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8Hef�gih jBk�lEm
n�h o�p7qsr3l]tvu7k?wxl]y h{z�wV|)}b|�~����x�Q��h{�����O}E�7qin�h o�pQ����}E�b}Et_}b|)��p �]�V�;���V�E�]�iqV�V}Eu?}Eg���il]gi~]� ���i���a�b�x�;���x�H�a�]�b�]�QqE����t_}Eh y9�
jV�����xo��ih h��/pQ��}Eh o�p7k }]�Ek  au¡-¢ g?�a|Hk�lEm�wx~�tvh{��l]g?zQp?�G|�l]�����x�Q��h{����qQ£�n�wBq.¤�lbj]lV��h �ih �)���_�]�]�]�]�]�iqx£�p?����h{}¥ £�~�g?����~�y{}E~����
l]y �V|�~H�)�igih{� ¢ g?�a|Hk q?¦/~�uQ|Hk�lEm
�§r§w���gi¨?k qi©O��lb���;�Q�H�]�iqxf�wQn

ª.«�¬�­B®�¯b°7±�²�³E®H´µ°.­��y{}]��t_}�lV����h y y{}b|�h l]g?�Bh g��i~�|�~���lV�a|���p?�G|�pi��~H�s}E�xh g�|�l�}§�ih ¨]�Q�~�y ~H�G|���l]gKtvl]�ih y h |a��|��)}Eg?��h{�a|�l]��¶µ·/�3¸&©�¹�}Eg?z=��l]tv~ºlE|��i~��)�» h |��¼}½| » lE��zQh tv~�g?��h l]g?}Ey�¶9�E¦-¹&~�y ~H�G|���l]g¼�)�?}Egigi~�y�pig?zQ~��|��i~=¨V}b|�~=��l]gV|)}]�G|���}Eg¾�.~=p?��~Hzdm�l]�&|��i~¿zQ~�|�~H�G|�h l]g7q0m���~��À pi~�g?����t�piy |�h uiy h{��}b|�h l]g7qx}Eg?z�¨]~�gi~��)}b|�h l]gvlEm.|�~��)}E�i~���|�o��)}]zQh �}b|�h l]g&Á �]q �;Â�¹Gk�wxh g?��~�|��i~�~�y ~H�G|���l]g_tvl]�ih y h |a��h g'}��E¦��)�?}Egigi~�y��}Eg��.~3�)}b|��i~��7�ih ¨]�0}Eg?zsqH|��i~���~�m�l]��~]q�|��i~���l]y y h{��h l]g�m���~ À pi~�g?���lEms~�y ~H�G|���l]g?� » h |��_h tvuipi��h |�h ~H�3��}Egv�.~�j]~�������t_}Ey y9qE|��i~ À p?}Ey �h |a��mµ}]�G|�l]�
lEms�E¦1uiy{}]��t_}/lV����h y y{}b|�h l]g?����}Eg�t_}E���]~HzQy �-~�Ãi��~�~Hz|��?}b|�h g��ipiy �����Q�a|�~�t_��k�¦/h ÄB~���~�gV|�zQ~�jxh{��~H�§pQ|�h y h o�h gi¨�|��i~-~�Ãx���h |)}b|�h l]g�lEm
uiy{}]��t_}�lV����h y y{}b|�h l]g?��h g&�E¦¾���Q�a|�~�t_�§�?};j]~��.~�~�gui��l]u.lV��~Hz�}Eg?z0~�Ãx|�~�g?��h j]~�y �0�a|�p?zQh ~Hz��.lE|���|��i~�l]��~�|�h{��}Ey y �0}Eg?z~�ÃQu.~���h tv~�gV|)}Ey y ��¶µ��~�~-|��i~0��~�jxh ~ » u?}Eu.~���Á �;Â�}Eg?z���~�m�~���~�g?��~H�|��i~���~�h g�}]� » ~�y yQ}]����~H��~�gV|�uipi�iy h{��}b|�h l]g?�§Á �b���HÂ�¹Gk ¢ g0|��ih{�
��l]t��t�pigih{��}b|�h l]g7q » ~���~�u.l]��|�|��i~v��~H��piy |)��lEm§�a|���h{�G|0��}Ey{��piy{}b|�h l]g?�lEm/|��i~���u.~H�G|���pitÅlEm�uiy{}]��t_}ÆlV����h y y{}b|�h l]g?��h g1}���y lE|'zQh lQzQ~�a|���p?�G|�pi��~ » h |��v}��E¦¿~�y ~H�G|���l]g��)�?}Egigi~�yQ}Eg?z��a|���h uQ��y h �]~����il]��|��h �)��pih |�~HzÇ��l]gV|)}]�G|)��kº��~º���il » |��?}b|0|��i~'uiy{}]��t_}�m���~ À pi~�gQ���h ~H�3zQ~�jxh{}b|�~�m���l]tÈ|��i~ºÉ À p?}EgV|�h o�~HziÊ�� À p?}E��~�����lxlE|3��u.~H�G|���pitlEm��E¦Ëuiy{}]��tvl]g?�§h g pigih m�l]��tÌ~�y ~H�G|���l]g ���Q�a|�~�t_��k
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2D electron channel

conducting contactsÍ�h ¨]pi��~v�]��wQ�)�i~�t_}b|�h{�-jxh ~ » lEm�|��i~0�a|���p?�G|�pi��~]k
Îs«
Ï�Ðs²�ÑQ®H´µ°.­Ò°.Ó�®HÔ�Õ�ÖK°7±�Õx×n/�§h g���~�mak7Á �bÂ�q » ~-p?��~�}��x�QzQ��lQzQ�xg?}Etvh{�/~�y ~H�G|���l]g'|��)}Eg?�a�u.l]��|�tvlQzQ~�y9q » �ih{�)�'h g?��y p?zQ~H�§��l]gV|�h gxpih |a�v~ À p?}b|�h l]gº}Eg?zv|��i~��piy ~��º~ À p?}b|�h l]g7k¾©§�i~Æy h gi~H}E��h o�~Hz1j]~��)��h l]g?�vlEm�|��i~Æ��l]gV|�h �gxpih |a��~ À p?}b|�h l]g�}Eg?z |��i~_��piy ~���~ À p?}b|�h l]g&m�l]�/|��i~_}]����l]t��u.l]gi~�gV|)�_lEm-|��i~&~�y ~H�G|���l]gÒ���i~�~�|º��l]g?��~�gV|��)}b|�h l]g½Ø�¶�ÙOÚ�Û�¹�ÜØ3Ý
¶�ÙB¹x~�ÃQu�¶aÞ�ß9à�Û�¹&}Eg?z¾|��i~¿~�y ~H�G|���l]gÈj]~�y lQ��h |a�¾}Ey l]gi¨Ò|��i~�)�?}Egigi~�yxá
¶�ÙOÚ�Û�¹3Ü1á.Ý
¶�ÙB¹x~�ÃQu�¶aÞ�ß9à�Û�¹Gq » �i~���~3àÆh{��|��i~���h ¨]g?}Ey

m���~ À pi~�g?���]q
��}Eg��.~_ui��~H��~�gV|�~Hz�h g�|��i~_m�l]y y l » h gi¨�m�l]��t+¶µ��~�~��~�makOÁ ��ÂO}Eg?z���pi�?��~ À pi~�gV|�l]gi~H��qQh g�u?}E��|�h{��piy{}E�HqQ��~�mak7Á �bÂ�¹G�ß9à§Ø3Ý�ÜdØ3â.ã á.Ýã Ù Ú ¶9ä�Þ�ß9à�¹�á.Ý�Üæåç ãBè Ýã Ù éééé ê)ë âVì ¶a�;¹
©§�i~Ë}]�d��~�y mí����l]g?��h{�a|�~�gV|¿~�y ~H�G|���h{��u.lE|�~�gV|�h{}Ey è ¶�ÙOÚ�î?Ú�Û�¹ÌÜè Ý
¶�ÙOÚ�îx¹x~�ÃQuO¶aÞ�ß9à�Û�¹�l]�.~��Q��|��i~�| » lE��zQh tv~�g?��h l]g?}Ey��
l]h{����l]g~ À p?}b|�h l]g ã ¡ è Ýã Ù ¡ � ã ¡ è Ýã î ¡ Ü%ï �]ð åñóò Ø3Ý�ôQ¶µîx¹ ì ¶9�]¹·�~���~ å Üóõ å õ q ç q�}Eg?z=äÇ}E��~_|��i~�~�y ~H�G|���l]gK�)�?}E��¨]~]q�~�ÄB~H�G�|�h j]~&t_}]����q�}Eg?z½��l]y y h{��h l]g¿m���~ À pi~�g?���]q���~H��u.~H�G|�h j]~�y �]q�Ø3âÆh{�|��i~º�a|�~H}]zQ�V���a|)}b|�~vjb}Ey pi~_lEm§|��i~_~�y ~H�G|���l]gÇ���i~�~�|���l]g?��~�gV|��)}b�|�h l]g1h g¿|��i~��)�?}Egigi~�y9q » �ih{�)�1h{�_zQ~�|�~���tvh gi~Hz¿�x�Ç|��i~&zQl]uQ�h gi¨Ë¶µ}Eg?z.ö;l]�º�x�Òu.l]y{}E��h oH}b|�h l]g�}Eg?zÒuih ~�o�lx~�y ~H�G|���h{���)�?}E��¨]~H�h gÆgih |���h{zQ~v��~�tvh{��l]g?zQp?�G|�l]�)�)¹Gq ñ h{�/|��i~vzQh ~�y ~H�G|���h{����l]g?�a|)}EgV|¶ » �ih{�)��h{��}]����pitv~Hz_|�lv�.~-~ À p?}EyBh gº|��i~-��~�¨]h l]g?���.~�y l » }Eg?z}E�.lbj]~3|��i~��)�?}Egigi~�yí¹Gq]}Eg?z�ôQ¶µîx¹Oh{��|��i~�¦/h �)}]��zQ~�y |)}/m�pig?�G|�h l]g7k©§�i~�zQh ��~H�G|�h l]g?��o�}Eg?z�Ã�}E��~�u.~���u.~�g?zQh{��piy{}E��|�lº}Eg?z h g |��i~�)�?}Egigi~�ysuiy{}Egi~]qi��~H��u.~H�G|�h j]~�y �&¶µ��~�~0Í�h ¨?k§�;¹Gk� À p?}b|�h l]g?��¶a�;¹B}Eg?z_¶9�]¹B��}Eg��.~���~HzQp?��~Hz�|�l§|��i~�m�l]y y l » h gi¨?�ã ¡ è Ýã Ù ¡ � ã ¡ è Ýã î ¡ Üø÷ �]ð å ¡ Ø3âç ñ à/¶íàÆ�Çßaäi¹;ù ã ¡ è Ýã Ù ¡ ôQ¶µîx¹ ì ¶µ�V¹Íil]��|��i~��ih ¨]�iy ����l]g?zQp?�G|�h gi¨º��l]gV|)}]�G|)��q?|��i~��.l]pig?zi}E������l]gQ�zQh |�h l]g?����}Eg��.~_ui��~H��~�gV|�~Hz�}]� è Ý�õ ú ûVú ü.ýíþ ê)ë â Ü¼� ì ��~'���?}Ey y}]����pitv~�|��?}b|�|��i~���l]gV|)}]�G|)�§}E��~�ÿ/�itvh{�Ek ¢ g�|��ih{����}]��~]qQ~�y ~H�G�|���l]g?�/��}Eg m���~�~�y � u?}]���§|��i��l]pi¨]� |��i~�h ��~HzQ¨]~H��¶�ÙÆÜ����9¹Gk/n/�}v��~H��piy |Hqi|��i~0�x�QzQ��lQzQ�xg?}Etvh{�-~ À p?}b|�h l]g?��zQl'gilE|�h tvuiy � }]zx�zQh |�h l]g?}Ey��.l]pig?zi}E���Ò��l]g?zQh |�h l]g?�'m�l]�º|��i~�u.lE|�~�gV|�h{}Ey-}b|º|��i~u.l]h gV|)��ÙÆÜ����ak�� À p?}b|�h l]gK¶µ�V¹ » h |��&|��i~��.l]pig?zi}E������l]g?zQh �|�h l]g?��y ~H}]z'|�l�|��i~�m�l]y y l » h gi¨�~ À p?}b|�h l]g'm�l]��|��i~�}]�/u.lE|�~�gV|�h{}Eyh g�|��i~��E¦¾�)�?}Egigi~�y9�
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¶�Ù � ¹ã Ù ¡ ì ¶��x¹
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h{��|��i~0m�pig?�G|�h l]g » �ih{�)�&h{�/l]�Q|)}Eh gi~Hz m���l]t |��i~�����~�~�g�m�pig?�G�|�h l]gvlEm7�E¦½�
