
ar
X

iv
:h

ep
-t

h/
98

03
16

9 
v2

   
27

 A
pr

 1
99

8
���������
	�����

�������������������� !��"#�%$'&(�#)���*,+%�-���.�/���0��$!*,�1+2)
�43�$,)�$5+%6�37"8�:9;3��(��&���<.�43�$>=?���@�76�$-94�>*A�(&#$B�

CEDGFIH-J0KMLON�P�QSR�T;JUN;V:W
XYJ0K�V�J0K.Z\[] R:D
^(_a`cb�d2egf._ah0e�i�j7k!l0m�n%oqpansr�t(h�ovuw_adxn%oye%mzi�j|{}b�o~n@_ad�n@�qb���e2_�d2h-r4kB��������i����S���w�

������� �.{}b�oqn@_�dxn@�~b���eg_ad2h�r��(_�d2f�b�h/m

�z���x�s���0�a�
���S�O�� �¡#¢�£�¤%¥�¦S¢§ �¦\¥a¨}¤g�S�ª©z«G¬w ��¤%¢�®x£��°¯� ±£²¥�³��s�¥´¡#¥Sµw�x£�®s �¦\¶w�ª�x·�«

¬w��x¸%¸%�xµ¹¢§¦¹¤%�s%¡º¸�¥a¨�³��s¦S�s% a¤%¥�»¸�¥a¨¼ ª��¢��O a£�³��s¶w@ ½¨~¥�8 ½µw�2¾�¦S¢²¤@��®x£§ a¸%¸
¥a¨|��s¬w»�x¸%�s¦�¤2 a¤%¢�¥�¦S¸s¿#À� a¢§¦�¤g a¢§¦S¢§¦S³Á¤2�S¢²¸#��¢��Â ±£²³��s¶w% wÃ�¢�¤%¸¼»�s¬w��x¸%�s¦�¤g a¤%¢�¥�¦S¸sÃ
 �¦SµE¤g�S�zÄ� ±¤g¦S�x¸%¸}¥a¨�¤g�S��Å!¢��s¡} �¦w¦S¢Æ �¦?¡º�x¤g�¢�®Á¶��x£²¥S¦S³�¢§¦S³O¤%¥½¤g�S�z¸%�x®x¥�¦Sµ
¥��µw�s�µw¢ÈÇ4�s��s¦�¤@¢Æ ±£B¥�¬��s% a¤%¥�ÉÃ�¤g�S�}¸%�x¤�¥a¨� a£�£Ê¬�¥�¸%¸%¢§¶S£���ËwÌw aµ0% ±¤%¢�®���¢��� a£�³��2«
¶w% .¨q¥�%¡º¸�¢�¸8¢Æ¦�Í��x¸%¤@¢²³S a¤%�xµ4¿\Î0¥�8© ÏÐ�ª �¦Sµ?© ÏÒÑO¸gÌS®x�Ó¨~¥S%¡#¸� �»�
®x¥�¦S¸%¤g%ÌS®x¤@�xµ?�x·w¬S£�¢�®x¢²¤@£²Ô\ �¦Sµ¹¸g�S¥aÕ7¦E¤%¥ª®x¥�%»�x¸g¬w¥�¦Sµ¹¤%¥ª�x·w a®x¤%£�Ô´¸%¥�£²Ía �¶S£��
Ö ÌS¤g�S�s�£§ �¦SµÁ¡º¥�µw�x£�¸s¿!���S����x¸gÌS£�¤%¸�®s �¦z¶���®s �%»¢²�xµM¥aÍ��s5�s a¸%¢�£�Ô�¤%¥} a£�£;©ª¿

×�Ø;ÙsÚyÛ!Ü�ÝwÝwÞ



� �������	��
������������������ �������! !�"�	� # ��
��$�
%�l�_'&7b��vi)(�_ad2izf.i+*0_a�-,/.104oqn�b32w�4b�h0e2��f,f._�pxl4b�h�o~pab��0n%m�n%e2_af,i�j	4 `4b�d2egoqp��v_�n5f.i�u65
ovh7((i�h�b(�yovh�_w�98�eBoqnBp�iSfÁ`��y_aeg_a�ym�oyh0e2_�(Sdxb;:��y_7b�h<*8`4iwn2n%_�n2n%_�n�:4iSegl j _�d2f.oviSh�o~p�= e2iSe�b��v�ym
b�h/egoqn@m0f.f._se2dgoqp?>Êb�h<*@:4iwn@i�h�oqpA= e2i�exb��v�ymOn@m0f.f._�e2d2o~pB>|n@i��y��egoyiShcn��"C�i�d#bMdg_au0oy_ED n@_a_,GF?0��H8�h�,È�E0�oyeÊl4bSn�:4_a_ah�n%l�i;D�hMegl4b�e�oye|pab�h!:4_�d2_B*/�4p�_;*8egi�b(d2_a`�d2_�n%_ah/e�b�egoyiShzegl�_ai�d2m
`�dgi):��v_af i�jJI4oy_�b��K(S_E:�dxbSnsr4n@i�e2l4b�eL:4i�e2lE_aoK(S_ah0u�b��y��_�n�b�h<*½_aoK(S_ah0j ��h4p�egoyiShcn�pab�h�: _
_a�0e2d�bSp�eg_;* j dgiSfNM4h�oye2_O*/ovf._ah4n%oyi�h4b��;d2_a`�dg_�n@_�h/e�b�e2oviSh4n�i�j!egl�_�n%_8b��P(�_E:�dxb�n��%�l�_#oQ*/_�b#e2lcb�e�_���b�p�e�n%iS�yu�b;:�oy�voye%mzb�h<*@I4oy_¼b��P(�_E:�d�b�oqp�d2_�`�d2_�n%_ah0exb�egoyi�h.f.oP(�l/eH: _
p�i�h�h�_�pse2_;*RD bSn8`�dg_�n@_�h/eg_;*ÓovhS, �)0Gr�D�l�o~pÉlT*/_�b��ve3D�ove2l _a��bSp�eg�ym´b�hU*V2w�4b�n@oy_���b�p�e2�vm
n%iS�yu�b;:��y_�_a�y_�f._ah0exb�dgm#f.i+*/_��qn��H%�l�_aovdXW¼b�f.ov�ye2i�h�oqb�h4n9D�_adg_(dg_ED�d2ove2e2_�h�bSnX2w�4bY*/dxb�e2oqp
`4iS�vm/h�iSf.o~b��qn�oyh�I4oy_�b��P(�_E:�dxbZ*/o\[;_ad2_ah0e2o~b��BiS`4_ad�b�e2i�dxns�A8�hEe2l�o~n}b�d2egoqp��v_8ove"D�b�n b��qn%i*/o~n2p��cn2n@_B*�M4dxn%e$D�l�_ae2l�_�d egl�oqn�`�d2i0p�_B*/��d2_Áp�i����]*@:4_�oyh0uw_ad2eg_;*_^`C5oyhU*ªh�_ED _���b�p�e2�vm
n%iS�yu�b;:��y_�f.i+*0_a�qn�j d2i�faI4oy_�b��K(S_E:�dxbSn!i�j-*/o\[�_�d2_ah0e2o~b��wiS`4_ad�b�egiSdxns��t¼n@�4b��y�ym�e2l�o~n5�y_±b)*�n
egib/ovh�_ae2o~p8_ah�_adc(Sm´e2_adgf�n"D�l�oqpxl b�d2_@I;b�`��qb�p�_d5»��_a�yegdxb�fÁo!iS`4_ad�b�e2i�dxnziSh1bEp���dguw_;*
n%`4bSp�_��RewiEe2l�_.exb�nfb?b�d2o~n@_�n8egiEp�i�h4n@egd2�4pse�2��4bY*/dxb�e2o~pM`4iS�ym0h�i�f.oqb��qn(j d2i�f egl�_@I4oy_
b��P(S_�:�dxb�ngD�ove2lzegl�_�p�iShcn@e2d�b�ovh/e�e2lcb�e�e2l�_�ps��d2u�b�eg��d2_�eg_ah4n%iSd�u�b�h�o~n@l�_�nBo]*/_ah0e2o~pab��v�ym#i�h
n%iSf._h*/m/hcb�f.o~pab��v�ym�b�pap�_�ngn@oP:��y_�*/i�f�b�ovhi=kjEl;b�eh2��cb)*/d�b�e2o~p�I4oy_Áb��K(S_E:�d�b�o~p j iSd2f nmjn>��8�hziSdo*/_ad�e2i}f�b�oyh0exb�oyh8egl�_�h�i�e2oyi�hMi�j-_a��bSpse!oyh0e2_E(�dxb;:�oy�voye%mwral�i;D�_�uw_adarSegl�_�h�i�h/egd2oyu0oqb��:���e8ps��d2u�b�eg��d2_15Ij dg_a_�I;b�`��qb�p�_d5»��_a�yegdxb�f.o-iS`4_ad�b�e2i�d�n@l�i����]*:4_Megdxb�h4n»j i�d2f._;*Eoyh0e2i b
n%exb�hU*�b�do*pI;b�`��qbSps_#iS`4_ad�b�e2i�dL:0mÁb�h�_a�0`��yo~p�oyeg�ym3b0h�i;D�h�*/o/[;_ai�f.iSdg`�l�o~n@fE�9%�l�oqn�l4b�n
egiL:4_!j iS��hU*ºj d2i�f h�i�h��yovh�_�b�d-`cb�d2egoqb��+*/o/[;_adg_ah/egoqb��S_;2w�4b�egoyi�h4n��H8»h}egl�_�h�_aoP(�lq:4i�d2l�iwi+*
i�j�e2l�_�&7b��yi)(�_ad2iEfÁi+*/_a�qn�j iSd!4 rY��b�h<*V4 r,�En%�4pxl¹b�`�`�d2i�bSpxl¹oqn(j _�b�n@oK:��y_�b�nD7_#n%l4b��v�-n@l�i?D
ovh.e2l�oqn�b�dge2oqps�y_w�H%�l�_}n@i��y��egoyi�h4n�D7_"(Sovuw_`*/_a`4_ah<*Mi�hOb3*/_�j i�d2f�b�e2oviSh
`4b�dxb�f._ae2_�d`s d�b�h7(�oyh7(�i�uw_ad�e2l�_}j ���y�Bd2_�b��!b��/o~n�r�egl�_zp�bSn@_�s!r'��:4_a�yi�h7(Sovh7(.egi.e2l�_&7b��yi)(�_ad2i�f.i+*/_��qn:egl�_af�n%_a�yuw_±n��8�h.e2l�_ �~bSn%e�mw_�b�d7efD7i j ��dge2l�_�d�b�dge2o~p��y_�n�l4bauw_}b�`�` _±b�d2_B*�*0_�b��voyh7(!D�ove2l.egl�_�b��P(�_d5:�d�b�oKt�b�egoyiSh�i�j�n@i��yu�b?:��y_�fÁi+*/_a�qn	, � r � 0G��u´_�l�i�` _�egl4b�eBe2l�_�n@_7d2_�n%���ye�n5pab�h!:4_��4n%_;* egi
n%oyf.`��vo�j m�egl�_�ovh/uw_ad�n@_�oqngn@��_�r�egl�_�p�i�h4n@egd2�4pse2oyi�h8i�j�h�_ED n@i��yu�b?:��y_J*0m/h4b�f.oqp�b��SfÁi+*/_a�qns�I4_aez�4n}h�i;D>i���e2�voyh�_Áe2l�_�b��P(�_E:�dxb�oPt�b�e2oviSh i�j�egl�_On@exb�h<*�b�dv*w=�n%�k=kx'>m>3&7b��yiY(S_adgi
f.i+*0_a��r0n@ovh4p�_'D�_}�4n%_}oye�oyh�egl�_�n@_;2w��_a�G��%�l�_OW#b�f.oy�ve2iSh�oqb�hÁoqn

yzr|{ .F ,\}"~|{R���v�<�m0q{T��P�)� �=k� � }�� � > � =m.S�K.?>
D�l�_�d2_O����8���� b�h<*

