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¨JR.t*T®���=WcRB�=t=d~U{`ce=U�b(dXdXt�Wab(d~¤�u=UZd~U �c� bAWc¤�¨^e � TVU Ù UXUX� � u�§hb�TVRÆ¨�d~R.���Qt�`cbA` � R.u=b(TQd~R � `�¨�R.t=T®��¦>U¿R(£>§(WcUZbA`
� ���>R(Wc`cb(u=d~U � uå`ce �®�hÖ UZT®�&NåÕ�UXWcU�¨�U��=WaU � UZu¡`�WcU � t=TV` � £ãR(W�ª¥b(½ � � l `ce*bA` � e�RÆ¨�`ce=bA`�ÉQÊÌËQÍZÎwÏ �®� bA¦QTVU
`yR¢�*WcR �B� ��U � t=daeæb(dXdXt�Wab(d~¤	£ÌR(W´b � bAW � UX`;¤ØR(£¿�*WcR(�>UXWc` � U ��� t=daeæb � T®bA`y` � d~UÔd~R.u � `cb(uw`XY0UZu�UXWc§(¤ � t=Wc£ãb(d~U � Y
�*e�R.u�R.uÔ£ãWcUZvSt�UZu=d � U � b(u=�ÔU~ô�UZd~` �®� Unª�R(Wau¯doe=bAWc§(U � N
½¿e�U�dXb(T®dXt*T®bA` � R.u � �*WcU � UZuw`yUZ�Ee�UXWcU¯¨JUXWcU¢��R.u�U¯b � £ÌR.T®T®R©¨ � NE°�U¢e=b � U¢t � UZ�I`ce�U¯ºLi^_ £ãt=u*d~` � R.u=b(T¥R(£
��UXWa��UX¨Ób(u*�[²>t=u=§(UXWZN ikt�U¢`yRë`ce�U � ���>R(Wc`cb(u=d~U�R(£ � UZ� � };d~R(WcU � `cbA`yU � Y{`ce�U7«ÿ´7b(u=�E«Lµ�UZTVUZd~`yWcR.u � R(£
½ � b(u=�×`ce�U�¹ÿ´�b(u=�Ø¹LµëR(£Jª¥b�¨�UXWcU � u*dXT®t=��UZ�¯U~ÒS�*T � d � `cTV¤ � u×`ce=U´dXb(T�dXt=T®bA` � R.uCNh½¿e�U�½ÃWcR.t=T®T � UXWy};O¢bAWa` � u �
é �(�·êJ� � UZt=��R(�>R(`yUZuw` � b(T � ¨�UXWcU�§(UZu�UXWabA`yUZ�æ¨ � `ceë`ce�R � U � `cbA`yU ��� uØ`ce=U � b(TVUZu=d~U(Y2b(u=�	¨ � `ceØ`ce=U�£ãR.T®TVR©¨ � u�§
WcUX£ãUXWcUZu=d~U�d~R.u Ö §.t�WabA` � R.u � öJ«ÿ´ f «LµQ�Z« ] f £ãR(W�½ � ° f YQ¹ÿ´ f ¹LµQ�m£ãR(W^ª¥b ° f b(u=�¯�ÿ´ f �Lµ r £ãR(Wk�hN=½¿e=UmWab(� �®� t � UZ�¨JUXWaU(ön£ãR(Wn½ � YJ¾ANí«�bBNgtë£ÌR(Wn`ce�UG´¡YQµåb(u=� ] � `cbA`yU � Y2b(u=�æ�SNg��£ãR(W�`ce�UG¶ � `cbA`yU � ÷2£ãR(Wnª¥bBY{¾AN ±A¹SY0�SNg�BY2�SNí¹b(u=�Ø�SNí¹�bBNgtCNh£ãR(Wm`ce�U¤´.YQµLY ] b(u=�^¶ � `cbA`yU � YLWcU � �>UZd~` �V� UZT®¤Q÷Lb(u*�×£ÌR(Wn�hY0¾AN®¾Z¹�bBNgtCNn£ãR(W�`ce�U¤´¡Y;µëb(u=� ]� `cbA`yU � b(u=��¾ANí¹�bBNgtCN2£ÌR(W{`ce=U�¶ � `cbA`yU � NJ½¿e�U�¦*b �c���{� UX`{t � UZ��e�UXWcUk¨¥b �¿�c� u=§.TVU~}9ïn£ÌR(W{`ce�U � UZ� � d~R(WcU � `cbA`yU �
