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¹0G�ef^2EºKugVt»e½¼lE?gin�t~c�EHG�t�E¾nfE?\�Wo`~¿2aÀG2awG6UºÁ2KugVt�`ÂgVtZÃ3EHnfEºWV¿6e�giaÀG2E?cÄawG�ef^2E¾e�Wo}ogi`hg?}�c�awÅlEHnfe�WVn�t
W?Æ$ÇQÈ�É1Ç-{sx�PÊÉ8Ë»ÌºW�cYN�ÇÍ[]r+Î8ÏÐ@sÁ2UVn�gVcDEON�r+¹�¹f¹MË»rÐgiG�c¾ÑlÎ�{+A�Ç�Kdt�WbawGFg~KÀawG2E?g?nQcDEHÅ�ad\�ElN2e�^2E
k+g?UVW?¼�g�cDawÅlEHnfe�Won�t�aw`ÒS2Kugie�Won�k+Ç+Ó�r+¹�[VËÔ¹�¹�N?g�nfE?\�Wo`~¿2aÀG2awG6U3Á2KugVt�`Âg3Ã$gVt�ÆqWVS2G�c´A8¹0GBef^2E8ÆqWVKwKÀW?Ã$awG2U
aÀesauts\�Wo`½Á�g?n�E?chÃ$awe�^(e�^�g?e+WiÆ²g~efWV}ogi`Âgi}(cDawÅlEJn�e�WonBÕ�ÇÍ[�r+Î8Ï�@sÁ2UVn�gVcDEoÖ3efW~×�G�cºWoS2e+Ã$^2EHef^2EHn
ef^2EQE?t�t»EHGDefadg?KYÁ2^�¼2t»ad\Hg?K�`½E?\�^�giG6adt�`bt�ginfEÍef^2Eyt�g?`½ElA
¹0G¾e�^6E½t»e�giGzc2gin�cØ\�WVG�×�UVS2n�giefawWVGÙWiÆ�ÇQ[�r+Î8ÏÐ@sÁ2Uon�gVc�EºÕ�t�awG6UVKwEZÏ�Ë0Á�WVaÀGDeyg?eÍ¿�Woe�e�Wo`¾NYaÀWVGFUVn�goc
Ú�cDnfa�Æqe½efWiÃ²gin�c�e�^2E¾ÏsË�Á�WVaÀGDe�Ö~ef^2E¾awG6G2EHnbcDawÅlEHnfe�Won½adt~ef^2EF\�WoKdcDEHnÒWVG6ElAÊÇ+t½gÄ\�WoG�t�E�Û]S2EJG�\�E
ef^2EºÁ2KugVt»`hgÜautÝÆqnfE?ÛlS2EHG�e�Kw¼Fn�E�\�WV`Ò¿2awG6awG2U6AÞCFE¾\�WoG�t�aucDEHnbg¶G2EHS6e�n�g?Ks¿�E?g?` ^2E?giefE?c�c�adt�\�^�g?n�UVE
Ã$aÀe�^Ze�^6E3ÆqWVKwKÀW?Ã$awG2U+Ázgin�g?`½EHefEHn�t�ß|\�S2n�nfEHGDe1à�Ì¾ÇBNo`hgiUoG2EHe�au\|×�EHKdcÍËÔáDAãâ8{+NlKwaÀG2E�ËÔg�ÅlEJn�giUoE?cBc�EHG�t�aÀe»¼
äZå àHæ]çqè�éºêlëJN3¿�E?gi`ìÁ�W?Ã3EJnîí�ÌºC ï�à�ð0AÄ{3^2Eh×�KwKÀawG2U(Ulgot~Ã$gotñ^�¼2c�n�WVUoEHG�AÄò|aÀU2A$à(t�^2W?Ã�tZe�^2E
Á2KugVt»`hg~Á�g?n�gi`bEHe�EHn�tsWiÆ²e�^2EÒawG6G2EHnQcDaÀÅlEHn�efWVn+`bE?gVt»S2n�E?cº¿�¼¾t»Á�E?\�e�nfWltf\�WVÁ2au\ñefE?\�^2G2adÛlS2E?t�AZ¹0G¾e�^2E
nfE?\�WV`Ò¿2aÀG2awG2UÒÁ2KugVt�`Âg~Ã3EÒWV¿�t»EHn�ÅlEZef^2EbÚ$giKw`bEHn+t»EHn�aÀE?tsS2ÁFe�Wót�EHnfawE?t�e�EHnf`ht�Ã$aÀe�^FG+ôØàoàVAh{3^2E
EHKÀE?\�efn�WVGÂcDEHG�t»awe»¼½Ã$got�Wo¿2e�g?awG2E�cbÆqnfWV`�e�^6EBg?¿�t�WoKwS2efEBaÀGDefEHG�t�aÀe»¼ZWiÆ�ef^2EyÚ$giKw`bEHn1\�WVG�e�aÀGDS2S6`õg?G�c
ef^2EBEHKÀE?\�efn�WVG(e�EH`bÁ�EJn�giefS2n�E+ÆqnfWV`ögÒÚ3WVKÀe�IH`ÂgiG2GhÁ2KÀWVe+W?Æ$Ú$g?Kw`½EJn$t�EJn�awE�t�efEHn�`ht�A�ÇsKwK�ÛlS�giG�e�aÀe�aÀE?t
g?n�Ebg�ÅlEJn�giUoE?cºW?ÅlEHn�gÂKÀawG2E�Ë0W?ÆdË»t»awUV^�eHAÝ{3^2EH¼¾g?n�EÒÁ2KwWoe�efE?cºW?ÅlEHnsef^2EÒÁ�WoKwWoadc2g?K3c�adt�e�giG�\�EBÆqn�WV`÷e�^2E
