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aI}^<16W!\O]+ykW�h�a©lL^cykW®lLW/`Yik\ZUoikyzykW!h�W!_�]§t¦a�^�Xfikn�izlLiz]©sWw~²WY]=3 ykW�h�a©lL^cykW®l ¤ ik_L`Ya�hdbcXZW!\f\Ziz¹Likyziz]©sW®UelLi�U�°
¹GUe]ZikjQ^LWe�>8�'0)¥WY\f]�ykW&\Ovph�¹�aoykW&lLW/?&XZa�_cW!`�|oWYX!�
ìGíA@ B ø;ÍYÆQùË ñ Ë ð Ë ÍDC"�
è _�`!a�_L`Yyk^L\fika�_Õ¯I_La�^L\�U���a�_c\�lca�_L`�}U´U��fa�^c]ZW!X�}U�ykU�`!a�_L\fW!XO�oU�]gikao_�lcW�y ¤ ikh�bL^Lyk\fika�_q`!WY\�lcW!^©»�yza�ik\
`!aohdbLy�sW!h�W!_�]�UeikXZWY\!À®sW!jQ^GUe]Zika�_�lLW(¢	a�iz\Z\fa�_dW�]²yza�iLXfr²sW!a�yza�n�izjp^cWo�FESyL�pizW!_�]�b�a�^cX�^c_�`!aoXZbL\{sW!ykUo\f]ZikjQ^LWoÀ

û ��� µ¶� ü � Ý û µ��t�º ý Ü§~ ý lLi�� � t�G�~
�dº1ÝH�I�J! #®û t;Ko~

%('0)LÝ ÿ"12+-'0) ý t�3L� ÿ� 1;~OlLi��'µ¶ 8�'0) t�M�~
¸&Uo_L\�^L_LW�]gr=sWYa�XZizW�lLW(b³W!XO]g^LXf¹GUe]Zika�_¥¯QyzW!\'jQ^GUo_�]gi�]©sW!\ ��¯Lº�¯ û \fa�_�]�l=sWY`!a�h�b³a�\psWYW!\²WY_�^L_�]gWYXZh�W
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sWY]Z^LlLWY\¬lLW!\�l=sWY�¦a�Xfh�Ue]Zika�_c\�lcW+b=sW!XfikaplLW!\=n�XgUe_LlLW!\²lLWY�eUo_�]&�+rcW!^LXfWo¯La�_�b�a�\fW�n	sWY_=sW!XZUoykWYhdWY_�]§�«Ý± 
lGUo_c\�yzW&\fvp\f]�}W!h�WoÀ�a�_´bGUoXfykW®Uoyza�XZ\¬lLW�ð�ÊË$¨ È?Âeñ�ÃcÆ�Å¦È�ïNÍ{ÍYÆwÃcÆwÅ��¥õ Ë Í í¸&Uo_L\(ykW�_Lawv�Uo^$æL^LiklLWe¯�yzW§\Ovp\f]�}WYhdW/l ¤ sWYjQ^GUe]giza�_L\+lciz��sW!XZWY_�]gikWYykyzW!\�lLa�i�]/�W�]gXZW§hdaplLi�­�sWo��è _$WY��WY]!¯Õ\fi
a�_[U�]ga�^��fao^LXZ\¬ykU�`!a�_L\fW!XO�oU�]gikao_qlLW®ykU�h�Uo\f\ZWe¯Gy�U�`!ao_L\ZWYXf�eUe]giza�_[lLW®y ¤ ikh�bL^Lyk\fika�_dWY]�y ¤ sW!jQ^GU�]gikao_mlLW
¢	aoik\Z\fa�_¥¯IWY_�XfWY�eUo_L`�rcWdykU�yka�i	l ¤ sWY]�U�]®jp^ci2XZWYykikW/ykW!\�`!a�_�]gXZUoik_�]ZW!\�Uo^.l=sWYbLy�Uo`YW!h�W!_�]®W!\O]�lLiz��sW!XfW!_�]gWe�
¸&Uo_L\&^c_�æG^ciklLW{bGUoXO�uUoiz]!¯¥iky£_ ¤ v.U´bLUo\®lLW{`!a�_�]gXZUoik_�]ZW{]gUo_Ln�WY_�]gikWYykyzW&C"��t¦Ø�~(Ý� mW�]§ykU�`!a�_�]ZXgUoiz_Q]ZW
XgUelLi�UoyzW+\ ¤ sW!`YXZi�]�À C � tuØo~ Ýq3 lciz��µ¶ Ý©3 b �C ¡ ý ÿ

