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Outline of Today's Tall

* Arecent theoretical analysis (Valencia &
Tandean, PhysRev D62 (2000) 116007) of K->
Tty has cleared up some ambiguities about
the parameters involved in the measurement
of CP violation in this mode. The study also
complicates the simulation of these events.

e Today Il
- Review the general facts of this mode
- Detail the recent developments
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* The main goal of the analysis is to
measure the CP violating parametern,

which characterizes the amount of CP
violation in K- 1y decays.

e This allows for a measurement of direct
CP violation in this mode via the

Calculationofe ,_ =n, —n,.

» Non-zeroe¢',, DOES indicate direct CP
violation in excess of €.
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e The starfing point for this discussion of ..,

IS The equation describing the distfribution
of the my decay vertex in the

regenerator beam as a function of
proper fime:




* The following definitions are useful:
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Amplitudes Ki-om" w7y
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Yis™ f d[PS] ([EIB< KL)+ EDE<KL)][EIE<KS)+ E;E( Ks)]"‘ M<KL) M* (Ks))
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* |[Tis also necessary to note that:

EIB(KL B EDE KL)
EIB(KS L EDE KS)

N, , #

e However, one can define:

EIB(KL) EDE(KL)

EIB(KS) EDE(KS)
which is NOT the same parameter that
appears in the vertex distribution.
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* Using the following matrix elements, we can
write down theoretical predictions for the
previous parameters in ferms of the '‘a’'s and

g’s.

M| V2R eA,e”
Ep(Ks)=|—
oK E’ | 1—-B*cos’(0)
M \EReAOn e
Bl KoL) = E2K 1—ﬁzcos+2(9)
Y
a .
M(K,)=ilg . +a,|e”
(K= m—nmg+2E M,
EDE( Ks)z ‘gEl(i)| e”

i5,

EDE( KL) = ‘ gEl(i)‘ ei(élﬂbe)"' | ‘ gEl(d)| €

same as g, for K ->mny and mee new parameter
(indirectly CP violating) (directly CP violating)




* The most interesting parameter to
calculate is Q L

My V2R €A, _ e’
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E° |1—B*cos’(0) €]

‘gEl(i)‘ ei<6l+¢e> + ‘951((1)‘ e’ — n,_ ‘g|E€1|(i)‘ e’
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indirect CP violation terms
are eliminated




* Following Valencia, we can then define
a new direct CP violation parameter

N gEl(d)M

" T 4V2ReA,
This leads to 2
5'+_y=n+_y—n+_=€e(6 T >25|— (1-B%c0s’(0))

which is nof constant throughout phase
space. Moving on to the observable, we
can define

2

€. .= JdlPse', _ |Es(Ks)+ Epe(Ks)]

Keom my
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* Returning to the vertex distribution,

neglecting M1 emission from the K, and

using the definitions made so far,
Y1s— f d[ PS](” + - y[ EIB(KS)+ EDE( KS)][ElT_%( Ks)"' ESE( Ks)])
— f d[PS]((’? + — +E'+ —y)[EIB(KS)_I_ EDE(KS)][EIE(KS)_I_ ESE(KS)])

o =(nl+_+e'+_y)FKS_m+n_y
In a similar fashion,

omin =] d[PS (\EIB )+ Eoe(K \2+\M(KL)\2)
— [ d Ps( 1+71)|Eg(K +EDE(KL)\2)
= [ d PS( 141\ y| \EIB +EDE(KS)\2)
~ [ d[PS]( 141 (|n+_| +2Re(n]_¢ ))\EIB +EDE(KS)\2)

N<1+I’)(|)’]+_|2+2Re(ni— +—y))['KS—>7T+7T_)’




* Putting everything together, and
dropping a common factor of the partial
width of K-> 'y, we get :

T

dN = -
MNoclofe "+ [, [+2Re(n] ', )|@+re
b
+2|n+_+e'+_y||p|cos(AmT+c/>p—4cl>n)e :

Phase of r]+y
* Comparing to the fraditional form shown

below, itis clear that n, =n,_+¢€ _ Os
expected.

dN - 2 —TLL
o |p| e +|n+ B y| (1+r)e
ke

s
+2[n, _ |lolcos(AmT+¢,—¢,)e ’
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* In light of this, it is now clear that the

parameter appearing in the vertex
distribution is:

Direct and Indirect
CP violation

in K-> 11t

2

(1—B°cos(6) )| Eja( Ks)+ Epe(Ks)]

Direct CP Violation
iNK ->T1 1y

vid E1 Direct Emission
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* The value of n, depends on the area of

phase space studied. A fit of dN/dt for
low energy gammas in the kaon rest
frame would yield a different value of ..,

than higher energy photons.

* This will clearly effect event generation
for the MC, and re- weighting
fechnigues. A way must be found o
iIncorporate these new findings into the
analysis.
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Next S#gp

* Devise a MC event generator that takes
the kinematic dependence of .., (and

) infto account, and/or develop a re-
weighting scheme that does the same.

e See if the new technique gives better
results than the default MC for this mode.
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