
���������	��

����������� ����������� �!
#"�$%�&����'(
*)��+� ���
,.-/�0�12/*3!4656783�1:9/*3<;6=>0
?*0
3�@A?B1#1C?B@6@A7(1�0D-?E=>/�;61�0C?BF6=>/HGJI�KL7M565A?B5N0PORQ2S�TUQ
S<VWQX@Y7M;61PKLZ\[]9/�^12/_5L0C3a`b/�0�1
?*@6@A7(1�0
3cK�de?(3f@A/*g�0
3
h
i�j]7M;A3#?lk87M5A3#?B;A3�3<ZmkM?B=>ZnKo9/p=q?�3<0�12;Ag�0�;612/D3<@�?B02Zq?B=>/HKL/567M0212/E3<7(=>;602Z>7(5%@A?*1c1
?*@6@A7(1�0J-?R=r/�;61C3tsAuM;612/l3cG�/�0PvwI @A7M;61HKL/�;6xykM?B=>/�;61
3PKLZ\[]9/�1�/�5N02/*3KL;J567M,zF:12/#K�d|{&}L,R?*5�46/�0U=r/*3UKL/�;:x~0f�N@A/*3]KN/pg�7M5AKLZr0�Zr7M5A3]?*;6x�=>Zr,�Z>02/*3mg�Z>5X9/�,R?*02Zq��;6/l3�h
ij]7M;A3�1�/�@61�7NKL;6Zn3f7(5A3Ug�/*3�1:9/*3<;:=r0
?*0
3�sAuM;612/l3�v:ie�c/�0Xv:ie�Li
���+����� � ����:�������2�U�&�:�f�����a���6�&�U�f�j]7(0�12/H?*@6@6127Ng
�6/p5N;6,�9/�1�Zn�8;6/PKLZ\[�-/�1�/pKL/Hg!/�=r=>/a��?BF6Z>02;6/�=>=r/�,D/�5L0o/�,�@6=>7*�o9/�/�@Y7M;61#1:9/�^3<7M;AKL1�/p=r/#@6127MF6=�-/_,�/�=rZ>5X9/*?*Zr12/ iY¡m7(,D,�/�567M;A3�?B5N02Zqg�Zr@A7M5A3�=>/*3R9/�02;AKN/*3�;:=r0:9/_12Zr/_;612/*3!4L567M;A3;60�Zr=rZq3<7M5A3�;656/#Zr5N0:9/_u(1
?*02Z>7(5R02/�,D@Y7M12/�=>=r/U/�0U567(5¢;656/#12/*g
�6/�1Cg��:/�KL/#k8/*g!02/�;61C3�@61�7(@61�/*3�4A=r/@61�7(F6=�-/�,�/�KL/#=n?HK�9/�02/_12,�Z>5A?B0�Zr7(5H5N;6,£9/�1�Zn�8;6/UKL;J3f/�;6Z>=�3</#@A783f/p?*=r7(1C3�i¤ 5�3�?BZ>0��8;6/#=r/�,D7NKL/Pg�12Z>02Zn�8;6/�g�127M¥¦r0X@61_-/*3XKL;.3</�;6Z>=�g�7M,�,�/§ ¨ª©�«!¬ § S�­a®D¯zSI v:ie°M±�h�8;6/Ug�/U,�7NKL/�/l3<0og�?B1C?(g�0:9/�12Zq3N9/X@A?*1oO ¨ O Q /_0m��;:/X=r/*3mKL/�uM1:9/*3m²�KL/�g!/X,�7NKL/U3</UKNZrkNZn3</_5L0/�5%KN/�;6xJ³�?B,�Z>=r=r/l3]Zr5AKo9/�@A/�5AK6?*5L0�/*3p²�´µO¶@A?*Zr1p/�0·²�´µO Zr,�@�?BZr1_4��8;6ZXg�7M121�/*3<@A7(5�KL/�5N0?B;:xRKL/�;6xE3<�N,£9/�021�Zr/*3&@A?*1X1
?*@6@A7(120�-?c=�d�9/l��;A?*02/�;:1�i6¸�;�323</HI�¹�º�»l±�h¼?�,D7(5N021:9/��8;6/Pg(d½/*3f0�=q?³�?B,DZr=r=>/m3<�N,�9/�0�12Zq��;6/m@A?*1m1
?B@:@Y7M120�-?�=�d�9/*��;�?B02/_;61&�8;6ZN/*3<0¾g�12Z>02Zn�8;6/8i*¿�7(;�3�=r/l3�KL/_u(1:9/l3&K�d½;:56/,y¥/�,D/�³�?B,�Z>=r=r/�@A7(;61W;65c,�7NKN/�KN7(565¼9/¼3<;6Z>k8/�5N0�=n?X,y¥/�,D/#9/�k87(=>;602Z>7(5#02/�,D@Y7M12/�=>=r/8i ¤ 5c@A/�;:0KL7M5Agz3f;6ZrkN12/p/_5À0�/�,�@A3X=�d�9/�k87(=>;602Z>7(5JKN/z=�d½;65yKL/Hg!/*3#g�78/�ÁEg�Zr/�5N0
3X@A7(;61·g���?(�8;6/c³�?B,�Z>=r=>/KL/Rg
�A?M��;6/D,�7NKL/DOÂ/_0pg�?*=ng�;6=>/�1#;656/�kM?*=r/�;61·?B@6@:127Ng
�X9/�/¢KL;%g�78/!ÁRg�Z>/�5N0cg!7(,�@6=>/�xN/p­g�7M1212/l3<@A7(5AK:?B5N0]/�5R;60�Zr=>Zn32?*5L0X;:5�3�g��¼9/�,R?c?*;6xRKLZÃ[�9/�12/�5�g�/*3Ä §Ä(Å I Å h ¨ § I Å h�Æ § I Å Æ%Ç Å hÇ Å ´ Ç ÅG Ä8È §Ä(Å È I Å h�´ÊÉDI�Ç Å È h ¨ ­ © «!¬ SI v:ie°N¹Bh

­ ¨ ¹§ I Å h Ë § I Å h�Æ § I Å Æ%Ç Å hÇ Å ´ Ç ÅG Ä È §Ä(Å È I Å h�´ÌÉ�I�Ç Å È h+ÍJÎI v:ie°MG�h¡m/X3�g��¼9/�,R?�/l3<0Wg�7(5A3fZn3f0
?B5N0�/�0�g�7(5Nk8/�1�u(/�5N0�=>7(1
3���;:/XÇ ÅmÏ ±c4�Zr=Ng!7(5NkLZ>/�5L0�027M;602/�³+7MZn3�K�dn¥/_0212/@61�;AKL/�5N0]=>7(1C3]KL/P=n?HK�9/�0�/�12,�Z>5A?B0�Zr7M5RKL;J3f/�;6Z>=�i ¤ 5Jg
�6/�1Cg��6/�-?�K�9/�0�/�12,�Z>56/�1m=n?pkM?B=>/�;61�KL;567M,zF61�/#KL/PÐU?l�N=r/_Zru(�D02/�=>=r/#�8;6/ T © I�­�h ¨ ±�SI v:ie°M°�h@A7(;61�g�/�=q?L487(5¢3f/a1C?B@6@:127Ng
�6/#@A?B1UKLZqg��:7(027M,�Zr/PI @A7M5AK�9/�1:9/�/#KL/*3�0C?B;6xEKL/#g�1�7(Zn3�32?*5Ag�/*3
hoKL/g�/P3</_;6Zr= Ñ2;A32�8;�dn-? Ò T © I�­�h Ò|Ó�Ó ÉDI2¹Bh�SI v:ie°*vLh@6;6Zq3�7(5R=rZ>5X9/*?*12Zn3f/aT © I�­�hog�7(,D,�/�³+7(5Ag!02Zr7M5RKL;R567M,zF61�/#KL/#ÐU?��L=>/�ZruM��@A7(;61�Ko9/�0�/�12,DZr56/�1@61:9/*g�Zn3N9/�,�/�5N0&=q?ck(?*=r/�;:1XKL/pT Q g�7(565�?BZn3�32?*5L0#T © I�­&IfT Q ´yÔ8Õ
h2hm/�0UT © I�­&I<T Q ´yÔ È h2h¾KL/�;6xkM?B=>/�;61
3XKN;~0C?B;6xEKL/#g�1�7(Zn3�32?*5Ag�/#@61_-/l3XKL;¢3</�;6Z>= Õ+Ö i ¤ 5Rko9/�12ZÃsA/]/_5A3<;6Z>02/H-?c=�de?*ZnKL/#K�de?B;:0212/l3@A7(Z>5L0C3aI�­&I<T Q ´%Ô*Ö�h�4�iri>i\hm�8;6/P=n?c=rZ>5X9/*?*12Zn3�?B0�Zr7(5R/*3f0&Ñ2;�3<02ZÃsU9/�/HI�gMd½/*3f0<^�-?l^×KLZr1�/c�8;6/#=�dØ7(5R/*3f0?(3�3</�Ù#@61_-/*3UKL;¢3</�;6Z>= hCiÚ�ÛBÜfÝ8Þß�à�á�â Ý�ãUãUä à
å�æ ä ß*ç äfè�éoêäfé+ë ämè�ìäfí�î
é+ï½ð>ñ2ò
¹�v ±



