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NA48/2 simultaneous K* beam

NA48-2 beams: simultaneous K*/K-, focused, high momentum, narrow band

<

designed to precisely measure K* — n'nn* (n° n° n) Dalitz-plot density to search for direct CPV

and tuned for K’32 measurement.
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NA48 detector

> Magnetic spectrometer (4 DCHs)

® 4 views : redundancy = high efficiency;

> Hodoscope
e fast trigger;
® precise time measurement
(o,=150 ps) .

> Liquid Krypton EM calorimeter (LK)

® (Quasi-homogeneous ionization chamber

® 27 electromagnetic radiation lengths long
active volume

® Segmented transversally 13248 cells, 2x2 cm?2
® Energy resolution (E in GeV):

Cambridge, CERN, Chicago, Dubna, Edimburgh,
Ferrara, Firenze, Mainz, Northwestern, Perugia, Pisa,

Saclay, Siegen, Torino, Vienna

The NA48 Detector
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The NA48/NA62 experiment

Muon veto sytem
Hadron calorimeter
Liquid krypton calorimeter

Hodoscope

Drift chamber 4
Anti counter 7

Helium tank
Drift chamber 3
Magnet

Drift chamber 2
Anti counter B

Vacuum beam pipe:
non-decayed kaons

5
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Drift chamber 1

1%.0.9 MeV/c? D S, Keviar window
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NA48/2 Data taking
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m Before NA48/2
B NA48/2

Unprecedented statistics in many channels

Two years of data taking (2003 and 2004)

Main purpose was to measure direct CP violation in
charglfd kaon decays, through asymmetry in Dalitz plot

distribution
@ New limits on CP violation in charged kaon decays
Ach=(-1.5%2.1) x 10 AL =(1.8£1.8) x 104

Kaon Physics
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nrt scattering lengths
in Ke4 and K37 decays

Kaon Physics nn scattering lengths in Ke4 and K37 decays C. Biino — Lomonosov 09



QCDtestwithKaons — \¥

The important free parameter of Chiral
PerturbationTheory is the quark condensate
<qq>, it determines the relative size of mass
and momentum terms in the power expansion.

ap and a, are the S-wave nn scattering
lengths in Isospin states I=0 and I=2.
They enter in all mn scattering amplitudes.

The relation between <qq> and the scattering
lengths ay and a, is known from this theory
with high precision.

The experimental measurement of a; and a,
provides important constraints for ChPT parameters




QCD test with Kaons in NA48/2 I\]lﬁ%

Kaon decays - ideal laboratory to study the low
energy (below 1 GeV) regime of hadronic physics

Two different approaches to measure ajand a,

Hadronic decay mode K3 Semileptonic decay mode Ke4

= large BR's : = small BR's :
Kif>nmOmOnz =17% K> n*netv=41x107>
= 60 x 10° events analyzed = 1.1 x 10° events analyzed

= results on partial sample = results on partial sample
- Phys. Lett. B633 (2006) > EPJ C54 (2008)
= full statistics paper submitted

Kaon Physics nn scattering lengths in Ke4 and K37 decays C. Biino — Lomonosov 09



Cusp effect in K*— w0n0n* Qlﬁ%

Thanks to: _2003: ~16x10€ events

80000g

v'Very high statistics, N S SN 5 S S
/Very good calorimeter resolution ﬁ.mm_
v'Proper My, reconstruction strategy % ‘

40000 f“ :

The %0 invariant mass distribution  3w0f

H ] I | 1 b
20000 E_ Jr" ,, _ ,'\_1 ......

shows a cusp-like anomaly in the

1'}““{] ,:.... II.., .............. .._. ............ .‘:\. ......

2 2 l S IR I I B
]\400247%”i r'€9|0n o7 008 0.0 0.1 0.1 u.*:\f

b interpreted as due to the final state ~ “F X :
charge exchange scattering process 40000 —FOOMN =

*or- 0.0 ; as *rtar- o 5 § : 5

n* nt i3
. Tc() . TE+ T[U Tt-a nar
K K
0 20 0 -
T

Statistic increased from 16 M (2003)
(Batley et al., Phys. Lett. B 633 (2006) 173)
to 60 M (adding 2004) (paper submitted to EPJ)

zuﬂlallf-!l?ﬁﬂ.ﬂ?ﬁﬁ 007700775 0.0720.07850.0790.0795 0.08
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300
250

170
160
150
140
130
120
110
100

90

80

Cusp effect in K= — n0n0r*
x10% 2003 & 2004 : ~60.31 millions events
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NN
Fit region is

chosen to reach a
minimum total
error (systematic
contribution

grows with upper
MZ00).

