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data taking oct 2003 - jan 04 nov 2006 jun 07
int. luminosity 220 pb 960 pb!
daily luminosity 6 pb’ 10 pb1
Total events (M) 30 200
Targets BLi, 7Li, 12C, 27 Al, 51V 6Li, “Li, ®Be, 13C, D=0
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OUTLINE |

K iop +4 7 53 Z 47

K_ —I— mn — A —|— ’7'('_ strangeness exchange reaction

Mesonic Weak Decays (MWD)

NZ A (Z4+1) 47 Ama—ptr

Ay Az g0 Aea — 4 7°
NON-Mesonic Weak Decays ([NMWD) A decay in medium

A7 A2 (Z D +p+n Amea+p = n+p

fZ—>A_QZ—|—n—|—n Ameda +n —n+n
Other NON-Mesonic rare decays (for example ...)

4

AH@ — d"‘d 5H d ;

4 Afle = a

AH@ _>p_|_t

A (K_,Ap> X 2 nucleons absorption

A (K_,Ad) X 3 nucleons absorption Ap’ Ad, At

invariant mass study

A (K_,At) X 4 nucleons absorption
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HYPERNUCLEI PRODUCTION

HYPERNUCLEI DECAY

A decay in medium Afree — p—l— T (642%)
Afree — n+7° (35.8%)

K- ABSORPTION ON FEW NUCLEONS
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HII mm hypernuclear spectroscopy



HYPERNUCLEAR SPECTROSCOPY ‘

key features of the spectrometer

very thin targets (0.1 + 0.3 g/cm?)
transparency = high resolution spectroscopy

coincidence measurement with large acceptance
complete event = decay mode study

different targets in the same run
w high degree of flexibility

simultaneous tracking of u* from the K* decay
KT — ,LLJFVM w energy and rate calibration

the “strangeness exchange” reaction it’s not the only mechanism
for a production of a negative pion in the K-N interaction

K +n—A+a"

backgrounds
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SIGNAL AND BACKGROUND

hypernucleus

—I—AZ—>ﬁZ—|—7T_

K

stop

4 .
by conserving energy and momentum

Mhyp = \/(me +may — E-)%2 —p2

—Bp = Mhyp — (mAZ—ln + mA)

\ binding energy )
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HYPERNUCLEAR SPECTROSCOPY FITTING THE DATA

1] fit the experimental distribution with the sum of N gaussians (for the signal] and 4 histograms for the background
- the mean and the sigma of the gaussians are free to move around the input values

2] we repeat the fit with a more sophisticated fit tool fixing also the mean values and the sigma of the gaussians [ *])

700F -
- anti-boost side 8001 boost side
i | : n
600‘_ 700_— ‘ "‘l"J,l‘llJv:'ll‘|
500 :— 600 | "Il,h
400~ >00r-
- 4001
300 :
- 3001
200 I
[ 2001
100 1005
0k 0
80
K™+ (np) -7 +p ~BaMeV) K~ +(np) - X" +p “BaleV)

BACKGROUND IS UNDER CONTROL
*ROOT TFractionFitter

Fits MC fractions to data histogram (a la HMCMLL, see R. Barlow and C. Beeston, Comp. Phys. Comm. 77 (1993) 219-228, and http://www.hep.man.ac.uk/~roger/hfrac.f).
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BA energy measurements
- absolute scale of the energy known at the level of 0.2 MeV

- possible systematic of the fit of 0.2-0.3 MeV
formation probability

FWHM
from 1.65 to 1.95 MeV from target to target

capture Rate per stopped K

#1:0.041 £ 0.006 = 0.005 %
#2: 0.038 = 0.008 £ 0.006 %

0.8 Mg ~5-64 MeV #3: 0.043 £ 0.006 = 0.005 %
" 0 -3.79MeV (& 1.85Mev #4:. 0.052 £ 0.007/ = 0.006 %
i e ™" x: 1. e
B -1.96 MeV  |E,: 3.68 Mev FIRST WORLD MEASUREMENT
0.6 n_:0.25 MeV Ey: 5.89 MeV -

