


 

Message from the SRF2025 Chair 
It is my pleasure, on behalf of the RIKEN Nishina Center and the SRF2025 Organizing 

Committees, to present the proceedings of the 22nd International Conference on RF 
Superconductivity (SRF2025), held in Tokyo, Japan, from September 21 to 26, 2025. 

Since its inaugural event in 1980, the SRF Conference has been held every other year for 
over 40 years, rotating its location among Europe, North America, and Asia. The conference 
series has provided a vivid forum for SRF scientists, engineers, students, and industrial 
partners to present and discuss the latest developments in the science and technology of 
superconducting RF for particle accelerators. In recent years, with the establishment of the 
fundamental technologies of superconducting cavities, their applications have expanded from 
electron accelerators to large-scale facilities for proton and heavy-ion beams. The scope of 
SRF technology has also broadened toward new applications, including detectors for dark 
matter, axions, gravitational waves, and quantum computers. 

At RIKEN, SRILAC (Superconducting RIKEN Linear Accelerator) achieved its first beam 
acceleration in 2020 and has since entered the stage of long-term operation while resolving 
various operational issues. In 2025, marking the fifth year of SRILAC operation, RIKEN had 
the honor of hosting the SRF Conference in Tokyo. Researchers, engineers, technicians, 
students, and industrial partners from around the world gathered to exchange knowledge and 
discuss a wide range of topics, from fundamental SRF science to practical applications and 
long-term operation of superconducting accelerator facilities. 

I would like to express my sincere appreciation to all participants, speakers, exhibitors, 
sponsors, and members of the organizing committees for their contributions to the success of 
SRF2025. I hope that these proceedings will serve as a valuable record of the conference and 
contribute to the further development of superconducting RF science and technology. 

 
Naruhiko Sakamoto 
SRF2025 Conference Chair 
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�9 �v�2���` �Q�T�2�`���i�B�Q�M �Q�7 �`�B�F�2�M �b�m�T�2�`�A�+�Q�M�/�m�+�i�B�M�; �H�B�M���+

�M�Y �b���G���L�R�j�R�‹�. �?�Y �B�L���R�. �Q�Y �F���L�C�<���C�j�R�. �i�Y �M���<���j�R�L�R�. �i�Y �M�C�c�@�C�. �F�Y �Q�y�3�G�C�. �F�Y �b�n�0��
���Y �m�,�@�C�w���L���. �i�Y �r���j���N���$�3�. �v�Y �r���j���N���$�3�. �F�Y �v���L���0��

�`�B�F�2�M �M�C�c�@�C�N�� �+�3�N�j�3�a�. �r���G�R�. �D���U���N

���$�c�j�a���,�j
�i�@�3 �`�B�F�2�M �c�n�U�3�a�,�R�N�0�n�,�j�C�N�< �V�b�+�W �@�3���q�w�A�C�R�N �I�C�N�3���a ���,�A

�,�3�I�3�a���j�R�a �V�b�`�B�H���+�W �@���c �$�3�3�N �c�n�U�U�I�w�C�N�< �$�3���L�c �c�n�U�U�I�w �8�R�a
�c�n�U�3�a�A�@�3���q�w �3�I�3�L�3�N�j�c �c�w�N�j�@�3�c�C�c �3�u�U�3�a�C�L�3�N�j�c �c�C�N�,�3 �C�j�c �,�R�L�A
�L�C�c�c�C�R�N�C�N�< �C�N �D���N�n���a�w �l�z�l�z�Y �i�@�3 �b�`�B�H���+ �@���c �$�3�3�N �c�n�,�A
�,�3�c�c�8�n�I�I�w �R�U�3�a���j�C�N�< �8�R�a �N�3���a�I�w �~�q�3 �w�3���a�c�. �s�C�j�@ �$�R�j�@ �L�C�N�R�a
���N�0 �L���E�R�a �@���a�0�s���a�3 �C�c�c�n�3�c �$�3�C�N�< �a�3�c�R�I�q�3�0�Y �� �$�a�R�G�3�N �,�R�n�A
�U�I�3�a �C�N �j�@�3 �3���a�I�w �c�j���<�3 �R�8 �R�U�3�a���j�C�R�N�. �j�R�<�3�j�@�3�a �s�C�j�@ �c�3�q�3�a���I
�w�3���a�c �R�8 �c�3�a�q�C�,�3�. �I�3�0 �j�R �C�N�,�a�3���c�3�0 �t�A�a���w �3�L�C�c�c�C�R�N �I�3�q�3�I�c �C�N
�c�3�q�3�a���I �b�+ �,���q�C�j�C�3�c�d �j�@�3�c�3 �s�3�a�3 �c�n�,�,�3�c�c�8�n�I�I�w �L�C�j�C�<���j�3�0 �$�w
�?�C�<�@ �T�R�s�3�a �T�a�R�,�3�c�c�C�N�< �V�?�T�T�W�Y �Q�s�C�N�< �j�R �~�N�3 �j�n�N�C�N�<�c �R�8 �j�@�3
�H�H�`�7 �,�R�N�j�a�R�I �c�w�c�j�3�L ���N�0 �,�a�w�R�<�3�N�C�, �c�w�c�j�3�L�. ���N ���q���C�I���$�C�I�C�j�w
�R�8 �L�R�a�3 �j�@���N �O�O�X �@���c �$�3�3�N ���,�@�C�3�q�3�0�Y �i�@�C�c �j���I�G �s�C�I�I �c�@���a�3
�j�@�3 �3�u�U�3�a�C�3�N�,�3�c ���N�0 �I�3�c�c�R�N�c �I�3���a�N�3�0 �8�a�R�L �~�q�3�A�w�3���a �R�U�3�a���j�C�R�N
�s�C�j�@ �I�R�s �$�3�j�� �b�+�A�,���q�C�j�C�3�c�Y

