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Recent Results to Be Shown

Latest results on rare K, decays: Semileptonic K; and K* decays:
o K, o>t nl o K, €3 form factors pLB604

o K, >n 0 pLB610  and BR prLB602

e K, »>e*ntv (Ke3) « K, 13 form factors (PREL)

e K e3y BR pPLB605

* K*¢3 BR
Latest results on rare K| decays: | ¢ K3/ K*e3

« K| >e*ee*e PLB61S Leptonic Ke2/Ku2
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Some History

NA48: 1997-2001 1998  ev/erun K +Kg
Direct CP violation , K [Ks
1999 EVETUN NN
K + K Hi
Re(S’/ 8) — (147 T 22) 10-4 Semileptonic KL LS 39 \int
K< High
NA48/1: 2002 2000 Konly | Bensity
Kg —n? ?TO m’ . NO Spectrometer
Rare K, decays , <
| 2001 €’/€ run e
BR(Kgs — mete™) = (5.8723(stat) & 0.8(syst))x107° K+ Kqg mgé

BR(Kg — mutu™) = (28:%:3{.5#{1?) + 0.2(syst))x 1077 2002 K, High Intensity

K, —»>n* - n® and Ke3

NA48/2: 2003-2004

2003 K* High Intensity

Search for DCPV In K= —>3n _

2004 K* High Intensity
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The Beam LiInes
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The Detector

NA48 DETECTOR e e oko mytem

Hadron calorimeter
e Magnetic spectrometer : Liquid krypton calorimeter
3 DCH, 4 views, 2 planes/view
a(p)/p =~ 0.5% @& 0.009 p[GeV/c] %
(PLM% ~ 265MeV /c)

o(t) =~ 1.4ns.

Charged hodoscope: o(t) >~ 200ps
o(M 4,.-)~3MeV from Kg = ntn~

Hodoscope

Drift chamber 4
Anti counter 7

Helium tank
Drift chamber 3
Magnet

Drift chamber 2
Anti counter &
e Liquid Krypton electromagnetic calorimeter :

27 Xo with 13212 2 x 2 cm? cells

o(E)/E = 3.2%/VE & (9%)/E & 0.42%

a(t) ~ 265ps

o(M.) ~ 1MeV from Kg — 7"7"

Drift chamber 1

Kevlar window

A

e Muon counters:
2+1 planes (X,Y) 25cmx25cm cells.
a(t) = 350ps
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K, > 1" t° CPC (KAON05 PRELIMINARY)

Two angular momentum components: L=1 (CPC) and L=0 (CPV)

Dalitz plot variables X and Y X—S”_ Sy Y—S”O %
o 2 o 2
L=0is even in X, L=1is odd in X m . M

Measurement of CPC component through interference with K
j de axa”" " (x, )4, (x,y)
3;;(1 0)(X Y)(

Extract small antisymmetric effect from large symmetric background

V(o) = N§f:° O-N;) _ 2D(E)[Re(A)cos(ame)+ Im()sin(am e >
0+ NG -
e L
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Analysis In energy bins
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A : F&
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o 5 10 15 a 5 10 15 20

Kaon decay time 7/,

Kaon decay time 7/7,

Data corrected for acceptance
and trigger efficiency

 MC corrections

» Averaging over opposite B
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K, >n* 1 1"

Results from fit:
Re A = 0.038 + 0.008 + 0.010

Im A =-0.013 + 0.005 £+ 0.009

Function obtained from fitted values for ReA
and ImA superimposed to all data.

| Jr++
R

9 1C
ay time 7./ 7

From Re A the BR can be extracted :
BR (K, > n*nn’) =(4.7+£3.2) 107

=

L I I
2 3 4 5 =3 7 8
Kaon dec

PDG04: BR (K, — m* %) = (3.2, ,*+2) 107
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K> nre*v (KAONO5 PRELIMINARY)

Time evolution w/o distinguishing the two charged states:

ity

N(r ev)(t)=e ™ +‘77‘ -

1+x e A (AS =-AQ)

