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.. 'Milestones of the hypernuclear ’
physics program of FINUDA

I

Measurement of the ''C excitation spectrum with
resolution < 1 MeV

* Detection of states pr‘aduézd at capture rate 10~
 Measurement of the lifetime r=h/T,,
* Measurement of mesonic and non-mesonic decays

High statistics study of the production, decay and
lifetime of p-shell hypernuclei: 'Li, 'Be, B

High statistics study of /He formation and decays
using a °Li target.

With the same 67,; target study of ;| He non-mesonic
decay to (n,n) with an exclusive measurement.

High statistics survey of the production of hypernuclei
of higher mass :TAI, {5’_'.?51.', 5:}?, HEY, 1:?05, I?Hﬂ: meﬂ'

| REMARKS |

 Different targets can be used in the same run period

e Products of non-mesonic decay (n,p) and (n,n) are seen

in coincidence
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g Typical (p-n) nen-m decay event 1
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wn @ Scintillator
N, (trigger/TOF) |

Vertex detector requirements:

- detect KT K™ pairs

- define interaction vertex inside target

- provide first position measurement on outgoing tracks
- discriminate in mass and position between r, p, and K

Position resolution undemanding (~ 30 um)
But need large dynamic range (1 -> 20 MIP)
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‘ ‘ I HYPE—"'-“UCIEGI" decay 12

Mesonic decay (like free A) I, =T ,+T

Partial rate transition ]
r, A - n+nr" | Suppressed by Pauli blocking
; R 4
r ol P n medium-heavy hypernuclei
Non-mesonic decay (only in hypernuclei) T, =T, +T,
Partial rate transition
I, A+n —n+n Dominant in medium-heavy l
. At pansp hypernuclei
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Hypernucleus lifetime
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® Some hypernuclear decay observables
' o 12
."'.C

I fr tetal decay rate (lifetime) 1.25+0.18'"
ot 4 i:-:'.Tl'l:'rlg"‘l of the interaction)

[, /T, |proton induced decay rate  [0.31+0.07 "

e p——

i ']'" neutron induced decay rate

T

T, /T,[total non-mesomc decay rate [1,14+0.20°
N 0.89+0.15 +0.03%

1:_/1"# P s i 0.14 £0.07 £0.03"
F 4 (pron mucleus ©ato-tion) 0.052 _‘rf';':“ :
rn/rp n/p induced decay rate 1.33 :1:17

{1sospmn structure of mteraction) :
1.87+0.59'7%

0.70+0.3 "

0.52+0.16'"
1 Few measurements
{111 Srymonsiy et al Phys Rev C43 (1991) 849 with lurge errors
(2)H Moum et al Phys Bev O52 (1999) 2038
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. Hypernucleus mesonic dacayl b

@ Kinematic features of mesonic decays (suppressed in
medium-heavy hypernuclei) ]
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@ Low momentum pions are out of the acceptance of the
FINUDA spectrometer

1" from hyp. formation Ty 1
FETE gﬂne:“{lc ' The spectrometer
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detection

" from hyp. decay
p=100 MeV/c
Prx=30 €m
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'l Nevertheless FINUDA can detect and measure n from
mesonic decay by means of the two pstrip internal arrays
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@ However, identification is good thanks to dE/dx in the pstrips
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@ Acceptance is 20% (3 hits in ISIM & OSIM)
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