Use 226 bins
(instead of 176 as

was in our first cusp
paper (2006)).




] Sub-leading effect
Cusp effect - results cading effeet.
i PDG par.

Two approaches to the fitting procedure:

o.o] (no rescattering =~

i amplitude) 7/~ — CUSP
Cabibbo-Isidori = rescattering model :
JHEP 0503(2005)
Bern-Bonn > effective field theory 1 /
CGKR PLB 638(2006) 1/ 13% leading effect
BFGKR NPB 806(2009) |
a? fr.ee: E'IJ-E'-'I o IU-'IE'-'5I o IU[-.I:EI ';IG -I-:, IU-'IEEEI T
CI  aya,=0.248 + 0.005,,, + 0.002,,, + 0.001,,, + 0.009,,.,.
a, =-0.009 + 0.009,,, + 0.007, , + 0.001,,, + 0.015,,.
BB ag-a, = 0.257 + 0.005,,,, + 0.002, ., + 0.001,,, + 0.009,,.
a, =-0.024 + 0.013,,,, + 0.009, ., + 0.002,, + 0.015,,,.
Using Chiral Perturbation Theory Constraint:
CI  aya,=0.265 £ 0.002,,, + 0.001, , + 0.002,,, + 0.005,,,,
(g = 0.2203, a, = -0.0443)
BB ag-a, = 0263 £ 0,002, + 0001, , + 0.002,,, + 0.005,,,,,

(ao - O 2186 02 - 'O 0447)
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Ke4 - analysis Nlﬁ%

Kt —> n* - etv decay used to measure

» Form Factors of the hadronic current (F, G, H)

> s and p-wave nr scattering phase difference 6 = 3 - 5,
» m S-wave scattering lengths a; and a,

' \o / +

. / K- i
f’;. |I )\\
dlglon, (TN

The measurement exploits my B

» the asymmetry of the dilepton system wrt the dipion system
> dispersion relation based on general properties

like analyticity, unitarity and crossing symmetry (Roy equations)
> analytical properties of nrn scattering amplitudes and

Roy equations allow to establish a relation between the

phase shift 5 and the scattering lengths a, and a,

Measurement performed using minimization and fitting procedures
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Ke4 - a, and a, results M‘

Ip fit 001 - NA48/2 Ke4 (2003-2004) PRELIMINARY
(ChPT) ® ]
a 0.2206 + 0.0049,,, 0.02 - :
’ ” { Universal Band
+0.0018,, ]
+0.0064,.., 0.03
2p fit
% 0.2220 = 0.0128,,, Rl
+0.0050,,,
0.05 |
+0.0037 .00,
a, -0.0432 £ 0.0086,,, e ;
+0.0034,,, ]
BEAREEREREN EEENEEERVEENEERE
+0.0028,,.., 019 02 021 022 023 024 025 026

Precise ChPT prediction, C6L NPB 603(2001), PRL86(2001)
a, = 0.220 + 0.005 and a, = -0.0444 + 0.0008
or (a0 -a2) = 0.265 + 0.005
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Ke4 and Cusp a, results

Ked Data incl th error
0.006
NA48/2 L
E865 @ —H Bpts
E865 " ® Spts
Geneva | ° ,
Saclay
cusp Data
NA48/2 BB .
NA48/2 CI L e 9% therror
77t atoms
DIRAC 2005, ® . Preliminary
1 N X 1 1 I X I I a
0.15 0.2 0. 25 0