Assuming CPT e = =
] 7= ‘77‘ 1-x A (AS =AQ)

.
BR extraction: BR(K, >z e v)=|n|" ~>BR(K, - 7 e v)

L

Experimental approach: Measure |n|? by fitting the z distribution

N(Z)Z%F&MC(E Z]JraF (E) i = s

CT C TL 7,0
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Measurement relies on

MC simulation:
 Target position

» Beam shape

» Kaon spectrum

» Form factors input

» Radiative corrections

DATA:

234 103 events from
minimum bias trigger

Inputs for BR(K<e3) from

PDGO04 and

» 7,= (0.8953 +0.0006) 10105

« 1. = (5.18 + 0.04) 1085
=0.4010 £ 0.0045

July 4,2005

K= tetv

| K- 7evdecay vertex |

Experimental data
[ | MontecarloK, »nev
|:| Montecarlo K, > e v
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BR(K, —€* v )= (6.8 0.2 +0.2) 104

PDGO4: BR (K, —>et fv )= (6.9 +0.4) 10
AS=AQ OK
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Kt > w0et v v _(ICHEPO4 PRELIMINARY)

DATA: Low intensity run (8h) with
. D ]
minimum bias trigger 2003 .§3:3§ +1¢;+#.F+t¢¢+&+
e 0.94 #
METHOD: Normalize to K »> ¢ 1 - .
0.828 i
SELECTION: Signal, ID efficiency 2 R B
for e (E/p>0.95) and mass cut . Norm, ID
efficiency for m (E/p)<0.95 = ion 4
% g 3?& 1 +m+ﬂ*¢i##ﬁ
SELECTED EVENTS: o ELE r
L 10 15 20 29 30 35 —I-D
P (GeV)
Kt —> nletv 59 103 T inio cvenis
K- — e v 33 103 o] e p
K'—>mn | 468 10° N
K-—n0n- 260 10° . ! ™,
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GINSBERG, RADIATIVE K > zco et v
CORRECTIONS:

A TTo o = RESULT:

o BR(K* — 0 e* v )= (5.14 + 0.02 + 0.06) %

£ 1 e e [T PDG04: BR (K * — n%e* v ) = (4.87 £ 0.06) %

1.05 ‘H’ T-
Oggl’ ’ ﬁ i 4 ++++ Jr+++++++ ; ++++++++]l

Input for from

0.05 0.1 0. 15 0.25

Energy of e- 1n kaon rest fralne (GeV) '4%)[:63 u
=0 RAD LORR, e Csﬁ).nsz + +
| T "£0.051 ¢

© ;) o_j:)s o_; ' E o +¥ II I:_*{

Vi | A S o~ ] S = =

1.1 m
N “ﬂ# +++++++++++++T + +++ 1++ ﬁl __________________ 0.049 PDG
°F3 ] | :: — o — 0.048 |
o7 0.05 o1 0.15 o2 0.25 I:l 1 2 3 ,_1_ 5

Energy of e- in kaon rest frame (GeV)
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DATA: K- n0p * v from same
period as e-mode and comparable
statistics

METHOD: Normalize to K+ —» nle*v
SELECTION: 1D efficiency for u-1D

Two methods, MU detector and
calorimeters signals.

SELECTED EVENTS:
K*— nletv 59 103

K-— nle v 33103
Kt > noutv 50 103
K-> mlu v 27 103
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Ku3/ K*e3 v (KAONO5 PRELIMINARY)

Efficiency

COO000000
1Ll = LN R =] 00°0

e R R L o Rl AT T

““H'“h'

=

30 40 50 EID
P (GeV)
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Kt > noptv

