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Á�ÂuÃ�ÄÆÅ­Ã�Ç�È�ÄWÉZÇ�È�Ê^Ê�Ë�Ç.Ì7Ç#Í�Í�ÎxÈ�Ä&ÌdÈ\Ï�È Å�Í�ÊWÐ�É\Ê.Å�ÃxÑ�Ð�Ï�Â�Ð�ÒÔÓtÕKÖ ×hÄ�ÌlÇ�Ø´Ç�Ë#ÙnÚ�Ã�Ç�Ç�ÛiÇ&Â�Ú�Ã�ÊnÐ7ÄWÈ�Í�Ñ*Ü�Ç�Ç#È
Ë�Ç&Â�Ç�ÈxÚ�Í¯Ñ�Ï¯È�Ú�Ë�ÄxÝ�ÞßÂ�Ç&Ý0Ï�ÈxÚ�ÄàÊnÂ#Â�Ç�Í�Ç#ËuÊ�Ú�ÄnË.Å­Ã�Ñ­Ð�ÏOÂ�Ð®Ê&È�Ýâá�ËãÐ�Ú.ÉZÇ�ÊnÐ�Þ­Ë�Ç�ÉZÇ#È�ÚãÐCÄ�älÍ¯ÄnÈ�åWÏ�Ú�ÞßÝ�Ï�È�Ê&Í Ç&ÂuÃ�Ä
Ð�Ï�åWÈ�Ê�ÍOÐdÐ�Þ�åWånÇ&Ð�Ú.Ú�Ã�Ç^Å�Ä´Ð�Ð�Ï¯Ü�Ï�Í¯Ï�Ú�Ñ�Ä&ä ÞßÐ�Ï�È­å�Ú�Ã�Ï�Ð7Ú�Ç&Â	Ã­È�Ï�æ´Þ�Ç®ä�ÄWËdÜ�Ç�Ê�É,Ý�Ï�Ê&ånÈ�ÄçÐ�Ú�Ï�Â�Ð^Ò�è�é­ê�Õ�Ö
ë7Ã�Ç\Ç&Â	Ã­ÄìÐ�Ï�åWÈ�Ê�ÍdÏOÐ*Ê�ÈíÏ�ÈxÚ�Ç�Ë�ä�Ç�Ë�Ç�ÈßÂ�Ç�ÅßÊ�Ú�Ú�Ç�Ë�ÈAÄ&ä^Ú�Ì7ÄìÂ�ÄWÈ�Ð�Ç&ÂtÞ�Ú�Ï¯Ø´ÇZÎ�ÏOÂ	Î­Ð½Ä&ä^ÝxÏÔÛiÇ�Ë�Ç#È�Ú*Ã�Ê&Ë�î