���������	��

����������� ����������� �!
#"�$%�&����'(
*)��+� ���

óoônõ]ö v6i|��÷ùø6ú(ûÃüný8ú(þ�ünÿ���ý���ý������	��
�
���8ûeþ�ú(þ��	�����
ÿ��6ý8ürþ�ünÿ����#ú����pûÃü��pürþ��
����ü���
���pú(þ�ü������
�·ý���6ÿ����(ûÃü�������� ���Lþ"!$# ¨ ±LS2v�%'&)(*�,+:ú���þX` ¨ �.-:¹�±0/01325476 ¨ ±LS!»�2¼O Q ¨98 !:�pú8ü��Dÿ��ÿ�;�þ�ü<���Lþ=;�ü<���yO Q ¨ º>���?�A@ �8þ�ürûÃü��_ú��NþB���C�EDGFIH:ÿ8ü��Lþ������>��ú�J(ÿ��0��27�K�L���NüM�_ÿ��N�O
�P��+:ú���Qþ�ürûrûÃÿ����R�zû ú��
ÿ�����+R�·ýS@ (UTG�pú��3%�2oT Q ¨ GLS
°M�B-L¹_±WVX!nT5Y�Z'[ ¨ GNS
G 8 -N¹�±�VRú�\W�P��DGF	H:ÿ8ü��Lþ���2ú8ý8ünú����
%�2�V Q ¨ Æ�°M±(�LÎÃ»(»X&5]*�,���^H_��
�P�����Lþ��Hü���ü�û$�`�pÿ*ý��UO ¨ º>!:��
�
�_ÿ(ûa�Jú�\W�P�ID�b�bI�
ÿ�Q���Nürûrûc�P�^%X;�ü<���d����@ ürû��A���_ÿ8ürþ�H:úW�	����ürþ�ü������
2�H:ÿ��'�B�
ÿ��eH:ú������tû$�
�B�!þ:�K�'��þ:�����
�f��ú8ý8ünú(ûc�
��&g(*�;
úW�p` ¨ GLSC�.-:¹�±0/01325476 ¨ » S
±02¼O Q ¨ ¹�°h!:�A@i�
�!þ�;�ü<���ùû$�"�pÿ*ý��P¹�°j���Nük�
�!þ����!ürþ�ü����C�ú�\W�P�BHAûl���Dý��f��
�
�_ÿ(ûl�8þ�ünÿ��3%�2UTUQ ¨m8 S
�(±`-6¹_± V 2&VWQ ¨ Æ��(±NS�» 8 &Sn�úo�
ÿ(ûÃÿ����R�Rý����8ú��'��+R��
ÿ��Lþ�ü<���Lþ�û$�
�L�
ÿ��3HR�
�p
�P���Nú(þ�ÿ��!ünú(ûc�
��27�K�
û>ûc�Rý��·ý��2ÿ8ürþ��·ý��
�L�
ÿ��3HR�
�.�h
���!üný8ü<�����A�
��&rqS+:ú����C����:H_��
�
�����Lþ�ú(þ�ünÿ��j�
ÿ��eH_�����:ýtsú"�8ú�����+R�,!����wþ:�2ú8ürþ��^%Rûc�
�u��
�
���8ûeþ�ú(þ��=H_�';�ûÃü�
�
�=H:ú��wvg+:ú����d�
þx ÿ��A�
��!�DGy�y�zK%�2r�
þosúRý��2ÿ8ürþ��"!����X�6ü�\W��ú����Rý��r�N��ü��^%I�K���������C�	�6ÿ����Hú�\�ÿ��0�·ÿ�;�þ���������&�n��P�ý8ü {j
���������K�
�����Nþ^���]û$�
��ý������w�_ÿ(ûa��þ�ünÿ��0�f!+þ^�|s�
�7\�ü��_ü�;�û$�
�e���'�Xûc�
�7�
ÿ���HA�P�7�h
����üný8ü<�����A�
�^%·þ�ü<���Lþ����ûc�����
�	�
ÿ���\W���}�������K�
�.���'�h
����ü����C�
�.���
��HR�P��þ�ü�\W�
��&
¹�v:¹



���������	��

����������� ����������� �!
#"�$%�&����'(
*)��+� ���

óoônõ]ö v:ie�~÷ ø6ú(ûÃüný8ú(þ�ünÿ��£ý���ý����N�~��
�
���8ûeþ�ú(þ��������
ÿ��6ý8ürþ�ünÿ��0�Rú����Jû ü��pürþ��
�u��ü��w
���pú(þ�ü������
�ý��f�
ÿ��Lþ:�2ú8ü��Nþ��
�f+:ÿ��!ü��_ÿ��Lþ�ú(û$�
�L���8ûrûc�
�j!$# ¨ ±LS2v�%'&)(*�,+:ú��8þ�` ¨ �B-:¹�±0/01325476 ¨ ±NS�»�2O Q ¨ º02�T Q ¨ GNS
GBvL-Y¹_±WV�2�V Q ¨ Æ]v °(±LS�v8ºh&M(*�?;
úW�z` ¨ GNS
� -A¹�±�/'1K2k476 ¨ » S
±02O Q ¨ ¹��02�T Q ¨ ¹MS�¹�vL-Y¹_±��K2�V Q ¨ ÆP¹�±(GNS
�(°�&7qmÿ��`� ��H6ÿ��'�zûÃú`�����'���BH_��
���U
��ý����Lþ��
2ûÃú��
ÿ(ûÃÿ����A�Hý����8ú��'��+R�L�
ÿ��Lþ�ü<���LþUûc�
�L�
ÿ���HR�
�p
�����Lú(þ�ÿ���ünú(û$�
��2��K�Cûrûc�Dý��Hý���ÿ8ürþ��·ý��
�f�
ÿ���HR�
��h
���!üný8ü<�����A�P��2M�
þ���+:ú������k���^H_��
�
�����Lþ�ú(þ�ünÿ��L�
ÿ��eH_�����6ý>súk� ú�����+R�`!����Hþ^��ú8ürþ��^%Pûc�P�7��
�
���8ûeþ�ú(þ��H_�';�ûÃü�
�
�5H:ú��Mvg+:ú����"�
þ x ÿ��R�
� !�DGy�y�zK%�2U�Cþusúpý���ÿ8ürþ��`!������6ü�\���ú��N��ý��M�N��ü��^%.�K�����f�������6ÿ����ú�\�ÿ��0�·ÿ�;�þ���������&

¹�v G



���������	��

����������� ����������� �!
#"�$%�&����'(
*)��+� ���

?Li
-800

-780

-760

-740

-720

-700

-680

-660

-640

-100 -80 -60 -40 -20 0 20 40 60 80 100

m = 13

m = 11

m = 15

m = 12

m = 14

R = Rc / 1.1
R = Rc
R = Rc x 1.1

Im
(σ

)

(σ)Re

F�i
-580

-560

-540

-520

-500

-480

-460

-440

-100 -80 -60 -40 -20 0 20 40 60 80

m = 11
m = 10
m = 9
m = 8
m = 7

R = Rc / 1.1
R = Rc
R = Rc x 1.1

Im
(σ

)

(σ)Reóoônõ]ö v:i\»�÷�n�úX;�ü �����P�
ú(þ�ünÿ��j�
ÿ���\��P��þ�ü�\��E�
ÿ��K���
��H:ÿ��6ýJú��uH:úW���_ú����Dý���û
@ úW�N�Rü��pú��8ü��6ú8ü����H:ú��`���R�"\_ú(ûc���'��H_��ÿKH_����&g�tÿ��N�L���^H_��
�P�����Lþ�ÿ��0��û$�
�L\�ú(ûc���'�
�BH_��ÿKH_���
��2*�
ÿ������
��H:ÿ��6ý8ú��LþUú���pÿ*ý�������ürþ�ü��������Cþhsú����
��\_ÿ8ü��_ü��0��!lH:ú���þ�ü<�
�o��JG�h
�
þ:��ü������
�EH:ú��o�2úKH�H:ÿ��
þ>súÊû
@�
�����Lú(þ����'�:%�2ý8ú��0�Dûc�BHAû ú��>�
ÿ��eHAûc�
�N�`H6ÿ��'���e� ¨ ¹�± Õ}� !�ü<&���&�` ¨ ¹�±�/'1
%�2B�
þ5H:ÿ��'� �'�j�6ÿ��`;����Eý��� ú�J*ûc�!ü��W+f�_ÿ��������!ürþ�ü����C�f!:;�ûc���K%�2*���!ürþ�ü������ !:��ÿ��W�'�<%�2M�CþS������Q����!ürþ�ü����C�"!:\�����þ�%'&��e��úKH�+R�B!�ú�%�2���"��+:ú���{�ú����7�'�6ü �_ÿ���� �w!l� %�2�ûc���pÿBý��*�`�wDG� �
�!þ����!ürþ�ü����C�
2U�Cþ������UûÃú�H:ú��
þ�ü<�¼ü��pú��8ü��6ú8ü����ý��JûÃú�\_ú(ûc���'�IH_��ÿKH_�����
�!þL�6ÿ���Q�����û>ûc�Ìú��������Lürû"!:\�ürþ��
�����yý��"H�+:úW���}%'&f�e��úKH�+R�d!:;�%�2������+:ú��
{�ú����Dý8ü {j
�������Lþ�ü<�Cû�!$� %�2Uû ú�þ^��ú����P��þ�ÿ8ü����pý��P�L\�ú(ûc���'���=H_�2ÿKH_���
�f�
�!þUHAûl�N�I�
ÿ��eHAûÃü����k
���!:�K���
þ�ú8ü��R�
�#ûÃü����R�
�B�������2ÿ8ü������Nþa%��CþM�pÿ8ü����#ûÃü���
�!ú8ü���� !����'�]ûc�=�d���� �tü��Lþ����K\_ú(ûrûc�<%u�����5H6ÿ��'�ûc�=�
úW�5H_��
���U
��ý����Lþ�&5]5���A@ ú�H6úW�����:H_��
�
�����LþR
�Pý��=��+:ú���{�ú����Pú�\��P�)�r���Hý��=��+:ú(ûc�����Pü��eH6ÿW��
�!�� %L�
ú���H:ÿ����k�K�Cþ þ���\�ú(û$�����Pý��"�6ÿ��`;����#ý��L 6ú�J*ûÃÿ���2Wûc�
�w\�ú(ûc���'���*H_�2ÿKH_���P�5�����
ÿ����_ÿ��6ý����Lþsúc°d¡¢H_�|s�
�·ú�\W�P�`�K�Cûrûc�
��ý��o�
úW�r� & ¹�v °