e�gin�UoEHe�e�WZe�^6EB\�n�Wltft�aÀG2U~Á�WoawG�e$WiÆ�ef^2EQKwawG6E�Ë0W?ÆdË»t»awUo^De$Ã$aÀe�^he�^2Eyt»EHÁ�gin�giefn�awø´A
{3^2EZefEH`½Á�EHn�gie�S6n�EQÁ2n�W?×�KwEZWo¿2e�g?awG2E�cºawGºef^2adt�Ã$gH¼hadt�ù´g?e+Ã$awef^FúYûsôüæDýþálí8ÿ��ÒAQ{3^2EZ`hg?øDaÀ`ZS2`
EHKÀE?\�efn�WVGycDEJG�t�aÀe�¼�adt��Yû-ô�����àHæ	��
Jéºêlë?A8ò2WVn�e�^6E?t�E�Á�g?n�gi`bEHe�EHn�tYe�^2E
��Ë�¿�W�cD¼Zn�E?\�WV`Ò¿2awG�g?e�aÀWVG+n�gie�E
� ë���� adt$ÅlEHnf¼îKuginfUVElN´t�aÀG�\�EBaÀe+tf\HgiKÀE?t+got�� ë������ � û ú êlè����û A+r�S2EZe�W½ef^2EBÅlWoKwS2`bEÍnfE?\�Wo`~¿2aÀG�giefawWoG
ef^2EBEHKÀE?\�efn�WVGócDEHG�t»awe»¼(cDE?\HgH¼6t�efW?Ã$gin�cºe�^2Eye�g?n�UVEJe+Á2Kdg?e�ElA�ksWVefEBef^�gie+ef^2EBÁ6KdgVt»`hgZawGºef^2EZWVS6e�EHn
cDaÀÅlEHn�efWVn1adt3awWoG2adt»awG2UÒg?esef^2Eyt�g?`½E+e�aÀ`½ElA�msEHnfE+e�^6EÍÁ6KdgVt»`hgÍnfE?\�Wo`~¿2aÀG2E?t8`hg?awG2KÀ¼Ògie�e�^2EQe�g?n�UoEHeHA
É�WoG�t�aucDEHn8G2W?Ã gsnfE?\�WV`Ò¿2aÀG2awG2U1Á2Kdgot�`hg$WV¿6e�giaÀG2E?cBaÀGBe�^6E$k+g?UVW?¼�g+cDaÀÅlEHn�efWVn·t�aw`ÒS2Kugie�Won�k+Ç+Ó+r�¹�[oË
¹f¹Zï á?ð0A½{3^6E~G2E�\�E?t�tfginf¼¶^2aÀUV^FÁ2Kdgot�`hghcDEJG�t�aÀe�awE�tsawGFe�^2EÒawWoGÄt�WoS2n�\�E½\Hg?GØ¿�E~WoG2Kw¼¾Á6n�W�cDS�\�E?c¶awG
^2EJKwawS6`¾AQÇ�e�^2awUo^¶G2EJS2e�n�giK8Á2nfE?t�t»S2n�EÒawG¾ef^2Ebt�aw`ÒS2Kugie�Won+\�^�g?`~¿�EHn�e�^2EZÁ6KdgVt»`hg~aut£EJøDefawG2UoS2adt»^2E?c
aÀG½e�^2E�ÅlWVKwS6`½E$awG~ÆqnfWVG�e3W?Æ8ef^2E+EHG�cÒÁ2Kdg?e�EZÕ�cDW?Ã$G�t�efn�E?g?`ºÖ�A·msEHn�E�Ã3E�WV¿�t»EHn�ÅlE+ef^2EQt»awUVGzgie�S6n�E?t3W?Æ
ÅlWoKwS2`½E�n�E�\�WV`Ò¿2awGzgie�aÀWVG�ß�t»EHn�aÀE?t-efEHn�`ht8W?Æ8ef^2Eyáië�R��ØG6ë�rüefn�g?G�t�aÀe�awWoGhWiÆTmsE?¹|S2ÁhefWZG+ô¾áoæ~g?G�c
ef^2EZ\�Won�nfE?t�Á�WVGzcDawG2UÂáië��$ËMÆqnfEHEQe�n�giG�t»awe�aÀWVG�A�@+t»awG2UÒe�^6E?t�Eyt�Á�E?\�e�n�gÒe�^2EQÁ2KugVt�`ÂgñÁ�g?n�g?`½EHe�EJn�t3Ã3EJn�E
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ò|aÀUVS2nfEQàVß8Î8KÀE?\�e�nfWVGÝcDEHG�t»awe»¼Zg?G�cBe�EH`ÒË
Á�EHn�g?e�S2nfEÄÁ2n�W?×�KwE?tºW?Æ(g�t�efn�WoG2UVKÀ¼ nfE�Ë
\�Wo`~¿2aÀG2awG6U¾Á2Kdgot�`hg¾awG�ef^2E¾awG2G6EHn½c�a�Ë
ÅlEHnfe�WVn$W?Æ�ÇQ[�r+Î8Ï @sÁ2UVn�gVcDE

