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An accurate knowledge of the distribution of the 3-decay
probability over the daughter-nucleus levels provides information
of relevance for the understanding of the structure of nuclei or for
other fields as astrophysics or reactor technology
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Future work at the - side
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Neutron capture is the source
of elements heavier than iron

The interplay

between B-decay |“Z*1|p- -decay
and (n,y)

determine the AZ -\-:HZ
isotopic

abundances (n,Y)

 For the s-process (close to
stability) the relevant quantity
(except at branching points) is
O(n.y (€xperimental)

* For the r-process (very far
from stability) the relevant
quantity is T,, (theoretical)

4+ trimming of the codes to
reproduce S; may help to
improve their predictive power



Example: Ni isotopes Example: '*Tc
(taken from A. Lisetskiy) QRPA: P. Moller & K.L. Kratz

T1/2=2.7 min (Exp: 18.3 min)
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The TAS technique

 Total absorption gamma-ray spectroscopy is the best technique
to measure the B-decay strength distribution over the entire

energy window in particular for nuclei far from the stability.

 Total absorption spectroscopy, using large 4n scintillation detectors,
aims to detect the full y-ray cascade rather than individual y-rays as in
high resolution spectroscopy, using Ge detectors.

» Total absorption spectroscopy avoids the “Pandemonium effect”
(misplacement of B-strength) when constructing level schemes in high
resolution spectroscopy.

B-decay




The Pandemonium effect in 1°°Ho decay:
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An ideal TAS (100% peak efficiency) provides directly S, but

* How do we extract the 3-strength from real TAS
spectra?

Statement of the problem: E
d
Relation between )i B-deca

B-strength S;and i _l
B-intensity /,: / (Qﬁ E, )T1/2

Relation between TAS data and the .
B-intensity distribution: Zo18

L=£/Y71,
+ d; =) R;f, | fl/z":f

3
Response R;: probability I :
that for decay to level j we
register a count in channel /




Requirements:

« Spectrum must be clean:
— eliminate background and contaminations

» Response must be accurately known:
— response should depend “weakly” on de-
excitation branching ratios
— high efficiency

- Solution of inverse problem must be stable




f confidence on the

ertaken a systematic
associated with the

counts
4123 keV

1369 ke\

24
Na

S 2754 kew

2391 keV

-------

1500 J
channel



o 10
3. Investigation of the i

adequacy of several *
algorithms for the

solution of the TAS
inverse problem (Tain et
al., NIMA submitted)
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Existing 3-decay TAS:

INEL TAS LBL TAS @ GSI Lucrecia @ ISOLDE
38

St. Petersburg
TAS @ JYFL
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TAS | Material | >'2° eV dull)
(cm) cP eT P eT
St. Pt. Nal(TI) 20x30 0.47 0.87 0.25 0.71
INEL Nal(TI) 25%30 0.65 0.90 0.45 0.76
LBL Nal(TI) 35%x35 0.65 0.97 0.52 0.89
Lucrecia | Nal(TI) 38x38 0.62 0.89 0.44 0.79




- TAS for ALTO ?

BaF,: Surrey-Valencia TAS (Rocinante)
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1 MeV | 0.70 | 0.89

5MeV | 0.43 | 0.79

- Efficiency compares

favorably with Lucrecia Ancillary detectors:

- Small sensitivity to very low - X-ray/y-ray detectors
energy neutrons - B-detectors

 Very good timing resolution  n-detectors?




TAS measurements at the neutron rich side

Challenge: B-delayed neutrons and the subsequently emitted
y-rays may become a source of contamination

TN ) End-nucleus y-rays are
e prompt with the -decay:

Qs B: n T~ IV they must be measured
\ 3 IB" with Ge + n-detectors and
SUS——— ¥ subtracted (anyhow

Prehcl;.fsor iz;t?é: Fini?hl?{]ius needed to Obtain the
complete S;)
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N cross-sections

Neutrons interact through: are strongly
- elastic scattering dependent on
- inelastic scattering — -rz1y energy and
| isotopic
* capture — -rzys composition

- other: (n,p), (N,a)... = rays — MC simulation




: Total spectrum

: Spectrum from p-delayed neutron

87Br B-decay:
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Conclusions:

* The TAS technique is the most powerful technique to
investigate the [-strength distribution far from stability,
supplemented when necessary by delayed particle
spectroscopy

» Many experimental studies are still possible. ALTO
seems an ideal place to carry out new measurements
at the neutron rich side, not extremely far from stability
> Any means to produce clean sources and eliminate

packgrounds will oe essential to obtain reliable results
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TAC @ FZK and n_TOF
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