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N NAG2 H,
Outlook o

* NA48/2 — NA62: the CERN Kaon facility

* K*>m*yy : theory

* K*>m*yy : data analysis

* K*->m*yy: BR and /c\parameter (NA48/2—-NA62)
* Conclusions
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1, IIIIEZQ
The NA48 and NA62 Experlments

Earlier: NA31
1997: ¢'/e: K +K;

1998: K, +K;

NA48< 1999: K. +Ks  |KsHI

g discoveryl (2000: K, only |KsHI
AW of direct

CPV | |2001: K. +Ks [KsHI

" NA48/1{ 2002: K¢/hyperons

2003: K*/K-

2004: K*/K-

p
S N A62 2007: K*g,/K*,, |tests

| BP0 AN A o [

%

Ry phase] 2008: K, /K, | tests
. . ) 2012: technical run
Kaon decay in flight experiments. NA62-
NA62: currently ~200 participants, 29 institutions | [2074: 15 K'>n'vv run
M.Lenti 3



g The NA48/2 and NA62(R,) beam line

- " Simultaneous K*K- i |
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NA48-NA62 detectors o

Liquid Krypton Calorimeter :

0,/ E=32%/JE ®9%/E®0.42% [EinGeV]
Magnetic Spectrometer ( pin GeV/c) :
o,/ p=1.00%®0.044%x p [NA48/2]

o,/ p=048%®0.009%xp [NA62]
Charged Hodoscope: o, =150ps
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ChPT description
z=(m, /m,)?

i i ¥ Y Y ¥
y=p(d,,-0,,)/m? K*=>n YY ﬁ é
NO O(p?) contribution VD<< Q

Rate depends on a single

A
unknown parameter ¢ ! é i 1

(d)

Leading order O(p*) and O(p®) unitary corrections:
oI’ my
0ydz T 2%x

Fig. 5

(‘A C,2,Y )+B ‘ ‘C ‘ ) (yz—z)t(l,rjf,z))z‘B(z)‘z

A and B are loop amplitudes
rn=mﬂ/mK B appears at O(p®) but dominates at low z
Cis pole amplitude (few percent of the rate)

Weak dependence ony
NAG2

[D’Ambrosio, Portoles PLB386(1996) 403]
a b,c) =a’+b* +¢° —2(ab+ac+bc)
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ChPT description

O(p?): cusp at wtrr threshold O(p®): Unitarity corrections
m,,=2m_, (z=0.32) Ki a + Increase BR at low z
[Ecker, Pich, de Rafael n 'Y'Y Non-zero rate at m, =0
NPB303(1988) 665] [D’Ambrosio, Portoles
Rate and Spectrum depend on PLB386(1996) 403]
a single parameter ¢
30.35;‘10'21 dI'/dz vs z _0.35:10 dI'/dz vs z
:;- 0.35 \C=2 :— 0.3 b =2
%255 ChPT O(p*) \\ %o & ChPT O(p°)

0.25|"3CC€55ib|e \ . " Inaccessible =0
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0.peak //Jﬁ:/z‘ \ AAAAAAAA O'E 750| eak 1(42 \ ..........
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z=(mW/mK)2

BNL E787: 31 candidates with 5 bkg events
| BR =(1.10£0.32)x107%[PRL79 (1997) 4079] ”ﬂﬁz Q
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Selection ”AEZ g Qa
K=>Tetyy n
Selection:

* One track compatible with a m*

» CDA<3.5 cm w.r.t. beam axis (Vertex Definition)
» 10(8)<p.<40(50) GeV/c [NA48/2 (NAG62)]

> E_/p,<0.85

* Two clusters in the EM calorimeter

» E >3 GeV

» Distance y-y > 20 cm at the EM calorimeter
» Distance y-mt* > 25 cm at the EM calorimeter

e y-yinvariant mass (z = (mW/mK)z), (m_,/m)?=0.075
» z>0.2 (signal candidates K*—>m*yy)
» 0.064<z<0.086 (norm.candidate K*t=>mtr')
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styy invariant mass

