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Overview

e HIE-ISOLDE introduction
e HIE-ISOLDE physics campaign 2018

> MINIBALL experiments
> ISOLDE Solenoidal Spectrometer (ISS) experiments

e Hot off the press: 1°t HIE-ISOLDE publication (**Sn CoulEx @ MINIBALL)

e Summary
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HIE-ISOLDE

Phase 2B (2018): Reaching post-accelerated beams up to = \
~9.5 MeV/u with the installation of the fourth cryomodule |\
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Reactions:

e 8B(%Zn) @ 4.900 MeV/u (SEC)
e "Be(d,p) @ 5.000 MeV/u (SEC)

HIE-ISOLDE

e OLi(t,p) @ 8.000 MeV/u (SEC) g
e l'Be(decay) @ 7.498 MeV/u (SEC-TPC) ’ g——
o 132134gh(d p) @ 7.200 MeV/u (Miniball+T-REX) =7 /~iiiyee"
e BMg(tp) @ 9.473 MeV/u (Miniball+T-REX)
e 2Mg(d,p) @ 9.473 MeV/u (ISS) Coulomb excitation (Miniball):
e 2Hg(d,p) @ 7.380 MeV/u (ISS) © *°Kr @ 5.325 MeV/u
. [ 0o ] o o 212pn @ 4.355 MeV/u
T03 i o’ - @ 3.824 MeV/u
L_],. ‘ M o 222R, @ 4.305 MeV/u
£y N i ¢ 2R3 @ 4.310 MeV/u
- o 192B5 @ 4.190 MeV/u
= ; e « 222Rp @ 4.230 MeV/u
| 'vMoveab|e | o 224,226pp @ 5.080 MeV/u
Setups (SEC) o 106g, @ 4.404 MeV/u




Physics campaign (2018)

28Mg(tld!p) .
1S651/1S621
Island of Inversion

106Sn - 1S562 206Hg - 1S631
Sherl evolution mR_" - 1S506 terr;‘:I incognita,
| seniority Seniority scheme r-process

scheme

------- : F 222,224,226Rn / 222,228Ra
.

L ./ 1S552
Octupole collectivity

142,(149Ba - 1S553
Octupole collectivity

134851 (d,p) - 1S654 =126
r-process

%Kr - 1S644
Shape co-existence

®B,%Li,”""Be - 1S616,
1S561, 1S554, 15629 >
Halo nuclei, astrophysics
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3 %/ / > y Particle ID in a
| i S Double-Sided Si Strip
. fY 2 | Detector (DSSSD).
. ‘ '

Event-by-event
Doppler correction.

Array of 8 HPGe triple clusters
6-fold electronic segmentation

€ >7% for 1.3MeV y-rays

N. Warr et al., EPJ A 49, 40 (2013)




MB: 1S644 - *°Kr

A Coulomb-nuclear excitation study of shape co-existence in “°Kr
K. Moschner (replaced by A. Blazhev), B.S. Nara Singh

[2] M. Albers et al., Phys. Rev. Lett 108,

» Sudden shape change in Zr+Sr+Rb manifested in rapid 2000 .
drop of E(2,") and sudden increase of 2n separation 2012) n , & -
energies, but not in Kr isotopes [1] = 1500 F , Sr ¢
[1] S. Naimi et al., PRL 105, 032502 (2010) £ . Ke e
= 2"energy from Coulex at REX-ISOLDE data supported £ 1000 T+ . :
smooth onset of collectivity [2] 0 500 | AN
[2] M. Albers et al., Phys. Rev. Lett 108, (2012) F ..

* Various theoretical calculations predict lower lying

shape-coexisting yrare states: IBM2 with conf. mixing [3], 52 54 56 58 60 62 64

SCCM [4], 5DCH [5], new IBM-CF [6] . N
[3] M. Albers et al., Nucl. Phys. A 899, (2013) %Kr [6] K. Nomura at
[4] T. R. Rodriguez, PRC 90, 034306 (2014) 45— . al., PRC 96, T
[5] J.-P. Delaroche et al., PRC 81, 014303 (2010) =T qug4310 (2017)
[6] K. Nomura at al., PRC 96, 034310 (2017) 0=
= Further new results, on (4¥) in °Kr from AGATA at GANIL 35— P % -
[7], together with published results on %41%Kr [8] and 5., -
preliminary results on °°Kr from RIKEN [9] motivate the o
high-resolution study of the shape co-existing states in 5 25— ~
%Kr at HIE-ISOLDE populated via CNE reaction. L
[7] Dudouet et. al PRL 118, 162501 (2017) % 20— Expt.[3,7]
[8] Flavigny et. al PRL 118, 242501 (2017) S B
[9] K. Moschner et al., in preparation. o
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Experiment 12-19.07.2018
Current status

Beam and Detectors Setup and calibrations done by the
CERN local group and international MINIBALL experts in
June, July 2018 (big thanks to all of them!)

