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@ @ Integrated luminosity
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@ @ The KLOE detector

Electromagnetic Calorimeter (EMC)
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inside KLOE
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Outline

* Br(p-n'y)/Br(¢-ny) with 1t 1T 7y final state;

* Br(n -1 yy) measurement;

* N Mass measurement.

I
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@ : Br(p—n'v)/Br(p—ny) event selection

P-n'y, ' -1 TN, N30, YY
n' -mm™n,n - I, -V
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P-ny, N -3, oYy E\ﬁa %

select particle
coming from the I.P

Signal selection /

® charged vertex in a cylinder with a 4 cm

Barrel EM,
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%ﬁg ole Piece
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radius and a 16 cm height around the interaction Bl
point; o
e 7 prompt photons |t - r/c| < 50;; p—2nn
Background source
21° 159°
° | <0, <159 \ together beam
e anti KK tag. identification of photons coming background.

from the I.P (powerful thanks to the
optimum calorimeter time
resolution)
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dg/ Signal extraction

n. obs. events 3750
. . . n. estim. bkg 345
¢-nYy, N° -7 oY n. signal (N, - N,, ) 3405z 65 + 28
obs sta syst

\ wrong combination

3500

n' mass distribution
after subtraction

D 3000 i
Ks- 11T 4 1000 | #
- %, \4{ [
T[" ‘/\a'\.'i L
Kl nnn right combinat] b I
TEO0 al CSOMOINATion Lol
BO0 |

B Ks-
Kl_ 10t T 1O 2000

GO0

1600

2 Ks- 1y
Kl- mmn®mn®

400

1000

= Signal -

500

M, (MeV)

Biagio Di Micco Workshop on production and decay of n andn' mesons Krakow Sept. 2005



@ : Preliminary result

ny

g = BRO V) A B ) e,
BR(Q - ny) A" {Qﬂ{w £ o TBR,E. . | & ;V/EK@
e n. 7 = 37" 1665000£1300

where | ~aa -l x| GG,
BR,,, :QBQ((I’]' - n”n"n)EBﬂ{(n' - n*n‘n") /A
R =(4.76 £0.08 +0.20)00""

Br(go-n'y)/Br(p-ny) =4.70 + 0.47+ 0.31
1 Phys. Lett. B541 (2002) 45-51

1% 01.3% 01.400.08% 00.4% 01.5% 003 %

Filfo-EVCL ~TRK  VTX Bg en/en’ X%/BR”

bp =(41.3752)° syst. dominated by the uncertainties
on Br(n'-nmm) and Br(n' - nmere)
We will measure them with 2 fb-?
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J/ BI‘(Q9 7’ Zz) background and selection

A
° /U
o+ \\ 0 n o byfinal state
P /T
© . “
Selection — Main background
5 prompt photons ¢ = f (=a’7"Yy, ¢ = a (=nna’)y
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210 <B < 159° e € - w(=my)
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momentum conservation ¢ = ’7(93‘71 )V
Prompt photon with lost and merging of
|t - r/c| < min(50,,2ns) photons
not associated to a charged

track
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0 The most energetic photon is in the
400 main part of cases that coming from
o T the - ny decay (363 MeV)

after kinematic fit ™ ™

||||||||||||||||||||||||||||

2500

We build the invariant mass
m, of the 4 least energetic photon.

events/ (2.9 MeV) events/ (2.9 MeV)
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DATA - MC comparison
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Background composition
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5y rejection
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Preliminary results

[=a)
=]
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The shape of background
i m oy ] + signal after fit well
E ‘{ " } reproduce the DATA.
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@@ : Comparison with theory (preliminary)

