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Results on yPT:

o K5 — 7r0fy’y

o Kp s —

Results on indirect CP-violation:

e K; — eTnTr, not so rare...

Results that are input for direct CP-violation:
o Kg — mleTe™

o Kg —mutu~

Future:

o V,s: Kaons & Hyperons
e Direct CP: K charged asymmetries
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Simultaneous K7 and K¢ Beam Line

=== Jsed for Re(e’'/e) measurement until 2001
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=== D02 data-taking used only the K target
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Detector
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Overview of NA48 runs
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K1 — myy: Physics

=== Decay amplitudes
o xPT, O(p*) prediction: BR ~ 0.6 -107° ( Only ~1/3 of the experimentally

observed rate)
o O(p®): rate and m.,-, spectrum well reproduced by VMD mechanism (a.

coupling constant).
e a, allows CPC component of K; — mw%eT e to be predicted.

O(p?) VMD
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K1 — n%y~: Analysis
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=== 10098-1999 Data.
= 2558 K1 — w°~~ selected events (132 < mj o < 138 MeV/c?).
=== Background:

o K; — 279 (0.16 £ 0.08)%

o K1 — 37°: (2.74 4 0.42)%

¢ Pile-up: (0.32 +0.21)%
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K1 — 7yv: Results

# — —(0.46 :I: 0.03stat :I: O'O4Sy3t

e Main source of systematics:
— Monte Carlo, Acceptance, Background.

mm | BR(K — 7%y~) = (1.36 & 0.03,¢a¢ & 0.03,,¢ + 0.03071m) - 10—6

e Normalization channel: K; — 7979

e Main source of systematics:
— Acceptance, a,.

BR(K1 — n%te )|cpc = (4.71“3;3) . 1013
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Kg — my~y: Physics

=== PT prediction

— XPT: i’+n
- — xPT: T[00n|y

Ur dri/dz

 BR(Ks — 777)z,>0.2 = 3.8-107°
(Ecker, Pich, De Rafael 1987)

--- p-indep. weak vertex

3-body phase space

e Chiral structure of the weak vertex from dI" /dg?
distribution.

2 025 03 035 04 045 05 055

z:=0"IMg

=== \]easurement
e Data from 2000 near-target run.
e Background: — Accidental s> Timing
— Kg — 7070 s | inematics
— 20 5 An® — na%xO s inematics
— K1, — 7%y s> | reducible
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Kg — m’yv: Result (Preliminary)

] Source Events
=== 31 signal candidates Accidental 7.4 +2.4

Kg — 7m0 | 2.4 £1.2

C 0
=== Systematic Effects Kp — 7y | 3.8 £0.0
Acceptance +0.7

+ data
e data - bkg
W K -myyMC -

—— XPT prediction

B K _-myMC
0 Kg-1'md MG
M accidental bkg.

phase space
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mm Result | BR(Ks — 7°vv) = (4.9 & 1.6510t & 0.8,4s¢) - 108
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Kg — ~v: Physics

== [Decay Amplitude
[ XPT 0(294) prediction: BR=2.1" 10_6 (D'Ambrosio, Espriy, Goity)

=2 [Neasurement

e Data from 2000 near-target run.
e Main background sources:

— Kg — w00 — Cut on z vertex
— Kp — vy m—
e Other backgrounds:

— hadronic bckg., accidental vy pairs (2.1 4+ 0.7%)
— residual Kg — 7970 (2.1 + 0.4%), Dalitz decays (1.5 + 0.3%).

Irreducible
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Analysis
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== K flux from K; — 37° (2000 far-target data):

I'(Kr — v7y)

I'(Kp — 3n9)

(2.81 4 0.015¢qt = 0.025ys¢) - 1073 | PDG: (2.77 4 0.08) - 10~ 2

=== Normalization to Kg — w°n? decay rate
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Kg — ~vv: Result

= 7461+172 signal candidates

BR(Ks — vy) = (2.78 £ 0.06,4q¢ & 0.035y5¢ £ 0.02¢4¢) - 107

=== 30% difference from O(p*) xPT
prediction.

7 === |ndication of a large O(p®) con-
ol tribution.

- 0" 0(p")
XPT

NA31 NA48/99  NA48/00

0
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+
K; — e 7T:FV6

BR(Kp — etn U.) — BR(Kp — e mtv,) 2Re(e)
BR(Ky — etn—p.) + BR(K; — e~ nwtv,) 1+ |€|?

Oe

CPT invariance.
AS = AQ.

Measurement:

2001 Data.
5. = N(EL)-N(Kg)
¢ N(KL)+N(KS)
e — 7 identification by E(LKTr)/p.
Selected Events ~ 2.1 - 108 (~ 10® per B orientation mode).

Statistical Error ~ 7 - 109,
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K — e*nTu,: Analysis (Preliminary)

=== Systematic Effects Source (10-5)

Trigger +25.7 £5.8
Pion ID -16.7 £2.4
Punch-through -1.9 +£2.3
Acceptance +2.0
K; — Kg Inter +0.4
Accidentals +0.4
Background +0.3

e Fake asymmetry from particle inter-
actions

e Data control samples:

— Ky »>nata—nY

— Kg —»7ntn—

e Corrections track momentum de-
pendent

o XIndf=69/8 .

\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\i\\\\i\\\\i\\\\
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K — e*rTv,: Result (Preliminary)

| 5. = (3.319 &£ 0.0704¢4¢ & 0.068,,s¢) - 1073 )@m

e Average over magnetic field orientations (I-r fake asymmetry suppressed).

=== \\orld average: |J. = (3.323 4+ 0.055) - 10>

Columbia 69
CERN 70|
Princeton 73 |

CERN 74
NA48 03|
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Conclusions on results from 1997-2001 data

mm K — w097  Phys.Lett. B 536 (2002) 229-240
. a, = —0.46.
e Negligible CPC contribution to K; — wlete.