ÉàÄnÈ�ÏOÂ�Ð�ÖðïqÚñÂ�Ê�ÈòÊ&Å�Å�Ç&Ê�Ë�Ê�Ú�Ê$Ú�Ï�ÉZÇ\Í¯ÄnÈ�åíÊ�ä�Ú�Ç�ËZÚ�Ã�Ç0Ï¯È�Ï�Ú�Ï�Ê�Í�Ð�Ï¯ånÈ�Ê&Í.Ã�ÊWÐâÝxÏ�Ð�Ê&Å�Å�Ç&Ê�Ë�Ç&ÝòÝ�Þ�Ç5Ú�Ä
áßÍ�Ê�ÉàÇ�È�ÚãÊ�Ú�Ï�ÄnÈìÏ�ÈAÅ�ÃßÊnÐ�ÇóÐ�Å�ÊWÂ�Ç´ÖAë7Ã�Ç\Ç&ÂuÃ�ÄìÐ�Ï�ånÈßÊ�ÍhÐ�Ã­Ä�ÌhÐ*ÄnÈôÊõÃßÊ�Ë�ÉàÄnÈ�ÏOÂ�ÌdÃ�Ï�ÂuÃöÏOÐÆÇ&æaÞßÊ�ÍdÚ�Ä
Ú�Ã�Ç*ÝxÏÔÛiÇ�Ë�Ç#È�Â�ÇÆÄ&älÚ�Ã�Ç*Ã�Ê&Ë�ÉZÄWÈ�Ï�Â#Ð®ÊWÐ�Ð�ÄxÂtÏ�Ê�Ú�Ç&Ý0ÌdÏ�Ú�Ã5Ú�Ã�Ç*Ú�ÌlÄZÂ�ÄWÈ�Ð�Ç�Â�Þ�Ú�Ï¯Ø´ÇÆÎxÏ�ÂuÎ�ÐtÖh÷ßÄWË.Ç�ø­Ê�ÉZÅ­Í�Ç´Ù
Ê&Å�Å�Í¯Ñ�Ï¯È�åQÊÆÝ�Ï¯Å�ÄWÍ�ÇhÎ�ÏOÂ	Î^ä�ÄnÍ¯Í�Ä&Ì7Ç&Ý*ÜxÑ Ê½æ´Þ�ÊWÝ�Ë�Þ�Å�ÄWÍ�Ç.ÎxÏ�ÂuÎÆË�Ç&Ð�Þ�Í¯ÚuÐ�Ï�ÈàÊÆÝ�Ï¯Å�ÄWÍ�ÇhÇ&ÂuÃ�ÄQÐ�Ï�åWÈ�Ê�ÍùÒ�ú&ÕKÖ ïKÈ
Ú�Ã�Ç.ä�ÄnÍ¯Í�Ä&ÌdÏ�È�å*ÌlÇ.Ï�ÈxØ´Ç&Ð�Ú�Ï�åçÊ�Ú�Ç.ÄnÈ�Í¯ÑZÚ�Ã­Ï�ÐdÂ�ÊWÐ�Ç´Ö
û Å�Ê&Ë�Ú�Ï�Â�Þ�ÍOÊ�Ë�Í�Ñ5Ï�ÈxÚ�Ç#Ë�Ç&Ð�Ú�Ï�È­å\ÊnÐ�Å�Ç�Â�ÚÆÄ&ähÇ&Â	Ã­ÄâÉàÇ&ÊnÐ�Þ�Ë�Ç�ÉàÇ�È�ÚãÐÀÏOÐ.Ú�Ã�Ç Å�Ä´Ð�Ð�Ï�Ü�Ï¯Í�Ï¯Ú�Ñ5Ä&ä�Ý�ÏÔÛiÞ�Ð�Ï�ÄWÈ

ÂtÄ´Ç�ü\ÂtÏ�Ç�ÈxÚ®ÉàÇ&ÊnÐ�Þ�Ë�Ç�ÉàÇ�È�ÚãÐÀÏ¯ÈöÐ�Ã�ÄnË�ÚÆÚ�Ï�ÉZÇQÏ�ÈxÚ�Ç�Ë�ØnÊ&Í�Ð.Ð�Ï�È�ÂtÇZÊ&È�Ñ0ä�ÄWË�É<Ä�ä�ÝxÏÔÛiÞ�Ð�Ï¯ÄnÈöË�Ç&Ý�Þ�ÂtÇ&Ð.Ú�Ã�Ç
Ç�Â	Ã�ÄñÐ�Ï�åWÈ�Ê�Í�ÖÆýþÃ�Ï¯Í�Ç Ð�ÞßÂ	Ã5ÉZÇ�ÊnÐ�Þ­Ë�Ç�ÉZÇ#È�ÚãÐdÊ�Ë�Ç ÝxÇ&Ð�Ï¯ËuÊ�Ü­Í�ÇÆä�ÄnË^Ú�Ã�Ç*Í�ÄWÈ�ånÏ¯Ú�Þ�Ý�Ï¯È�Ê�ÍlÊ&È�ÝõÚ�ËuÊ&È�Ð�Ø´Ç�ËãÐ�Ç
ÅßÊ�Ë�Ú�Ï�Â�Í¯Ç.ÉZÄWÚ�Ï�ÄWÈ�Ù�ÄWÈ�Í�ÑàÍ�ÄnÈ­ånÏ�Ú�Þ�Ý�Ï¯È�Ê�Í�Ç&ÂuÃ�ÄEÐ�Ï�åWÈ�Ê�ÍOÐÀÃßÊ�Ø´Ç^Ü�Ç�Ç�È\ÉZÇ�ÊnÐ�Þ­Ë�Ç&ÝZÐ�Ä4ä�Ê&ËQÒ�ÿxÙ��´Ù�ê�Õ�Ö

