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QCD : real particles are color singlet
aŜǎƻƴǎ ŀǊŜ ŎƻƭƻǊπŀƴǘƛŎƻƭƻǊ
ǇŀƛǊǎ

Baryons are red-blue-green
triplets

Other possible combinations of quarks and gluons  :
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o▲▲ǎǇŜŎǘǊƻǎŎƻǇȅ ǿƛǘƘ ƘŜŀǾȅ ǉǳŀǊƪ όƳƻǎǘƭȅ Ŏ ƻǊ ōύ ŀǊŜ ōŜǎǘ ǇƭŀŎŜ ǘƻ ǎǘǳŘȅ ǉǳŀǊƪ 
ƳƻŘŜƭΦ

o{ƛƳǇƭŜ ǘǿƻ ōƻŘȅ ǎȅǎǘŜƳΣ ƴƻƴπǊŜƭŀǘƛǾƛǎǘƛŎ ŀƴŘ ƴŀǊǊƻǿ όǿƛǘƘ h½L ǎǳǇǇǊŜǎǎƛƻƴύΦ
oCǳǊǘƘŜǊΣ ƻƴŜ Ŏŀƴ ǎŜŀǊŎƘ ŦƻǊ ŜȄƻǘƛŎǎ ǿƛǘƘ ǘƘŜƳΦ



Production of ήή(-like)
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ήήόπƭƛƪŜύ ǎǘŀǘŜǎ ǘƛƭƭ ƴƻǿ

Áмт ȅŜŀǊǎ ƘŀǾŜ ǇŀǎǎŜŘ  ŀŦǘŜǊ ǘƘŜ ŘƛǎŎƻǾŜǊȅ ƻŦ ŦƛǊǎǘ ὧӶὧπƭƛƪŜ ώ ·όоутнύϐ ōȅ ǘƘŜ .ŜƭƭŜ ŎƻƭƭŀōƻǊŀǘƛƻƴΦ 
ÁtƭŜƴǘȅ ƻŦ ǎǘŀǘŜǎ ƘŀǾŜ ōŜŜƴ ŦƻǳƴŘΦ
Á{ŜǾŜǊŀƭ ǎǘŀǘŜǎ ŦƻǳƴŘ ƛƴ ƻƴŜ ǇǊƻŎŜǎǎ όƴƻǘ Ŝŀǎȅ ǘƻ ǳƴŘŜǊǎǘŀƴŘύΦ
Á{ǘŀǘŜǎ ƘŀǾŜ ƴƻƴπȊŜǊƻ ŎƘŀǊƎŜΣ ǎǳƎƎŜǎǘƛƴƎ ǘƘŜƳ ǘƻ ōŜ ǘŜǘǊŀǉǳŀǊƪκƳƻƭŜŎǳƭŜπƭƛƪŜ ǎǘŀǘŜΦ
ÁLƴǎǘŜŀŘ ƻŦ ŎƻƴǾŜƴǘƛƻƴŀƭ ǎǇŜŎǘǊƻǎŎƻǇȅΣ ƛǘ ƛǎ ƴƻǿ ŜȄƻǘƛŎ ǎǇŜŎǘǊƻǎŎƻǇȅΦ
ÁIƻǿŜǾŜǊΣ ǘƘŜ ƭƛƳƛǘŜŘ ǎǘŀǘƛǎǘƛŎǎ ŀƭǿŀȅǎ ŎƻƳŜ ŀǎ ǘƘŜ ŜǾƛƭ ƭƛƳƛǘƛƴƎ ŦŀŎǘƻǊΦ

.ŜƭƭŜ LL όǿƛǘƘ ŀōƛƭƛǘȅ ǘƻ ŀŎŎǳƳǳƭŀǘŜ рл ǘƛƳŜǎϝ ƳƻǊŜ Řŀǘŀ ƛƴ ŎƻƳǇŀǊƛǎƻƴ ǘƻ .ŜƭƭŜύ Ŏŀƴ Ǉƭŀȅ ŎǊǳŎƛŀƭ 
ǊƻƭŜ ƛƴ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜǎŜ ǎǘŀǘŜǎΦ

ϝ¢Ƙŀƴƪǎ ǘƻ ǎǳǇŜǊ Y9Y.
р
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.ŜƭƭŜ ǘƻ .ŜƭƭŜ LL
±ŜǊǘŜȄŘŜǘŜŎǘƻǊ
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59tC9¢ҌпƭŀȅŜǊǎ5{{5
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Ϥнр˃ƳǿƘƛƭŜƛƴ.ŜƭƭŜϤрл˃Ƴ
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Dƻŀƭ Ҕ Ϥ ол Ȅ Y9Y. ƛƴǎǘŀƴǘŀƴŜƻǳǎ 
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[ǳƳƛƴƻǎƛǘȅ ǊŜŎƻǊŘ Υ
σȢρ ρπÃÍ Ó
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