜǘǳ ƪǾŀǊƪǻ 
a ƻǎƻǳ ǎǾŀȊƪǻΦ  ¢ȅǇƛŎƪŞ ǇǊƻ ǇǊƻŘǳƪŎƛ ŘǾƻǳ 
őłǎǘƛŎ ǎŜ ǎǇƛƴŜƳ ѹΣ   ȊłǾƛǎƭƻǎǘ   ͯ   ὧέίɡ 

Aparatury TASSO, JADE, CELLO 
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Pozn.  
 
¨ƘƭƻǾŞ ǊƻȊŘŠƭŜƴƝ            Ὡ Ὡ  O   ή ή     ƧŜ ŜƪǾƛǾŀƭŜƴǘƴƝ  
 ǵƘƭƻǾŞƳǳ ǊƻȊŘŠƭŜƴƝ     Ὡ Ὡ  O  ʈʈ  
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tǌƝǇŀŘȅ ǎ о ƧŜǘȅ 
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Testy ŜƭŜƪǘǊƻǎƭŀōŞƘƻ ǎŜƪǘƻǊǳ ǎǘŀƴŘŀǊŘƴƝƘƻ ƳƻŘŜƭǳ 
 
9ƭŜƪǘǊƻǎƭŀōŞ ƛƴǘŜǊŦŜǊŜƴŎŜ : 
 
¨őƛƴƴŞ ǇǊǻǌŜȊȅ ƴŜǳǘǊƛƴΣ  
¨őƛƴƴŞ ǇǊǻǌŜȊȅ ƴŀōƛǘȇŎƘ ƭŜǇǘƻƴǻ Ǉǌƛ -ɹ½  ǾȇƳŠƴŠ 
Experiment BCDMS 
Interference v elektron-ǇƻȊƛǘǊƻƴƻǾȇŎƘ ƛƴǘŜǊŀƪŎƝ 
Experiment CELLO 
Objev W a Z ōƻǎƻƴǻ 
tƻőŜǘ ƭŜǇǘƻƴƻǾȇŎƘ ǊƻŘƛƴ- Z0  ǑƝǌƪŀΣ [9t ǾȇǎƭŜŘŜƪ 
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109 

¨őƛƴƴŞ ǇǊǻǌŜȊȅ ƛƴǘŜǊŀƪŎƝ ƴŜǳǘǊƛƴ ŀ ŀƴǘƛƴŜǳǘǊƛƴ 

Interakce neutrin  
Objev neutrłlnƝch proudǻ Ǿ ǊΦ мфто Ǿ  
 ōǳōƭƛƴƻǾŞ ƪƻƳƻǌŜ Gagamelle 

tǊƻő ƧŜ ǘƻ ŘǻƭŜȌƛǘŞΚ 

bŜǳǘǊłƭƴƝ ǇǊƻǳŘȅ Υ    ŜƭŀǎǘƛŎƪȇ ǊƻȊǇǘȅƭ ƴŀ ŜƭŜƪǘǊƻƴŜŎƘ    ʉ   Ὡ    O ʉ   Ὡ 
                                    ƴŜǇǊǳȌƴȇ ǊƻȊǇǘȅƭ ƴŀ ƴǳƪƭŜƻƴŜŎƘ    ʉ   ὴ    O ʉ   ὧέὯέὰὭὺ 
 
bŀōƛǘŞ ǇǊƻǳŘȅΥ         ɼ ὶέᾀὴὥὨ ȟὸὮ        ʉ   ὲ    O Ὡ  ὴ 
                                     ʉ   ὴ    O Ὡ    ὧέὯέὰὭὺ 
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ŘƛǾŜǊƎǳƧƝ 

OK 
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 ɹ  ς ½  ƛƴǘŜǊŦŜǊŜƴŎŜ Ǿ ƛƴǘŜǊŀƪŎƝŎƘ ƭŜǇǘƻƴǻ  ■ 
           s nukleony 
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 Ǿ ǾŜƪǘƻǊƻǾł ǾŀȊōƻǾł 
    konstanta leptonu 
 
 ŀ ŀȄƛłƭƴƝ ǾŀȊōƻǾł  
    konstanta leptonu 
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½ŀƴŜŘōłƳŜ  őƭŜƴ ǎ ▓◑  
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błōƻƧƻǾł ŀǎȅƳŜǘǊƛŜ 

YƭŀŘƴȇ ƴŀōƛǘȇ ƭŜǇǘƻƴ ǎ  
              ǇƻƭŀǊƛȊŀŎƝ - P 

½łǇƻǊƴŠ ƴŀōƛǘȇ ƭŜǇǘƻƴ ǎ  
                ǇƻƭŀǊƛȊŀŎƝ  P 

błōƻƧƻǾł ŀǎȅƳŜǘǊƛŜ .Ґ 
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B 

LȊƻǎƪŀƭłǊƴƝ ǘŜǊőΣ    ǳǾŀȌǳƧŜƳŜ ǇƻǳȊŜ ƪǾŀǊƪȅ u,d 
 

╕  
Ġ

  ●  В ▲░  ▲░░◊Ȣ▀  ) 