( )
(@) 7Li(n*K*y) KEKE419
(MeV)
3563 0"
=1
M1
4
2188 3::::" M1 H. Tamura et al. Nucl. Phys. A 754 [2005) 58¢
E2
_____ 0 15 Y 32% 692
6— Il VW ’ excitation energies are referred to
Li ™ 12% 0 the ground state Ba = -5.58 + 0.03 MeV
ZLi [M. Juric et al. Nucl. Phys. B 52 (1973) 1]
\- Y,
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0.8

S T -6.44 MeV
- u__:-3.45 MeV
G2

Ey: 2.99 MeV

- i -0.09 MeV

Ey: 6.35 MeV

capture Rate per stopped K
#1:0.022 = 0.006 £ 0.002 %
#2: 0.036 = 0.008 £ 0.004 %
#3: 0.027 = 0.006 £ 0.003 %

FIRST WORLD MEASUREMENT [
| SSe——— ——J

(b) °Be (K,my) BNL E930('98)

H. Tamura et al. Nucl. Phys. A 754 (2005) 58¢

excitation energies are referred to the ground state
BA =-6.61 £ 0.04 MeV

8Be iBe [M. duric et al. Nucl. Phys. B 52 [1973]) 1]
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13C

=: -
® |
1_
0.8l 1 -11.18 MeV
i e, -6.24 MeV  E,:4.94Mev
L -2.85 MeV  E,:8.33Mev
0.6 .
| Mg, -0.12 MeV (EX: 11.06 MeV)
- u_:3.93 MeV Ey: 15.11 MeV
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capture Rate per stopped K
#1:0.006 = 0.001 £ 0.001 %
#2:0.014 = 0.002 £ 0.002 %
#3: 0.018 = 0.002 £ 0.002 %
#4.0.024 = 0.003 £ 0.003 %

#9: 0.035 = 0.003 = 0.004 %

FIRST WORLD MEASUREMENT [
| SSe——— ——4

PHYSICAL REVIEW C, VOLUME 65, 034607

3C hypernucleus studied with the 3C(K~,7~ y) reaction

gion. The excitatio i e 1/27 and 3/2" states
were obtained ad_ 10.982*+0.031(gtat) =0.056(syst) and
10.830£0.031(stat) £0.056(syst) MeV, respectively. The

excitation energies are referred to the ground state
Ba =-11.22 * 0.08 MeV
[M. duric et al. Nucl. Phys. B 52 (1973]) 1]

J
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4 O. Hashimoto, H. Tamura / Progress in Particle and Nuclear Physics 57 (2006) 564—653 N\

D o Excitation energy [MeV]
2 2005051015202510
180
3 — 160}
5 F R
1 E 140 |
S 120
— 3 .-g L
+ g+ § 10
i (77, KTE |
3 80p
L 3 _
i g 60f------i-
| :(13.25 MeV) 2 oF
0.8 " G1 Y a0f g
i e, -6.57 MeV ( E.: 6.68 MeV - 20p
170 175 180 185 190 195 200 205 210
- Mg, -3.18 MeV  E,: 10.08 Mev Teble 11 Migyp - MA[MeV]
0 6 — 1 02 M V Excitation energies and cross sections of 1/160 inthe (x+, K1) reaction
) u_:-1. e Eyx: 12.23 MeV
F ' G4 N | Peaks Bpor Ex FWHM Cross sections
(MeV) (MeV) 090140 (Ub)
- ou_:3.17 MeV E,: 16.42 MeV
'G5 #1 ( By =1242+0.05 ) 2.75 £0.05 0.41 £0.02
B #2 LEx = 6.237£0.06 2.75 £ 0.05 0.91£0.03
u :4.46 MeV Ey: 17.71 MeV #3 Ex = 10.57 +£0.06 2.75 +0.05 1.05 £ 0.03
' G6 \_ ¢ Ex = 16.59 £ 0.07 3.13+0.11 1384006 )
4 )
PHYSICAL REVIEW C 77, 054315 (20Q8)
6859 — 512
ST )
i & 6562 <0.3
+
5241 342 Tamura private comunication

5183 — 77

12" . L 26
0 ——— 3 _
15 0 0
°0
Ex (keV) A Ex (keV) 1 (ps)