High amount of contamination of the secondary beam by
%Mo, which is coming from the VADIS Mo cathode. The

shortlived %°Kr (T, ., =80 ms) are decaying already on the

way to the MINIBAEL target, leading to °®Rb and °®Sr in the

beam composition.

Time gates of g-ray time(G_t) relative to the

MB: 1S644 - *°Kr

@ HIE-ISOLDE / MINIBALL

Proton Pulse (T1) are needed.

One can see the °°Kr 2" — 0% g.s. 554 keV
transition on top of the **Mo Coulex

Compton edge.

Second beam energy (5.32 MeV/u) to
increase population of higher states

Offline analysis

From October 2018 till now, extremely
careful gain matching and calibration of
all detectors and angles have been
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A=96 at 4.73 MeV/u Beam composition
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MB: 1S506 - 2’Rn

Mapping the boundaries of the seniority regime and collective motion:
Coulomb excitation studies of “°°*Po and “**“*“Rn, T. Grahn et al.

Eur. Phys. J. A (2016) 52: 340
DOI 10.1140/epja/i2016-16340-6

THE EUROPEAN

Seniority scheme:
PHYSICAL JOURNAL A

The 2" — 0" transition is a seniority
changing transition (Av != 0). Higher
transitions conserve it.

Regular Article - Experimental Physics

Collective 2] excitations in 2°Po and 208:210Rp

T. Grahn'?-* | J. Pakarinen'**?, L. Jokiniemi', M. Albers®, K. Auranen’?-®, C. Bauer®, C. Bernards®, A. Blazhev®,
P.A. Butler¥, S. Bonig?, A. Damyanova’, T. De Coster®, H. De Witte®, J. Elseviers®, L.P. Gaffney®%? M. Huyse®,
A. Herzan!2, U Talnheeonm’:2 R Mlinli2 N Koctolant® 1 Kankil:2 Th Keiill? T. Towandowclkid K Ngschner®,

P. Peura'-2, M diger?,
M.-D. Salsac'!, 20 L P. Thoele?,
M. Thiirauf®, I 2 A. Vogt?,
K. Wrzosek-Lij 3
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Figure 6. Calculated (open symbols) and experimental (filled
symbols) B(E2) values as a function of fractional filling f of the
mhy,, orbital for the Av = 2 2* — 0* (black squares) and Av
=0 8" — 6" (red circles) transitions in the N = 122 isotones.
The calculated values are obtained within the seniority scheme

(for equations, see e.g. Ref. [1]) and have been normalised to fion
the experimental values of ***Pb (Av = 2 transitions) and 2°°Po 4 ' -
(Av = 0 transitions). The experimental B(E2) values have been " ‘-a

9 nd =

extracted from the present work and from Refs. [2, 3].

A

Fig. 13. The experimental (filled squares) and theoretica
(filled diamonds) B(E2;27 — 0]) values obtained in th
present work for the radon isotopes. Some of the values ar
offset of their actual A location for the clarity of the presenta




e 212Rp at two beam
energies:

4.355 MeV/u
3.824 MeV/u
e Targets: 1%pPd, **Mo

Going from 3.824 MeV/u

to 4.355 MeV/u thereis a
gain of 2x in yield !

