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The N = 20 Island of Inversion
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The N = 20 Island of Inversion
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Spectroscopy and lifetime measurements for n-rich Ne isotopes
Validation for different theoretical models
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Data-models discrepancies even in less exotic nuclei
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The experimental campaign

Multi-nucleon transfer reactions @LNL
AGATA-PRISMA with 238U target

PRISMA

European Physical Journal Plus 138:709 2023

Spectroscopy and lifetimes based
on clean ion-y coincidences
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The experimental campaign
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Results: Ne level schemes
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Results: Ne level schemes Spectroscopy
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Results: Ne level schemes Spectroscopy

-

V4 '
4

A-L

e T

S
S

"%

e A

I R N R T B
1000 2000 3000 4000 5000 6000
Energy [keV]

6 new levels added
4+

8 (+11 uncertain) new
observed transitions 9+

1981.6  0.65(20) ps

Focus on low energy
doublet structure: 2,
and 4,* states




Spectroscopy
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Results: #“Ne energy doublet
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Results: 2“Ne energy doublet Spectroscopy
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DSAM Benchmarks on #728Mg
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DSAM Benchmarks on #728Mg

27 9 b IU,I:I _I .+In.nl4zal s
M g mleom
State: 1698.5 keV ' :

5/2-,7/2-
0.42 ps
(5/2*,7/2*)
69 fs

2062.5

1728.9

5/2¢ |
0.81 ps

Entries (MC Iterations)

r Ty = 0.754ﬂz$§ Ps

PR

04 06 0.8 1.0
Extracted T\ [ps]




State: 1698.5 keV

5/2-,7/2-
0.42 ps
(5/2*,7/2*)
69 fs

2062.5
1728.9

5/2*
0.81 ps

Tl,rg = 0745"__8%5 PSs ]

X:iinfndf= 4.099

o

co
o

Counts / 2.0 keV

| Tz = 0.754ﬂz$§ Ps

PR

04 06 0.8
Extracted T\ [ps]

1.0

N
o
=
o

[L®]
]
o
o

NNDC: T, /, = 0.81(17) ps

- Mg, E, = 1699 keV
I — +0.069 t
- Tip = 0.754Z5; PS

T T | T T T i
—— Simulation -
Data

1695
Energy [keV]

i




Almost same cascade structure as 24Nel
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24Ne energy doublet sensitivity
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INFN

 The AGATA-PRISMA campaign targeting Ne and
Mg nuclei toward the Island of Inversion is now
completed.

« Decay level scheme were extracted for 23242°Ne,
including the low energy doublet in ?*Ne.

« Simulation-based DSAM was successfully
benchmarked; lifetimes extraction in progress.

* The analysis on ion-y angular distributions with
AGATA is nearing completion.

Zakopane Conference on Nuclear Physics 2026 - Septt
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Optimized PRISMA analysis

Recovery of only PPAC cathodes events
Suited for light ions
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DSAM Benchmarks on
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lon-y angular distributions Spectroscopy
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lon-y angular distributions

Spectroscopy
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lon-y angular distributions Spectroscopy

?;Q - 1D analysis Ao :"’;ﬁ;‘]ﬁj 1
1.6F ]
b I ]
[l

=

(@)

&

=

D

N

E

o [ 22 .0+ +

oot——r—— L L

o 10 80 120 160

PRISMA 6, [deg]
L 2.0 —————————————————————
— [ . A5P = -0.580 + 0.046 | |
b S | 2D analysis Al = 0.332 £ 0,004 1
% 1.6 oy = -72.7° | 4
@ o /ndf = 2.41 | ]
2D R Matri 1 1 g I
150 esponse Matrix Cyllndrlcal Symmetry 51.2_
=0 OUb-states population around m = +2 O
o
- 5 : : © 0.8l
E woi Need complete W (6, ¢) with mixed %0'8;
< & parameters: 4,,, ¢, £ o4k 1
—80 500 = =i 22N ] 2 +_)0 N
160 = 1 More statistics is needed when adding Z e. o I | o
P e mixed parameters.. 004080 120 160

\ 6, [deg]




	Diapositiva numero 1
	Diapositiva numero 2
	Diapositiva numero 3
	Diapositiva numero 4
	Diapositiva numero 5
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	Diapositiva numero 12
	Diapositiva numero 13
	Diapositiva numero 14
	Diapositiva numero 15
	Diapositiva numero 16
	Diapositiva numero 17
	Diapositiva numero 18
	Diapositiva numero 19
	Diapositiva numero 20
	Diapositiva numero 21
	Diapositiva numero 22
	Diapositiva numero 23
	Diapositiva numero 24
	Diapositiva numero 25
	Diapositiva numero 26
	Diapositiva numero 27
	Diapositiva numero 28
	Diapositiva numero 29
	Diapositiva numero 30
	Diapositiva numero 31
	Diapositiva numero 32
	Diapositiva numero 33
	Diapositiva numero 34
	Diapositiva numero 35

