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‘@5 High-spin Study in Neutron-rich Nuclei
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‘@S Secondary Fusion Reaction

« High-spin study by fusion-evaporation reaction.

= Stable isotope beam and target combination
— Proton-rich side

= Using neutron-rich secondary beam
— High-spin study in neutron-rich nuclei

46 Al'( 9Be.,xn) 55-XTi

= For fusion reaction by RI beam

— Production of low-energy RI beam
= RIPS

- High-efficiency and high-resolution gamma-ray detector
» GRAPE
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‘@s Experimental Setup

Nuclear reaction :  4°Ar(°Be,xn)>>"Ti GRAPE (Gamma-Ray detector Array with
Position and Energy sensitivity
/
RIPS facility at RIKEN / \
Rotatable dearader Plastic Scintillator Clover Ge  Super conducted Triplet
otatable degrader Quadruple Magnet (STQ)
Al 0.3mm / PPACs %
Wedge degrad X v "4 +/
Al 0.6mm Il )
gif €

BAr

!
F2 1
Secondary target PPAC PPAC
°Be 10um

¥~ Primary target | F
°Be 1.625mm Beam image Beam energy
48Ca primary beam 50 P ‘ )
o3 ATEY Secondary 45Ar beam o H
Beam rate : ~1 Mcps@F3 -
purity : ~95% 50F

10
(MeVl/u)

24th Jan. 2008 The 2nd LACM-EFES-JUSTIPEN Workshop 4



@S Gamma-ray Detector (GRAPE)

2Cm 2cm

Cathod

Anode
HV (+2000-2500V

 Consist of 18 planer type Ge, 2 Clover and 1 coaxial Ge.

* One detector of GRAPE have two Ge crystals.

By using pulse shape analysis, position resolution is 5mm.
» Total efficiency is about 4% for 1MeV y ray.

Secondary target
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_ (1) Fusion Event Identification
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Single Gamma-ray Spectrum
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‘@5 Excitation Function Analysis
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= @5 Relative y-ray yield

As incident beam energy increases, larger angular momentum can brought into the
system and consequently a relative population of higher spin states will increases.
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‘@s y-y coincidence analysis (49Ti)

Count par 4 keV
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‘@s y-y coincidence analysis (*1Ti)
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= @S Angular Distribution

y-ray yield
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= @S Level Scheme and Shell Model Calculation
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=@5 Summary

= We have studied high-spin states in neutron-rich Ti isotopes
by secondary fusion reaction, 4Ar(*Be,xn)*>*Ti.

« By yycoincidence analysis and excitation function analysis,
we observed cascade gamma decay from (23/2), (11+), and
(17/2) states in 42T, respectively.

= 'To compare with shell model calculation, we observed the
existence of 1plh excitation in this region, systematically.
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‘@S Excitation function analysis

y-ray spectra by gating different
region of the beam energy spectrum.
Different isotopes are populated in
different beam energy region.
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— @S Angular momentum

Maximum angular momentum brought in to
the reaction products by the fusion reaction.
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= @S y-ray spectrum
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‘@S Statistical Model Calculation (CASCADE)

YAr + Be - °°Ti* (CASCADE)
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= @S >BPi shell-model
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= @S Multiplicity measurements
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= @S Level Scheme and Shell Model Calculation
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= @S y-y coincidence analysis
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