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e Status of Rel¢ /e).

¢ Appetizer for the K, = n* Fu charge
asymmetry result to be presented at BCP4.

¢ The richness of the K — mwe*e™ system.

¢ Employing K — 7"v" decays to extract |Viq|
from Kr — p*u~: What are the prospects?
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o E832 (¢ /¢) - ET99 (Rare Decays)

> 2 K1, beams (1 Kg beam for E832)
> High precision Csl calorimeter

» Low mass spectrometer

> Excellent photon veto system

» TRD package for E799




KTEV Event Display
Igarage/leibig/irk/dd. dat

Run Number: B387
Spill Number: 89

Event Numbaer: 10122255
Trigger Mask: @

AN Thiras

TMHME
HCC cluster count: 8
ID Xesi Yesi PorE

[T1:-GJIEI 0.0023 6.71
C 5: -0.8007 0.0037 6.69

[T 2: 40.3480 -0.0864 -7.98
C 7:-0.3517 -0.0880 8.05

[T.'i: 0.3308 -0.0252 +12.03
C 2: 0.3312 -0.0257 12.05

[Tit 0.8858 -0.0040 +3.08
C 1: 0.8939-0.0118 3.10
G 3:-0.3060 0.2664 12.66
C 4: <0.2637 05366 2.98
C 8:-0.1676 -0.2724 13.13
C 8: -0.7397 -0.5751 2.30

Verlex: 4 tracks

A Y £
-0.1310 -0.0027 148.083

Chisqed.74 PI2v=0.008618

O - Cluster

() - Track

B - 10,00 Gev
- 1.00 GeV

B - 0.10Gev

B - 001Gev

KL‘ —> TP TS XY
LYY
e es”

111111

oo - s T -




|-I_nterfere-lﬁa of Kg and K L\
H =yt

L
n'l»
l.ll.I'lIlll'Ill-_l..l.].-i.il'lllll_‘_‘_l_‘.l;‘.

126 130 135 140 145 150 188
Interference downstream of the Regenerator, 40 < P, < 45 GeV

g"" /f/zé'[}z +02/-£/ -P"’Za.s@m +¢‘[P
+4.



Semileptonic Charge Asymmetry (K—mev)

Charge Asymmetry (%)
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Vacuum Ke3 Charge Asymmetry
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e CP Violation:
» Ky observed to go to wm (Christenson, Cronin, Fitch, Turlay (1964))
> Bulk of effect comes from A(K° - K°) # A(K° — K°)

> Mass eigenstates are not CP eigenstates
Ksox Ki +eKy, K xeK; + K. =
s 1 2, AL 1 2 m.m!o\m.mormm:u

— AM.N@W n—uc.ONuwv % u—rclu X\‘

e Standard Model explains CP violation via quark flavor mixing matrix
» € arises from non-trivial complex phase: 1 # 0

2 .
, A Vaa Vao Vs v 1= A AN(p-in)
CKM = ed Ves Voo | = - 1-2-) A\?
Vea Vi Vi AN(1-p—in) —AN 1

> Unitarity — 4 independent parameters for all quark mixing effects
> p and n measurements in different quark transitions will test this



Calculating € /e

o ¢/e=A’)® .7 [co + Ry(ceBS"? + cs BEY))

e.g. A. Buras hep-ph/9806471, R. Gupta hep-ph/9801412
> Bg s - low energy (not perturbative) QCD

e Bg and Bg are theoretically difficult, and tend to cance
> € /e is hard to predict

e Variation in predictions from Re(e /e):

(4.6 £ 3.0+ 0.4) x 10~* (Ciuchini, et al., Jan 97)

(5.7 4 3.6) x 10~* (m, = 130 + 20 MeV) (Buras, et al., Jan 99)
(9.1+£5.7) x 1074 (my =110 £ 20 MeV) (" " ")

(17%13) x 10~ (Bertolini, et al., Feb 98)

This is just a sample....