Events
1.1 x 106

4 x10°

3x 104

60 x 105

6.5 x 10°

Kaon Physics

nn scattering lengths in Ke4 and K3n decays
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Cusp and Ke4 - scattering lengths results

v Two statistically independent —
measurements by NA48/2: oot | DIRAC
60 M K3w; 1.13M Ke4 o\

v Different systematics:
Cusp: calorimeter and trigger

-0.01 [

Ke4: electron misID and background ~ **| | \[Mag
v Different theoretical inputs: oo
Cusp: rescattering in final state and o4 |
ChPT expansion -0.05 ;,_,..:::::;;é;;;;;:::fiiii::::::::::...A

Ke4: Roy equation and 1sospin
breaking connection

-0.06 [

P yi\ (-
0.29 0.3

ao" 02

:\I\E\.\.\.\I\
024 025  0.26

T R
0.27

o
0.28

v Large overlap in the (a,-a,, a,) plane
v Impressive agreement with ChPT predictions
v Also shown DIRAC results: |a,-a,| extracted from pionium lifetime PLB619(2005)

v Cusp effect in K —n%n0 70 KTeV (68-10¢) [PRD 78, 032009 (2008)]
NA48 (100-10%) work in progress
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K* — 7% 7y rare decay
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Theoretical framework and motivation

] ] _P*" . P* P* . P*
K Lorentz invariant |72 — (Pk - P7)(Pr - P))
(mymy)?
IB 7T DE can occur via electric and magnetic
Differential rate dipole transitions Xy and X,
oI~ _ ol [1+2cos(i¢+51—52)m2m2|X Wi+ mimi | X, " +1X |2)W4]
a W a W 1 0 V4 K E V4 K E M
\ v J N\ _J A\ 7/
IB INT DE
Inner Bremsstrahlung(IB) : BR =(2.75£0.15)-10 PDG (55<T",<90 MeV)
Direct Emission (DE) : BR=(4.3£0.7)-10° PDG (55<T",<90 MeV)
Interference (INT) : not yet measured
o8 ; IB N 0.12 —
Vel'y 0:05 004 | oo4 [
different o 002 | 002 |
diStribUtionS! 00702 03 04 05 06 07 08 09 01 E.E 03 04 05 06 07 08 09 0071 02 03 04 05 06 07 08 9
. - - - . - - W(IB)- W(DE) l l l l . . l W(INT)I
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Event reconstruction and signal region

¢ NA48/2 measurement of K* — n* a’ y decav

® both K* and K- present in the beam: K*—a* nly
possibility to study CP violating effects
® Enlarged T" region in the low energy part
(0 <T*_ <80 MeV) wrt previous experiments
® Background contribution <1% wrt DE, 10
mainly K* — str0r0
® W resolution better than 1x10-2
® Order %o y mistagging prob. for IB, DE and INT
® Fit performed with both polynomial and
likelihood techniques 10

104

10

¢ High statistics:

1

052 054
Mk in GeV/c’

04 042 044 046 04K
@ More than 1 M reconstructed events

(the full number is used for the CPV measurements)
» After a cut on W [0.2, 0.9] and on E, (> 5GeV), still 600 k events left in the
region M, + 10 MeV for the measurement of DE and INT fraction
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Fitting techniques and fit results Nlﬁ%

- Extended Maximum Likelihood Fit (main method)
®  An algorithm assigns weights to MC W distributions of the 3 components to

reproduce data . . _ .
Data(i)=(1-a—-f)-IB(i)+a-DE(i)+ £ - INT(i)

@ This algorithm relies on the very different W distributions
- Polynominal Fit (used as cross-check)

L The I'atIO W(Data)/W(IBMC) lS ﬁtted Systematics DE x 102 INT x 102
. . . . — . 2 4
with polynomial function: F=c - (1 +aW=>+bW*) Acceptance | <0.10 s
MC(IB+DE-INT) 3 .
o MCUE) 2 o b L1trigger 0.01 0.03
L Data-MC-MCg, I =
]:B)gta 600 L 1‘e‘sidua153.pm' L2 trlgger 0.30
Lo [ X' 14.3726 Energy scale | 0.09 0.21
400 [
i Total 0.14 0.39
200 |

10

m ST

INT has never been
observed before!

