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Outline

* Non mesonic weak decay of hypernuclei
* Cluster accompanying weak decay
— “a clusters”
—“3N clusters”
e Representatives of cluster decay
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e Conclusion



The Decay Modes of A Hypernuclei
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Non mesonic weak decay
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decays with a particles (A strips the nucleon from p-shell )

MZ'Q'T,E) > a + x (x=n,p,dtr)

three-nucleon clusters (A strips the nucleon from s-shell )
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 What are the proper representatives to study
such a cluster decay?

 What is the population of such resonance
states?

e What will clusters tell us?



Light p-shell nuclei — representatives for cluster decay
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Light p-shell nuclei - representatives for cluster decay
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Light p-shell nuclei — representatives for cluster decay
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Light p-shell nuclei — representatives for cluster decay
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Light p-shell nuclei — representatives for cluster decay
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Decays with “a clusters”
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Decays with “3N” clusters
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Decays with “3N” clusters

* Coefficients of fractional parentage — Translation
Invariant Shell Model
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Population of excited states in final nuclei
decaying by cluster emission

cluster decay total
stable a+x Tt (t)+x’ break

7. . ntn + °Li 0 0.20 0.28 0.02
a L < ntp + SHe 0 020 0.28 0.02
g . ntn + OLi 0.19 0.11 0.11 0.16
A LI < ntp + SHe 0.09 - 021 0.13
T < nth + ’Be 0.29 0 0 0.21
A ntp + L 0.29 0 0 0.21
05, < ntn + 8Be 0 0.30 0 0.26
A ntp  + 8L 0 0.17 0 0.27



NMWD s-shell hypernuclei
* Block&Dalitz

r (A3H )= 0, %(SWS‘ + 1w, + 3w, +1W1'°)

r (A4H ): p4%(1wg + 3w, + 2w, +Owlp)

r (A4He ): P, %(ZWS + 0w, +1w.) + 3W1p)

r (ASHe ): P, %(1WS + 3w, + 1w, + 3W1'°)

T .
Where WS are matrix elements for weak
interaction .



Exclusive (cluster ) widths
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CONCLUSION

* Delayed clusters accompanying weak decay of the light
hypernuclei give us a unique information on spin
dependence of the non leptonic weak decay matrix
elements

* With a set of data on weak decay to several states we
can find combinations that carry a bulk information
about AN interaction, so we can choose an adequate
phenomenological model for this interaction

* |t could be mentioned that exclusive widths for single
hypernucleus A7Li give us four relations for rates Wg ,
so the problem of phenomenological weak interaction
could be solved.

* |f 3N cluster will be registered it means, that A
hypernucleus strips nucleon from inner shell.
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Weak decay

The nonmesonic decay rate Iy, can be written as  I'pm = E ' = E E I'7,
T=n.p T Z

where the partial decay width, I7, 1is
T = (A2({i]) @ YN UT) | Viear | (2471 () @ 02 (3)17))2

(We use the shorthand notation {:} = E,, J;, T;.,; and {c} = E,, J,, T, 7 for quantum numbers
of the excited states of the residual nuclens and the ground state core nucleus, respectively. )
It is possible to factorize this expression as
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for matrix elements of the "weak interaction™ and & 7 for NA-pair fractional parentage coefficient
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[7 are Racah coefficients for three angular momenta recoupling:
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and S;(7¢;) are spectroscopic amplitudes to separate the nucleon participating in the weak decay
from the ground state of the nucleus:

Si(rtg) = Vk - (T 3 | Tore) - 9 g 30 (43). (2)

The g (£7) is a one-nucleon fractional parentage coefficient in the intermediate coupling:

Li S
gitty =Y Y aill a0 3 5 RIS T T AILST). (3)
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The coefficients a.? L{ S]f , ;7" results from the shell model Hamiltonian diagonalization,

9j-symbol is used to transtorm the wave function from jj- to LS-coupling  and

(% {c} ] %71{i} ) is a standard fractional parentage coefficient in the LS-coupling [4].