R(£�½ � b(u=��ª¥bBY*b(u=���=R.t�¦*TVU~}9ïh�*T�t � b �c� u�§.T®U � e=UZT®T>R(£Ã�>R.T®bAW � |ZbA` � R.uÔ£¼t=u=d~` � R.u � £ãR(W¿`ce�U � b(TVUZu=d~U � `cbA`yU � R(£
b(T®TCbA`yR.� � NJ��R(W�ª¥bBY*b(u�U~ÒB`yWab �a� u�§.TVU � e�UZT®T�R(£0¹ ] R(Wa¦ � `cb(T � ¨¥b � b(�=��UZ�&N0½¿e �®� b(��R.t=uw` � `yR�b�`yR(`cb(TCR(£{¾Z R(Wc¦ � `cb(T � £ÌR(W^½ � Y&¾~��R(Wc¦ � `cb(T � £ÌR(W�ª�b�b(u=�Ø¾Z«´R(Wc¦ � `cb(T � £ãR(W��hN
½LR�R(¦*`cb � uæ`ce�U � u¡`yUX§(Wob(T � R(£^`ce�U�Õ�b(� � TV`yR.u � b(uæ`ce=bA`�bAWcU�d~R.���*t�`yUZ�åR.uÐb7WcUZb(T � �*b(d~UÔ§(W � �CY0¨�U�e=b � U
t � UZ�7b(u7UZvwt �®� b(TVUZuw`�dXt=`yRAô	R(£J�A�(��u^¤�`yR�WaUX�=WcU � UZuw`�`ce=Uhdoe=bAWc§(U���UZu �c� `;¤(N��ku=d~U � UZTV£Ì};d~R.u �c�®� `yUZu=d~¤�¨�b �
b(dae � U � UZ�CYÃ`ce=U�§(W � ��¨¥b � WaU Ö u�UZ�E�ãWcUZ�*t=d � u�§�`ce�U � �*b(d � u�§�¦>UX`9¨JUXUZuë§(W � ���>R � uw` � ¦S¤7e=b(T®£o��`yR¯d~R.���*t=`yU
`ce�U�`yR(`cb(T2UZu�UXWa§(¤(YÃbA`yR.� � d´£ãR(Wad~U � b(u*� � `yWcU �c� N´½¿e�U � b(���*T � u�§�R(£�WaUZd � �=WcRBdXb(T � �*b(d~U�¨¥b � ��R.u�U�t �a� u�§Ôb
�$¶ ì�¶ ì×¶.��O¯R.u Ù e�R(W � `4};�"b(d Ù ��U � eCN�_�TV`ce�R.t�§.eëª�b(½ � � l �®� b(u � u � t*T®bA`yR(WZY � `�e*b � ¦>UXUZu � e�RÆ¨^uØ`ce*bA`
`ce �®� T®bAWa§(U � b(���*T � u�§ �®� u�UZd~U �c� bAWa¤�`yR�WcUX�=WcRB�=t=d~Um�=WaR(��UXWoTV¤�`ce�UmUZu�UXWa§(UX` � d � R(£"`ce�U � ¤ � `yUZ� é ±A«BY�±Æ�(êKN
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� � §.t�WcU��Sö�]Ju�UXWc§(¤ � UXW � t � � ��� `yR(Wc` � R.u�£ãR(W¿dXt�¦ � dkª¥b(½ � � l Y�£ãR(W{`yUX`yWabA§(R.u=b(T��¼d � WadXTVU � �Jb(u=��Wae�R.�n¦�R.e=UZ��Wab(T
� � vSt=bAWcU � �J� �®� `yR(Wc` � R.u � N2½¿e=U�£¼t=T®T � ¤B��¦>R.T � bAWcUm`ce�UkWcU � t=TV` � R(£0ÉQÊÌËQÍZÎwÏ2YB¨^e�UXWaUZb � `ce�UkR(��UZu � ¤B�n¦�R.T � bAWaU
`ce�U��"�JºL_��0° WcU � t=TV` � N�½¿e=U��*bA`y`yUXWau � R(£{`ce�UÔ� �®� `yR(Wc` � R.u � ¨�UXWcU�`cb Ù UZuæ£ÌWcR.� `ce�U�U~ÒS�>UXW � ��UZu¡`XN�½^e�U