FIG. 16. Experimentally determined level scheme of '§ O and
observed y-ray transitions. The corresponding level scheme of 130 is

k also shown. )
39t LNF scientific committee [ 26/10/2009 10 germano bonomi | FINUDA physics results




f Progress of Theoretical Physics Supplement No. 117, 1994 \

Study of A-Hypernuclei with Stopped K~ Reaction
DZO Hirokazu TAMURA, Ryugo S. HAYANO, Haruhiko OUTA*
and Toshimitsu YAMAZAKI*
e e
= - (Stopped K~,7") f {
G I 600 - AT
I 160
1 n A
i g 400 c
S ' \
i © 200 - A )
n I Q.F. A production
.
08l M. -13.25 MeV | 0 bt ™ 2T
N 20 10 0 -10 —-20 -30
| M, -6.57 MeV  E,: 6.68 Mev - Ei B, (MeV)
L L : -31 8 Mev E.: 10.08 MeV Hypernuclear states Bs(MeV) Formation Probability
"' G3 * peak state per stopped K~(%)  per Azx(%)
0'6 B . %0 A (puz)n Y (s112)a 12.9%+0.4 0.013£0.004 0.37%+0.13
- 'U'G4' -1.02 MeV Ex: 12.23 MeV ] B (D312)n (s112) 4 6.53%0.18 0.86%0.30
C (Prz)n ™ (Dri2312)a 2.08%0.18 0.056£0.008 2.0£0.7
! 5: 3.17 MeV E,: 16.42 MeV D (bsr)n~Drraan) —4.23+0.09 0.112%0.014 3.2%1.1
\§ J
u_:4.46 MeV :17.71 MeV formation probabilit
6
capture Rate per stopped K
#1: 0.006 £ 0.002 £ 0.001 %
H#He: 0.021 = 0.004 £ 0.002 %
#3+4: 0.060 = 0.014 = 0.008 %
#5+6: 0.059 £ 0.013 +£ 0.007 %

Total in the bound region:
0.027 £ 0.005 x 0.003 %
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HYPERNUCLEAR SPECTROSCOPY

CAPTURE RATE (PER STOPPED KAON) VS A

——— Present data

L F * Tamura, Hayano, Outa, Yamazaki
0.12— ———— Finuda PRL 622 (2005) 35
0.1t bound region
0.08—
0.06—
- |
0.04_— l |
- ; |
0.02_— 1 %
o_l L1 1 | L1 | I L1 1 I 1 i 1 | 1 i 1 I L1 1 [ 1 i 1 | L1 1 } L1 1 I L1
0 2 4 6 8 10 12 14 16 18

A

A-hypernuclear production in (K, ) reactions

stop

Vojtech Krejcirik(1:2), Ales Cieply(L)

1) Nuclwar Physics Institute, AS CR, Rez 2 Faculty of Mathematics and Physics, Charles University, Prague

Hadronic Atoms and Kaonic Nuclei -
solved puzzles, open problems and future challenges

in theory and experiment
14 October 2009
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CONCLUSIONS

——— Present data
2 0.3 * Tamura, Hayano, Outa, Yamazaki
- ———— Finuda PRL 622 (2005) 35
0.25 ' ' { ’ ’
- ground state I
0.2— — — ;
0.5 ‘
0.05— 1 e +
o:l L1 1 I L1 1 [ 11 1 | 1 ; 1 I 1 i 1 I L1 1 i 1 i 1 I 11 IJi. L1 1 I L1
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B A |
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14 ; - H
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FIBbDA

mesonic & non-mesonic weak decays



Qounts[om Me\dg)
o

PR T T T T T B

7T momentum (MeV/c)
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[) ) SR
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T T LT R R L L LR CLR T T T LT T T Ir Ty I T LR TR TR I It LRI LTI

Mean 3815

RMS 49.72

................................
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MESONIC AND NON-MESONIC WEAK DECAYS