EHÅog?KwS�g?e�E?c�Õ�ò|awU6A�á]Ö�Aº{3^6E½EHKwE�\�e�nfWVG¾e�EJ`½Á�EHn�g?e�S2nfEZÃ$gVtBWo¿2e�g?awG2E�cóÆqnfWV` e�^2Ebt�Á�E?\�efn�g?K3n�E�t�WVKÀÅlE?c
\�WoGDefawG�S2S2`�EH`½aut�t»awWVG(g?G�cºe�^2EZEJKwE?\�efn�WoG¾cDEHGzt�awe»¼~ÆqnfWV`÷e�^2EÒg?¿�t�WoKwS2efEZÅVg?KwS2EyWiÆ1e�^6EÒ\�WVG�e�aÀGDS2S6`
EH`badt�t»awWoG�A3C�^2EHG(e�^2EyG2EHS2efn�g?K|Á2nfE?t�t»S2n�EyadtsaÀG�\�nfE?gVt»E?cYN2e�^6EBn�E�\�WV`Ò¿2awG6awG2Uyn�EHUoawWVG(UVnfWiÃ�t+aÀGºKwWoGDË
Uoawe�SzcDawG�g?K�cDawnfE?\�efawWVGjA-[laÀG�\�E+WoS2n$KwaÀG2E�Ë�WiÆdËÔt�awUo^De$aut-×�ø�E?cYNDÃ1EQt�g?`½Á2KÀE+e�^2EQnfE?\�WV`Ò¿2aÀG2awG2U�n�EHUoawWVGógie
cDa��´EHn�EHG�e�KwWVG6UVawefS�cDaÀG�giK�Á�Wlt�aÀe�aÀWVG�t�AQ¹ÔG¾ef^2adt�t�EJG�t�EÒò|aÀU2A´á~n�EJÁ2n�E?t»EHG�e�t$KwWVG6UVawefS�cDaÀG�giK�Á2n�W?×�KwE�ts¿2S2e
Ã$aÀe�^(cDa��´EHnfEHG�e$ÅVg?KwS2E�t3WiÆ·e�^2EQG2EHS6e�n�g?K�Á2n�E�t�t�S6n�EÍÆqWon$EHÅlEHnf¼~Á�WVaÀGDeJA
{3^2E(e�EH`bÁ�EJn�giefS2n�EbÁ2n�W?×�KwEhWV¿6e�giaÀG2E?cÄawGÄe�^2autñÃ²gH¼ØadtBn�gie�^6EHnñù�gieÒÃ$awe�^ gÜ`bawG2aÀ`ZS2`4W?Æyú û ô
æ�ýwàHá�ÿ��ÒA�¹0G½Á6n�awGz\�awÁ2KÀElNle�^2EJn�EQ\�WoS2KdcÒ¿�EygZt»e�n�WoG2UVEJn$ÅVg?n�augie�aÀWVGhWiÆTúYû8Ã$^2au\_^badt3EHø6gV\�efKw¼Ò\Hg?G�\�EHKÀE?c
¿�¼he�^2EyawGDù�S6EHG�\�EQWiÆTG2EHS2efn�giK�Á2nfE?t�t»S2n�ElA�{3^2aut�aut�N2^2W?Ã1EHÅlEHnHN2G6WVe+ÅlEHnf¼~KÀaw}lEHKÀ¼½t»awG�\�EÍef^2EBefEH`½Á�EHn»Ë
g?e�S2nfE½Á2n�W?×�KwEÒawGÙe�^2EÒn�E?\�WV`Ò¿2awG2aÀG2UbcDawÅlEHnfe�WonÍÁ6KdgVt»`hg½WiÆ�ÇÍ[]r+Î8Ïõ@sÁ6UVn�gocDE½autBgiKut�Whù´gieJAº{3^2E
EHKÀE?\�efn�WVGÂcDEHG�t»awe»¼ht�^6WiÃ�t�gB`hg?øDaÀ`~S2` WiÆ1á å àHælçqè�éóêOë+g?G�cºcDE�\�n�E?got�E?t3efW?Ã$gin�c½e�^2EyEHG�c½Á2Kdg?e�ElA
ò|aÀn�t»e3Ã3EQG2Woe�EQe�^zgie$e�^6EQt�Á�g?e�augiK�Á2nfWi×�KÀE?t3WiÆ·e�^2EQÁ2KugVt»`hgÍÁ�g?n�g?`½EHe�EJn�t3g?n�E+ÅlEJn�¼bt�aw`bawKdg?n�awG½¿�WVef^
cDEJÅDau\�E?t�AÒ{3^2EÒe�EJ`½Á�EHn�g?e�S2nfEZÁ2n�W?×�KwE?tQg?n�EZù´gieÝgiG�c¶ef^2EÒEHKwE?\�e�n�WoGFcDEHG�t»awefawE?t+c�E?\HgH¼¾e�W?Ã$g?n�c¾e�^2E
e�gin�UoEHe�Á2Kdg?e�E?t�A8C¶E�c�WBG2Woe-Wo¿�t�EJn�ÅlE�gÍ`Âgiø�aw`ZS2`&W?Æ�ef^2EsEJKwE?\�efn�WoGÒcDEHG�t»awe»¼BaÀGÒÇÍ[�r+Î8Ï*@sÁ2UVn�gVcDE
¿2S6eZe�^2autZ\�WVS2Kuc¶¿�E(cDS2Ehe�W¾ef^2E½KwaÀ`½awefE?c¾t�Ázgie�augiK$nfE?t�WoKwS2efawWVGÄG�S2`Ò¿�EJn~ÕqWVG2KÀ¼� FKwaÀG2E?t0Ë0W?ÆdË»t»awUV^�e�Ö�A
{3^2E(g?¿�t�WoKwS2efEºÅogiKÀS2E?t�N8^6WiÃ1EHÅlEHnJN�gin�E(cDa��´EHn�EHG�eHAÙ¹0GØe�^2Eh^2EJKwawS6`¥Á2KugVt»`hgîW?ÆQk+Ç+Ó�r+¹�[VËÔ¹�¹+e�^2E
efEH`½Á�EHn�g?e�S2nfE3aut|WVG2KÀ¼BWoG2E$^�giK�Æ�\�Wo`½Á�g?n�E?cQe�WQe�^2E$^�¼6cDn�WoUVEHGZÁ2KugVt»`hgsawGÒÇQ[�r+Î8Ï�@sÁ6UVn�gocDElA�{3^2E
EHKÀE?\�efn�WVGFc�EHG�t�aÀe»¼îauts`½Won�EBef^�giGÙg½`hgiUoG2awefS�cDEZKÀWiÃ1EHn�e�^�g?G¶aÀGFÇÍ[�r+Î8ÏÐ@sÁ2Uon�gocDEºÕdÆ�gV\�efWVn! lælÖ�A
{3^2EQKugie�efEHn3aut3\�KÀE?ginfKw¼ÒcDS6E+e�WZef^2E+KwaÀ`½awefE?cBÁ2KugVt�`ÂgÍÁ2nfE?t�t»S2n�E+W?Æ8ef^2E+aÀWVG(t�WoS2n�\�E�awG(k+Ç+Ó+r�¹�[oË»¹f¹_A