dXb(T®dXt=T®bA` � R.u � ¨JUXWaU���R.u�U�bA`m`ce�U�U~ÒB�>UXW � ��UZuw`cb(T"T®bA`y` � d~U�d~R.u � `cb(u¡`XN�½¿e=U´T � u�U � bAWcU Ö `k`yR�`ce�U�WaU � t=TV` � R(£
ÉQÊ�Ë�ÍZÎwÏ2YQ`yRÔ§.t � ��U�`ce�UhUX¤(U(N�]�u=UXWc§ � U � bAWcUhWcUX£ÌUXWaWcUZ�¯`yRÔ`ce=bA`kR(£0`ce=U´dXt=¦ � d��Qe=b � UnbA`k`ce�U´U~ÒB�>UXW � ��UZuw`cb(T
T®bA`y` � d~U�d~R.u � `cb(u¡`XN

°�U�e*b � U Ö W � `�d~R.u �a� ��UXWcUZ��`ce=U^t=u=� ��� `yR(Wc`yUZ��dXt�¦ � d¥�*e=b � U(N"°�U�R(¦=`cb � u�b(u�UZvSt � T � ¦*W � t=��T®bA`y` � d~U�d~R.u � `cb(u¡`
R(£Ã±wNs�¡¶�bBNgt&NVY � UXWc¤�dXT®R � U^`yRh�=WcU �B� R.t � ºÃi¿_²WcU � t=TV` � £ãWcR.� ºÃ_���° �K±wNs�¡¹hbBNgtCN � é ±A¹·êQR(W�¨ � `ce��*T®b(u�U~}K¨¥b � U �
�K±wNs�¡¹(¶�bBNgtCN � é ±A«·ê�dXb(T®dXt*T®bA` � R.u � N¥½¿e�UnºLi¿_ WcU � t=TV` � t=u*��UXWcU � ` � ��bA`yU �c� §.u �VÖ dXb(u¡`cT®¤�`ce�UnT®bA`y` � d~Und~R.u � `cb(u¡`
R(£"`ce�U�dXt�¦ � d��*e*b � U(Y=¨^e � daeÔU~ÒB��UXW � ��UZuw`cb(T®TV¤ �®� £ÌR.t=u*�Ô`yR�¦>Un±wNí¹.±´bBNgtCN
°�U�e=b � UÔu�U~ÒB`hd~R.u �a� ��UXWcUZ�ë`ce�U�UZu=UXWc§(¤Ø§.b � u	£ÌR(W´b¢£ÌUXWcWaRwUZTVUZd~`yW � d�� ��� `yR(Wc` � R.uCN¢_¥`he � §.eØ`yUZ���>UXWabA`ct�WaU(Y
ª¥b(½ � � l � e�RÆ¨ � b�dXt�¦ � d � ¤S����UX`yWc¤æ¨ � `ceåu�RØu�UX`��>R.T®bAW � |ZbA` � R.uCNÐ�^�>R.uÐTVRÆ¨JUXW � u�§×`ce�U�`yUZ���>UXWabA`ct�WaU(Y
`ce�WcUXU´£ãUXWcWcRSUZTVUZd~`yW � dh`yWab(u �a� ` � R.u � bA�=�>UZbAWZö Ö W � `XYC`yR�bÔ`yUX`yWabA§(R.u*b(T$Y&`ce�UZu�b(u×R(Wc`ce=R(WcR.��¦ � d´b(u=� Ö u=b(T®T®¤�b
Wae�R.�n¦>R.e�UZ��Wab(T>�*e*b � U(N0°�Une*b � U´dXb(T®dXt=T®bA`yUZ��`ce=U�UZu�UXWc§(¤�b � b�£ãt*u=d~` � R.uÔR(£"£ÌUXWaWcRwUZT®UZd~`yW � dm� �®� �*T®b(d~UZ��UZuw`
£ÌR(W�`;¨�R�� � ô�UXWaUZu¡`¿� ��� `yR(Wc` � R.u � ö0`ce�U�Woe�R.��¦>R.e�UZ�=Wab(TCb(u=��`ce=U�`yUX`yWabA§(R.u=b(T$N{�4u�`ce�UhdXb(T®dXt=T®bA` � R.uCY=¨�U�e=b � U
t � UZ�Ôb´dXt�¦ � d�d~UZT®T�¨ � `ce�b´T®bA`y` � d~U�d~R.u � `cb(u¡`¿bA`¥`ce�UkU~ÒB��UXW � ��UZuw`cb(T � b(T®t�U(YBb(TV`ce�R.t=§.e�U~ÒB�>UXW � ��UZuw`cb(T®TV¤�`ce=U