 
 

tǊƛƳłǊƴƝ őłǎǘƛŎŜ ҡ ƳŜȊƻƴ 
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aƛƻƴƻǾȇ ǇǊƛƳłǊƴƝ ǎǾŀȊŜƪ   a ḳ ὥ  
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Interference v elektron-ǇƻȊƛǘǊƻƴƻǾȇŎƘ ƛƴǘŜǊŀƪŎƝ 
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zŀƴŜŘōłƳŜ ƘƳƻǘƴƻǎǘƛ ŜƭŜƪǘǊƻƴǳ ŀ mionu        

ɸ  =   Ὡȟʈ ) 

{ƻǳőŜǘ ǇǌŜǎ ǎǇƛƴȅΣ  Ŧƻǘƻƴ  WҐм   
                                          m  ρ   

2ǘȅǌƛ ƳƻȌƴŞ ƪƻƴŦƛƎǳǊŀŎŜ ǎǇƛƴǻ 
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tƻőłǘŜőƴƝ ǎǘŀǾ Υ ƻǎŀ Ȋ ǾŜ ǎƳŠǊǳ  ǇƻƘȅōǳ  ǇƻȊƛǘǊƻƴǳ 
 ƪƻƴŎƻǾȇ ǎǘŀǾ Υ  ƻǎŀ ᾀ  ὺὩ ίάñὶό ὯὰὥὨὲïὬέ άὭέὲόȟά  ρ 
 
aŀǘƛŎƻǾȇ ŜƭŜƳŜƴǘ ǇǊƻ ƪŀȌŘŞ   
ƳŜȊƛ ƻōŠƳŀ ƻǎŀƳƛ   

 ƧŜ ǵƳŠǊƴȇ  ǊƻǘŀőƴƝ ƳŀǘƛŎƛ 

{ŜőǘŜƳŜ őǘǾŜǊŎŜ  
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Ὤ  Ὤύ   ŎŜƭƪƻǾł ǇƻƭŀǊƛȊŀŎŜ  όǊŜǎǇΦ helicitaύ  ǇƻőłǘŜőƴƝƘƻ όƪƻƴŎƻǾŞƘƻύ ǎǘŀǾǳ 
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tǌƝǎǇŠǾŜƪ ƻŘ ὤ ὦέίέὲό 

+ 
ὤ  

hōŜŎƴŠ Υ  

1 

2 

3 

4 

±ŜƪǘƻǊƻǾł ǾŀȊōƻǾł ƪƻƴǎǘŀƴǘŀ 

!ȄƛłƭƴƝ ǾŀȊōƻǾł ƪƻƴǎǘŀƴǘŀ 

v ƴłōƻƧŜ Ǿ ǇƻőłǘŜőƴƝ ǎǘŀǾǳ όƛύ   Σ ƪƻƴŎƻǾŞƳ ǎǘŀǾǳ όŦύ 
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  h  =     
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=  ὺ 
 

Ὣ    ὥ  
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aŠǌŜƴƝ ǑƝǌƪȅ ½0 
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ὅȟὅ ȟ ÖÅËÔÏÒÏÖÜ 
                      ŀȄƛłƭƴƝ ǾŀȊΦ  konst. 



N= 3 

b  ǇƻőŜǘ  
    ƭŜǇǘƻƴƻǾȇŎƘ 
    rodin 
 
 
 
Experiment DELPHI 
bŀ ǳǊȅŎƘƭƻǾŀőƛ [9tΣ 
 CERN 

  ̀  -  ǵőƛƴƴȇ ǇǊǻǌŜȊ ǇǊƻŘǳƪŎŜ ½ 

/ŜƭƪƻǾł ǘŠȌƛǑǙƻǾł ŜƴŜǊƎƛŜ 

LEP: 
{ǾŀȊƪȅ ŜƭŜƪǘǊƻƴǻ 
pǊƻǘƛ ǎǾŀȊƪǻƳ ǇƻȊƛǘǊƻƴǻ  
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CKM matice 
 
Oscilace mezonǻ .0 
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 korekce ʁ  Ґ л ƧŜǎǘƭƛȌŜ ǎŜ ȊŀƴŜŘōł ƘƳƻǘƴƻǎǘ ŜƭŜƪǘǊƻƴǳΣ Ƨƛƴŀƪ ƧŜ Ƴŀƭł 

ɲḳ  ὶέᾀὨþὰ Ὤάέὸὲέίὸþ ὴὭέὲĳȟ 
 f Fermiho funkce 
    Ƴŀƭł ƪƻǊŜƪŎŜ 
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 f(ή   Ὢέὶά ὪὥὯὸέὶ ȟὯὸὩὶĻ 
bŜǊŜ Ǿ ǵǾŀƘǳ ǎƛƭƴŞ ƛƴǘŜǊŀƪŎŜ 
 ƳŜȊƛ ƪǾŀǊƪȅ Ǿ ǇƻőłǘŜőƴƝƳ 
L ƪƻƴŎƻǾŞƳ ǎǘŀǾǳ 
 q= ὴ   ὴ 
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Prvky  CKM  s kvarkem c 
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Prvky CKM  Ȋ ǊƻȊǇŀŘǻ  ƳŜȊƻƴǻ   . 
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hǎŎƛƭŀŎŜ ƳŜȊƻƴǻ  .0 

bŜƧŘǌƝǾŜ  ƻǎŎƛƭŀŎŜ ƳŜȊƻƴǻ  Y0  
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Oscilace B0 
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╟╢╕ ḳ 

╟╞╕ ḳ 