Current Experimental Status
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e World Average: Re(e /e) = (19.3 + 2.4) x 104
x? /ndf = 11.1/5, CL=5%

o c /e is clearly non-zero.

n is therefore also clearly non-zero, despite theoretical
uncertainties



KL = ntn"ete”

¢ Closely Related to K; = ntn
» CP Conserving and CP Violating components:
CP Violating

%%

Direct Emiuiun

¢ Interference = 4* polarization

» asymmetry in angle ¢ between 7*7~ and e*e~ planes
» T-Odd and CP-Violating asymmetry
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phi-Asym

Arbitrary Units
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E799 Acceptance
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dI'/d¢ (theory), arbitray units

dI/d¢ = I',c08°¢ + T',sinp + I';singcosé

wmmm Sum of M1 + interference
wesss pure M1 (14 2cos’y)
--------- M1—Brem interference (singcosg)

i
.....
"
¥

]
Yoy
&,
"
¥,

'-r'
"

s
"
o

#
"oy
#
L

rrrrr

7 Fr T |' T I T | [ I T L] I I I | DN I '|' T T '| L il L] |' 1

0 0.5 1 1.5 2 2.5 3
¢p-angle (radians)



‘T-Odd Asymmetry Distributions

The T-Odd asymmetry (A) is defined as the
normalized integral difference between the
singcosp < 0 and singcosp > 0 data, and is
manifest as a phase shift in the the ¢ distribution.
The measured asymmetry is 13.6 + 2.5 + 1.2%.
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The data are shown as dots, the theoretical

expectation as a histogram.




M. Arenton

KTeV Rare K Decay Results

Moriond EW, March 20

Theoretical Model (Sehgal and Wanninger)

K->nnee Processes

a) Bremsstrahlung
CP Violating(e) =%

Ky

¢) EIl Direct Photon Emission
CP Violating or Direct CP(g")
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Ceassmoy. Lrerue=.

Figure 1.1:

Figure 1.2: Electron scattering on K° and K°

3

'

> Ecgcrromic /2EGENERATIONT CAN 2
PROBE [, CHARGE RANCS. = ~fe

[ yn., 3- Ec?gavfaﬂi SOV ﬁ‘a./s ﬁgp -23_’ /0%0 (1



r 0-2 — — ——
£
g 0.1 =
F ]
0
0.1 -
B H.Foetn et ol, Phys. Lett. 308(1968)276
L A F.Dydak et al, Nucl, Phys, B102(1976)253
¥ W.R.Molzon et al, Phys, Rev, Lett. 41(1978)1213
O «Tev (Prefiminory)
0.2
C/vm‘r-‘ Tare /8 REatcy A EASHRE O
e,

*
THE S=rAVE compovesrof T

OTHER S~wWAVE CompfPodEBATS JrE
Engplorgn TO BE SMUU Al ARE

priEfe. STUVDK



-

we W..Giersche, C.R.Munz, Phys. Rev. C53 (1996) 2554

3

=)
3

negative K° charge radius -<r’> [fm’)

0 100 200
mass difference m -m, [Mev/c?)

SMMNocet 27 svosaTS A RELATIVELYy cot
S7TRANGE QM MASS,



/C‘_-r T CE

O EODIEL .
N———

o LNE7ALED S7TUD/IES OF EX TRLTING
CHARGE RaDIVS ARe LmOER tigd

o SearcH Feor K-> 7T ee”
wit BE pEIEJTED AT RCPY.

o Tor owd S s XIJ  PBUSE
7O OAIE.



CAN weE ACCESS THE
“ sworT orsTaNE P8I

OF KTt ¢

(ko) | =g+

B

|

- £51:40N (o) ~axto

PDG: B( K,:_,"""/L;“'-') =(77'2- - ‘74’

IS THERE ANY HOPE &

3



SMITARITY RBOUND 2
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B. Quinn

Ky = ptp~y
Branching Ratio Measurement

9105 Signal Events
0.490 GeVie' <m, < 0.506 GeVic’

Signal:Background = 41:1

03 0.4 0s
W'u"y Mass

Gﬂ'ky

‘ BR(KL = p*p~7) = (3.66 £ 0.04,¢0¢ % 0.07,y,) x 1077 ‘
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‘ Dimuon Mass Distributionl

¢ The Data/MC ratio is the measured valne of the
form factor, | f(z) |?

¢ Completely model-independent
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