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The ISOLDE Decay Station

A Permanent setup at the lovenergy branch of ISOLDE

A Physics programme

To T To o

Nuc
Nuc

ear structure physics (80%)
ear astrophysics (10%)

Nuclear industry and medicine (5%)
Solid state physics (5%)

Canada

United States ,

ST T
Decay Station

North Sea

" Sweden

Norway |
|

)

Baltic Sea

V¢

Finland ‘
/

73
!

Estonlé

Latvia\

Lithuanla 6

1] Denmark
Mexico g »9Ki X 2N 3
Ireland / Polan* Belarus -
TUTREy N
39" ran Germany : 5>
Algeria | |jpy, Egypt 3"9'“'“ P“‘g“e .
Saudi Arabia Parls g \ Czechia o Ukraine
Mali 7 Niger R Vlenﬂﬂ . slovakia v, )
Chad Austna G "~ Moldova
Nigeria Ethiopla France " L """'"'
Ro
_____________________ (O Croalla
DRC
Tanzania A fs"bh Blac!
5 > Italy \
000 A Barcglona ©®Rome : Bulgaria
Namibia Portugal Mafirid q
tswana e o K Tyschenian Sea Islanbul
South Spain ' Greece
Atlantic T
Ocean South Africa

[I-EEE[I;[I---I-E

Kickeg'&
Deflgctor

MEDICIS
Medical Applications

Previously

MISTRAL beamline wen

Fundamental Interactions

VETO
Polarized beam - -NMR

TARGET
ION SOURCE

" A\
| l - :

— 34

] ] ( 4

-

— =
HIE ISOLDE POSTACCELERATOR Ef,, . 4\

‘ MASS SEPARATORS

"\‘\

/ Triplet
(+1 quadrupole)

MINIBALL
[SR| coulex, Transfer

NICOLE

Beam Profile Monitor Moment

&FCup

Collimator
& Pb shielding

RC4 BEAMLINE

Over 100 researchers from 19 institutions

« Belgium (KU Leuven)

« Denmark (Aarhus University, Department of Physics and Astronomy)
« Finland (University of Jyvaskyla)

« Germany (Institut fur Kernphysik - Universitat zu Kaéin)

« ltaly (Universita degli Studi e INFN Milano)

« Poland (Faculty of Physics, University of Warsaw)

« Romania (IFIN-HH Bucharest)

« South Africa (iThemba LABS; University of the Western Cape)
» Spain (IEM-CSIC Madrid; IFIC-CSIC Valencia; UCM Madrid)

« Sweden (Lund University)

« Switzerland (CERN - ISOLDE)

ISOLTRAP

Mass Spectro.

CRIS & COLLAPS
Laser Spectro.

EC-SLI
Material Research

« UK (STFC Daresbury Laboratory; University of Liverpool; University of York; University

of Surrey)
« USA (University of Tennessee)

IDS is supported by 19 institutes across the world, and used by many more globally.
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Core IDS setup  Saieamee

Six HPGE clover detectors (+6 Aug. 2024)
A 4 crystals / clover

A 20% relative eff. / crystal

A 2 thin-carbon window detectors for IovE 010 keV)

Flexible + dynamic support structure (2023] |Saaii

A Minimise material around implantation position

A Detectors mounted on vertical gantries, 3 clovers
per gantry, gantries mounted on circular rails
Can move detectors radially + vertically, tilt
vertically, rotate on axes

Digital XIA pixiel6 acquisition system
A 16 channels per module

A 12-16 bit ADC

A 100, 250 and 500 MHz modules

A 208 channels/crate

Movable tape system

A Reelto-reel aluminised mylar tapd@.5 km)

A Fully automated system

A Integrated with ISOLDE beam logic, RILIS lase
system, and our DAQ
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Six HPGE clover detectors (+6 Aug. 2024) ,; , 8 .2 K é

A 4 crystals / clover
A 20% relative eff. / crystal
A 2 thin-carbon window detectors for lovE D10 keV) |

Flexible + dynamic support structure (2023

A Minimise material around implantation position

A Detectors mounted on vertical gantries, 3 clovers
per gantry, gantries mounted on circular rails

