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I. Experimental Evidence



Case study: 171Yb nucleus high spin rotational bands
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FIG. 5. Level scheme for "'YD.
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How the bands can be described? (AE, AE}) Differential Coincidence Matrix

Bohr-Mottelson Collective Rotor
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How the bands can be described?

171yh Rotational Bands
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Fig. (EY’s versus spins )

-Quasi-linear beam almost parallel and equidistant

-Average behavior: 2c(21+k-1), k integer

A}k.
E,=2c(2I + k —,ég} integer
) 2

Q
- 2¢c Moment oﬂhertia, Real
- (2I+k-1) Angular Momentum, Integer

-Determine from fit over all bands’ y rays:

2¢, k’s, from L(EY(I)/2¢-(21+k-1))? =min

2
- Same slope (2c¢) for all k-bands = same 32?, = %



Case study: 171Yb nucleus high spin rotational bands
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171Yb band fits using E,=2c(2l+k-1) parametrization, Z(Ey(l)/2c-(21+k-1))? =min
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Il. Level Scheme Re-Concept



What we got for the average description of 17'Yb bands?
For k=0, Bohr-Mottelson Ideal Rotor bands: described by the 2 i co
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Double-Helix for even-A and odd-A Nuclei
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Double-Helix Level Scheme of 17'Yb nucleus

Decomposition of experimental Ey ‘s of all bands $0$
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171Yb nucleus Double Helix Level Scheme
Part I: Level scheme of Generalized ldeal Rotational Bands_z

e
171¥b Generalized Ideal Rotational Bands N
D Average Ideal Rotational Description 1 A
s - T Parametrization: Y
-=-Band 2, sig=+1/2 200

; e By=2e(2UHe-1)
. EEE EE}Zz 2¢ Real, (21+k-1) Integer e i ‘;TE:/Z s
K e 2¢, k from least-squares fit o \\\ % f //
"o s . s w s Spm —_— AN
Fig. (Generalized Ideal Rotation Bands) 202 ‘I\*r’/ o

Part Il: Level scheme of Real Rotational Bands
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I Insight into High-Spin Physics



Elementary Helix Loop with y transition
E’Y=2 cband(ZI th+k ,'1):
A0=0, 2t Elementary Helix Loop Rotation due to 2I Macroscopic Collective Motion
* ydecay paths: along vertical diameter

A0#0 Band’s Apparent Rotation on the Helix due to k+k’ Microscopic S.F. Motion
* ydecay paths: A0<0 clockwise precession
* ydecay paths: AG>0 counterclockwise precession

Y

Phase angle of levels on helicoid: 6(1, m)=},,,,(I + ?)11
Phase shift between two consecutive band levels: AB(1)=0(1)-0(I-2)-21t

Fig. (AB apparent band rotation on the helicoid)
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Counts

Double Helix Level Scheme Summary

I Repeatability
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Double Helix Level Scheme Insight:
Investment in Nuclear Structure Building

* Double Helix is the geometrical place of the discrete set of
spin states available for the rotational motion of the
nucleus, which defines a Semiclassical Meta-Trajectory

* On average, one can assume that Nuclear Matter itself
follows the Semiclassical Meta-Trajectory on Double Helix,
with the actual levels selected by the rotational bands’ paths

Spin[A/2]

* Semi-classically, through Repeatability Nuclear Matter’s
Double Helix Motion can be seen as a Vortex Motion

* This can indicate vorticity in the liquid drop and relax the

irrotational flow hypothesis on Bohr-Mottelson model  ctin otn splt



DOUBLE HELICOID LEVELS SCHEME (DHLS)
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DOUBLE HELICOID LEVELS SCHEME (DHLS)
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