
� ���������	��
	��
�� ��
������ 
���� ��� ��
���
��! "� 
!#%$���
��&�('��)$*�+�
�,��� �����,�-���&��$ ��$ 
����.'/�0
	� �%�1$)
	� �&�,�2���3��$%# 4652798  :
��0�����;
��

<�=?>A@CB�D+EGFIHKJ LNM,=OL!@QP:RTS
U�VGW-XZY\[^]_V�Y�`	aCV^b:Xdcfehg�Vigkj?lmg�[T]ncfehXoc&epg�qrU�`�jtsuU1q;v�vxw�yhz|{�}h~��^W_co�6�	`t�����%��s

� =�>N=��tPpM��
�0VicT~�����}hXo�oepg�}pa+�%[�[�VGaCVicf}hX�ehc/�0}x�&epc&}pX;epcTl��*}hX�}h���o}��&�Nq��,j_�

��=��I��=��- ��
�0g3�r�:VicfYi�¡Xol¢e¤£¦¥§]n�¨[�}\��e¦�&�Nq��,j_�

©ª ���E�«­¬-®�¯°¬p¬-«

±O²x³o´;µ¤¶\·&´
¸¹E»º�F¼Pmº�Pp½&E6R�P¾º+EGF;¿dPpF&B ½&PpB¦E»½IR� 3À�@CEG½�ÁGPp��ÁGEGF¼��@C�-H¾R�M�E6@QB¦º�Â°ÁTR�Pp�

R�M3E�D+E�Â°B À_Ã-��Â°B¦@CÁG½�P�¿/ÄCPGÅ EG��EGFIHpÃÆD� ���Á�M¾ÁGPpB¦º�F&EG½¼½&@CPp�,=Ç<�M�EkÈÊÉ�Lt>
¿;Â°ÁG@QÄC@ËR;Ã¦@Q��ÁGPpF&º+PpFÌÂ\R�EG½�ÂÍB�Â�Hª��ETRf@CÁ%Á�M�@QÁ�Â°��E�R�M�Â�RÎÁ�Â°��D�E� 3½&EGÀ�R�P�ÁGPpB�º3F&EG½&½
Ï ÐhÑÓÒ EoÔ D� 3��Á�M�EG½G=�Õ* �F�º�F&@Q��ÁG@Qº�Â°Ä+B¦P:R�@×ÖªÂ�Rf@CPp��½%Â°F&EpØ
Ù RfPÚº�EGF�¿dPpF&B ÂÓÀ�ETRTÂ°@QÄCEGÀ¹º�Â°FÌÂ°B¦ETR�F&@QÁ�½¤R� �À_Ã"P�¿�R�M3E�@CB¦º�Â°ÁTR�P�¿�½& �Á�MÛÂ
R;Ã-º�E)P�¿tÁGPpB¦º�F&EG½&½¼@CPp��Pm��Ö�Â°F&@QPp �½�D�E�Â°B º�Â°FÌÂ°B¦ETR�EGF&½�ÜoP�¿N@C��RfEGF&EG½IR)Â°F&E
EG½¼º+EGÁG@ÝÂ:ÄQÄËÃ�R�M�E�RfFÌÂ°��½IÖªEGF&½&E�EGB¦@×R&R^Â:�3ÁGEG½�Â°��À�R�M�E�EG��EGFIHpÃ�½&º�F&E�Â°À�ÞÌ®

Ù RfP¢HxÂ°@C�¹º�FÌÂ°ÁTR�@QÁ�Â°Ä�ETß-º+EGF¼@CEG��ÁGE�Pm�¹M�PGÅ ÄQP­Å EG��EGFIHpÃ"ÁGPpB¦º�F&EG½&½&@QPp�ÛÂG¿¡�
¿rEGÁTR�½àRfM�E%D+E�Â°B�®�Â°��ÀÓ �½&E�R�M3@C½tETß-º+EGF&@QEG��ÁGE�Â\R	R�M�E�<�EG½&ÄÝÂ1<�EG½IR%È3Â:ÁG@QÄQ@×R;Ã
Üd<�<%È§Þ^®xÅ%M�@QÁ�M¦@C��ÁGPpF&º�PpFÌÂ\R�EG½ÍÂ�F¼EGº�ÄC@QÁ�Â1P°¿ÊÈ§É*L�>�D3 ���Á�M�ÁGPpB¦º�F&EG½&½¼PmFi®
RfP�º�EGF�¿dPpF&B Â�B� �ÄËR�@C½¤RTÂ\H�E	D3 ���Á�MáÁGPpB¦º�F&EG½¼½&@CPp��ETß-º�EGF&@QB�EG��RÎÜo<�<ÍÈ¢M�Â°½
R;ÅÎP�D� 3��Á�M�ÁGPmB¦º�F¼EG½&½&PpF&½ÌÞ^=

<�M�EG½&E	@Q��ÖªEG½IR�@ËH�Â\R�@QPp��½OÅ�@QÄCÄxº�F¼P­Ö-@QÀ�E	ETß-º+EGF¼@CB¦EG��RTÂ°Ä-À�Â\RTÂ	¿dPpFOD�EG��Á�M�B�Â°F&âx@C�-H
ETß-@Q½IR�@Q�_H*�x �B¦EGF&@QÁ�Â°Ä�Â:ÄËHªPpF&@×RfM�B¦½ãR�P�½&@CB� �ÄÝÂ\R�E§R�M�E!À_Ã-��Â°B¦@CÁG½,P�¿?½&M�PpFIRÊD� ���Á�M
@Q��B�Â�Hª��ETRf@CÁ�ÁGPpB¦º�F&EG½&½¼PmF¼½áÜdEp=äH3=!<�FÌÂpÈ0@ �tå Þ^=

æoç:èQé_ê-ë�ì§í-èQîmïñð3òmóIôAïñð�ò
õ



-200000

-150000

-100000

-50000

0

50000

100000

-10 -5 0 5 10

L
on

gi
tu

di
na

l a
nd

 T
ra

ns
ve

rs
e 

W
ak

e 
(V

/m
/n

C
)

s/sigma_s 

longitudinal free space
longitudinal 50 mm shielding

transverse free space
transverse 50 mm shielding
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