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Abstract

The transport efficiency of the low energy beam transport (LEBT) for the TIARA AVF cyclotron was investigated
using the beam transport simulation based on the four-dimensional emittance data obtained by the pepper-pot type
emittance monitor (PPEM) installed near the ion source. As a result, the measured beam emittance by PPEM was larger
than the calculation result with the design parameter and the beam loss in LEBT also was located by the beam transport
simulation. The beam emittance was reduced to near the calculation result for the design parameter by limiting the beam
with the slits at the exit of the ion source and the improved transport efficiency was confirmed by measuring the beam

current.
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Figure 1: Schematic layout of ion sources and these low
energy beam transport line.
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Figure 2: Measured image data with PPEM. The red points
are pixels of hole pattern in the pepper-pot mask and the
square of the red line is the boundary that can be measured
from one hole.
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Figure 3: Beam envelopes calculated by TRACE 3-D code.
The calculation condition are (a) the design parameter for
H* with Bp= 0.033 Tm, (b) =10 mm and (c¢) £2 mm of the
slit width after HECR for 17.04 keV “He*".
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Table 1: Measured Beam Current at HS2 and IS1 and its
Ratio

Slit width HS2 IS1 Ratio
(mm) (pA) (HA) IS1/HS2

+10 (b) 147.3 71.5 0.49

42 (c) 76.8 55.4 0.72
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Figure 4: Calculated (left) and measured (right) beam
phase space distribution at EM in the condition of £10 mm
of the slit width after HECR for 17.04 keV “He®". The
calculated distributions for PPEM (red dot) and EM (blue
dot) were obtained by OPAL-T code.
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Figure 5: Calculated (left) and measured (right) beam
phase space distribution at EM in the condition of +2 mm
of the slit width after HECR for 17.04 keV “He?'. The
calculated distributions for PPEM (red dot) and EM (blue
dot) were obtained by OPAL-T code.
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Table 2: Normalized RMS Emittance

Slitwidh | X EM Y EM X OPAL Y OPAL
+10mm | 3.46E-2 3.77E-2  249E-1  231E-1
£2mm | 581E-2 436E-2  1.53E-1 1.45E-1
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