Minimum bias trigger Kiéniyy

NA48/2 (2004) specnal run (3 days)

NAG2 A

downscaled trigger D=20
NA62 (2007) fuII run (3 months)

120 &
§ [ T — Data §1 40 H e e o Data
2 + - |[OK*snatyy 2 I K >natyy
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o -I 1 I 1 1 1 1 l 1 _l 1 I 1 1 1 1 I 1

0.4 0.45 0.5 0.55 0,6 0 0.4 0.45 0.5 0.55 0,6
M(r*yy), GeV/c® M(ryy), GeV/c®

K, candidates 149

K,y background 11.410.6

K;, background 4.110.4
134412

@ K, signal
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K,y background 15.3+1.1
K,, background 2.1+0.3
K, signal 21515 .




z parameter distribution ”‘Ez g Qd
K=y

NA48/2 (2004) NA62 (2007)
§ (2m_/m)? [~ Data §35
;25 ............................................... l ........................ l:lKi_)niy,Y ;
= B K* > ntnly <
g INE T S LK onta’n’| 5%

—
[$))
—

B.‘l 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 035 0.4 045 0.5 055
V4
Z

&)

81 015 02 025 0.3

K*>m*n’ peak is outside the plot (m, =135 MeV or z=0.075)
Signal region: z>0.2 or m, > 220 MeV/c? (blue arrows)

Data support the ChPT prediction of a cusp at the m,,=2m,_ threshold

5 Not able to discriminate
Z=(mW/mK) M.Lenti O(p4) from O(p5) 10




Aaged
K=y
Fully correlated systematic errors

A
&= oy o)

VYEVPRPIAN 1.37£0.33,,,£0.14, , 1.41%0.38,,,£0.11, ,

NA62 (2007) 1.93£0.26,,.+0.08, , 2.10£0.28,,,+0.18, ,,

Combined 1.72£0.20,,,£0.06,,=  1.86%0.23,,0.11 =
1.72+0.21 1.860.25
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e NAGZ ()

K=y

Using the fitted value of ¢
Using the O(p®) dependence
of the BR on €

A Model Dependent BR can
be calculated

BRpr = (1.003%0.056)x10™

.ChPT O(p 4y

02;_ ....................... ....................... MOdel Dependent BR: fU” kinematic range
C L1 1 I | |- | L1 1 | L1 1 | | |- | 1 1
%% 4 2 o0 2 4
c
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m*n invariant mass ”AE 2 Q
Minimum bias trigger Kiénino

N E 1 07 E
L — Data S — Data
2. sl K >n*n® 2 G K" >n*r®
=V0E B K* > nlutv =10°E E K —nluty |
2 f \ LI K* > ntn’n” s / CIK* > r*an®
910° / \ 2405 |
L - L ; / \

10%E / \ 10°E \

10°E 10°E

102 \ 102 ................................

04 045 05 055 06 04 045 05 055 _ 06
M(r*n?), GeV/c M(r:n), GeV/c
K...o candidates 3.628x10’ K...o cAndidates 5.488x107

Normalization Channel
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4 NAG2 {
K=y B

g
;“0'3; -®-NA48/2
@ L |4-NAB2 - -0 L.
0.25— Combined | m=rt’ as normalization channel
[ [ ChPT O(p°) —— _ Calculate BR in bins of z
0.2
: -
015__ .......................................................................... ] A R Final RESUltS With 349 eventS
- t | (after background subtraction)
0.1:_ ................................ 1 I\/Iodel Independent BR
oos L. F®A T BR,,, (z>0.2) =
+ 11 (0.965+0.061,,,,+0.014, . )x10°®
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NAG2 H,
Conclusions o
* Improved test of ChPT using K*>mtyy
* Cusp behaviour supported by data
* Published papers
> PLB 730 (2013) 141 (NA48/2)

> PLB 732 (2014) 65 (NA62)

A
I T I T
1.72+0.21 1.86:0.25

BR(p7 = (1.00310.056)x107®  Model Dependent, full kinematic range

| BR,, (z>0.2) = (0.965+0.063)x10° \ Model Independent
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