� � r ���\��� � �� =m.S��Fn>
� oqn�b�p�iS��`��yovh7(�p�iShcn@exb�h/e

� r��_=k��}�.;>J�|} .� =m.S�²�n>
n%iMegl4b�e

�Ar .F�� = � { .
� >Y��

F



o~n#b�h´oyh0e2_E(�_ada�O8Ij �Óo~n(i+*7*�=I_auw_ah >JD�_3M4hU*ªe2iSe�b��v�ym´b�h0e2o~n@m0f.f�_ae2dgoqp3=Gn@m0f.f._aegd2ovp?>
n%iS�y��e2oyi�h4n��u´_ºjGb�p�e2i�d2oKta_#e2l�_8n%iS�v��e2oviSh4n�bSn� = �_>�r��!= �_>������ ��
	�� ��� = � > =m.S� �q>
D�l�_�d2_�!= � >�o~n�e2l�_��7b�hU*/_ad2fÁiSh<*/_ */_ae2_�d2f.ovh4b�h0e�!= �_>�r���P�)�o=k� � }�� � > =m.S� � >
b�h<* � =k�_>�oqn�bÓ`4i��ym0h�iSf.o~b��JD�l�o~pÉl o~n egiSexb��y�vm\n%m/fÁf._�egd2o~p ovh��Y� ��� � � ��8Ij � o~nzb
n%iS�y��e2oyi�h�i�j y � r�� � =m.S� � >
egl�_ah � l4b�n egi.n%iS�vuw_ � � r�� � =m.S� � >
D�ove2l � rS}"~ {�FB� ���\��� � ���� � � }��J� ����n� .� � }�� ��� �� � � } �� � �! =m.S�#"n>
b�h<* ��r�F$��}�4��i}��<4=f4 }w.?> � =m.S�²�n>

x(_a�0eXD7_}oyh0e2d2i+*0�4p�_}_a�y_�f._ah0exb�dgmzn%m/f.fÁ_ae2dgoqp:j ��h4pse2oyi�h4n"= j i��y�vi?D�ovh7(�,È�;0 >
���\��� =c.�{T� �&% >	r ��' �)(+* ' =k�_> % ' = * ( r .?> =m.S�K.a�6>

C�iSd�_�bSpxl´_a�y_afÁ_ah/e � ��, � =Ie2l�_�n@m0f.f._ae%dgoqp"(SdgiS��` i�j'4 _a�y_�f._ah0exn >�D�_�l4bauw_Ábj�n@_�p�egiSdoj �.-"r0/+� � �21 � � � 1 � �43 1�565�5+1 � �&798
=c.;:vF<:x�): 5�5�5 4�>= � =?> � :
> � : 5�565 > �`>
@A 8�� � =m.S�K.).;>

n%iMegl4b�e�egl�_}f�b�` * ^6� = � * ' � �' ��� =m.S�K.EF6>
o~n�b�*/o\[;_aiSf.i�d2`�l�oqn@f°��%�l�oqn:j iS�v�yi;D�n:j d2i�f e2l�_ºjGb�p�e�e2lcb�e�e2l�_CBwbSpsi):�o~b�h

DFE � r � * E� � � =m.S�K.a�6>
l4b�n */_ae D r��h=k�_>v=c}3.;>HG 7 �$I =m.S�K.��+>

�



D�l�_�d2_ �h=k�_>�oqnze2l�_ �7b�h<*0_ad2f.i�h<*/_�*/_aeg_ad2fÁoyh4b�h/e���8�exn�nm2w�4b�d2_ªo~nMbE`4iS�vm/h�i�f.oqb��� = * � : 5�5�5 : * � >��A%�l�_ */i�f�b�ovh���� A 8�� � D�l�_adg_ ��� ��oqn(egl�_�oyf�b;(S_ * = � - >�j iSd
_�b�pÉl � � , � �x(_a�0eXD7_}_a�yovf.oyh4b�e2_�egl�_�p�_ah0e2d2_15�i�j]5�f�b�n2n�f.i�e2oviShA:0m.e2l�_8n%�7:4n%e2oyeg��e2oviSh

� � = � � r � � } .4 * � =m.S�K. � >
ewovh4p�_ ���\��� =m.X{ � � % >	rS.�{ ��' � � � ' % ' =m.S�K. � >
ovf.`��yov_�n �
	 r * 	 { 	 �

�
�� �<(� 4�}��� }���� �q} * �4�� 	 ��� * � =m.S�K. � >

D7_ lcb±uw_ */_ae��D r��h=k�_>v=c}3.;> G 7 � I =m.S�K.�"6>
j i�d �DFE�� � r�� � * �� � � : � � �� � � : 5�565 � � �� � ��� =m.S�K.a�6>
%�l�_�d2_�j i�d2_'D�_�pab�h½�cn@_ � * � : � � : 5�5�5 : � ' �
b�n(p�iwi�dv*/ovh4b�eg_�n�iShª_±bSpxl � - �

��h � - D7_}l4bauw_#e2l�_!I;b�`��qb�p�oqb�hi=�n%_a_ ,È�;0 >
~ r|4 � �� * �� { ��� � 	 � ���

� 	 � �� � � � � 	 { ���\�
���
� �� � � =m.S��FS�6>

D�ove2l

�
� 	 r .4 =f4 } �3{ .?>o= � }w.?> � � � � �!	 � �{ �"$#&%('*),+ � � 	 � �.- = � }/�O}iF10k> �

� � " � � �
	 � " � � =m.S��Fq.;>

�
� r } .4 = 4�} > {TFn>o=f4�} >_{w.;> � � � � =m.S��F)F6>

D�l�_�d2_'D�_}oyhcn@_adge
� ( r .;: � � r �(j iSd¼b��v� >32� ���):vF<:x�): 5�5�5 :d4 � =m.S��FS�6>

�



C�iSd � =c.S�4"6>	D�_}l4bauw_}e2l�_�h� r }'4 � �� * �� {TFB� * � �� * � } ��� � 	 � � �
� 	 � �� � � � �!	

{ FB� ��� �
�
� � � �� � � { � .4 {�� � �� �\�

�
=f4 } >�{TFn>v= 4a} ><{w.?> � � � � �� � � =m.S��F��+>

x(_a�0eXD7_}oyh0e2d2i+*0�4p�_}e2l�_!I4ov_8b��P(�_E:�dxbzi�jÊiS`4_ad�b�egiSdxn
��� � r �� � � :�� � � r � � �� � � : >H: ��� �YF):��): 5�565 :d4 � =m.S��F � >

%�l�o~n�b��K(S_E:�d�b lcbSn�e2l�_�n@egd2�4pse2��dg_
� 0 =f4�}w.;> n % � � � = % � � � b?:4_a�voqb�h > =m.S��F � >

u´_}d2_a`�dg_�n@_�h/e7oye�oyh�egl�_}` i��ym0h�iSfÁoqb���n@`4b�p�_�n � '� ' r � '� �)(�� �
� � r n@`4b�h � � ' �� : � ' 3	 : 565�5 : � '

7
� : �� � �

� 

� r�� � =m.S��F � >

*/oyf � ' r � 
 {�4�}w.

 � =m.S��F;"6>

n%iMegl4b�e � ( A � � A � � A 5�5�5j i�d2f�n!bLl;b;(}i�j-`4i��ym0h�iSf.o~b��4n%`4bSps_�n��H%�l�_#b��P(�_E:�dxb!=c.S� F � >Êpab�h�:4_�i):�e�b�oyh�_;*Âj dgiSfAb
f�b��/ovf�b��v�§m�*/_E(S_�h�_adxb�e2_}d2_�`�d2_�n%_ah0exb�egoyi�h½i�j7n@� =kx$>`=��iS��h7(�exb;:��y_±b��@D�ove2l�iSh��ym�iSh�_
dgi?D">��C5ovh4b��v�ym�D�_�n@_a`cb�dxb�e2_}i?[?e2l�_8ps_ah/egd2_d5Gi�j]5Gf.i�f._�h0e2��f f.i�e2oyi�hA:0m� r }$4 � �� * �� {�FE� * � �� * � { �

����� =m.S��FS�6>
b�h<*Ui):�exb�ovhUegl�_�d2_a�~b�e2ovuw_zf.iSegoyi�h W#b�f.ov�yegiSh�o~b�h � ����� bSn}b@2w�4bY*/dxb�e2oqpz`4iS�vm/h�i�f.oqb��ovh½egl�_}_auw_a�viS`�ovh7(zb��P(S_�:�dxbzi�j =m.�� F � >xr-=m.�� F � >`=�n%_a_ ,È�?0 >x�
� �N��� �;�����"���-� ���������
u´_}p�i�h4n@oQ*/_ad�b!I4oy_}b��P(�_E:�dxb�n@`4b�h�h�_;*A:0m.b':4bSn%oqn ����� ��� � :4_aoyh7(zdg_�n@`�d2_�n%_ah/eg_;*zoyhÁbl;b;(Mi�j�`4iS�vm/h�i�f.oqb��-n%`4bSp�_±n � ( A � � A � � A 565�5
�	 r�*/ovf�� 	 1��.$r 


( 1 

� 1 
 � 1�565�5 =kF/�K.?>
�



b�h<*ªn%�4pÉl�egl4b�e
� � � ' A � ' =kF/��Fn>

%�l�_�h½egl�_�n@`4_�p�egd2��fÒb�h<*�e2l�_}_aoK(S_ah0uw_�p�egiSdxn�i�jÊe2l�_#j i�d2f
�
�� � � ����� � � ��� � � {

�
�� ����� � ��� =kF/�²�n>

D�ove2l p�i�h4n@e�b�h0ezp�iw_���p�ov_ah0exn � � � � :�� � � pab�h : _ pab��~p����qb�e2_;*ªj d2i�f�d2_a`�d2_�n%_ah/e�b�egoyiSh
egl�_aiSdgmw�%�l�_Z2w�4bY*/dxb�e2oqp�e2_adgf ovh�= F/���6>O*/_dM4h�_�n8bI;b�`��~bSp�_d5»��_a�ve2dxb�f.o!i�` _�dxb�egiSd�D�l�oqpxlD7_�D b�h0e8e2iOd2_a�~b�eg_�D�ove2l?bªn@e�b�h<*�b�dv*�I;b�`��qb�p�oqb�hUj d2i�f egl�_�b0oyh�_ae2o~p8_ah�_adc(Sm´e2_adgf
ovhªb�e�pÉl�d	�i6*/ovh7(S_�d�_;2��cb�e2oviSh-�	C�i�d�e2l�o~n:`���dg`4iwn@_�oye�f��4n@e�l4bauw_'ta_adgizp���d2u�b�eg��d2_w�Xe�i
egl�_"M4dxn%e�exbSn b�oqn�e2i!M4h<*.egl�_"l;b�e 2��cb)*/d�b�e2o~p3I4oy_�b��K(S_E:�d�b�o~p¼j i�d2f�n

