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MICROSCOPIC PICTURE

Neutron excitations reduce
the proton shell gap
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MICROSCOPIC PICTURE
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SHAPE COEXISTENCE AT N=50: 84SE

o
82 180) 16 — o
Se(’0,°0) 2n-transfer ot o 2654  3.2(6) ps
reaction at sub-barrier energy
120 3\ [ | | | | - S
A . 1 0% 2 2244 730(38) ps
90 s 0 3 State T,, = 3.2(6) ps %
50 4" © 2121 20.8(34) ps
0 | ) |\‘*T“-__J_ L | J ] qu-)
0 5|0 | 1?0 1?0 200 ot S 1454 0.42(7) ps
120 — 7
I O, state T, > 200 ps -
60 [ -
0%, state Ti.= 730(38) ps . ot 0
30 - Additional Fast-timing experiment m 84
G. Ciconali et al,
0, ! 510 L 150 1 1:'50 1 500 4 0 A.Phys. Pol B 17 (2024)

Target - stopper distance [ m]

Fabio Conca Shape coexistence studies at Z=28 and N=50 with ROSPHERE Gamma Science April 9t-11th 2026



SHAPE COEXISTENCE AT N=50: 84SE

o
_ =)
82$e(‘80,‘60) 2n-transfer ot 8§ 2654 3.2(6) ps
reaction at sub-barrier energy 1
3.2(8) W.u.
120 3\ | | | | | - o
+ o))
[ ( + ] 0> N~ 2244 730(38) ps
%0 . 0 3 State T,,=3.2(6) ps O](])'Wu ~
50 gt T 8 2121 20.8(34) ps
I
30 |- \E\\ - 9.5(15) W.u.
0 i ! |\““.-‘—-__J_ l | . | E
0 5|0 1?0 1?0 200 ot < 1454 0.42(7) ps
120 -
I O, state T, > 200 ps -
90 rﬂi——E\I —  § - 9.6(14) W.u.
50 ~
- O*;state Twz2= 730(38) ps . ot 0
30— Additional Fast-timing experiment 7 84
G.Ciconadliet al,
0% 00 % o 3470 bhys. Pol B 17 (2024)

Target - stopper distance [ m]

Fabio Conca Shape coexistence studies at Z=28 and N=50 with ROSPHERE Gamma Science April 9t-11th 2026



SHAPE COEXISTENCE AT N=50: 84SE
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ROSPHERE SETUP

« DSAM
« RDDS plunger
« Fast timing

D. Bucurescu et al,
Nucl. Instr. Meth.
A 837 (2016)

25 detectors
Compton-suppressed HPGe
Large-volume LaBrj
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ROSPHERE SETUP

« DSAM
« RDDS plunger
« Fast timing
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SHAPE COEXISTENCE AT N=50: SBSR [ 89Y("B,12C)]p—trqnsfer reaction ]

at sub-lbarrier energy
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at sub-lbarrier energy

SHAPE COEXISTENCE AT N=50: SBSR [ 89Y("B,12C)]p—trqnsfer reaction ]
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SHAPE COEXISTENCE AT N=50: SBSR [ 89Y("B,12C)]p—trqnsfer reaction ]

at sub-lbarrier energy
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LIFETIME OF THE 0,* STATE: PLUNGER
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LIFETIME OF THE 0,* STATE: PLUNGER
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M. Labiche et al, Eur.
Phys. J. A 59 (2023)

ROSPHERE geometry
implemented in AGATA

simulation code

LIFETIME OF THE O,;* STATE: DSAM
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LIFETIME OF THE O,;* STATE: DSAM
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LIFETIME OF THE O,;* STATE: DSAM
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RECENT RESULTS IN 65N [*oR)intiansiored

oA

. 23
(52%) Oy o 3910 30(5) fs

+ 38
(52%) + 3744 48(9) fs
52t D& = 3565 30(5)fs
(327) RN 3412 15(3) fs
327 52" & 3356 20(4) fs

+ I
(52%) S 3045 101(13) fs
727) o= oo 3016 > 2 ps
(32%) R 2830 25(3)fs
(527) S ol — 2793 57(6) fs