Very good statistics
obtained for the 2*-> 0"
transition (order of
magnitude more than in
the proposal)

Counts per 1keV

Counts per 1keV

Counts per 1keV

MB: 1S506 - **2Rn

Target gated, background subtracted, Doppler corrected y-rays

Experiment 20-22.07.2018 @ HIE-ISOLDE / MINIBALL

Detected particle events

T dcT a5 part2h
2000 E Entries 1093547 % 19 Entries 1596474
1800 - Mean 3423 = Mean x 33.25 0
E Std Dev 218 F Mean y 339.6
1600 | b StdDevx  10.72
E 212Rn @ 4.355 MeV/u, '®Pd (2 mg/gm2) u StdDevy 1356
1400 —
1200 [ ~ 16h, 5500+ counts in 2'->0" peak \
1000 - ~ 340 counts’h @
800 [ \>
600 @
400 2 -~
200 F
o e By gy oy 5 g R o B e
0 200 400 600 800 1000 1200 50 55
Ene keV] Lab angle [deg]
Target gated, background subtracted, Doppler corrected y-rays Detected particle events
2000 T dcT - partzh
C Entries 1078158 3 Entries 1497892
1800 = Mean 320.6 = Mean x 33.25
C Std Dev 191.9 F Mean y 291.2
1600 - XN StdDevx 1067
F 108, Std Dev y 118.1
E 212Rn @ 3.824 MeV/u, '*®Pd (2 mg/em2)
1400 — \
1200 - ~ 20h, 3300+ counts in 2*->0* peak
1000 - ~ 160 counts/h \>
600 - .
400 |-
200 F
PN - P T ey oy
0 200 400 50 55
Energy/keV] Lab angle [deg]
Target gated, background subtracted, Doppler corrected y-rays > Detected particle events
500 T dcT part2h
Entries 127204 Entries 180886
450 Mean 4748 Mean x 31.72
Std Dev 339.5 Mean y 347.2
400 \ Std Dev x 11.48
Std Dev y 134.4
350 ~ 6h, 2300+ counts in 2*->0" geak

300
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200
150
100

50
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~ 380 counts’/h
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MB: 1S562 - 1965

Transfer Reactions and Multiple Coulomb Excitation in the 1°°Sn Region,
J. Cederkall et al.

e Study discrepancies of B(E2)s in light Sn
isotopes (textbook seniority scheme
example!)

0.3

Experiment 8.-13.8.2018:
o 1085n @ 4.404 MeV/u on 2°°Pb target Xy

e’b)
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e Contamination from 1%In o 4
Al / —+— Adopted Values
. . - ey WO / ®  REX-ISOLDE
e (Obtained very good statistics on 2*->0" @ / o st
/ —— Tt:eory:woSn-core (CD-Bonn) 2h®

e 4%->2" overlaps with %°°Pb transition but
may be recovered using more careful
particle selection by reaction kinematics
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MB: ISSSZ _ 222'224'226Rn, 222'228Ra

Measurements of octupole collectivity in Rn and Ra nuclei
using Coulomb excitation, P. Butler et al. |*’Rabeam

Target gated, background subtracted, Doppler corrected for scattered projectile

e Determine B(E3)s in Rn, Ra to 3 “'E Erves 53
investigate static and vibrational & [ " Sbev 21
: 3 10E *ONi target
cases of octupole deformation s WE R
e Level schemes of 22#%2°Rn unknown - | e
102 =
> Relevance to EDM searches 2 oyl
- i )
105— |
Was able to measure: g h 1205 target
i 222'228Ra, 222Rn on IZOSn, 60Ni ‘o ll qoo T e e e '5(|JoE' ' '[k'(i?]o
224,226 120 i
J Rn on “““Sn 225Ra beamn

Target gated, background subtracted, Doppler corrected for scattered projectile

4 T_dcB
3 N 3 - Entries 121690
: 3 F e Sabev 1586
Unfortunately, ThC target failed before & - 8-6' v
3 100 ik n target
safe-CoulEx measurement of 2**Rn S TExro) | B
C 12+10* 5'-4*-
102 =— ] I _-
= i, | ey
= [ )
C Vo |

10

Courtesy of P. Butler, see talk later in this session! f W) \
[ Counts/10 V .1) # %

oo e M\ﬂt“ﬁfM{Lﬂw WWW, f‘ lliW“drhM

12 0 100 200 300 400 500 600 700 800 900
Energy [keV]
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MB: 1S553 - 142(144)g5

Determination of the B(E3,0"— 37) strength in the octupole correlated
nuclei “*~***Ba using Coulomb excitation, M. Scheck, D.T. Joss et al.

e Determine B(E3)s in 14#1%4Ba to
investigate octupole collectivity

o *Ba experiment done in 2017

Detected particle events

I

2018:
e '“Ba @ 4.19 MeV/u on **®Pb
e Contaminant #2Cs <~ 2% with
beam-gate implemented