Inclusive production 1T spectra background subtracted

THE METHOD

s F 3 120/~
s F 11 2 r
%3502—+ f AB 12 e [
Q& K =100
gzsof— S so[- ¢
8 F 12 -
2005_ AC 60— +
150 D > ++
: MWD T gy
100 / N +
505_ 20? +
- it ettt ol i 0w -
o H T L4 It S I v ol Rl S
B 5 555" "30 0 20 40 60 80 100 120 140 160 180 200
B.E. (MeV) proton kinetic energy (MeV)
%- % FINUDA Coll., PLB 681 (2009) 139
New results on mesonic weak decay of p-shell A-hypernuclei
C % R —— yolp yp-—‘
<200 -
> L > S
$ | \ S1e0l
8 — o [
E'1507 T 3 p
c v - =
3 | §120? e decay 1T and p spectra
3] C
- 100 background subtracted
100 T+ 80 +H & acceptance corrected
o - r -
i ) 60— +
50— ‘ { 40 ++
-4l 20 +
i n JH;# R : PSS
\\\‘\\‘\\\\‘\\\\‘\\\\‘\\\\\\r\.T.\ir.\i\\\r\ 7\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\
20 25 30 35 40 45 50 55 6 0 20 40 60 80 100 120 140 160 180 200
kinetic energy (MeV) Kinetic energy (MeV)
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MESONIC WEAK DECAY SPIN -PARITY ASSIGNEMENT

15 AN FINUDA Coll., PLB 681 (2009) 139,
_ New results on mesonic weak decay of p-shell A\-hypernuclei
s e e— —
3100} T
2 80? Correspondence with the calculated strenght functions
60l T. Motoba et al, Nucl. Phys. A 489 (1988) 683.
- A. Gal, Nucl. Phys. A 828 (2009) 72.
40—
20i 15ANgs spin not known. J7("5ANgs) = 3/2°*
- D.J.Millener, A.Gal, C.B.Dover Phys. Rev. C 31 (1985] 499.
0,
I T T T T P T N T Spin ordering not obtained from Yy-rays of 1670
20005 %3 A0 etic energy (MeV) M.Ukai et al. Phys. Rev.C 77 (2008) 054315.
S
= 0.05-
004l First experimental determination
- 32" _
003 — 1/2" J7("ANgs) = 3/2*
- from spectrum shape
0.02/
oo and decay rate value
N T /Ta=010840.038+99!
0720 25 30 35 40 45 50 55 60 U A . - Ve 0.013

kinetic energy (MeV)
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MESONIC WEAK DECAY RATES AND CONCLUSIONS

S
~_05 :—
| - @ present data
L(l: B [ T.Motoba PTPS 117 (1994) 477
0.4 B L A previous data
B | % A.Gal NPA 828 (2009) 72
03— ¥ i
0.2 L ¥
- 1 T
- e
0.1 - |
o B 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1
4 6 8 10 12 14 16
A
Mesonic decay results FINUDA Coll., PLB 681 (2009) 139
] New results on mesonic weak decay of p-shell A-hypernuclei
MWD 1 spectra for “aALi, SABe, 1"AB and 15AN S — —

spin-parity assignment confirmed for “ALi, °ABe, 11AB g.s.
new spin-parity assignment for AN, based on decay rate (and spectrum shape])
MWD decay rates calculated and compared with theoretical calculations and previous measurements

nuclear structure effects
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NON-MESONIC WEAK DECAY THE METHOD

FINUDA Coll., NPA 804 (2008) 151 f
Measurement of the proton spectra from non-mesonic weak decay of AHe5 ALi7 and \C12
L —— — e

12
p | AC

-
N
o

'y

N

o

counts/(10 MeV)
-ol
o
counts/(10 MeV)
)
o

803— —o— 803_ |
o gaussian fit with free i3 Au from the fIZ
3 | B low high
e + s ol +
: £ :
20__ + 20:—
o:—.'."."r."."."r:':'."r.". |.‘+‘#—ﬁ—¢—a—l _______ 0_. e

1 11 | 1 1 I 1 1 1 I 11 | I 11 | I 11 | I 11 | I 11 |
140 160 180 200 20 40 60 80 100 120 140 160 180 200
proton energy (MeV) Kinetic Energy (MeV)

100 120

o
N
o
S
o
=]
o
=]
o
o

Ajow: spectrum area below M

1N + 2N + FSI W.Alberico and G.Garbarino, Phys. Rev. 369 (2002) 1.
G,Garbarino, A.Parreno and A.Ramos, - Phys.Rev.Lett. 91 (2003) 112501.

