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Nuclear structure around N=40
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Nuclear structure towards N=50
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N=40: neutron-rich Cu isotopes MR

> odd-A and odd-odd nuclei around %8Ni = nuclear wave function
dominated by single-particle configurations
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» Coulex of 67.68.69.70.71C: strength of the N=40 subshell closure, evolution
of collectivity around %8Ni, testing ground for shell model calculations

4 July 2005: Coulex of 68.70Cu
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Neutron-rich even-A Cu isotopes

- 68,70Cu-
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beams Mk R

Example: 68Cu
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Experimental setup for
coulex @lsolde

Miniball CD - detector

PPAC Beam dump

Ll detector
REXC 68.mCy, 70.9Cu 9 ______ _ _—_M
ISOLDE | E=2.86 MeV/u —
120§
(2.3 mg/cm?2) Beam Beam

monitor impurities

Yue(f®MCu) ~ 3 - 10° pps
Yus("®9Cu) ~5 - 104 pps
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Coulex of ©8.70.m.gCy

» Laser ON/OFF runs for determining isobaric contaminants (Ga)
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Coulex of 68.mCu h
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Coulex of 68.:mCy 4

» 68mCy (2.86 MeV/u) @ 2°Sn (2.3 mg/cm?)
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Coulex of 79:9Cu ™
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Towards the doubly magic "8Ni

- evolution of collectivity in 74:76.787Zn -

* ~12.5 h beam
e ~710574Zn/s
* 120Sn target (2.3 mg/cm?)

* ~14.5 h beam
e ~310576Zn/s
* 120Sn target (2.3 mg/cm?)

* ~23.5 h beam
«~810378Zn/s
« 108pd target (2 mg/cm?)

800 350 78
700 E 76Ga % G
500 746 Zn 3005 %Zn 20 l 87N
a + + E
(606 keV, 2°>0") | = 4/ (600 keV, 2*50%) (730 keV, 2*0")

400

300

200

100

-100

ST

* ~80% purity

* ~68% purity

s

Wi

-

o

e

I I
200 400

e e Ly by by L ey
600 800 1000 1200 1400 1600 1800 20

S I VU AFUINE ETUTEN AT STATA AU RN A
200 400 600 800 1000 1200 1400 1600 1800 2000

15

* ~59% purity

sl Lo Lo Lo Lo Lo Lo Ly Lo o |
200 400 600 800 1000 1200 1400 1600 1800 2000
300 — L -
- o
2500 C
C 120 0 108
C 120G Sn - Pd
200 1174 keV, 20" u 434 k M *
E o eV, 2750
- (1174 keV, 2*—-0%) ( : ) - ( : )
150 B
u 0
100 oF /
o: N D: L ol
. o o b b b b b o | oo e Lo Lo Lo L Lo o b Lo o | Eooaoa loo o Lo Lo Lo Lo Lo o Lo Lo o Lo |
I 600 B00 1000 1200 1400 1600 1800 2000 200 400 600 800 1000 1200 1400 1600 1800 2000 ) 200 400 600 800 1000 1200 1400 1600 1800 2000

IIG IKU Leuven

Irina Stefanescu, Trento, 8-12 May 2006



Towards the doubly magic "8Ni

- evolution of collectivity in 74.76.787Zn -

Beam composition for 7476.78Zn:
v laser ON/OFF measurements;
v lonization chamber — Si detector;

v’ proton-to-neutron detector;
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F " = Mean y 448;
- . ﬁ RMS x 1984 |
5000 - M w S
~ . e 21000
" 4800 3 PN . Irtegral
- C i
(U. 4600/
— -
__ 4400
S C
-
2 420[):
w n
4000}
3ann:
2600

1300 1400 1500 1600 1700 1800 1900 2000 2100

AE (a.u.)

REX-

ISOLDE AE-E detector

Proton beam on converter: n+238U

5200 Mean y 4461
= RMSX 9932
RMS3 v 1128
5000 I
: 8Ga s
- Integral 875
w787 N T
.-
F = —{12
4500 |— . : L
- [ [}
Lo
L N =
4400 v
- . K]
;-
4200 i . ) s B
[ [ ]
L ! 78 4
(L ik
4000 " - Rb
L .
2
=
380[)_‘—llllll\.lllllill|I.I-II| | | J | D

TN N T I U T A
1300 1400 1500 4GOD 1700 18D0 1800 2000 2100

AE (a.u.)

IIG KU Leuven

Irina Stefanescu, Trento, 8-12 May 2006



Towards the doubly magic "8Ni .

m = »
- evolution of collectivity in 74.76.78Zn - M A
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> 4Zn: agreement with intermediate energy Coulex (Ganil)
» Steep drop in B(E2) towards N=50
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Conclusions and outlook

v July 2004: coulex of 7476.787n; B(E2;2*=>0%) measured;

v July 2005: first isomeric beams post-accelerated by REX-ISOLDE;

v’ Coulex of 68.70Cu, np;,,®vgy,, multiplet : B(E2; 4 >6°) measured, energy and
spin of the 4 state fixed; experimental results in good agreement with the
preliminary shell model-calculations.

Upcoming runs:
> July 2006: coulex of 80Zn;
> August 2006: coulex of 67.69.71Cu.
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