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Detector performance
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FINUDA topics

= Hypernuclear physics

o Spectroscopy of 7,Li,12,C,13,C,16,0... with
(K= 0poT0) reaction
o Non Mesonic Weak Decay of (Talk by S. Bufalino)
5 He,’,Li,'2,C,13,C,16,0
o Search for Neutron Rich A Hypernucle1
¢ H,”,H°,He,'? Be,!3,Be,'¢,C
= Hadron physics with strangeness
o K™nuclear systems (K pp, K ppn) (Plenary talk by S. Piano)

o (K%K charge exchange reaction on
medium-light nuclei close to threshold
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K™ charge exchange reaction

K* N scattering data are lacking and
very old in the low kaon momentum
region for elastic, inelastic and charge
exchange channel:

K'n—K%p

In the eighties, the relatively “weak”
K* interaction with nuclei at
intermediate energies was used to
probe the possible presence of strange
quark content in nucleons.

Provide experimental information on
the scattering amplitude 1/2 (f,-f,)
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® boost

The nominal momentum of K*is 127
MeV/c for a @ produced at rest.

+ Outward boost ~ 13 MeV/c 1n the
radial plane

e—i—

15 mrad <

| y vs x target |

e 10
E 8-
(&) -
N’ 6
> 4E
2C
0
-2
_4_
B
-8
1 _III! I
Y9 & &

second FINUDA run 2006/2007

October 09, 2007

B. Dalena, Hadron07



K™ charge exchange reaction 1n
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On nuclei, three effects are expected.

1) a damping of the reaction due to the Pauli principle, that could even result in a
cross section lower than the elementary one;

2) a threshold bigger than that on a free neutron and varying from nucleus to

nucleus;
3) a role of the Coulomb barrier increasing with Z.

October 09, 2007 B. Dalena, Hadron07 8



FINUDA sensitivity to (K*K¢?)

The expected counts are related to the cross section ¢ of the reaction, the
integrated luminosity JL and the detection efficiency € by:

Nuclear Integrated Luminosity
target (run 2003-2004)
N ev GK g & L 12¢ Below Threshold
L1 Below Threshold
6Li 1.47 x 10%
Effective integrated luminosity for each target = = 71 % 107
. ) 2C Below Threshold
The detection efficiency & for K’ — ntn- = 0.12
| 8.35 x 102
. e sty 3.97 x 102
First FINUDA run sensitivity =<1 mb per event on
2C Below Threshold

the 7Li target
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Electromagnetic background

The presence of the reactions: K* = n'n’, n¥ 2 vy, yrA>A'e’e
can generate spurious peaks close to the mass of KO,
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Electromagnetic background (2)
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Signal region vs background

Monte Carlo studies of invariant
mass e and * e* vs their
relative angle from the reactions:
K* Stop9 w0, 70 2> vy,
v+A>A'cte

Finuda K ° resolution +2 MeV/c?
and imposing 7~ from a K°
almost at rest gives a signal
region of 494-502 MeV/c? and
176°-180° background free at
95% C.L.
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Results of 2003/2004 run

TLi(K+,K%)Be

no candidate events have been
found in the signal region

@ P, =90 MeV/c
c <1 mb at 68% C.L.
c <2 mb at 95% C.L.

c for the elementary process is in
agreement with extrapolation of
data at higher momentum,
assuming o proportional to the
number of nucleons

October 09, 2007

FINUDA PLB 649 (2007) 25-30

B. Dalena, Hadron07

‘; 510 F
o ;
= -
o=
o 500 |
< K0
< 3 + + s
S a00 [
g™
=
$ a
g
480 [ 4
470 E I I 1 I I I
145 150 155 160 165 170 175 180
Relative angle (Degree)
b i1 aref [1] K'n — K’
= ref. [2]
=l i1 vref [3)
E [ i1 aref [4]
8 1o & e ref [5]
g 8 o ref. [6]
= g oorefl [7]
v 8 13 'y
e izt e ref [25]
et it
S 6 i \
e -
L
4 ,g L
2F pthri } FINUDA upper limit
! n+
0 o B b sl aa daa sl e a e g daa sl
0 100 200 300 400 500 600 700 ROO

P, (MeV/c)

13



2006/2007 run

Run 2003/2004: [L ~220 pb! —

Run 2006/2007: [L ~ 964 pb-!

7 . 13 . . .
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Summary and future plans

Events due to the charge exchange reaction induced by
slow K™ have been searched for the first time in the near
threshold region

Cross section for "Li(K*,K%)’Be reaction < 1-2 mb

In the second FINUDA run, we are able to study this
reaction with tenfold more statistics and we have access

also to other nuclei: ?H and °C in the momentum region
from their thresholds to = 100 MeV/c.
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