10 i
-600 |

0.9 .
W W

Final result ( 2003+2004 ):
Frac(DE) . .somev = %DE / %IB = (3.32 £ 0.15,,,, % 0.14,,.)*102
Frac(INT) .. .sopmev= %INT / %IB =(-2.35 * 0.35

*4 (-2
stat 0.39,,)*10
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Comparison with previous experiments ML@

| RECENT RESULTS FOR BR(DE) s 9010y

The BR(DE) assuming INT=0 (T_*= 55-90) MeV
polynomial fit technique
&  BR(DE) 155 pmiev= (2-32£0.05,,£0.077, )10 e

sys o b

® PDGOS,,, = (4.3 %0.7)10- |

BR(DE)x 10°
o0

7 £ ® NotIncluded in PDG avg

® Bad %2 probability of the polynomial fit: indicates
that INT=0 is a wrong assumption

K*—n* i’ y — first extraction of X; X, R

2000 2002 2004 2006 2008 2010

Under the following approximations: Y o Frac(INT)

E 2.2

=0 and cos(,'-5,2) = cos(6.5°) ~ 1 2-(0.105-mym; )

X and X, can be extracted using the formulae: ¥ \/ch(DE)_mzm; | X, |7 2.27-107
M —

i : 227107 -mem’
Magnetic and electric components My,

Xe=(-24*4,, ,*t4 .
Xy=(254 11 _ .+ 11

) GeV+4 WZW reducible anomaly
)GeV-4 prediction for X,, ~ 260 Gev-*

sta sys

K=—n* 1’ vy — CPV parameters measurements:
asymmetry and ¢ angle: compatible with 0
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K* — 7t v* — 7t I*I-
rare decays
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Theoretical framework and motivation '\ Pﬁ%

e NA48/2 measurement of K* — 7* y* — 7= 1"l decay

® suppressed FCNC processes
dl“nee/dz ~ p(z)-|W(z)|2 ® one-photon exchange

z=(M../M,.)?, p(z) phase space factor ° use;ful tes} for (i_hPT + . ,
a--: p\:—;-ﬂ_ ........ ,.,F:J}::rj .. “._:\"1: -.e
(1) polynomial: ~ W(z) = GiM?f,-(1+0z) ke | =
(2) CRPT O(pf):  W(2) = GeM>(a,,b.,2) + W(2) L
(3) ChPT, large-Nc QCD: W(z) = W(w, B, z) HAS

(4) Mesonic ChPT: W(z) = W(Maa Mpa z) (2) D’ Ambrosio et al. JHEP 8 (1998) 4

(3) S. Friot et al. PLB 595 (2004) 301
(4) Dubnickova et al. hep-ph/0611175
(f5,0) or (a,,b,) or (w, B) or (M,,M,) determine a model-dependent BR

¢ Parameters of models and BR 1n full kinematical range
® Model-independent BR (z > 0.08) in visible kinematical range
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K* — w*e"e” - Signal and normalisation sample i\]%f%
C

Selections of both channels based on very similar conditions:
systematics (trigger, PID) in the BR ratio cancel particially

®Mee > 140 MeV - cut for bg suppression
700

®Additional y in the normalisation channel

................ K:E N TC:E :e+e_ R cut -

Noﬁrmalizﬁation

Event

Events
|_\
o
[o)]

600

\\!\\\\l\

500| Perfect description
of the radiative tails:
400| Photos 2.0

|

300

\HH‘ T \HHH‘ T \HHH‘ T TTTT

200

100

\\\!\\\\!\\\\!\\\

= 111 | I | I | | : |
CP.45 0.46 0.47 0.48 0.49 O. 0.51 0.52 0.53
M(rte*e’), GeV/c?

"

0.52 0.54 0.256
M(*nl), GeV/c

0.42 0.44 0.46 048 0.5

7253 candidates
BG: 71 events estimated
with data BG/SIG. ~1.0%

12.12 M candidates
BG/Signal ~ 0.15%
BG subtracted with MC

Kaon decay flux (2003+2004): ®,=1.70x10'" with Flavianet’08 K* — n*n’ BR

Kaon Physics

Rare Kaon Decays K*— nt* y* — n* [*]-
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K* — tfe*e” - form factor measurement NSQ(B

GOALS

@Model-independent BR integrating dI'/dz in the observable z region
@#Model dependent BRs using fit parameters.