Anigh: spectrum area above U G,Garbarino, A.Parreno and A.Ramos, - Phys.Rev. C 69 (2004) 054603.
1N + FSI

2N[>70 MeV] ™ 5% 2Niot

Aow ~ 0.5N(Ap — np) + N(Anp — nnp) + NF51
Ajow + Anigh~ N(Ap — np) + N(Anp — nnp) + NFSI
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NON-MESONIC WEAK DECAY RESULTS

x? I ndf 0.08729 /6
po 0.6826 + 0.07974 Alow _ 0.5N(Ap — np) + N(Anp — nnp) + NF'51

p1 0012212001036 | A, + Apign  N(Ap — np) + N(Anp — nnp) + NFSI

Ll [ F2 — an‘|_rpp+rnn

Tpp : Tpp : Do = 0.83:0.12: 0.04
E. Bauer and G.Garbarino, Nucl.Phys. A 828 (2009), 29.

N(Anp — nnp) Ty T

N@Ap—np) T, T

A-3

o
[
I]llII]|IIIIWIIIIIIIII]I]II
»—'—4
—@—
v—‘l—c
»—6—1
r—‘—c
—a

o
N

Fit as a function of A-3
for— 0, FSI — 0O

, Ajow 0.5+ Ty /T, [’y
R= 1 ~ — =0.96+0.11
(A_lggl_)() Alow + Ahigh 14 F2/Fp Fp

I's I'y/T,

I'nvvwp  Tn/Tp+14+T5/T,
/

Bhang et al., EPJ A33 (2007) 259.

= 0.27 = 0.06
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two body non-mesonic rare decays

FIBbDA




NON-MESONIC RARE DECAY PREVIOUS DATA

Two-body non mesonic decay: large momentum transfer
Unlikely to occur — rare events
Expected branching ratios: at the level of 1.3% of all non-mesonic decays
calculations for 4AHe— nt, pt [Rayet Nuovo Cim. 42B (13968), 238]

Very few observations [ONLY for 4AHe, mainly from bubble chamber,/emulsion experiments)
No “AHe —pt AN
A few 4AHe — SHe n Corenmans et al. (1968]), unpublished- Block PRL 3[1959], 29’I\\

One “AHe —dd event Block et al. (1960)

I '5160_
1000 a0k di

1800

dE/dX OSIM

=600

1400

100
8of
601

40F

20F p t
s . IO ) e 7 ."“'.. : ok wl
1000 % 1000 3000 4000 5000
Momentum (MeV/c) 0 Mass (MeV/c?)
. TOF p.id.
dE/dx p.id.
39th LNF scientific committee| 26/10/2009 21 germano bonomi | FINUDA physics results



NON-MESONIC RARE DECAY‘

4AHe hyperfragments (from all targets)

4A\He — dd 16 complete events +
4AHe — dd - d momentum: 570 MeV/c 43 semi-inclusive events with a missing ™

Total probability (yield) per stopped K
Mean value: (2.82 * 0.62) 105/ Ksstop
For BLi targets: [5.22 * 1.90) 10°/Kstop

4AHe — pt 21 events selected
with (unfortunately) high S/N ratio

> hased on the capture rate per
K- at rest measured for 4AHe in 4He (Tamura et al.)

I o (6Li) = (0.3 £ 0.1)% @A

4AHe — pt - p momentum: 508 MeV,/ ¢

Total probability (yield] per stopped K
Mean value: (542 = 3.43) 10°/Kstop
For BLi targets: (18.53 + 14.80) 10°/K:stop

= | nder the above assumption

Mot (BLI) = (1.1 £ 0.9)% A

dd/pt ratio: the pt decay channel is the favoured one
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NON-MESONIC RARE DECAYL

SAHe hyperfragments (from 8Li and 7Li targets]

