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Nuclear Structure with Exotic Beams

D. Habs

Status of RIB-facilities + GSl-upgrade

Intense high energy beams
with ions of low charge state

Int(GSl-upgrade) ~ (10-10%) - Int(Riken, MSU-upgrade)

Physics with Exotic Beams

1) Super heavy elements
l) Physics at the drip line
i) Shell structure far from stability

Production Rates

Nuclear Structure with Energetic
Radioactive Beams

i) Single pass

ii) Storage ring physics
i) & -collider, p-collider

Conclusion




Scientific Opportunities with
Fast Fragmentation Beams

from the Rare [sotope Accelerator

March 2000




The RIA Facility in Werldwide Context

Worldwide, several first-generation [S0L-type facilities currantly opezatz, as da four facilities of
the in-flight fragmentation type: the Nationa] Supsrconducting Laboratosy (MSCL) ar Michigan
State University, RIKEN in Jagan, GANIL in France, and G351 m Germany. Upgradas of sams of
thess facilities 2re currencly in progress. RIA will build on the pionsering work a- all these
facilities, advancing the stasz of the art by several arde:s of magaitede through a combination of
increasad intensities and much wider veriety of high-quality rare-1satope beams. In the United
Stawes thers 15 currendy one fragmentation facility, N5CL, and one ISOL facility, the Halifie]d
Radiozctive Ton-Bzam Facility (HRIBF) a: Ozk Ridze Naticnal Leboratory. Two other facilities
also conduct research with aceelerated race-isotope beams, ATLAS ar Arzonne Natjional
Labaratory and the B8-Inch Cyelotron facility at Lawrzncs Berkeley MNanonal Laboratory.
Devzlopment ai these facilities to dats and in the yezrs prior to BIA commissioning will provide
crucial technalegical znd scientific input,

Parnculasly significant facility upgredes are in progress af RIKEN and & TRIUMFT in Canada.

=0T

These are deseribed balow and compared with RIA.

2 aciory in Jepan will acezlerate light 1003 {up 1o mess 40) ta 400
MeVinuclton and vranivm fons to 150 MeVinuclzon. The complex wszs an ECR ion Source, 2
lingz injecior, end a cascads af three eyvelorons,

The 1598 Linac Confzrence paper of O. Kamigalio, et al., on the RIKEN injecior design discusses
the ion souccsfinj=stossiripping scheme. Far wranium ions they plzn to wse 22+ ions from the
source 2nd 2 single carbon stripper foil at 3.8 MeW/inucleon, with & 12% stripping =fficizncy.
They expect to achicve beam curssnts of 0.1 pUl A for uranitzs ar 150 dAaWV/
cemesponding to 3 kKW wranium beam power. The comeiponding nuam ranium at ELA,
asstiming similar sovrce performance, are 100 kW bzam powsr gt d
cambination of increesed enerey and current for the vranium befills of REMenes 300 times
maore yield of race isoropss produced via in-flighs fission. For lighter 1ons like DK}’M&'J
produce vp 1o £0 Gmes the current ar somewnzt higher angegy, S M2Vinuclean ve. 400
MeVnuclzon. The RIKEN RI Faceory is dasizgnad for | prea of tons in this lower mass range.

At present the RIKEN RI Factory (s only propased as a fragmentztion fzeility. Mo plans have
been ennounced to stop and reacezlerats fragments, a5 proposed for RIA. Their emphasis is on-
doing physics direztly with high-energy fragments—a capability that is also recommended for
Pia—asz well 23 in $torags nngs with fixed intorme] targets and intersecting boams.

ISAC-IT vs. RTA

At TRIUMF 1n Canada, the upgrade of ISAC-1 to 15..*-‘- C-II cornprizes a major vpgrade of the
posi-accelzrzton. The ISOL production complex is vnaffected. The post-aceelerator will have its
energy increased from 1.3 to 6.3 MeV/nuclzon gnd the mass range extended ta approximately [50
w. It will require the addition of a charge.state boostar prior to the RFQ and will still use a carbon

Pag= 37 of 31
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