27th EPS CCFPF 2000;   U. Wenzel et al.
: Recombining plasmas in the ASDEX Upgrade divertor and the divertor ...
 

1194

3 5 7 9 11 13
Pneutral (mTorr)

0.0

0.1

0.2

0.3

T
e 

(e
V

)

0.0

0.5

1.0

1.5

2.0

2.5

n e 
(1

019
m

-3
)

ò|aÀUVS2nfE(áDßhR8Kdgot�`hghÁ�gin�gi`½EHefEHn�tQawGØÆqn�WoGDeZW?Æ
ef^2E½EHG�cØÁ2KugiefE½awGÄk�Ç£Ó�r+¹�[VËÔ¹�¹+gotñWo¿2e�g?awG2E�c
ÆqnfWV` e�^2EÙ\�WVG�e�aÀGDS6S2` EH`½aut�t�aÀWVG�W?ÆÒG2EHS2efn�giK
^2EJKwawS6`¾A

ò|aÀUVS2nfE"�Dßõ[�\�^2EH`Âgie�au\¶Å�awEHÃ WiÆ(e�^6E�t�Á�E?\�e�n�W?Ë
t�\�WVÁ2au\º`½E?gVt»S2n�EJ`½EHGleBaÀG�e�^2EFc�WiÃ$Gzt�e�nfE?gi` n�E�Ë
UVaÀWVGFWiÆ²e�^2EÒKwaÀG2E?gin£cDawÅlEHnfe�WonsÁ2KugVt»`hg½t�aÀ`~S6KdgiefWVn
k+Ç+Ó�r+¹�[VË»¹f¹�A