@Al models agree reasonably well with data

. a0 — : : : Fit results

L0t z distribution is sensitive to

%, the form-factor

O | | | | and contains all the $=2.32 +0.18

NOE o TN —_— — dynamical information: T stat +syst

5 [V dridz ~ p(z) x [W(z)]2  [fol =0-531 £ 0.016;, .
40 e —

] a,=—0.578 £ 0.016,,,
B Gy b, =-0.779 £ 0.066,,, .\
M d. | (15 2/. df= 22 7/19 TS

- vode X =3.45 £ 0.30
of Model @) yndi=32.119  W_ P=345 20 0ar s

- Model (3): x?/ndf=27.7/19

B 2 | | : —

_I L1 | |I\I/Ilolld|elll (I4I-)| | % I/|r]ldl1l: | |3I6I I9I/i1I9I L | | 11| | | L1 1| | | Ma B 0.974 i 0.03SStat +sySt GeV

% 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 M, =0.716 + 0.014,,, .. . GeV
Z
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K= — m®e"e - Results

6 %2 | ndf 4.288/ 3
3.5 g poO 2.193 + 0.1277

3

éNA48/2
25 R e

2T f [ S S S

e o e
92| '9@9 'Ofo ‘058

- VMD models [F’-‘RDéO (1999) 053007]
05 05 1 1.6 2 26 3 3.6 4 45 5

1

Form Factor 6 Process 0 value

Alliegro et al K+—ntete— 1.31+£0.48
Appel et al.[E865] K+—nt+ete— 2.14+0.20

Ma et al.[E865] K+—n+pt+u— 2.45+1.30-0.95
NA48/2 K+—nt+ete— 2.32+0.18
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K= — mee - Results 8

BR,x107 (M_>140MeV/c?) = 2.28 + 0.03,,, + 0.04, ., + 0.06,, = 2.28 + 0.08

stat — syst —

Combined result of the 4 models

BR =(3.111£0.04 + 0.07, ,40)%10-7 = (3.11£0.12)x10-7

CP violating asymmetry (first measurement! correlated K*/K- uncertainties excluded):

+0.05,+0.08

stat sys ext mode

A(Kt,,) = (BR*—BR-) / (BR*+BR-) = (-2.241.5,,+0.6,.,)%
x? I ndf 2.259/3
3.6¢ — 1 p0  3.001+ 0.08676
34 BR T Mem—— PRI ——
- ; ; ; ; ; ; NA48/2
1 T e e Bloch et al., PL 56 (1975) B201 41) 2.70+0.50
C ®
3 Alliegro et al.[E777], PRL 68 (1992) 278 (500) 2.75+0.26
®
- | Appel et al. [E865], PRL 83 (1999) 4482 (10000) 2.94+0.15
2.8 _ ............... | ISR .............. 1‘09 ...........................
S ¢ NA48/2 final (2009) (7253) 3.11+0.12
2.6 e
- @Form factor measurements for Model 1, 2 and 3*
QAL in agreement with previous measurements
5 23 ‘751 ‘92 Q9 @®Model 4 — never tested before
[ O S R RS SN B R B R @J.Prades, e-Print: arXiv:0707.1789 [hep-ph], predicts (up to
%-.Ql.RAQi LU AN its sign) a, = -(0.6 *%¢ ..), in agreement with our result

*fit done by the authors of Model 3 using BNL E865 data
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K* — wu"u - Signal region and fit

Data: Normal p*u~- candidates
105k . T — A— A— — Fit to the linear form-factor

| dr/dz [GeV]

— -IillIliIIIIiIIIIiIIIIiIIIIiIII,E
SLIU rEERTSTE e evers 002 025 03 035 04 045 05
in the signal region:
4 times larger sample than
the existing world statistics!
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Conclusions on QCD tests in NA48/2 Nﬁﬁ%

nt scattering lengths in Ke4 and K37

@ NA48/2 has recorded and analyzed 1.15-10° Ke4 and 60-10° K37 events
nr scattering lengths results from Ke4 and K3r are fully consistent

the experimental results are in very good agreement with ChPT

the achieved experimental precision on a, is now competitive with the
theoretical precision (£0.005) in both decay modes