�B�M�i�`�Q�/�m�+�i�B�Q�M
�`�B�F�2�M �@���c �� �I�R�N�< �j�a���0�C�j�C�R�N �R�8 �N�n�,�I�3���a�A�c�,�C�3�N�,�3 �a�3�c�3���a�,�@

�U�C�R�N�3�3�a�3�0 �$�w �v�R�c�@�C�R �M�C�c�@�C�N�� �)�S�*�. �s�@�R �,�R�N�c�j�a�n�,�j�3�0 �j�@�3 �~�a�c�j
�,�w�,�I�R�j�a�R�N �V�l�f�A�C�N�,�@�W �C�N �S�O�k�e �R�n�j�c�C�0�3 �j�@�3 �m�N�C�j�3�0 �b�j���j�3�c �V�c�3�,�A
�R�N�0 �C�N �j�@�3 �s�R�a�I�0�W�Y �B�N �S�O�e�9�. �j�@�3 �`�B�F�2�M �I�C�N�3���a ���,�,�3�I�3�a���A
�j�R�a �V�`�B�H���+�W �s���c �0�3�c�C�<�N�3�0 ���N�0 �$�n�C�I�j �j�R �3�u�j�3�N�0 �j�@�3 �a�3�c�3���a�,�@
���,�j�C�q�C�j�C�3�c �$�w �U�a�R�q�C�0�C�N�< �C�R�N�c �@�3���q�C�3�a �j�@���N �M�3 �)�l�*�Y �`�B�H���+
�s���c �I���j�3�a �8�R�I�I�R�s�3�0 �$�w �� �c�3�a�C�3�c �R�8 �,�w�,�I�R�j�a�R�N �,�R�N�c�j�a�n�,�j�C�R�N�c�.
�8�R�a�L�C�N�< ���N ���,�,�3�I�3�a���j�R�a �,�R�L�U�I�3�u �,���U���$�I�3 �R�8 �U�a�R�q�C�0�C�N�< �m�a���A
�N�C�n�L �V�m�W�A�C�R�N�c �n�U �j�R �k�:�9 �K�3�p�g�n ���j �`�B�#�7 �)�k�*�Y �i�@�3 �c�n�U�3�a�A
�@�3���q�w �3�I�3�L�3�N�j �V�b�?�2�W �c�w�N�j�@�3�c�C�c �U�a�R�<�a���L �s���c �C�N�C�j�C���j�3�0 �C�N
�l�z�z�l �n�c�C�N�< �`�B�H���+�Y �i�R �c���j�C�c�8�w �j�@�3 �3�N�3�a�<�w �a�3�\�n�C�a�3�L�3�N�j �8�R�a
�j�@�3 �b�?�2 �3�u�U�3�a�C�L�3�N�j�. �� �$�R�R�c�j�3�a �I�C�N���,�. �,���I�I�3�0 �,�@���a�<�3�A�c�j���j�3�A
�L�n�I�j�C�U�I�C�3�a �V�+�b�K�W �c�w�c�j�3�L �)�:�* �,�R�L�U�a�C�c�C�N�< �0�a�C�8�j�A�j�n�$�3 �j���N�G�c
�s���c �,�R�N�c�j�a�n�,�j�3�0�Y �Q�q�3�a �j�3�N �w�3���a�c �R�8 �3�u�U�3�a�C�L�3�N�j�c �n�I�j�C�L���j�3�I�w
�I�3�0 �j�R �j�@�3 �c�w�N�j�@�3�c�C�c �R�8 �M�C�@�R�N�C�n�L �j�@�a�R�n�<�@ �j�@�3 �,�R�I�0 �8�n�c�C�R�N
�a�3���,�j�C�R�N�Ý�a���#�C�� �½�a�x�N�’ �Ý�½�E�M�@�� �à�Y ���½�a�x�N �$�3���L �s�C�j�@
�3�N�3�a�<�w �R�8 �9�Y�z�: �K�3�p�g�n ���N�0 �C�N�j�3�N�c�C�j�w �R�8 �z�Y�9 �U�¦�� �s���c �,�R�N�A
�j�C�N�n�R�n�c�I�w �U�a�R�q�C�0�3�0�. �3�N���$�I�C�N�< �j�@�3 �c�n�,�,�3�c�c�8�n�I �c�w�N�j�@�3�c�C�c ���N�0
�R�$�c�3�a�q���j�C�R�N �R�8 �3�I�3�L�3�N�j �S�S�k �)�9�"�e�*�Y

