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« MINIBALL @ REX-ISOLDE

 Physics case

 High Intensity and Energy ISOLDE - HIE ISOLDE
* First results

e Summary
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HIE-ISOLDE
* intensity upgrade
* energy upgrade




MINIBALL spectrometer

N,
i AN 1aaEIa, exp
i O mBa, exp, AB
— iil kJ 1zEu, exp
> 20— W Eu. exp. AB
~ : -k 152Eu, sim
e L X
Q i
£ 10~
L] i
1.8
2 1 2E (5)@
= i
8T EB@%
< 1.1:— (2)r %
& b (1) 5
< 1; o ¥ 5
0.9 |
10 10°

Energy [keV]

Ayl




MINIBALL Anti-Compton shield

IPN Orsay: Ch. Le Galliard, |. Matea, A. Gottardo
' IKP Koln: D. Rosiak, P. Reiter, S. Thiel
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Particle detector setups

Coulomb excitation setup:

Si detector (DSSSD) for particle detection

16 rings (front), 96 strips (back)
angle coverage: 6,,, = 16-55°
AE-E measurement

Transfer reaction setup:

Si detector array for

Transfer experiments at REX-ISOLDE
T-REX

« large solid angle (58% of 4nr)
* position sensitive
« PID (AE-E): p, d, t, q,




Conversion electron spectrometer

SPEDE - SPectrometer for Electron DEtection
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MINIBALL physics case

Shell Model Physics with MINIBALL@REX-ISOLDE
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Towards the doubly magic 78Ni
with Coulomb excitation and nucleon
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MINIBALL physics case

Shell Model Physics with MINIBALL@REX-ISOLDE

Towards the doubly magic 199Sn
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MINIBALL physics case

Shapes & collectivity

Phys. Rev. C 91, 064313 (2015)

Nature 497, 199 (2013) Octupole collectivity
in heavy Rn, Ra isotopes

220,222Rn
Shapes and collectivity

in the rare earth region
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142Gd, 144Dy
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REX/H I E-ISO LDE post_a ccelerator: Jose Alberto Rodriguez for the

HIE-ISOLDE operation team

The REX normal conducting linac:
=  Beam from the REX-EBIS charge breeder with 5 keV/u energy is accelerated to 2.85 MeV/u
= Six normal conducting RF structures with a f = 101.28 MHz (9gap at 202.56 MHz) and a 10 % maximum

duty cycle

= Transport and delivery of intermediate energies possible

REX RF systemes:

RF E;
structure [MeV/u]
RFQ 0.3
Buncher 0.3
IHS 1.2
7gapl 1.55
7gap2 1.88
7gap3 2.2
9gap 2.85

Beam from REX-EBIS (5 keV/u)

Bt
[%]

2.5
2.5
5.1
5.7
6.3
6.8
7.8

P [kW]
(A/q =4.0)

29

Diagnostics

The REX normal conducting linac:

Beam to HIE-ISOLDE
(2.85 MeV/u)

HV Steerer




REX/HIE-ISOLDE post-accelerator:

The HIE-ISOLDE super conducting linac and HEBT lines:

Diagnostics

SRF Cavities

Project divided into different phases to optimize
resources and maximize physics output

Phase 1B completed in 2016 (two cryomodules and
two high energy transfer lines (HEBTS))

Six experiments delivered to users after machine was
commissioned in 2015

e 787n at 4.3 MeV/u

o 110G 142¥e and ©6Ni at 4.5 MeV/u
o 13261 3t 5.5 MeV/u

e 9liat 6.8 MeV/u
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Jose Alberto Rodriguez for the
HIE-ISOLDE operation team

Phases of the HIE-ISOLDE project

Phase
Completed in:
# cryomodules
# HEBT lines
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First Coulex experiment at HIE ISOLDE 10/2015
4Zn(10° pps) + 19°Pt
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First Coulex experiment at HIE ISOLDE 10/2015

- _
@ — 74Zn on 208Pp at 4.0 MeV/u
= 4|
-z- — 74Ga Cont.
= [
—
{:} I
(&)
10° =-
= MZn 4% - 2*
10°
10 H
1 ] | | ] ] | | | | | | | |

200 400 600 800 1000
Energy gamma [keV]

KU LEUVEN

Piet Van Duppen



First Coulex experiment at HIE ISOLDE 10/2015

Anunexpectedly long lifetime of 201:5 ps was measured for the 4 state in *Zn.

Il Shell Model, JUN45
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Coulex experiment at HIE ISOLDE second part
Preliminary results IS557 — Oct 2016

T F 78Zn on 28Pb at 4.3 MeV/u
S o 8Zn: 2*—>0* 10th to 16th October 2016
E — ~3600 count
E 102 = \
- 8Zn: 4*>2* and 6* — 4*
I ~150 counts
10

8Ga contamination
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1IS551 Coulomb Excitation of 132Sn
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R.L. Varner et al., EPJA 25 s01, 391 (2005)

A (Sn isotopes)

Oak ridge beam time ISOLDE beam time, Oct. 2016
o 13280 beam: o 13280 beam:
— 1.3 x10%ions/s, 96% pure. — 1-3x10%ions/s, ? % pure.
— 3.75 MeV/u, 3.56 MeV/u. — 5.5 MeV/u.
« 48Ti target, Z=22. « 206pp target, Z=82.
* high efficiency BaF, array (e~ 30%).  MINIBALL HPGe array (¢ ~ 3%)
» two weeks beam time - energy & efficiency calibration @ 4 MeV (°°Ga)
* particle gamma coincidences « 6 days beam time

* particle gamma coincidences



IS551 Coulomb Excitation of 132Sn

132G + 206pp
— beam energy 5.5 MeV/u, Oct. 2016
— online analysis

CD quadrant 1 rings (first hit)
arbitrary units hDemuxCD1B1
4000 — Entries 21279
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Coulomb Excitation of 132Sn
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IS548 - Region of Interest %) UNIVERSITAT
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North-east of doubly-magic shell closure in 132Sn Multiple safe
Coulomb excitation
» onset of octupole collectivity (vf;, <> Vviy3) of 142Xe
« evolution of quadrupole collectivity
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Collectivity in 142Xe
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Online spectrum 0 st

i+ DARMSTADT

Doppler corrected with respect to Xe

142Xe 2++ 0+

— 4.5 MeV/u
target: 206 p,
~70h

“2xe 4'> 2"

Counts / 1 keV

—_— 2.8 MeV/u
target: **Mo
142y 65 4+ ~19h

206pPp target

142 XE 8++ 6+

» Clearly enhanced yield for
multiple Coulomb excitation
compared to REX-ISOLDE

10?

10

e ... New y rays observed
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Courtesy by Corinna Henrich (TU Darmstadt)
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MINIBALL @ REX-ISOLDE
« Physics case covers chart of nuclei up to %**Ra
 Coulomb excitation & transfer reactions at 3.0 MeV/A

MINIBALL @ HIE-ISOLDE
* First experiments at beam energies up to 5.5 MeV/A

* Coulomb excitation 74Zn
* Online results from 78Zn, 195N, 132Sn, 142Xe

Future of MINIBALL
« BGO shields, SPEDE conversion electrons, plunger, new digital
electronics
* Alot of beam time, >48 approved experiments

BEFORDERT WM




MINIBALL collaboration
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