D @ ©

K*— n*nly

® Precise measurement of DE contribution and first measurement of INT term
® Extraction of XM and XE values

® The BR(DE), assuming INT=0 (55-90) MeV, gives bad y2 fit

® Measurements of CPV parameters

® Final result, paper in preparation

Kr>n e e Kf—>mnu n
L Precision comparable with world’s best | © Four times larger sample than the
» BR and form factor measurements in existing

agreement with ChPT and other measurements world statistics has been collected
- First limit on CPV asymmetry @ Analysis 1s well advanced. Aim to
® Paper published in PLB bless

pretimmmary resutts thrs-year:
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Ke4 analysis Ngﬁ%

= Use 5 kinematic variables (Cabibbo-Maksymowicz ) ¢,/ 9;

ﬂ I‘I"‘.‘ .
1965) Sn (Mznn)a Se (Mzev)a COSOH, COSOe, (I) diBion 15!rr?\ ’/ 9, '.I.Idl|fpt0n
= partial wave expansion of the amplitudes (s and p) / \ﬂ / _V

= — 2 axial form factors (F and G) + 1 vector (H)

= map the 5D space of variables with 4 form factors + 1 phase

= fitting parameters: F, F, G, H, 6 =8, -9,

= Define iso-populated boxes in the 5-dimension space:
10(M,,)x5(M,,)x5(cosB )x5(cosO,)x5(¢) = 15000 boxes

= The form factors and phase shift are extracted by minimizing a log-likelihood
estimator in 10 independent M__bins

= Only relative form factors (F /F,, G /F, H /F) are measured (no overall
normalization from BR)

* The variation of the form factors with M__ is then fitted to extract the
form factors parameters

= analytical properties of nmm scattering amplitudes and dispersion relations
(Roy equations) allow to establish a relation between the phase shift 6
and the scattering lengths a, and a,

Kaon Physics nn scattering lengths in Ke4 and K37 decays C. Biino — Lomonosov 09



Ke4 — Form Factors results NSQFB

stat syst

Q%W/QQA f/f. = 0.158 + 0.007 £ 0.006

. @1‘3@ f'/f, =-0.078 £ 0.007 £ 0.007
@\'@‘0 f/f. =0.067 = 0.006 = 0.009
¥ f/f, =-0.049 + 0.003 + 0.004

g,/f; = 0.869 £ 0.010 + 0.012
g,/f, = 0.087 £ 0.017 * 0.015
h,/f, = -0.402 £ 0.014 + 0.008

Results 1n agreement with published
2003 data analysis

Kaon Physics nn scattering lengths in Ke4 and K37 decays C. Biino — Lomonosov 09



Ked - aandayresuls . NNG

a, and a, results

1p fit
(ChPT)
a, 0.2206 £ 0.0049,..,
+0.0018
+ 0.0064,,..,
2p fit
a, 0.2220 £ 0.0128,,,,
+0.0050,
+ 0.0037 .,
a, -0.0432 + 0.0086,,,
+0.0034
+ 0.0028,;.c0r

NA48/2 (2003-2004)

PRELIMINARY

ﬁu.m .
1 Ked
-0.02
1 Universal Band
-0.03

-0.04
-0.05

-0.06

2004

2003

018 013 02 021 022 023 024 025 026

al

Precise ChPT prediction, C6L NPB 603(2001), PRL86(2001)
a, = 0.220 + 0.005 and a, = -0.0444 + 0.0008
or (a0 -a2) = 0.265 + 0.005

Kaon Physics

nw scattering lengths in Ke4 and K37 decays

C. Biino — Lomonosov 09



The NA48/NA62 experiment

- NA48 (1997-2001):
Direct CP-Violation in neutral K

Re(e'/e) = (14.7 £ 2.2)-10

Re £/¢ (107)

G anNMw s OO

96/97

-I- E KTeV

E731

97 98/99 01

KTeV (2008)
19221 x 104

* NA48/1 (2002):
Rare Kq decays and hyperons

* NA48/2 (2003-2004):
Direct CP-Violation in charged K

» NA62 (2007-2008) and P326 (2008...):
R(K.,/K ), and new experiment K*— t*vv

P326

| 1997 £’/e run Ko+ Kg

1998 e'e run K+ Kg

K
e'e run E

1999 K Hi
NA48 | < L* s it

2000 Konly | s Migh

Intensity

NO Spectrometer

K

1 . S
2001 EKIE 1:11 .