3
1327%) - 2520 52
( 580 "
(9/2+) - =" 2338 1.031(52) ps
(112%) | = 2186 52 ps
S oo AN

+ RSN

52 — 1920 0.401(36) ps
o~
=

127 ~T¥Saq 1418 93(3)fs

= SRS ——
(527) 3 = 1274 0.990(155) ps
(7/27) ' ' ' ' ' . 1141 >2ps
7N ! | ! ! = 1017 25(5) ns

NN AN A

_ LR

32 I I ! 692 0.483(35) ps
S

3/2_ A4 A4 A 4 v A4 v A 4 A4 A4 A A4 A4 A4 m 310 >2 ps
127 63 68.6(35)es
5/27 : v A4 0

65n T .
28N137 F. Rallo, Universitda degli Studi di Milano, Bachelor's Thesis
S. Fracassetti, Universita degli Studi di Milano, Master's Thesis

Fabio Conca Shape coexistence studies at Z=28 and N=50 with ROSPHERE Gamma Science April 9t-11th 2026



RECENT RESULTS IN 65N] | “Nit“Cl0) i transfr roaction o
sub-barrier energy
=
(527 g 3910 30(5) fs
+ < O
(52" RS o 3744 48(9) fs /
52t D& = 3565 30(5)fs
32%) RN 3412 15(3)fs
327 527 @ 3356 20(4) fs
<t
52%) 2 20 3045 101(13)fs
(7/2+) e 3016 > 2ps
(32%) R 2830 25(3)fs 5
527 o= 2793 57(6)fs ‘ -
Z 0.401(36) ps
(132" s 2520 >2ps
N = N L |
(9/2+) =~ 2338 1.031(52) ps
(1127%) | = 2186 52 ps | |
; cige
5/2 - = 1920  0.401(36) ps
o~
(e}
12 “¥oaq 1418 93(3) fs
— R 2
(5/27) ~—%3z 1274 0.990(155) ps
(7/27) ' ' ' ' ' . 1141 >2ps | .
927 | I l ! = 1017 25(5) ns 0.483(35) PS |
A N A
A A o | |
372 ! l ! Il ! o © - 692 0.483(35) ps \
= I I
3/2_ A4 A4 A 4 v A4 v A 4 A4 A4 A A4 A4 v “ 310 >2 ps [ : N
12- 63 68.6(35) s | |
5/27 : v A4 O
65Nj . -
28 l37 F. Rallo, Universitda degli Studi di Milano, Bachelor's Thesis 5

S. Fracassetti, Universita degli Studi di Milano, Master's Thesis

Fabio Conca Shape coexistence studies at Z=28 and N=50 with ROSPHERE Gamma Science April 9t-11th 2026



RECENT RESULTS IN 65N | "0 eiQ pansier eoction o
sub-barrier energy
52%) % é + o 3910 30
o (5) fs
+ < O
(52" oS\ o 3744 48(9) fs /
52t S8 ao 3565 30(5)fs
ES O_OLwny
327%) RN 3412 15(3)fs
327, 5277 & 3356 20(4) fs
(s227%) & 2 3045 101(13) fs
(727) N == o 3016 > 2ps
327 [ [Hossa 2830 25(3)fs )
(572 °) L. 2793  57(6)fs ‘ -
14 new r transitions 0.401(36) ps
—— 7 new levels (r deca B e * |
(9/2+) r ) y 2338 1.031(52) ps
(112*) observed for the first time) 286 2ps / 7 |
spt TS 1920 0.401(36) ps
o~
(e
12- =S o 1418 93(3) fs
52~ C : 1274 0. 0
o 13 new lifetimes from 39  |= e ‘
F . . . = U
92 different DSAM simulations 1017 25(5) s 0.483(35) ps A
. N
A A o
32" ! l ! Il ! o © = 692 0.483(35) ps \ B i
] i |
32 I I i | I I 310 >2ps s * .
12- 63 68.6(35) s | |
572~ Y " 0
65N. .
28 l37 F. Rallo, Universitda degli Studi di Milano, Bachelor's Thesis 5

