
����� ���	��
�����������

� �������������	 !� � �	"$#!��%&"��(')��#+* "����,'.-
�/�0�213"��("4���0�	�	�����('&�0#!�5���6����"87+* �$�('&�0#

9;:=<&>)?A@CBEDGFIH
JLK;M :=<ONQPR< K;K BSCK BTP K <)U�D/HTVHGW;WCX

Y M :�Z[< K B\>)] K Z)?^@CB`_ K Z[<&?badce@;<gf K Z KQh @;<)<&: h Z)?^@CB\>i@;c M : K f`_`@;Z)?^@CB`?A>iZ[:/>)Z[:/f`Z[@Q9;:=<&?^ceUj?^Z)>ik�<)@;k(:=<)Z)?^:/>K B\flZ[@`mnP K BoZ)?^ceUp?^Z)>�k(:=<)cq@;<r_ K B h :;FistBlk K <)Z)? h P\] K </VCZ M :0k(:=<)ce@;<&_ K B h :�?A>�:=9 K ]AP K Z[:/f K > K ceP�B h Z)?^@CB
@;cuZ M :Q_ KGv B\?^Z)P\f\:0@;cuZ M :Q> M ?^ceZ=VnZ M :�_ K aR?A_wP\_xBnP�_dy(:=<�@;cu>[k M :=<&? h=K ] M\K <&_`@CB\? h >�P�>[:/f	V K B\fzZ M :K;h=h PR< K;h U{@;cuZ M : h @;<)<): h Z)?^@CB|cq@;<$9 K <&?^@CP�>8>[k M :=<&? h=K ] M\K <&_`@CB\? h f\: v <):=:/>=FY M :Q<):=9}?A>)?^@CB\>~ce@;<$Z M :�B\:=��]^U�fR:=9;:/]^@;k(:/f h @Tf\:dP\>[:/f{?AB�Z M :/>[:�Z[:/>[Z)> K <): K >$ce@C]A]^@���>=F
�8� ���.�/�n� �~� � ���;� ��8� ���.�/�n� �~� �&� ���;� ��8� ���.�/�n� ��� � ���;� ��8� ���.�/�n� ��� �r� ���;� ��~�;�!�A�C�o�)�������\� � ���;����~�;�!�A�C�o�)�������\� �&� ���;� ��8� �p�/�n�/���r�r� � ���;�  �8� �p�/�n�/���r�r� �&� ���;� ¡
¢ �£�	�0¤z�����	')���5�0���( !�x�(�	"$#!��%&"��('&�0#¦¥§"����,'[-
Y M :�Z[< K B\>)] K Z)?^@CB`_ K Z[<&?bad¨!©/ª«(¬ K ]A]^@���>> M ?AcqZ)?AB v Z M :8y�< K ?AB!>[@CPR< h :/>0©e:®aTk\<&:/>)>[:/f`?AB!Z[:=<&_¯>i@;c�>[k M :=<[°
? h=K ] M\K <r_`@CB\? h > ¬ yTUL>[@C_`:!9;: h Z[@;<�ª« Fd±�>O?A>�Z M : h=K >[:`cq@;< K BnU|Z[< K B\>)] K Z)?^@CB,V�Z M :wk�<)@Tf�P h Z�@;c�Z M :
Z[< K B�>)] K Z)?^@CB²_ K Z[<&?ba(V}¨w©�ª«(¬ V K B�f{?^Z)>$?ABn9;:=<&>[:;VR¨!©.³zª«�¬ V�_wP\>[Z v ?A9;:�Z M :�?AfR:/BnZ)?^Z�Uz_ K Z[<r?ba

¨!©/ª«(¬ ¨w©.³zª«,¬´¶µ�· ©.D ¬
Y M :²fR:=9T? K Z)?^@CB¸@;c�Z M ?A>!k\<)@}f\P h Z`ce<)@C_4Z M :L?AfR:/BnZ)?^Z¹Uº_ K Z[<&?ba¸?A> hrM\K < K;h Z[:=<&?^»=:/f�?AB¸¼i? v PR<&:�D K >K c½P\B h Z)?^@CB6@;c$Z M :�_ KGv B\?^Z)P�fR:l@;c K Z[< K B\>)] K Z)?^@CB K ]g> M ?AcqZ=V�>=Vce@;<p¾|f�?b¿�:=<&:/BoZw<)@;Z K Z)?^@CBº_ K Z[<&? h :/>h @C_`kPRZ[:/fÀ�0?^Z MEK _ K a}?A_wP\_Á>)k M :=<&? h=K ] M\K <&_`@CB\? h @;<&fR:=</ViÂAÃ�Ä)Å ´ D/HTV~D/ÆTV K B\fÇH;H K >w] K y(:/]^:/f
@CBºZ M :�k�]A@;Z)>=F Y M :zZ[< K B\>&] K Z)?^@CB K ]~> M ?AcqZwk�]^@;Z[Z[:/fÇ@CBºZ M :zaT° K a}?A>`?È> K k�k�]A?^:/f6Z[@ K ]A]�Z M <):=: K a}:/>=V
<):/>&P\]^Z)?AB v ?AB K > M ?^ceZ8_ KGv B\?^Z)P\f\: É

ª«
É
´ËÊ ¾`Ì|Í · ©ÎH ¬

Y M :gZ[@;kw<&? vCM Z,k�]^@;ZÏ?ÈBd¼i? v PR<):0Dg> M @���>uZ M :�fR:=9}? K Z)?^@CBd@;cRZ M : K 9;:=< KGv :8f\? KGv @CB K ]o:/]^:/_`:/BnZuce<)@C_3DGFÐW}FY M :`<):/_ K ?AB\?ÈB v k�]^@;Z)>�?AB�Z M ?A>OÑ v PR<): hrM\K < K;h Z[:=<&?A»=:lZ M :pB\@CB}°¹f\? KGv @CB K ]�:/]^:/_`:/BnZ)>=VÏ� M ? h&M > M @CP\]Af
D



Properties of T(u)T(-u)
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Accuracy of the Translation Matrix

Spherical harmonic degree, l
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Comparisons of the Translation Matrix
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CPU time estimate
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