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Motivation
• Investigation	of	the	shape	coexistence	in	the	vicinity	of	

Pb core	with	magic	Z	=	82	number,	where	Bi	is	a	„unique	
tool“	for	such	studies.

• Study	of	the	isomeric	states	built	on	multi-quasiparticle
configurations

• Searching	for	highly	excited	superdeformed bands	in	this	
region	for	better	understanding	of	nuclear	properties	
under	extreme	deformation,	their formation,	de-
excitation etc.



Z	=	83



I. 165Ho(32S,4n)193Bi,	Eb =	152	MeV
II. 159Tb(40Ar,4n)195Bi,	Eb =	175	MeV
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Rotational	bands	analysis

Iπ =	13/2+

Iπ =	7/2-

Iπ =	19/2- Iπ =	9/2-
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High-spin	Isomeric	states



29/2+ isomeric	state

πi13/2(h9/2)2

πi13/2(h9/2)2πi13/2

πi13/2 ν(i13/2)2 193Bi

195Bi

V =	1.3	keV
𝚫Ep =	5	keV
𝚫Eu =	4.27	keV

V =	1.1	keV
𝚫Ep =	3	keV
𝚫Eu =	2.03	keV



The spectrum of γ rays	detected in	the	planar	
detector	and in	coincidence with the π(h9/2/f7/2)	
band	transitions detected	in	the FP	clover	
detectors	within	15	µs	in	193Bi.

The	planar	spectra	of delayed γ rays gated	on	the
transitions from	below	the	29/2- isomeric state
measured	in	FP	clover detectors	within	5	µs	in	195Bi.

193Bi
29/2- I.S.
T1/2 =	3.02(8)	µs

195Bi
29/2- I.S.
T1/2 =	614(5)	ns



½+ proton	intruder	state	in	193Bi
• The	half-life	remeasured →	T1/2 =	3.07(13)	s	
• RDT	technique	as	a	tool	for	establishing	the	structure	built	on	top of	this	

state.
• Understanding	of	the	band	structure	not	very	

clear	– several	possible	explanations	(excitations	
across the	shell	gap;	shape-change	within	the	band)

Eα =	6475	keV

ℏω (MeV)



Superdeformation
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„Identical“	SD	bands

πi11/21/2+[651]	orbital,	(α	=	-1/2)
W.	Nazarewicz,	R.	Wyss,	and	A.	Johnson,	Nucl.	Phys.	A	503,	285	(1989)
W.	Satula et	al.,	Nucl.	Phys.	A	529,	289	(1991)



Summary

• Extensive	level	schemes	for	both	Bi	isotopes
• Onset	of	collectivity	also	present	in	195Bi
• Evidence	proving	the	smaller	quadrupole	
deformations	in	195Bi	than	in	193Bi

• New	high-spin	isomeric	states	found	in	both odd-
A	Bi	isotopes

• Superdeformed	band	identified	in	193Bi
• New	configurations	explained	mainly	on	the	basis	
of	particle-core	coupling	scheme

Thank	You	for	Your	attention!





4-fold	γ-ray	data

Recoil-gated γ-ray	data

γ-ray	data	tagged	on	
the alpha decay	of recoils	

1.8	billion γ rays


