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Introduction: Structure deformed A~*130
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Presence of both high-K and low-K band
heads at fermi surface can give to isomeric
nature of band heads
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Introduction: K-isomers
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Symmetry axis
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One or many nucleons align with the
symmetry (z) axis. K is an approximate
guantum number.

A

Q1

It is difficult for rotational bands to decay
from high-K to low-K due to the necessary
reorientation of the angular momentum
vector.
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K can only change by units up
to multipolarity of the transition

larger changes in K result
in hindered transitions

Hindrance factor increases
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Neglecting K-hindrances,
single particle decays of

and 8 state would be expected
to be of the order 10*3s

New K-hindered transitions in
other mass regions can be
studied

with a sensitivity to

delayed half-lives.
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Masses
(m/q)

Experimental techniques and apparatus: Nuclear Spectroscopy at JYFL [Gieren
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Experimental techniques and apparatus: Focal-plane detectors
Multi-wire proportional counter (MWPC)

e o EXTS ® @il
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Grid of 20 pm diameter gold-
coated tungsten wires, provides
(x,y) position of recoils

Ge detectors
3 BEGe & 1 Clover detectors
outside chamber
surrounding DSSD in close
geometry.

—
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—
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Micron BB20 DSSD
72 x 192 strips,
13,824 0.45 mm?pixels
300 um thick Si

All signals time stamped by
a 100 MHz clock,

read out individually and
digitized for complex
correlation analysis with
signals at target.
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Experimental techniques and apparatus: In beam detectors surrounding target

Beam

JYTube charged- particle detector:120
2mm-thick plastic scintillators read

out by SiPMs
Hexagonal cylinder geometry JUROGAMS3 Array: 24 Clover and 16 Phase 1 Ge detectors, 4

angles

The JUROGAM 3 spectrometer

J Pakarlnen'-“@; I O]ala‘@, P RuolsalainenL@, H. Tann]'l, H. Badran"", T. Calverley"z, J. Hilton' z’ T. Gralmj,
P T Greenlees', M. I-[yu)'nen], A. lllana', A. K.auppinenl, M. Luoma' 3, P Papadakisl's, J. Partanenl, K. PorrasJ,
M. Puskala', P. Rahkila!, K. Ranttila', J. Sarén', M. Sandzelius', S. Szwec!, J. Tuunanen', J. Uusitalo!, G. Zimba'
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Experimental techniques and apparatus: Evaporation residue discrimination
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Simplified isomer
correlation logic:
if implantation signal at DSSD
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Recoils are discriminated by:

* ToF between MWPC and DSSD
* Characterstic implantation energy in Si
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Results: Experimental Details

Primary goals of experiments concerned with
proton decay studies with at high energies
(p4n-6n channels)

78Kr + 58Ni R 136Gd*
78Kr + 54Fe R 1328m*

Inverse reactions, high transmission with MARA

Used full FPGe array and Jurogam detectors
“lust in case” — free data from stronger
production channels.

Identification based on in-beam Y rays (JYTube,
& mass).

dt( 10 ns)

400 600

y-ray Energy (keV)
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Results: *°La [404]9/2
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Results: *°La [404]9/2
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1 3 —_ PHYSICAL REVIEW C 66, 014311 (2002)

Results : 122L a. Signature inversion in doubly odd *'La

H. J. Chantler," E. S. Paul,"* A. J. Boston,' M. P. Carpenter,” R. Charity,” C. J. Chiara,*' P. T. W. Choy," C. N. Davids,’
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Results: *’La T
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Results: ?’Pr
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Results: “*Pr :
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Results: 13Pr
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Results: Hindrance Values for SQP K Isomers _
Data spans broad mass region,

(A > 100)
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Results: '*Nd previous study

PHYSICAL REVIEW C, VOLUME 635, 024303

Rotational structures in '*’Nd and signature splitting systematics of the vhyy, bands
in A~130 nuclei

O. Zeidan, D. J. Hartley, L. L. Riedinger, M. Danchev,* W. Reviol," W. D. Weintraub,* and Jing-ye Zhang

Department of Physics and Astronomy, University of Tennessee, Knoxville, Tennessee 37996
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Results: *Nd multi-quasiparticle isomer
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Summary

Many single QP K-isomers observed in highly deformed A=130 region, in most cases
extruding high K components of 1tg,, orbital driving the properties of these decays.

Publication in progress for the near future.

This emphasises the superb quality of in-beam studies that previously assigned these bands,

confirms high-K nature of these structures.

Extracted F_values of 10°-10°for K-hindered E1 transitions agree well with systematics of K-

Isomers in other mass region(s).

140 £

Multi-particle 21/2- K-isomer observed in *#*Nd, first example of 120
this kind built on high-K g, orbital
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*La, example ID [404]9/2
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Mixing ratio equations

1 2
~ " 7 5 (f (JleLlJ ) + 25f (JleL2 )+ fk(JfLELEJ )],

'Ilﬂ)‘[

(J. Iy 2Jf)

2

3 def W_theta oneparan( theta, delta): TABLES OF COEFFICIENTS FOR ANGULAR DISTRIBUTION OF

1 theta = theta*np.pt / 180 . i . . ]
€1 = 0.20%6 ; - GAMMA RAYS FROM ALIGNED NUCLEL
3 = -0.1050 - e '
c4 =0
c5=0
c6 = 0.5186
A2 = (1 [/ (1 + delta**2) )*(cl +2*delta*c2 + (delta**2)*c3 )
Ad = (1 [/ (1 + delta**2) )*( c4+2*delta*cS + (delta**2)*cé )

return 0.17197802*(( 1 + ((A2)*0.5*(3*((np.cos(theta))**2) - 1)) + (A4)*0.125*(35*(np.cos(theta))**4 - 30*np.cos(theta)**2 + 3 )))

e Y R O T I I VRV

2 2K2(2I — 1) E) T 0
1+8 d+DUI—-14+K){I-1-K)E T’
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