Exploration of the Driplines at the NSC
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@ New Isotopes at the NSCL 2007/8
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@ National Superconducting Cyclotron Labor
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The Coupled Cyclotron
Facility user group has
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Coupled Cyclotron Facility
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w‘ » Production of rare
1sotopes with projectile

Coupled fragmentation

cyclotrons

» Over 600 rare isotope

A1900 fragment beams to users since 2001
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= Experimental Areas
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in-flight fission

neutron-decay spectroscopy |
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rf separator two-separator method




Gy 'sotone Contamination Along the Proton Dripll
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First Observation of ©°Ge and *Se
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Purification of Proton-Rich Bea

MICHIGAN STATE MICHIGAN STATE MICHIGAN STATE MICHIGAN STATE MICHIGAN STATE MICHIGAN STATE MICHIGAN STATE MICHIGAN STATE MICHIGAN STATE MICHIGAN S
UNIVERS vV E I TYUNIVERSITYUNIVERSITYUNIVERS

S I TYUNIVERSITYUNIVERS

» Low momentum exponential
tails:

» Proton-rich fragments have
lower rigidity

» Tails of fragments closer to
stability overlap with
fragments of interest

> Fragment separator

» Selection provided by the
achromatic wedge
insufficient

» Additional filtering needed
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rf-Separator
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rf system:
> 18t0 28 MHz
» 100 kV
> gap: S cm
» length: 1.5 m
» power: 6 to 14 kW




Characteristics & Performance
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@ Production of N=Z Isotopes
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First observation of °°Cd
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D. Bazin, A. Becerril Reyes et al.



@ Competition from GSI
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@ In-Flight Fission
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Fully Stripped H-Like He-Like

23 8U69+

81.3 MeV/u,
<I>=0.1 pnA
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Competition from RIKEN
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Identification of New Isotopes **Pd and *°Pd Produced by In-Flight Fission
of 345 MeV /nucleon #¥U: First Results from the RIKEN RI Beam Factory
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T. Onishi et al., J. Phys. Soc. Japan 77 (2008) 083201




Quest for “°Mg
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H. Sakurai et al., PLB 448 (1999) 180
M. Notani et al., PLB 542 (2002) 49
S.M. Lukyanov et al., JPG 28 (2002) L41




@ Systematic Study
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@ First Observation of 44Sj
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@ Two-Separator Method
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nergy loss (MeV)
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RO ipli '
G Dripline Extends Further than Be
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@ ee Lo
o One Proton Makes a Huge Differe
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40Mg production: 1 in 101 48Ca beam particles !!!! *Ni

A1, B Al and #*Si produced
in pickup reactions

48Ca
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Going Beyond the Dripline
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Simulation
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Search for the first excited state in 240
M. Stanoiu, et al. PRC 69, 034312 (2004)




@ Exploring New Shell Structures
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@ MoNA — Sweeper Setup
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@ d 23,24
S Two-Proton Knockout to O
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o2 Decay Energy Spectra
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Particle and Hole States in 220
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One-Proton Knockout to 2420
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SCL
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Continuum Coupled Shell Model
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@ Spectroscopy of Neutron-Rich Oxygen Isotopes
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Reaching the Driplines for Heavier Nucle
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o FRIB at MSU: Isotope Science Facility
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Fast beam experiments and Gas Stopped beam Reaccelerator
stopped beam experiments (solid) stopping  experiments (traps) Isotope Science Facility
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ReA3: Reaccelerated Rare Isotope Bee
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»Re-acceleration (0.3-3 MeV/u) by 2010
(Upgrade planned to 12 MeV/u):

» Momentum compression

» Mass analyzer and beam transport
» EBIT and g/A separator P+ el
» Superconducting RF linac i

ECR ion sources K500 cyclotron Modular neutron array Momentum compression LEBIT Penning trap
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Reaccelerator
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» Radio frequency quadrupole (RFQ) superconducting et
> Superconducting linac Y

» 80 MHz A/4 resonators
Bop— 0-041 and B = 0.085

» Superconducting solenoids for
focusing

N+ beam to
reaccelerator

electron

collector 1+ rare
1 electron isotope
» HEBT with rebuncher e beam
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10,000 sqft. high-bay expansion to
accommodate reaccelerated beam

program \

(completed by summer 2009) T~




o New NSCL
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Experimental area for reaccelerated beams
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New Office Wing
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. . . . . FINANCIAL ASSITANCE
» Minimum technical specifications: FUNDING OPPORTUNITY ANNOUNCEMENT

» 200 MeV/u, 400 kW superconducting
heavy-ion driver linac

» Fragmentation of fast heavy-ion
beams combined with gas stopping
and reacceleration

» TPC < $550M then-year U Reperiment of Bry
» Anticipated notice of selection by ©ffes of Nuclen Phyokes
end of December 2008 ;
. . . Faility fer Rave Isetene Brams
» “Hypothetical assumptions” in FOA Fuandia Oppertnity Namber; BE-PSI2-ISERA1555
» R&D, conceptual design > FY09 Anarmeensnl Types knlfal
> Construction > FY 13, five years A b B
» Pre-operations > FY 16
I Diases UE20T005
Ltter of Intent Puo Daks Mot Aplicablc

Weo-pplicathen Dise Dates Not Applieakle
Applicatinn D ies (E2LINS
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