Energy [MeV]

e
i

"1

i

Unfortunately, a CERN wide power 200
cut caused issues at PSBooster &
ISOLDE during experiment

lllllllll
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Counts per 1keV

MB: 1S553 - 142(144)g5

Determination of the B(E3,0"— 37) strength in the octupole correlated

nuclei “*~***Ba using Coulomb excitation, M. Scheck, D.T. Joss et al.
51
107 E 2" >0 pe
L 6(/
10 E 4+_>2+ M/
E 37— 2 m
142
10° = 6" — 4" o 4@
— 8" — 61 J
— sumpeak 2", —> 2%, 2", —> 2"
102 =— r—o0 272 g
10 =— 54 i
B I | | | I | | | I | | | | | | | | | | | | | ||‘Ii” Ii‘IIIHI ||‘
200 400 600 800 1000 1200 1400 1600

Energy [keV]
Laser ionised (RILIS) with Cs suppressed using beam gate.

Small contamination from isobars, but 50% duty cycle from beam gate.

14 1%9%4 9




MB+T-REX: 15654 - 134Sn(d,p)

First spectroscopy of the the r-process nucleus *3°Sn,

Th. Kroll, K. Wimmer et al.

Experiment 5.-9.9.2018: MINIBALL

e Sn @ 7.3 MeV/uon CD, target
e  Molecular 34Sn34S beam from CD Detector
primary HRS target

e Very low intensity observed at MB
(~3x10° pps at best) despite a lot of
effort + many contaminants

e Switched to 32Sn beam (8.9.) Barrel Detector

e Butthe HRS target failed... (9.9.) \ - ) “

15




MB+T-REX: 1S651 - 22Mg(t,p)

Nuclear Shell Evolution in the Island of Inversion Studied

via the “°“Mg(t, >* Mg)p reaction, D. Muecher et al.

. : f == d== = d
Experlment 20.-26.9.2018: pen:nf {sector==3 && quad==1 && (pen-pen_de)>500} -
Entries 7527
e Mg @ 9.473 MeV/u, ~ 2x10° pps g“ﬁdoy s
t ev X i
StdDevy 828.3

e Used a ~10 GBq tritium target foil

e Obtained data show evidence of
transfer lines --- need to use gating
with coincident gamma rays to
clean spectra
Analysis on-going!

Entries 488411
Mean x 4.365
ean 1601

ptd 3 3.537
IStg “ 9
/'S
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ISOLDE Solenoidal Spectrometer (ISS)

Argonne National Lab (ANL)

e Utilised Si array and DAQ from
ANL

e Performed first two successful
experiments in 2018 !

1S621 - 22Mg(d,p)**Mg
1S631 - 2%Hg(d,p)**"Hg

Based on the HELIOS concept at

© o ~09m

—Up
"e.g. proton

‘ B . Si array B
. . 'E;,.:- > ~ o -:"/'/ -
) "" :

e.g. recoil —

Schematic courtesy of lan Burrows, STFC Daresbury

17 19%14dc




ISS : 1S621 - 2Mg(d,p)*°’Mg

Probing single-particle properties near Island of Inversion.

D.K. Sharp et al.

Ib'?Q/ e

* First experiment with ISOLDE Solenoidal
Spectrometer

e 9.473 MeV/u beam — the highest
HIE-ISOLDE beam energy

E (MeV)

* FWHM at target position <1.5 mm
* Maximum beam intensity

200

H
~\IH|I\II‘II\I|\II\|I\II‘II\I|\II\|I\II‘I

1. | ;'.J'q P T L'J‘J"'l'l [

e s
40 35 30 25 20 15

\$ * Measured properties Ep, z, recoil dE/E.

* Preliminary excitation energy spectrum — states

180

160

‘7'8}_

Counts per channel

140

120

1:2 l \ | populated up to ~¥6 MeV. 12°<0 <40°.
cm
60 AV e Resolution ™ — able to resolve majority
40 | Iﬂ \ | of states of interest. No need for y-ray detection.
20/ 4Q »‘} | | Wil ® Can probe single-particle properties of both
U S T T 'e's““é""éE‘(‘M;\‘/f bound and states in 2°Mg.