� � � � � � � � � � � =kF/� �q>
%�l�o~n�oqn�bzl�oP(�l��ymÁh�iShq5Ge2dgoyu0oqb���`�dgi):��v_afE�u´_8b�n2n%��f._}e2l4b�e�bMps��d2u�b�eg��d2_#j dg_a_O2��4bY*/dxb�e2o~p¼j i�d2f

� � � � � + �
-

� � ��� � � =kF/� � >
= iSh�_�`4iSovh/e�oyh 2w�4b)*/d�b�egoqp@I4oy_Ob��K(S_E:�dxb�o~pMj iSd2f n@`4b�p�_)>}oqn3b0h�i;D�h-� C�iSd % � 8�� �*/_1M4h�_ � = % >	r
_a�0` � � � % � ��� � =kF/� � >
b�h<*½ovexn�bSpse2oyi�h � = % > ��� � = % > � � r�� � 
 � � = % > � � =kF/� � >
%�l�_�h

� = % > �� � � � � +
( -
� � � � � ��� � = % > � �
r � � � � � � = % > ��� � � =kF/�#"n>

D�ove2l � � � = % >�r � � � � � +
( -� � 
 � �+= % >�
 � � = % > =kF/�²�n>

*/_1M4h�_�n#b�h���5 */oyfÁ_ah4n@oviSh4b��5i�dm:�ove�n@`4b�p�_Mi�jXl;b�eO2��4bY*/dxb�e2o~p�I4oy_Áb��P(�_E:�d�b�oqp j i�d2f�ns�8�h�e2l�_�pab�n@_�=m.�� F � >xr-=m.�� F � >
���	 r � = % > �!	 � = % > � � r�� 	 = % 8 � > =kF/�K.a�6>

�



o~n8b�h b	�Áh�_.�yovh�_�b�d f b�`�`�ovh7(���%�l�_�l b�e�2w�4b)*/d�b�egoqp�I4ov_.b��P(S_�:�dxb�oqp j i�d2f�n"D�_ b�d2_
n%_�b�d�pÉl�ovh7(8j iSd�b�d2_h*/_ae2_�d2f.ovh�_;*8��`Oe2i�n@�cpÉlI4oy_�b��P(S_�:�dxb�oqp}b���egiSf.i�d2`�l�oqn@f n��
� ngn@��f._�h�i;D e2lcb�e � � + ( -� � � oqnÊp�iSh0exb�oyh�_;*}oyhÂb#p���dguw_ � � � � =ks)> � i�j<l;b�e	2w�4bY*/dxb�e2oqpI4ov_#b��P(S_�:�dxb�oqp j i�d2f�n j i�dJs$r �/�Xewovh4p�_�� � + ( -� � � oqn�bSngn@��f._B* egi!: _Jl;b�ear/egl�_adg_(_a�0oqn%exnb�*/o/[;_ai�f.iSdg`�l�o~n@fYi�j|n@iSfÁ_'*/m0h4b�f.o~pab��v�ym�b�pap�_�ngn@oP:��y_'*/i�f�b�ovh

� � r�� � =�� > : >	� �+.!:vF):x�<: 5�5�5 � � =kF/�K.).;>
n%iMegl4b�e

� � � � � +
( -
� � ��� � � r ���\��� � �� � �� { �vi;D�_ad7iSdv*0_ad`*/o/[Ê��iS`4_ad�b�e2i�d =kF/�K.EF6>

%�l�_�h�D7_}h�_a_;*�bZ. 5G`4b�d�b�f._aegd2o~p#n@_ae�i�j	*0o/[;_aiSfÁiSd2`�l�oqn%f�n
� � r�� � =ks 8 � � >>	� �+.;:oF):x�<: 5�5�5 � � =kF/�K.a�6>

n%iMegl4b�e

� � � � � � � ���q= � > � � = � >Hr � � � � � +
( -
� � ���+= � � > � � = ��� >9{ �yi;D�_ad7iSdo*/_ad`*/o\[!��iS`4_ad�b�egiSd

=kF/�K.��+>
��i�e2l´e@m0`4_�n i�j */o/[;_ai�f.iSdg`�l�o~n@f�n'=kF0�P.).;>xrJ= F/�P.��n>¼iS�7(�l/e�e2i@:4_Ab0h�i;D�h´_a�/`��yoqpsoye2�vmwr
ovh½i�dv*/_�d�e2i�f�b�ovh/e�b�oyh�e2l�_8psiSh4p�_�`�e�i�j�j�_a��bSp�e�n%iS�yu�b;:�oy�voye%m7j0�8�hEe2l�_}j iS�v�yi;D�oyh7( n@_�p�egoyi�h4n�D7_�n@l4b��y�-(Sovuw_zb.p���d2uw_8i�j�j iSd2f n j i�d#e2l�_A&7b��yiY(S_adgi
`4iSovh/e � � + ( -� � � j iSd"4 r ��b�h<*4 r ��n2b�egoqn�j m/ovh7(Megl�_�n%_ dg_;2w��oydg_af._ahwe�n��
� �N����� 	 
z�������! !�"�	� # �Z
��$� ���
 ������� �$�	��� ���

�J��� � ���	���;���
8�hze2l�_�pabSn%_"4 r �LD�_�iY:�exb�oyh�e2l�_�j i��y�yi;D�ovh7(3I4oy_�b��P(�_E:�dxb�oqp�iS`4_adxb�e2i�dxn|j dgiSf =m.S��F � >
ovh½�v_a�0oqp�iY(Sdxb�`�l�o~p(iSdo*/_ad

� � r �� � � : � � r �� � 	 : � 	 r � � �� � �
��Jr � � �� � 	 : ��� r � 	 �� � � : ���Lr � 	 �� � 	 =��/�K.?>

b�h<* j dgiSf =c.S� F��n>�r9=m.S��Fq.;>"= e2l�_ah = F/�È�+>X:4_a�viSh7(�n egi@} � =c.S�4"6>7b�h<*{ ~ =m.�� FS�6>m>
� + ( -� � { � + ( -� � r }#� =��/��Fn>

� + ( -� rS{ F � =��/�²�n>
� + ( -� 	 rS}3. =��/� �q>

�



b��y�-iSegl�_ad�p�iw_���p�ov_ah0exn�b�d2_}u�b�h�o~n@l�ovh7(
� + ( -�  { � + ( -� 	 r � + ( -	 � { � + ( - � r � =��/� � >

� + ( -� � r � + ( -� � r � + ( -� � r � + ( -� � r � + ( -�  r � + ( -� � r� + ( -	 	 r � + ( -	  r � + ( -	 � r � + ( -�� r � + ( -��� r � + ( -� � r � + ( -� � r � =��/� � >
8�h¹iSdo*/_ad�e2i@M4h<*¹egl�_�n@_�e � � � � =ks)> � p�i�d2dg_�n@`4iShU*/oyh7(Eegi´b l;b�e�2��cb)*/d�b�e2o~p�I4oy_

b��P(S_�:�dxb�oqp½j iSdgf D7_´pab�h pab��~p����~b�e2_Oe2l�_´ps��d2u�b�eg��d2_Eeg_ah4n%iSdar�_�bSpxl p�i�f.`4iSh�_ah0e.i�jD�l�o~pÉlOoqn�bMdxb�e2oviSh4b�� j ��hcp�e2oviShªi�j7e2l�_�� � � � = s > � ���	2w�4b�egoyh7(ÁbMh0��f._ad�b�e2i�d�e2iAt�_ad2i
f._±b�h4n!e2lcb�e�oyh�e2��d2hOb��v��psiw_���psoy_ah0exn!i�jBegl�_#f.i�h�iSfÁoqb��~n � '� � �	 u�b�h�o~n@l-��%�l�o~n:�y_±b)*�n
egi¹b�h\_ah�i�d2f.i��4n8h0��f�:4_ad}i�j}_;2w�4b�egoyiShcn i�j}l�oP(�l ` i��ym0h�iSfÁoqb��`*0_E(Sdg_a_�oyh e2l�_�F+.
u�b�dgoqb;:��y_�n � � � � =ks)> � ��W(i;D�_�uw_adar�baj e2_ad�D�_�*/oqngp�i�uw_ad2_;*?b¹n@i��y��egoyiSh1e2l�o~n�D bamwrXD�_*/_�uw_a�yi�` _B*.bMn%oyf.`��y_ad7b��K(Si�d2oyegl�faD�l�i�n@_�uSb�d2o~b?:��v_8n%_ae�oqn�psiSh4n%o]*/_ad�b?:��vm.d2_B*/�4p�_;*;�C5ovdxn@eJD7_}exb?bw_�b�pap�iS��h/e�i�j�e2l�_}ovd2d2_��y_au�b�h0e7b���egiSf.i�d2`�l�oqn@f n"=kF/�K.a�6>7b�h<*�` i�n@eg�q5
�~b�e2_}egl4b�e'= F/�P.��n>7exb;bw_�n�e2l�_#j i�d2f

� � r � �� {��O= s > >�� �YF): 5�5�5 :d4 � =��/� � >
ovh�(�_ah�_ad�b��G�Xew_�p�i�h<*AD�_}f�b?bw_¼b�h°b�h4ngb�ect

� � � � � � � =ks)> ��� � � r
��E�� � � � � �

�E�� = s 8 � > �� � E �� � �{��vi?D7_ad�iSdo*/_ad`*/o\[;_ad2_ah0e2o~b��;iS`4_adxb�e2i�d =��/�#"n>
D�l�_�d2_}_�bSpxl � � �E�� =ks 8 � >�oqn�b�e�fÁiwn@e�i�j	*0_E(Sdg_a_}efD7izoyh � � ' � �

� � �E�� =ks 8 � >	r �� � � �	� ( � � � 	 ��
�
�
 � ���� E�� �
� � =ks)> � � � � =��/�²�n>

= � ( r|.;>
C�iSd`s'r ��D7_#`4iwn%e2���~b�e2_

� � �E�� =�� 8 � >	r = � + ( - > � �E�� = � > =��/�K.a�6>
b�h<*½ovh½`cb�d2egoqp����qb�d�j i�d"4zr �Âj dgiSf =G�/��Fn> 5o=��0� � >

= � + ( - > � �E�� r � } F � � }¼� � 	}¼� � 	 �	 � ��  =��/�K.).;>
%�l�ovdv*AD�_}ovh/egd2i+*/�4ps_ egl�_�p�iShcp�_a`�e�n�i�j|b�jY*/oyf._�h4n@oviSh<j�� ' j iSd�_±bSpxl � '

