
Support a Facility for Rare Isotope Beams

FRIB is a nuclear physics facility for which DOE is currently performing
a site selection between Argonne and MSU.

They are going ahead now.

I am putting together a letter from the high energy physics community
— specifically theorists and experimentalists — to the President-elect,
Congress, and DOE that expresses our strong support of this program.

I hope you will join me soon.

Zack Sullivan, Illinois Institute of Technology – p.1/3



The nuclear physics is interesting
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Unknown Territory

rare isotopes

as a beam

stable particles

as target

Measuring elements in involved with star evolution for the first time.
Looking for CP violation, EDMs, rare β decay
Searching for new medical diagnostic radiologicals
These are cool, but they are not my main interest.
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Why we should support this facility

• Problem solving. They are developing and building technology
we need for both ILC and Project-X:
• Some cavities used directly by project-X

Figure 2. Design drawing of a superconducting, triple-spoke resonator that is used at the
high-energy end of the AEBL driver linac.

requirements dictate the use of a superconducting linac whose short independently phased
cavities enable efficient acceleration over a wide velocity profile. The proposal for RIA-lite
is to reduce the beam energies from the heavy ion driver linac by a factor of two relative
to RIA while keeping the beam power at 400 kW by doubling the corresponding beam
currents. A list of beam energies and intensities for selected ions from the driver is given
in Table I. The rare isotope yields enabled by such a driver and the performance relative
to the baseline RIA facility are given in section 3.

The baseline RIA Driver Linac design and initial component prototyping were discussed
in reference [6]. The baseline design comprises: (1) an advanced ECR ion source [7], (2) a
2-charge-state low-energy beam transport system and pre-buncher [8], (3) a low-frequency
CW RFQ [9], (4) six classes of low to medium velocity superconducting resonators [6,10],
(5) three classes of high-velocity compressed elliptical resonators [11, 12], or alternatively,
two classes of triple-spoke resonators [13, 14], (6) two high-intensity charge-state strippers
and associated multiple-charge-state beam transport sections [15, 16, 17, 18], and a (7)
multiple-charge-state RF switcher and beam transport system for beam sharing [17, 19].

The design of the driver accelerator took a number of bold steps to meet the require-
ments of the RIA facility. A vigorous R&D program led to the development of the multiple
charge state acceleration concept [20], its experimental demonstration at the ATLAS fa-
cility at ANL [21], the development of the spoke-cavity superconducting structures [13,
14] to fill the gap in the velocity regime between the low-β ATLAS-type cavities and
the CEBAF-type velocity-of-light structures, and development of the SNS-type high-β
cavities [11, 12] that will be used for the higher energy section of the linac.

Successes with the R&D program for the baseline RIA Driver Linac as discussed above
support the technological approach for the RIA-lite driver at one-half the beam energy and
twice the beam current. For example, the high currents of medium charge-state bismuth
beams achieved recently with the LBNL VENUS ECR ion source operating at 28 GHz
[7] combined with the detailed studies of the multiple-charge-state operation of the driver
with very low beam losses [20, 22] supports the goal of achieving 400-kW uranium beams
at 200 MeV per nucleon with 8 particle microamperes of beam on target. The excellent
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• Similar superconductor surface problems
• Similar power distribution problems
• . . .

• Infrastructure. This will provide training and retention of the specialized
technical and engineering staff required to design and build
complicated accelerators.
We will need these people for our next machine.

• Good will. In this difficult climate for science funding, we need to
address the public and government with a united voice that
promotes the importance of all physical sciences.
Now is an actionable opportunity to build closer relationships
with our sister sciences, and to move forward together.
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