Courtesy of D.K. Sharp, see talk later in this session! } 18 | ‘6"‘_‘2




ISS : 1S631 - “°°Hg(d,p)*°’Hg

Exploring terra incognita - A study of the hitherto unknown single-neutron
structure of 2°’Hg, B.P. Kay, C.R. Hoffman et al.

e 7.4 MeV/u beam, purity ~ 98%

o v pps for ~ 82 hours

o deuterated polyethylene targets of
thickness around 165 pg/cm?2
(to deal with target degradation)

o |SSsettoaB-fieldof2.5T

hEz
Entries 59428
Integral 3.104e+04
0| 22559 3933
31038 1898
0

Proton energy (MeV)

Target-Si array distance (mm) ||

—9150

-400 350

* Measured properties Ep, z (singles meas.)
* First exploration of single-particle states
outside N = 126, south of Pb, made possible

by ISS.

* Resolution ™ — able to resolve majority
of states of interest. No need for y-ray
detection.

N Si array, 64-target system, and
g Faraday cups

19 [CourtesyofB.P. Kay} | ‘6"‘.‘2




‘ Hot off the press: 132Sn in PRL

Enhanced quadrupole and octupole strength in doubly-magic 132Sn
@ HIE-ISOLDE, IS551 MINIBALL + C-REX (2017), P. Reiter et al.

d) 2f-0f 6.,<67.6°

2h ok, 15
10

- +
31 =y Og.s.

3-0r. 3500 4000 4500 5000

L“HI%' “ual.“hilm | oot
e 4416 keV ‘

4352 keV
4041 keV

L[N
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‘ Hot off the press: 132Sn in PRL

Enhanced quadrupole and octupole strength in doubly-magic 132Sn
@ HIE-ISOLDE, IS551 MINIBALL + C-REX, P. Reiter et al.

=N

Motivation
stable double-magic nuclei s '-,”\c-
‘He, 190, *Ca, 8Ca, 208pp . g

"y,

R 126 252

s 0 Wl

3 | == 1h9/2 5 8 e

i 30312 [ni1r

n T / == '

’_2 2172 ~2032

£ 2d52

2 s 82 2 1l 19772

&y LM

3 =aln 5%

k 2d5/2

< 0Ff 1772

& 50 i —_— 02 ]
| § 2p172

al @ . neutrons in 1 2Sn protons in 13280

radioactive: *Ni, **Ni, ®Ni, '°°Sn, **Sn

D. Rosiak et al., accepted for publication in Physical Review Letters (PRL)
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‘ Hot off the press: 132Sn in PRL

Enhanced quadrupole and octupole strength in doubly-magic 132Sn
@ HIE-ISOLDE, IS551 MINIBALL + C-REX, P. Reiter et al.

Z Motivation
A

Single-particle properties:

G. Bocchi et al.
PLB 760, 273-278
(2016)
Do0i:10.1016/
j-physletb.
2016.06.065

M. Gorska et al.
| PLB 672, 4,

] 313-316,

V' | (2009)

. A4 doi:0.1016/j.phys
D - letb.
2009.01.027

131| 132| 133| 134| 135| 136| 137| 138|

e BiTe 12T FTg | ™Te | ¥ Te | ¥Te Te

12QSb 1308b 131Sb 1328b 1338b 1348b 1358b 1368b

T I S ] R
]

32890 I‘”Sn I““Sn 19¥en

In | “in | inll i R 2R

'2Cd '®Cd|'¥Cd|"™'Cd '*Cd '*Cd

Coulomb excitation of 3%Sn:
Collective properties?

=N

D. Rosiak et al., accepted for publication in Physical Review Letters (PRL)
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‘ Hot off the press: 132Sn in PRL

Enhanced quadrupole and octupole strength in doubly-magic 132Sn
@ HIE-ISOLDE, IS551 MINIBALL + C-REX, P. Reiter et al.

Experimental setup

MINIBALL + C-REX

2\

132Gy beam _ I/l
206y

Target ladder

Molecular ISOLDE beam: 132Sn34s
HIE-ISOLDE beam: 132603 @ 5.49 MeV/u
Total RIB intensity: ~3.0 x 10° ions/s

‘safe’ scattering angles: lab=17.8-41.5°
1325”, 1325'3, 13283, 166Yb

Beam composition:

D. Rosiak et al., accepted for publication in Physical Review Letters (PRL) )3



‘ Hot off the press: 132Sn in PRL

Enhanced quadrupole and octupole strength in doubly-magic $32Sn
@ HIE-ISOLDE, I1S551 MINIBALL + C-REX, P. Reiter et al.