, � ' 0_r�� ' =��/�K.EF6>

"



b�h<*½i�j�b�jSn%oP(Shcb�e2��d2_;j
n@oP(�h9= � � ' >�rS{3.!: n%oP(�h9= � � ' � � >	r }O. =��/�K.a�6>

%�l�_�h.e2l�_ D�l�iS�v_#_a�0`�d2_�ngn@oviSh=G�/�4"6>�oqn`= j d2i�f =G�/�K.).?>c>�d2_;2w��ovd2_;*ze2i!:4_#i�jH*/oyf._�h4n@oviSh
� � �� b�h<*\i�j�n@oK(Sh|{O.S� %�l�_E_a�0oqn@eg_ah4p�_�i�jzoyhU*/_a`4_ah<*/_�h/e */oyfÁ_ah4n@oviSh4nZ=��0�P.�Fn>zj iSd
_�b�pÉl � ' oqn!psiSh�h�_±p�e2_;*3D�ove2l�e2l�_�jGb�p�e�e2l4b�e`=kF/� � >�r�= F/�K.a�n>Ê`4_ad2f.ovexnBn@_a`cb�dxb�e2_ */oy�~b�egoyiShb���e2i�f.iSdg`�l�oqn%f�n

� ' = % >	r
_��/` � % � ' �� � ' � =��/�K.��+>
� �' r�� � � ' : � �� r � � = ���r 
 > =��/�K. � >

%�l�_}`4b�dxb�fÁ_ae2_ad s8l4bSn�h4b�e2��d�b��y�vm�b!*/ovf._ah4n%oyiSh�=�n@_�_$:4_a�vi;D">
s'^ , sE0_r � � �� =��/�K. � >

����eJ:4_�n%o]*/_±nJs$D�_}h�_�_;*.iSe2l�_ad`*/oyfÁ_ah4n@oviSh4b��92w�4b�h0e2ove2ov_�n|j i�d 
 � ���): 5�565 :d4 �
� ' ^ , � ' 0_r ��� ��� ' =��/�K. � >

%�l�_�n%_ae �Ys$: � ' � �' � 	
p�i�h/e�b�ovh4n.e2l�_ jSngpab��voyh7( `4b�dxb�fÁ_ae2_ad�nmj0� � e�egl�_E_ah<*
oyeAD�ov�y�#eg��d2h iS��eªe2lcb�e�e2l�_*/o\[;_aiSf.i�d2`�l�oqn@fz= F/�K.a�n>|pab�h n@iS�v_a�ym!:4_#_��/`�dg_�n2n%_;*!:/mzj ��h4p�egoyi�h4n:i�jÊn2pab��y_d5Goyh0u�b�d2o~b�h0e
u�b�dgoqb;:��y_�n

� r s � �
� ' r � ' s � � � ' : 
 � ���): 5�565 :d4 � =��/�K.�"6>

t#n%oyh7(zegl�_�n@_�p�i�h4p�_a`�exn�e2l�_ fÁiwn@eJ(�_ah�_ad�b��Bb�h4n2b�emt j i�d'=��0���n>7oqn:j i�d"4zr �

� � �E�� =ks 8 � >�r } � F � � {�s � �� {�� � � �	 s � � �	 :4� � 	 {�� � s � � � 	� � 	 {�� � s � � � 	 :9} �	 � � �	 � �� {�� 	 s � �	  =��/�K.a�6>
�`:0u/oviS�4n%�ym�h�_aoyegl�_ad s h�i�d � 	 pab�h@:4_O*/_aeg_ad2f.ovh�_;* j dgiSf egl�_"l;b�egh�_�n2n�p�i�h4n@egdxb�ovh/e�n��8�h�iSdo*/_ad�e2i */_aeg_ad2fÁoyh�_�egl�_}e2l�dg_a_}h/��fÁ_ad2o~pab��4`4b�dxb�fÁ_ae2_ad�n	� � :
� � :�� 	 D�_}f�bam�n@_�e

s$rS.;: � 	 r . =��/��FS�6>
dg_�n@`4_�p�egoyuw_a�vm!D�_}f��4n@e�i):�exb�ovhi=G�/�P.Y.?>�j iSd

s$r �): � 	 r . =��/��Fq.;>
%�l�_�h½ove�d2_�n%���ye�n:j d2i�fNl;b�egh�_�ngn

�
� r �

� :�� � r } .� :	� 	 r . =��/��F)F6>
�



� �N��� �� ���;� 
����� ��# �!���R�� �H#
%�l�_Z:4b�n@o~p�*0o/[;_aiSfÁiSd2`�l�oqn%f = F/�P.��n>�oqn8iY:�exb�oyh�_;*Uj dgiSf egl�_On@m�n@e2_�f i�j¼h�iSh��yoyh�_�b�d*/o\[;_ad2_ah0e2o~b��;_;2��cb�e2oviSh4n

� � � = s 8 � >�r��	�-= � + ( - > � � = � � >
� =I���K.?>
D�l�_�d2_':/m */_ad2ovu�b�e2oviSh�i�j =kF0�P.��n>

� E�� = � � >	r � � �� � �E = � � > =I����Fn>
u´_}�4n@_}e2l�_8ngpab��v_}oyh0uSb�d2o~b�h0e�uSb�d2o~b?:��v_�n"=��0�P.�"6>XD�ove2l

� 	 r � =I���²�n>
%�l�_�h½egl�_!I;b�`��~bSp�_15%��_a�ve2d�b�f.o4iS`4_ad�b�egiSdxn¼b�`�`4_�b�d2oyh (MovhR= F/�K.��q> b�dg_

� �� � : �� �  �� =�� : � > � ��
��

��
� =Ih�i */o/[;_adg_ah0e2oqb�e2oviSh.i�j � > =I��� �q>

D�ove2l
� = � : � >	r � } F �"} � � { �

� � � :�}#� � } 	 � �}#� � }  	 � � : { �	 � � } � �  =I��� � >
�(+ ( - = � : � >Xr � }"F �$: }#� �}¼� � : { �	 � �  =I��� � >

%�l�_O*/o\[;_aiSf.i�d2`�l�oqn@f =kF0�P.��n>7oyh0uwiS�yuw_±n|e D7i8j ��h4p�egoyiShcn
� r �h= � � : ��� >
� r �O=�� � : ��� > =I��� � >

egl4b�e�fM�cn@e	:4_!*/_aeg_ad2fÁoyh�_;*8j d2i�f
� = � : � >XrSy � � + ( - = � � : ��� >cy =I���#"n>

D�l�_�d2_
yzr � ��

����
��
������

����
��
����

 =I���²�n>
8�f.`4iwn%oyh7(Áe2l�_!:4iS��h<*�b�dgm¹psiSh<*/ove2oviSh4n!=��0� � >(egl�_Án@iS�v��e2oviSh´i�j =I���#"n>�oqn���h�o]2w��_�b�h<*
pab�hZ: _O(Sovuw_ah.oyhOn%_ad2ov_�n:j iSdgf

�!=�� : � >Hr ��' �)(+ ' � � # � -
��� �)(E=c}3.?> � F ' � 	 � �

� = 
 {�F �N}�.;>��

 �P= F �@>��K=kF 
 { � ��}w.?>�� � ' � � � =I���K.a�6>

.��



�O=��$: � >�r ��' �)( ��� �)(1=m}O.?> � F ' � 	 � � � = 
 {TF �@>��

 �K=kF ��{w.;>��P= F 
 { � � {TFn>�� � ' � � � � � =I���K.).;>

��i�e2lUj ��hcp�e2oviSh4n�b�d2_Á_ah/egoydg_�b�h4b��ym0e2oqp��@%�l�_ BwbSp�iY:�oqb�h y =I�����n>¼oqnsr5l�i;D�_�uw_adar-h�i�e
egl�d2i��7(Sl�i���e#ovh/uw_adge2oK:��y_�i�hªe2l�_$D�l�iS�y_ � : � 5�`��qb�h�_w�

� n@��fÁf._;*(��`#j i�d2f j iSd��1b�h<* � o~n�i):�e�b�ovh�_;*8baj e2_adBoyhcn@_adge2oyi�h}i�j4egl�_:j ��hcp�e2oviSh4n=Gn@_a_�=m.��P. � >xrK=��0�P.�"6>m>
� r s6= � � � � { � � � 	 { � 	 � � > =I���K.EF6>
� r s

3
� � � � � � 	 =I���K.a�6>

h4b�f._a�vm

� r F �
������� ���
	���������

� � � � 	 n@oyh � � sF�� �� � ��� n@oyh � � sF � �� � � � p�i�n � � sF�� �� � 	 � =I���K.��+>� r "9�� n%oyh � � sF � �� � �
� n@ovh � � sF � �� � � � n%oyh � � sF�� �� � 	 � =I���K. � >
C�d2i�f =I���P.a�6>xr-=I���P.).;>�iSh�_Âpab�h�_�b�n@ov�ymA(�_ae�e2l�_�n%_ad2ov_�n�_a�0`4b�h4n%oyi�h j i�d"*0_ae_y

*/_�e_y=��$: � >	r ��' � � �<(
� ' � ��' � � � =I���K. � >

= � (�( r .?>
:���e�bzp��yi�n@_;*Mj iSdgf>j iSd

� ' � l4bSn�h�iSe`: _�_ah.i):�exb�ovh�_;*���x(_auw_�d2e2l�_a�y_�ngn�D�_"D7_ad2_}b;:��y_
egi.n%��f e2l�oqn�n@_�d2oy_±n�bSn�j iS�v�yi;D�n��%�l�_�nm2w�4b�d2_8i�j!egl�_��7b�h<*/_�d2f.i�h<*/_'*/_�e2_adgf.oyh4b�h/e	(�oyuw_�n"=Gb�e � 	 rS.?>��r
� � 	 {�F � � � r } s 	 ��= � > � =I���K. � >
n%iMegl4b�e`s � �X=ks 1 �n>7oyf.`��voy_�n � 1 ��=*� � �n>7d2_�n%`4_�p�e2ovuw_a�ym��9%�l�_zn%_a`4b�dxb�egd2ov���r �

n%_a`4b�d�b�eg_�n(b!*0iSf�b�oyh� 1 �+^ l�_ad2_�*/_ae y r �#pab�hO:4_:j ���\M4�y�v_;*(iSh�b�h8ovhqM4h�ove2_�h/��f�:4_ad;i�j ta_adgi?5Ge2dxb��2_�p�e2i�d2ov_�n
� ' : 
 � �+.!:vF):�� 5�5�5 � 8

j dgiSf egl�_O*/iSf�b�oyh� � �+^�D�l�_ad2_O*/_ae y � �/�
%�l�_�p���d2uw_�n � ' b�d2_3(�oyuw_ah :/m

� ' ^ � .J{ �F �

 ���9�  � { �" 
 � � � r � =I���K.�"6>

.Y.