Ø C ¡ � Y t Y ý �w~
Ø CJ� c t�ÿJG�~

Ö+_q�uUoi�]�y ¤ r�v©b³ao]ZrI}W!\fW§jQ^LW§ykW®_Lawv�Uo^qW!\O]+\f]gUo¹LyzWo¯G` ¤ W!\O]f°Y}U�°SlLizXZW®jQ^ ¤ ikyI�'sW!XZi�­GW�y�U�XZWYy�Ue]Zika�_´l ¤ ½�lGUehd\@°ª ikyzykikUohd\fa�_¥À �û Sû S ý û S � S3 Ý± 
TIW®\fvp\f]�}W!h�W§lLWY\gC"�N\ ¤ sW!`YXZiz]�Ueyka�Xf\!À

t�ÿRKo~�C ¡ ÝW� �� C ¡ ý ¡\ C � ý Ñ � Ñ d ¡ �� CJ��C � ÝW�«�¬� ûR� ý � � û Ø �s� �� ý Ñ � Ñ d ¡ �� ûR� CJ�>� û CJ�
CJ�²Ý ¡­ � � b � C ¡ � ¡® C � ��CJ� c�CJ�²Ýn�J! #�û C ¡ ý CJ��CJ�²ÝW�I�J! #®û Y t Y ý ��~ � �� ý Ñ � Ñ d ¡ �� �s�� � � �~ �

TIW!\´sW!jQ^GUe]Zika�_c\¬lLW®`!W!\�\fvp\O]�}W!h�W!\/twsWYy�Uo\O]gizjp^cW&WY]�æG^LizlLWw~�\ZW®l=sWY`!a�^cbLykWY_Q](W!_[lLWY^©»´\Zao^L\O°K\fvp\f]�}W!h�W!\!À
�C"�StuØo~ Ýq¯v�°let¦Ø�~~C-l�tuØo~ ±fÓX²�Ý¿� T�T G \fvp\f]ZW!h�W�\fbLrLW!Xfa�iklLUoy t�ÿJM�~
�C��@tuØo~ Ýq¯	³�ml tuØo~sC-l�t¦Ø�~ ±ZÓX²/Ý´K©ÓuM \fvp\f]ZW!h�W�]Za�XZa�izlGUoy

¸&Uo_L\¬ykU�\Z^Li�]gW�¯G_La�^c\�_ca�^L\�ik_�]©sWYXZWY\Z\ZWYXZa�_c\�^L_LizjQ^LW!h�W!_�](Uo^´\fvp\f]�}W!h�W§\fbLr=sWYXZa�izlGUoy��
¢	ao^LX XpsWY\Za�^LlcXZW¬ykWY\§sW!jQ^GU�]gikao_L\2lLW�ykU�n�XZUw�pi�]gae°osW!y�Ue\f]giz`!i�]©sW�¯�a�_�lLaoiz] Uw�fa�^c]gWYX2ykWY\2`!ao_LlLiz]Zika�_c\	�'sW!Xfiz­²sWYW!\
}U�y�U�ykizhdi�]gW�lL^[lLa�hdUoik_LWe�

µ



ìGí�¶ î È³ïNð	ÅÇÆ�Å¦È�ïNÍ�ÃGõ öåÌ Åuñ6Å¦Æ Ë Í
¨(ao^L\´_La�^L\[ik_�]©sWYXZWY\Z\ZWYXZa�_c\�ik`Yid}U8lLW!\[\Za�^cXZ`!WY\qb³W!XO]g^LXf¹GUe]ZXZik`YW!\´W�»p]ZW!XZ_cW!\�ao^ WY_ \f^LXf�uUo`YW�lcW�ykU
bLykUo_¥}WY]ZW´tub³ao]ZW!_�]gizW!y	�oa�yk^chdizjp^cW{Ü·O�¸u¹K¯¥\Z^LXf`�rGUoXfn�Wzº»O�¸u¹K¯IbLXfW!\f\Zikao_¦f¼O�¸u¹2a�^.]gXgUe`Y]giza�_�]gUo_Ln�WY_Q]ZikWYykykW�IO�¸u¹u~&Uoiz_L\Zi£jp^ ¤ }U[lLW{\Za�^LXf`!WY\/l ¤ a�XZizn�ik_cW�ik_�]gWYXZ_LWeÀ§b³ao]ZW!_�]gizW!y2��aoyk^Lh�ikjQ^LW�`Ya�_c­G_=sW�lGUo_c\§yzW�_ca�v�Uo^
t�Ü¼½O~�W�]+lGUe_L\�ykU�n�XZUoik_cW�t¾Ü � ½O~¼¯�bcXZW!\f\Ziza�_$l ¤ a�XZizn�ik_cW&h�Uono_²sWY]ZikjQ^LW�lGUo_L\(ykW®_Lawv�Uo^$æL^LiklLW§Uon�iz\Z\ZUo_�]
}U�y ¤ ik_�]gWYXf�uUo`YW+_Lawv�Ue^©°ShdUo_�]gW!Uo^�t�f ½ ~²WY]�}U�y ¤ ik_�]ZW!Xf�uUe`!W+n�XZUoik_cW�°S_ca�v�Uo^�t�f � ½ ~¼¯c]gXZUo`Y]Zika�_�]gUo_Ln�WY_Q]ZikWYykykW
t¦�¦Xfik`�]gikao_´�piz\ZjQ^LW!^c\ZWw~�}UdykU � ¥�¾ t¿�I½@~¬WY]�}Udy ¤ E � ¾�t¿� � ½O~¼¯?\Z^LXf`�rGUoXZnoW§iz_Q]ZW!Xf_LW§\fiz]Z^²sW!W§Uo^�XZU�v�a�_qØ-S
}U�y ¤ ik_�]©sWYXZizW!^LX�lc^qhdUo_�]gW!Uo^6t�º � Ñ ~�¯Ga�^6}U{y ¤ E � ¾�t�º � ½ ~��
é(_cW�lLWY_L\Zi�]©sW�\f^Lb³W!Xf­L`!ikWYykyzW�lcW�hdUo\Z\fWdlLWdlLW!noXpsW�_Õ¯F%'t¦Ø-S�~&\Zi�]g^=sWdUo^�XZU�v�a�_6Ø6S§lGUe_L\/yzWdhdUo_�]gW!Uo^
bLXfa©lL^cikXgU{ÿ�WY��WY]Z\!À

ä ^L_qW��ÕW�]�lLW®bLXZWY\Z\Ziza�_�ts� � t¦Ø-S�~~%'tuØ6S�~Z~¬Uonoik\Z\ZUo_�]�Uo^[XgU�v�a�_[Ø-S
ä ^L_qW��ÕW�]�lLW®b�ao]ZW!_�]gizW!yIl ¤ Ue]f]gXgUe`Y]giza�_<º � Ñ Ý �J! #

ÿ Y ý � %'t¦Ø-S�~@Ø-S ÀÁ Â y ���Ã | Ñ iz�´X�ÄÛXsÅ
t y � Ã� | � Ñ d ¡ � iz�´X�ÆÛXsÅ