t=u � `md~UZT®T �®� £ÌR.t*u=�×`yR¢��UX£ãR(Wa� � T � §.e¡`cT®¤¢b(dXd~R(Wa� � u�§�`yR�`ce�U � ¤S����UX`yWc¤×R(£J`ce�U�£ÌUXWcWaRwUZTVUZd~`yW � d�� �®� `yR(Wa` � R.uCN
°�U¿¨ � T�Twu�UX§.T®UZd~`0`ce �®� ��UX£ãR(Wa��bA` � R.uCY �c� u*d~U�R.t=W2§(R.b(T �®� `yR � b(T � �=bA`yU{`ce=U{WcU � t=TV` � R(£ÃÉQÊÌËQÍZÎwÏ�¦w¤´d~R.���*bAW � u�§
`ce�UZ� ¨ � `ce×¦>UZu=doe=��bAW Ù i��"½GdXb(T�dXt=T®bA` � R.u � Nn½ÃR�`ce=bA`mUZu=�CYC¨�U�t � U´`ce�U��"��ºÃ_���° ��UX`ce=RS� é ±A¶BYÃ±(±·êKY
¨^e � doe �®� `ce=U¢��R � `�b(dXdXt�WabA`yU×ik��½ÓbA�=�=WcR.b(doeE¨�e � daeEdXb(uE¦>U�t � UZ�E`yR � `ct*��¤	`ce=U � U � ¤ � `yUZ� � N�½^e�U
d~R.���*bAW ��� R.u �®� �=WcU � UZuw`yUZ� � u¯� � §.t�WcUh�SYQ¨^e � dae � e�R©¨ � `ce�UnUZu�UXWc§(¤�b � b�£¼t=u=d~` � R.u¯R(£�`ce=Un� �®� �*T®b(d~UZ��UZuw`
R(£0`ce�U´½ � bA`yR.�ð�ã`ce�U�� �®� `yR(Wc` � R.u � UZd~`yR(W �®� `cb Ù UZu×£ãWcR.�õ`ce=UnU~ÒB�>UXW � ��UZuw` é ±A�Aêã�oN�°�U�dXb(u7R(¦ � UXW � Uh`ce*bA`
`ce�UnbA§(WaUXUZ��UZu¡`k¦>UX`;¨�UXUZu7¦>R(`ce¢��UX`ce=RS� ���®� U~ÒBd~UZT®T®UZu¡`XN^ª�R(`ce×dXb(T®dXt=T�bA` � R.u � bAWcUnbA¦*T®U�`yR�WcUX�=WcRB�=t=d~U�`ce=U
� � u � �nt=�ÓR(£�`ce�U�UZu�UXWc§(¤7£ÌR(W�b � b(T®t�U´R(£�`ce�U�� �®� `yR(Wc` � R.u7�*bAWab(��UX`yUXW � UXWc¤7dXT®R � U�`yR�`ce�U�U~ÒB�>UXW � ��UZuw`cb(T
R.u�U(N�½¿e�U�UZu�UXWc§(¤Ø§.b � u � uë`ce�U�Wae�R.�n¦>R.e�UZ��Wab(T��*e=b � U �®� ��R(WcUÔ`ce=b(uæ`;¨ � d~U�b � �ht=doeæb � `ce=bA`´R(£¿`ce=U
`yUX`yWabA§(R.u=b(TÃ�*e=b � U(NJ½¿e �®�{�®� d~R.u �c�®� `yUZuw`¿¨ � `ceÔ`ce�U�U~ÒB��UXW � ��UZuw`XY�¨^e�UXWcUm`ce�U�`yUX`yWabA§(R.u=b(TÃ�*e=b � UmRBdXdXt�W � bA`
e � §.e�UXW{`yUZ����UXWobA`ct�WcUm`ce=b(u�`ce=U�Wae�R.�n¦>R.e�UZ��Wab(T�R.u�U(Y=¨�e � dae ��� `ce�U�TVRÆ¨ `yUZ���>UXWabA`ct�WcU � `cbA¦*TVUm�*e*b � U(N
O¢b(uw¤ëR(£�`ce�UÔ£ÌUZbA`ct=WcU � R(£¿`ce�UÔ£ãUXWcWcRSUZTVUZd~`yW � d�¦>UZe=b �B� R(W´R(£�ª¥b(½ � � l dXb(uå¦>U�U~ÒB�*T®b � u�UZ�ë¦S¤ëTVRSR ÙB� u�§×bA`