���������	��

����������� ����������� �!
#"�$%�&����'(
*)��+� ���
{&5Ê@61C?B02Zq��;:/84�7M5ù;:02Zr=>Zn3f/�1
?*Zr0pKN7(5Ag�=n?~³+7M12,H;6=r/¢I v:ie°MG�h·?lk8/lgz;65ÌÇ Å g�7M5A3<0C?B5N0�4�sAxo9/@A?*1X=n?c3f0
?*F6Zr=>Zr0:9/tKL;R32g
�¼9/�,E?t0�/�,�@A7(1�/�=A@A7(;61X=q?c169/*3f7(=r;:02Zr7M5RKL/*3H9/*�8;A?B0�Zr7(5�3�iA£�dØ/�121�/�;61¼KL/021�7(5Ag_?B02;:12/p@A/�;60�?B=>7(1
3p¥/�021�/cZr,D@Y7M120C?B5N02/84Ag�?*1�?*=r7M1
3��8;6/zT © I�­�hXKN/�kLZ>/�5N0X021_-/l3�@A/�0�Zr0U/�5kM?B=>/�;61H?BF�3<7(=>;6/R@61_-/l3zKL;Ì3f/�;6Zr=�4�=q?�@A?B1�Zr0:9/RZ>,R?BuMZr5A?*Zr12/�¤ O I�­�h�@A/�;60¢¥/_0212/D021_-/l3cu(1
?*5AKL/I�3f;6120�7(;60P�8;A?B5�KÀ`�/*3<0U@A/�02Z>0�hCi|¥]Z>5A3<Z�=�dØ/�121�/�;61�3<;61PT © I�­�ho@Y/_;60z¥/�0�12/cZ>,�@A7(1�0
?B5N02/P@61_-/l3KL;y3f/�;6Zr=�4Y/_0�@A/�;60�,�/_56/�1·-?�KL/*3]0C?B;6xyKN/Hg�127MZn323�?B5Ag!/p@Y7 3<Z>02Z\³�3�?B=r7M1
3#�8;6/p=r/·3</�;6Z>=�5	d½/*3f0@A?M3�/�5�g�7(1�/c?*020�/�Zr5N0�/�0U�8;6/#=�d�9/�56/�1�u(Z>/�KL;.3<�:3<0_-/�,�/U/*3<0UKo9/lg�127MZn323�?B5N02/8i¦ 7(;:1Xg�/�0�02/X1C?BZn3f7(5�4R¤8OJI�­�h�?y9/�0:9/�g_?B=ng!;6=_9/�/P-?#=�d|?BZnKN/UKL/�g!/�3�g��¼9/_,R?L4M?B=>7(1
3o��;:/aT © I�­�h?%9/�0:9/�1�/�^×g�?B=qg�;6=_9/�Zr5AKo9/_@Y/_5AK6?B,D/�5L0m@A?*1

T © I�­�h�§ ¹Ò § I Å h Ò Ò § I Å h Ò Æ Ò § I Å Æ%Ç Å h Ò
Ç Å SI v:ie°M��h

7�-; Ò - Ò 567(0�/c=>/�,�7NKL;6=>/846?�sA5JKN/c3!de?�[�1C?B5Ag
�6Z>1UKL/#=n?c@6�A?M3</8i¤ ;6021�/X=r/*3�7M5AKL/*3mKL/�ÐX78323fFL�P02�6/_12,�Zq��;6/l3�4*KL/*3&7M5AKL/*3&Zr5:/�120�Zr/�=>=r/*3�3f/X@6127M@A?BuM/�5L0oK6?*5A3=r/P3f�63f0�-/�,�/ i6{&=r=>/*3X?B;A3�3<Z�@A/�;6k8/�5N0c¥/�021�/#/�x6g!Zr0:9/_/*3�@A?*1]=q?·³+7M1
g�/·K�d�¥U1
g
�6Zr,¢-/*KL/84M/�0�g!7(121�/*3×^@A7(5AKN/�5L0 -?w;65�9/*�8;6Zr=>ZrF61�/�/�5N021�/X¨�©ªA«3¨ Å 4�=r/J0�/�12,D/�KN/ù¡m7M12Zr7M=rZq3E/_0�=n?w@61�/*323fZr7(5 I k87MZr1¬ �A?*56uw¹_º(º(GN4U¥]1
KN/*3]/�0P?B=�im¹�º(º8»(hCim{¾=>=r/*3U@Y/_;6k8/�5N0�¥/_0212/Hg!12Zr0�Zn�8;6/*3�?�kM?B5N0c=>/*3]7M5AKL/*3PKL/ÐX78323fFL�y@A7(;61HKN/�@A/�02Z>02/*3�kM?B=>/�;61
3PKL;w567M,zF:12/HKL/ ¦ 1C?B5AKL0�=�I�4k6 Ó ¹Bh#/_0cKN/*3akM?B=>/�;61C3,�7NKo9/_169/�/*3pKN;Ê567M,zF61�/RKL/.¿�?��N=r7(1_i�{&=>=r/*3p3f/JKo9/�k8/_=r7(@:@Y/_5L0·?B=r7M1
3z@:1�-/*3HKL/�=�d�9/*�8;A?*02/�;61_i£A7(1C32�8;6/c=>/#567(,HF612/tKL/P¿�?��N=r7(1Ug!127(¥¦>0�46Z>=�³�?B;60U�8;6/#=r/#567M,zF61�/#KL/ ¦ 1
?*5AKL02=W3<7MZr0�KL/#@6=r;�3/�5Ì@6=r;A3H@Y/_02Zr0H@A7(;61¢�8;6/Jg!/*3�7M5AKL/*3D3<7(Z>/�5N0�g�1�Zr0�Zn�8;6/*3�iU¥ ;65Ê5:7(,HF612/¢KL/y¿�?��L=>7(1DKL/�r� ¨ �U-�¹_± V 48Zr=6³�?*;60o��;6/U=r/U567M,zF61�/UKL/ ¦ 1C?B5AKN02=�3f7(Z>0�Z>5L³M9/�1�Zr/�;61�-?z¹�± / È iN{&=r=r/l3¾5:/�3f7(5N0Ñ
?B,E?BZn3Ug�1�Zr02Zq��;:/*3]K:?B5A3�567 3J9/_02;AKL/l3cI�3�?B;L³¼@Y7M;61#=r/H�8;A?B0�12Z�-/�,�/Pg�?(3�KL/*3]sAu(;:12/*3]v:ir¹M¹�/_0v6i>¹�G8h
i6{&=>=r/*3&@A/�;6k8/�5N0m/�xNZn3<0�/�1oK6?B5�3�=r/l3�1:9/_u(Zr,D/*3�021C?B5A3fZr0�7(Zr1�/*3�,E?BZn3WKL7(Z>k8/�5L0oKLZq3<@A?*1
?*¥¦r021�/=r7M1
3���;6/�=r/�0�/�,�@A3mK�dØZr5N069/�uM1
?B0�Zr7M5�KL/_kLZ>/�5L0muM1
?B5�K�i ¦ 7(;:1X7(F60�/�56Zr1o;65�0C?B;6xRKN/#g�127MZn3�32?B5�g�/KL/R=n?J3f7(=>;602Z>7(5Ì��;:ZX3<7MZr0H3f0
?B0�Zr7M565A?BZ>12/¢/�5w02/_,�@A3a/_5ù@�?B120C?B5N0HK�d½;:5®­�F612;:Zr0pF6=q?B5Ag�¯N4&Zr=³�?B;:0#?B0�02/�5AKN12/p�8;6/#=r/l3]g�78/!ÁRg�Z>/�5N0
3�/�5.²�KN/*3�,D7NKL/*3U3�d½7M12u ?B56Zq3</�5N0�4A,R?BZq3X?B;A3�3<Zm�8;6/P=r/*37(5�KL/*3�Zr5:/�120�Zr/�=>=r/*3�3</PKLZq323<Z>@A/�5L0_i6¡m/*3�7M5AKL/*3XKLZq3<@A?*1
?*Zn323f/�5N0�@A7(;61 ÅmÏ ° iN{&5~@:1
?B0�Zn�8;6/84Zr=�³�?*;60U?B0�02/�5�KL12/·K�de?*;60
?*5L0U@6=r;�3�=r7(5:u(02/_,�@A3X�8;6/#=r/�567M,zF:12/#KL/·¿�?��N=r7M1X/*3<0Uu(1C?B5AKyI�g�?*1g�/*3U7(5AKL/l3a3f7(5N0PKLZn3�3<Zr@¼9/�/*3]@A?*1#=r/*3]/![�/_0
3�kLZq32�8;6/�;6xAh
ig£�?zsAu(;:12/Hv6i 8 ,�7M5L0�12/·g�7(,�,D/�5L0=r/�0
?B;:x�KN/cg!127(Zq323�?B5Ag�/PKL/l3�,�7NKL/*3�/*3f0U?l[�/*g�0:9/#@A?B1�g�/*3�7M5AKL/*3!i
���+���^± ² ��³]� ����6�&�m�:�¾�:�f������� �f�b�6���2�X�:�f���
£�?~1�/�@61:9/l3</�5N0
?*02Zr7M5yK�d½;:5wg
�A?B,D@Jk8/*g�027M12Z>/�=X-?�0�127(Zq3#KLZr,�/_5A3<Z>7(5A3]5	d½/*3f0�@A?(3#021_-/*3#?BZ\^3N9/_/8i�j]7M;A3#?B=r=>7(5A3�;60�Zr=>Zn3</_1�KLZ>k8/�1
3X,�7NKL/l3�KL/H12/�@61:9/*3</_5L0C?B02Z>7(5A3!i ¤ 5J@A/�;60#/�[�/*g�0�;6/�1#KL/l3g�7M;6@A/*3H9/*�8;A?*027(1�Zn?*=r/*3m7(;�,�9/_12ZnKNZr/�565:/*3�KN/�3�g�?B=q?BZr1�/*3]I�g�7(,D,�/�567M;A3�=�de?�k87(5�3W³�?*Zr0¼?B;Rg
�A?l^@6Z>0212/#@61:9/*g�9/*KN/�5L0!h
i£�?U3<7(=>;602Z>7(5 9/�0
?*5L0�@61�7Ng��:/�KN/�=q?�uW9/�783f021�7(@6�6Z>/84�;656/mkN;6/oKL;pKN/*323f;A3�KN;cg
�A?*,�@#KL/ok8/*g�02/_;61-?z0�127(Zq3]KNZr,�/�5�3<Zr7M5A3�/*3f0¢9/�u ?B=>/�,�/�5N0B­�=rZn3fZrF6=>/�¯L465:7(;A3�?MKL7(@:02/�1�7(5A3#KL7M5Agcg�/_0202/#1�/�@61:9/l3</�5L^0
?*02Z>7(5�i¦ 7M;61]7MFA3</_12k8/�1�KL/*3U3<0�12;Ag�0�;612/l3]3!d29/*g�?*120C?B5N0UKL/c=q?�uW9/�783f02127M@6�6Z>/84Y5:7(;A3X@6127M@A783<7M5A3cKN/akNZ\^3<;�?B=rZq3</�1HKN/*3z3f;61<³�?Mg�/*3pK�d�9/�u8?*=r/*3ckM?*=r/�;61C3zK�d½;65Ìg
�A?B,�@ 32g�?*=n?BZ>12/¢g�?*1
?(g!069/�1�Zn3<0�Zn�8;6/RKL/R=q?