SRILAC

RILAC

LINAC BLD

10m

Nishina BLD

GARIS-III

SC-ECRIS

SRC

RRC

RIBF BLD

NISHINA BLD

�7�C�<�n�a�3 �S�- �#�C�a�0�c�A�3�w�3 �q�C�3�s �R�8 �j�@�3 �`�B�H���+�Y

�‹ �N�c���G���L�R�j�"�a�C�$�8�Y�a�C�G�3�N�Y�E�U

�B�N �l�z�S�f�. �j�@�3 �`�M�+ �,�R�L�L�3�N�,�3�0 �� �N�3�s �,�R�L�U�a�3�@�3�N�c�C�q�3 �b�?�2
�a�3�c�3���a�,�@ �U�a�R�<�a���L �)�4�*�Y �B�j�c �L���C�N �R�$�E�3�,�j�C�q�3 �s���c �j�R �3�u�U���N�0 �j�@�3
�U�3�a�C�R�0�C�, �j���$�I�3 �R�8 �3�I�3�L�3�N�j�c �$�w �c�w�N�j�@�3�c�C�y�C�N�< �N�3�s �b�?�2�Y ���8�j�3�a
�j�@�3 �0�C�c�,�R�q�3�a�w �R�8 �R�<���N�3�c�c�R�N �V�x �5 �S�S�4�W �)�O�*�. �j�@�3 �U�a�R�<�a���L���c
���C�L �R�8 �j�@�3 �b�?�2 �U�a�R�E�3�,�j �$�3�,���L�3 �0�C�c�,�R�q�3�a�C�N�< ���N �3�I�3�L�3�N�j�c
�$�3�w�R�N�0 �x�5 �S�S�4�Y �i�@�n�c�. �j�@�3 �U�a�C�L���a�w �8�R�,�n�c �j�@�3 �U�a�R�E�3�,�j �s���c �R�N
�n�U�<�a���0�C�N�< �`�B�H���+ �$�w �C�N�j�a�R�0�n�,�C�N�< �� �b�+ �I�C�N�3���a ���,�,�3�I�3�a���j�R�a �j�R
�C�N�,�a�3���c�3 �j�@�3 �~�N���I �$�3���L �3�N�3�a�<�w �8�a�R�L �9�Y�9 �j�R �f�Y�9 �K�3�p�g�n ���N�0
�� �b�+ �3�I�3�,�j�a�R�N�A�,�w�,�I�R�j�a�R�N�A�a�3�c�R�N���N�,�3 �C�R�N �c�R�n�a�,�3 �V�b�+�A�2�+�`�B�b�W
�)�S�z�* �j�R �C�N�,�a�3���c�3 �$�3���L �C�N�j�3�N�c�C�j�w �$�w �� �8���,�j�R�a �R�8 �~�q�3 �V�c�3�3 �7�C�<�Y�S�W�Y

