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o
The current literature is missing significant portions of the details of the b il Following are the most recent previously @
structure of high-spin 7°As. A significant number of these gaps lie where there . published level schemes for 70As and . .
would be expected to be an odd spin negative parity band in the level scheme. surrounding Odd-Odd Z=33 Nuclei New Band Discovered:
Because of this, determining the overall collectiveness of the structure of °As ™ Using the gamma rays collected in coincidence with each other from the
has proven rather difficult. The goal of this study was to fill in these gaps and experiment, and using gating techniques to further clean the spectrum,
determine the collectiveness of 7°As using the cranked shell model. °As nuclei a new negative parity sequence was discovered for °As,
were produced in a fusion reaction at Florida State University involving a beam o il The previously published level scheme transition energies were also
of 22Na accelerated to a kinetic energy of 80MeV and a thick target foil of 5*Fe. . mostly able to be confirmed using these techniques. There was only
The transition from the compound nucleus of 77Rb to 7°As involved losing an £ one gamma transition that wasn't seen, the 743keV transition from the
particle, 2 protons and a neutron. Gamma rays were collected in coincidence 3 1675keV 8" state to an unknown 932keV state.
using a high-resolution array of 10 Ge detectors. Using coincidence gating, the g . P (8}
odd-spin negative-parity band was filled in, and parity was assigned tentatively d B -
using systematic arguments. This new band combined with previously published
energy states led to kinetic moment of inertia calculations that show that "°As is 2000 o
dominated by collective behavior at higher energy states. A comparison e [
between 7°As and surrounding odd-odd nuclei shows that an increase in 9 ©
- 1000 [
Neutron number in this region for Z=33 seems to increase collective behavior. . . P
Kinematics and Collectivity:
i ° The kinematic moment of inertia for 6%As seems to indicate that the
A B s pos pos nucleus is dominated by overall single-particle behavior. The level
. . T . Energy (ke scheme for 58As backs this up, having no clear bands for higher spin
Experlmental Tech n Ique - [ i JIL [ = H— gy (keV) states, and remaining convoluted with levels and transitions throughout.
e — ————— The Kinematic moments of inertia for °As and 72As seem to indicate
N that the structure of the nuclei are dominated by collective rotation, as
0, .
T: 9 54, o Low energy level scheme for ™°As Left: Exampl " apposed to single particle interactions. In both cases, there are clear
argef € ‘f » eft: Example coincidence gamma ray specira. bands forming for higher spin states. This is a backing for the assertion
nucleus } Right: Level scheme for 7°As with newly discovered odd spin negative parity states that 7°As and 72As are structurally dominated by collective body
4 / & \ interactions.
23Na {§ \ Fast %
NaQ => ( } => ( Jl Fission 70As and 7?As also approach the rigid rotor value for higher energy
i, / Kinematic Moment of Inertia states, which is a further indication of collective behavior.
Fusion 1022 sac Calculations for (from top to Bottom)
Beam %8As, ™As and 72As
Nudleus ""Rb Gempound
Formation - \
AN Kinematic moment of inertia plots
are calculated using the Cranked
g Shell Model under the assumption - . .
i ~0.75 MeV that the nucleus behaves like a Collectivity as a function of N:
~2%1020 Hz quantum rigid rotor. The dashed
« Beam comprised of negatively line on the charts indicates the Based on the conclusions made thus far, it would seem that for odd-odd
charged 2°Na Rotation predicted rigid rotor value were the nuclei in this mass region with Z=33 as the number of Neutrons (N)
Beam current: ~10nA 1 “ nucleus to be a classical rigid increases, so does the relative dominance of collective rotation over
g % body. single particle interactions in the contribution to the total angular
«Kinetic Energy of Beam: 80MeV AN - f the Nucleus does in fact behave momentum
*54Fe thick foil target +2pn like a quantum rigid body, then for
higher angular momentum the
*All Nuclei stopped inside target 012 sec kinematic moment of inertia should
«Fusion reaction approach the rigid rotor value.
77Rb formed These v:\ou;sT were calculated
. using a program
'%Omm;uﬂ[d goegsays via +2pn 0As b . developed by Jonathan Bruckman
channel into : at Ohio Wesleyan University
. rays collected mcoincdence il : Guring the summer of 2008 Acknowledgments
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Signature splitting is a way of
comparing differences in energies “
between two signatures (states of
even spin vs. states of odd spin),

and for nuclei in this mass region
leads to a common property.
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The signature splitting charts to
the right are comparing the
energy differences of adjacent
states that differ by 1 in spin.
These differences are graphed as
a function of the upper state.

For the positive parity bands, the
odd spins at higher spin states
are relatively lower in energy,
while the opposite tends to be
true at lower spin states.

It has been shown that both
rotation and realignment of the
intrinsic spins contribute to the
total angular momentum at lower
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