¹�vMv



���������	��

����������� ����������� �!
#"�$%�&����'(
*)��+� ���

0.00´ 0.01´ 0.02´ 0.03´−15000

−10000

−5000

0

5000

m = 12
m = 13
m = 14

0.030µ 0.031µ 0.032µ 0.033µ 0.034µ 0.035µ−30

−25

−20

−15

−10

−5

0

5

10

óoônõ]ö v6i 8 ÷ � �^H_��
�
�����Nþ�ú(þ�ünÿ�� ý��¢û
@�
��\_ÿ(ûl��þ�ünÿ�� þ����eH:ÿ����
û>ûc�yý��%þ�ú����%ý�������ÿ8ü����_ú����K�¢ý��
��pÿ*ý��
��O ¨ ¹_GLS�O Q ¨ ¹_°LSAO ¨ ¹!voH:ÿ��'���r� ¨ ¹�± ÕfÕ ���d��+:ú��
{�ú����Hý��Pþ^J�HR�k� &g¶¼ÿ�����K�r�6ÿ��`;�����ý��` :ú�JBûÃÿ��k�
þU�K�r��+:ú���{�ú����Uûc�UH:úW�Uý��Uþ����eH���ý8ÿ8ürþB��
þ^����ú���HAûl����ý��U¹(S
±�-
¹_±0/'�H:ÿ����U�8ú���ú��Lþ�ü���û ú	�!þ�ú�;�ürûÃürþR
�����'�h
���!ü������ !+ûc�Uþ����eH��B�P�!þU�pü��Xsúcû
@�
����+R�Cûrûc�rH:ú���ûÃúf\�ü����
ÿW�_ürþR
�<%'&n��	�
ú(ûl���8ûmý��f�K�7����úKH�+R�`�
ÿ������
��H:ÿ��6ýRý8ÿ����¢súz°LSC�B-L¹_±�1BH:úW�·ý��pþ����eH��o!��_ÿ8ürþ5z�Df+R�������
�qS¶=·h���'��ûc��qU�2ú�J x Q�y�b¢ú�\W�P�z°M±(±?�
ÿ����Lürû>ûc�
�E��ú8ý8ünú(ûc�
���
þ 8 ±%ý��}����
�P�RýS@ +:ú����pÿ��6ü������
�^%'&¶oûl���Rûc�E�6ÿ��`;����Rý��� 6ú�J*ûÃÿ��u�
�!þr����ú��6ýW25HAûl���RûÃúwýr
�Cþ������pü��6ú(þ�ünÿ��,H_��
����ü����Rý��
�Eþ�ú���� ý������ÿ8ü����_ú����K�B�
�!þ¼ý8ÿ����pý8ü ¸���ürûc��&

¹�v �



���������	��

����������� ����������� �!
#"�$%�&����'(
*)��+� ���
3<7M=r;60�Zr7M5�iAj]7(;�3]?�k87(5�3�12/�0�/�5L;D=n?Hg�7(,�@A7 32?B5N02/t?BxNZn?B=>/PKL/#=n?ck87(1�02Zqg�Zr0:9/pI ©¹®º ©ª�h Ò » ij]7M;A3�;602Z>=rZq3</�1�7(5A3�9/�u ?B=>/�,�/�5N0�KL/*3�=rZ>u(56/l3�KL/og�7M;61
?*5L0C3�I�­
3<0�12/*?*,�=rZ>56/*3P¯�h
i!{&=r=>/*3�3f7(5N0�K�d½;:56/Zr5N02/_12@61:9/�0
?*02Zr7M5wK:?B56uM/�12/�;�3</84Wg�?B1p/�=>=r/*3U56/Rg�7M1212/l3<@A7(5AKN/�5L0H?*;6xy021
?_Ñ2/*g�027MZr1�/*3cKL/D@A?B1�02Z\^g�;6=>/*3�¼�;6ZnKL/l3��8;6/P3<Z�=>/#g
�A?B,�@EKL/�k8/*g�0�/�;61m/*3f0U3<0
?*02Zq��;6/ i6{&=r=>/*3�@A/�1�,�/�020�/�5N0mg�/�@A/�5AK:?B5N0KL/#,�Z>/�;6xHg�7M,�@612/_5AKL12/�=n?p3<0�12;Ag!02;61�/cKN;�g
�A?*,�@�k8/*g�0�7(1�Zr/�=�i{&5LsA5R=r/l3Xg�7(;6@A/*3�,D7(567NKLZ>,�/�5A3fZr7M5656/�=>=r/*3&3f7(5N0]/l323</_5L0�Zr/�=>=r/*3�@A7M;61]@A7M;6k87(Z>1UK�9/*g�1�Zr12/�@61:9/�^g�Zq3L9/�,�/_5L0�=q?�3f0212;�g�02;61�/R1
?(KNZn?B=>/RKL/�=q?J3<7M=r;60�Zr7(5 7(F60�/�5L;:/8i)£�?JkLZ>02/*3�3</DKL/R@6�A?M3</¢KL/�=q?3<7M=r;60�Zr7M5w12/�5�KwKLZ\ÁEg�Z>=r/p=n?R1:9/*?*=rZq32?B0�Zr7M5%KL/d­Cg�7(;6@A/*3P¯ ,D7(567NKLZ>,�/�5A3fZr7M5656/�=>=r/_3�3<Z>u(56ZÃs�g�?l^02Z>k8/*3�4m/�0Rg!7(,�,�/EO Qj½¨ ±w=n?À,D7B�8/_5656/¢?BÙ�Z>,z;:0
?B=>/¢KL/*3zuM1
?B5�KL/�;61C3~?*=ruW9/�F612Zq��;:/*3z/*3f05¼9/*g!/*323�?BZr1�/�,�/�5N0#5L;:=r=r/ imj]7(;A3H?�k87(5A3H;602Z>=rZn3N9/¢KL/*3p12/�@61:9/*3</_5L0C?B02Z>7(5A3HKL/*3c³+7(5�g�02Z>7(5A3�3f;6Z\^kM?B5N02/*3

¾ Õ I:6(h ¨�¿ È^À� Á Â ÈÃ ´ Â ÈÄ ´ Â ÈÅ Ä�Æ SI v:ie°M��h7�-;�ÇbI 5�d|?l�N?*5L0o@A?(3UK�d|?B,�@6=>Zr0�;AKL/�K�9/�sA56Z>/#?B;.3</�;:Zr= hW/*3<0U,�Zq3]-?p=�d�9/*g
�6/�=r=>/X@A7(;61���;:/
¿ È^À� ¿ À� ¿ Ã:ÈÃ:É Á Â ÈÃ ´ Â ÈÄ ´ Â ÈÅ Ä 6 Ä�ÊWÄ�Æ ¨ ¹&ÎI v:ie°8»(h

