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Aim of the Study

Experimental investigation of the effect of the effect and relative importance of these high- j proton
and neutron orbitals on the high spin states in the nuclei near Z=82.

O Introduction

d Aim of the Study

O Experimental Details
O Data Analysis

O Conclusion

The relative position of high-j proton ( hg,, i13,)
and neutron ( i,4,) orbitals for nuclei in the mass
region A~190 -200 with Z~82 according to the
spherical shell model.
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o Low lying excited states correspond to spherical shape

o Magnetic rotational bands observed at excitation energy above 4MeV



o Well developed band structures correspond to deformation @

193Bi
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Onset of deformation at N=112. @

750 (50) ns at 29/20) is the highest spin B1 195g;

isomer known in this nucleus.
. (23/2* 2023

No state above 2923 keV is known even J—If

using heavy-ion induced reaction. " 4574
Intensity of 457-keV is very weak in the (1/27) ¥ 2466 (2396) 750ms g/
prompt coincidence spectrum = v aa3 6 401 6° 2210 7 25/2
N ; ; ' = 2105 ] 23/2+
indicates the presence of higher spin 19/0* ‘1 STC 150.7 g0 ns
isomer. 421.7
.t 813.6*
72T 1622 1538 17/24)
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Coincidence spectra gated by 886 keV v ray




Isomers in Bi, Po and At nuclei @

Nucleus States Isomers (T, ,) Nucleus States Isomers (T,,)
193B}j 29/2 3(1) us
192pq 11- 0.58(10) ps
193 29/2+ 85(3) us
- 194pg 11- 15(2) ps
197Bj 29/2- 263(13) ns 198pq 11 200(20) ns
197R] 31/2- 209(30) ns 200pg 12+ 0.75(5) s
199Bj 29/2- 168(13) ns 200pg 11- 100(10) ns
201B; 29/2- 124(4) ns
Nucleus States Isomers (T,/,) 127 > Vigg, ?
13/2* = Vi,
196 At o+ 11(2) ps 29/2- =» nhy, ® v12*
199 At 13/2* 0.58(13) us 29/2* > ((mhgy) 25, (1 i13/) (v f512) %04)
205At 29/2* 7.76(14) ps 31/2- =» nhy, ® v12*

The proton and neutron excitations to hy,, and i3, high-j orbitals give rise to isomers
in these nuclei.




High spin isomer study in °°Bi

HYbrid Recoil mass Analyzer (HYRA)
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Charge State: 12+ Beam current: 0.25 pna 4y,
Beam Time: 48 hours 0F V¥ Ppy
i%Pb
. 169 — 2 b P'p
Target: *Tm(Z=69) @ 0.78mg/cm ey
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HYbrid Recoil mass Analyzer (HYRA)

» The decay of isomers with T, of the order of the time of
flight of the recoils will be identified at the focal plane.

(\

AN NI NN

v

v

Ni foil 169Tm QD1
Target
3OSi
Target side
Clover

The first stage of HYRA consist of Q1Q2-MD1-Q3-MD2-Q4Q5
operable in gas (*He @ 0.15 Torr) filled mode.

Ni foil of thickness 1.3 mg/cm? separates the beam line from HYRA.
Primary beam rejection better than 102 at low gas pressure of 0.15 Torr.
The magnetic rigidity of MD1 and MD2 is 2.25 Tm each.

The focal plane chamber consist of polypropylene foil of 0.5 pm

(127 mm X 127 mm) thickness followed by Multi-wire proportional counter . Eocal Plan
(MWPC) of 150 mm in X and 50 mm inY,

MWPC is followed by 3 Si- pad detector (50 mm X 50 mm) of 300 um
thickness each.

The re-entrant cup of focal plane chamber made up of stainless steel of
thickness 1.5 mm to reduce attenuation of low energy y —rays and X —rays.

Focal plane
Clover




Schematic representation of
Focal plane chamber.

Pressure Foil 0.5um

C A S

Re—Entrunt Cup

]

Si— Detector

im
X Y 50mm X 50mm
MWPC(150mm X 50 mm)

Clover

Schematic representation of
Focal plane detector system consisting of Multi-wire
proportional counter (MWPC), 3 Si-pad detectors and
one clover detector outside the focal plane chamber.
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193Bj Band 3
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detector is used to determine the life time of the states by putting
a gate on specific y ray and projecting its counts on time axis.
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Observance of 457 keV v transition at the focal plane even after two
half life (T,,) of the known 29/20) [750(50) ns] isomeric state
ensures the presence of another high spin isomer in 19Bi.
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In the sum energy gate life time of the two isomeric states are measured by fitting the data
points using Eq. (1) considering the new isomer decaying through 457, 422 keV 1y transitions
as well as through115 and 150 keV y transitions.
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W. Nazarewicz et al., Nucl. Phys. A 435, 397 (1985).
W. Nazarewicz et al., Nucl. Phys. A 512, 61 (1990).

Total Routhian Surface (TRS) calculations. A
deformed Woods-Saxon potential and BCS
pairing was used to calculate the single-particle
energies and the total energy of the system was
obtained by employing the Strutinsky shell i

correction method. =

I

I G
thilitelind

Total Routhian Surface (TRS) for different B P
configurations of the 1*°Bi and 1%4Pb.
The panels (a), (b), (c) are for i g, & vy_, Ty, 9 vy, 0.
mhy;, 69 vy,, configurations in 1%Bi and the panel (d) is | O.
for the two-neutron i~2,;,, configuration in 0
194Ph. The contours are 300 keV apart.
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Conclusion

Isomeric decay study has been carried out first time at focal plane of Hybrid
Recoil mass Analyzer (HYRA) using fusion evaporation reaction of 3°Sj
beam on 1%9Tm target at the beam energy of 168 and 145 MeV respectively.

The decay of the known 3ms isomer in 1°3Bi has been measured and the
present half life agrees well with the earlier reported value.

A new high spin isomer (31/2°) of half-life 1.6(1)ms has been identified in
195Bi. This new isomer’s configuration has been assigned as i 5, @ vq-
with oblate deformation bassed on Total Routhian Surface (TRS) calculation.

Present calculation suggests a strong shape driving effect of i,4, orbital over
hg,, Orbital. It will be interesting to see whether any rotational band structure
builds on this state in future experimental studies.
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