[1] 2] 3] [41 (5] {61 [7] (8]

v | = KLOE 10
5 __ KLOE 20
& - IGA MS KLOE 30
L oal 1¥1984  © O(p*) calculations
H [ ! 1)
" i T * : : N. Ng and D. J. Peters, Phys
=1 | l ? + . 4 Crystal Ball 17509655 Bes /e s
. r . - - : . 2 O O 5 {2] J.N. Ng and D. J. Peters, Phys.
20 | = - Rev. D47 (1993) 4939
e R
0 8 § & ~ % E H2 3 B276 (1992)
w -+ S :5. § 5‘ & E [5] S. Bellucci and C. Bruno,
& & g H é = Nucl. Phys. B452 (1995) 626
=
E S % = [6] E. Oset, J. R. Pelaz and L.
Roca, Phys. Rev. D67 (2003)
Factor ~ 10 less than GAMS 073013
Marginally compatible with Crystal Ball [71). Binens. A, Foyyamddin
« Good agreement with O(p®) calculations (1996)200

[8] A. A. Belkov, A. V. Lanyov, S.
Scherer, J. Phys. G 22 (1996)
1383
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74 e

‘gﬁ/ n mass actual situation

Very good agreement

[
NA48 wrong?

P T T TR S I T T PRI SR R N S SR TR T L
546.5 547 547.5 548 548.5 549 549.5
N mass (MeV)
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@ . Measurement method

Using the decays: 3

Cross
-0 - Ty checking

W ~*Y pourpose

A kinematic fit is performed imposing: E
Px,Py,Pz,Etot conservation -
t-r/c of clusters compatible with light velocity 2

1

As a consequnce of the kinematic fit the mass
measurement is almost independent from the energy of
the cluster, it is given by the cluster positions.

The g momentum and the vertex position are very well
determined run by run from the study of the Bhabha scattering
at large angle ete- - ete - (90000 events for each run).
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3 Event selection

&

X2 fit 10 %
distribution

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

no x°cut % [

Dalitz plot ..
E1 < E2 < E3

m YyY,

0.5 |

04 |

03 L

0.7 S
0.6

0

1 1 I 1 1 I 1]
005 01 015 02 025 03 035

2

GeV2

[
=]

Cut

events

(]
=

10

| | | 1 | 1 1
0.05 01 0.15 02 025 0.3 035
m®y,v, GeV”

Biagio Di Micco Workshop on production and decay of n and n' mesons Krakow Sept. 2005



@ . Mass extraction

_ 300 ~ 300 F
3 250 | E 250 | Double
) g ¢ » gaussian fit
< I =~ 150 r T,
2 100 ~ -
i gl .
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@ Energy calibration independence

K1

I ———
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‘!@/’ Preliminary Mmass mepPctiramant
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@ : New situation with KLOE KLOE
T PRELIMINAR
T Y

NA48 compatibility

0240 n in vacuum
S ﬂ O-nNy-n-yy
n- 3
KLOE 5] X
| I S KLOE 14
GEM/COSY ;
(hep/ex 0505006 2005) . P -+ ¥ b ook GEM/ 05 36
' i P, P MNA4S 02 30
NA4S (Phys. Lett. B533) -
: .............. MANMI 95 3.0
PDG average ,_§_|: / SATURNE 92 3.1
R1 74 021
N SR R ST RPN SR R B R6
546.6 546.8 547 547.2 547.4 547.6 547.8 548 I DL T R
™ MeV 5465 547 5475 548 5485 549 5495
Produced at threshold on nuclear N mass (MeV)
target. ?
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@l . Conclusions

Kiiok.

* N decays:

e Preliminary KLOE Br(n - myy) smaller than the previous

measurements, final result for the end of this year with
2001+ 2002data, to redo with 2fb ! (C. Bloise talk)
e forbidden decays (not included in this talk)

Br(n-1rm) < 1.3x10-5 @90% C.L. [Phys.Lett.B606 (2005) 276]
Br(n—yyy) < 1.6 x10-5 @ 90% C.L. [Phys.Lett.B591 (2004) 49]

e ¢-n'y in T+ 7 yfinal state, in agreement with the KLOE previous
result in 1t + 3 yfinal state;

N mass measurement: KLOE preliminary result is in agreement with
NA48 measurement.
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