�B�N �l�z�l�z�. �$�3���L �,�R�L�L�C�c�c�C�R�N�C�N�< �R�8 �b�`�B�H���+ �s���c �c�n�,�,�3�c�c�A
�8�n�I�I�w �,�R�N�0�n�,�j�3�0 �)�S�S�*�. ���N�0 �n�c�3�a �$�3���L �c�3�a�q�C�,�3 �c�n�$�c�3�\�n�3�N�j�I�w
�$�3�<���N �)�S�l�*�Y ���a�<�R�N ���N�0 �q���N���0�C�n�L �$�3���L�c �@���q�3 �c�C�N�,�3 �$�3�3�N
�U�a�R�q�C�0�3�0 �8�R�a �j�@�3 �3�u�U�3�a�C�L�3�N�j�c�. �s�C�j�@ �3�N�3�a�<�C�3�c �a���N�<�C�N�< �$�3�j�s�3�3�N
�:�Y�l ���N�0 �f�Y�k �K�3�p�g�n�Y �Q�s�C�N�< �j�R �j�@�3 �N�3�s�I�w �,�R�N�c�j�a�n�,�j�3�0 �b�+�A
�2�+�`�B�b �)�S�k�* ���N�0 �j�@�3 �C�L�U�a�R�q�3�L�3�N�j�c �C�N �`�B�H���+ �j�a���N�c�L�C�c�c�C�R�N
�3�|�,�C�3�N�,�w �)�S�:�*�. �j�@�3 �L���u�C�L�n�L �$�3���L �C�N�j�3�N�c�C�j�w �R�8 �9�Y�l �U�¦��
�V�0�n�j�w �S�z�z�X�W �3�u�,�3�3�0�3�0 �j�@�3 �U�a�R�E�3�,�j���c �C�N�C�j�C���I �j���a�<�3�j�Y

�B�N �j�@�C�c �U�a�3�c�3�N�j���j�C�R�N�. �s�3 �a�3�U�R�a�j �R�N �~�q�3�A�w�3���a �R�8 �b�`�B�H���+
�R�U�3�a���j�C�R�N �c�C�N�,�3 �l�z�l�z�. �C�N �,�R�N�E�n�N�,�j�C�R�N �s�C�j�@ �j�@�3 �N�3���a�I�w �9�z�A�w�3���a�A
�R�I�0 �`�B�H���+ �8���,�C�I�C�j�w�Y

�b�`�B�H���+ �Q�p�2� �̀p�B�2�r
�b�C�N�,�3 �s�3 �@���0 �N�R �U�a�C�R�a �3�u�U�3�a�C�3�N�,�3 �s�C�j�@ �b�+ �,���q�C�j�C�3�c�. �j�@�3�C�a

�0�3�c�C�<�N �s�R�a�G �s���c �,���a�a�C�3�0 �R�n�j �,���n�j�C�R�n�c�I�w�. �s�C�j�@ �,���a�3�8�n�I �,�R�N�c�C�0�A
�3�a���j�C�R�N �<�C�q�3�N �N�R�j �R�N�I�w �j�R �`�7 �U�3�a�8�R�a�L���N�,�3 �$�n�j ���I�c�R �I�R�N�<�A�j�3�a�L
�R�U�3�a���j�C�R�N���I �a�3�I�C���$�C�I�C�j�w�Y �i�@�3 �b�`�B�H���+ �0�3�c�C�<�N �s���c �$���c�3�0 �R�N
�j�@���j �R�8 �j�@�3 �m ���,�,�3�I�3�a���j�R�a�. �s�C�j�@ ���N �3�N�3�a�<�w �R�8 �S�S �K�3�p�g�n ���N�0
�� �,�n�a�a�3�N�j �R�8 �S �L�� �)�S�9�*�Y �`�3�c�3���a�,�@ ���N�0 �0�3�q�3�I�R�U�L�3�N�j �s�3�a�3
�,�R�N�0�n�,�j�3�0 �n�N�0�3�a �j�@�3 �7�n�E�C�j�� �B�L�T���+�i �U�a�R�<�a���L�. �8�n�N�0�3�0 �$�w �j�@�3
�D���U���N �b�,�C�3�N�,�3 ���N�0 �i�3�,�@�N�R�I�R�<�w ���<�3�N�,�w�. �s�@�C�,�@ �C�N�q�R�I�q�3�0 �,�R�N�A
�c�j�a�n�,�j�C�N�< ���N�0 �,�R�L�L�C�c�c�C�R�N�C�N�< �� �I�R�s�A�] �,�a�w�R�L�R�0�n�I�3 �R�U�3�a���j�C�N�<
���j �� �8�a�3�\�n�3�N�,�w �R�8 �4�z �K�?�y �)�S�f�*�Y �i�@�C�c �U�a�R�j�R�j�w�U�3 �3�{�R�a�j�. �,�R�N�A
�0�n�,�j�3�0 �C�N �,�I�R�c�3 �,�R�I�I���$�R�a���j�C�R�N �s�C�j�@ �j�@�3 �F�2�F �b�`�7 �<�a�R�n�U ���N�0
�c�n�,�,�3�c�c�8�n�I�I�w ���,�@�C�3�q�3�0 �j�@�3 �j���a�<�3�j �<���U �q�R�I�j���<�3 �V�Ð�}�W �R�8 �S�Y�f �K�p
���N�0 �0�3�L�R�N�c�j�a���j�3�0 �c�j���$�I�3 �l�:�A�@�R�n�a �R�U�3�a���j�C�R�N �s�C�j�@�R�n�j �~�3�I�0
�3�L�C�c�c�C�R�N�Y

