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* The analysis of 1997 K —z'ny datfa (i.e.
John Shield’'s analysis) has been
complete for some time now.

* Brad will circulate the draft PRL within the
weekK.

* I'll be presenting the final results at the
April APS meeting. Here is my talk for that
conference........
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The decay K, —»r'ny

* This decay is composed of two different
processes:

- inner bremsstrahlung from one of the pionsin K
—TT

— direct emission from decay vertex

* dominated by M1 term
- conserves CP

* E1 tferm may be present as well

- similar fo K, »w're’e
O



The KTeV/E832 Detector

Pure KL “vacuum”® beam

used in this analysis
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Vlass Plot

* 111.4K events after all cuts.
- Background is 0.6%.
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Kinematic Variables
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Decay Ratfe For K, =y

* The decay rate Is composed of
amplitudes for IB, M1 DE and if present,
ET1 DE

- |IB and E1 DE interfere

- M1 does not
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- Model taken from Sehgal and Wanninger,
Physical Review D46,1035, 1992
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Model of decay

* Three different decay amplitudes
confribute 1o K =y
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E1 violates CP

* g,, describes the amplitude for the

process K, —»z*ny via an E1 photon

* This is mixing type (indirect) CP violatfion
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Energy Spectrum

* Eg spectrum dominated by low energy IB
photons and high energy M1 DE photons

Amplitudes vs EY

* Normalization g
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Likelihood Fit

* Used method of maximum likelihood to
esfimate parametersg ., A./4,, Q..

* Use model described earlier and KTeV
Monte Carlo to estimate acceptance
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Best Fit

* The likelihood fit results in good agreement
between data and Monte Carlo
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Dominant Systematic Errors

* largest systematic errors forg_ . were:

- drift chamber geomeftry
— second order radiafive effects
- background

— physics cuts

* largest systematic errors for a /a, and g_.

were second order radiative effects
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Final Results For 199/ Data

* Measured parameters for CP conserving
Direct Emission:

* 9,,= 1198 £0.035(star) £ 0.086(syst)
- KTeV K, »mrme’e : 1,11 +0.12 (stat) + 0.08(syst)
* a./a,=-0.738 £ 0.00/(staf) £0.018(sys?)
- KTeV K, —»rrme'e -0.744 +0,027(stat) + 0.032(syst)

* Results for g, and a /a, are most precise
to date.
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Final Results For 199/ Data

* Determined upper limit for CP violating
Direct Emission

- 9,.,<0.21 (90% Confidence)
— Sensitivity : 0.0/8(stat) , 0.117(syst)

- Result from K —mme’e 1 g <0.03 (90%

Confidence)

* Using fit parameters, can calculate:

- DE/(DE+IB) = 0.689 += 0.021 ( EY > 20MeV)
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Extra Slides
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Other Resulfs: g -
* NA4S8: from K -t e’'e
- :0.99 *02 +0.07 (syst)

-0.27(stat)

* KTeV: from K —nne'e (1997 data only)

- 11,3504 + 0.04(syst)

-0.17(stat)




§ Other Results :a./a,

e NA48: From KLenﬁre*e'
- 108209 +0.02 (sysh)

* KTeV From K —xntny (1996 Data only)

- :-0.737+ 0.026(stat) + 0.022(syst)
* KTeV from K —mne'e (1997 data only)

- :-0.720 £ 0.028(staf) + 0.009(syst)
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Other Results: DE/(DE+IB)
* Old KTeV result from K, —»mty

- 0.683 = 0.011 using 1996 data
* FNALE/31 from K -7y

- :0.685+£0.04]1
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vent Display of a ntny Decoy

Track and Cluster Info
HCC cluster count: 2
ID Xcsi Ycsi PorE

[T 1:-0.5194 -0.8033 -10.38
C 4:-0.5278 -0.8082 1.57

[T 2: 0.5018 0.4753 +20.02
C1: 0.5226 0.4737 9.53

C 3: 0.1966 -0.1837 5.08
C2: 0.4508 0.4725 0.88

Vertex: 2 tracks, 1 clusters

X Y z
0.1120 -0.0009 132.469
Mass=0.4923 (assuming pions)
Chisq=1.05 Pt2v=0.000006

Cluster
Track
10.00 GeV
1.00 GeV

0.10 GeV
0.01 GeV




24

Andlysis Cuts

Cut Variable Keep Event If..

Kaon Mass 048967 Gl < Moy < 050567 Gel ¢
TARE B QU0 G

Aa0n Momentum 250 GeVC < Py < 1600 GV

)

oton Energy in Lab Frame
foton Energy In Kaon Rest Frame, From Calorimeter

foton Energy in Kaon Rest Frame, From Kinematics
r Ivariant Mass, Implied From Above Cut

Shape v For Photon Cluster
Quter Fiducial Cut For Photon Cluster
Inner Fiducial Cut For Photon Cluster
Photon/ Track Separation at Cdl
umber of Photon Candidates That Pass ALL Clts

00Kin w.r . Regenerator

op0fin w.£. Target ( Crunch Cut
3 pplkin

[ Vertey
al
Track Momentum
Verter ¢

Magret Offet

Track x Separat |on at (4l
Number of Tracks
Beam Selection

O O

£, > LGtV

JOMEV ¢ &, <TT5.0 VeV

20MeV < E CIT0.1 MeV

0. 2799 GeV/c U < 04T GeV/
vl

TSEEDRING < 18.1 cm
TSWLATNGD > 4.5 cm

0> 30m

Nogps =1 ONLY

0 OGeVQ/c ¢ P2 < A0.0055 GeV / :

< 0,002 GeV /
passes
1200m <Mz 1580m
En <085
TREP > 8.0 Ge\
YTICHE < 50,0
TRROCHT < 50.0
Az 30m
ITRE =2
GTREGHITIT <
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Systematic Errors

Source

Differing initial MC parameters
Kaon Beam Momentum Uncertainty
Background uncertainty

Pion bremsstrahlung
Non-Orthogonality of chambers
Physics cut variations

Fitting resolution

FE.y,cosf resolution

n4_ uncertainty

6o phase uncertainty

61 phase uncertainty

Total Systematic Error




