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T-REX @ MINIBALL
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T-REX @ MINIBALL

V. Bildstein Prog.Part.Nucl.Phys 59:386 (2007)

Detector Angles Thickness Segmentation
Forw. Barrel (AE) 30-75 140 pm 16 resistive strips
Forw. Barrel (E) 30-75 1000 pxm -
Back. Barrel (AE)  104-152 140 pm 16 resistive strips
Back. Barrel (E) 104-152 1000 pum -
Back. CD 152-172

500 um 16 annular x 24 radial



MINIBALL ~-array

Main characteristics

B 8 Miniball clusters

m Each cluster: 3 HPGe crystals
m Each crystal: 6-fold segmented
B 8% efficiency @ 1 MeV



Slow coincidence technique
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Slow coincidence technique
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Measured proton energy spectrum
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Measured proton energy spectrum

Proton Energy vs Lab Angle ]
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Measured proton energy spectrum

Proton Energy vs Lab Angle ]
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m Population of levels up to 6 MeV, strong feeding around 3.6 MeV
m ®"Ni excitation energy can be deduced from measured proton energy
m Use as trigger for v-rays detected by MINIBALL



Beamdump slow coincidence analysis
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Beamdump slow coincidence analysis

Full beamdump spectrum Proton-y time difference
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Beamdump slow coincidence analysis

Beamdump: delayed - random Proton-y time difference
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Beamdump slow coincidence analysis

Beamdump: delayed - random Proton-y time difference
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m Clear identification of isomere-related protons is possible



7 spectra
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7 spectra

Doppler corrected y spectrum - proton coincident
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Doppler corrected y spectrum - proton coincident
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7 spectra

Doppler corrected y spectrum - proton coincident
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®7Ni excitation energy versus E,
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®7Ni excitation energy versus E,

[ Excitation energy vs Gamma energy |
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®7Ni excitation energy versus E,
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®7Ni excitation energy versus E,

[ Excitation energy vs Gamma energy
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®7Ni excitation energy versus E,

[ Excitation energy vs Gamma energy |
N 9000
[©]

X
< 8000

9y

€ 7000

Excitation En
a D
o o
o o
o (=]

N
S
S

3000
2000

1000

T
5000 6000
[keV]

T PR BTN S IR S SN BT N
0 2000 3000 4000

Y

5187

4550
4395

10?

3620
3370
3277
{ '\\\ 2205
10 \ 1724
(9/2%) L T 1007

(5/27) \ / 964

1/2— A Y 00

67Ni

Indications of a populated level around 2.5 MeV which does not decay
directly to the ground state = good candidate for »2ad5,>-state (N=50)

Extensively new spectroscopic information on ¢’ Ni
Extraction of angular distributions



Proton ang

ular distributions

[ Anguiar Gistbution €, = 36000200 ke, € = 62060 Kev_|

10

Experimental data
WBA L =0

I I L I I I
20 40 60 80 100 20

[Anad

AT GSTBUNoN €, = 2200200 KoV, E, = TTS9C20) eV

do
Blaul

20 20 60 80 100 120

o2 i€)

(5/27)

1/27 Y,

67Ni

5187

4550
4395

3620
3370
3277

2205

1724

1007
694



Proton ang

ular distributions

[

Tar Gribution E,, = 3600(200) KeV. € = 620600 KeV |

10

Experimental data
WBA L =0

I I L I I I
20 40 60 80 100 20

[Anad

JAF GSIHBUToN €, = 2200(200) KeV. €, = TTS920) eV

do
Blaul

20 20 60 80 100 120

(5/2%)

(9/2%)
(5/27)

1/2~

5187

4550
4395

3620
3370
3277

2205

1724

1007
694



Proton angular distributions
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A look into the future...

W Accepted proposal: %Ni(t,p)®8Ni reaction

m Characterisation of the excited 0 states
W 0] : pure u(p1/2)_2 or mixture of many
different 2p-2h states?
W 0;: 11(1‘5/2)*2 or proton intruder?
W 2} Spin confirmation required
m Complemantary information from
B6Ni(t,d)®7Ni reaction
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Conclusion & Outlook

m Conclusions

m Succesfull first one neutron transfer experiment around %Ni using
T-REX and MINIBALL @ REX-ISOLDE

m Population of excited states up to 6 MeV are observed, most
probably above N = 50

m New and extensive spectroscopic information on ' Ni to serve as
benchmarks for new Shell Model calculations using different
interactions

m Outlook

m Recent experiment: "8Zn(d,p)”°Zn (october 2010) and proposed
continuation (8°Zn(d,p))

m Accepted proposal: ®®Ni(t,p)%8Ni (september 2011) and
27n(t,p)"*Zn (TUM - october 2011)

m Approval of HIE-ISOLDE (beam energy up to 10 MeV/u) =
increased AL sensitivity
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