rsEJG�t�Eyn�E?\�Wo`~¿6awG2UQÁ2KugVt�`ÂgZt�WVKÀS2e�aÀWVG�t$Ã3EJn�EQWV¿2e�giaÀG2E?c~Æqn�Wo`�ef^2E+ù�S2aucÂE�Û]S�g?e�aÀWVG�t�A$ò2WVn�ÇÍ[�r�ÎTÏ
@sÁ6UVn�gocDEZÅlWVKÀS2`½EQn�E�\�WV`Ò¿2awGzgie�aÀWVGhÃ$got+Á2n�E?c�ad\�efE?cîS�t»awG2Ube�^2EÒÚ$áHË»Î�¹»PsÎ�k+Î<\�W�cDEOAQÇ�Æqe�EHnfÃ$g?n�c2t
ef^2Eht�Á�E?\�e�n�WOt�\�WoÁ2ad\½nfE?t�S2KÀe�tQÃ3EHnfE½WV¿2e�giaÀG2E?c�Õ�ò|awU6A3àiÖ�AFò|awU6A8á #(t�^6WiÃ�tZg¾t»aw`ÒS2Kdg?e�aÀWVGFWiÆ�e�^2E½nfE�Ë
\�Wo`~¿6awG2aÀG2U~Á6KdgVt»`hg½awGFk+Ç+Ó�r+¹�[VËÔ¹�¹�\Hginfn�awE�cºWVS2eyÃ$awe�^Fe�^6EÒÚ$áî\�W�cDElA½{3^6E~E?tft�EHG�e�augiK|ÆqE�gie�S6n�E?t
g?n�EÒn�EHÁ2nfW�cDS�\�E�cYßÍef^2EZ`½W�cDEJn�giefEÒcDE?\�nfE?gVt»EZWiÆ�ef^2EZEHKwE�\�e�nfWVG¾e�EJ`½Á�EHn�g?e�S2nfEZgiGzc¶e�^2EÒ`hg?øDaÀ`ZS2`
W?Æ+ef^2E½EHKÀE?\�e�nfWVGÄc�EHG�t�aÀe»¼Fgie$�º`h{�WVnfnHA¾{3^2EÂ\�WVnfn�E?t»Á�WoG�cDaÀG2U¶EJKwE?\�efn�WoG¶efEH`½Á�EHn�g?e�S2nfE~autZgi¿�WVS6e
æ�AþâîE&%ZA�{3^2E½awGz\�n�E?got�EÒWiÆ�e�^2EbcDEHGzt�awe»¼¾autBcDS2Ebe�W¾g(t�KÀWiÃ$aÀG2U¾c�WiÃ$GÄW?Æ�e�^2E½Á6KdgVt»`hg~ù�W?ÃQA¾ò2WVn
efEH`½Á�EHn�g?e�S2nfE?t-¿�EHKÀW?Ã&æ�AþâZE�%&e�^6EBc�EHG�t�aÀe»¼hcDE?\HgH¼6t3cDS6EÍefW~ef^2EQÅlWVKÀS2`½E�n�E?\�Wo`~¿6awG�g?e�awWoG�A
É1g?G½t»aw`½Á2KÀEHn�`½W�cDEJKdt�cDE?tf\�n�aÀ¿�E$¿�Woe�^ÒEHø�Á�EJn�aw`bEHGDe�t('Ý¹0GZP$E�ÆfA$ï)�ið6g£`bW�cDEHKVÆqWVn�ef^2E$\�WlWoKwaÀG2UQWiÆ´e�^2E
Á2KugVt»`hg+Ã$gVt�Á2n�WoÁ�Wlt�E�cYA�{3^2E+aÀWVG�t�ginfE+e�^6EHn�`hg?KwaÀIHE?c+¿D¼ZG6EHS2e�n�giK´\�WoKwKwaut�aÀWVG�t8Ã$awef^ñÆqnfE?ÛlS2EHG�\�¼+*�,.-�N
t»WZe�^�g?e+ú - ô�ú , A�{3^2EQEHKÀE?\�efn�WVGzt-Ã$awef^(úYû0/�ú , KÀWlWlt�EQef^2EHawn1EHG2EHnfUV¼Ò¿D¼bEHKwE?\�e�n�WoGDË�awWVGÂ\�WVKÀKwadt»awWoG�t