�i�@�3 �0�3�c�C�<�N �c�U�3�,�C�~�,���j�C�R�N �R�8 �c�n�U�3�a�,�R�N�0�n�,�j�C�N�< �,���q�C�j�w �8�R�a
�b�`�B�H���+ ���a�3 �I�C�c�j�3�0 �C�N �i���$�I�3�S�Y �b�`�B�H���+ �C�c �$���c�3�0 �R�N �j�3�N �b�+�A
�[�r�`�c�. �s�C�j�@ ���N ���L�U�I�C�j�n�0�3 ���N�0 �U�@���c�3 �R�8 �j�@�3 ���,�,�3�I�3�a���j�C�N�< �~�3�I�0
���0�E�n�c�j���$�I�3 �C�N�0�3�U�3�N�0�3�N�j�I�w �8�R�a �3���,�@ �,���q�C�j�w�Y �i�@�3 �C�N�0�3�U�3�N�0�3�N�j
�`�7 �c�w�c�j�3�L �3�N���$�I�3�c �c�3���L�I�3�c�c �j�n�N�C�N�< �R�8 �j�@�3 �$�3���L �3�N�3�a�<�w�Y �i�@�3
�<���U �I�3�N�<�j�@ �s���c �R�U�j�C�L�C�y�3�0 �8�R�a�] �5 �z�Y�z�e�4�. �s�C�j�@ �� �R�U�3�a���j�C�N�<
�8�a�3�\�n�3�N�,�w �R�8 �e�k �K�?�y�Y �i�@�3 �R�U�3�a���j�C�N�< �j�3�L�U�3�a���j�n�a�3 �s���c �:�Y�9 �F�Y
�i�@�3 �b�+�A�[�r�`�c �s�3�a�3 �8���$�a�C�,���j�3�0 �8�a�R�L �@�C�<�@�A�U�n�a�C�j�w �M�$ �c�@�3�3�j�c
�V�`�`�`�5 �l�9�z�W�Y �i�@�3 �C�N�N�3�a �c�n�a�8���,�3�c �n�N�0�3�a�s�3�N�j �c�j���N�0���a�0 �U�a�R�A
�,�3�c�c�C�N�< �L�3�j�@�R�0 ���c �8�R�I�I�R�s�c�- �V�C�W �$�n�I�G �3�j�,�@�C�N�< �q�C�� �$�n�{�3�a�3�0
�,�@�3�L�C�,���I �U�R�I�C�c�@�C�N�< �V�#�+�T�W�. �V�C�C�W ���N�N�3���I�C�N�< ���j �e�9�z�w�+ �8�R�a �k
�@�R�n�a�c �C�N �� �q���,�n�n�L �8�n�a�N���,�3�. �V�C�C�C�W �I�C�<�@�j �3�j�,�@�C�N�< �q�C�� �#�+�T�. �V�C�q�W
�@�C�<�@�A�U�a�3�c�c�n�a�3 �a�C�N�c�C�N�< �V�?�T�`�W �s�C�j�@ �n�I�j�a���U�n�a�3 �s���j�3�a�. ���N�0 �V�q�W
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�i���$�I�3 �S�- �b�`�B�H���+ �/�3�c�C�<�N �T���a���L�3�j�3�a�c

�T���a���L�3�j�3�a

�M�n�L�$�3�a �R�8 �,���q�C�j�C�3�c �S�z
�+���q�C�j�w �j�w�U�3 �[�r�` �V�i�2�K�W
�7�a�3�\�n�3�N�,�w �V�K�?�y�W �e�k�Y�z �V�+�r�W
�M�n�L�$�3�a �R�8 �;���c�U �l�g�,���q�C�j�w
�¿�C�N�E�V�K�3�p�g�n�W �k�Y�f
�¿�R�n�j�V�K�3�p�g�n�W �f�Y�9
�K���u�C�L�n�L �R�U�3�a���j�C�R�N �<���U �q�R�I�j���<�3 �V�K�p�W �l�Y�:
�b�w�N�,�@�a�R�N�R�n�c �U�@���c�3 �V�w�W �"�l�9
�] �R�U�j �z�Y�z�e�4
�i�i�7 �¢�z�Y�O
���U�3�a�j�n�a�3 �V�L�L�W �:�z�Y�z
�Ì �c�@���Ë�a �V�é�W �9�e�O
�Á �l�l�Y�:
�¿���,�, �V�K�p�g�L�W �f�Y�4
�¿�U�3���G���¿���,�, �f�Y�l
�¼�U�3���G���¿���,�, �V�L�i�g�V�K�p�g�L�W�W �O�Y�f
�Q�U�3�a���j�C�N�< �j�3�L�U�3�a���j�n�a�3 �V�F�W �:�Y�9
�?�3�I�C�n�L �U�a�3�c�c�n�a�3 �V�K�T���W �z�Y�S�k�S�k
�Õ�Ú�g�Õ�Ê�?�3�V�?�y�g�@�T���W �A�l�Y�z �)�S�4�*
�i���a�<�3�j�Ë�a �S�z�S�z��

�i�n�N���$�C�I�C�j�w �R�8�Ë�3�u�j �S�A�:�Y�9�z�S�z�¿

���L�U�I�C�~�3�a �R�n�j�U�n�j �V�G�r�W �e�Y�9
�#�3���L �,�n�a�a�3�N�j �V�¦���W �¢�S�z�z

�$���G�C�N�< ���j �S�l�z�w�+ �8�R�a �:�4 �@�R�n�a�c�Y ���I�I �b�+�A�[�r�`�c ���,�@�C�3�q�3�0 �j�@�3
�j���a�<�3�j�Ë�a �S�z������ ���j�¿���,�, �5 �f�Y�4 �K�p�g�L �)�S�e�*�. ���N�0 �j�@�3�C�a �a�3�c�R�A
�N���N�j �8�a�3�\�n�3�N�,�C�3�c �s�3�a�3 �s�C�j�@�C�N �j�@�3 �j�n�N�3�a �a���N�<�3 �)�S�4�* �C�N �j�@�3�C�a
���,�,�3�U�j���N�,�3 �j�3�c�j�c�Y

�i�@�3 �j�n�N�3�a �C�c �0�3�c�C�<�N�3�0 �j�R ���0�E�n�c�j �j�@�3 �a�3�c�R�N���N�j �8�a�3�\�n�3�N�,�w �j�R
�j�@�3 �R�U�3�a���j�C�R�N �8�a�3�\�n�3�N�,�w ���N�0 �0�w�N���L�C�,���I�I�w �,�R�L�U�3�N�c���j�3 �8�R�a
�8�a�3�\�n�3�N�,�w �c�@�C�8�j�c �,���n�c�3�0 �$�w �@�3�I�C�n�L �U�a�3�c�c�n�a�3 �•�n�,�j�n���j�C�R�N�c�Y �7�a�3�A
�\�n�3�N�,�w �j�n�N�C�N�< �s���c ���,�@�C�3�q�3�0 �$�w �U�a�3�c�c�C�N�< �$�R�j�@ �3�N�0�c �R�8 �j�@�3
�$�3���L �U�R�a�j �•���N�<�3�. �j�@�3 �a���N�<�3 �R�8 �j�@�3 �j�n�N�3�a �C�c �I�C�L�C�j�3�0 �$�w �j�@�3
�L���u�C�L�n�L �c�j�a�3�c�c �U�3�a�L�C�j�j�3�0 �n�N�0�3�a �D���U���N���c �@�C�<�@�A�U�a�3�c�c�n�a�3 �<���c
�c���8�3�j�w �a�3�<�n�I���j�C�R�N�c�Y �� �L�3�,�@���N�C�,���I �0�3�c�C�<�N �s���c �c�n�,�,�3�c�c�8�n�I�I�w
�0�3�q�3�I�R�U�3�0 �8�R�a �j�@�3 �j�n�N�3�a ���N�0 �$�3���L �U�R�a�j�. ���,�@�C�3�q�C�N�< �� �L���u�A
�C�L�n�L �j�n�N�C�N�< �a���N�<�3 �R�8 �A�S�: �G�?�y �s�C�j�@ �� �U�a�3�c�c�C�N�< �8�R�a�,�3 �e�Y�9
�G�M�Y �i�@�3 �U�a�3�c�c�C�N�< �8�R�a�,�3�. �<�3�N�3�a���j�3�0 �$�w �j�C�<�@�j�3�N�C�N�< �� �U���C�a �R�8
�s�C�a�3�c �c�n�a�a�R�n�N�0�C�N�< �j�@�3 �,���q�C�j�w �N�3���a �j�@�3 �$�3���L �U�R�a�j�c�. �s�C�j�@ �j�@�3
���,�j�n���j�R�a �V�U�n�I�c�3�A�L�R�j�R�a�W �I�R�,���j�3�0 �R�n�j�c�C�0�3 �j�@�3 �,�a�w�R�c�j���j �,�@���L�A
�$�3�a�Y �b�C�L�n�I���j�C�R�N �c�@�R�s�3�0 �j�@���j �j�@�C�c �U�a�3�c�c�C�N�< �8�R�a�,�3 �a�3�c�n�I�j�3�0 �C�N ��
�0�C�c�U�I���,�3�L�3�N�j �R�8 �z�Y�k�e �L�L �C�N �j�@�3 ���,�,�3�I�3�a���j�C�R�N �<���U �)�S�O�*�Y �i�@�3
�L�3���c�n�a�3�0 �c�3�N�c�C�j�C�q�C�j�w �R�8 �8�a�3�\�n�3�N�,�w ���<���C�N�c�j �@�3�I�C�n�L �U�a�3�c�c�n�a�3�c
�s���c �L�3���c�n�a�3�0 ���c �A�l�Y�z �?�y�g�@�T�� ���c �I�C�c�j�3�0 �C�N �i���$�I�3�S�Y

