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N=40 REGION

* Collective behavior rapidly develops as
protons are removed from f;, orbital
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MASS SPECTROMETRY
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* Previous PT measurements
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Odd - even Co: position of the %-?

(1/2-) 1p2h proton excitation from f;, across Z=28

1095.0(2) keV  ((1/2-)

49T5(1) keV 1/2-#

STATE OF THE ART

182(100) keV ?
(7/2)- (7/2-) (7/2-) (7/2-)
65Co 67Co 69Co NCo
Odd - odd Co
(3+) (2-) 16(3) s (7-)  1712(7) ms
175.1(3) keV E* 2 E* 7
? ?
(1+) (7-) 200020) ms (%) 508(7) ms
4Co 8Co 10Co

Excitation energy in ¢?Co not precise

Intruder state in 7'Co ? and mass precision
500 keV

Ordering of states in ¢8Co and 7°Co unknown

Excitation energy of isomers unknown for
%8Co and "°Co

Gs masses of ¢870Co known ?
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IGISOL facility - JYFL Accelerator Laboratory

i , Offline ion source

e
Beam delivery from I 7 “1
K130 cyclotron )
Dipole magnet for
mass separation
v M/AM = 500

Target chamber

Spokesperson: A. de Roubin

JYFLTRAP
Precision mass measurements
Isobaric beam purification
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JYFLTRAP DOUBLE PENNING TRAP

PURIFICATION TRAP MEASUREMENT TRAP

Position-sensitive

MCP counts
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Pl-ICR MASS MEASUREMENT
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%9Co MASS EXCESS
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ME - ME(AME20) (keV)

%8Co AND 7°Co MASS EXCESSES
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LARGE-SCALE SHELL-MODEL CALCULATIONS £ nowacki and D. D. Dao

LNPS Interaction, PRC 82 054301 (2010)

Phenomenological correction on master term of Duflo/Zucker mass formula Duflo, Zucker, PRC 52, R23 (1995)
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LARGE-SCALE SHELL-MODEL CALCULATIONS £ nowacki and D. D. Dao

LNPS Interaction, PRC 82 054301 (2010)

Phenomenological correction on master term of Duflo/Zucker mass formula Duflo, Zucker, PRC 52, R23 (1995)
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LARGE-SCALE SHELL-MODEL CALCULATIONS

LNPS Interaction, PRC 82 054301 (2010)

Phenomenological correction on master term of Duflo/Zucker mass formula Duflo, Zucker, PRC 52, R23 (1995)

- Using only a 2-body term H2N or a 3-body term H3N
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Work in progress
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%8Co AND 7°Co STATE ASSIGNMENT

PI-ICR allows individual state counting !

Ioc/Moy, CONSIdering two different Tqp,

With T1, at 113(7) ms, 2. = 2.67

" NDF

o @ ¢
¥ —— With Ty, at 508(7) ms, 5= 0.47
& ! |
0.5 0.6 0.7 0.8 0.9 1.0

Cycle length [s]

(7-)  113(7) ms
E* = 268.4(50) keV

(1+) 508(7) ms

70C0

- long-lived low-spin state corresponds to the
ground state

(2-) 16(3) s

E* = 79.5(2) keV

(7-) 200(20) ms
68Co

- short-lived high-spin state corresponds to the
ground state
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COMPARISON WITH LSSM CALCULATIONS

Odd-Even Odd-Odd
F. Nowacki, D. D. Dao %5Co 67Co %9Co 1Co %8Co OCo
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« 3 and .- state is predicted to increase again for "'Co
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CONCLUSIONS

Mass measurements of both ground states and isomeric states in 8 6% 70Co

Mass surface clarified and excellent agreement with LSSM calculations

Assignment of states thanks to PI-ICR counting

Level energies in agreement with LSSM calculations

Co chain in the transitional chain between spherical Ni and deformed Fe: in the IOl at N=43

- need more measurements beyond N=43 and below Co to map the |0l
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THEORETICAL CALCULATIONS
D. D. Dao and F. Nowacki

Data analysis performed by Mathieu Flayol (MIT)
(PhD Thesis Univ. Bordeaux 2024)
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