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Abstract

Superconducting booster linac SRILAC is constructed at RIKEN RI Beam Factory to investigate new super-heavy
elements. To deliver highly intense (~ 10 puA) and high-energy (~ 6 MeV/u) beams from SRILAC to experimental
devices, we developed new optics tuning procedure. In this procedure we measure phase ellipse of the beam and perform
online calculation to optimize optics based on the measured phase ellipse. This paper explain the detail of the procedure
and result of optics tuning during the commissioning of SRILAC.
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Figure 1: Top view of SRILAC, High Energy Beam Trans-
fer line, and GARIS-III. A middle point denoted as €00 is
treated as an object point for optical calculation.
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(a) Measured emittance before erecting phase ellipse.
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(b) Measured emittance after erecting phase ellipse.

Figure 2: Data of emittance measurement before (a) / af-
ter (b) erecting phase ellipse at an object point e00. (Left)
Measured values (red point) and fit results (black point) of
beam widths at the point denoted as e01. (Right) Phase el-
lipse estimated by the fitting result. Top and bottom figures
correspond to horizontal and vertical directions.
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Table 1: Measured Emittance in Commissioning of SRILAC and GARIS-III

Ion Energy €y, at e00 €, at e00 €, atupstream €, at upstream
[MeV/u] [x mm mrad] [7 mm mrad] [ mm mrad] [ mm mrad]

Ar'3T 4 3.6 2.7 - -

Ar'3t 4 55 2.7 - -

Ar'3T 6 3.9 23 - -

A3+ 6 4.0 6.0 342 41.2

Ari3+ 4 4.7 6.8 92.9 83.2

Art3t 6 3.6 4.3 - -

Ari3+ 6 32 32 99.3 63.5

Arttt 5 3.1 6.5 - -

Ar'tT 5 22 1.6 - -

i3+ 6 5.9 4.5 84.1 66.4
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(a) Calculated beam envelope from e00 to GARIS-III target.

(b) Beam spot at the GARIS-III target.

Figure 3: (a) Calculated beam envelope by ion optics
program GICOSY. Top figure represents optical elements.
Middle and bottom figures shows beam envelope in hor-
izontal and vertical direction. (b) Beam spot picture on
viewer at GARIS-III target taken by CCD camera. The
beam spot shape is horizontal ellipse as expected.
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