� È­Ç*Ë�Ç&ÊWÐ�ÄnÈ5ä�ÄnË^Ú�Ã�Ç*Í�ÊWÂ	Î\Ä�älÚ�ËuÊ�ÈßÐ�Ø´Ç�ËãÐ�Ç*Ç&ÂuÃ�ÄZÉZÇ�ÊnÐ�Þ­Ë�Ç�ÉZÇ#È�ÚãÐCÏ�Ð.Ú�Ã�Ç Ý�ÏÔüñÂ�Þ�Í¯Ú�ÑZÄ�äSÊ�Å­Å�Í�ÑxÏ�È�å
ÊàÐ�Ã�ÄWË�ÚQæaÞßÊnÝ�Ë�Þ�Å�ÄnÍ�Ç ÎxÏ�ÂuÎZÚ�Ä\Ú�Ã­Ç*Ü�Ç�Ê�É5Ö��0ÄçÐ�Ú^æ´Þ�ÊnÝxË�Þ�Å�ÄnÍ¯Ç&Ð.Ã�Ê�Ø´Ç*Ï�È�ÝxÞ�Â�ÚuÊ&È�Â�Ç&ÐdÍ�Ê&Ë�åWÇ�Ç�È­ÄnÞ�åWÃ
Ú�ÄZÍ�Ï¯ÉZÏ�ÚlÚ�Ã�ÇEÂ	ÃßÊ�È�åWÇ*Ä�älÚ�Ã�ÇEæaÞßÊnÝ�Ë�Þ�Å�ÄnÍ�ÇÆáßÇ�Í�Ý\Ú�ÄZÚ�Ï�ÉZÇQÐ�Â#Ê�Í�Ç�ÐÀÄ&ädÐ�Ç�Ø´Ç�ËãÊ�Í�Ã�Þ�ÈßÝ�Ë�Ç&Ý\Ú�Þ�Ë�È�Ð�Ö^ë7Ã­Ç
Ú�Ã�Ç�ÄWË�Ñ�Ý�Ç�Ø´Ç�Í¯ÄnÅ�Ç&ÝZÏ�È5Ë�Ç�ä�Ç�Ë�Ç�È�Â�Ç&Ð^Ò�è�Õ�Ê�È�ÝAÒ�ú�Õ�Ë�Ç&æ´Þ�Ï¯Ë�Ç&ÐtÙ�Ã�Ä&Ì7Ç�Ø´Ç�Ë#Ù�Ê�ÎxÏ�ÂuÎZÄ�ä�Í¯Ç&Ð�ÐhÚ�Ã�Ê&È5ÄnÈ�ÇQÚ�Þ�Ë�È
Ï¯È�Ý�Þ�ËuÊ&Ú�Ï¯ÄnÈ�Ö
ïqÈ\Ú�Ã�Ï�Ð7È�ÄWÚ�Ç^Ì7ÇQÐ�Ú�Þ�Ý�Ñ\Ú�Ì7Ä ÝxÏÔÛiÇ�Ë�Ç#È�ÚlÄnÅ�Ç�ËuÊ&Ú�Ï¯ÄnÈ�Ê&Í}ÉZÄxÝxÇ&Ð7Ä�ä�Ú�Ã�ÇQæ´Þ�ÊnÝxË�Þ�Å�ÄnÍ¯Ç��
� û Å�Þ�ÍOÐ�Ç&Ý\æ´Þ�ÊnÝxË�Þ�Å�ÄnÍ¯ÇÆÇ�ø­Â�Ï¯ÚuÊ�Ú�Ï�ÄWÈZÄ�älÊ&ÚdÍ�Ç&ÊWÐ�Ú^Ó^Ú�Þ�Ë�È\Ü�Þ�ÚhÈ�Ä�Í¯ÄnÈ�åWÇ�ËdÚ�ÃßÊ�ÈöÓ	�4Ú�Þ�Ë�ÈßÐ�Ö
� û È û�
 î�æ´Þ�ÊWÝ�Ë�Þ�Å�ÄWÍ�ÇÆÇ#ø�Â�Ï¯ÚuÊ&Ú�Ï�ÄWÈZÄ&Ø´Ç�ËdÊ Â�ÄWÞ�Å�Í�Ç^Ä&ä ÃxÞ�È�Ý�Ë�Ç&ÝZÚ�Þ�Ë�È�Ð�Ö
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+ Ê&ËuÊ�ÉàÇ�Ú�Ç�Ë ,´Ñ�É Ü�ÄnÍ -®È�Ï¯Ú .7Ê&Í�Þ�Ç
/dÇ�Ø´ÄnÍ¯Þ�Ú�Ï¯ÄnÈ�ä�Ë�Ç&æaÞ­Ç�È�Â�Ñ 0�1�243 Î�×65 �&ê�Ö¯Ó87�9
+ Ê&Ë�Ú�ÏOÂ�Í�Ç�ÉZÄnÉZÇ#È�Ú�Þ�É : ;hÇ8.=<&Â ènÿ
�5Ê�øxÏ�É Þ�É Ú�ËuÊ&È�Ð�Ø´Ç#ËuÐ�Ç^Ë�É\ÐCÜ�Ç&Ê&É Ð�Ï>5�Ç ?A@8B C ÉZÉ è�ÖEDçè
�5Ê�øxÏ�É Þ�É Ú�ËuÊ&È�Ð�Ø´Ç#ËuÐ�ÇGF�î�ä�Þ­È�Â�Ú�Ï¯ÄnÈ\Ï�È�Ê&ËuÂ�Ð F @8B C É D´ê�Ö�9
ë�ËuÊ�ÈßÐ�Ø´Ç�ËãÐ�Ç^Ú�Þ�È­Ç H$@8B C Ó ènê�Ö¯Ó87I<&èJ7xÖ�Ó#ê
K®Ç�Ú�Þ�È�Ï¯È�å*ÌdÏ�Ú�Ã0ÊWÂ�Ú�Ï¯ÄnÈ LMH$@8B CON�L!PI@8B C ÉRQTS Ó�ÿ!�#�

÷�ÄWË\Ê�Í¯Í^Ð�Ï¯É�Þ�ÍOÊ�Ú�Ï�ÄnÈßÐ4ÌlÇ5Þ�Ð�Ç&ÝþÚ�Ã­ÇU/®×.ï 
 Ï�ÈWV�Ç&Â�Ú�Ï¯ÄnÈíÅ�Ê�ËãÊ�ÉZÇ�Ú�Ç�ËuÐÆä�ÄnË\Å�Ë�ÄnÚ�ÄnÈòÄnÅ�Ç�ËuÊ&Ú�Ï¯ÄnÈYX�Ð�Ç�Ç
ë�Ê�Ü(Ö®ÓWÙdÂ	ä�ÖZ/ÀÇ�ä�ÖhÒ[7�Õ�\uÖ û Ú*Ï¯È�V�Ç&Â�Ú�Ï�ÄnÈAÚ�Ã�Ç5æ´Þ�ÊnÝxË�Þ�Å�ÄnÍ¯Ç0ÎxÏ�ÂuÎ$ÌdÏ¯Í�ÍhÐ�Ã�Ä&Ì Ú�Ã�ÇóÐ�Ú�Ë�ÄnÈ­ånÇ&Ð�Ú�Ç�ÛiÇ&ÂtÚ�Ö
+ Ë�ÄnÚ�ÄWÈ$ÄWÅ�Ç�ËuÊ&Ú�Ï�ÄWÈ$ÏOÐ®Å�Ë�Ç�ä�Ç�ËuÊ&Ü�Í�ÇEÂ�ÄnÉàÅ�Ê�Ë�Ç&ÝâÚ�ÄâåWÄnÍOÝ0ÄnÅ�Ç�ËuÊ&Ú�Ï¯ÄnÈ Ð�Ï�ÈßÂ�Ç*Ú�Ã�Ç*ÇtÛGÇ�Â�Ú®Ä&ädÏ¯È�Ú�ËuÊ�Ü�Ç&Ê&É
Ð�Â�Ê�Ú�Ú�Ç�Ë�Ï�È�å­Ù�ÌdÃ�ÏOÂ	Ã\É\Ê�Ñ Ë�Ç&ÝxÞ�Â�Ç.Ú�Ã�Ç^Ç&Â	Ã­Ä Ð�Ï�åWÈ�Ê�Í�Ú�Ä�Þ­È�Ý�Ç�Ú�Ç&Â�ÚuÊ&Ü�Í�Ç�Í�Ç�Ø´Ç�ÍOÐ�Ù´Ï�Ð7Í¯Ç&Ð�ÐdÐ�Ç�Ø´Ç�Ë�Ç´Ö
ïqÈ�Ú�Ã�Çöä�ÄnÍ�Í¯Ä&ÌdÏ�È�åòÐ�Ç&Â�Ú�Ï¯ÄnÈ�Ð0ÌlÇöá�ËuÐ�Ú$Å�Ë�Ç&Ð�Ç#È�Ú�È�Þ�ÉàÇ�Ë�ÏOÂ�Ê�ÍQÐ�Ï¯É�Þ­Í�Ê�Ú�Ï�ÄWÈ�Ðñä�ÄWË5Ü�ÄWÚ�Ã Â�ÊWÐ�Ç&Ð0Ä&ä