�� �L���E�R�a �,�R�N�,�3�a�N �C�N �$�3���L�A�j�a���N�c�U�R�a�j�A�I�C�N�3 �0�3�c�C�<�N �C�c �U�a�3�A
�q�3�N�j�C�N�< �,�R�N�j���L�C�N���j�C�R�N �R�8 �j�@�3 �b�+ �,���q�C�j�w �$�w �0�n�c�j �j�a���N�c�U�R�a�j�3�0
�8�a�R�L �j�@�3 �a�R�R�L�A�j�3�L�U�3�a���j�n�a�3 �c�3�,�j�C�R�N �0�n�3 �j�R �<���c �•�R�s �R�s�C�N�< �$�w
�q���,�n�n�L �U�a�3�c�c�n�a�3 �<�a���0�C�3�N�j�c�Y �r�@�C�I�3 �j�@�3 �b�+ �c�3�,�j�C�R�N �a�3���,�@�3�c
�� �q���,�n�n�L �U�a�3�c�c�n�a�3 ���c �I�R�s ���c�� �z �����c�E�T���. �j�@�3 �q���,�n�n�L �U�a�3�c�A
�c�n�a�3 �C�N �`�B�H���+�. �s�@�C�,�@ �s���c �0�3�c�C�<�N�3�0 ���N�0 �$�n�C�I�j �L�R�a�3 �j�@���N �:�z
�w�3���a�c ���<�R �V�~�a�c�j �$�3���L �C�N �S�O�4�S�W�. �C�c ���U�U�a�R�u�C�L���j�3�I�w�� �z �����c�o

�T���Y �i�R �,�R�N�N�3�,�j �0�C�{�3�a�3�N�j �q���,�n�n�L�A�I�3�q�3�I �c�3�,�j�C�R�N�c ���N�0 �U�a�3�q�3�N�j

�<���c �•�R�s �C�N�j�R �j�@�3 �@�C�<�@�A�q���,�n�n�L �c�3�,�j�C�R�N�. �� �N�R�N�A�3�q���U�R�a���$�I�3
�<�3�j�j�3�a�A�$���c�3�0 �0�C�{�3�a�3�N�j�C���I �U�n�L�U�C�N�< �c�w�c�j�3�L �V�/�T�b�W �s���c �0�3�q�3�I�A
�R�U�3�0 �)�l�z�*�Y �i�@�3 �/�T�b�A�c���N�0�s�C�,�@�3�0 �+�K�c �a�3�0�n�,�3 �j�@�3 �U�a�3�c�c�n�a�3
�8�a�R�L �j�@�3 �`�B�H���+ �$�3���L�I�C�N�3 �q���,�n�n�L �j�R �j�@�3 �n�I�j�a���A�@�C�<�@ �q���,�n�n�L
�a�3�\�n�C�a�3�0 �8�R�a �b�`�B�H���+�Y

�i�@�3 �b�`�B�H���+ �,�R�L�U�a�C�c�3�c �R�8 �j�@�a�3�3 �+�K�c �V�+�K�S�. �+�K�l�. ���N�0
�+�K�k�W ���I�R�N�< �s�C�j�@ �� �L�3�0�C�n�L�A�3�N�3�a�<�w �$�3���L �j�a���N�c�U�R�a�j �I�C�N�3
�V�K�2�#�i�W�Y �i�@�3 �c�,�@�3�L���j�C�, �I���w�R�n�j�c �R�8 �+�K�S ���N�0 �+�K�l ���a�3 �c�@�R�s�N
�C�N �7�C�<�Y�l�Y

