Lifetime measurements on 63,65Co
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o Motivation: Shell effects close to 68Ni

* EXperiment: Plunger+AGATA+PRISMA

o Results: Lifetimes of 11/2- states in 63,65Co
e Resume



Region of deformation below N=40 68Ni
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The role of the gg/» and dg;> shells
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The experimental level schemes are By including the neutron d., orbital in the
more collective than the calculated ones. valence space, the evolution of the deformation
in the Cr isotopes is better reproduced.

. Lenzi et al., LNL Ann. Rep. 2 : : -
S Lenzietal, nn. Rep. 2008 S.M. Lenzi, F. Nowacki, A. Poves and K. Sieja

PRC82, 054301 (2010)



Cobalt isotopes
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Plunger experiment AGATA-PRISMA

Second Plunger exp. With AGATA |
(June 2010) AGATA /600
AGATA D. (4-cluster) :

PRISMA 60°
KoIn Plunger

PRISMA

64Ni

| Multi-nucleon transfer reaction

, ‘1 64Ni + U (Grazing angle 60°)
s Beam: 460 MeV (~2.5 pnA)
| Target: U 1.35 mg/cm?

- Degrader: Nb 4.13 mg/lcm?
| AGATA running

~80 kHz
¥~ | Plunger schedule
6 days experiment x3 Distances

V. Modamio EGAN 2012 Workshop 25-28 June, Orsay



Isotope identification with PRISMA
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The RDDS method

Max Doppler AEJE

Nb Degrader

1400
1200
1000
800
600
400
200

-800 | i | -

;gg : Shifteéed ) D=45“m .

500 - Unshifted
400 | |

300
200
100
2000

I after
R = = = exp
Ibefoar'e + Ia,fte*r'

|
=

o | =
9

S
SN—

1500

1000

500

-500 b— : : . — .
1200 1400

Ey (keV)




Velocity reconstruction
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Dealing with feeding
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Results on 63Co
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Results on 65Co
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63,65Co 11/2- lifetimes

TABLE 1. Summary of results for the 9/27 state in °%°°Co and

the 3/2 state in ®*Co. Previous
work
JT Eexp (keV) Texp (PS) B(E2, |)exp(W.u.)
SCo  3/27 995.1 15.4(18) 3.71(43) -
9/27 1383.5 0.9(4) 12.2(54)?
°Co D /27 1479.4 < 17.3 > 0.43%

2Assuming a pure E2 transition.

A. Dijon et al. PRC83, 064321 (2011)

This work:
63Co 11/2- 1673 keV T1/2 = 0.84(1) ps
65Co 11/2- 1480 keV Tq2 = 1.53(28) ps

13/2- 5 1190 keV T2 = 1.00(48) ps



LNPS calculations

LNPS interaction: renormalized
realistic interaction + monopole
corrections

*KB3gr for the pf-shell
erenormalized G-matrix with
monopole corrections for the
remaining matrix elements
involving the p3/2, pl/2, f5/2
and g9/2 neutron orbits.

the G-matrix based on the
Kahana-Lee-Scott potential for
the matrix elements involving
the d5/2 orbit.

emonopole corrections to
reproduce the Z=28 and N=50
gaps in 78Ni based on data of
neighboring nuclei.

S.M. Lenzi, F. Nowacki, A. Poves
and K. Sieja PRC82, 054301 (2010)
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Preliminary results on Mn isotopes
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Summary

* Lifetimes for the low lying states 11/2- in 63,65Co
have been measured for first time.

* Deduced B(E2) are compared with large-scale
shell model calculations (including neutron gg/» and

ds/» shells in the valence space).
e The states 11/2-, formerly interpreted as a f7/»

proton hole coupled to a Ni core, entail a much
more complex configuration.
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