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�Np �up °�� |oCIUNR{F�HJC�U=r�n�fOd@sT_,dTDF`Rf���mO_Rl p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �&°
�Np �up °�s |oCIUNR{F�HJC�U=r@cekT_OdTDO`Rfep�j@j�� p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �&°
�Np �up 	Ir |oCIUNR{F�HJC�U=r@cekT_OdTDHfegTs2l�`Td�co] p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �&°
�Np �up 	ut |oCIUNR{F�HJC�U=r@cekT_OdTD,dOn6c p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p � 	

�Np �up 	�° |oCIUNR{F�HJC�U=r@co]��TdT_�l@lF_OdTD����,ron
�F_Od2l p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p � 	

�Np �up 	
	 |oCIUNR{F�HJC�U*kR_Rr,co]��RdT_Rl@lF_,dTD
���,r�n
�e_Od2l p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p � 	

�Np �up 	�� |oCIUNR{F�HJC�U=r@co]��TdT_�l@lF_OdTD����,ron
�F_Od2lFDRl@ced,`��e_ p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p � 	

�Np �up 	�� |oCIUNR{F�HJC�U
_�r!d���dT_HDTm���sOg2_ p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �
�

�Np �up 	I� |oCIUNR{F�HJC�U
_O`RfTm@c�gHg�_Od p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �
�

