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An introduction to K; = utu~ and K¢ » u*u

Flavor Changing Neutral Current (FCNC), loop-suppressed in the SM
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Short Distance Perturbative physics (can be calculated accurately)
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BR(K; » u*u™) =(6.84+0.11) x 107° has
been measured in the LHC precisely.

INFNNA-IV-97/40
DSFNA-IV-97/40
hep-ph/9708326
August 1997

BUT.. Can we extract short—distance

information from B(K; — pu"u™) ?
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CP properties of the final state depend on the
relative angular momentum = 0,41
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. “Bibbity Babbity Boo”-ing some parameters
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“Before CP-violation’: LM “After CP-violation™:
- We start off with 6 parameters [ Left with ]ust 4'
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Time dependence measurements

A clever way to measure 4 unknowns!
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The big reveall
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In the Standard Model...
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The Main Takeaway

Before: After:

The decay Kg — utu~ was Our claim is that this decay is:
considered to be:

Experimentally challenging, but..

* Theoretically unclean

Theoretically Clean
* Experimentally challenging (a property shared with the decay K; = mvv)
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New Physics Sensitivity?
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What next?

On the theoretical side Some issues on the experimental front..
. * New Physics (NP) sensitivity of the * Experimentally, in order to see time
Kg — pp decay rate? dependence, need around 1013

K — pTp~ beyond the standard model (?,“ \ 2 N 5-8 o ’j_ > eVGHtS pef year

i e Ny * Itis difficult to produce a pure K°
beam, current experiments produce

either K, or a mixture of K and

K°.

* Other decays suchas K - il
K — nml™1l™ could also have a
similar rags to riches moment?
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