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I. The conversion-electron spectrometer



Principles of the project
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Principles of the project
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Principles of the project
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Principles of the project
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ULESE (University of Lodz an electron spectrometer)
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ULESE (University of Lodz an electron spectrometer)
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ULESE (University of Lodz an electron spectrometer)
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ULESE (University of Lodz an electron spectrometer)
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Characteristics of the electrons spectrometer

N
o
|

—
&)
|

Y
K+L

j 33 %) | (0.42 %)
K \

—_—
o
I

F
=
o
e
/2]
=
c
]
>
)
G
o
et
L
ia)
=
=
4

015%) || o5y

10 %) [\, (0.04 %) (0.04 %)

Yy A U/
\%/\/

T T T T T T i T T T T ‘ T T T
10 50 100 150 200 250 300

(&)
{

Energy of electrons [keV]

EGAN 2014




Characteristics of the electrons spectrometer
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Characteristics of the electrons spectrometer
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Characteristics of the electrons spectrometer
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_Characteristics of the electrons spectrometer
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Characteristics of the electrons spectrometer
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_Characteristics of the electrons spectrometer

Perpendicular symmetry of axis of the spectrometer to an axis of beam,

Registration of electrons emitted forward and backward directions from
the target,

Elimination of positrons,

Minimization of delta electrons with using the magnet selector (flat magnets)
and special shape of the target holder,

Increasing of efficiency of the spectrometer by coaxial magnets,

Compact form,

Photon background minimized by special shape of the target holder,

Using the 16 segmented Si detector at active area 25 cm? at thickness 1.5 mm,

Cooling down the detector by the system of two Peltier modules (267 W each ).
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II. Study of K*=8" isomers
for N=74 and N=106



Motivation

The problem of the K selection rule violation for electromagnetic transitions
in nuclei is not yet well understood.

Possible explanations of this phenomenon are:

The Coriolis mixing of states with different K'values,

The orientation of the angular momentum represents a new degree of
freedom. Decay modes involving large K differences represent large
changes of the orientation,

The tunneling motion in the y-deformation is degree of freedom. This
mechanism is important for y-soft nuclei.
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Motivation
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Motivation

The interpretation of the K*=8-isomeric state.

, (50 + 24) v7/2[404] ® v9/2-[514]
, (82 + 24) v7Z/2[514] ® v9/2+[624]
, (126 + 24) v7/2[624] ® v9/2[734]

where: Q[NAN,]
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Motivation
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Results for 130Ba
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Results for 130Ba
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Results for 130Ba
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Results for 132Ce
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Results for 132Ce
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Results for 132Ce

transition energy [keV]| 526 /798
intensity I, 30 68
multipolarity - A E3 65(9) % E3
35(9) % M2
reduced hindrance | 6.7(3) | 5.2(2) - E3

factor f,

14.9(7) = M2
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Results for 132Ce
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Results for 132Ce
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Measurements for 184pPt
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Measurements for 184pPt
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Measurements for 184pPt
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Measurements for 184Pt

oy (119 keV) =1.37 + 0.42 (31%)

=7 —13(1.9)
oy = 56% E2 + 44 % M1 A
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Measurements for 184pPt
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Summary

1.

The design of the spectrometer allows to reduced significantly the
number of delta electrons, positrons and photons from stream of
the particles reaching the silicon detector,

The efficiency of the ULESE spectrometer equals 9 % at energy of
300 keV,

The electron spectrometer together with the EAGLE array allows to
measure in electron-gamma and gamma-gamma coincidence modes
and during ,in-beam” and ,off-beam” time intervals of a cyclotron
beam,

We have studied mainly property of decay of the K* = 8 isomeric
states in nuclei for N=74 (130Ba, 132Ce, 13*Nd) and N = 106 (184Pt),

The comparison between reduced matrix elements and predictions
of the Dawydow-Filipov model allows to determined the gamma
deformation of excited states,

We are going to study the same isomeric state in 18Hg in the

nearest future.
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