�Np �up 	�q |oCIUNR{F�HJC�U
_��,`HdTf��!dT_@D��
���T_TmOD��Rd�cekOp
��` p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �&�
�Np �up 	I� |oCIUNR{F�HJC�U
_��,`HdTf��!dT_@D��Td2cekOp
�o` p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �&�
�Np �up 	Is |oCIUNR{F�HJC�U��R_OdF]2_OdRD
���,ron��e_Od2l�� p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �&�
�Np �up ��r |oCIUNR{F�HJC�U��R_OdF]2_OdRD
���,ron��e_Od2l�� p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �&�
�Np �up �Nt |oCIUNR{F�HJC�U����Om!`HdT_,dTDeg@p�f,sT_ p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �&�
�Np �up �&° |oCIUNR{F�HJC�U��RD��6c@meq p+p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �&�
�Np �up � 	 |oCIUNR{F�HJC�U��Rq,`,n�fOs p+p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �&�
�Np �up �
� |oCIUNR{F�HJC�U=l��Hk����o` p+p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
�Np �up �&� |oCIUNR{F�HJC�U*sRfep�l@l,m,_OsT_egTkHdT_ p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
�Np �up ��� |oCIUNR{F�HJC�U*s2m��o`@`R_,d p+p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
�Np �up �&q |oCIUNR{F�HJC�U `�_Rl�`R_OdRDOs�m��o`H`R_Od p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �&q
�Np �up ��� |oCIUNR{F�HJC�U	�og
�o`��efRm��,lF_OdRD��RfOd��Ff��6mO_Rl p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �&q
�Np �up ��s |oCIUNR{F�HJC�U	�og
�o`��efRm��,lF_OdRD���fOdTfe]2_F`HdT_�lFDRr,cekRf,sT_ p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
�Np �up ��r |oCIUNR{F�HJC�U c!p��Hd���dRD
���,ron��e_Od p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
�Np �up �St |oCIUNR{F�HJC�U c!p��Hd���dRD
���,ron��e_Od2lFDHfeg�r��OmHmOf���dT_ p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
�Np �up �I° |oCIUNR{F�HJC�U c!p��Hd���dRD
���,ron��e_Od2lFDO`Rf��6mO_�l p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
�Np �up ��	 |oCIUNR{F�HJC�U	�og
�o`��efRm��,lF_Od p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
�Np �up � � |oCIUNR{F�HJC�U	�og
�o`��efRm��,lF_OdRDOkTfOq p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
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�Np �up �I� |oCIUNR{F�HJC�U	�og
�o`��efRm��,lF_OdRD!]T`,n p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��s
�Np �up ��� |oCIUNR{F�HJC�U	�og
�o`��efRm��,lF_OdRD@_
�,` p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��s
�Np �up �Iq |oCIUNR{F�HJC�U	�ogH`R_Od
��c@mO_OdTDHf@_Od�cHl@c@m p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��s
�Np �up ��� |oCIUNR{F�HJC�U	�ogH`R_Od
��c@mO_Od p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��s
�Np �up ��s |oCIUNR{F�HJC�U	�ogH`R_Od
��c@mO_OdTDe]�c@mO_Rr�p6mOf���dR_ p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��s
�Np �upa�Ir |oCIUNR{F�HJC�U	�og��R_Od2lO_OdTD@f@_,d�cHl,c@m p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��s
�Np �upa�ut |oCIUNR{F�HJC�U��Rf���dT_@DFg6co]2D
���,ron
�e_,dTDen�_@f,kT_Od p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��s
�Np �upa��° |oCIUNR{F�HJC�U m���dT_@Den2_@fOkT_Od p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��r
�Np �upa�
	 |oCIUNR{F�HJC�U��Rf���dT_@DFg6co]2D
���,ron
�e_,dTDRl,ced@`��e_ p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��r
�Np �upa��� |oCIUNR{F�HJC�U c!p��Hd���dRD
���,ron��e_Od2lFD�l,ced,`��F_ p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��r
�Np �upa��� |oCIUNR{F�HJC�U m���dT_@D
���,ron
�e_,dTD@_egH`TdT_@_ p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��r
�Np �upa�I� |oCIUNR{F�HJC�U m���dT_@D
���,ron
�e_,dTD!]��e_HD��@L p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��r
�Np �upa��q |oCIUNR{F�HJC�U��Rf���dT_@DFg6co]2D
���,ron
�e_,dTD���]2f,sT_ p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �St
�Np �upa�I� |oCIUNR{F�HJC�U m���dT_@DTm���sOg�_ p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �St
�Np �upa�Is |oCIUNR{F�HJC�U��Rf���dT_@DRm��,l�`R_ p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �St
�Np �up q�r |oCIUNR{F�HJC�U c!p��Hd���dRD
���,ron��e_OdTDTmHces p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �St
�Np �up qSt |oCIUNR{F�HJC�U��R_OdF]2_OdRD
���,ron��e_OdTDTmHces p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �I°
�Np �up qI° |oCIUNR{F�HJC�U c!p��Hd���dRD
���,ron��e_OdTD!]6_Rl@lFfOsR_ p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �I°
�Np �up q�	 |oCIUNR{F�HJC�U��R_OdF]2_OdRD
���,ron��e_OdTD!]6_Rl@lFfOsR_ p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �I°
�Np �up q � |oCIUNR{F�HJC�U
_�r!d���dT_HD!]2_Rl@lOfOsT_ p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �I°
�Np �up qI� |oCIUNR{F�HJC�U���c@meqOg6c�]2_�� p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��	
�Np �up q�� |oCIUNR{F�HJC�U���c@meqOg6c�]2_�� p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��	
�Np �up qIq |oCIUNR{F�HJC�U���c@meqOg6c�]2_�� p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��	
�Np �up q�� |oCIUNR{F�HJC�U���c@meqOg6c�]2_@j p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��	
�Np �up q�s |oCIUNR{F�HJC�U���c@meqOg6c�]2_�� p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��	
�Np �upa�Ir |oCIUNR{F�HJC�U��Rf���dT_@DFg6co]2D��Rd�cekOp
��` p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��	
�Np �upa�ut |oCIUNR{F�HJC�U c!p��Hd���dRD
���,ron��e_OdTD��Rd�cekOp
��` p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p � �
�Np �upa��° |oCIUNR{F�HJC�U m���dT_@D
���,ron
�e_,dTD��Td�cFkOp
�o` p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p � �
�Np �upa�
	 |oCIUNR{F�HJC�U
_�r!d���dT_HD
���,ron��e_OdTD��Rd�cekOp
��` p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p � �
�Np �upa��� |oCIUNR{F�HJC�U��R_OdF]2_OdRD
���,ron��e_OdTD��Rd�cekOp
��` p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p � �
�Np �upa��� |oCIUNR{F�HJC�U*dR_@fOkTDen2_@fOkT_OdRD!] l!s p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �I�
�Np �upa�I� |oCIUNR{F�HJC�U*dR_@fOkTDen2_@fOkT_OdRD!]��@s p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �I�

�up � ?AH\O>FGK+LuK�O±x CIUNR{F�HJC�UNO±LNV EG���}K�E�F�CIH\EGK r,co] p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
�Np �9p\t |oCIUNR{F�HJC�U��Hp@g	��� � �
���OmO_ p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �Iq
�Np �9p ° |oCIUNR{F�HJC�U��
��� ���
���OmO_ p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �Iq
�Np �9p 	 |oCIUNR{F�HJC�U*s,p@g	��� �����OmO_ p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �Iq
�Np �9p � |oCIUNR{F�HJC�U*s���� �����,mO_ p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
�Np �9p � |oCIUNR{F�HJC�U
�������!]2f p+p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
�Np �9pa� |oCIUNR{F�HJC�U
�e]2f������ p+p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
�Np �9p q |oCIUNR{F�HJC�U
f���� p+p�p+p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
�Np �9pa� |oCIUNR{F�HJC�U
�Fp6mekTfOq p+p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
�Np �9pas |oCIUNR{F�HJC�U=rOfTmekTfF` p+p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��s
�Np �9p\t2r |oCIUNR{F�HJC�U=rek2l����!]6f p+p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��s
�Np �9p\tIt |oCIUNR{F�HJC�U=rek2l������ p+p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��s
�Np �9p\t7° |oCIUNR{F�HJC�U=rek2l����!]6fen,] l p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��s
�Np �9p\t 	 |oCIUNR{F�HJC�U*k6l,c@m p+p�p+p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �Ir
�Np �9p\t � |oCIUNR{F�HJC�U mHcHrFfTm��@lF_Od
� p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �Ir
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�Np �9p\t7� |oCIUNR{F�HJC�U mHcHrFfTm��@lF_Od�� p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �Ir
�Np �9p\t2� |oCIUNR{F�HJC�U m���s2r,c@m��TmOfF`2mHc�g�DOsT_Rc p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �ut
�Np �9p\t7q |oCIUNR{F�HJC�U m,fF`2m@c�g �Tm���s2r@c@mODOsT_Rc p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �ut
�Np �9p\t2� |oCIUNR{F�HJC�U m���s2r,c@m��F`,p�DOsR_Tc p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �ut
�Np �9p\t2s |oCIUNR{F�HJC�U=rOfTmHrFDOsHd���k p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��°
�Np �9p °�r |oCIUNR{F�HJC�U
_RmO_��RfF`
�Oc�g�DOsR_Tc p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��°
�Np �9p °St |oCIUNR{F�HJC�U
f�����]HpH`�DOsT_Tc p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �
	
�Np �9p °I° |oCIUNR{F�HJC�U cFd@k@dT_@DRcHr�`R_F`�l��8r p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �
	
�Np �9p °�	 |oCIUNR{F�HJC�U���cHl@l,c@m p+p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �
	
�Np �9p ° � |oCIUNR{F�HJC�U=l � f���D
�2m@cOfF` p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �
	
