
����������	�
�
�
�����
�
������

������� ��� �! �"�#%$&����' 
 � � � � "��� 
(	�
*) � �+
,� � )-�.�0/ # 
�1 2 " 
3	54�6�7

8 � 
(�.�  9��' 
 � � �;:=<?>A@�B3CEDGF0H�IKJ,DLB�M,M�@LNOF0MPFQCSRSR�T3M&U�C!>VT�W=CS>YX�M,DZ@�CEU�[Y@�C!>�U=\�M]IKC X][Y@�C X�M&D^H(_`DLCS>�a�DbH�CE\�[�R�_.a�>�c�d
@�C He>�D&f0ghMi@�B�M]>kjGH�\�M]R�@�B�MPj-H(@�C He>lHm_0[on3C Dp@ZH�>P[�>�\oDZ@�a�\3WoC @ZDqX�MmR H�c]C @KWl[�>�\o[�c,c,M]R M]Ir[Y@�CEHe>�f

s f0tvu�w]xry{ze|Yx}y~u��o������xK���O�,�~x��Oz������;�O�(|�x}�~�;�v�]M&@-�0�}�b�Q�����b�����r���b�&f���[�R cma�R [�@ZM�M+[�cmBA\�MmI�C X][Y@�C X�M
[�>�\�n�aY@=C @vC!>Y@ZH�DZ@p[�>�\�[]I�\�DLCS>�a�DbH�C \�[�R9_}H�IKjlf¡ �Hea¢FQCSRSR£>�M,M&\�@ZH¤a�DpMh@�B�M¥CE\�M]>Y@�C @�W�¦¥§,¨3�Y�K©3�ª�
�«�¬���K©�­¯® °���f
± [(²l��³}�}�b���

± Tm²l��³ ³}�r�b�`�

± cY²P��³ ³ ³}�r�b���

± \�²l��´Sµp¶b�}�b���

± MY²¸·�M]R H+F¹[mI�M^@�B�MºU�Ir[�n�B�D£H(_9�»�}�b�q[�>�\o@�B�M^¼�I�Dp@½@�B�I�M&M�\�M]IKC X][Y@�C X�M&D&¾%C \�Mm>Y@�C _rW�M,[]c]Blcma�I¬X�M3f

1 2 3 4 5 6

-100

-50

50

100

± _�²�¿;IÀa�MiH�I�Á([�R DpM3¦�¿�B�M^\�M]IKC X][�@�C X�MºHm_0[�D�C!>�a�H(DLC \�[�R�_.a�>�c&@�C He>oC DQ[�D�C!>�a�DpH�\eCE[�R�_.a�>�c�@�CEHe>�f



��� u���x��&|Y�~���¥D�C �i_}H�H(@qR He>�U I�H�\oCED½[�@.@p[�cmB�M&\P[Y@9He>�M-M]>�\	� @ZH�[�n3H�CS>Y@9He>i[-F�B�M,M]R3H(_»Ir[�\eC!a�D�
º_}M&M&@LN
c&Mm>Y@ZM]I�M,\ª[�@�@�B�MPH�IKC U�C!>�fi¿�B�MPHm@�B�MmI�Mm>�\
� CEDG_.I�M,Ml@ZHhjGH(X�MkT][�cmJ [�>�\v_}H�I�@�Bk[�R He>�U¸@�B�M	�{dZ[���CED&fº¿QB�M
n(H�C!>Y@��¯C D�[Y@Q���������9[Y@0@�C!jGMQ�����eN�[�>�\�@�B�M£FGB�M&MmR�I�H(@p[Y@ZM,D�c,H�a�>Y@ZMmI�c]R H�cmJLFQCEDpMi[�@»c,He>�DZ@p[�>Y@�DLn3M&M,\�FQC @�B
[�>�[�>�Uea�R [mI�DLn3M,M&\¸H(_�����
¸I�M�X�HeRSaY@�C He>�D n3M]I9jºCS>�aY@ZM3f

2 4 6

2

-2

-2

A

time t=0

A

2 4 6

time t > 0

B

8 8

B


efq�mM�@��;�r�b�PT(Ml@�B�M��{d c,H�H�I�\eC!>][Y@ZMPH(_�@�B�Mvn(H�C!>Y@�� [�Di[o_.a�>�c�@�CEHe>kH(_½@�CSj-MP��jºCS>�aY@ZM,D�¾;F�B][�@iCED @�B�M
_}H�IÀjºa�RE[�_}H�I �;�}�b�"!



�ef`��[�R c]a�RE[Y@ZM � ³ �}�b��f

� f��=�,u¤�3z������O�K�O�o@ZHh\�M&@ZM]IÀjiC!>�M¸F�B�Mm>=@�B�M¸X�MmR H�c�C @�WVH(_ � CED��&M]I�H�f g B][Y@lCEDº@�B�M n3CEc�@�a�I�MvH(_£@�B�M
n3CEDZ@ZHe>iFGB�M]>l@�B3CED B][�n�n3M]>�D !



� f»¿�B�M-UeIr[�n�B�D�H(_ �;�r�b��N � ³ �r�b��[�>�\ � ³ ³ �}�b�½H�>º@�B�M^\�H�j [3C!>����¤�����ljiC!>�aY@ZMi[mI�MlT3MmR H+F f0¿QB�M UeI�[�n�B
H(_ �;�}�b��R H�H�J,D-R C!J�M @�B�M^U�Ir[�n�B�Hm_»[ºDLCS>�a�DbH�CE\�[�R�_.a�>�c&@�CEH�>�f£< D��;�}�b�q[�D�C!>�a�DpH�C \�[�R�_.a�>�c�@�CEHe> !¥< D �;�r�b�q[
n3M]IKCEH�\eCEc _.a�>�c�@�CEHe> !��;H+F5c+[�>�W&Heaº@ZMmRSR ! ± ��C!>Y@�¦	�OHvT][]c]J^@ZH s f ²

�;�}�b�

min

2

4

6

8

10
ft

��³}�r�b�

min

-40

-20

20

40

ft

��³ ³��r�b�

min

-1000

-500

500

1000
ft