SAHe — dt - d momentum: 597 MeV,/c

Total probability (yield) per stopped K
Mean value: ([1.23 = 0.60) 10°/Kstap

w [ =(0.29 £ 0.15)% I

Agreement with theoretical expectations

S5AHe — dd 3 events
1x BLi, 2x “Li
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EII I:m K- absorption by few nucleons



K ABSORPTION BY FEW NUCLEONS ‘ FEW NUCLEONS

Study of hypernuclei and their decays:

One nucleon absorption (pion-emission) Simulations: ﬁ_stopi‘\_’//\\gi
.
K-N—=1Y elementary reaction —
K-A — /\[Z] X nuclear reaction He 12C
0.05

o
o
a

Search for possible deeply bound kaon states:

a.u./(10 MeV/c)

; g =

(=]

(=2
JIII|II|\IIIIIlI\IIlIIII\IIIIIlll

Two nucleon absorption (no-pion emission) A%

K- (2N] = NY  elementary reaction 002

K:A = A[2) pX,  nuclear reaction >

KA = A[Z)nX  nuclear reaction BB e GO g B

FINUDA Coll., PRL 94 (2005) 212303

Evidence for a Kaon-Bound State K pp Produced in K
Absorption Reactions at Rest

Three nucleon absorption [no-pion emission)

FINUDA Coll., PLB 669 (2008) 229

K' [BN] - NN Y elementary reaction — FINUDA DATA: K-Stop Li->AX
KA — /\[Z] dX nuclear reaction % 1000 |- |
> N K-NN—AN
FINUDA Coll., PLB 654 (2007) 80 = K-N—ATT
Correlated N\d pairs from the K (siop)A — NdJA’ reaction é w00 -
Four nucleon absorption (no-pion emission) 400 -
K' [4N] — NNN Y elementary reaction 200 ?
KA = A[2) tX nuclear reaction © 610050 300 400" 500 600 700 805 00 1200
momentum [MeV/c
FINUDA Coll., PLB 669 (2008) 229 & momentum eV

Correlated At pairs from the apsorption of K- at rest in light nuclei
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K~ ABSORPTION BY FEW NUCLEONS 2NA - FINUDA: 6LI(K'STOP,[XP)X

Ap invariant mass study B = 115+6__ (stat)*3_, (sys) MeV
= 67%+14_,(stat)*2;(sys) MeV
A bump has been observed 25F
(\{,?20;
Two nucleon absorption = |
% 15;
K™ + (pp) — Ap 2u M+, o
3 | )
peak expected at 2.34 GeV T gr
— o 93 3i5 55 3553 5as 24| 2
K —I— ( ) — E — A_ p-A invariant mass [GeV/&2] =)
pp . 5 .2?. fyp 'B'&u [MeV] 8
74 MeV lower distribution, and broadened L0 K L

Kaon nuclear bound state formation

K™+ (pp) = X — Ap

M = (2255 * 9) MeV/c?

K™+ (pp) = X — X% — Ayp

N ,_*_'-

- al h
225 23 235 24

Alternative interpretations of the Ap bump " pAinvariant mass [GeV/c]

were suggested in the meanwhile
FINUDA Coll., PRL 94 (2005) 212303 <

t
Evidence for a Kaon-Bound State K'pp Produced in K Absoretion Reactions at Rest 3
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K~ ABSORPTION BY FEW NUCLEONS ‘ 2NA - FINUDA: 6LI(K'S-.-OF.,[XP)X