−2000

−1000

0

1000

2000

η

−500 −400 −300 −200 −100
ξ

C5oP(���d2_�.Y^	%�l�_'ta_ad2i�e2d�b �2_�p�egiSd2ov_�n � ' b�hU*½e2l�_8n%_a`4b�dxb�egd2ov�½ovh= � : � > 5G`��~b�h�_
%�l�_�mAD�_adg_LM4d�n@e */oqngp�i�uw_ad2_;*�:/m�h/��f._ad2o~pab��;p�i�f.`���e�b�egoyiShcn"=kC5oK(��J.?>��8�e�oqn�iY:/u0oyi��4n@�vm�n@�7(Y(S_�n%e2ovh7(Megi.b�e2eg_af.`�e7b!uU_aov_adxn%e2d�b � `�dgi+*/�4p�e¼b�h4ngb�ect

*/_ae_y�= � : � >Xr ��' ���
�� � .X{ � F �


 ���9�  � { �" 
 � � ���� =I���K.a�6>
%�l4b�e(egl�oqn�o~n�oyh.jGbSpse�p�iSdgd2_�p�e�p�b�hZ:4_ uw_�d2o/Mc_;*Moyh�egl�_#j iS�y�vi;D�oyh7(8jGb�n@l�oviSh-�&�iShcn@o]*0_ad(egl�_}`4iS�ym0h�i�f.oqb��

� 	 {��<�3{ � r � =I����FS�6>
D�ove2l�oye�n:jGbSp�egiSd2oKta_;*Mj iSdgf 	��\���c=k��}�� � >�r � =I����Fq.;>
n%iMegl�_}_a�y_afÁ_ah/e�b�dgmzn@m0f.f._�e2d2o~p:`4iS�vm/h�iSf.o~b��qn�i�j �	� � 	�\��� b�d2_* � =
�g>	r �<: * � =
�g>	r�� : * 	 =
�g>	r } � =I����F)F6>
��mÁn@m0f.f._aegd2o~p�_au�b��y�cb�e2oviSh�i�j|e2l�_}`�dgi+*/�4p�e`D�_#lcb±uw_�

��' � � �+��� %(% 
' ��)( -
� .`} � �


 � � r ��' ��� � .`} � ��

 � � �  

.�F



r n@ovh � �� � =I����FS�6>
&�i�d2d2_±n@`4iSh<*0oyh7(��ymZD�_'(S_�e

*/_ae_y�= � : � > r �
��' � � �+ � � %(% 
' ��)( -

�� .X{ � F �

 � � � {

� } �" .

 	 � 	 ��

r 	��\��� n%oyh � �� � =I����F��+>
D�l�_�d2_ �Zr �F � : � r � }3�" =I����F � >
u´_�pab�hz_��/`4b�h<*Z=I����F��+>5ovh/egi}b#`4i?D7_ad�n%_ad2ov_�n5i�j � � : � � : � 	 ��ewm0f.f._�e2d2m�f�b;bw_�n5n%��d2_egl4b�e�e2l�o~n�n@_adgoy_�n7pab�h�:4_ dg_�j iSdgfM���qb�eg_;*zoyh�e2_adgf�n:i�j* � =
�g> : * � =
�g> : * 	 = ��> 5
t#n%oyh7(�e2l�_ah�=I��� F)F6>JD�oyegli= ��� F � >`D�_�i):�e�b�ovh´b.n@_adgoy_�n�_a�0`4b�hcn@oyi�hEb�nºovhi= ���P. � >��}��m
bzh/��f._ad2o~pab��cp�iSf.`cb�d2o~n@i�h�D7_�pab�h�`�dgi�uw_¼e2l�_aovd�o]*/_�h/egoye%mw�C5ovh4b��v�ym�D�_�p�iShcn@o]*0_ad�e2l�_�n%_a`4b�d�b�egd2oy���r
� ovf.`��ym0oyh (�=Gn2bam<> � 	 r �): � � rS} � � =I����F � >
%�l�o~n�m/ov_a�]*�n�:0m=I��� F)F6>xr-=I��� F � >

} * � = ��>�r � � � r } � F � =I����F � >
%�l�_�h

*/_ae_y�= � : � >�� � �)( r � n@ovh � �� � � � =I����F;"6>
ovf.`��ym0oyh ($t�_ad2i�n�i�j�*/_�e_yÐb�e ��r ��b�h<*

} �F �3rS= 
 � > � : 
 ����� } ��� � =I����FS�6>
� e�egl�oqn�`4iSovh/e�e2l�_$t�_ad2izegdxb �2_�pse2iSdgm � ' e2i��4pxl�_�n�e2l�_8n%_a`4b�dxb�egd2ov���%�l�_�d2_a`�d2_�n%_ah/e�b�egoyiSh´i�j e2l�_zj ��h4pse2oyi�hi*0_ae_y=�� : � >ºn@ovf.`��yo\M4_�n�o�j D�_zd2_�e2��dghUegi
egl�_�dg_a�qb�e2oyuw_7p�iwi�dv*/ovh4b�eg_�u�b�d2o~b?:��v_�n � � : � � : � 	 ��%�l�_�p��7:�o~p|_B2��4b�e2oviShA= ����FS�n>Ên%�7()(�_�n@e�negl�_}o]*/_ah0e2o\M;pab�e2oyi�h � � r .� F s �� = � � } � 	 > =I���²�S�6>

.��



=?>H: � : � p�m�p��yo~pd>
%�l�_�h�D7_"M4h<*½_±bSn@ov�ym * � = ��> r �* � = ��> r � F s * � = � >�r �F �* 	 = ��> r }"s

3
� �!= � >� " r � � } �" =I���²�q.;>

n%ize2l4b�e"=I��� FYFn>xr9= ����F � >|b�dg_8ngb�egoqn Mc_;*��	%�l�_ �7b�h<*/_adgf.iSh<*0_"*/_�e2_adgf.oyh4b�h/e.��= � >-D�b�n*/_1M4h�_;*.oyh =c.S� � >x�	8�h � 5»n@`cbSp�_}e2l�_8n%_a`4b�dxb�egd2ov�ªpsiSh4n%oqn@e�n�i�j�egl�d2_�_}n@egdxb�oK(Sl0e(�voyh�_±n� � } � � r �):7b��v�-`4b�ovdxnJ=?>H: �U> > �r�� =I���²�)F6>
p���e2e2ovh7(#egl�_(`��qb�h�_�oyh0e2i�n@ov�zn@_±p�e2i�dxn��H%�l�_am�p�i�d2dg_�n@`4iShU* egi8e2l�_�n@oy��_a�y_�f._ah0exn�i�j�e2l�_
n%m/f.fÁ_ae2dgoypJ(SdgiS��` , 	 =�n@_�_A=m.��P.Y.?> 5o=m.��P.s�q>m>��'C�d2iSf =I����F��+>xr�= �������n>JD7_zn%_a_}e2l4b�e#e2l�_
ovh/uw_ad�n@_�oyf�b;(S_#i�j7b3ta_adgize2d�b �2_�p�egiSd2m � ' p�i�h4n@o~n@e�n i�j�n%oy��n%e2dxb�oP(�l/e��yovh�_�n�b�n�D7_a�y�.� F s_�� = � � } � � >	r 
 � : 
 ��8�x :7b��v�-`4b�ovdxnJ=?>H: �U> > �r�� =I���²�S�6>
%�l�dg_a_zi�j7egl�_�n@_��yovh�_�n(ovh/eg_adxn%_�p�e�e2l�_�n2b�fÁ_zn@_±p�e2i�d}b�h<*ªegl�_�n%_z�yoyh�_�n ovh/eg_adxn%_�p�e�_�b�pÉl
i�e2l�_ad�iSh e2l�_A:4iS��h<*�b�d2m?i�j¼e2l�_�n%_�p�egiSdarBo�� _w�½i�h e2l�_�n%_a`4b�dxb�egd2ov���8�h�CBoP(���F�D�_
`�dg_�n@_�h/e!egl�_�d2_±n@���ve2oyh ( ovf�b?(�_:j i�d:egl�_�o]*0_ah/egoye%m}_a�y_�f._ah0e�i�j , 	 b�n:n%_�p�egiSdarw`�dgi �2_�p�eg_;*
i�hªe2l�_�= � � : � 	 > 5G`��qb�h�_w�
� �N��� � �i�$���H� �#
��h�e2l�_}�voyh�_�b�d�n@`4b�p�_�=m.�� F � > � ' r '�� �)( � � = � �K.?>
D7_8psiSh4n%o]*/_ad�egl�_O2��cb)*/d�b�e2o~p#iS`4_adxb�e2i�d

} � �� � : �� �  � = � : � > � 
��
��

 = � ��Fn>
= */o/[;_adg_ah/egoqb�e2oyi�hzi�j � oyhcp��y�<*0_;*�> D�oye2l � egl�_�f�b�egd2oy��= ��� � >x�H%�l�oqn!iS`4_ad�b�egiSdJ*0_�p�iSf�5
`4iwn%_�n�oyh�e D�iz`4b�d2exn��|{�� n@i�e2lcb�e�j iSd¼b��y� �

�
� � A � � :�� � � � � A � � = � �²�n>

x(i;D�D�_�n@`cb�h � � :0mMfÁiSh�i�f.oqb��qn!i�j�*0_E(Sdg_a_ �
��� �)( � + �

-� � � � � ��� = � � �q>
.s�



0

5

10

15

20

25

y3

-15 -10 -5 5 10 15
y2

CBoP(S��d2_'F+^X%�l�_�n%_�p�e2i�d � � ovh = � � : � 	 > 5�`��qb�h�_$D�ove2lZta_adgiSegdxb �2_�pse2iSdgoy_�n`. � 
 � �

egl�_ah�e2l�_}f�b�` �,oqn

� + � -� =
�
� � + � -� r , � � { �

� � { F
� �6= ��}�� > 0 � + � -�

} F� = �N}��J{�F6>v= ��}���{ .?> � + � -�H� �
} .� = ��{TFn>o= �L{w.;> � + � -� � � = � � � >

� + � -� =
�
� � + � � �� >	r = ��{ .?>v= � �a}¹�&�L}w.?> � + � -� � � = � � � >

C�d2i�fa= � � � >xr<= � � � >�D7_�d2_�psi)(Sh�oPta_7e2l4b�e�b��y�4n%`4bSps_�n � � */_�psiSf.`4iwn%_�oyh0e2i'*0oyd2_±p�e�n@��f�n
i�j!_auw_�hªb�h<*.i+*7*ª`4b�d2exn"= e2l�_}`4i;D�_ad � i�j �8oqn�_�uw_ah.iSd�i+*7*�r�dg_�n@`4_�pse2oyuw_��ym<>

� � r � + � -� � � + � -� = � � � >
� + � -� r n%`4b�h � �;� � � � � � � � ,�� � 0� �)( = � �#"n>

� + � -� r
n%`4b�h � � � � � � � � � � �H� � � , ��� �� 0� �)( = � �²�n>
n%iMegl4b�e

�
� +�� -� A � +�� -�

�
� +�� -� A � +�� -� � � = � �K.a�6>

. �



&�i�d2d2_±n@`4iSh<*0oyh7(��ym�e2l�_�n%_ae�i�j�_�oP(S_�h/u�b��v��_�n � + � - i�j �,iSh � � *0_�p�iSfÁ` i�n@_�n
� � r � + � -� � � + � -� = � �K.).;>