â ^GUo_Ll´y�U§bLy�Uo_¥}WY]gW�W!\f]�\fa�^Lh�ik\fWd}U�`!WY\�lciz��sW!XZWY_�]gW!\¬\fa�^LXf`!W!\�l ¤ W�»©`Yiz]�U�]gikao_¥¯cyzW!\¬`!ao_LlLiz]Zika�_c\�Uo^©»
ykizhdi�]gWY\²b³W!^c�oW!_�]�\ ¤ sWY`!XfikXZW�lLW®y�U/�uU³ê`!a�_´\Z^ciz�eUo_�]gWe¯GW!_[_Lao]�Ue_Q]ÈÇû y�U�lLWY_L\Zi�]©sW®hdawvoW!_L_LWeÀ

ä }U/y�U/\f^LXf�uUe`!WoÀ ykU§`Ya�_�]gXgUeik_�]gW�]gUo_Ln�WY_�]gikWYykyzW(WY\f]�sWYn�UoykW�}U�y�U®]gXZUo`Y]Zika�_�]�Uo_LnoW!_�]gizW!ykyzW�Uen�ik\f\gUo_�]�W�]
y�U�`Ya�_�]gXgUeik_�]gW�XZUolLikUoykW�W!\O]�sW!n�UoyzW�}U�ykU�bLXfW!\Z\fika�_{Uen�ik\f\gUo_�]�ª�ykU�lLiz\Z`!ao_Q]Zik_Q^Li�]©sW²lLUo_L\2yzW�b�ae]gW!_�]ZikW!y
n�XgU��piz­GjQ^LW®iz_Q]ZXZaplL^Li�]¬^L_LW�XZWYy�Ue]Zika�_�WY_�]gXZW/CJ�wt¾Úp~�¯oC"��t¾Úp~�WY]�yzW&b�ao]ZW!_�]gizW!y¥W¼»©`!iz]gUe]gWY^LX!À
ÀÉÉÉÉÉÁ ÉÉÉÉÉÂ
C"��tuÚ©~'Ýn�IO�¸u¹
C � tuÚ©~'ÝH��f¼O�¸u¹�� � Ñ d ¡� Çû º�O�¸u¹CJ��tuÚ©~ ý Ñ d ¡Ê C"��t¾Úp~'Ý � Ñ d ¡Ê b º»O�¸u¹ ý Ü·O�¸u¹ c

t�ÿJQ�~
ä }U(^L_LW=ik_�]gWYXf�uUo`YW²ÚR�N}U�y ¤ iz_Q]©sW!XfikW!^cXNlc^/hdUo_�]gW�Ue^¥¯oyzW!\N`!a�_�]gXZUoik_�]ZW!\	]gUo_Ln�WY_�]gikWYykyzW!\;WY]	ykW�b�ae]gW!_�]ZikW!y
\Za�_�]¬`Ya�_�]gik_Q^L\Yª	}U/`!Uo^L\ZW�lLW+y�U�\Z^LXf`�rGUoXfn�W+ik_�]ZW!XZ_cWËº � Ñ Uon�ik\f\gUo_�]�Uo^�XgU�voa�_mØ-S!¯©y�U�`!a�_�]giz_Q^Liz]©sW
lLW!\�`!a�_�]ZXgUoiz_Q]ZW!\�XgUelLi�UoyzW!\�W�]�lLW®y�U�n�XZUw�pi�]©sW®l=sW!b³W!_clLXgU{lLW®`!W�]Z]gW�W�»©`Yiz]�U�]gikao_m\Zi;ÚR�ÕÝ Ø-S!À
ÀÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÁ ÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÂ

C ¡ tuÚ d� ~ ÝnC ¡ tuÚ á� ~C � tuÚ d� ~ ÝnC � tuÚ á� ~ ý � Ñ d ¡�XÌ-ÍÏÎ � Ê5Ð��ÊsÐ º � Ñ 8©t¾ÚR�]�«Ø-S�~CJ��tuÚ d� ~ ÝnCJ��tuÚ á� ~C"��tuÚ d� ~ ÝnC"��tuÚ á� ~CJ��tuÚ d� ~ ÝnCJ��tuÚ á� ~CJ��tuÚ d� ~ ÝnCJ��tuÚ á� ~F�þt�ÿ Y ý ��~"Ñ ÐÓÒÊ5Ð 8©t¾ÚR�]�«Ø-S�~ t��� �~
a;}^�8©t¾ÚR�]�«Ø-Sg~²W!\O]�ykU�lLik\O]gXZiz¹L^c]Zika�_mlLW�¸+izXgUo`+jQ^LiIWY\f][sW!n�UeykWd}U´�®\Zi;ÚR�ÕÝ Ø-S¬WY]( {\Zi;ÚR�§ÔÝ  c�

Õ



ä }U[ykU � ¥Ö¾ tuØ´ÝØ×Y~¼À/yzW�l²sW!bLykUo`!WYhdWY_�]/XZUolLi�Uey W!\f]§`!ao_Q]Zik_Q^�hdUoiz\&_La�^L\�lLWY�oa�_L\§ik_�]gXfa©lL^cikXZW
^L_6bGUoXZUohq}WY]gXfW{ik_L`Ya�_L_Q^Ù3 ¡ b�ao^LX®bLXZWY_LlLXZWdW!_6`Ya�h�bc]gW�y�U´lLiz��sW!XfW!_L`YWdWY_�]gXZWdy�Um�¦a�XZh�W{lL^h�Uo_�]ZW�Uo^6\fa�ykizlLW�WY]�ykU[�¦a�XfhdW�lL^6_Lawv�Uo^6æG^LizlLW�jQ^Li�W!\f]�^L_LW�WYjp^cikb³ao]gWY_Q]ZikWYykykW�t � rcik_L_LWYXfvo¯
�eQ�KR:�~¼ª©yzW(l=sW!bLykUo`!WYhdWY_Q]=]�Uo_cn�W!_�]gizW!y?W!\O]�iz_Ll=sWY]ZW!Xfhdiz_²sWoªpy�U®`!a�_�]ZXgUoiz_Q]ZW(]gUo_Ln�WY_Q]ZikWYykykW�WY\f]dsWYn�UoyzW
}U{ykU/]gXZUo`Y]Zika�_�]gUo_Ln�WY_Q]ZikWYykykW+Uon�ik\f\gUo_�]/}U�ykU � ¥Ö¾�ªGykW&b³ao]ZW!_�]gizW!y¥n�XZU��©i�]�Ue]Zika�_c_LW!y³W!\O](`Ya�_�]giz_p^Õª
y�Ud`Ya�_�]giz_p^ciz]©sW§lLW/ykUd`Ya�_�]gXgUeik_�]gW§XgUolLikUoykW®l=sWYb�WY_Ll.lLW§y�UdbcXZW!\f\Ziza�_�æG^LizlLW/lLUo_L\�yzW/_Lawv�Uo^¥ª¥ykU
n�XgU��piz]©sW�lc^�hdUo_�]gW�Ue^�W!\O]/XfW!yzi�sW!W�}U[`!WYykykW�lc^�_Lawv�Ue^6W!_�bLXZWY_GUo_�]/WY_�`Ya�hdb©]gW{y�U´lLiz��sW!XfW!_L`YW3 ¡ À
ÀÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÁ ÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÂ

C ¡ t�× d ~ ÝnC ¡ t�× á ~ ý ×Ï3 ¡CJ��t�× d ~ Ý©×Ú3z�C"��t�× d ~ ÝW�I�I½CJ��t�× d ~ ÝnCJ��t�× á ~F�xÜ ½C � t�× d ~ Ý û t�× á ~ � t�×Y~È×v3 ¡ ��f¼½CJ��t�× d ~ ÝnCJ��t�× á ~F���J! #®û t�× á ~È×	3 ¡ � Ñ Û Ü ½ t��c�w~
ä }U6y ¤ E � ¾ tuØ1Ý ¯Y~�À�ykWql=sW!bcy�Uo`YW!h�W!_�]mXgUelLi�Uoy�W!\O]m`!ao_Q]Zik_Q^ÛhdUoik\d_La�^L\�lcWY��ao_L\´ik_�]gXfa©lL^cikXZW
^L_6bGUoXZUohq}WY]gXfW�iz_L`!a�_c_p^Ù3 � b³a�^LX§bLXZWY_LlLXZWdW!_«`Ya�hdb©]gW�y�Uqlciz��sW!XZWY_L`!W�W!_�]gXfW�y�U´�¦a�XZh�W�lLWy�U´n�XgUoiz_LW�\Za�yziklLW{WY]/y�Um�¦a�XZh�W{lL^6_Lawv�Uo^�æG^LizlLW�jQ^Li�W!\O]�^L_cW�W!jQ^Lizb�ae]gW!_�]ZikW!yzykWqt � rcik_L_LWYXfvo¯
�eQ�KR:�~¼ª©yzW(l=sW!bLykUo`!WYhdWY_Q]=]�Uo_cn�W!_�]gizW!y?W!\O]�iz_Ll=sWY]ZW!Xfhdiz_²sWoªpy�U®`!a�_�]ZXgUoiz_Q]ZW(]gUo_Ln�WY_Q]ZikWYykykW�WY\f]dsWYn�UoyzW
}U{ykU/]gXZUo`Y]Zika�_�]gUo_Ln�WY_Q]ZikWYykykW�Uon�iz\Z\gUe_Q]�}U�y ¤ E � ¾�ªcykW&b³ao]gWY_Q]ZikWYy¥n�XgU��piz]gUe]giza�_L_LWYy�WY\f]�`!ao_Q]Zik_Q^¥ªGykU
`!a�_�]giz_Q^Liz]©sW²lLW�ykU(`Ya�_�]gXgUeik_�]gW=XgUolLikUoykW�l=sWYb�WY_Ll�lLW�ykU(bLXfW!\Z\fika�_�æL^LiklLW=lGUo_L\£ykW²_ca�v�Uo^{Uon�iz\Z\ZUo_�]
}U$y ¤ E � ¾ WY]{y�Uqn�XgU��piz]©sW�lLW�ykU�n�XgUeik_LW�WY\f]{XfW!yki�sW!W�}U$`!W!yzykWdlL^8_Lawv�Uo^«æG^LizlLW�WY_xbcXZW!_LUo_�]{W!_
`!a�h�bc]gW®ykU�lLiz��sW!XfW!_L`YW·3 � ÀÀÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÁ ÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÂ

C ¡ t�¯ á ~ Ý©C ¡ t�¯ d ~F��¯Ï3 �C � t�¯ á ~ ÝH� û t�¯ d ~ � t�¯Y~È¯	3 � ��f � ½U� � Ñ d ¡� û t�¯ á ~5º � ½
C"��t�¯ á ~ Ýq¯Ï3D�
C���t�¯ á ~ Ýn� � ½
C"��t�¯ á ~ Ý©C"��t�¯ d ~F�8Ü ½ y ½ Ûv| Ñ ý Ü � ½
C"��t�¯ á ~ Ý©C"��t�¯ d ~ ý �J! #®û t�¯ d ~^¯�3 � � Ñ Û Ü·½ y ½Ûv| � Ñeá ¡ � ý Ñ ½ Ü � ½ ý � Ñ d ¡½ º � ½ t���ÿo~

ä Uo^q`YW!_�]gXfW§lcW�ykU�bLy�Ue_I}WY]ZW�Ø&Ý  {ykW!\��¦ao_L`Y]Zika�_L\�C��@t¦Ø�~²_LW®lLaoiz��WY_�](bLUo\�lLiz�oW!XZnoW!X!�
ÜuÝ



