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The Need: TAMUTRAP, the Penning-trap system at the Cyclotron Institute (Texas A&M University), has been built and commissioned using
offline ion sources. Before TAMUTRAP’s program of studying T=2 B-delayed proton decays to test the standard model can proceed, a radioac-
tive ion beam (RIB) of short-live proton-rich species is needed.

The Goal: To build an isotope separator to purify the proton-rich RIBs produced using a new *He-based light-ion guide (LIG) system using the
K150 cyclotron, and efficiently transport the RIB to the TAMUTRAP facility. Long-term plans include adding an EBIT for charge-breeding and
reacceleration through the K500 and creating a general-purpose end station pre- or post-trap.

Summary of current status: The *He-LIG system has been shown to produce RIBs of interest, though further development is required to reach
the =3-5% efficiency needed. The design of LSTAR shown here will efficiently and effectively separate mass differences of AM/M > 1/3000.
Construction of the separator should begin at the start of 2023.
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K500 -> >He-LIG - LSTAR - TAMUTRAP ~< Unique 180-mm Penning trap
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Separator COSY INFINITY design
requirements

e Inspired by the 2x60° design of CARIBU at ANL
® Input: € =0.7t mm mrad,

e Two 62)%° dipole magnets = total bend of 125°

Ei,,=65 keV, AE=+3.3 eV
e Electrostatic elements: 4 quadrupoles, 2 comblned

e Mass resolution: 23,000
. quadrupoles & octupoles, 2 hexapoles, and one 5t
® Maximum mass: 50 order mu|t|p0|e

5?0“;\;;?;5 .- _ ® Transmission: >80% o Ophm|zed up to 3rd order
w ® Purity: 295%
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LSTAR design study <
SI M ION Cad Icu Iation e SIMION simulation of *He-LIG fed into COSY calcula- |} vertical

tion of LSTAR, including simulated energy spreads

Of emitta nce and misalighments —

6 production test

spatial or angular spreads ences > 1 part in 3000 has >95% efficiency

implanted on a foil; a silicon detector observed ® >75% acceptance, even if systematics are underesti- LOOkl ng fO Fr'wad rd
and p activity mated (e.g. 2x SImION emittance, 50% more energy

spread +0.5-mm and +20-mdeg misalignments, .. e Finalize technical specifications and submit bid re-
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*He-LIG gas cell working, but development over|[ | This work is supported by the U.S. Depart- Zge W The current design exceeds specifications. cooled and bunched RIB for loading in TAMUTRAP
: . . . ment of Energy under Grant No. DEFG02- & : S : . :
the next year is needed for higher efficiency 93ER40773 and by the State of Texas Ready to proceed with production! e Install, align and commission LSTAR in 2025



