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e 1 —eTeeTe” Branching Ratio Analysis:
+ Method and Selection
+ Result

e 10 —eTe"eTe” Maximum Likelihood Fit:
+ Likelihood Function
+ Results
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* Normalize K; — 7%, to K; —» 779 7%:
DD DTD

_ Npp €p . Bye - By,

R o 2
Naop  €pp Beefy

R

* Trigger 1 Data:
+ 4TRACK output of 2e-nclus Crunch

+ Require exactly 8 hardware clusters, 4 of which
match to tracks

* Same selection requirements applied to both modes

e Main background from K — 7°7’7% with external
conversion before DC1
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Variable

Accepted Range

Minimum Cluster Energy
Total Csl Energy

Minimum Cluster Separation
Minimum Track Momentum

E/p

2
XVG rtex

2
Xmagnet
z-Vertex Position

Total Mass
2
Pr
2
Xpairing
Track Separation

> 2GeV

40 — 210 GeV
> Hcm

> 2GeV

0.93 — 1.07

< 40

< 100

94 — 157m
480 — 515 MeV
< 800 MeV?
< 12

< 2mm
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* External Conversion upstream of Spectrometer:

) —ete

Kp — § 70—y + YN —eTe N

T =y

After all cuts: 0.2 % of sighal and normalization

e Kinematic Misidentification:
A small number of normalization events are identified
as signal (0.4 %), and signal as normalization (0.3 %).
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Win97 Sum97 99
Npp 5429 4152 20930
Nop | 26011 19879 95361
epp | 0.00196 0.00194 0.00321
e2p | 0.00213 0.00212 0.00327
Npp/Nap | 0.2087 0.2089 0.2195
€20/€DD 1.087 1.093 1.019
dpe | 0.9975 1.0025 0.9974
R | 0.2263(34) | 0.2289(39) | 0.2231(17)
R =0.22444+0.0014  x* =22
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Category | Source Error (%)
Theory Vi 0.04
M(a, ¢, 0) 0.01
Simulation | DC Res 0.84
Material 0.15
DC Ineff 0.04
Csl Res 0.02
Analysis MC Stat 0.26
Cut Var 0.21
Backgrounds 0.15
Total Uncertainty 0.93
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Based on 30,315 BG-subtracted events:

B4e - B
B 11— (.2244 4+ 0.0014(stat) & 0.0021(syst)
Bye(x4. > 0.9 : —
4 (5'7; ) _ 3.30 £ 0.04(int) £ 0.18(ext)] x 107°
Yy

B4e(,y) (aII £E46)

5 — [3.50 £ 0.04(int) & 0.19(ext)] x 107

7Y
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* Final KTeV Result: (pending new 7 — ete~~ measurement)

Bue(24e > 0.9)
B

= (3.30 £0.18) x 107°

Yy
e 1962 Samios Result:

B4e
B

= (3.18 £0.30) x 107°

Yy
e Barker et al Calculation:

B46(£E46 > 09)
B

—3.331 x 107°

7Y
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Interaction has the form:
L~ | Freupe + Fs(9upGvoe — 9uouvp)| FH EFFII

where,

szgf(xlaxQ) COSC FS:gf(IMIQ)SinCeié

® DIP Form Factor:

T1 T2 2 L1I2
Joip(z1, 2 =1—Oé,u( + )Jrﬁ,u
&) R (= 1) (L — pa)

® Coupling Strength: Fs/Fp =tan(el® =k +in
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tan
B
=
K
k = tan  cosd ¢ = tan~ ' /K2 + n?
n = tansind 6 =tan" ' \/n/kK

KTeV —p. 11/17



dr’
— ~ 1+ Acos2¢ + Bsin2¢

dg

On the n-axis:

A~ —0.19 (1 —27%)
B ~0

Resolution on ¢ will reduce the
amplitude, increasing 7.
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k = —0.008 = 0.009

n = 0.135 & 0.026
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Source Qv K n

Statistical 1.0 | 0.009 | 0.026
Normalization 0.3 | 0.005 | 0.006
Cut Variation 0.9 | 0.010 | 0.006
¢ Blas - - 0.087
Total Systematic | 0.9 | 0.011 | 0.087
Total Error 1.3 | 0.014 | 0.091
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Maximum Likelihood Estimate:

a=13+1.3
k= —0.008 & 0.014
n = 0.051 4 0.087

Allowing CPT violation:
n < 0.200 implies (< 11.3°
Requiring CPT conservation:

k| < 0.031 implies (¢ < 1.72°
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* Previous Direct Measurements: (from 7% —ete™~)
a = +0.015 £ 0.025

* Indirect Measurement: (from ete™ — nlete™)
a = +0.033 £ 0.004

e First 7 —eTe"eTe™ Result:

a = —0.040 £ 0.040
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* One paper including 7 — eTe~eTe™ Branching Ratio
and mv*~* Vertex measurements
* Branching Ratio:

+* DC Resolution; reduces total error from 1.12% to
0.74%

+ Many small error sources crop up next
o mlv*~* Vertex:
+ ¢ Resolution Bias: only impacts limit without CPT
conservation

+ Cut Variation: minimal improvement to form factor
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