%�l�_}_aoK(S_ah0u�b��v��_�n:i�hª_�b�pÉlOn%�7:4n@`cbSp�_ � +�� -� b�d2_8h�iShq5 */_E(�_ah�_ad�b�e2_#j i�d�M4�0_;* �E�C�iSd�egl�_}_auw_ah�`4b�dgeJD�_"M4h<*
� + � -� r�� .� , � � � }w=I���"}w.��n> � {¹� = �"}w.;> � 0 8�!� �+.!:vF): 565�5 :B, � F 0q{ . � � = � �K.EF6>

C�iSd�ovh4p�dg_�bSn%oyh7( �8egl�_}_aoP(�_ah/u�b��y��_�n � + � -� */_�p�dg_�bSn%_w���ªiSdg_ai�uw_adXD7_"M4h<*
� + � -� r � + � -� : � i+*7*
� + � -� r � + � -� } � ����{�F � � : � _auw_ah = � �K.a�6>

D�l�_�d2_ � � {�F � o~n�e2l�_�n%f�b��v�y_�n%e:_�oP(S_�h/u�b��v��_#i�j � + � -� �
��h � ' = � �P.;> � { �
l4bSn�e2l�_}f�b�e2dgoy�zj iSd2f�

�
�
�
�
�
�
�
�
�
�
�
�
� ' : �
� ' : � + '�� � - �
� � + ' � � - � + '�� � - �

� � + ' � � - � + ' � 	 - �
� � �

�
�

� �
�
�
(
��
�
�
�
�
�
�
�
�
�
��

= � �K.��+>

D�l�_�d2_ � � = � � >-o~n egl�_�d2_±n@e2dgoqp�egoyi�h i�j �A= �">;e2i � � � � ngn@��fÁ_�D7_XD b�h0e!e2i}p�b��qps���qb�e2_
b�hª_aoK(S_ah0uw_�p�egiSd�oyh � ' D�l�oqpxl�oqn�h�i�e�oyh � � = � 1 
 >x��8Ij

� ��� � � � r�� j i�d�� �r�� � = � �K. � >
egl�_ah

� ' � ' r�� + ' -� � ' : � ' � � ' = � �K. � >
ovf.`��yov_�n j i�d(egl�_�p�iSf.`4i�h�_ah0e � � i�j�e2l�_�ngb�f._#_�oP(S_�h/uw_�pse2iSd7oyh � � : � 1 
 e2lcb�e� � r }3= � � }�� + � -� �3> � � � + � � � - � + � � � - = � �K. � >
W(i;D7_auw_adar = � �K. � >Mo~nMh�i�eªpsiSd2dg_�p�e�� 8�h4n%e2_�bY* D7_ªj iS��h<* b�h oyh+M4h�oyeg_En%_;2���_ah4p�_Ei�j
p�i���h0e2_ad�_a��b�fÁ`��y_�ns�-%�l�_�n@f�b��y�y_±n@e�i�h�_�n�b�d2_

� + �  -� r � + � � -
	

r 	 � 		 � + ��
 -� r � + 	 � -� � r .��)F �
� + � 	 -� r � + � ( -

�
r �

	 	 �	 � + 	 ( -� r � + 	 � -� � r 	 � 	
(
	� + � � -	 r � + �  -� ( r � � � � + 	 ( -� r � + 	 � -� � r 	 	 ��	� + � � -� r � + �  -� r �

(
� 		 � + 	 ( -� r � + 	 � -



r 	 ����	� + � � - r � + � 	 -�f� r � � 	 	 � + 	 � -� r � + 	 � -� � r 	�

��(
	

= � �K.�"6>
. �



%XD7iM_aoK(S_ah0u�b��v��_�n�pab�hOiSh��vmªpsiSoyhcp�o]*/_}o§j � � } � � oqn�_auw_ahOb�h<* �
� : � � b�d2_8�~b�dc(S_w�&�i�h4n@_;2w��_ah0e2�vm j i�d#n%�4pxlªpsiSoyhcp�o]*/ovh7(8`cb�oydJD�ove2l � � 1 � � :,� � 1 � � e2l�_}ovh/uw_ad�n@_= � � � }�� + � � -� � �O> � �

*/iw_±n h�i�e(_��/o~n@ea�Ê����e�oyhObY*7*/oyegoyi�h
� � � � � � � � � � �r � = � �K.a�6>

n%oyh4p�_ � � = � � � >�oqnJ*0oqb?(�iSh4b��!b�h<*½ovexn�_a�v_af._ah0exn�b�d2_�b��v�-h�iShq5 ta_adgi��%�l0�4n!e2l�_�_aoP(�_ah0uw_�p�e2i�dxn-oyh � � � : _��yiSh (Soyh ( egi�� + � � -� � b�d2_�f.oqngn@oyh (�� � h0mzn@fÁiwiSe2l
j ��hcp�e2oviSh�oyh �zb�hU* � D�l�o~pÉlOpab�hZ: _�b�`�`�d2i��0oyf�b�e2_;*���h�o�j i�d2f.�vmMi�uw_ad p�iSfÁ`4bSp�e */i?5
f�b�oyh4n	:/mÁ` i��ym0h�iSfÁoqb��~nX*/��_ egiMegl�_'uU_�oy_ad�n@e2d�b � b�`�`�d2i��0oyf�b�e2oviSh.egl�_aiSdg_af pab�h�h�i�e:4_�b�`�`�d2i��/ovf�b�eg_;*�:0m.e2l�_ _�oP(S_�h�`4iS�ym0h�i�f.oqb��qn:i�j!egl�_}iS`4_ad�b�e2i�d!= � � F6>x�%�l�o~n ovh4p�i�f.`��y_�e2_ah�_±n2n8p�b�h�: _´ps��d2_;*�:0m
bY*7*/ovh7(1b �voyh�_±b�d�e2_adgf oyh
egl�_iI4oy_
b��P(S_�:�dxbze2iZ= � � F6>xr�_w�G(��

{ �
� � �� � { � �� �  : � 2� � = � ��FS�6>

8�h½jGb�p�eLD7_zn%l4b��v�Bn@_a_�oyhªegl�_zn%�7:4n%_;2���_ah/e�n%_�p�egoyiShOe2l4b�e}n@�cpÉlOe2_adgf oqn�_�n2n%_ah0e2oqb��
j i�d�n@_a�§j]5%bY* �2iSovh/egh�_�n2n�i�jÊe2l�_�e�pÉl�d	�i6*/ovh7(S_�d�iS`4_adxb�e2i�da�
� �N��� �@�X�������
�;�� !�"�z� �i�"�	�$�H�!�
u´_�n@exb�d2e�j d2i�f =��0�P.a�6>�b�h<*ªpsiSh4n%o]*/_ad�egl�_}iS`4_ad�b�e2i�d

� r } � E,� � �� � E � �
�E�� �� � � { � � E � E �� � E = � �K.?>

D�l�_�d2_ � � 8�� o~n(b�dm:�ove2dxb�d2mOb�hU*ªe2l�_}j ��h4p�egoyiShcn�� E = � >7b�d2_��yovh�_�b�d�oyh � � E � b�h<*ª�v_�j e
i�e2l�_adcD�oqn%_ziS`4_ahEj iSd�bAD�l�oy�v_w�3%�l�_.n%` _±p�e2dg��f i�j � pab�h:4_.pab��qp����qb�eg_;*@D�oyeglEe2l�_
f._�e2l�i+*Mi�jJew_�pse2oyi�h � �	%�l�_ah�D�_#f b±m�l4bauw_}_aoP(�_ah/j ��hcp�e2oviSh4n�� b�h<*½_�oP(S_�h/u�b��v��_�n �

� �Tr���� = � ��Fn>
��mÁb�h°b�`�`�dgiS`�dgoqb�e2_zpxl�i�oqp�_#i�j7b3(wb��7(S_}j ��h4p�egoyi�h
	

�Rr���� � = � �²�n>
D7_$D b�h0e�e2i�e2d�b�h4n�j iSd2f � oyh0e2i�b�n@exb�h<*�b�dv*pe�pÉl�d	�i6*/ovh7(S_�d�iS`4_adxb�e2i�d#oyh � 5»n@`4b�p�_

}�~ � {� � r�� � = � � �q>
W(_�d2_'~>o~n�e2l�_!I;b�`��qb�p�_d5»��_a�yegdxb�fÁo i�`4_adxb�e2iSd

~�r .� � � E�� � �� � E � �6� �
�E�� �� � � = � � � >

. �



b�h<*
 oqn�b `4i�e2_ah0e2o~b�� */_a`4_ah<*0oyh7(�iSh 	´b�h<* � �	%�l�_'*/_�e2_adgf.oyh4b�h/e � oqn�p�i�f.`���eg_;*j dgiSf
� r = */_ae � � � �E�� � > � � = � � � >

b�h<*ªp�i�f._�n�iS��e�j dgiSf =G�/�P.��n> bSn
� =ks

8 � > � � r } .� �+= � � 	� {�F � � �	 >9{TF)s � � = � 	� { � � �	 >
{ F)s;� � �� � �	 { .F s 	 � 	 � = � � � >

%�l�o~n:j ��h4p�egoyi�hªp�b�h@:4_}_a�0`�d2_±n2n@_B* :0m � � �E � _�b�n@oy�vm.b�n j i��y�vi?D�n:j dgiSf = ���K.?>
� =ks

8 � = � � >c>H� � r|} .� =I� � � 	� {�F � � � �	 > � = */_ae �"= � � >c> � = � �#"n>
� j eg_ad�f����ve2oy`��yoqp�b�e2o§i�h�D�ove2lOb�`�`�d2iS`�d2oqb�e2_�` i;D7_adxn�i�jgs$D7_ iY:�exb�oyh�j d2iSf =I���#"n>

� = � : � >	r } .� �A=�� � : � � >o=k*/_�e_y=�� � : � � >m> � = � �²�n>
D�l�_�d2_ � oqn�h�i?D e2l�_3*0_ae2_adgf.oyhcb�h0e:i�j�e2l�_ f b�e2dgoy�Z= ��� � >x�8�h�iSdv*0_ad�e2i!M4� 	iD7_�n@exb�d2e�j dgiSf

� � � � � � r } � E,� � � �� � E { � 	� � E  � �
�E�� � �� � � { � 	� � �  

{ � � E � E � �� � E { � 	� � E  = � �K.a�6>
u´_#f�b�expxlze2l�_LMcdxn@e�i�dv*/_�dJ*/o\[�_�d2_ah0e2o~b��4iS`4_ad�b�e2i�d�`4b�dgexn�ovh= � �È�q>�r_= � � � >�b�h<*= � �K.a�6>

}�F�� E � 	� � E � �
�E�� { � � � r|}�� E �� � E =I�vh � � > � �

�E�� = � �K.).;>
%�l�_}ovh/eg_E(Sd�b?:�ov�yoye%m�p�i�h<*/ove2oyi�h.j iSd�e2l�o~nJ*/o/[;_adg_ah/egoqb���_;2w�4b�egoyi�h½o~n�� � E �

�

�
� � � � r

�� � � �
�

�
� � � E = � �K.EF6>

8Ij = � �K.EF6>�o~n:j ���/M4�v�y_;*!D�_}iY:�exb�oyhEb8j ��h4pse2oyi�h��.n%iMegl4b�e
� E r � � � � �E�� �� � � � = � �K.a�6>

8�h.jGbSp�e�r7D�_}p�b�hEn%l�i;D _�b�n@oy�vmMegl4b�e

��r
�vh � � = � �K.��+>
.6"



b�h<* � � r � {TF)s � �� 	 r F)s � 	 = � �K. � >
j ���\M4�y�H= � �P.EF6>�b�h<*R= � �K.a�n>��X%�l�_ah = � �K.).;>�o~n�n@iS�vuw_;*�:0m

	 r .F =c.�{ � >w�yh � � = � �K. � >
b�h<*½egl�_}` i�e2_ah0e2o~b��Bp�i�f._�n�iS��e�b�n

 = � > r } � E,� � � �� � E � � �
�E�� � 	� � �  { � �

�E�� � 	� � E � 	� � � �
{ � � E � E � 	� � E = � �K. � >

^(��_ egiZ= � �P.a�6>xr9= � �P. � >7e2l�_"M4d�n@e�eg_ad2fYoyh�e2l�_ `4i�e2_ah0e2o~b���o~n�bzp�iShcn@exb�h/e¼b�hU* D7_'(S_ae
 = � >�r .