æ´Þ�ÊWÝ�Ë�Þ�Å�ÄWÍ�Ç.ÄWÅ�Ç#ËuÊ�Ú�Ï�ÄWÈ�ÖCýìÇ.Ú�Ã�Ç�È\Ý�ÏOÐ�Â�ÞßÐ�ÐCÚ�Ã�Ç.Ú�Ç&Â	Ã­È�Ï�Â�Ê&Í�ÄnÅ­Ú�Ï�ÄWÈ�Ð7Ä�ä�Ï�ÉàÅ�Í�Ç�É ÇtÈ�Ú�Ï�È�åhÚ�Ã�Ç�Ð�Ç^Â�ÊWÐ�Ç&Ð
Ï¯È]/®×.ï 
 Ö

^ _S¿a` ¼6b�c ¸�¿�ºÀ· d º®»$e�b
ýìÇ Ð�Ï¯É�Þ­Í�Ê�Ú�Ç^Ú�Ã�Ç*ÉZÄWÚ�Ï¯ÄnÈ5Ä�äSÅ�Ê�Ë�Ú�ÏOÂ�Í�Ç&ÐdÏ�È ÊZÝ�ÏOÐ�Ú�Ë�Ï�Ü­Þ�Ú�Ï¯ÄnÈ ÊnÐ.Ú�Ã�Ç#Ñ0Ú�ËãÊ�Ø´Ç�Í Ê&Ë�ÄWÞ�È�Ý5Ú�Ã�Ç Ë�Ï¯È�å�ä�ÄnË
Ê È�Þ�É Ü�Ç�Ë7Ä&älÚ�Þ�Ë�È�Ð�Öhý$Ç*ÄWÜ�Ð�Ç�Ë�Ø´ÇÆÚ�Ã�Ç*Ý�Ï¯Å�ÄnÍ�ÇQÉZÄnÉàÇ�È�ÚlÄ�älÚ�Ã­Ç*Ý�ÏOÐ�Ú�Ë�Ï�Ü�Þ­Ú�Ï�ÄWÈ5Ê&È�Ý0Ï�ÚãÐÀË�É\ÐÀØWÊ&Í�Þ�Ç
Ä&Ø´Ç�ËlÚ�Ï¯ÉZÇ´Ö
ë7Ã�Ç.Ð�Ï�É Þ�Í�Ê&Ú�Ï¯ÄnÈ�Ð Ê&Ë�Ç�Ý�ÄnÈ­Ç®Ï¯ÈZÊ.ä�ÄnÞ�ËlÝ�Ï¯ÉZÇ�È�Ð�Ï�ÄnÈßÊ�Í�Å�ÃßÊnÐ�Ç Ð�Å�ÊWÂ�Ç®Ï¯È�Â�Í¯Þ�Ý�Ï�È­å.È�ÄnÈ­Í�Ï�È­Ç&Ê�ËlÝ�Ç�Ú�Þ�È�î

