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The nucleus ?3!'Pa lies outside the calculated region of stable octupole
deformation. Investigating the K’ = 1/2~ g.s. band and transitions therein
can serve to test calculations in the quasiparticle-plus-phonon model includ-
ing small octupole correlations. To this end a 23!Pa target was Coulomb-
excited by 260 MeV 58Ni projectiles. For background reduction a new PIN-
diode-mosaic particle detector was constructed to enable the readout of the
20 germanium detectors of NORDBALL in coincidence with the backscat-
tered particles with good time resolution and position sensitivity. Doppler
correction and v-y-coincidences help to clarify the structure of ?3!Pa.
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1. A new PIN-diode particle detector for NORDBALL

- 100 mm

Fig. 1. The modular detector array showing PIN-diodes and mosaic detector look-
ing in the upstream direction with the beam-entrance hole in the center.
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Particle-y-coincidences with good time resolution substantially reduce
the background of gammas from the radioactive target ?3'Pa and from
unwanted reaction channels with the oxide on the target and the carbon
backing. The reaction kinematics was determined by a position-sensitive
particle-detector which also allowed Doppler correction to be applied for
good energy resolution. In addition the position sensitivity allows to mea-
sure the y-angular distribution for different scattering angles. To exclude
particle hits from a-radioactivity of the target and from backscattering from
target contaminants windows were set on the particle energy.

A modular particle-detector system fitting inside the vacuum chamber
of NORDBALL has been constructed consisting of up to 110 commer-
cially available PIN-diodes (SFH 870/F170) of 5 x 5mm? active area and
381 + 15um thickness. Alternatively a 35-fold angular segmented silicon
detector manufactured at the University of Warsaw could be mounted in
the center-part of the detector (see Fig. 1).

Each detector is read out separately and can be replaced individually.
The solid angle of the mosaic combined with all PIN-diodes covers 39.2% of
the backward hemisphere. Choosing Coulex conditions with a Ni beam ex-
citing a mass v = 6% c the y-energy resolution after Doppler correction can
be reduced to 0.4%. The energy resolution for the particles is determined
by the highest energy that can be stopped in the detector. It is better than
100 keV and the time resolution obtained is better than 30 ns FWHM.

2. Gamma-spectroscopy of ?31Pa

A 105 pg/cm? 3Py oxide target on a 15 ug/cm? carbon backing was
Coulomb-excited by 148 MeV and 260 MeV °8Ni projectiles. The 20 Comp-
ton-suppressed germanium detectors of NORDBALL were read out in coin-
cidence with 55 PIN-diodes. Evaluating p-y-vy coincidences the g.s. band of
231pa could be followed at least up to 33/2~ and side-band-transitions are
seen in coincidence with the g.s. band. A typical p-y-v coincidence spectrum
is shown in Fig. 2.

A more detailed investigation of these spectra is needed to determine the
structure of the side-bands and the K mixing responsible for their excitation.

A fit to the rotational model [1] using equations (1) to (3)

Eror = A{I(I + 1) + (=)'2(I + 1/2)a(I)}, (1)

and a spin-dependent decoupling parameter due to Coriolis interaction given

by
a(l) = a[l - e*(I - 1/2)(1 + 3/2)], (2)



100 M. WURKNER ET AL.

T
LYY 3 WL

2T 19T

counts &
8
T
K
L ——— —— )

10 ik

anergy (kaV}

Fig. 2. p-y-v-coincidence spectrum of 23'Pa + (260 MeV) °®Ni gated on g.s. band
transitions, background subtracted.

and a spin-dependent moment of inertia
J=Jo(1-k-I?% (3)
gives a parameter set:
A =6.28(1) keV, a = —1.39(1), £2 = 0.0021(2), k = 0.0004(1). (4)

Further evaluation is in progress.

More applications of the new detector system at the Munich Tandem-
Accelerator and the Warsaw cyclotron are envisaged. A new hotlab at the
University of Munich may produce new and better 3! Pa targets.
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