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Abstract

In order to improve the beam intensity, the beam development with the efficient measurement of ion beam emittance
which should be matched to cyclotron acceptance is important. We aimed to obtain the emittance with the graph of the
beam state by controlling and analyzing the Pepper Pot Emittance Measuring device (PPEM) with LabVIEW. As a
result, it becomes possible to display the emittance with the graph of the beam state at 4 Hz and succeeded in speeding
up. The emittance value are almost consistent with the existing emittance monitor.
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Figure 1: Image acquired with CCD camera.
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Figure 2: Particle density distributions in the transversal
plane of(x,y), and the phase space of (x,x’) and (y,y’).
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Figure 3: Layout of ion sources and their LEBT line.
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Figure 4: Correlation between emittance and threshold.
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Table 1: Emittance in PPEM
(threshold=17)
Slit (mm)

8 4 2
X-10% 309.6 179.4 1339
X-90% 2752 165.9 1253
Y-10% 183 217 2015
Y-90% 303.5 2445 207.7

Emittance (1
mm mrad)

Table 2: Emittance in PPEM
(offline analysis)
Slit (mm)

8 4 2
2547 1446 105.1
236 1249 96.34
269.7 188.9 136.1
2439 166.2 1489

X-10%
X-90%
Y-10%
Y-90%

Emittance (n
mm mrad)

Table3: Emittance in RapidEM
Slit (mm)

8 4 2
2314 1623 116.2
2289 147.1 1076
2292 1175 96.8
2059 136.2 107.9

X-10%
X-90%
Y-10%
Y-90%

Emittance (n
mm mrad)

Table 4: Relationship between Emittance and Bias

Voltage
Applied Voltage (V)
740 700
. X-10% 1339 126.6
3 eé X-90% 1253 1143
ZE Y-10% 2015 185.6
EE Y-90% 207.7 1757
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