�Np �9p °I� |oCIUNR{F�HJC�U=l � f���D
�2m@cOfF`RD��@p�� p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
�Np �9p °�� |oCIUNR{F�HJC�U=l � f���DOk2c�p��6mO_ p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
�Np �9p °Iq |oCIUNR{F�HJC�U=l � f���DOk2c�p��6mO_HD��@p�� p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
�Np �9p °�� |oCIUNR{F�HJC�U=l � f���D��ogH` p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
�Np �9p °�s |oCIUNR{F�HJC�U=l � f���D��ogH`RD��@p�� p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
�Np �9p 	Ir |oCIUNR{F�HJC�U=l � f���Dep�� gH` p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
�Np �9p 	ut |oCIUNR{F�HJC�U=l � f���Dep�� gH`RD��Hp�� p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
�Np �9p 	�° |oCIUNR{F�HJC�U=l � f���DTmHc�gTs p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
�Np �9p 	
	 |oCIUNR{F�HJC�U=l � f���DTmHc�gTsTD��Hp�� p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
�Np �9p 	�� |oCIUNR{F�HJC�U=l � f���DRl�n6ced,` p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �I�
�Np �9p 	�� |oCIUNR{F�HJC�U=l � f���DRl�n6ced,`RD��@p�� p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �I�
�Np �9p 	I� |oCIUNR{F�HJC�U=l � f���Dep lon6ced,` p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �I�
�Np �9p 	�q |oCIUNR{F�HJC�U=l � f���Dep lon6ced,`�D��@p�� p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �I�

�upa� ?AH\O>FGK+LuK�O±x CIUNR{F�HJC�UNO±LNV EG���}K�E�F�CIH\EGK^]��@s�p p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �I�
�up q ?AH\O>FGK+LuK�O±x CIUNR{F�HJC�UNO±LNV EG���}K�E�F�CIH\EGK^] l!s�p p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��q

�Np q9p\t |oCIUNR{F�HJC�UA] l!sTDOdT_HfOk p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ��q
�Np q9p ° |oCIUNR{F�HJC�U*dR_@fOkTD�� l��HDOkTfO`Rf p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �I�
�Np q9p 	 |oCIUNR{F�HJC�U*dR_@fOkTDeg2fF`RDOkTfO`Rf p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �I�
�Np q9p � |oCIUNR{F�HJC�U=l � f���DOs���D����RDe] l!s p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �I�
�Np q9p � |oCIUNR{F�HJC�U=l � f���Den2_@fOkT_OdRD!] l!s p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �I�
�Np q9pa� |oCIUNR{F�HJC�U=l � f���DF`TdTf��OmO_,dTD!] l!s p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �I�
�Np q9p q |oCIUNR{F�HJC�U `�_eg��
�o`��Rlon6ced@` p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �Is
�Np q9pa� |oCIUNR{F�HJC�U � d��o`R_@DRm@cesTD!] l!s p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �Is

�upa� WZCIU�F�E���YJK LNK�O KTEGEGKTVNEGO p+p�p+p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �Is

	 
 �!� � %,�'3?�b3���
 0 ����#<�="<� 1�� ��1�56�6�!� � �&����� ( �
�9p\t �
U&FGEGC9LNVNR{F�HJC�U�p p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p qSt
�9p ° PS��Y\K�RTFGHJCIU LNKTOQ[cC9L�7�Y\K�O�L�^ @��TEGCIO>CIYJOTp p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p qSt
�9p 	 �8E>HJUNRTHJ�}KwLNK Y¬^ @�Y (�CIEGH�F��N[cKQKTU LuH��DVNOGH\CIU [ VNY�F�HJ�uYJK�p p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p qSt

� 
 �H� 0 3?�H% � ����� 0 � ( 	
�Sp\t dh[c��YJC�E�@6FGHJCIUNOZLNV RTCSLuK�p p�p+p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p qI�

�up\t�p\t W�@�Y\R�VNY��uEG��RTHJO LNK Y¬^ @�BNO>CIEG�SF�HJC�U"(�@���KTVNOGK p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p qI�
�up\t�p ° � FGHJY\HJO�@"F�HJC�U]LNV R0@6Uo@�Y�� tIp ���

µ
[ �}CIVNE±Y¬^�HJU�b�K�EGO>HJCIU LNKTO �NEGCI�uEGHJ�{F��TO'LuK�OQ@���E>CIOGCIY\O�p qI�

�up\t�p 	 ��@�O>R�VNY\K�[cK�U�F±bIKTEGO'VNU [�C9LNVNY\KML�^�HJU�bIKTEGOGH\CIU! T�DC�VNOGO>H 7�E>K�O LN�TOGK�E�F�H\�9VuK�O" "p p+p�p+p qI�
�up\t�p � ?�K�R{F�VNE>K+LuV x CIE>[]@"F$#&%('*)De,+�%-'*) p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p qI�
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� ���+�H��3 1'�b"&� 0 %O�e�'3 � "&� 1'� � %O�H��� � � "$# %O��"&� U <XW <ZY�=$8FW (6(
� 
 ��>H%,� 0 �'� �$0 0 #&� 1�� ��� 0 ��#<��� �@������� ; �@�	��

� � ��� � :

 � > � >@��� � �'� � "&� 0 � ���$1�� 0 3&�!>H%O�21�%,#&1�>@� 0 � � 	
Whp�t �
U&FGEGC9LNVNR{F�HJC�U p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
Whpa° � F�H\YJH\O�@6FGHJCIU LuV RTCSLuK+LuK FGE�@�UuO>x K�E�F'E�@�LNHJ@6F�H�x�����p p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p ���
Whp 	 �'k9�DC6F���7TOGK�OQLNK OGH\[ VNYy@"F�HJC�UNO�p p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �I�

Whp 	up�t vw��CI[c�TFGEGHJKhLNKwbSH\OG�TK�p p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �I�
Whp 	upa° WZCIUNLuH\F�H\CIUNO�O>�DKTRTFGE�@�Y\K�O�p p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �I�
Whp 	up 	 � C9L�7�Y\K�O±L�^ @��TEGCIO>CIYJOTp p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �I�
Whp 	up � � @�BNYJKTO±LNK

ρmod
tot (θs, θv, φ, τ, ∆λ)

p p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p �I�
Whp 	upa� � @�BNYJKwLuK+YJ@�F�EG@�UNOG[cHJO>OGH\CIU"(�@��TK�VNO>K

tgaz(θs, θv, k, ∆λ)
p p+p�p+p+p�p+p p�p+p�p+p �Is

) ���+�H��3 1'�b"&�=��> 0 #&1 � � ��0 � �40 �6� � ���b"&# %O�+"&� U <XW�<ZY�=$8FW � - �
��p\t �
U&FGEGC9LNVNR{F�HJC�U p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p+p�p+p�p+p+p+p+p+p�p+p�p+p+p�p+p p�p+p�p+p sut
��p °��8�N@�HJO>OGK�VuEQCI�SF�HJ�&VNK @6��EGC�OGCIY 1NHJUNO�F�E>VN[�KTU�F"3 <XW <ZY�=$8FW������;1}�¯PSKT�uF�KT[ BNE>Kct0sIs��Np p p�p+p�p+p sut
��p 	��8�N@�HJO>OGK�VuEQCI�SF�HJ�&VNK @6��EGC�OGCIY 1NHJUNO�F�E>VN[�KTU�F"3 <XW <ZY�=$8FW���� ��1}q¯®�VNH\U °�rIr
	up p+p�p+p p�p+p�p+p s�°
��p �!�8�N@�HJO>OGK�VuEQCI�SF�HJ�&VNK @6��EGC�OGCIY 1NHJUNO�F�E>VN[�KTU�F"3 <XW <ZY�=$8FW���� ��1}q¯®�VNH\U °�rIr
	up p+p�p+p p�p+p�p+p s�°
��p � �8E>CSLuVNH\FGOQ@6��EGC�OGCIY�Lu��EGH�bI�TOQLNK Y_^ H\UNO>FGEGVN[cK�U�F 36<XW�<ZY�=$8FW"���$#�1}q¯®�VNHJU °�r�r
	up p�p+p p�p+p�p+p s��
��pa� �8E>CSLuVNH\FGOQ@6��EGC�OGCIY�[cK�UuOGVNKTY¡Lu��EGH�bI�TO'LuK+Y_^ H\UNO>FGEGVN[cK�U�F"36<XW�<ZY�=$8FW"���$#�1�®�VNH\U °�rIr
	up p+p�p+p s��

�A%O��� � 
<��� 0 - �
% � 0/� � 0 "&� 0 0 
<���?��1�� 0 �'&�&
� �"�$1 �'�656�!�R3��&��� �'& .
) ��%,#$��� � �o0 "<� ��>@\ >@��� � %O� �'& 	
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WZKQ[]@6U9VuK�YoK�O�F�LNKTO>FGHJUN�'K�O>OGK�U�FGHJK�Y\YJKT[�KTU&F � OGK�E�b9HJE<LNKQE>�Tx �TEGK�UuR�Kh�}CIVNE<Y¬^�HJUuO>F#@6YJYy@"F�HJC�U�KTFmY¬^�VuFGHJYJH\O�@6FGHJCIU
LNV R�C9LNK U <XW�<ZY�=$8FW p �
Y¡�}K�EG[cKTFQLNK�LN��RTEGHJE>K �cY¬^ @6FGFGK�U�F�H\CIU LuK�OhLu�TbIKTYJCI�u�DKTVNEGOMOG@]O>FGEGVNR{F�VNE>K HJU�FGK�EGUuK;1�KTF
Yy@ [�@�UNH 7TEGKwLNC�U&F'H\Y�K�O�F'CIE (�@6UNHJO>�;1NLo@6UNO YJKwBNVuF'LNKwx-@0bIC�EGHJO>K�E LNKTOQ@6[��TYJHJC�E�@6FGHJCIUNO8x VuFGVNEGKTO�p
?�K RTCSLNK U <XW <ZY�=$8FW �}K�EG[cKTF LNK EG�0@6YJHJO>K�E Y_^ H\U�bIK�E>OGH\CIUjLNK�O �N@�E�@�[ 7TFGEGKTO @���E>CIOGCIY\O$1�KTOGO>K�U�F�H\K�YJY\K�[cK�U�F

Y¬^����o@�H\OGO>K�VNEMC��uF�H\�9VuK � VNUNK¦YJC�U (IVNKTVNEhL�^�CIUNLuK;1�K{F YJK RTCSK
��RTHJKTU&F L�^ dQU (IO>FGE��I[ OGH �}CIO>OGHJBuYJK � p�?$^a@6BNOGCIE>�Sl
F�HJC�U (�@��TK�VNO>K;1QYy@�RTCIU�F�E>HJBNVuFGHJCIU LNV�O>H (IUo@6Y�[cCIYJ�TR�VNYJ@�HJE>K KTFXLNK�O @6��EGC�OGCIY\O$1 F�CIVNO LNK�V *�KTU LNH��DVNOGH\CIU
OGHJ[c�NY\KXKTF [�VNY\FGHJ�NY\K;1<OGCIU�F �NE>HJO K�U R�C�[��uFGK KTF R�@�YJRTVNYJ�TO"(IE�n6R�K @�V R�C9LNK LNK FGE�@�UNO�x K�E�F E�@�LNHJ@6F�H�x ��P �
� � <%: U Y!W < <XW�8������������ �¬p
?�K��uEGK�[cHJKTE�R#�o@6�NH\FGEGKZE>K�UNO>K�H (IUNK�Y_^ VuFGHJY\HJO�@"F�K�VuE¡O>VNE Y\KZOGVu�N�DC�E>F$LNKZLNCSRTVN[cK�U�F#@6FGHJCIUuO�@�UuUNK *SK�O8O>K�E>b6@�U�F