l]h{����l]g� �O~ À p?}b|�h l]g » h |���|��i~�u.~���|�h gi~�gV|3�.l]pig?zx�}E���º��l]g?zQh |�h l]g?��k!7«#"ºÕ%$H²�×�®&$©§�i~�}]�&u.lE|�~�gV|�h{}Ey-lEm�|��i~Ç�E¦ø�)�?}Egigi~�y�h{� ��~H}E�)�)�i~Hz1h g|��i~Òm�l]��t lEm ~�ÃQu?}Eg?��h l]g?��lbj]~��K��lV��Á ð�¶9�('KÞ �;¹�Ù��E���íÂº}Eg?z��h gO¶�ð)'xÙ����9¹ » h |��Ç}Etvuiy h |�p?zQ~H�+*�,'}Eg?z.-/,_m�l]�0���xtvtv~�|���h{��}Ey}Eg?z=}]���xtvtv~�|���h{��}Ey�tvlQzQ~H��lEm/uiy{}]��t_}&lV����h y y{}b|�h l]g?��kÇn/�v}��~H��piy |Hq]~ À k.¶��x¹
��~HzQp?��~H��|�l�|��i~�m�l]y y l » h gi¨0��~�|)��lEms~ À p?}b|�h l]g?���
0 Ý�*�,�Ü213,54 ë �%6�7, þ , 4 *�, 4 Ú 0 Ý8-/,-Ü913 4 ë � 6�:, þ , 4 -/, 4 Ú ¶µ�V¹

» �i~���~ 0 Ý�Ü ç ñ �íà/¶íà&�Çßaäi¹�bð ¡ å ¡ Ø3â qs}Eg?z 6 7, þ , 4 }Eg?z 6 :, þ , 4 }E��~�|��i~t_}b|���h Ã�~�y ~�tv~�gV|)��lEm�m�pig?�G|�h l]g;
_¶��QÚ�� � ¹���}Ey{��piy{}b|�~Hzºgxpitv~���h ���}Ey y �]k ©§�i~/��}Ey{��piy{}b|�h l]gvlEmB|��i~�~�h ¨]~�gxjb}Ey pi~H��lEmst_}b|���h{��~H� 6 7, þ ,54}Eg?z 6 :, þ ,54 » }]���?}]��~Hz_l]g_|��i~���~�uiy{}]��~�tv~�gV|�lEms|��i~H��~�h g=<?gih |�~t_}b|���h{��~H���x�'|��i~-��~H��u.~H�G|�h j]~�|���pig?��}b|�~Hzºt_}b|���h{��~H��k3r3l]gxj]~����¨]~�g?��~�lEm7|��i~���l]tvuipQ|)}b|�h l]g?}EyBui��lQ��~HzQpi��~�p?��~Hz » }]��j]~���h <?~Hz�x��|��i~���l]tvu?}E��h{��l]gÇlEm�|��i~�~�h ¨]~�gxjb}Ey pi~H����}Ey{��piy{}b|�~HzÇp?��h gi¨|��i~Æt_}b|���h{��~H�'lEm�zQh ÄB~���~�gV|���h o�~.>KkÈf/��h gi¨Ç|��i~Æl]�Q|)}Eh gi~Hz~�h ¨]~�gxjb}Ey pi~H� 0 Ý�Ü 0 7? }Eg?z 0 Ý�Ü 0 :? lEm
t_}b|���h{��~H� 6 7, þ ,54 }Eg?z6 :, þ , 4 q » �i~���~;@ÌÜ �]Ú)�QÚ��iÚ ì ì ì h{�_|��i~ÆtvlQzQ~&h g?zQ~�Ãsq » ~Æ}E�����h j]~�}b|/|��i~0m�l]y y l » h gi¨'~ À p?}b|�h l]g?�/zQ~�|�~���tvh gih gi¨_|��i~�uiy{}]��t_}lV����h y y{}b|�h l]g ��u.~H�G|���pit �à/¶íàÆ�Çßaäi¹�ÜBA ¡ 0 7? Ú à/¶íàÆ�Çßaäi¹3ÜCA ¡ 0 :? ì ¶��E¹