A Can move detectors radially + vertically, tilt
vertically, rotate on axes

Lies

Digital XIA pixiel6 acquisition system
A 16 channels per module

A 12-16 bitADC

A 100, 250 and 500 MHz modules

A 208 channels/crate

Movable tape system
Reelto-reel aluminsedmylar tape D2.5 km)
Fully automated system

Integrated with ISOLDE beam logic, RILIS lase
system, and our DAQ
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For main aims of experiments
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Sseay sm.on%\\Q / Spectroscopy
High 53- , |
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Neutron

Spectroscopys

7 TDPACg Coming soon ..
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{ M conesion A {8aUSY adalISOALEAL SRE
; electrons particular experiment .
L (7 tagging)
A Easily interchangeable, and

compatible with each other




Some results from IDS
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1S641: Conv. e spec. of 182,184,186 Hg

Spokespersons: Rezynkina

A Explore shape coexistence in proton rich Hg isotopes T e
A Determine conwvcoeffs and -ray branching ratios for lovying transitions | Ng#Satmtiatie </
A Data essential for ongoingoulExcampaign aMiniball/HIEISOLDE RS e
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1S641: Conv. e spec. of 182,184,186 Hg
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134Sb 13SSb

1S685: I-decay of neutron -rich Cd =8t SS)istlash 5

Spokespersons: L. Mraile A.Korgul

A Using higlres! spec. and fast timing measurements to study decay8%#3Cd

A Probe structure nea¥2Sn
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A Single particle states

A Configurations associated with core excitations

A Protonneutron couplings
A EM transition properties
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134Sb 13SSb

1S685: I-decay of neutron -rich Cd =8t SS)istlash 5

A PhD Marcos Llanos Exposito

13081,l 13lsn

A Huge statistics collected3000 ionstiC13°Cd,D30 ionslC31Cd, few ionshC132.13Cd — T
A First observation of strorig-n branch observed it#2Cd decay
A Analysis ongoing plenty of data to sift through
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Lol219: In -source laser spec. of neutron rlch TI
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Lol219: In -source laser spec.

A PhD Zixuan Yue

A LIST performed excellently:
Fr suppression factoD10?
Tl suppression factorD10

A Rates so good made hyperfine structure and isotope shifts meast

for 207.209T]

of neutron rlch TI

A Shell effects on magnetic dipole moments probed with DF+CQRF measured
calcs. (IBorzoy, related to particlevibrations coupling
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1S659: 51 decay of °Li, SHe

Spokesperson: H. O. Eynbo

A Precise measurements ofdecays for reactor neutrino experimer
A Some of largest cosmogenic background

A Need precise E level and branching ratioPfaBHe and daughter

=2}
[=)

> =

g — Double Chooz °Li spectrum
100—

g - Simulated data with modified Geant4

d —

—_ - Simulated data with official Geant4

0 80—

]

= -

)

> f—

w -

Reactor neutrino,

. 40
Invers€ decay:
y ) ¢ \ 20
no Q ¢
0 '
IIIIIIIIIlIII‘\II‘\IIlIIIlIIIlIIIIIII
2 4 6 8 10 12 14 16 18 20
Gd-loaded Energy (MeV)
Liquid Scintillator
>
Gd 2 C 8 —— Modified Geant4
:?H:L NW ?_1400 C H e —— Official Geant4
\ o L
o g X =~8 MeV ~ 1200
- \ — L
ve p /) § B
s 0 < Q“ LIJ1000_7
\ N
1 r,‘,\ 800
Qe T, 4 .7 :
| Z_ L ﬂ“w;’z MeV 600/
WMWY :
¥ =1.022 MeV 400—
200~
N N o U U TR . S -
0 2 4 6 8 10 12
Energy (MeV)

C.Jolletand A.MeregagliaarXiv:1910.01060 (2019)

T0ms 2*
1229216 (1.0)
p=

1 8
lne 3 4Be 4

524 30 81985 0t 151 My 0f
1'15769.00 (0.07) 11494167 (0.04) W13 -164 005\ N112607.49(0.06)
EC=100% [5 100/n Abundance=100.% f=100%

ERERECEAL S ]

1




