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Abstract

REFER (Relativistic Electron Facility for Education and Research) is 150 MeV electron storage ring that belongs to 
Venture Business Laboratory. REFER was established in 1996 by the purpose of new light source development. 
Presently, REFER has only weak focusing magnets as lattice element. The beam extraction method of REFER uses 
energy loss by the absorber. The absorber makes beam loss to widen energy width and beam size, which brings about a 
problem not to be efficient of the beam extraction. Therefore, we thought about the beam extraction by a third order 
resonance. We need insert a focusing quadrupole magnet and sextupole magnets to induce a third order resonance. In 
the research, the strength of those magnets was determined. The appropriate insertion points of them were also 
determined. We then simulated the particle motion with Runge-Kutta method. As a result, the efficiency of the beam 
extraction was found to be improved greatly. 

°ð¼"±�8}���=o�¬

6�å��w
M!Ngx×r��V

�¬

������ ¬ ¬ ¬ ¬

¬

                                                          
1 E-mail: m060771@hiroshima-u.ac.jp

°ð¼"ÛLÞÂ!M÷�_b1bS�!��±

�8}���=o REFER¡)YI150MeV�}�
�L��§
2REFER:��}�)ªõ�á±Wy
O$yrv©R ebfS���©R¡Ú/¢��

t>1ZY
2Xv}�Rl�×rbJLO­uZ

�x�gx×r}�OyYv¢�¬t>1ZY
2

�ìþ!ú���rv}������ !R_�w

x½J���O)
2i1Oæ�c!}��:��

�ÅJ�;x×r�½ß`N}��:l�×rbJ

L�<¯
W)�wuZ}��gx×01ZY
2

v�r��ìþ!ú���� !²�M!NO°¯


v��M!NR_��Wxgx×rÊ­�ûPm

Y)YIùúÍO¬uZY
2iW:�6�å��

w
M!N�ìYgx×rOuv
W):�gx×

rÊ­��OÓuv2¬

REFER��b^�_õI)rZ«Õ¶&ä�}�
��§
�t:�6�å�O�WVv��Üú}�

�)Ýú}��O=TV
¸õ�§
2K
�:��

=TV
}���lXm	Ö)ào�XvÞç!L

)½ebS��_OlXm¼�0�V
Üú�Ýú

��ð�e0Op�v2irZ�i�ï�����

ÎO�L�ø��`hOyYZQ�çè!Q�Lr�¬

�Ã�M!Ngx×r)23rv2Xv�gx×0

1vM!N��K�^��ËYZ¬#�rv2¬

Beam energy  ¬ 150MeV 
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K value   ¬ ¬ ¬  5.95 
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Momentum compaction factor ¬ ¬ ¬  0.62 
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