¾ È I:6 h ¨ ¿ È^À� Ò�Ë Ò Ä�Æ SI v:ie° 8 h,�Zq3�-?c=�d�9/*g
�6/�=r=>/X02/�=��8;6/ Ò>Ò�Ë�ÒrÒ ñ ß*æ ¨ ¹&Î¤ 5p@Y/_;60&?*;A323fZ6;60�Zr=rZq3</�1�;:56/U?B;60�12/o12/�@61:9/*3</_5L0C?B02Z>7(5·KL/�=q?]3f0212;�g�02;61�/X1
?MKLZn?*=r/84�Z>5A3<@6Z>1:9/�/KL/�Ìo?B567ÌI2¹_º(ºMG�hp/�0fÍUZr1
3�g�Zr5:uJ/�0`Ìo?B567ÌI2¹_º(º(°8h
4�/_=r=r/Dg�7M5A3<Zq3<02/ -? 9/lg�12Z>12/RK6?*5A3p=r/R@6=n?*59/*�8;A?B0�7(1�Zn?B=�6�ª�Î�3f7(;A3U=n?a³+7(1�,�/
6Sª�Î ¨ÐÏ I^6(h ©�Ñ Y=Ò Å / Å�Ó Ò Ã�ÔcÔ$Õ�Ñ Ö*¬ ÎI v:ie°Mº�h¤ 5ù@A/�;:0�?*=r7(1C3�1�/�@61:9/*3</�5N02/_1 Ï I^6(hP��;:ZX/*3<0p;65�32g�?*=n?*Zr12/EKL/R@6=r;A3c@A/�1�,�/�0�0
?B5N0c;:56/12/_@61:9/*3f/�5N0
?B0�Zr7M5ù,D7(567NKLZ>,�/�5A3fZr7M5656/�=>=r/DKL/�=q?À3f0212;�g�02;61�/JKL/l3zg�7M=r7M5656/*3!4�,R?*Zn3P?B;A3�3<Z�=q?@6�A?M3</ Æ ��I:6(hX�8;6Z�567M;A3]KN7(5656/#;65:/aZ>5AKLZqg�?B0�Zr7(5¢KL/#=q?p3<@6Z>1
?B=>Zn3�?B02Z>7(5¢KL/#=�d�9/*g�7M;6=r/�,D/�5L0 ÕØ× ij]7(0�7(5A3p�8;6/84�g�7M,�,�/P=�de?*567(,E?B=rZ>/HKL/�0�/�,�@¼9/�1C?B0�;612/ Ê 4�=�de?*,�@6=rZ>02;AKN/ Ï I^6(hU/*3<0P567(1f^,R?*=rZn3N9/�/U02/�=	��;6/ Ò>Ò Ï I^6(h ÒrÒ 3<;6@ ¨ ¹Hi

���+���+� ² ����a��Ù��6�f������� ��Ú ����³��UÙ�� �����>³��¾���¼�ÜÛ���N�A���
£�d½/*3f@A?(g!/pKL/*3X@A?*1
?B,.-/�021�/*3�/*3<0X@:=r;A3Xu(1C?B5AK�@A7(;:1#g�/#@6127MF6=�-/_,�/#�8;6/c@A7(;:1�g�/_;6xR�8;6/567M;A3�?�k87(5A3X021C?BZ>069/*3�Ñ2;A3���;	dn-?p@61:9/*3f/�5N0�i ¤ ;6021�/#=r/#1
?*@6@A7(120tK�de?M3<@A/*g�0�KL/#=n?Hg�7N�8;6Zr=>=r/�/�0U=r/0f�L@A/UKL/Ug
�A?*;L[	?Bu(/U;60�Zr=rZq3N9/84*Zr=N/*3f0�g!7(5A3f02Zr0�;X9/UKL;p567M,zF:12/XKN/U¿�?��N=r7(1¼I 7(;HZr5�KLZ\[�9/�1�/�,�,�/!5L0KL;£567M,zF:12/¢K�de{&}N,R?B5�hPKL;£567(,HF61�/�KN/ ¦ 1
?*5AKL02=·I�g�?*1
?(g!069/�1�Zn3<0�Zn�8;6/¢KL;>¼A;6ZqKL/(hP/�0DKL;567M,zF61�/mKL/mÐU?��L=>/�ZruM��iW£�?X1:9/l3<7(=>;602Z>7(5#5N;6,£9/�1�Zn�8;6/�KL/og�/&@61�7(F6=�-/�,�/P9/�0
?*5L0t9/_u8?B=>/�,�/�5N0A@6=r;�3Ú�Ý(ÜPÞ�èoèBÝ!é+ä<ë�î�ßÃî æWà î
ñ ä�äfè�ë�î�á*ïÃî
è*ñgâ â Ý!è ç ä<ë+é+ïeë6äfèMá*äfí�ë*ìäfñ æ Ý ß ë â Ý!ã æ î
ë+ä<ë:î ç ä â_ã ï|ë ñ â^à ïeè*í&äfé�ä	î�è*Ý�å�æäfé â Ý�ãUã]ä ß è*ä&ð>Ý�è â é ï|Ý�è â Ý�è�é+ïeè ß ä�áMî
è*ñ|ç æ ß ß é
êÝ!é|è ß äUá*ïeñ â Ý�è�é+ïeè ß ä�áMî
è*ñUéiêWë:ìKí�éMò

¹�v �



�������_����
C����������� ����������� �!
#"�$%�&����'(
*)��+� ���

óoônõ]ö v6i|º�÷Lî�ü��`�8ûÃú(þ�ünÿ��BH:ÿ��'�)�r� ¨ ¹�± [ 2U���E��+:ú��
{�ú�����ý8ü {j
�������Nþ�ü<�
û�� ú�\��P�w�'���2úKH�H:ÿ��
þýS@ úW��HR�P��þUý���±LS�¹_�A&�n��P�`�
ÿ(û ÿ����A�
�`���	�
ÿ(ûrûc���LþjsúEû ú"���2ú8ü��A�f�
þr�A@i�P�!þ]ûc�.�pÿBý��UO ¨ °X���Lü�
�!þ*����ürþ�ü������
2¼ú��~ûÃü<����ý��UO ¨ »`H:ÿ����5# ¨ ±LÎ|°(�,&
?B1CKL;6/D��;:/p@Y7M;61#=r/*3U@6127MF6=�-/�,D/*3�0�1
?*Zr0:9/l3t@:169/*g�9/lKL/�,�,H/�5N0�4NZr=&@�?B1
?*¥¦r0#,R?*=r�6/�;:12/�;A3f/�,�/!5L0Zr5¼9/�kLZ>0
?*F6=r/¢KL/J1�/*3<0�12/�Z>5AKL12/ 4m?B;£,�7MZr5A3HK6?B5�3E;:5£@612/�,DZr/�1P02/�,�@�3�4&567M0212/ 9/_02;AKL/Ì-?y;653<7M;A3×^�/*3f@A?(g�/·KL/#@A?B1C?B,.-/_0212/l3�i£A/�1
?*@6@A7(1�0�K�d|?(3f@Y/lg�0pKL; 567*�N?B;%?Mg�02;6/_=�/*3f0cF6Z>/�5wg!7(565N;£I k87MZn3fZr5 KL/R±LSC°(��hC4&Zr=m/*3f01
?*Zn3f7(565A?*F6=r/·KL/#@A/�5A3</_1U��;6/#=q?cu(1
?*Zr56/P? 9/�0:9/#@6=r;A3�@A/�0�Zr0�/cK:?B5A3X=�dØ�6Zn3f027(Z>12/�KL;�5:7B�N?*;�4L/_0�8;�d½/�=>=r/#?Dg�12;.?lk8/lgt=>/#12/�³+1�7(ZnKNZn323f/�,�/�5N0XKN/pg�/�=>;6Z\^×g�Z�i6j]7M;A3�5:7(;A3]=>Zr,�Z>02/�1�7(5A3og�/�@A/�5AK:?B5N0K6?*5A3�=>/*3c9/�0�;AKL/*3&3f;6ZrkM?*5L0�/*3U-?aKN/*3mg�?B=qg�;6=n3W?lk8/lg5# ¨ ±NS
°(�Hi�£�d½/�[�/�0oKL;H1
?*@6@A7(1�0XK�d|?(3<@A/*g!03<;:1�=n?�g!7(5Nk8/*g�02Z>7(5R/�5.g��A?*;L[	?BuM/z;65:Z\³+7(1�,�/�� I /�0�?�k8/*g�;656/Hg�7M5AKLZr0�Zr7M5JKL/Hg�7M5L0�1
?*Zr5N02/*3�67M12ZrÙ_7(5N0
?B=>/*3�5N;6=>=r/*3
hm?w9/�0:9/y9/_02;AKLZ_9/�@A?*1 ¬ �A?B56u¢I ¬ ��?B56u:4�¹�º(ºMG�hCi�¡m7M,�,�/X7(5¢3!d½�R?*0202/_5AKK�d|?B@61_-/*3�=�d�9/�0�;AKL/#02�¼9/�7(1�Zn�8;6/#@61:9/*3f/�5N069/�/Pg�ZÃ^f?�kM?B5N0�4A=n?pu(1C?BZr5:/c56/P,�7NKLZ\s�/a@�?(3]=q?z3f7(=r;:02Zr7M50
?*5L0·��;:/R3<7M5ù1C?��87(5w/*3f0cZ>5L³M9/�12Z>/�;61D-?~=q?~=>7Ng�?B=>Zn32?*02Z>7(5ÌKL/*3Pg�7(=>7(5656/l3cK6?*5A3c;656/R3f@6�	-/�1�/@6=>/�Zr56/ 4L?*@61_-/l3]�8;67(Z�=q?cu(1C?BZr5:/c,�7NKLZÃsA/�=q?p3<7(=>;602Z>7(5R/�5R12/_@Y7M;A323�?B5N0�=r/l3Xg�7(=>7(5656/l3�i£�d½/�[�/�0PKL; 1
?B@:@Y7M120·K�de?M3<@A/*g�0·3<;61#=n?¢g�7(5Nk8/*g�0�Zr7M5J/�5wg
�A?*;L[	?Bu(/EKLZ\[�9/�1�/�5L0�Zr/�=�� /*3f0021_-/*3�KNZ\[�9/�12/_5L0_iL¡m7(,�,D/�=r/U,�7M5L0�12/U=�d�9/_02;AKL/U?*5A?B=>�L0�Zn�8;6/848gMd½/*3f0�=q?a0C?BZr=>=r/�KL/U=n?auM1
?*Zr56/#�8;6ZKo9/�0�/�12,DZr56/o?B=>7(1C3�=n?]@A7 3<Zr0�Zr7M5�KL/X=�d½Z>5A3<0C?BF6Z>=rZr0:9/8i�ïU;6/�=>=r/o��;:/U3<7(Z>0U#z4M=n?]kM?B=>/�;61mKN;p567(,HF612/KL/DÐ]?��N=r/�Z>u(� g�12Z>02Zq��;6/ 4�?*Zr5A3fZ��8;6/H=r/*3#g�?*1
?Mg�0:9/�1�Zn3f02Zn�8;6/*3�KL;w,�7NKL/Dg�1�Zr02Zq��;:/HK�9/�@A/�5AKL/_5L0?B=>7(1C3]KL/=#�ij]7(;�3�@61:9/*3</�5N027M5A3�I s�u(;61�/�v6i>¹�±�hoKN/*3�1:9/*3<;6=>0
?*0
3�7MF602/_5L;A3m@A7(;61r�r� ¨ ¹�±�ðc4R4k6 ¨ ¹(Î|±/�0L# ¨ ±LÎr¹_GLS�±LÎ|GLSA±LÎ|°(�NS�±NÎe� @A7M;61¢g�/*3HKL/�;6x%0f�L@A/*3HKL/.g��A?*;L[	?BuM/8ie£A/*3z@�?B1
?*,J-/�0�12/*3g�1�Zr02Zq��;:/*3�/�5¢g
�A?B;N[�?*u(/P;656Z\³+7M12,�/�3<7M5L0òñ