`ce�U��*e=R.u�R.u � `yWot=d~`ct�WcUmR(£2`ce�Unt=u=� �®� `yR(Wc`yUZ��dXt�¦ � dk�*e=b � U(N¥½¿e�U�bA�*��UZbAWob(u=d~U�R(£0t=u � `cbA¦*TVU���RB��U � �ã¨ � `ce
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SIESTA

Plane Waves

� � §.t�WcU� Sö2�Je�R.u�R.u�� �®� �>UXW �c� R.u´WaUZT®bA` � R.u � £ÌR(W�dXt�¦ � T=ª¥b(½ � � l YwdXb(T®dXt=T�bA`yUZ��¨ � `ceÔÉQÊ�Ë�ÍZÎwÏ	�ã`yR(���*b(u�UZTÌ�"b(u*�
¨ � `ce��*T®b(u�U¿¨¥b � U � �ã`cb Ù UZuÔ£ãWcR.� é ±A ·êã�oN�½¿e�U�d~R.TVR(W ��� u=� � dXbA`yU�`ce�U���b � u�bA`yR.� � `ce=bA`��*bAWc` � d � �*bA`yU � u�UZb(dae
�S� ¦=WabA` � R.uCö�¦*T®t=U(Y&§(WcUXUZuØb(u=�×WaUZ�Ød~R(WcWcU � �>R.u=�×`yR×�hY&½ � b(u=��ª¥bBYLWaU � �>UZd~` �V� UZTV¤(N���u � `cbA¦*TVU���RS��U � bAWaU
� u=� � dXbA`yUZ�Ô¦w¤ � ��bA§ � u*bAWc¤�£ãWcUZvSt�UZu=d � U � N

� ��bA§ � u*bAWc¤�£ÌWaUZvwt�UZu*d~¤�� � u=� � dXbA`yUn`ce�Uh�=WcU � UZu=d~U´R(£ � u � `cbA¦ � T � ` � U � ¨^e � doe¢dXb(t � Uh`ce=Un£ãUXWcWcRSUZTVUZd~`yW � dn`yWab(u �a� }
` � R.u � N¢� � §.t�WcU�  � e�RÆ¨ � b��*T®R(`�R(£¿`ce�U��*e�R.u=R.u � �>UZd~`yWab¢R(£¿dXt�¦ � d�ª¥b(½ � � l Y2d~R.���*t�`yUZ�æ¨ � `ceÐÉQÊÌËQÍZÎwÏ
�¼t��=�>UXW��Qb(u�UZTÌ�2b(u*��¨ � `ce��*T�b(u�U~}K¨�b � U � �¼TVR©¨�UXW{�*b(u�UZTÌ� é ±A ·êKN2°�U � UXU�`ce=bA`J`ce=U�bA§(WcUXUZ��UZu¡` �®��� UXWc¤�§(RSRS�&N
��u	�*bAWc` � dXt=T®bAWZY�ÉQÊ�ËQÍ©Î¡Ï �®� bA¦*TVU�`yR7WcUX�=WaRS�=t*d~U�b(T®T0`ce=U�t=u � `cbA¦*TVU�¦*Wab(u=dae=U � `ce�WaR.t�§.e�R.t�`n`ce�U�ª�W � T�TVR.t � u
|XR.u�U(N�½¿e=U�d~R.TVR(W � WcUX�*WcU � UZuw`m`ce�U�dae*bAWab(d~`yUXWnR(£�UZb(dae	��RB��U(öm¦*T®t�U(YL§(WcUXUZuØb(u=��WaUZ�Ød~R(WcWcU � �>R.u=�×`yR×�hY
½ � b(u=��ª¥b�� �®� �*T�b(d~UZ��UZu¡` � YSWaU � �>UZd~` �V� UZTV¤(N�ª�R(`ce¢`ce�Um£ÌWaUZvwt�UZu*d � U � b(u=��`ce=U�dae=bAWob(d~`yUXW�R(£2b(T®TC��RB��U � bAWaU
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