�]R�CI[c�NE>K�UNLNE>K YJK x CIE>[]@6FQLNKTOMLNCIUNUu��K�O � KTF�KTCIO�@"F�1�K{FwYJK+R�C9LNK LuK�F�EG@�UNO>x KTE>FhE�@�LNHJ@6F�H�x$��P}p�?�K R#�o@6�NH\FGEGK
° @¯�}CIVNEZCIB��>K�R{F�H�x�LNKw�uEG��O>K�U�F�KTEQYJ@�LN�T[]@�E>R#�NKwL�^�HJUNO�F#@�Y\Yy@6FGHJCIU�KTF LNKw[cHJO>KMK�U @��u�NYJH\R0@6FGHJCIU�LNV R�C9LNK�po?�K
R#�o@��NH�F�EGK 	 O�^ @6F>F#@�R#�NK ��LN��RTEGHJE>K�LNK�[]@�UuH 7�E>K��uEG��RTHJO>K YJKTOQb6@�EGHJ@�BNY\K�O'L�^ KTU�bSH\EGCIUuUNK�[cK�U�F�1�@�E (IVu[�KTU&FGOhLNV
�NEGC�(�E�@�[c[�K 1�@�HJUuOGH¡�9VuK YJKTOhR�C�UNO>F�@�U�F�K�OwLuK�OGH\[ VNYJ@6F�H\CIU�p�?�K��&Vo@6FGEGH 7�[cK�R#�o@��uH\F�E>K��NE>��RTHJOGK�Yy@cO>F�E>VNRTFGVNEGK
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ρg(θs, θv, φ) =
π rF (θ)

4 µs µv cos4(β)
ps(θs, θv, φ)
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ps(θs, θv, φ) =
1

π σ2
exp(

−tan2(β)

σ2
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o º%·  ��ÃÆ ³ � ¯¤·H±§¹Z± �¾Å» ³ ¸�Ä�� ±ià%³a�� h
� º�¶ �?» ± Ç ¯ � ±iº%¶�³.¶¶Zº%· Ç¤» ³ a Æ�³ � ± �·HºÃ¹¤³ � h

� º%¶ �¾» ± Ç ¯ � ±§º%¶F³µ¶¶¤º%· ÇZ» ³ a ½ » º�²·�ºÃ¹¤³ � h
� ºÃ³ < ´µ±i³µ¶ �¹�¼ ] ¶Z½%² �?»?> ·

ã ��� ã\´.³ Ä ¶¤±i´ �%� u l%l l �NlZÁgl��
VÚ�%� V�Ä�» ± � ±§·H³ �%� u �%� lZÁ^l%t
�R�%� � º Ä ² �¾Ä�¸ �%� l5Ácf �%�ZÁgf lZÁgd5u
VÚ�%l V�Ä�» ± � ±§·H³ �%l u �%� lZÁgd%d
�R�%l � º Ä ² �¾Ä�¸ �%l l5Ácf �%�ZÁgf lZÁ��Yd
V���l V�Ä�» ± � ±§·H³ ��l u �%� lZÁ��3s
Vßf�l V�Ä�» ± � ±§·H³ f�l u �%� lZÁgf5u
����l � º Ä ² �¾Ä�¸ ��l l5Ácf �%�ZÁgf lZÁ^r%r
� f�l � º Ä ² �¾Ä�¸ f�l l5Ácf �%�ZÁgf lZÁ���t
 �%�  » º�Æ º%²=Æ¤Ü¤³ » ±§´ �%� l uvl%l u%Ágd��
 �%l  » º�Æ º%²=Æ¤Ü¤³ » ±§´ �%l l uvl%l u%Á��3�
 f�l  » º�Æ º%²=Æ¤Ü¤³ » ±§´ f�l l uvl%l u%Á^rZu
� lZu  » º�Æ º%²=Æ¤Ü¤³ » ±§´ 	 l uvl%l u%Á����
� l3d  » º�Æ º%²=Æ¤Ü¤³ » ±§´ 	 l uvl%l u%Á^�
�
� l%s  » º�Æ º%²=Æ¤Ü¤³ » ±§´ 	 l uvl%l d5Ágd%f
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ρmod
tot (θs, θv, φ, τ, ∆λ) Z <O1[87;Z� "-# =?1CB #�" = @ =?14< " 145\. @^]�]_" = %'" <`0214= ]_@ .73'a � 8 " 3 @ 5'8 % 6Ib/;-8 " BP= " .
U ; @C] ;c=A876 " . %'"ed 6O.7; "gf θs, θv, φ hcZ ]�@&% � < ")% 0i1C;-8 @ . @ < f mod hcZ JL5M1CBP=A6>=A; % 0i1C;�8 @ . @ < f τ h " =jTM1CB %9".73 "-# =A8A14< "�f
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