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272 Mt:	High-K	states:	a	chance	for	longer	half-lives.
There	is	a	possibility,	that	one such	high-K	ground-
or	low-excited	state	may	be	the longest	lived	
superheavy nucleus	e.g.	272Mt~1h.
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Fusion	cross-sections	?

Fission	barrier higher ?
Island		?

S3:		from « stable »	to	actinides	?
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sER_calc(3n) » sER_calc(4n)
Below	Bass	barrier	and	deformed	actinide	
targets==« considerable	yield »	of	n-rich	
nuclei:	access	to	new	Ds	isotopes	(S+Pu)
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Compound	nuclei

S3:
Excitation	functions ?
Checking s(3n)	» s(4n)
Observation	of	269..271Hs
Scarce data	on	268Hs
Influence	of	neutrons	in	beams
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S3:
Decays to	known Sg isotopes
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Référence	cross-sections	?
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3	and	4n:	(30Si+238U)
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Quasifission contribution

S3:
Excitation	functions ?
Influence	of	neutrons	in	beams

Compound	nuclei
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üsome	isotopes	have	scarce	data	(1970’s	and	80’s	experiments)	
and	still	some	questions	about	their	structure;	it	looks	worth	to	
reproduce	these	data	with	higher	statistics.	
üProduction	via	2	channels?
ü Study	for	Z	even	with	U	target	to	be	done	with	237Np	target:	

237Np	+	36S à 273Mt	or	other	odd	Z	isotopes	?
üWhat	about	reaction	mechanism	?	

o no	full	experimental	excitation	functions	on	SHE
o latest	data	on	Z=90-92	and	for	SHE	only	with	one	system	
projectile/target
oWhich	experiments	could	help	theory	?
oWhat	are	experimental	and	theoretical	“precisions”	?	(to	
estimate	the	cross-section)
………..
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Production of SHE with Z=106-108-110-
112

40-48Ca + 238U ® 278-286112*
36-40Ar + 238U ® 274-278Ds*
32-36S   + 238U ® 270-274Hs*
28-30Si  + 238U ® 266-268Sg*

108

162

(higher Z)
actinide
targets

Deformed	nuclei
40Ar+238Uà274Ds	(+4n)	à 270Hs	+	α
S3 (I=50pµA)	è190evt/week@σth=2pb

At the crossing road for
Reaction of synthesis :
o Link hot to cold fusion
o Isospin dependent reaction 

mechanism studies
o X-section systematics
Decay properties :
o K-isomers 
o SF decay (TSF half-lives)
o Alpha decays (Qa & half-lives)
Trans-actinide chemistry
GS properties 
o Mass measurements …

VHE-SHE

Isotopic exploration
40-48Ca+238Uà275-283112+3,4n
S3 (I=10pµA) è 20evt/week/pb



Toward the Heaviest elements
An	evaluation	of	Opportunities	&	Difficulties

A	very	prospective	evaluation:	NOT	a	first	year	experiment
In	the	framework	of	a	full	SHE	study	program

N=184

N=184

Z=114

Z=126

Z=124Z=124

N=184

Z=126

N=184

Z=114

MMM

HFB

RMF

The island of 
stability 
today

The island of stability today
N=184 : common to all models, strong effect 
observed
Z=114, 120, 126 ? 
shell stabilization lowers: 

the ground-state energy, 
creates a fission barrier, 

and thereby enables the SHN to exist.

Production cross sections
è Seem to indicate a shell closure Z ≥ 120
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…and	Half	- Lives

R.	Smolańczuk,	Phys.	Rev.	C	56	(1997)	812	

Predictions	of	the	microscopic	theoryPredictions	of	the	microscopic	theory

Yuri	Oganessian.	“	Heaviest	Nuclei”.	Seminar	at	GANIL,	March	18,	2010,	Caen,	France	
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Alpha	decay	energy
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Figure 27. Alpha-decay energy versus neutron number of trans-fermium nuclei. (a) Isotopes of even-Z elements with Z 100. (b) Isotopes of odd-Z elements with Z 103. Circles
denote nuclei synthesized in hot fusion reactions with light ions (22Ne, 26Mg, 36S) and in cold fusion with massive projectiles; squares correspond to the nuclei, produced in 48Ca-
induced reactions. Dashed lines represent long sequences of correlated decays of the nuclei 288115 and 291116, observed in the reactions 243Am + 48Ca and 245Cm + 48Ca (see
panel (a)), respectively. The solid lines are drawn through the values of Qα (small open circles), calculated in the MM-model [39, 144]. The closed neutron shells N = 152 and N = 162
are shown by the vertical dashed-dotted lines.
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