� = � � }w.?> � E�� � � � �E�� � �yh � �� � E � �vh � �� � � { p�iSh4n%e = � �K.�"6>
%�l�_'D b±uw_�j ��h4p�egoyiShcn � r�� � � �ir � �H�� + � � � - � = � �K.a�6>
l4bauw_Áb@ta_adgi½i�j#i�dv*/_�d �� =m."{ � >¼iSh _�b�pÉl¹egdxb �2_±p�e2i�d2m � ' b�hU*UiSh e2l�_�n@_a`cb�dxb�e2dgoy�D�l�o~pÉl pab�h�: _�n%_a_ah.j d2i�f

� ���� r p�iSh4n%e 5 � ��P�)� n@ovh � sF = � � } � � > � = � ��FS�6>
D�l�o~pÉl´j iS�y�vi;D�n j d2iSf =I���K. � >xr`=I����F��+>xr"= �������n>�b�h<* = � ���6>x� �ªiSd2_�i�uw_�d8e2l�_ªn%`4_�p�e2d�b��*/_�(S_ah�_�dxbSpsm.oqn��vo�j e2_B* o§j � oqn�oydgdxb�egoyi�h4b��	=Gb�h<*�s$r .Sr4n2bam<>J*0��_}e2i�e2l�_}j iSd2f = � �K. � >
i�j � � b�hU* � 	 =�p�i�f.`4b�d2_"D�ove2l = � � FS�6>m>��X%�l0�4nJD�_�p�iShcp��y�<*0_#e2l4b�e=c.?>Mj i�d � r �½e2l�_�e0pxl�d	�i6*/ovh7(S_ad}i�` _�dxb�egiSdzo~nºi�h��ymEj iSdgf�b��v�ymOn@_���jGb)*��2iSoyh0earÊn@ovh4p�_

ovexn�_aoK(S_ah0j ��h4p�egoyiShcn:j iSd2fÒb�h�oyh4psiSf.`��v_ae2_¼n@_�e
8

= Fn>Mj i�d � � �8e2l�_3e�pÉl�d	�i6*/ovh7(S_�d:i�`4_adxb�e2iSd�oqn7n@_a�§j]5%bY* �2iSovh/e7o�j � 2� � b�e��v_�bSn%ea�	C�iSd=Gn@_a_�=c.S���6>m>
� r�F)�!}w.!: �Z����� = � ��Fq.;>

ovh4n@_�d2e2oviSh�i�j = � � F��n>7oyh0e2i�= � �P.�"6>J(Sovuw_�n�e2l�_�ew��egl�_adg�qb�hU*½f.i+*/_��	, � 0�r<D�l�oqpxl�oqnb0h�i;D�h�e2i�:4_ _���b�p�e2�vm.n%iS�y� :��y_w�
%�l�_ D�bauw_�j ��h4pse2oyi�h4n � l4bauw_}n@��`�` i�d2e�i�h�b�h0mMfÁoyh�ovf�b��0e2dgoqb�h (S�y_�i�j|b8n%_�p�egiSd �.-�oyh� 5%n%`4bSps_w�	%�l�oqn�egd2o~b�h7(��y_}oqnX:4iS��h<*/_;*Z:/m.egl�d2_�_ egdxb �2_±p�e2i�d2oy_±n

� ' � : � ' � : � ' 3 ^


�
� 
 � � 
 	 : 
 	 r 


� { 
 � � . = � ��F)F6>
.��



� �N��� � 	 � �������! !�"�	� # ��
��'�
%�l�_'&7b��vi)(�_ad2i}f.i+*/_��/j iSdJ4zr �#oqn!n%e2ov�y��egiwizn@`4_�psoqb���e2iO*/dxbED (S_ah�_�dxb��;p�i�h4p��v�4n@oviSh4n
j dgiSf oye�r�_w� (���oye�nLW#b�f.oy�ve2i�h�oqb�h=m.��P.?> oqn�n@_�`4b�d�b?:��v_w�`8»h�jGbSp�e`D�_'D7_ad2_�b?:��y_8egi�M4h<*l;b�eJ2w�4b)*0dxb�egoqp"I4oy_¼b��K(S_E:�d�b�o~p:j iSd2f n:b��qn%i j iSdJ4zr
����u
oye2l s : � 	 : � �bSn�oyh�=��0�P. � >xr=G�/�P. � >�D�_}f�b;bw_(egl�_�b�h4ngb�emt

� � �� � r }"F � � }w= � �� {�� � �  � E> s}3= � � � �	 � �	 } � 	 �  � � �  > s �} �� � � � � s 	 = � �K.?>
� � �� 	 r }#� � 	 }�� � � � � 	 s`}���� �  � 	 � 1s � = � ��Fn>

� � ��  r }(� �  }w= �

 � � �  {�� 	 � � � � �	 � �	 > s} � � �  � � s � = � �²�n>

� � �	 	 r }�� �  � � �	 � 	{ � � �	 � ��}O= � � ( �  � � �	 � � �  { � � � � �	 > s} � � � � � � � �	 � � s � = � � �q>
� � �	  r { .F � � � � � � 	 }�� � 	 � 	 �  s = � � � >

� � �� r|} F � � � � � � �{ �
� � �	 � � � � �	 }�� �  � � s = � � � >

W(_�d2_ � 	 b�h<* � �pab�h :4_.ngpab��v_;*ªe2i�i�h�_�:0mªegl�_Áb���egiSf.i�d2`�l�o~n@f�n'=��0�P.s�q>xr�=��0�P. � >x�ew_�e2e2ovh7(ze2l�_ah�s$r �8e2l�_�&7b��yiY(S_adgiA��oy_af b�h�h�o~b�hMj i�d$4zr1�.b�`�`4_�b�d�n��u´_�l4bauw_�egi}n@i��yuw_�e2l�_�_;2w�4b�egoyi�h4n5d2_±n@���ve2oyh ( j dgiSf _;2w�4b�egoyh7(}b��y��n@ov�8psiSf.`4iSh�_ah/e�n
i�j!egl�_}p���dgu�b�e2��d2_#eg_ah4n@i�d�e2i!ta_�d2i��	%�l�_�n@_}b�d2_}`4iS�vm/h�i�f.oqb��4_;2��cb�e2oviSh4n�b�h<*Z*/_a`4_ah<*
i�hEe2l�_8j i���d2eg_a_ahEu�b�dgoqb?:��y_�n � ��� � i�j"= � �K.?>��U= � � � >��3%�l�_zh/��f�:4_ad�i�j _;2w�4b�egoyiShcn(�yov_�n
n%iSf._ED�l�_ad2_A:4_ae D7_a_ahw.�� 	 b�h<*�.a�  �¹t¼n@oyh (Ee2l�_On@_�uw_ah/e%m65�_�oP(Sl0e}u�b�d2o~b?:��v_�n � � � � �
j dgiSf = F/� �q>�e2l�_Eh0��f�:4_adMi�j�_;2��cb�e2oviSh4nAD7iS���Q*\l4bauw_: _�_ah p�iShcn@o]*0_adxb;:��ym :�oP(Y(S_ad
n%e2oy�v���ZuU_ n@iS�vuw_;*Ee2l�_._B2��4b�e2oviSh4n':/m?n@i��yu0oyh7(ZM4dxn%ezb��v��_;2w�4b�e2oyi�h4n$D�ove2l¹�v_�n2n}e2l4b�h
egl�oydge@m¼e2_adgf�n-b�h<*8ovh4n@_�d2e2ovh7(�e2l�_ahzegl�_�dg_�n@���yeBoyh0e2i�e2l�_J:����Pb}i�j4egl�_�_;2w�4b�egoyi�h4n��H%�l�oqn
egd2oyu0oqb��yoKta_;*�b��yfÁiwn@e b��v�-i�j�egl�_afE�-%�l�_}d2_±n@���ve�oqn

�
� r � �



} � � 	 r } 	

	
�


{ �
	� � r } 	� � � �



{ �
	
�


} � ��
� � � r } �� � �
 { 	 � � 
 }w.

� 	 r
�
� � �
 }�� 
 {

�
� �

��( r �


}w.

�� r }
�
 � 	


{ � �



} � � 
 {

�
� �

� � r .
� � r }

�
 � 
 { 
 �

�
� r }

�
 � �


{
�
� � 
 }

�


��� r �
	
� �


} �
� � 
 { 	

	
�
�
	 r �

 � 
 { 	
�


r �



�
�
 r } �



{ �

= � � � >

F��



��oyuw_ahÁe2l�_O��oy_af�b�h�h�o~b�h= � �P.;>��U= � � � > b�h<*�e2l�_}��h�` _�d2e2��dm:4_;* j i�d2f
�(+ ( - r �

�
� }"F � � }¼� � �	 }�� � �}¼� � �	 }(� � � { � � �

�
� � � � �	}�� � �

�
� � � � �	 }"F � � � � { 	  � � �	

 �� = � �#"n>
D7_8p�b�hOn@i��yuw_�=I���4"n>�ovh�e2_adgf�n:i�j!egl�d2_a_#j ��hcp�e2oviSh4n

� r �h= � � : � �	 : � � > = � �²�n>
� 	 r � 	 = � � : � �	 : � � > = � �K.a�6>
�  r � ;= � � : � �	 : � � > = � �K.).;>

D�ove2l�e2l�_CBwb�p�i):�o~b�hOf�b�egd2oy�
y r

�
�
�
�
� ��
�� �

��
3

�� �
�� ��� ���

�� �
3 ��

3
�� �
3 �� ��� �

3
��
�� ��

��
3

�� ��
�� ��� ��

 �
�
�� = � �K.EF6>

u´_�n@_ae
� 	 r � `r|. = � �K.a�6>

u´_"M4h<*.e2l4b�e(i�h��ym � */_a`4_ah<*�n�i�h �


�voyh�_±b�d2�vm

� r �
� { �



� � = � �K.��+>

b�h<*½egl4b�e
� � r .F �  = � �K. � >

&�i�h4n@_;2w��_ah0e2�vm */_ae1y oqn ovh<*/_a`4_ahU*/_ah0e i�j �


� %�l�_�j ��h4p�egoyiShcn � � :�� 	 :�� �pab�h�: _

_a�0`�dg_�n2n%_;*.oyh�n%��f.f._;*z��`�j iSd2fÒp�iSdgd2_�n%` i�h<*/ovh7(S�vm.e2i�=I���P.��+>xrK=I���K. � >
�
� r .F �

� ��� %������ � � � 
 
 
 �  � n%oyh � � sF�� �� � ��� n%oyh � � sF � �� � � �
� p�iwn � � s F � �� � 	 � psiwn � � s F � �� � " � = � �K. � >

� 	 r F ��
� �

� ��� %������ � � � 
 
 
 �  � n%oyh � � sF�� �� � ��� n%oyh � � sF � �� � � �
� n@oyh � � sF�� �� � 	 � p�iwn � � sF�� �� � " � = � �K. � >

�  r ��n@ovh � � sF � �� � � � n%oyh � � sF � �� � � �
� n@ovh � � sF�� �� � 	 � n%oyh � � sF�� �� �  � = � �K.�"6>

F+.