— Kg — 71'0’7’7 Preliminary
e First measurement of Branching Ratio.

mm— K s —> 7Y Physlett. B551 (2003) 7
o Precise measurement of the I'(K;, — vv)/T' (K — 37Y).
o Large O(p°®) contribution to BR(Kg — 7).

— K; — 6:|:7T:FV Preliminary

e Competitive charge asymmetry measurement.
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K; — m’eTe™ has three components

Current limit: BR(Ky, — mee) < 5.1 x 10719 [KTeV PRL 86 397]

Direct CP violation: Given by n or S(A¢)
S(Ae) =nA%N° A = Vi Via

I(Ae) = (1.30+£0.12) x 10—

[ Kettell, et al, hep-ph/0212321 |
BR(K; — mVee)|cpp ~ few x 10712

Indirect CP violation:

BR(KL — 71'Oe+e_)|gp1

= |e|2(:—g)BR(KS — mleTe™)

CP conserving: Given by BR(K, — 7%yy)

BR(KL — ’IT0€+€_)|CPC

= (0.47%533) - 10712

Interferance between the Direct/Indirect CP violating components will
depend on the size of the as coupling.

Can we measure a,? = BR(Kg — nlete™) =5 x 107?|a,|?

Mayda M. Velasco, Northwestern University Fourth Tropical Workshop on Particle Physics and Cosmology, Australia



NA48 Results on K7 and K g Rare Decays

First Observation of K¢ — mleTe™

= CERN-EP Seminar — June 10, 2003
4.2x10'° K5 decays in the fiducial volume in 89 days.

Significant contributions to the background in the signal region

control region | signal region

003 0.007

0.11 0.075
0.19 0.069

Total background 033 0.15

_1:' |:|::|

Total background in the signal region is 0.15_; ,, event

To be compare to the K enviroment: KTeV 2 events with 1.1 background
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First Observation of K¢ — mleTe™

BR(Ks — mete™) = (5.87573) - )&Wﬁ

i

DATA +- Jd 0 DATAs

- 01 015 02 025 03 035 - ﬂf1 0.11 012 0.13 0.14 0.15 0.16 tl.lﬂ'

m,, /GeV m, /GeV

Preliminary measurement of |a,|?: ||as|? = 1.081L8:§?
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Implications for K; — mleTe”

Measurement of |a.| allows BR(K} — n%%e™) to be predicted as a
function of Zm(A;) to within a sign ambiguity :

BR(K}, — m%*e™)cpy = (15.3a§ + 68522 |q,| + 2.8 (f'.j;-_": )) x10712

indirect interference direct

BR(Ky — n%te”)cpy = ( 17.7 & 9.5 + AT Jocig*4

Im },=1.30°0.12
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Implications for K; — wlu™ ™

BR(Ks — ne¢Te™)/BR(Ks — mutpu~) ~5

ALL CUTS BUT m,, data intime
D : D

INTRIES L ENTRIES
.ﬂr\ 0.00 0.00. DOO
00 . 0.00
.00 0.00

I Lo Lo
0.4 0.45 0.5

m yu (GeV)

e Single event sensitivity 6.1 x 10~
e Background estimate in progress.....we are still blind!

e In the long term, this is a more prommising channel due to the reduce
‘Greenlee-like’ background.

Current limit from KTeV: BR(K; — nuTp™) < XX x 10710
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Test of unitarity... problem with K — 7wly; and V7

Vs contributes 30-50 % to the error in the unitarity test from
V2 + V7’ + V2 =1 depending on the error taken for 1/,

u

Vo + Vo + Vi =1-96

§ = (3.2£1.4) x 10~ (superallowed Fermi 3 decay V)
In the future, V., from 77 — 7Vt (PSl-experiment).

e Recent result based on 70K events from
BNL-865:
BR(KT — nl%Tty,) =
(5.17 +0.02 +0.09 4 0.04)%
= PDG (4.87 + 0.06)%

— 5 (.2272 ...

0.205 |
0 0
K*.s K o K“d K 3

e NA48 to measure V,, from both Hyper-
ons (2002, 10K) and K3 (2003, millions) Calderon & Lopez-Castro
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Hyperon Semi-leptonic Decays

=0 _ Sty

INVARIANT (P—7") MASS

9280 REC. ©°
IN SIGNAL
REGION

.o
L L L B Y I B L BB B
118 119 12 121 122 123 124 125 126

>t Mass(GeV)

e Sample from KTeV 700 events, our sample is >10K events.
Sensitive to go?
e First Observation for muon channel.
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KT and K~ Beam Line

SIMULTANEOUS K* AND K BEAMS

FDFD Final
Deflning ng collimator
collimators

Cleaning
collimator

DFDF
Quadrupole 2nd
FRONT-END ACHROMAT Quadruplet ACHROMAT
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Main program of K and K == Direct CP

Besides Direct CP-violation studies from the £ — 37, we will study
semileptonic and radiative decays.

Total

Ke3
pi+pi0
pi+piOpi0

We are aiming at recording 2 x 10° wwm means (10° Ke3 and
Ku3)/Downscaling.
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Conclusions 2002 and 2003data

4.2x10'° K5 decays in the fiducial volume in 89 days.

= K — mlete
7 events found with 0.15 background events expected

Br(Ks — mete™) = (5.8755) - 1070 Ay
0. = 1087028 SANGY

= well stablished signal!

Ks — mptp~
Single events sensitivity is better than 10~ !¢

Semzaleptonic decays
Analysis is now ongoing

2003 K+
Program has already started...further information on CP-violation to be

available in the near future from 7*7%7F, 7197070, 7F~~,
asymmetries.
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