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CP violation: direct vs indirect
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o K? and K are mixed. Kg and K are observable
states.
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e K; — mm decay was observed in 1964, first sign of CP
violation

e “Indirect” CP violation - K, Kg are not CP

eigenstates:
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e “Direct” — CP violated in decay amplitude
K° - mr # K =

can be measured as a difference between 77 7~ and
7970 decays:

K, —ntn) /T(Ks > nn7)
KL — 7% / T'(Kg — n°n°)

1 + 6Re(€ /e) =



Theoretical estimations
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Standard Model explains CP violation as due to complex
phase in quark mixing matrix. Both Indirect and Direct
modes are present due to “box” and “penguin” diagrams —
€ /e # 0.

In Superweak Model only indirect CP violation is present —
e/e=0

Estimation of € /e within the Standard Model is difficult.
Both very large (m¢op) and very small (m) scales are
present.

Theory estimations:
Munich Group 1999 3.6 +3.4 x 10~

Rome Group 1997 4.6 £3.0 x 1074
Trieste  Group 1997 17“33 x 104

Old experimental results:
FNAL E731 Re(€'/e) = (7.4+5.24+29) x 10~*

CERN NA31 Re(€e'/e) =(23.+£6.5) x 10~*