Ã$aÀe�^¾Æqn�E?ÛlS2EHG�\�¼1*Êô Õ�é3254&Ö6*Vû , A~ò�awU2Ajâºt�^6WiÃ�tQtf\_^2EJ`hgiefad\Hg?KwKw¼be�^2EZKÀWVG2Uoawe�SzcDawG�g?K�Á2n�W?×�KwE?t+W?Æ
EHKÀE?\�efn�WVG¾efEH`½Á�EHn�gie�S6n�EÒgiGzc¶Á2n�E�t�t�S6n�ElAb{3^2EH¼¾Ã3EJn�EÒWV¿2e�giawG6E?c¶awGFgot�¼�`½Á2efWVe�au\ZgiÁ2Á6n�W?øDaÀ`hgiefawWoG�A
ò2WVn1ú�/�ú87TEJKwE?\�efn�WoGBEHG2EJn�UV¼yn�EH`bWiÅog?KDÅ�adgsEJKwE?\�efn�WoGDË0aÀWVGÝ\�WVKÀKwadt»awWoG�t|adt�ÅlEHn�¼QE:9Â\�awEJGDe�\Hg?S�t�aÀG2UQe�^2E
efEH`½Á�EHn�g?e�S2nfE½c�E?\�n�E�gVt�EóÕMn�E�\�WV`Ò¿2awGzgie�aÀWVG¾Æqn�WoGDe�Ö�A1%�WVKÀS2`½EÒn�E?\�WV`Ò¿2awG�g?e�aÀWVGF\Hg?GÞ¿�EhG2EHUoKwE?\�e�E?cYA
{3^2EJn�E�ÆqWon�EFe�^2E¾Á2KugVt»`hgÜù�S2ø�nfEH`hg?awG�t½\�WVG�t»e�giG�e(giG�c�e�^6E¶Á2nfE?t�t»S2n�EFadthgØKwaÀG2E?g?n~ÆqS2G�\�efawWoG;W?Æ
ef^2Eht�Ázgie�augiK�\�WlWon�cDaÀG�giefE¾Õ0c�S2E½e�W¾ef^2E½S�t»E?cØcDa��´S�t�aÀÅlEhgiÁ2Á6n�W?øDaÀ`hgiefawWoGYÖ�A(ò2WVnZú<;�ú=7>��Ë�¿�W�cD¼
nfE?\�WV`Ò¿2aÀG�giefawWVGh¿�E?\�Wo`½E?t$t»e�n�WoG2Uht»awG�\�E+* ë���� � ú£ê@?AOA+rsS2Eye�W½ef^2EBÅlWoKwS2`bEÍnfE?\�Wo`~¿2aÀG�giefawWoG½e�^2E
EHKÀE?\�efn�WVG(cDEJG�t�aÀe�¼(cDE�\�n�E?got�E?t�A$Ç$esKÀWiÃücDEHG�t»awe»¼½e�^6EBE:9Â\�awEJG�\�¼ÒWiÆ$É�WoS2KwWo`~¿ó\�WVKÀKwadt»awWoG�t3adt$KwW?Ã
t»W
ef^�gie�e�^2EQEHKÀE?\�efn�WVGbe�EH`½Á�EHn�giefS2n�E+Åog?n�awE�t3WVG2KÀ¼ht�KÀWiÃ$KÀ¼lA
{3^2EZÁ6KdgVt»`hgZawGºef^2EÒcDE?tf\�n�aÀ¿�E?cîEHø�Á�EHn�aÀ`½EHG�e�t�adt$awGºef^2EZn�g?G2UVEZÃ$aÀe�^FúB;
ú=7+t»awG�\�EBÃ3EyWV¿�t»EHn�ÅlE
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ò�awUVS6n�E¾â�ßØ[�\_^6EH`hgiefad\Hg?K$t»Á�giefadgiK�Á2n�W?×�KwE?tÒWiÆ
ef^2EÒEHKwE?\�e�n�WoG¾e�EH`bÁ�EJn�giefS2n�EÒg?G�c¾Á2n�E?tft�S2nfE~aÀG
ef^2EØnfEHUVaÀWVG
WiÆÂg�n�E?\�WV`Ò¿2awG2aÀG2UÄÁ2Kdgot�`hg gV\_Ë
\�WVn�c�awG2UÒe�WÒP$E�ÆfA�ïC�?ð0A