ìGí�Þ ß Ë ñ�ÃLÂ��¥õ Ë Í�õ;Â Ì¦Ë Í{ð�ÊË$¨ È?Â�ñ�ÃcÆ�Å¦È³ï	Í{ð Ë ð Ë Á?Â2ÊË Y Ý��
¢	ao^LX Y Ý �o¯¥ikyNv$U�lLWY^©»�bLXfa�¹Ly�}W!h�W!\!À(l ¤ ^L_LW�bGUoXO]�¯¥yzW!\�sWYjp^LUe]giza�_L\+lLWY\&`!a�_clLiz]Zika�_L\�Uo^©»$ykikh�iz]ZW!\
bLXpsW!`³sWYlLW!h�h�W!_�]�`Yiz]©sW!W!\�_LW�\Za�_�](bLyk^c\(iz_Ll=sW!b³W!_clGUo_�]gWY\�tuizy¥W�»©iz\f]gW�^L_LW�XZWYy�Ue]Zika�_´lLi�]gW ¤ � a�_L\Ziz\f]ZW!_L`�v¤�W!y�U�]gikao_ ¤ WY_Q]ZXZW�lLiz��sW!XfW!_�]gWY\��¦ao_L`Y]Zika�_L\�C��²t¦��aoikX¬\ZWY`Y]Zika�_[\Z^LX�ykW&n	sW!ap`!W!_�]ZXZWw~f~�¯?WY]�l ¤ Uo^c]ZXZW®bGUoXO]�¯GyzW
`!WY_�]gXZW§lLW�h�Uo\f\ZW�lLW/ykU�V	WYXZXZW§_ ¤ W!\f]�bGUo\�`!a�_c\ZW!XO�'sWo��è _�WY��WY]!¯�yzW!\�\Zaoyk^c]Zika�_L\�sWYy�Uo\O]gikjQ^LWY\(lca�_L_=sWYW!\
bGUoX/y�U�XpsW!\Zaoyz�eUo_�]gWmlL^8\Ov©\O]�}WYhdWmlLi���sWYXZWY_Q]ZikWYy²lLWY\�C��¬_LW�� sW!Xfiz­GWY_�]{bGUo\�Uo^©]ga�hdUe]gizjQ^LW!h�W!_�]�`YWY]Z]ZW
`!ao_LlLiz]Zika�_Õ� � a�_L\fW!XO��W!X�yzW(`YW!_�]gXfW+lLW+hdUo\Z\fW�WY\f]�sWYjp^ciz�eUoykWY_�]§}U§]ZXgUo_L\fy�Ue]ZW!X�ykW(`!W!_�]ZXZW+lLW(­Gn�^LXfWo�'T;U
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Abstract. Theshapeof the Earthandof planetsdependson the exciting forcesandon the
rheologyof themedium.Fromtheequilibriumequation,we presentthemainmodelizations
of the viscousand inviscid fluids and we essentiallydescribethe characteristicsof linear
viscoelasticdeformations,for theMaxwell viscoelasticmodelof rheology. Weusetheelastic,
viscoelasticandfluid Love numbersin orderto investigatethe associatedrelaxationmodes.
For thesevariouskinds of rheologyof the planetsinterior, we computethe geoid and the
topographyinducedby aninternalmassdistribution.Finally, we show theimportanceof this
viscoelasticdeformationcalculationsin thestudyof thecelestialbodyrotations.
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Some remarks on the non-hydrostatic form of the Moon

Marianne Lefftz a and Hilaire Legrosa

a Institut de Physique du Globe, 5, rue René Descartes, 67084 Strasbourg Cedex, France

Abstract

The viscoelastic deformations of a gravitational rotating multilayered Maxwell planet, submitted 
to a volume external potential and to internal loads, are computed using a Love numbers formalism. 
First, we calculate the relaxation modes associated with the viscoelastic Love numbers; they are 
dependent on the jumps in density, rigidity or viscosity at each interface of the multilayered planet.
The largest excitations for the relaxation modes associated with the density jump at a given interface i
are obtained when mass anomalies are located at this interface. For the Moon, such a mode creates 
viscoelastic deformations that change the radial displacement and the mass redistribution potenial
at the surface, which relax with a relaxation time of about 1 Ga. Taking into account the time-scale
for the Moon’s age, these are quasi-constant deformations. Finally, we show that the prevailing non-
hydrostatic form of the Moon can be explained by an internal load (which appeared 3 Ga ago ) located
between the upper and lower parts of the lunar lithosphere, which creates viscoelastic surface 
deformations in the selenoid that are not completely relaxed at present.
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