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2P312,2P 12 155,195, > Shell structure of unstable magic nuclei
N= ' » Symmetry along the N=Z line

» Collective modes, E1 strength distribution
» Shapes and shape coexistence
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Modified shell structure in neutron-rich
Ca-, Ti-, Cr-Isotopes due to weaker
nf,, —vfs,, monopole pairing interactions?

(sub)shell gaps at N=32 and N=347?
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Z=14(16) shell stabilisation and Z=12 shell
quenching in N=20 isotones.
(sub)shell gaps at N=14,16 for Ca isotopes?




* Large scale shell modell calculations
- GXPF1, GXPF1A
M.Honma et al,
Phys. Rev. C65(2002)061301

- KB3G
E.Caurier et al,
Eur.Phys.dJ. A 15, 145 (2002)

* Transition matrix elements
- B(E2) in 5254.56T (MSU)
-B(E2) in 54,56,58Cr (GSI)
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accelerators:

@ UNILAC (injector) - E<15 AMeV
@ SIS-E<1AGeV

beams:

@ All ion species up to 238U

& Currents:

2381 - 2* 108 pps

medium mass nuclei- 10° pps
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FRS provides secondary radioactive ion beams:

P;L‘;‘;"Y Secondary - fragmentation and fission of primary beams
e * high secondary beam energies: 100 — 500 MeV/u
/ S1 » fully stripped ions
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High cross sections
* Coulomb excitation
« Secondary fragmentation

Thick targets

Lorentz boost of y-rays

* Doppler shift

« Gain in geometrical efficiency
* Doppler broadening

Atomic background, a limiting factor
« X-rays from target atoms

« Radiative electron capture

* Primary Bremsstrahlung

* Secondary Bremsstrahlung

¢ (atomic) ~ 10000 * ¢ (nuclear)

High energetic reactions
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« Sommerfeld Parameter n>>1

- adiabaticity parameter ¢

®
&E b = AE Tcoll :ﬁi
h hic vB

(Dcoll
- higher excitation energies at relativistic energies
- access to GDR range 10 - 20 MeV

for E=1 AE__ = P{)th

min

» excitation strength parameter y

iy Vi) T _ Zie(f | M(m(wl]i)
(nrh) b ~ A coll ~
(0 h iyvb”

- only single step excitation at relativistic energies




15 EUROBALL
Cluster detectors
without ACS

105 Ge crystals

H.J. Wollersheim et al.; NIM A 537 (2005) 637

Ring Angle Distance | Resolution | Efficiency
[deq] [mm] [%] [%]
1 15.9 700 1.00 1.00
2 33.0 700 1.82 0.91
3 36.0 700 1.93 0.89
Total: 5 S




RISING expenmental setup

\ Ge Cluster detectors _




Primary beam 8Kr, 480 MeV/u, 10° p/sec

Secondary beams, 136 MeV/u:

« 5Cr:4 x 103 part./s, 22 h, 45% 5*Cr
« 96Cr:1x 103 part./s, 20 h, 35% 95Cr
o 98Cr:3x 102 part./s, 55 h, 25% 58Cr
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AE

cate.ensi : cate.encsi {cate segment==4} 56Cr + 197AU

CATE

R. Lozeva et al, NIM B, 204 (2003) 678

E
* Csl detectors
» Z identification

AE
* 0.3 mm thick Si detectors
» Z identification

* Position sensitive

Tracking after target
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» velocity v/c from TOF (event-by-event) MW, MW, Target CATE

Si, Si, (sl

» tracking of ions: y-ray emission angle

= y-ray energy resolution \@Y ~~~~~~~ .
= scattering angle AN
T ' ' = Limit in scattering
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A. Biirger et al., Phys. Lett B 622, 29 (2005)



Neutron number N

28

30 32 34

1600

800

) Energy (keV)

+r—

E@

® Experiment
----- GXPF1

— GXPF1A

800

400

B(E2, 0f— 27)(e?fm?)

()

.....
e

- GXPF1

® Experiment |

— GXPF1A

481 SOr 92ty 5S4y 56,

D.-C. Dinca et al., Phys Rev. C 041302(R) (2005)
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Recoil Distance Doppler Shift Doppler shift:

AE=E, :
Plunger Method -0 Y/C ?93(9)
detector = =
48Ca target stopper AE |
"B beam f N
V /.//-/-//J I :'ul
=" O/—if Ol 4 0
N, =
A V2_
‘X Y Set up: Cologne plunger

Foreward: EUROBALL Cluster
48Ca(11B,p2n)55Cr @ 30 MeV Backward: 5 Ge-detector

Cologne tandem accelerator

Potential difficulties: o :
Feeding: observed; unobserved | YY coincidences with plunger
Deorientation, .... Differential Decay Curve method

D. E. Appelbe et al. Phys. Rev. C 67, 034309 (2003)
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54Cr 835 | Normali- 14.6(6)
sation
56Cr | 1006 | 8.7 (3.0)
58Cr | 880 | 14.3 (4.2)

M. Seidlitz et al.

Differential Decay Curve method

T = 5.640 +- 0.165 ps
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- RISING result confirmed ~ 3 % error
- 98,60,62..Cr radioactive beams or
deep inelastic reactions
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T. Saito et al. next contribution



RISING AGATA-15

(2004/5) ~2010
Efficiency : 1-3% 10.5%
FWHM: 25 keV ~7 keV

at v/c~0.5, multiplicity: 1-5, target-detector distance: 15 cm

@h Increased sensi@

Angular distribution and polarisation measurements,
Yy-coincidence measurements, g-factors
background suppression through determination of source
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Coulomb excitation results from fast beam RISING
» Coulex at 130-150 MeV established

» Coulomb excitation of 2+, in 198.112Gn
A. Banu et al., Phys. Rev. C 72, 061305(R) (2005)

» Coulomb excitation of 2*, in 54.56.58Cr
A. Biirger et al., Phys. Lett B 622, 29 (2005)

» RDDS results confirms B(E2) of *°Cr

» Collective modes and E1 strength distribution: 8Ni
talk by F. Camera

» Coulomb excitation of 2*, and 2+, in 34Ce, "3®*Nd
talk by T. Saito

Future challenges
v fast beam RISING
v" AGATA demonstrator
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Coulomb excitation: °6Cr — 197Au

E/A ) 60 130 500
AMeV |AMeV | AMeV AMeV

Adiabaticity 0.6 0.17 0.11 0.05

parameter

Eax 1.6 o.7 8.6 18.6

MeV MeV MeV MeV
Strenght 0.15 0.11 0.07
parameter*

* For 2* excitation B(E2) =300 e?fm*




