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In order to study the the Gamow-Teller (GT) transitions in fp-shell nuclei, charge-
exchange (CE) reactions 6%:62:64Ni(3He, #)69:6264Cu were performed at RCNP, Osaka. The
targets were highly enriched 6%6264Ni foils with a thickness of 1.94 mg/cm?, 1.15 mg/cm?
and 0.47 mg/cm? respectively. A 420 MeV *He beam from the RCNP Ring Cyclotron was
used. The outgoing tritons were momentum analyzed by the Grand Raiden spectrometer
at 0°. By applying the momentum dispersion-matching technique [1] and using the high-
resolution “WS” course [2] for the beam transportation and the “faint beam method” for
the diagnosis of the matching conditions [3, 4], an energy resolution of 35 keV (FWHM)
was achieved. In addition, a good angular resolutions was achieved, by applying the angular
dispersion-matching technique and by realizing the “over-focus mode” in the spectrometer [5].
This excellent energy resolution (achievable only at RCNP for the moment) enabled the iden-
tification of individual levels up to high excitation energies. Many candidates of states excited
by GT transitions were identified.

Figure 1 shows the 60:62:64Cy spectra. Several identified states are indicated in the picture.
The peak that appears around channel 40 is the ?N g.s. originated from a '2C contamination
in the target. At high excitation energies the density of the levels is very high and a bump-like
structure dominates the spectra.

Another goal of this study is to disentangle the Ty — 1, Ty and Ty + 1 isospin compo-
nents by combining the information from complementary (p, n)-type, (n, p)-type and inelastic
scattering reactions. The (*He,t) reaction excites all three components, inelastic scattering
reactions the latter two, and the (n, p)-type reaction only the Tp+1 component. The reaction
64Ni(d,? He)%4Co was already studied last year at the AGOR cyclotron of the KVI, Groningen,
at E4=170 MeV, using the Big-Bite Spectrometer with the EuroSuperNova detector [6, 7].
An energy resolution of about 100 keV was achieved. At this moment we are also preparing
0° (p,p’) experiments at the iThemba LABS, South Africa.

Once the B(GT) distributions for the different isospin components are obtained, the
displacement and intensities of the Ty — 1 and Ty + 1 distributions with respect to the Tj
distribution can be studied for nuclei with different Ty. Such a systematic investigation on
Ni or any other series of isotopes has never been possible before.

In the (3He,t) reaction the GT strength is distributed to the three isospin components
according to the relevant Clebsch-Gordan (CG) coefficients. The CG coefficients are almost
proportional to 1, (1/Tp) and (1/Ty)? for the Ty — 1, Ty and Ty + 1 isospin components,
respectively. Due to the high value T = 4 for %4Ni, only 2% of the the total strength goes
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to Ty + 1. The study using the (d,2He) reaction, which exclusively excites Ty + 1, is thus
mandatory to obtain the distribution of the Ty 4+ 1 component.

8000 T

;-

W T T

®0

c T2 > S 80N /3 60

S - 222 Ni("He,1)"Cu A

Q N O >

O 6000 | 83 3 A 7

U= S % |2 =

o - s S |o © E

o v oy @

Z 4000 | T o .

i d s ]

2000 | < .

IAS GZNi(gHe,t)&CU -

> > > >
8000 F Qo022
s ===
- Sgegs ]
6000 . & 88N i
fd o<
R 0 1

4000 | NN ) 4
| - - z _

2000 | J l .

. T —
L } }

8000 -ﬁéééﬁ E IAS 64 64 i
822 = -2 g NI(Het) Cu
3358883 & .
T S0 « N __ ©

6000 | 2. T 58 I~ -
\—F‘—“_gd =
- v'a >—~ " =

d15 £ i
4000 | o = z -
@ @ . h
u ©
2000 r 2 .
W ' :

-400 -300 -200 -100 0 100

Xfocal plane

Figure 1: The 0° spectra of 59Cu, 2Cu and %4Cu for scattering angles between 0° and 0.5°. The =
axis represents the position in the focal plane. The peak which appears around the channel 40 is the
12N ground state; it is due to the 12C contamination of Ni targets. Some other 11 levels have been
identified and indicated in the figure. The most intense peak in each spectrum was identified to be
the isobaric analog state of the ground state of each target nucleus (IAS).

The ground states of both ®4Co and %*Cu have J™ = 1*. Therefore the B(GT) values
for the transitions to the ground state of ®*Ni can be determined directly from the S-decay
studies. These B(GT) values will provide a very important calibration standard for the GT
strengths in (d,2 He) and (*He,t) CE reactions on fp-shell nuclei.
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