# O Q T Q V Q±NS�¹�G � ¹(Îe±8» 8 -8¹�±�V ÆP¹(¹ 8 Îeº8»±NS
G � ¹(Îe±8»*º�-8¹�±�V ÆP¹(¹�ºNÎe±M�±NS
°(� � ¹(Îr¹_±Bv=-8¹�±�V ÆP¹�G(�NÎ 8 �±NS
� ¹�± ¹(Î½vN»*��-8¹�±�V ÆP¹�°(GNÎeº8»
¹�vN»



���������	��

����������� ����������� �!
#"�$%�&����'(
*)��+� ���

óoônõ]ö v:ir¹�±]÷ � �^H_��
�
�����Lþ�ú(þ�ünÿ���ý��óª Å ý8ú��0�7�'�wHAûÃú����¢
���!üný8ü<���A&�]5�"�:ÿ(þ��Uû
@i�c{��Cþ�ý8ü {ô
�������Lþý���û ú,\�ú��!ünú(þ�ünÿ��Êý��HûÃúÀþ�ú8ürûrûc�¢ý��DûÃúo����ú8ü��A�����>��+:ú���{�ú����I���:ü �_ÿ��K� �X!����ô+:ú��8þa%��
þ`�����+:ú��
{�ú����#ý8ü {ô
�������Lþ�ü<�
û�!�����;
úW�^%�2RH:ÿ����U�r� ¨ ¹_±Wð�2U�
þ�# ¨ 6Kõ<«36�ök\�ú(û ú��Lþ��������K�
���_ü�\���� ���Lþ±LS_¹�GLS�±LSCGLS�±LS
°M�LS�±LS
�,&
/�0X/�5¢g
�A?B;N[�?*u(/·KLZ\[�9/�1�/�5L0�Zr/�=Nñ

# O Q T Q V Q±NS�¹�G ¹ ºLS
�*v8°�-8¹�± × Æ�°(±NÎr¹ 8±NS
G ° ¹(ÎeGMº(º�-8¹�±G1 Æa»*°NÎeºM�±NS
°(� � GLÎe°MºBv=-8¹�± 1 Æ�º(ºNÎ\» ¹±NS
� ¹�± �LÎeº*vL»7-8¹�±G1 ÆP¹�GL¹MÎe�8»
£A/#,�7NKL/#g!12Zr0�Zn�8;6/#g�1�7(¥¦>0X?�k8/*g]=>/�1
?*@6@A7(120�K�d|?(3<@A/*g!0�iR÷�?*5A3�=q?c=rZ>,�Zr0�/X7�-;.g�/#1
?*@6@A7(120U/*3f0@61�7Ng��6/¼KL/#¹�I�­
3<,E?B=r=8u ?B@R¯8hWg(d½/*3f0�=n?�KNZn3<0C?B5Ag!/ Ä ¨ 6�ö(Æ`6Kõ:�8;6ZLZ>,�@A783f/�=r/o,�7NKL/og�1�Zr02Zq��;:/8ij]7(;�3t5	de?�k87(5A3�@A?M3y9/�0�;AKLZ_9/c=�dØ/�[�/�0#KL;y1
?*@6@A7(1�0pK�d|?(3<@A/*g!0c3f;61#=r/p0�127(Zq3<Z�-/�,�/c0f�N@A/HKL/g
�A?B;L[	?*u(/�� i�¡m/�@A/�5AK6?*5L0_4�g�7(,�,D/�567(;�3a?*=r=>7(5A3�=r/P,�7(5N021�/�1�g�Z&?*@61_-/l3�4�g�/pg
�A?*;L[	?Bu(/E?=r/H,y¥/�,D/cg!7(,�@A7(1�02/�,D/�5L0��8;6/z=>/z@:169/*g�9/lKL/�5N0#K6?B5�3c=n?~=>Zr,�Z>02/PKL/*3#u(1C?B5AK63c5:7(,HF612/*3�KL/¿�?l�N=r7M1�4A�8;6Z�/l3<0Ug�/�=>=r/#�8;6Z�567(;A3UZr5N069/�1�/*323f/8i£A/�567M,zF:12/RKL/ ¦ 1
?B5�KL02=�KL;Ê5:7B�N?*;%/*3<0.-? @A/�;Ì@61_-/l3p±LS�¹!v£I ¦ 7MZr1�Zr/�1_4�¹�º 8�8 h
4Xg�/_0202/kM?B=>/�;61R56/ g�7(5A3f02Z>02;6/y@A?(3R/�5ª3<7(ZP;656/ KLZ\ÁEg�;6=>0:9/J@A7(;:1�=r/l3~3fZr,H;6=n?*02Z>7(5A3z5N;6,�9/_12Zn�8;6/*3I�g!7(5N021
?*Zr1�/�,�/�5N0o?B;6x�uM1
?*5AK63]567M,zF:12/*3oKL/P¿�?��N=r7(1!h
ij]7(;�3�@61:9/*3</�5N027M5A3XI sAuM;612/�v6ir¹M¹BhC4�0�7(;*Ñ27M;61
3�@A7M;615�r� ¨ ¹_±Wð*48=n?P3<7M=r;60�Zr7(5H7(F:02/�5N;6/U/�5g
�A?B;L[	?*u(/H;656Z\³+7M12,�/�� @A7(;61tKL/*3]567M,zF:12/*3XKL/ ¦ 1C?B5AKL0�=mKL/Uñg476 ¨ »RI�g�/p3f/�1
?*Zr0�=>/pg�?M3KL/H=�dØ/*?B; Õ 1 hC4�476 ¨ ¹M4)476 ¨ ¹�«(».I 021_-/*3a@:127Ng
�6/�KN/�=n?�kM?B=>/�;61#kM?B=n?*F6=r/D@Y7M;61c=>/z5:7B�N?*;ÚPøBÜPù�Ý ß*ç äfè�é ß é ï�ß|ïeñ*ìä æ Ý ß ëgß î â Ý�è ç ä â é ï|Ý�è�ä�ú æ ìäfë+ïeã]äfè�é�î�ßeä!ò

¹�v 8



���������	��

����������� ����������� �!
#"�$%�&����'(
*)��+� ���

óoônõ]ö v6i>¹(¹�÷oû����r�������K�·ý��o�:ÿ��`;����Pý��k¶*�2ú��:ý(þ û|���'��ûÃú �_ÿ(ûl��þ�ünÿ��yú��I�����Nürûc&gü`�k+:ú��8þe���;
úW�=�
þmý��5� ú�����+R��súzý���ÿ8ürþ��gýR476 ¨ » S�¹(S�¹W«(» S�¹�«�v º,&A¶¼ÿ��'�*476 ¨ ¹�«�v8º"2WûÃú"�
ÿ���\W�P�!þ�ünÿ�����yýr
��\��
ûÃÿKH�HR�d�
�������Nþ�ü<�
û>ûc��� ���Lþ.ý8ú��0�JûÃú���
���8ünÿ��þ
�����Nú(þ�ÿ���ünú(ûc��!:\�ÿ8ü��9
���8ú(ûc��� ���Nþ��ÿ�������
� &�D�zK%'&��7�uHAûl���I;
úW�L�6ÿ��`;����Dý��`¶*�2ú��6ý(þ+û 2r�_úu�!þ^���'��þ^�'���`���L�2úKH�H_��ÿ���+R�Pý��L�K�
ûrûc�¢ýS@ �'�A�ÿ��6ý��·ü��A���
þ�ü<�Cûrûc��!:\�ÿ8ü��kvg+:ú����W2kDGy�y���%'&g¶¼ÿ��'��HR����� �
þ þ:���=�'�A�f���^H_��
�
�����Lþ�ú(þ�ünÿ��JûÃü��_ü�;�û$�
2UûÃú�
ÿ��'��+R�PýS@ (UTG�pú����
ÿ��Lþ:����û úL��H�+*s�����B�P�*þ����K�A�·út
�
þR
�k���3H�H_�!ü��h
���Pý��=�K�
�Pý��P���_ü��0��&
02/_1212/l3<021�/(h
4N/�0k476 ¨ ¹�«�v8º¢I�g�/#3f/�1
?*Zr0X=>/cg_?(3XKL;���?*=r=>Zr;6, Õ V2h
i¤ 5�?H?B=>7(1C3�=>/*3�@A?B1C?B,.-/_0212/l3�g�1�Zr02Zq��;:/*3�3f;6ZrkM?B5N0
3_ñ

