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Cross-Shell Excitations and High Spin States in 41K and 41Ca 

 Four HPGe Clover detectors were used:
two at 900 and two at 1450.

 One single crystal HPGe detector was
used at 900.

 41Ca cross section:195 mb (from PACE)
 41K cross section: 235 mb (from PACE)

 An E-dE particle telescope was used in
order to identify the various evaporation
particles.

 It was used in order to select out strong
proton channel for 41K.

 Also it helped to distinguish proton and
alpha channels for separation of 41K and
38Ar data.

No  neutron detector was used in these experiments.

 Beam Energy= 50 MeV

 Excitation energy= 54.0 MeV

 Recoil Velocity= 0.03c

 1110 keV gate best illustrates the
new yrast sequence.

 Although the 246 keV transition is
off the scale of the figure, it does
appear in the data.

 The 1293 keV peak appears as a
doublet since it is a long-lived
state (7.35 ns) and the data shown
have been Doppler corrected.

 The widths of the transition
arrows are proportional to the
intensities in the γ-singles spectra.

 Partial level scheme, constructed
by using FSU data.

 States and transitions in red have
not been observed previously.
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 The E-dE particle telescope 2D matrix is displayed below.
 There is clear separation between protons on the bottom and alphas on

the top in the spectrum.
 There are other light particles in between the protons and alphas such

as deuterons.
 The protons have a fold-over due to the limited thickness of the E

detector (500 micron and dE has a thickness of 100 micron).

 The nucleon spins can be coupled in different
configurations in order to allow different values
of spin.

 The parity of each state is determined using
(-1)ℓ where ℓ = 0, 1, 2, 3 for the s, p, d, f orbitals
respectively.
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 Study the high spin states

Understanding cross-shell interactions
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41Ca: Preliminary Analysis

For 41Ca:
Maximum 0p0h spin is 7/2-

Maximum 1p1h neutron excitation is Jπ = 17/2+

Maximum 1p1h proton excitation is Jπ = 19/2+

460 Gate

• 18O + 26Mg fusion evaporation looking at 41K and 41Ca high-spin and 
cross-shell states

• Using new FSU interaction with updates to come
• Investigate possibility of 2p2h excitations 
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 Partial level scheme, constructed
by using FSU data.

 States and transitions in red have
not been observed previously.

Preliminary shell model results using the  FSU 
interaction compared to experimental states.

For 41K:
Maximum 0p0h spin is 17/2+

Maximum 1p1h neutron excitation is Jπ = 25/2-

Maximum 1p1h proton excitation is Jπ = 27/2-

Maximum spins come at a high energy cost.