no acceptance correction

2006 - 2007 Data Taking: - Extended range of the reconstructed momentum
- Bx statistics on: 6Li [“Li, °Be) - Improved selections (missing mass)
- Improved tracking efficiency - Statistics large enough to study single target spectra
A p Invariant Mass _FINUDA Coll,, PRL 94(2005)212303
© F 251
& 2 st A=SL New data Olddata | A=S6Li 7Li,12C
i) e = < - >» |
GL% g 30 Same cuts applied @20—
5 S >
S = 15}
8 20— % i
S New invarignt mass £ iof-
= . . = B
SR spectra is cpmpatible 8 |
@ C . . 51
o s with published one i
zq: T R SRR RSN BRI Bl *1|||_!_I_4_|—
00 2150 2200 2250 2300 2350 /2:;00 8.1 215 22 225 23 235 24
MeVic p-A invariant mass [GeV/&?]
A p Missing Mass A p Invariant Mass
© §, 45F
g o % s IS
© C ] = &)
£ 30 % 350 o
é c = S
= 30—
25E \ 4 ° = g
C 25— O
0= releasing back-to-back , - 5
. - -
unphysical region correlation cut 155_ o
F (@]
10 10?— 8
C E o
5 SE =
E b bt e b L T
3%00 36‘50’1 37|OO 37|50 38‘00 38|50 39‘00 39|50 40|OO 40‘50 4100 2%00 2050 2100 2150 2200 2250 2300 2350 2400 24!\5/I(()3V/2<:5200
MeV/c?
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K~ ABSORPTION BY FEW NUCLEONS 2NA - FINUDA: 6LI(K'STOP,[XP)X
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Only a minor fraction of'the bump can be associated to Kpp—29%p—=Ay

the Missing Mass selection cannot exclude 2N— /AN conversion reactions,
but they are excluded due to a different AN angular correlation

Alternative interpretations of the Ap bump _

QF-2NA-K-pp—Ap followed b agas et al.) most of alternative

(from back-to- = explanations have been excluded
: _ To explain all the observables

) DO”‘W: a realistic model is needed:

QF-2NA K-pp—2 followed by 2% — Ay decay K-dynamics (bound state)

o o and proton pair momenta

- QF-2NA K-NN—>NTFetewed+s7—=N—AN conversion reaction

- Decay of heavier kaonic nuclei (Mares et al.)
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K~ ABSORPTION BY FEW NUCLEONS

Ad invariant mass to measure K ppn absorption

3NA - FINUDA: 6L1(K sror,/AD)X

A d Missing Mass A d Invariant Mass
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3 well defined states in missing mass
with A d emitted back-to-back:

2805 + 4 MeV/c? = QF-3NA: K-SLi—»Adt
2824 + 11 MeV/c?

2852 + 6 MeV/c?

The Ad bump published is a superimposition of three different final states.
The QF-3NA is identified (K'-6Li— Adt).

The nature of the other two states will soon be clarified.
The 29doesn’t play a relevant role.
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K~ ABSORPTION BY FEW NUCLEONS ANA - FINUDA: A(K'STOP,AT)X

At invariant mass to measure K- ppnn absorption (A = sLi,’Li,°Be)

FINUDA Coll., PLB 669 (2008) 229 <

Correlated At pairs from the apsorption of K~ at rest in light nuclei i-
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Only one measurement existed so far, from bubble chamber: 3 events by kin fit

40 events observed in FINUDA - Capture rate: ~1x103/K-
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Conclusions

FINUDA is committed to complete its analysis on important topics such as:

hypernuclear spectroscopy _ _ . _
- wide range of nuclear physics (wider than in the Proposal)

mesonic and non-mesonic weak o
- limited by statistics

non-mesonic rare decays

- FINUDA is exploiting the data collected in the 2 (short) data taking

K absorption with few nucleons

- ... others ...

The 10tntermaionalConference FINUDA @ hypX

Hypernuclear and Strange Particle Physics

Recent results on mesonic and non-mesonic weak decays - E. Botta (Plenary session)

Recent results on K- absorption by few nucleons and the Bound Kaonic Nuclear State Puzzle
S. Piano (Plenary session)

FINUDA hypernuclear spectroscopy - G. Bonomi (Parallel session)

Study of two-body non mesonic decays of light hypernuclei with FINUDA
A. Filippi (Parallel session)

A study of the K-(stop) A -> Sigma (+-) pi )-+) A’ reaction - N. Grion (Parallel session)

Inclusive proton spectra from stopped K- absorption in nuclei with FINUDA
P. Genova (Parallel session)

Summary talk - T. Bressani (Plenary session)

POSTERS:
Search for neutron rich hypernuclei with FINUDA - L. Benussi
Study of A production on different nuclei with FINUDA - P. Gianotti

FINUDA was the single experiment with the largest number of accepted contributions, and the
largest community (excluding the organizer’s one)