476 O Q T Q V Q¹�«�v º ° GNÎ\» ¹�°�-8¹�± 1 Æ�º(±*v6Î½v ±¹�«(» � �NÎ½v ±(º�-8¹�±�1 ÆUv(v 8 Î 8 °¹ � ¹MÎr¹_±Bv=-8¹�±WV ÆP¹�GM�LÎ 8 �» » ¹MÎe° 8 G�-8¹�±WV ÆP¹�ºNÎ 8 º
j]7(;�3�56/X³+/�127M5A3&@A?(3�kM?*12Zr/_1&=r/U567(,HF61�/UKL/ ¦ 1C?B5AKL0�=�K6?B5A3�=>/*3&3fZr,H;6=n?*02Zr7M5A3&3f;6ZrkM?B5N02/l3I�K:?B5A3#=r/cF:;60PKL/z1:9/*KL;6Z>12/p=>/p567(,HF612/·KL/H3<Z>,z;:=n?B0�Zr7M5A3�hC4Y567M021�/z7MFNÑ2/*g�02ZÃ³o3</_1
?�/*323f/�5N02Zr/_=\^=r/_,�/�5N0cK�d29/�0�;AKLZr/_1c=r/l3cu(1
?*5AK63z5:7(,HF612/*3pKN/�¿�?��L=>7(1_4&/�0z5:7(;A3csAxN/�127M5A3�=>/R567(,HF612/EKL/¦ 1
?*5AKL02=·-?d4k6 ¨ ¹Ài�¡m/_0202/¢kM?B=r/_;61p/*3<0Dg
�67(Zq3<Zr/R@6=>;60(¥7M0��8;6/y¹W«M»yg�?*1z567M021�/�F6;60H/*3f0Ú��BÜ���é ï�ß|ïeñ*ìä æ Ý ß ëgß î â Ý�è ç ä â é ï|Ý�è�é à äfë ãUï�è ß ä&äfégßÃîmã�î
í�è	ìäfé+Ý
	 â Ý!è ç ä â é+ïeÝ!èNò

¹�v º



���������	��

����������� ����������� �!
#"�$%�&����'(
*)��+� ���

0.35� 0.45� 0.55
 0.65� 0.75� 0.85� 0.95�0.0

0.2

0.5

0.8

1.0

Pr = 7
Pr = 1
Pr = 1/7
Pr = 1/49

0.35� 0.45� 0.55
 0.65� 0.75� 0.85� 0.95�−1.0

0.0

1.0

2.0

3.0

Pr = 7
Pr = 1
Pr = 1/7
Pr = 1/49

óoônõ]ö v6ir¹_G]÷ î�þ^�����!þ^�'���r��ú8ý8ünú(ûc�¼ý��
�5�_ü��`��û ú(þ�ünÿ��0�7���^H_��
�
�����LþR
�
�5���'��ûÃú)�����'����H_��
���U
��ý����Lþ���&
� �8ú�����+R�zûP@ ú��eHAûÃürþ^�Ný����
þdsú¢ý��2ÿ8ürþ��pûÃú H�+:úW����&�n�úI��H�ü��2ú(û ü��_ú(þ�ünÿ��yú��W�N� ���Lþ����A�
þ+þ���� ���LþûÃÿ��
�������#û
@ ÿ��Àý8ü��pü����C�#ûc�=�:ÿ��`;����Pý��k¶*�2ú��:ý(þ û	ý���» sú�¹W«(»L2e�Cþ�ûc�	�pÿ*ý��#ý��=�
ÿ���\W�P�!þ�ünÿ��ý8ü {�s�����MH:ÿ����e476 ¨ ¹�«�v ºô&
K�d�9/�02;AKNZr/�1X=>/pg�7M,�@A7(120�/�,�/�5N0#-?pu(1C?B5AKX�r��i�¡m/Hg!7(,�@A7(1�02/�,D/�5L0o3f/Hg�?B1C?(g�0:9/�12Zq3</#@A?B1tKL/u(1C?B5AKN/*3akM?B=>/�;61C3aKN/HO Q 4�g�/H�8;6Z&/*3f0cg!12;Ag�Zq?B=mK:?B5A3�=r/l3J9/_02;AKL/l3�?B5A?*=r�N02Zq��;6/l3a�8;6/p567M;A3?�k87(5A3H1
?B@:@Y/_=�9/�/*3!4�g_?B1Rg�/_=n?HÑ2;A3<0�Z\sA/.��;6/¢=�dØ7(5£5¼9/�uM=rZ>u(/�=q? kM?*12Zn?*02Z>7(5µKL/J=q?À@A/�5L0�/JKL/l3g�7M5AKLZr0�Zr7M5A3#?B;6xy=rZ>,�Zr0�/*3�i ¦ 7M;61c5:7(;A3#1
?B@:@6127Ng
�6/�1P@6=r;A3�kNZr0�/HKL/Rg�/p1:9/�u(Z>,�/RI�KL;y,�7MZr5A3567M;A3�=�d½/*3f@X9/�1�7(5A3
h�567M;A3z?�k87M5A3pKL7(5�gE=_9/�u:-/_12/�,�/_5L0#3f;61<^ 9/�kM?B=>;X9/R=r/�5:7(,HF612/DKL/ ¦ 1
?B5�KL02=�4@A7(;61�KLZ>,�Zr5N;6/�1o?B1�02ZÃs�g�Zr/_=r=r/_,z/�580m=q?c0
?BZ>=r=>/#KL/*3X3f0212;�g�02;61�/*3�i
���+����� � �A�U������� �f�b�f�C� ���6�����������A���U��� �������U�A���Ì�����H���U�<�m�¤ 5z=�de?]kN;�4(=�d29/�0�;AKL/X?*5A?B=>�L0�Zn�8;6/X@A?*1�@A/�1�02;61�FA?B0�Zr7M5�,�7(5N021�/X�8;6/X=r/X1:9/�u(Z>,�/o?(3f�L,�@:027B^02Zq��;:/�KL/l3�u(1C?B5AK:3�567(,HF612/l3�KN/#¿�?��N=r7M1�@A/�;60#¥/�021�/�KLZÃ[�9/�12/�5N0X3f/�=r7M5�=r/U0f�L@A/�KL/#g
�A?B;N[�?*u(/I<� 7(;E� hCiAj]7(;�3�9/�02;AKNZr/�1�7(5A3XKL7M5AgaZ>5AKo9/�@A/�5�K6?B,�,D/�5L0¾g��A?M��;:/�0f�L@A/PKL/Pg���?B;L[	?BuM/8i¡m7(,�,D/�5��g�7M5A3]@A?*1a=�d�9/�0�;AKL/HKL;��! #"%$�&'")(+*,$#-#.0/�132546*ÀI+=r/p@6=>;A3c3f7(;6k8/�5N0.9/�0�;AKLZ_9/(h
i¦ 7M;61Xg�/�g
�A?B;L[	?*u(/�7M5~@A/�;:0�3!de?*@6@6;6�8/�1¼3<;61o=�d�9/�02;AKN/U?(3<�N,�@60�7(0�Zn�8;6/UKL/#ÐX7(FA/�1�0
3�1�/�@61�Zn3</@A?*1&¸�;A3�3</8i ¦ 7M;61�;:5c567M,zF61�/oKL/ ¦ 1
?*5AKL0�=6KL/o;65�4M¸�;A323f/�7MF602Z>/�5L0mI�¿�?*F6=r/87
4*¸�;A323f/�¹�º8»*±8h
4@A7(;61U=r/#,�7NKN/#g�12Z>02Zq��;6/ Õ � O Q ¨ ±NÎe�(±M±(°B-(` / Õ:9�ÖI v:i½v ±�h@A7(;61U=r/#567M,zF:12/�KL/PÐ]?��N=r/�Z>u(�¢g�12Z>02Zq��;6/T Q ¨ °NÎe° 8 Gw-(` / ×�9�ÖI v:i½v:¹Bh/�0R@A7(;61R=q? @:;6=n3�?B02Z>7(5 g!12Zr0�Zn�8;6/wI+/�5µ02/�5A?*5L0�9/�u8?*=r/�,�/_5L0Dg�7(,D@602/.KL/À5:783�KNZ\[�9/�12/_5Ag�/*3K�dØ;656Zr0:9/*3XKL/#02/_,�@A3�h VWQ ¨ Æ�±LÎ½v °(�MGw-(` / È 9×ÖI v:i½v G�hÚ�;BÜ�<�äfñ�ðrÝ!ë+ã ß ß|ä<ñXé+ïeäfè*è*ä<è_é â Ý!ã æ é+ä�áBä=ßÃî`áBï>=&ìäfë äfè â ä`á@? ß è~ðqî â é+ä ß ë7áBä ß ú�áMî�è*ñ�è*Ý!ñká�ìäBAMè*ïeé+ïeÝ!èBñë+ä<ñ æ ä â é+ï ç äfñ�á ß è*Ý!ãDC*ë ä�á@?FE%G�ã�î
èNò