\ L* Rs Int.

NA48/1 { 2002 Kg High Intensity

NA48/2

Kaon Physics

LFV in K12 decays
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- 0.65 . ; (.17 W
D 5 - C
L K. —>n’ete |- . : 0
~ o8 S el S e K¢ —n’ pp
E 0.55 | 0.134 0.136 VU.]S - .‘.
= F
05 | Izl E 0.14 -
. (W]
0.45 | 0.13 £
NA48/1 012 £ NA48/1 *
04 | ’ C
[ 7events, expected back 015 0.11 F .6.eYeF‘t.S’.e’.‘PP°;te.d .b?f!‘-.o-.z%q. Lo
0.35 “ 547 012 013 013 045 06 07 0.44 046 048 05 052 054
m_ /GeV m GeV)

BR(K; - n’ee) =(5.8 sz stat = 0.8 syst )x 10~ NA48/1 PLB 576 (2003)

BR(K; » 1’ pp) = (2.9:1_'; stat£ 0.2 syst )x 10°  NA48/1 PLB 599 (2004)

BR(K, —> 'ee) < 2.8 x 1019 @90%CL  KTeV PRL93, 021805 (2004)
BR(K, — 7yt ) < 3.8 x 1019 @90%CL  KTeV PRL86, 5425 (2001)
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K% —n’e"e (U w) in SM

* Using the K measurements, the K; BR can be predicted
(extracting the short-distance physics contribution)
* Interference between short and long distance physics

Constructive X
_ +1.1 ~11
Klonleter 3'7_0-9 x10 i
18+
=1.55;x107"" ¢
K —>nutu” —0.3 S
—
now favored by two X 16
independent analyses™ /';‘ _
+
3.
. S
Destructive B 14! =3.0
_ 177 w10~ TA ' 09
K snlete 06 I B
1 402 11 & 12 24 0.6
K)omutum 1°O_0'2 x10 o '
L -2.1 0.3
* 5 . Ca 1-1.8 0
G. Buchalla, G. D’ Ambrosio, G. Isidori, 10,
Nucl.Phys.B 672, 387 (2003) ﬂ —0.670'3
*g. Friot, D. Greynat, E. de Rafael, 1'5 20 25 30 35 4'0 4l5 50
hep-ph/0404136, PL B 595 BR(KL — 70 e+e-) x 10-12
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(11997 €°/€ run K+ Kg

The NA62 experiment o cem o,
1999 €'/e run i
CERN Accelerators NA48-< feela i
(not to scale) 2000 K, only | Kg High
NO Soec_!romlefm;nmtv
2001 *Kf::: ,I::.E

NA48/ 1{ 2002 K High Intensity

NA48/2
ALICE LHC-b
NAG62 phase |
Dedicated 2007 run to
measure:
— B F(Ki —)eive)

K 2 i
LK — v,
LHC: Large Hadron Collider
SPS: Super Proton Synchrotron
AD: Antiproton Decelerator |
ISOLDE: Isotope Separator OnLine DEvice Gran Sasso (I)
PSB: Proton Synchrotron Booster 730 ko
PS5: Proton Synchrotron
LINAC: LINear ACcelerator

LEIR: Low Energy Ion Ring ".g‘ 6 NA31 NA62 I)hase II
CMNGS: Cern Neutrinos to Gran Sasso = 5 E 1986 . f l d
@ al Nast measurement of the decay
53 3 NA48  Krev ) N
[ 2 o f—
‘1’ Woods E731 (2008-2010 R&D
il £ & construction
-2 = - 3 -
Iy : E731a 2011 start of data taking)

Kaon Physics LFV in K12 decays C. Biino — Miami08



	 
	  The NA48/NA62 experiment
	  NA48/2 simultaneous K± beam
	  
	  Conclusions on QCD tests in NA48/2
	  The NA48/NA62 experiment
	 
	 
	  The NA62 experiment


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