Ï¯È�å\ÌdÏ�Ú�ÃöÊ&ÉZÅ�Í�Ï¯Ú�Þ�ÝxÇ´ÙGÍ�Ï¯È�Ç&Ê&ËÆÂtÄnÞ�Å�Í¯Ï�È�å�Ê&È�Ý$È�ÄWÏ�Ð�ÇçÖZë7Ã�Ç\Ð�Ï�É Þ�Í�Ê&Ú�Ï¯ÄnÈ0ÞßÐ�Ç&Ð.ä�ÄnÞ�ËQÍ�Ï�È­Ç&Ê�Ë.Ú�ËuÊ&È�Ðqä�Ç�Ë
ÉñÊ�Å�ÐfXKÐ�Ç#Ç0÷�Ï�å�ÖdÓ�\uÖíë7Ã�ÇZá�ËuÐ�Ú�ÉñÊ�ÅAÊWÝ8V�Þ�Ð�ÚãÐ4Ú�Ã�Ç�Ý�Ç&Ð�Ï�Ë�Ç�Ý ä�ËãÊnÂ�Ú�Ï�ÄWÈ�Ê�ÍdÚ�Þ�È�Ç�Ê�È�ÝAÏ�È�ÂtÍ�Þ�Ý�Ç�ÐÆÚ�Ã�Ç
ÇtÛGÇ�Â�Ú7Ä&ä Ú�Þ�È�Ç.ÉZÄxÝxÞ�Í�Ê&Ú�Ï�ÄWÈ�Ö�ë7Ã�Ç^ÄnÚ�Ã�Ç�Ë�ä�ÄnÞ�ËdÚ�ËuÊ�ÈßÐqä�Ç�ËdÉ\Ê&Å�ÐCÃßÊ�Ø´Ç�Ú�Ã�ÇQÝ�Ç&Ð�Ï�Ë�Ç&Ý�Å�Ã�ÊWÐ�ÇQÊnÝxØnÊ&È�Â�Ç&Ð
Ü�Ç�Ú�ÌlÇ�Ç�ÈàÂ�ÄnÈ�Ð�Ç&Â�Þ�Ú�Ï�Ø´ÇdÄxÂ�Ú�Þ�Å�ÄnÍ¯Ç^Ê�È�Ý\Ð�Î´Ç�Ìþæ´Þ�ÊnÝxË�Þ�Å�ÄnÍ¯Ç^Î�ÏOÂ	Î­Ð�Ö�ýìÇ^ÊnÐ�Ð�Þ�ÉZÇhÚ�ÃßÊ�Ú7Ú�Ã�Ç.É\Ê&ø�Ï¯É�Þ­É
F�î�ä�Þ�È�Â�Ú�Ï�ÄnÈàÏ�Ð7Ë�Ç�ÊnÂuÃ�Ç&Ý\Ê�ÚdÚ�Ã�Ç^Í�ÄxÂ�Ê&Ú�Ï�ÄWÈ0Ä&ä�Ú�Ã�ÇQÝ�Ï¯Å�ÄnÍ�Ç Ê�È�Ý�æaÞ�ÊWÝ�Ë�Þ­Å�ÄWÍ�ÇQÎ�ÏOÂ	ÎiÖ

g®ÄnÈ�Í¯Ï�È�Ç�Ê�Ë�Ï¯Ú�ÑâÄ&ädÚ�Ã�Ç�ÅßÊ�Ë�Ú�Ï�Â�Í¯Ç*ÉZÄnÚ�Ï�ÄWÈ5Ï�Ð®Ï¯È�Ú�Ë�ÄxÝ�Þ�ÂtÇ&ÝõÜxÑ0Ú�Ã�Ë�Ç#Ç�ÄxÂ�Ú�Þ�Å�ÄnÍ¯Ç�ÎxÏ�ÂuÎ�ÐhÅ�Í�ÊWÂ�Ç&Ýihj<&è
Ê&È�Ýkhj<8D Ê&Å�Ê�Ë�ÚdÏ�È\ÄnËãÝ�Ç�ËdÚ�Ä Â#Ê�È�Â�Ç#ÍGÚ�Ã­Ç®á�ËuÐ�ÚdÄnËãÝ�Ç�ËdË�Ç�Ð�ÄnÈßÊ�È�Â�ÇQÝ�Ë�Ï�ØxÏ�È�åQÚ�Ç�Ë�É\Ð�Öml�Ï�È�Ç�Ê�ËhÂ�ÄWÞ�Å�Í�Ï¯È�å
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quadrupole kick
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octupole

skew quadrupole
octupole

= fractional tune
phase advance

phase advance = 5pi/4

phase advance  = pi/2

phase advance = pi/4
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� 
 ºÀ·h¾!b�¼��­¿�ºd·
÷�Ë�ÄnÉ Ú�Ã�Ç^Ð�Ï�É Þ�Í�Ê&Ú�Ï¯ÄnÈ�Ð�Ê�ÈßÝñÚ�Ã�Ç^Ç�ØWÊ�Í¯Þ�Ê�Ú�Ï�ÄnÈàÄ�ä�Ú�Ã�Ç.Ú�Ç&ÂuÃ�È�Ï�Â#Ê�Í�Å�Ä´Ð�Ð�Ï�Ü�Ï¯Í�Ï¯Ú�Ï�Ç�ÐCÌ7Ç Â�ÄnÈ�ÂtÍ�Þ�Ý�Ç�Ú�Ã�Ê&ÚdÏ�Ú
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