·�~���~DA ÜFE �bð ¡ å ¡ Ø3âç ñ � h{��|��i~��)�?}E�)}]�G|�~���h{�a|�h{��uiy{}]��t_}�m���~��À pi~�g?����lEm7�E¦1uiy{}]��tvl]g?��¶ » h |��v|��i~ » };j]~�gxpit��.~�� � Ü1ðG���9¹Gkn/����pitvh gi¨=|��?}b|�Ø3â½Üæ�H� � ¡ ��t � ¡ q ç Ü+�.H��H� � ¡�I ¨?qñ Ü+�;�Qq�}Eg?zJ�_Üó� ì �]�vÞ¾�LKst q�l]gi~&��}Eg1¨]~�|MAN�E�bðPO¶µ� ì �x���-Þ¿� ì �x�E�V¹3©�·�o]k©§�xp?��q�|��i~Æ��u.~H�G|���pit+lEm-uiy{}]��t_}�lV����h y y{}b|�h l]g?�_h g½}K�E¦�)�?}Egigi~�y » h |���| » l&��l]gV|)}]�G|)��h{�0zQ~�|�~���tvh gi~Hz��x�QA¼}Eg?z 0 7?¶�l]� 0 :? ¹Gk1©§�i~�m�l]��tv~��vh{�_}Æm�pig?�G|�h l]g¿lEm/|��i~Æ�E¦ ~�y ~H�G|���l]g���Q�a|�~�tøu?}E�)}Etv~�|�~��)�_¶í|��i~'~�y ~H�G|���l]gK��l]g?��~�gV|��)}b|�h l]g�}Eg?z�~�mí�m�~H�G|�h j]~'t_}]����}]� » ~�y y§}]�-|��i~���u?}]��h gi¨��.~�| » ~�~�gK��l]gV|)}]�G|)�)¹Gq» �ih y ~&|��i~�zQh tv~�g?��h l]giy ~H���_mµ}]�G|�l]�)� 0 7? }Eg?z 0 :? }E��~ÆzQ~�|�~����tvh gi~HzÆ�x��|��i~'���?}Eu.~�lEm3|��i~'��l]gV|)}]�G|)��k�©§�i~_���?}Eu.~�lEm3|��i~��l]gV|)}]�G|)��h{��|)}E�]~�g&h g�|�l�}]����l]pigV|/�x��|��i~�t_}b|���h Ã�~�y ~�tv~�gV|)�lEm�|��i~0��u.~H��h <.�#����~�~�g�m�pig?�G|�h l]gL
_¶��QÚ�� � ¹Gk©§�i~�l]�Q|)}Eh gi~Hz=jb}Ey pi~H�_lEm�|��i~�uiy{}]��t_}�tvlQzQ~H�vm���~ À pi~�gQ���h ~H�&zQh ÄB~���m���l]t�|��ilV��~Çh g }½�E¦Å~�y ~H�G|���l]g¾�)�?}Egigi~�y » h |���ipiy �x�1��l]gV|)}]�G|)��q§h9k ~]k » �i~�g1|��i~Æ}]��u.lE|�~�gV|�h{}Ey/l]�.~��Q�v|��i~�.l]pig?zi}E��� ��l]g?zQh |�h l]g?� è Ý�õ ú ûVú ë ýíþ ê Ü �ik ¢ gÌ|��ih{�1��}]��~]q� å àPORATS ¶9��@�Þ¿�;¹��E��}Eg?z � å àPOUANV @1m�l]�v���xtvtv~�|����h{��}Eg?z_}]���xtvtv~�|���h{�§tvlQzQ~H��q]��~H��u.~H�G|�h j]~�y �]k
Í�h ¨]pi��~/�-���il » �|��i~���~H}Ey�u?}E��|_lEm�|��i~&uiy{}]��t_}Æm���~ À pi~�g?��� � å àW�E�bð½j]~��)��p?�|��i~'tvlQzQ~ºh g?zQ~�ÃQ@�k�©§�i~ºzQ~�u.~�g?zQ~�g?��~'lEm§|��i~'m�pig?zi}Etv~�gQ�|)}Ey�¶�@=Ü �;¹�uiy{}]��t_}��a��tvlQzQ~�jQ�/|��i~v��u?}]��h gi¨º�.~�| » ~�~�g&|��i~~HzQ¨]~H�_lEm-|��i~Æ�a|���h uQ��y h �]~&��l]gV|)}]�G|)�_h{�º���il » g1h g1|��i~Æh g?��~�|HkÍil]����l]tvu?}E��h{��l]g7qx|��i~�zQ~�u.~�g?zQ~�g?��~�lEm
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