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Group 8-18 element beams available at ISOLDE

"Pure" beam from RILIS or surface ionizer (only 1+)

"Pure" beam from plasma ion source (1+, 2+,..)
Mixed beam from plasma ion source (1+, 2+,..)
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Possible set-ups at ISOLDE

1. at GLM (or GHM)

. 60 gekeV beams

. >2me+2me3mfloorspace available

. "parasitic" use of Cd, Hg, TI, Fr, ...
beams several times per year




2. on high voltage platform

up to 260 gekeV beams
1.2me+0.8me 1.4 m space available

requires central beamline, i.e. no
"parasitic” shifts
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3. behind REX-ISOLDE

. 300 A<keV with RFQ only

. 1.1-2.2 A-MeV with full LINAC

. up to 3.1 A-MeV with upgrade in 2003

. 2m e+ 2 m floorspace available

. requires central beamline plus REX
operation

. total REX efficiency >1% (conservative)

second beamline




Suitable isotopes for on-line chemistry experiments

decay detectable with Si detector
decaying with sufficient B.R. via a or bp
sufficiently "clean" beams to avoid excessive isobaric background (a, b and g)

<260 keV 520 keV REX
Isotope  Ti» Decay E(a,bp) B.R. Method 2+ ions
S (MeV) % lons/s a or bp pers

Os 170 7.3 a 540 8.6 MK3:178Hg>Pt>Os 9E+1 8E+0 8E-1 9E-1
Os 172 19.2 a 510 1.1 MKS3:180Hg>Pt>0Os 2E+4 2E+2 2E+1 2E+2

Ir 176 8 a 512 2.1 MKS:180Hg>Pt>Ir 3E+4 6E+2 6E+1 3E+2

Q

Pt 176 6.33 5.75 38 MK3: 180Hg>Pt SE+4 2E+4 2E+3 5E+2
Pt 178 21.1 a 545 7.7 MK3: 182Hg>Pt 1E+6 9E+4 9E+3 1E+4

Au 179 7.1 585 22 MK3: 179Hg>Au  3E+3 6E+2 6E+1 3E+1
Au 181 145 a 548 2.7 MK3: 181Hg>Au 3E+9 T7E+7 T7E+6 3E+7

QO

Hg 180 2.56 a 6.12 48 MK3 1E+5 b5E+4 5E+3 1E+3
Hg 183 94 a 591 255 MK3 5E+7 1E+7 1E+6 b5E+5
TI 181 3.4 a 6.18 20 RILIS 7E+2 1E+2 7E+0
Pb 186 4.82 a 6.34 35 RILIS 8E+4 3E+4 8E+2
Pb 188 25.5 a 5.98 8.5 RILIS 3E+6 3E+5 3E+4
Bi 191g 12 a 6.31 60 RILIS 6E+4 4E+4 6E+2
Bi 192g 34.6 a 6.06 18 RILIS 2E+4  4E+3 2E+2
Po 196 5.8 a 6.52 94 MK7: 200Rn>Po 7E+3 O6E+3 6E+2 T7E+1

Po 198 106 a 6.19 57 MK7: 202Rn>Po 7E+5 A4E+5 4E+4 T7E+3

At 199 7.2 a 6.64 89 Sl: 203Fr>At 4E+5 3E+5 4E+3
At 201 85 a 6.34 71 Sl: 205Fr>At 4E+7  3E+7 4E+5
Rn 202 9.94 a 6.64 84 MK7 8E+5 T7E+5 T7E+4 8E+3
Rn 204 74 a 6.42 73 MK7 3E+7 2E+7 2E+6 3E+5
Ag 96 6.9 bp 15-45 18 RILIS 1E+1 2E+0 1E-1
Cd 99 16 bp 15-350.21 RILIS 1E+3 2E+0 2E-1 1E+1
In 100 5.9 bp 1.7-4 5 RILIS 2E+1 1E+O0 2E-1
Sn 105 34 bp 15-3 0.01 RILIS 1E+4 1E+0 1E+2
Xe 112 2.7 a 3.22 0.8 MK7 1E+2 8E-1 8E-2 1E+0

Xe 115 18 bp 2-45 034 MK7 6E+5 2E+3 2E+2 6E+3



1. coupling to vacuum thermochromatography set-up
a) with tape and differential pumping
(see contribution by Robert Eichler)

b) directly viaion implantation and thermal desorption
from heated catcher (see figure)

radioactive ion beam

low conductance section
(needs well-focused beam)

thermochromatography _‘
column // Y

\hot catcher

2. coupling to gas chromatography set-up

a) with tape and differential pumping
(see contribution by Robert Eichler)

b) implant through window into gas cell

c) implant alpha decay mother into window
and use recoils going into the gas cell
(used at ISOLDE for laser spectroscopy of Bi isotopes,
J. Billowes and P. Campbell, Hyp. Int. 129 (2000) 289.)



3. coupling to liquid chemistry set-up

stack of thin ice disks
(i.e. frozen water or other solvent)

@m

collection position

vacuum \
atmosphere revolver movement with seal
melt rapidly by
rop into pot microwaves, IR, ...

- G

transport with rabbit ~—7
to chemistry lab l

use for liquid chemistry

water ice plates on a teflon holder are used as catcher of
radioactive ion beams for off-line experiments at ISOLDE:
W. Tréger and T. Butz, Hyp. Int. 129 (2000) 511.



Materials used in ISOL target and ion source units
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Insulators: [
Al»,0O3, BeO, BN

Transfer line:
Ta, Cu, Mo, W, Re, quartz,...

Ad-/Desorptio

Cathode: Ta,W||..

Reactive gas inlet:

Plasma chamber:
C, Nb, Mo, Ta
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CF4, Oy, CO, ...

Target:
metal foils (Ti, Nb,...), oxides (CaO, ZrOa,,...),
carbides (SiC, UC) mixed with graphite,
other compounds (CeS, TasSis,...)

Positive surface ion source: W, WO,, Re,...

Cavity of resonance ionization laser ion source and
negative surface ion source: TaC, ZrC, CeO», LaBg, Ir5Ce,...
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