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Abstracts
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NRF at S-DALINAC

A A A AN A N D

Radiator

'ﬁ%ﬁﬁ%hh%~
NS NN NN

Target[| < - - “‘ '- " S

MEEARET “
NNNNNNNNNNNNNNNNG

N Bremsstrahlung N Electrons

Intensi
Intensi

Energy Energy



PDR - Results from (y,y’) in stable N=82 isotones
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a-spectroscopy

Big-Bite Spectrometer (BBS) at KVI:

FPDS rrr

MWPC
B SCINTILLATOR

A targei Horizontal opening angle : 66 mrad
Vertical opening angle : 140 mrad
Energy resolution : = 180 keV

Angle resolution : =~ 6 mrad



y-spectroscopy

HPGe detectors

2 Clover detectors with BGO
{ Coaxial detectors, 3 with BGO
(about 100% rel. efficiency each)

= Absolute photo-peak efficiency: 0.5% at 1.33 MeV
Nucl. Instr. and Meth. A 564 (2006) 267






Problem: elastic scattering

Aluminum plate

P VvDCs 1and 2
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Timing - HPGe

HPGe-Detektor with respect to the RF:
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138

Ba(a,a' ) ©7 @
E,=136 MeV S
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FIG. 1. This @-y coincidence matrix shows the y-ray decay
energy., E,, measured with a germanium detector positioned at
backward angles versus the excitation energy, E.. in the expeniment
on '*Ba. In this matrix, transitions between bound states occur as
thin horizontal lines. The regions of ground-state decays and decays
into the 2, state are marked with diagonal lines.
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a-vy coincidence matrix y-spectrum a-spectrum
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FIG. 2. Two-dimensional scattering matrix and projections for the **Ba(a.a'y) experiment. Different decay channels can be selected by
applying conditions on the -y coincidence matrix. Ground-state decays can be selected to study E | ground-state transitions of the PDR. The
resulting y spectrum has a strongly reduced background and shows clearly separated peaks.



A=F—B (3)

For the statistical error of the peak area including the
background we assume:

AA=vVA+12B (4)

The relative uncertainty of the peak area p = 22 is required
to be smaller than p < 0.3 to be accepted in l’hﬂ dl'l'll}-"alS To
indicate a sensitivity limit the minimal peak area is calculated
by

A= + + — (3)

FIG. 3. Illustration of the angles for the «-y angular correlation.
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FIG. 4. «-y angular correlations for transitions from states with
JT = 17,27, and 37 to the ground state of an even-even nucleus as
a function of &,. Each plot shows the distribution of the averaged
angular correlation for the full acceptance of the BBS, which was
positioned at 3.5°,

g-detector () acceptance
averaging z ANz ?

FIG. 6. (Color online) a-y angular correlations for dipole and
quadrupole transitions in *Ba. The upper plot shows the calculated
E'1 distribution (solid line) and the extracted data points for the 1~
state at 5511.3(10) keV. The lower plot shows the corresponding
values for the 2] state at 1435.816(10) keV. The given errors
are statistical only. Due to a laboratory scattering angle of 3.5°
(corresponding to the central BBS angle) the angular correlation is not
symmetric around 180° and therefore it has been plotted for angles
(8,) from 0° up to 360° in the reaction plane.
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FIG. 5. Ground-state decay spectra obtained with HPGe detectors
at different angles for '**Ba(a,a’y ). The value of the averaged angular
correlation W(Lx) is denoted for the corresponding angles. Strong
transitions are labeled with the angular momentum. Peaks marked
with asterisks (*) stem from background transitions in '*C and '°O.
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FIG. 7. (Color online) (a) Final y-ray spectrum for ground-state FIG. 8. (Color online) Same as in Fig. 7 but for **Ba(e,a’y)

decay measured in '“°Ce(a,a’y) and summed for all the HPGe .4 38Ba(y,y’). Around 4439 keV the spectrum is dominated by the
detectors. Peaks marked with an asterisk (*) stem from transitions  {ransition stemming from '2C.

in '°0. (b) Single cross sections for the excitation of the 1~ states in
140Ce deduced from (a,a’y ) measurement. The solid line shows the
energy-dependent sensitivity limit. (c) B(E1)1 strength distribution
measured with the (y,y’) reaction.
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FIG. 9. B(E1)1 strength distribution measured in (y,y’) con-
voluted with a Lorentzian function with I" = 500 keV for #°Ce
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fully self-consistent

Relativistic Hartree Bogoliubov (RHB) (EE 1K &E. single-particle orbits)
+ Relativistic Quasiparticle Random Phase Approximation (RQRPA)
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35
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FIG. 1 (color online). The total RHB + RQRPA E1 transition
strength for '“°Ce (solid curve). The dotted, dashed, and dash-
dotted curves connect states with predominant (at least 70%,
80%, and 90%, respectively) isoscalar (IS) components, identi-
fied by analyzing the corresponding proton and neutron transi-
tion densities over the radial interval [0, 8] fm. The vertical
arrow denotes the one-neutron separation energy S, = 9.2 MeV.
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FIG. 2 (color online). Same as in Fig. 1, but the dotted, dashed,
and dash-dotted curves are determined from the radial depen-
dence of the neutron and proton transition densities in the surface
region: 4.25 < r < 8 fm.
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FIG. 3. The RQRPA neutron and proton transition densities for
the peaks at 8.4 MeV and 15.1 MeV excitation energy in “°Ce.
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FIG. 5 (color online). The total RHB + RQRPA E1 transition
strength for *°Ce in comparison with calculation using experi-

mental neutron single-particle energies.
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