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Abstract

In order to improve the beam injection efficiency of RIKEN AVF Cyclotron, the analysis of the beam orbit is necessary.
Since some solenoid coils as focusing elements are in the beam injection line, the beam orbit calculation of solenoid coil
needs the four-dimensional emittance (x, X’, y, y’). Using the four-dimensional emittance measured by the pepper-pot
emittance monitor, we calculated some beam orbits. In this calculation, we adopt the calculated magnet field for solenoid
coil and quadrupole magnet as focusing elements and the correction for edge-focus of dipole magnet. As a result, the
calculated beam orbit of low intensity beam is nearly consistent in comparison with other diagnostics. However, the
calculated beam orbit of high intensity beam does not fit. Therefore, considering the space charge effect, the calculated
beam orbit of high intensity beam approaches the real beam orbit.
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Figure 1: The beam injection line of AVF Cyclotron and
diagnostics.
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Figure 2: The left picture is the measurement concept of
the pepper-pot emittance monitor. The right picture is
PEM_IH10 developed by us.
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Figure 3: The left image is beam profiles measured by
PF_IH10. The right image is beam profiles calculated
using the measured result of PEM_TH10.

RIZ 123viewer LD L#A Figure 4 (27, /£ XA8
123viewer JIFEDE —LFREED x-y 7340 THY, KD
PEM TH10 JAIED 4 IRItTIv X A% [23viewer DAL

B ICERE L, B — AR A x-y DA LTZb DT D, T
#ﬂi&i&iﬂf*ﬁbf%éo IV L AR DE — A
BRSNS IELWZEERLTWS, 72720, 2iigs. &
DUNTE — AL R DT T A A RO uJZWL%*J—ﬂ“L
235 mm FREHD,

123viewer

30
20
1o
E
Eo
>
-10
-20
-30

-30 -20 'IO O lO 20 30

PEM_IH10 -> 123viewer

H

30 -20 '\0 O '\0 20 30

mm)

Figure 4: The left image is x-y distribution measured by
123viewer. The right image is x-y distribution calculated
using the measured result of PEM_IH10.
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Figure 5: The left image is beam profiles measured by
PF 130. The right image is beam profiles calculated
using the measured result of PEM_TH10.
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Figure 6: The images of the left column are 2-D
emittances measured by EM_136. The images of the
right column are 2-D emittance calculated using the
measured result of PEM_IH10. The upper and lower
rows indicate (u, u’) distribution and (w, Ww’)
distribution, respectively.
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Figure 7: The left image is x-y distribution measured by
123viewer. The upper image of the right column is x-y
distribution calculated without space charge effect using
the measured result of PEM_IH10 and the lower is x-y
distribution calculated with space charge effect.
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Figure 8: The left image is the beam profile measured
by PF_130. The upper image of the right column is the
beam profile calculated without space charge effect
using the measured result of PEM _IH10 and the lower
is the beam profile calculated with space charge effect.
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Figure 9: the upper and lower squares show 2-D
emittances in the (u, v’) and (w, w’) system,
respectively. In each square, the left column is 2-D
emittances measured by EM _136. The upper image of
the right column is 2-D emittance calculated without
space charge effect using the measured result of
PEM IH10 and the lower is 2-D emittance calculated
with space charge effect.
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