�7�C�<�n�a�3 �l�- �b�,�@�3�L���j�C�, �R�8 �j�@�3 �+�K�S ���N�0 �+�K�l�Y

�+�K�S ���N�0 �+�K�l �3���,�@ �,�R�N�j���C�N �8�R�n�a �b�+�A�[�r�`�c �V�b�+�z�S�"�b�+�z�:
���N�0 �b�+�z�9�"�b�+�z�4�. �a�3�c�U�3�,�j�C�q�3�I�w�W�Y �+�K�k �@���c �j�@�3 �c���L�3 �0�3�c�C�<�N
�$�n�j �@�R�n�c�3�c �R�N�I�w �j�s�R �a�3�c�R�N���j�R�a�c �V�b�+�z�O ���N�0 �b�+�S�z�W�Y �m�N�I�C�G�3
�j�a���0�C�j�C�R�N���I �j�R�U�A�I�R���0�C�N�< �j�w�U�3�. �b�`�B�H���+ �3�L�U�I�R�w�c �� �$�R�j�j�R�L�A�n�U
�,�R�N�~�<�n�a���j�C�R�N�Y

�i�@�3 �: �F �,�R�I�0 �L���c�c �,�R�N�c�C�c�j�c �R�8 �� �,���q�C�j�w�. �� �@�3�I�C�n�L �q�3�c�c�3�I�. ��
�K�n�A�L�3�j���I �I�R�,���I �L���<�N�3�j�C�, �c�@�C�3�I�0 �C�N�c�C�0�3 �j�@�3 �@�3�I�C�n�L �q�3�c�c�3�I�. ��
�8�n�N�0���L�3�N�j���I �U�R�s�3�a �,�R�n�U�I�3�a �V�7�T�+�W�. ���N�0 �� �0�w�N���L�C�, �8�a�3�\�n�3�N�,�w
�j�n�N�3�a�Y �i�@�3 �,�R�I�0 �L���c�c �C�c �c�n�U�U�R�a�j�3�0 �$�w �;�S�z �U�C�I�I���a�c �V�� �@�C�<�@�A
�U�a�3�c�c�n�a�3 �~�$�3�a�<�I���c�c �I���L�C�N���j�3�W �3�u�j�3�N�0�C�N�< �8�a�R�L �j�@�3 �$�R�j�j�R�L�A
�$���c�3 �U�I���j�3 ���N�0 �C�c �3�N�,�I�R�c�3�0 �C�N �� �c�j�3�3�I �q���,�n�n�L �,�@���L�$�3�a�Y

�Q�T�2�`���i�B�Q�M���H �2�t�T�2�`�B�2�M�+�2�b

�Q�U�3�a���j�C�R�N �?�C�c�j�R�a�w
�b�C�N�,�3 �$�3���L �,�R�L�L�C�c�c�C�R�N�C�N�<�. �n�c�3�a �c�3�a�q�C�,�3�c �@���q�3 �$�3�3�N �U�3�a�A

�8�R�a�L�3�0 �S�: �j�C�L�3�c�Y �i�@�3 �R�U�3�a���j�C�R�N���I �@�C�c�j�R�a�w �c�C�N�,�3 �j�@�3 �~�a�c�j
�$�3���L�A���,�,�3�I�3�a���j�C�R�N �j�3�c�j �C�N �I���j�3 �D���N�n���a�w �l�z�l�z �C�c �c�@�R�s�N �C�N
�7�C�<�Y�k�Y �B�N �j�@�3 �~�<�n�a�3�. �$�I�n�3 ���N�0 �R�a���N�<�3 �$�I�R�,�G�c �C�N�0�C�,���j�3 �j�@�3
�0�n�a���j�C�R�N�c �R�8 �+�K �,�R�R�I�C�N�< �j�R �: �F ���N�0 �$�3���L �R�U�3�a���j�C�R�N�. �a�3�c�U�3�,�A
�j�C�q�3�I�w�. �s�@�C�I�3 �w�3�I�I�R�s �$�I�R�,�G�c �a�3�U�a�3�c�3�N�j ���N�N�n���I �L���C�N�j�3�N���N�,�3
�U�3�a�C�R�0�c �8�R�a �j�@�3 �@�3�I�C�n�L �a�3�8�a�C�<�3�a���j�R�a �c�w�c�j�3�L�Y �b�`�B�H���+ �R�U�3�a�A
���j�C�R�N �C�N�C�j�C���I�I�w �$�3�<���N �s�C�j�@ �N�C�N�3 �,���q�C�j�C�3�c�Y ���8�j�3�a �j�@�3 �c�3�,�R�N�0
�C�N�,�C�0�3�N�j �C�N�q�R�I�q�C�N�< �j�@�3 �7�T�+�. �R�U�3�a���j�C�R�N �,�R�N�j�C�N�n�3�0 �s�C�j�@ �3�C�<�@�j
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