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Abstract
An injection septum magnet (InjSep1) was installed in MR in 2016 for one of the upgrading of beam power of MR.

We have measured the leakage field before installation, and it was found from the measurement results that the leakage
field at the beam upstream region of the circulating duct was enough smaller than previous InjSep1, however we tried to
reduce the leakage field further by installation a new magnetic shield. First magnetic shield was produced in 2017, and
we installed it in the InjSep1. The leakage field was reduced, however the magnetic field of a quadrupole magnet at beam
upstream of the InjSep1 was also reduced slightly. The decrease of the magnetic field of the one of main magnet was
not permitted from the requirement of beam optics. In consequently, the first version was failed. The second one was
produced in 2018, and we measured the leakage field was measured in Jan. 2019. The leakge field was reduced, while
no reduction of the quadrupole magnet. We decided to use the second version for beam operation. The new additional
shield was started to use in Nov. 2019.
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Figure 1: The schematics of the injection magnets group
in MR.
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Figure 2: The new Septum Magnet I which was installed
in 2016.
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Figure 3: The measured longitudinal distribution of the
leakage field with and without magnetic shield.
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Figure 4: The additional magnetic shield 1 which was
mounted on the injection septum 1.
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Figure 5: The leakage field of the injection septum 1 with
and without the additional shield 1 measured in 2017.

Figure 6: The leakage field of the Quadrupole magnet with
and without the additional shield 1 measured in 2017.
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Figure 7: The second verion of the additional shield.
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Figure 8: The leakage field of the injection septum 1 with
and without the additional shield 2 measured in 2019.

Figure 9: The leakage field of the Quadrupole magnet with
and without the additional shield 2 measured in 2019.

�ç�Å 2 �x 2019 �å�w 5 �D�t�7	4
ƒ�”�^�•�h�{

6 . �Ï�”�Ü�•�w�è�¹�w�U	Â

�å�C�³ �” �ç�Å 2 �› 
ƒ�” �` �h	Ý�6�p�w�Ï �” �Ü�á�8�x
2019 �å 11 �D�T�’�‰�•�^�•�h�{ 11 �D 4 �Ô�t�Ö�ù�·�Ó�»
�Ü 1 �w�Ù�•�Ó	Ô�0�n�®�L�› MR �w�E� �Ï�”�Ü�›�–�l�o�U
	Â�`�h�{�U	Â�M�O�x
²�s�q�‰�7	*�s�Ï�”�Ü�w�•�”�›�Ï�”
�Ü�•�”�Þ�Ç�»�”�p�����`�z�f�w�Ì���!�ˆ�›�����b�”�Ä�p
�K�”�{�����^�•�h�Ï�”�Ü�w�•�”�w�Ì���!�=�› Fig. 10 �t
�Ô�b�{�\�w�A�L�z
²�s�x�Ù�•�Ó	Ô�t�‘�l�o ∼0.4 mm �w
�•�”�!�=�U�_�’�•�h�U�z���s�x ∼0.25 mm �w�!�=�p�K�l
�h�{�‘�l�o�å�C�³�”�ç�Å 2 �t�‘�l�o�Ï�”�Ü�•�w�è�¹�U	–
�^�X�s�l�h�Ä�›�¬�Ý�p�V�h�{	s�E�Ö�ù�·�Ó�»�Ü 1 �w�Ù�•
�Ó	Ô�t�‘�”�Ï�”�Ü�w�•�”�!�=�”�x ∼5 mm �i�l�h�w�p�z
	ý�Ö�ù�·�Ó�»�Ü 1 �q�å�C�³�”�ç�Å�›�;�M�h�Ù�•�Ó	Ô�w�è
�¹�x	s�E�Ö�ù�·�Ó�»�Ü�w�ÿ 1/20 ���S�t�0�n�p�V�h�{	•
�R�$�t�‹�G�§�S�Ï�”�Ü�w�Ð
T�›�‘�“�0�›�t�b�”�M�²�t�!
�˜�”�q�8�4�p�V�”�{

7 . �‡�q�Š

2016 �å	3�t�‹�Ö�^�•�h	ý�Ö�ù�·�Ó�»�Ü 1 �t�x�Ù�•�Ó
	Ô�›�‘�“�0�n�b�”�»
É�U�C�Q�’�•�h�{�?�Ó
t�w�<�v���Ó
�Ã�z
æ�•�w FC �w�‹�Ö�z	m�.
a�w	*�s�¼�«�Ä�w�‹�Ö�z 2 	O
�w	m�.
a�³�”�ç�Å�t�‘�l�o�Ù�•�Ó	Ô�x	s�E�Ö�ù�·�Ó�»�Ü
1 �w 1/10 ���S�t�0�n�b�”�Ä�t
R�­�`�h�{�Ë�t�å�C�³�”�ç
�Å�›�C�Q�z	Í�v
æ�t
ƒ�”�^�•�h QM �w�Ù�•�Ó	Ô�›�0�n�b
�”�Ä�s�X�z�Ö�ù�·�Ó�»�Ü 1 �w�Ù�•�Ó	Ô�w�ˆ�›�Ë�t 1/3 ��
�S�t�0�n�b�”�Ä�U�p�V�h�{ 2019 �å 11 �D�z�å�C�³�”�ç�Å
�›
ƒ�”�`�h	Ý�6�p MR �w	*�s�Ï�”�Ü�›�;�M�o�Ï�”�Ü�•�”
�w�Ì���!�ˆ�›�U	Â�`�h�{�A�L�z�å�C�³�”�ç�Å�w
ƒ�”
²�t

z�‚�o�Ï�”�Ü�•�w�è�¹�U�ÿ 37% �0�n�`�z	s�E�Ö�ù�·�Ó
�»�Ü 1 �w�Ì�w 1/20 ���S�w�è�¹�t�0�n�p�V�h�{�\�w�å�C

Figure 10: The shift of the 3 GeV circulating beam along
the horizointal direction which was measured with beam
postion monitor due to the leakage field of the inejction
septum 1.
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