X rays (Pb)
|66Yb

10000

counts/keV
o
&
[ o)

100
- (a)
10 200 200 600 300 1000
(c)
20+ 21> 0§.s. o
> 10k
2
= i 5
= 0
=S
o
o -
N L .| ﬂmm;anmﬂmmdm
3500 4000 4500 5000 5500

EY (keV)

D. Rosiak et al., accepted for publication in Physical Review Letters (PRL - ‘_a -
P P y (PRL) 24 [ 5 " 5




‘ Hot off the press: 132Sn in PRL

Enhanced quadrupole and octupole strength in doubly-magic $32Sn
@ HIE-ISOLDE, I1S551 MINIBALL + C-REX, P. Reiter et al.

- 1.0
0.34 GOSIA2 calculation
~ 032 0.8
0 -
— 0.30 —
- - —0.6
47 4416 keV
N 0.28 3 4352 keV >,
% 026 F 2 4041 keV 0.4
S 024F 3
n 0.2
0.22 - O 0 keV
0_20_11111111l;ll1111..;[11111111111]11.1111
0.22 0.26 0.30 0.34 0.38
(0,5 1E3|37) (eb™?)
this work previous

B(E2: 00— 2)) 0.087(19) &b’ 0.14(6) e>b> / 0.11(3) e2b? | D.C. Radford et al.. Nucl. Phys. A 746, 83 (3904)
JL.R. Beene ¢f al.. Nucl. Phys. A 746,471 (2004)

B(E3: 0 — 37) 0.11(4) e’b’ =(0.0512 e°b? D.C. Radford ef al.. Nucl. Phys. A 752, 264 (2005)
: 5. S < > . . R.L. Varner et al.. Eur. Phys. J. A 25,501, 391 (2005)
B(EI: 2" —37) | 9.131)x 10" e >3.97x 10" eb B. Fogelberg ef al.. Phys. Rev. Lett. 73, 2413 (1994)

D. Rosiak et al., accepted for publication in Physical Review Letters (PRL) ‘ 6 " ‘_a =




‘ Hot off the press: 132Sn in PRL

Enhanced quadrupole and octupole strength in doubly-magic $32Sn
@ HIE-ISOLDE, I1S551 MINIBALL + C-REX, P. Reiter et al.

New theoretical results for 32Sn

LSSM:
SM RRPA RPA RRPA RPA N. Houda and F. Nowacki, priv. comm. (2018).
5200 5700 RPA:
(a) (c) .
S 4700 = = * . . + 15200 = G.Coloetal, Comput. Phys. Commun. 184, 142 (2013).
2 . ¥} G.Bocchietal,, Phys. Lett. B 760, 273 (2016).
— 4200 i B 14700 —~  RRPA:
q . < A.V. Afanasiev and E. Litvinova, Phys. Rev. C 92, 044317
X 3700+ 14200 —«
(2015).
- 3200 1 I | | 4 | 1 | 1 | | 1 1 1 3700 m
o) (b) (d) a 200 T T T T
1 (a) 130 & (c) 132 + )
= s M : 1015 £ 1s50f 50 0gs )| e |
,(C\.: [ ] | | a 4 a; -
T 010_. ........ s " [ ................. _010 l ]00
+ 5 - | S 50}
S 0.05F 4005 — &
A~ o &
S F E 0
(<) oL—L—1 1 ol 1 1 L1 1 1 10 ¥ a (b) l3(JSn ot
> S 4 E SEx g g SExt Qoo | |l
25 ~ 4 2992 & 29042 130
3 3 s S 100
MCSM: 501
T. Togashi et al., Phys. Rev. Lett. 121, 062501 (2018)

00 100 200 0 100 200 0 100 200

0, (fm’)

BT ([ o
0.0 2.0 40 6.0 8.0
Energy (MeV)
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D. Rosiak et al., accepted for publication in Physical Review Letters (PRL)




Enhanced quadrupole and octupole strength in
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Summary

HIE-ISOLDE Phase 2B pushed maximum energy of post-accelerated beams
up to ~ 9.5 MeV/u

In total 13 experiments performed in 2018 physics campaign:
> 7 @ MINIBALL
> 4 @ XTO3 (various setups)

> 2@ ISS

First two experiments performed successfully using ISOLDE Solenoidal
Spectrometer (ISS)

First HIE-ISOLDE publication accepted in PRL (**2Sn CoulEx)
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