%�l�_�n%_a`4b�d�b�egd2oy� ��r � = � �K.a�6>
o~nX(Soyuw_�hA:/mÁe2l�_��7b�h<*0_ad2f.i�h<*/_'*0_ae2_adgf.oyhcb�h0e��r }"s � �!= � � : � � : � 	 : � d> � = � ��FS�6>
i�dL:0m � r }(�g*/_ae �(+ ( - = � ��Fq.;>� r F � � 	 }iF ��� � 	 {w.�F;" � � � �}3. � �  � 	{¹��� 	 � �	 }w.s�S� � � �	 �  = � ��F)F6>
�ªi�d2_ai�uw_ad�D�_}i):�e�b�ovh

*/_ae_yzr ��
�
�P�Y�
� 
n@oyh � � �� � � = � ��FS�6>

D�ove2l � �G� r � sF�� �� = � � } � � > = � ��F��+>
b�h<*

*0_ae � = � : � 	 : � E>	r } .� � = � � : � �	 : � � >+*/_ae_y�= � � : � �	 : � � > � = � ��F � >
8�h.egl�_}pab�n@_!4zr
�ze2l�_ */oqngp��4n2n%oyi�h.i�jÊe2l�_Oe0pÉl�d �i6*0oyh7(�_ad�iS`4_ad�b�e2i�d�`�d2i0ps_a_;*�n�b��yiSh (
egl�_.�yovh�_�n#i�j¼n%_�p�egoyiSh � ��%�l�_.�yovh�_�b�d!*/o\[�_�d2_ah0e2o~b��!i�` _�dxb�egiSdz`4b�d2ezovh�= � �P.;>}oqn#h�i;D=qj iSd`s$r � 	 r � `r|.;>

� � r .F = � 
 { � > � � } .
� = � �
 }¹� � 
 { �n> � 	{ � = � ��F � >� 	 r � � 	 = � ��F � >�  r � � } .F = � 
 } �n> �  = � ��F;"6>

%�l�_�oyh0e2_�(Sdxb;:�oy�voye%mEpsiSh<*/ove2oviSh = � �K.EF6>#oqn#j ���/Mc�y�y_B*Eb�h<*Uegl�_Án@iS�v��e2oviSh¹i�j�e2l�_ */o\[�_�df5
_ah0e2o~b��!_B2��4b�e2oviSh�= � �P.��n>#o~n3= � �P.s�q>}b�n(j iSd!4 rA�/�A%�l�_z` i�e2_ah0e2o~b��!j iSdgfM���qbZ= � �K.�"6>
dg_af�b�ovh4n�psiSd2dg_�p�e b�h<*�m/ov_a�]*�n�e2l�_!4zr
�Zew��egl�_ad2�~b�h<*.f.i+*0_a��`4iSeg_ah0e2oqb����
� ������L�;�
�;�� �	�$# �3��� �
8�h´pab�d2d2m0oyh (½i�uw_ad¼e2l�_�n%_Mdg_�n@���yexn�e2i@(�_ah�_ad�b��X4 D7_Mf��4n@e¼p��~b�d2o§j mªegl�_MfÁ_�b�h�ovh7(.i�j
egl�_}`4b�d�b�f._aeg_ad �



oyh= � �P.;>��U= � � � >�� � n2n%��f._

� r �!= � � : � �	 : 5�5�5 : � �� >
�1	 r � 	 = � � : � �	 : 565�5 : � �� > =?"/�K.?>� � ���):2� : 5�5�5 :14 �

FYF



egiL:4_�b`:4bSn%oqp	*/o/[;_ai�f.iSdg`�l�o~n@f ngb�e2o~n»j m0oyh7(�e2l�_�_;2w�4b�egoyi�hzb�hcb��yiY(Si��4n5e2ih=I���#"n>���%�l�_ah
b�h�iSegl�_ad�:4b�n@o~pX*/o\[�_�iSf.i�d2`�l�o~n@f oqn-i):�exb�ovh�_;* j dgiSf�=?"0�P.?> :/m�b�`�`��yo~pab�egoyiSh�i�j�b(�voyh�_�b�d
f�b�`AD�oyegl�e2d2o~b�h7(����qb�d(f b�e2dgoy�

� r ��{ ��% � % ��� ���
� � � � �

�1	 r � 	 { ��% � � � �%���� ��� ���
� 	 � � � =?"/��Fn>

ewi´e2l�_ l b�e � ov_af�b�h�h�oqb�h¹i):�e�b�ovh�_;*V:0m¹i���d.b��P(�iSd2ove2l�f */_�` _�h<*�nziSh
�
 =f4 }SFn> �= 4 _auw_ah >5dg_�n@`4_�pse2oyuw_��ym

�
 =f4 }�.?>v= 4 }U�6>J= 4 i+*7*�>�`cb�dxb�f._aeg_adxnsrnD�l�oqpxlZ*/d2i�`.iS��e

i�j`*/_ae y b�h<*Ee2l�_adg_E:0m*/dgiS`´iS��e}i�j e2l�_Ze0pxl�d �i */oyh (S_ad#i�`4_adxb�e2iSd��.^(_±n@`�ove2_zi�j e2l�_
egd2oyu0oqb��;b�`�`4_�b�dxb�hcp�_8i�j!egl�_�n@_}`4b�dxb�f._ae2_�dxn:ovh.e2l�_3*0o/[;_aiSfÁiSd2`�l�oqn%f = "/� F6>xr0e2l�_am b�d2_
p�i�h�h�_�pse2_;*�D�ove2l�b�hOb�h�h�i�m0oyh7(�psiSf.`��voqpab�e2oviShzi�jÊe2l�_'� ov_af�b�h�h�oqb�h.b�n"= � � � >|n@l�i;D�ns�u´_El4bauw_ªh�i�e@*0oqn2psi�uw_�d2_;* mw_aeMh�_ED _a��b�p�e2�vm1n@iS�vu�b?:��v_Ef.i+*/_a�~n h�i�d�l4bauw_@D�_:4_a_ah b?:��v_.e2iOe2dxb�h4n»j i�d2f h�_ED�b/h�i?D�h?oyh0e2_E(�dxb?:��y_�f.i+*/_a�~nºovh/egiª_a��bSpse2�ym´n%iS�vuSb;:��y_
j i�d2f�ns�!W(i;D�_auw_�dar4e2l�_�_a��bSp�eg�ymOn@i��yu�b?:��v_ j i�d2f�i�j�e2l�_�ew��e2l�_adg�qb�h<*ªf.i+*/_a�~n j iS��h<*
l�_�d2_ */o\[�_�dxnMj d2i�f e2l�_b/h�i;D�h iSh�_ ,È�;0�� �ªi�d2_ai�uw_ad�rJD�_El4bauw_´n@l�i?D�h e2lcb�e�e2l�_
j i�d2f�b��yoqn%f i�j|e2l�_'l;b�e'2w�4bY*/dxb�e2oqp!I4oy_Âb��P(�_E:�d�b�oqp#j iSdgf�n ovf.`��voy_�n�b�h´b��P(�iSd2ove2l�f j iSd
egl�_�*/_�j iSdgf�b�egoyi�h i�j4_a��bSp�eg�ym¼n@i��yu�b?:��v_�f.i+*/_a�~n�oyh0e2i�iSegl�_adB_a��bSp�eg�ym¼n@iS�vu�b?:��v_:fÁi+*/_a�qns�
	 ��
6� ���'��J� �
,/.d0OC��_&7b��yiY(S_adgi�r B�� �Eb�egl-�4k!l/m�n��9.�� =c.a� � �n>�Fq.a�0r_F+.a� � r4oP:�oQ*��_.�F =c.a� � .?>�� .a�0�
, F?0 �¹� � � ���qn%l4b�h�_aexn b/m�b�h<* � � �¹�0k5_adg_a�yi�f.i�u�rwk!l0m�ns�<� _�`-�4��� =m.��;"S�6>��+.a�0�
,È�?0'u �<� ���l��!b�h<* � � % ��dm:�ovh�_adar �ªi+*0_ad2hOk!l/m�n@o~panLI4_aege2_ad�n � .���=c.a��� � >�F)Fq.��/�
, �)0 � � �z�7%-��dc:�oyh�_�dar�&�i�f.fE� �Eb�e2l-�4k!l0m�ns�9.).6" =c.a�;"!"n>�� ��� 8 �¹� � �7ewl�o�j f b�h�b�h<*
� � �z�7%-��dc:�oyh�_�dar�&�i�f.f���h-� �Eb�egl-�4k!l/m�n�� .EF � =m.a�!"S�6>���� � �

, � 0!IB�-��dgoyh7b;r � �<% ��dm:�ovh�_ad}b�h<*x8�<u
m/�v�qb�do*_^`W(o]* */_ahOb��K(S_E:�d�bSn#i�j7egl�_A=Gn@��`4_ad1>&7b��yi)(�_ad2iÁb�hU*pew��egl�_adg�qb�hU*½f.i+*/_��qn�rwl�_�`q5�eglE� � � � Fq.��/�
, � 0 � �)&7b�`4_a�y�~b/r �¹�;��iwn%_ahq:cb���fEr � �;% ��dc:�oyh�_adE^�ewi��yu�b?:�ov�yove@m�i�jce2l�_ � � oyh0e2_E(�dxb?:��y_n%m�n%e2_afErwl�_�`q5�eglE� � � � �S� �
, � 0��#�<ew��e2l�_ad2�~b�h<*�r4k!l0m�ns�<� _�u�� � ��=m.�� � .?> FS�q.��.b�hU* � =m.a� � F6>".�� � F0�

F��

http://xxx.lanl.gov/abs/hep-th/9705219
http://xxx.lanl.gov/abs/hep-th/9707005