S. Fracassetti, Universita degli Studi di Milano, Master's Thesis

Fabio Conca Shape coexistence studies at Z=28 and N=50 with ROSPHERE Gamma Science April 9t-11th 2026



MCSM CALCULATIONS
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MCSM CALCULATIONS
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MCSM CALCULATIONS
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« Nuclei at Z=28 and N=b0 were populated by sub-barrier transfer reactions at
IFIN-HH with ROSPHERE

« The 0,* and 03* excited states were populated in 84Se and 8Sr, and their
lifetimes were measured

« The small B(E2; 0,*Y 2;*) and B(E2; 05*Y 2;*) strengths in 84Se and 88Sr, respectively,
indicate hindered transitions, suggesting shape-isomer-like configurations

« Theoretical calculations for 8Sr will be soon available

« A detailed investigation of the structure of 85Ni was carried out:
- The level scheme was expanded
- Spin-parity assignments were determined from r-ray angular distributions
- Lifetimes were measured using the DSAM technique

« Comparison with MCSM calculations is currently ongoing
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« Nuclei at Z=28 and N=b0 were populated by sub-barrier transfer reactions at
IFIN-HH with ROSPHERE

N

The 0,* and 05* excited states were populated in 84Se and 88Sr, and their

lifetimes were measured

The small B(E2; 0,*Y 2;*) and B(E2; 05*Y 2;*) strengths in 84Se and 88Sr, respectively,
indicate hindered transitions, suggesting shape-isomer-like configurations
Theoretical calculations for 8Sr will be soon available

A detailed investigation of the structure of ®Ni was carried out:
- The level scheme was expanded
- Spin-parity assignments were determined from r-ray angular distributions
- Lifetimes were measured using the DSAM technique

Comparison with MCSM calculations is currently ongoing

Thank you!

Fabio Conca Shape coexistence studies at Z=28 and N=50 with ROSPHERE Gamma Science April 9t-11th 2026



	Slide 1: SHAPE COEXISTENCE STUDIES AT Z=28 AND n=50 WITH ROSPHERE
	Slide 2: OUTLINE
	Slide 3: SHAPE COEXISTENCE AT Z=28
	Slide 4: SHAPE COEXISTENCE AT Z=28
	Slide 5: SHAPE COEXISTENCE AT Z=28
	Slide 6: SHAPE COEXISTENCE AT Z=28
	Slide 7: SHAPE COEXISTENCE AT Z=28
	Slide 8: MICROSCOPIC PICTURE
	Slide 9: MICROSCOPIC PICTURE
	Slide 10: MICROSCOPIC PICTURE
	Slide 11: SHAPE COEXISTENCE at n=50: 84SE
	Slide 12: SHAPE COEXISTENCE at n=50: 84SE
	Slide 13: SHAPE COEXISTENCE at n=50: 84SE
	Slide 14: ROSPHERE SETUP
	Slide 15: ROSPHERE SETUP
	Slide 16: SHAPE COEXISTENCE at N=50: 88SR
	Slide 17: SHAPE COEXISTENCE at N=50: 88SR
	Slide 18: SHAPE COEXISTENCE at N=50: 88SR
	Slide 19: LIFETIME OF THE 02+ STATE: PLUNGER
	Slide 20: LIFETIME OF THE 02+ STATE: PLUNGER
	Slide 21: LIFETIME OF THE 03+ STATE: DSAM
	Slide 22: LIFETIME OF THE 03+ STATE: DSAM
	Slide 23: LIFETIME OF THE 03+ STATE: DSAM
	Slide 24: RECENT RESULTS IN 65NI
	Slide 25: RECENT RESULTS IN 65NI
	Slide 26: RECENT RESULTS IN 65NI
	Slide 27: MCSM CALCULATIONS
	Slide 28: MCSM CALCULATIONS
	Slide 29: MCSM CALCULATIONS
	Slide 30: MCSM CALCULATIONS
	Slide 31: MCSM CALCULATIONS
	Slide 32: MCSM CALCULATIONS
	Slide 33: MCSM CALCULATIONS
	Slide 34: SUMMARY
	Slide 35: SUMMARY

