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Objectives of ERAWAST

Application of exotic long-lived isetepes! firom
dccelerator waste for several purposes

EXamples:

7Be (50.8d), 19Be (1.6:108y), 26A1 (7.2-105y), #4Ti
§60.4y), 531 (347-108y), e0Fe (1.5 - 108y), £46Sm

1.03 108y, *e2Hf (9 =105y
Pevelopment ofi a leng-termi intermational collaboration
petween
s Nuclide; production facilities
s B3sSIC/ physiCs research
a Astrophysics
s AMS measurement groups

a Life science and pharmaceuticall chemistry
m ?




What does PSI have?

Most poweritl proton: acceleratorin
Eurepe, (( 590 MeV. proton energy, beam
current >1mA)

Neutren' spallation target (leaal >1" MW\
DOWET)

Highly: activated materials ffiem cooling
water, beam dumps, shieldings; targets
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Chemical separation technigues
anad eguipment:

Agueous; chemistry

s [on exchange (Be, Al, Ti, Ln)
s Extraction (Fe)

s Precipitation: (INi, Mm)

(Gas phase chemistry

s [Thermochrematography (Po, Hg)
s Destillation (1, CI)

Class B'and' C laboerateries, 2 Hotcells,
manipulators, measurement technigues (HPGe' s,
LSC, o-detectors; AMS)




Overall project programme

eShort-term
el ONng-term




Short -term

EXIStING accelerator waste material

Copper beam dump; irradiated at the S90-IMeV: preten beam
station at' PSI;, dismounted about 10/ years ago

26| SSPNj=22Mn, %PFe, 4Tii or others can be separated

other irradiated materialstlike; carbon (1°Be), stainless, steel or
concrete are alse available

Target material fromi the SINQ facility

WO Irradiated lead targets firom the spallation’ seurce are
available. Heavier isotopes; like; **2Hf or several rare earth
elementsi(e.g. “**Sm, several Dy isotopes) can be ebtained.
In principle;, targets from the SINQ will be available every
second year.




Long-term

Nuclide extraction from Hg reds

In the frame of the EURISOL program studies, for
ISOtOpE separation| firom) irradiateditig targetsi are
fereseen. Iwo already: irfadiated Hg rods are available
for preparing small samples of interesting ISOtopes.
Extended scale'is expected withia werking EURISOL
Facility.

Special irradiations

The SINQ facility effers the possibility to irradiate
materials withr 590 MeV: pretens at special positieons.
flended' experiments for ISotope production cam be
offered.
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EIrst applicatieons

sResearch fields
esChemical separation




1. Measurement ofi the ‘Be(p,y)eB cross section
withian implanted “Be-Target

s Key reaction fior the evaluation ofi selar ReUtrine
fuxes; (knewledge: off the fusion reactions:in the
Sun)

s /Be-sources graphite-target for' m-meson-
production; (PSI)

s Implantation|intera copper substrate; with ISOLDE
technigue at CERNI (10% atoms; implanted)

s Collaboration with' the Weizmann! Institute of
Science, Rehovot, Israel




2. Preparation of a °°Fe-sample

s Chemical separation off the iren: firaction firom
dl sample frem an Irradiated beam-dump (590
MeV. prietons, beam dosis ca. 0.1AR); ~ 10
dtoms

» Basic research: Determination of the hali=lifie
of 6YFe

s Appliediresearch: Preparation off standard
SOIUtIONS! fior accelerator mass Spectremetny;
piemedicall investigations, astiephysIcs

s Collaboeration withr TUFMunich, Germany




3. Preparation of'a ““Ti-sample

s Chemical separation off the carrer-fhee
titanitum fraction fem a sample firom an
rradiated beam-dump; (590 MeV: pretens,
peam| dosis ca. 0.1AR); ~1 MBg

s Generator nuclide; pair “*Ti/*S¢c; *Sc being a
potential PET nuclide; fior medical
IAVEStIgations

s Collaborationiwithrthe University: of Mainz,
Germany




4. Preparation of a2fAl-sample

s Chemical separation off the alumintm fraction
from a sample;off an Irradiated beam-dump

(590 MeV. protons, beam! dosis ca. 0.1AR);
~ 1 0 atoms

sl AMS-Standard for calibration purpeses

s Basic research: Radioactive beam), nuclear
PAYSICS
s Collaberation with ElH Zurich, Switzerland

s Preblem: y-measurement with' anracelracy: <5%
withia Well“-detector is/ difficult




5. Preparation of a *°Be-sample

s Chemical separation off the carrier-free
pervilitnm firaction from a sample;firomian
[Fradiated graphite target (Farget E, 590/ MeV.
protons, beam dosisica. 11 AR); ~ 20 ugi °Be

s Foreseen for a %Be-beam), studies ofi hale
states! in drip:line nuclelr (Auclear structure)

x| Collaberation withrUELE, Belgitim




ESE (European Science Foundation)
workshop on ERAWAST

15.-17.11.2006 at PSI
Jlopics:
s Accelerator waste analytics) radionuclide production possibilities,
separation technigues
s Astrephysics, nuclear and basic physics

s Medical applications and applied research
= others

Searchy for Interested partners

Result: 5-year-working-programme (ESE network or

programme; support, EU-projects;or fellowships, bilaterale
collaberations)