RESULTS:
'Kt > ptv)T(KE—>nletv)= BR(K* — n® u* v )=(3.462 £ 0.018 +
(67.49+0.35+£0.11 £ 0.214.:0 ) % 0.006 £+ 0.011.10) £ 0.068 (ormenyy ) %
PDG04: =(67.2+0.7) % PDGO04: BR (K T 5 n utv)=(3.27+0.06) %
In agreement with theory: Inputs BR(K*e3) BNL E865:
N * BR (K *€3)=(5.13 £ 0.10) 102
F(K;l;g) 2
—— =0.6457 - 0.15461, +1.56464, x 1o
r([{e—g) o 036 PR
‘2 0ass NA48 K* /K
+ 04 2 | 2) Fearing, Fischbach, 52 oas
+ 770 70 7 smith (1970) on ¢
% 95 EKPECTiEF?RGF& ‘_ro\rm_ ERROR
|npUtS Of }\’+’}\"0 from PDGO4 g 0.335 using ONLY NA4S8 (BML EBBES norm)
* )\, =(2.78 £0.07) 102 A 033
* A= (1.77 £0.16) 102 0.325 PDG
0‘32{3 0.5 1 1.5
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Vus from semileptonic decays!

2

2
2
F(K o) < GV 1R 0) 1 (2, )0+ 65y + 65)
RESULTS:
From K*ea3:

Vus |f,(0)= (0.2192 + 0.0015)

P _ . From K*u3:
A~ 2 Vi; t:faﬂui Yu(1 — ¥5) dj| i) P< Jrepe X (1 +HJAEM)
Vs |f,(0)|= (0.2204 + 0.0015)
Inputs: NAA48 results on Vus compatible

* A, , A, from PDGO04 (phase-space integrals 1,(1)) | for e and p channels
* Og(2) and dgy, from F. Mescia (hep-ph/0411097)
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Vus from semileptonic decays

0.225

Basic picture: F. Mescia hep-ph/0411097 ]
N\ B i
8 0.222 - . BNL — THEORy K+
* i 1 0.2224 £ 0.002
Y 1 48 1 o) + 0.0028
X 0219 - y
KLOE K, _ KLOE" |
>‘:’} | | THEORY K°
0.216 } T — 0.2177 +0.0028
- T KTeV [» L .
L ® KleV
0213 - —
I KLOE" ]
| } |
0.210 " —
0.207 - m
K e3 Kﬂe3 Kk 3 K0|.L3

SM: Vus = 0.2265 £+ 0.0022 Assuming unitarity (@ICHEP)
Leutwyler-Roos: f*(0),,=0.961 + 0.008 = f*(0),., = 0.982 + 0.008
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DATA: Kt >setvand K-> p*v
from ~1 month during 2003 run.

METHOD: Find ratio K*e2/K*n2

SELECTION: Based on P;.vs.P shape

Cut on M 2and number extra clusters.
E/p for e-1D

SELECTED EVENTS: Statistics
four times bigger all previous added!

Kf—>etv |4670+77 2,
K*— p*v 619 10°

Background to 659 + 26
K*e2 in sig region
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P, Vs Track Momentum distributions

B K, -002 GeV it maf gin.02 GeV®

W K, Background NO austs

K . mnaf # -0.02 GeV or mat g 0.02 GeV®

nx® Background NO cuts

i0 20 30 40 50 L1
P track (GeV/c)
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Missing Mass squared versus E/pc

Background from Ku2 high E/p

Transverse Momentum K _, Signal, Background and K ., Signal

00

400 B« Signal
O «,. Signal
W K_, Background

/e P P PRI
0.1 012 014 016 0.18 0.2 022 o224 0.26
P (GeVic)
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Kf o> eftv

RESULTS:

BR(K*—>e*v)BR(K*t—>pu*tv)=

(2.416 +£0.043 £0.024) 10~
PDGO4 = (2.45 +0.11) 10

In agreement with theory:

[(K—ev(y)) _ 2472 +0.001

I'(K — uv(y))
w2 [ m2 —m?

:m; mlg—m; (1+5RK)
K 7

Where 5R, = -(3.729 + 0.023 + 0.025)% + O(a2)
M. Finkemeier, hep-ph/94112267
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And More to Come...

Rare K* decays: Semileptonic K*decays:
e K* ettt nlv (K*ed)  Form factors

o K* 5>mtmly * Radiative decays

e K »>m*yy

o K*f 5pfete
°® Ki —)TEi H-I— M-

AND 2004 DATA...
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