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Introduction
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* The total angular momentum J of a resonance is one of the most important parameters in understanding nuclear reactions. S5406° 408 ey
* Several methods have been proposed to measure J; one of them is on the basis of a "Spin-Memory Effect (SME)”. g4 126022 ¥ __JaUre)
SME is that the spin information of the resonance remains after gamma-ray cascades [1]. s I% EralEyp)
— J of resonances is deducible by taking the intensity ratio of two low-energy gamma-rays emitted through cascades [2]. 213 ké\/l 9322+ ) L0
The study by Olejniczak et al. [3] suggested that SME appears stronger in the following cases: Part of the level s:heme Of?;z%]?lf

when a spin difference between levels of gamma-ray emission is large, and when the atomic number Z of the nuclide is near the magic number, Z = 50.

The present purpose is to examine the strength of SME for a nuclide far from Z = 50.
In this study, a neutron capture reaction measurement of Hf was performed with a time-of-flight method and the intensity ratios of gamma-rays were analyzed.
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Results and Discussion JE P

Rough sketch of setup - Ge detector assembly

------------------------ 1. Experimental results ------------=--=-----ccc-cmoonn- Comparison of the simple model calculation results %, and experimental results O
The strength of SME 1is quantitatively evaluated from the difference of the intensity ratio of : Cascade step number
low-energy gamma-rays. The obtained intensity ratios were classified into two groups, J = 3 Gamma-ray information step  3step dstep S-tep | Presentwork
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resonance. The weighted averages of the / = 4 and J = 3 groups were defined as (R™) and 326keV (6* —4%) /213 keV (4* —>2) | - 257 | 211 | 176 2.02+0.02
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g o 326 keVi213 kev g ¢ 326 keV/498 keV 2 213 keV/A98 kev . The experimental results are in rough agreement with the model
g T zoE { z.f { . calculations. Also, as suggested by past study [3], the stronger
g b g i3 f (R*) g o—t % :  SME was found when the gamma-ray pair with the larger spin
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pa o T B e | l : 1is necessary to create more accurate theoretical calculation methods
: ! g ] (R7) . and to consider how to evaluate the strength of SME.
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In a simple model calculation [2], the probability of populating a low-lying level J; after an - f To Femiminsemniasrs,$ with Z =73 [4]
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Summary and Future Plan

* In this study, the strength of SME was obtained using low-energy gamma-rays emitted from the compound nucleus !"*Hf (Z = 72).
* The present results show that the strength of SME is independent of the atomic number Z and that, as suggested in past study [3], when the difference in the

spins of gamma-ray-emitting levels that account for the intensity ratio is larger, SME appeared stronger.
* In the future, we will systematically evaluate SME by measurements using nuclides near and far from the magic number.

« It is necessary to construct more accurate theoretical calculation methods and to study methods for evaluating the strength of SME.
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