¹��M±



���������	��

����������� ����������� �!
#"�$%�&����'(
*)��+� ���
@A7(;61U;656/PKLZq3<0C?B5Ag�/D-?p=�d|?BxN/#KL/

H*Q ¨ ±LÎ|�(±M±BvI v:i½v °�h
I Zm7(5w;:02Zr=>Zn3�?BZr0�=�d�9/_02;AKL/H@A?*1a@A/�1�02;61�FA?B0�Zr7M5%KL/R¸�;A3�3</¢I�g�7M,�,�/P3</_,zF6=>/c=�de?�k87(Z>1]³�?BZ>0¬ �A?*56uLho7(5.?B;61C?BZr0#I+027M;*Ñ27(;61C3]@A7(;61�476 ¨ ¹*h
iO Q ¨ ±NÎe� 8 G(�B-(` / Õ:9�ÖI v:i½vMvLh@A7(;61U=r/#567M,zF:12/�KL/PÐ]?��N=r/�Z>u(�¢g�12Z>02Zq��;6/T�Q ¨ ¹MÎ\»lG(�(º=-(` / ×�9�ÖI v:i½v ��h/�0R@A7(;61R=q? @:;6=n3�?B02Z>7(5 g!12Zr0�Zn�8;6/wI+/�5µ02/�5A?*5L0�9/�u8?*=r/�,�/_5L0Dg�7(,D@602/.KL/À5:783�KNZ\[�9/�12/_5Ag�/*3K�dØ;656Zr0:9/*3XKL/#02/_,�@A3�h V Q ¨ Æ�±LÎ½vN»*º 8 -(` / È 9×ÖI v:i½v ��h@A7(;61U;656/PKLZq3<0C?B5Ag�/D-?p=�d|?BxN/#KL/

H Q ¨ ±LÎØv(vN»(»I v:i½vN»(h¤ 5~7MF602Z>/�5N0X5L;6,�9/�12Zq��;6/_,z/�580m=>/*3�@A?*1
?*,J-/�021�/*3Xg�1�Zr02Zq��;:/*3m3<;6Z>k(?*5L0C3
�r� O Q T Q V Q¹�± V ° ºLÎ\»_v8G�-8¹�± × Æ#»8ÎÃ»*±¹�±�� v GLÎ 8 �(±�-8¹�±G1 Æ]vN»8Î|± 8¹�±Wð � ¹(Îr¹_±Bv=-8¹�±�V Æc¹�GM�LÎ 8 �¹�± [ º v6Îe�8»*��-8¹�±�V Æ�°L¹_GLÎ|±L¹¹_± Õ}� ¹�° GLÎe±8»*G�-8¹�±G� Æa»*°N¹(Î>¹ 8¹_± ÕfÕ G(± ºLÎe°M�(°�-8¹�±G� Æc¹B»l±Bv:Î 8 �¹_± Õ È °(± v6ÎeG8»*±�-8¹�± ð Æ�° 8G8 �NÎeº 8

£A/*3�3f7(=>;602Z>7(5A3�g!7(121�/*3<@A7M5AK6?B5N02/l3a3f7(5N0�12/_@61:9/*3f/�5N069/�/*3�s�u(;61�/pv6ir¹_°LiJ7×=W3�d|?BuMZr0UF6Zr/�5.K�d½;:56/Zr5�3<0
?*F6Zr=>Zr0:9/#3<7M;A3¼³+7M12,�/�KL/Pg�7M=r7(5:56/*3X?BxNZn?*=r/*3!46KL7M5L0X=q?ckLZ>02/*3�3</#KN/a@:�A?(3f/a/l3<0X567M5�5N;6=r=>/8i¡m/*3Ug�7(=>7(565:/*3�3<7M5L0UF6Z>/�5J3f�L,�9/_0212Zq��;:/*3&@A?B1�1C?B@6@A7M120D-?�=�d�9/*�8;A?*02/�;61_iR÷]/*3X=rZ>u(56/*3UKL/·g�7(;L^1
?*5L0C3~I�­ I 0�12/*?*,�=rZ>56/*3P¯�h�5:/~@A/�;:k8/�5L0P021C?lk8/_1
3</_1p=r/�@6=q?B5 9/*��;�?B027M12Zq?B=#I s�u(;61�/~v:ir¹!vLh
i5£�?3<7M=r;60�Zr7M5p@Y7 323!-/*KL/U;656/XkNZr02/l323</¼KL/X@6�A?M3</84MZr=N/*3<0mKN7(5Ag�Z>,�@A7(120C?B5N0&KN/U3<ZruM5A?B=>/�1&=>/*3�1�Zn3���;6/l3KL/Rg!7(5L³+;A3fZr7M5w/�5N0212/H=rZ>u(56/l3aKN/Rg�7(;:1
?B5N0
3#/�0c0�1
?�Ñ2/lg�027MZr12/l3aKN/z@A?*120�Zng�;6=>/*3�¼�;6ZnKL/l3�i ¦ 7(;:19/�0�;AKLZr/_1c=r/l3a021C?�Ñ2/*g�0�7(Z>12/*3#KL/R@A?*1202Zqg�;6=>/*3�¼A;:ZnKL/*3!4�Z>=�/l3<0p/*3�3</�5N02Z>/�=oKL/�02/_56Zr1·g�7(,�@:02/DKL/=n?RkLZ>02/*3�3</HKL/D@6�A?(3f/RKL/H=n?¢3<7(=>;602Z>7(5�i�ïU;A?*5AKwg�/�0�02/HkLZ>02/*3�3</DKL/H@6�A?(3f/�/*3f0auM1
?*5AKL/yI�g�/�8;6Z�/*3f0X=r/Pg�?M3XK6?B5A3X=r/�169/�uMZr,�/�?(3f�L,�@:027(0�Zn�8;6/(hW;656/#@A?B1�02Zqg�;6=r/r¼A;6ZnKN/�5�de?c@�?(3X=r/�0�/�,�@A3KL/#@A?*1
g�7M;612Z>1];65¢127M;6=r/*?*;¢?lkM?*5L0�K�dn¥/_0212/�1
?B0�021C?B@¼9/�/P@A?B1U=r/#1�7(;6=>/*?B;Rk87(Zq3<Z>5ÀI�KL/P3</�5�3�7M@L^@A783N9/(h
ig÷�?B5A3#=n?z=>Zr,�Z>02/#KL/l3]021_-/*3]u(1C?B5AKN/*3�kLZ>02/*3�3</*3�KN/p@6�A?(3f/84�;65:/p@A?B1�02Zng!;6=r/�¼A;6ZnKN/p56/³�?BZ>0U��;	d½783�g�Zr=>=r/�1�I 7M5J?pF6Zr/�5¢?�[�?*Zr1�/R-?p;656/c7M5AKL/(hCi�¡m/c@6�¼9/�567(,.-/�56/�/*3f0U?(g�g!/�5L0�;X9/#@A?B1U=r/³�?BZ>0X�8;�d½/_5z@6=>;A3�KN/]=q?akNZr02/l323</�KL/�@:�A?(3f/84L=>/]567M,zF:12/UKL/#g!7(=r7M5656/*3og�127M¥¦r0¼?lk8/lg�=r/U567(,HF612/KL/P¿�?l�N=r7M1�i¤ 5£@Y/_;60£9/�0�;AKLZr/_1�3f;61�;65£uM1
?B@:�6/J=r7MuB^�=r7(u%=>/*3�kM?*=r/�;61C3�KL;£567M,zF:12/¢KL/yÐU?l�N=r/_Zru(�g�1�Zr02Zq��;:/84�/�0HKL/R=n?J@6;6=q32?B0�Zr7M5Ê?*;£3f/�;6Zr=�4�@A7(;:1z/�5�K�9/�0�/�12,�Z>56/�1�=q? =>7(Z¼KL/�kM?B1�Zn?*02Zr7M5%/�5
¹��N¹



���������	��

����������� ����������� �!
#"�$%�&����'(
*)��+� ���

�r� ¨ ¹�±G� �e� ¨ ¹�±�ð

�r� ¨ ¹�± [ �e� ¨ ¹_± Õ}�

�r� ¨ ¹�± Õ<Õ �e� ¨ ¹_± Õ È
óoônõ]ö v6i>¹�°ù÷Oî_�'�Ø�_ú��K�
�ùýS@ ü��_ÿ�\�ú(ûc���'��� ý��wû ú��
ÿ��eH:ÿW�_ú��Lþ�� úW�Münú(ûc� ý��wûÃú�\_ÿ���þ�ü���ürþR
�>�����+:ú��
{�ú����f� &}]5� ÿ�;������K\���û
@i�${��
þf���2ÿ8ü����_ú��Nþpý��RûÃúj�
ÿ��Lþ:�2ú8ü��Lþ��.ý��"¶5��ÿ��Lý��pú��'Q� 6ú�J*ûÃÿ���&n��L��+:ú��eH ú 
�
þR
�¢ú������8ûG
�`H:ÿ��'�wHAûl���¢ý���ûÃü��_ü�;_ürûÃürþR
�.ý8ú��0�Dûc�
���
ÿ��'��+R�
�RûÃü��pürþ��
�fH:ÿ����pûc�
�ý�������H_�����pü�s�����
�r�����'���
��&ón�úX�
ÿ�����+R�¢ýS@ (UTG�pú��?�
ÿ��Lþ:����û ú.���2ÿ��Lþ�üWs�����o�
�*þ������A���
�!þPþ^�|s�
���ûÃú8ü������ ���Lþ*\�ü��_ü�;�ûc�����'�tû$�
�Hü��pú����P�w���Nü�\�ú��Lþ��
��&

¹��MG