ù´g?eQe�EH`½Á�EHn�giefS2n�EyÁ2n�W?×�KwE?t�giG�cFgiGFEHKwE�\�e�nfWVG¾c�EHG�t�aÀe»¼¾cDE?\Jg�¼OAB{3^2EZEJøDÁ�EHnfaw`½EHG�e�g?KYÅogiKÀS2EZWiÆ²e�^2E
efEH`½Á�EHn�g?e�S2nfEQt�^6WVS2Kucº¿�EyE?ÛlS�giK�efW~ef^2EBefEH`½Á�EHn�g?e�S2nfE+awG(e�^2EQefn�giGzt�awefawWoG¾n�giG6UVEZú87�A$ò2Wons^2EJKwawS6`
g?G�cBg3G2EJS2e�n�giKlÁ2nfE?t�t»S2n�E�WiÆ5àHæ$`h{5Won�njú 7 ô<æDýÀàHâlÿ�� adtYE�t�e�aÀ`hgiefE?c$awGyP�E�ÆfA3ï)�iðlaÀGÍUoWlW�cZgiUon�EHEH`bEHGDe
Ã$aÀe�^ºef^2EQEHø�Á�EJn�aw`bEHGDe�giK�ÅogiKÀS2EBWo¿2e�g?awG2E?chawG(k+Ç+Ó�r+¹�[VË»¹f¹sÕ�t�EHEyò|aÀU2A�á]Ö�A$ò2WVn�ÇÍ[�r+Î8Ï�@sÁ2UVn�gVcDE
ef^2EB`½W�c�EHK5Æ�g?awKut�A�¹0Gºe�^6EÒÇÍ[�r+Î8ÏÊ@�Á2UVn�gVcDEÒcDaÀÅlEHn�efWVn$Ã1EB^�gHÅlEB^�¼6cDn�WoUVEHG(UlgVt�AQÇsG¾awWoG2adtfgiefawWVG
`hg?G2WV`bEHe�EHn·¿�EJKwW?Ã�e�^2E�n�WlW?Æ8¿zgEDbEZÕ0ò|aÀU2A�àiÖ�`bE?gVt»S2n�E?t�gQG2EHS2efn�giK´Á2n�E�t�t�S6n�E+W?Æ·gi¿�WVS2eQàJâi`h{�WVnfnHA
C�aÀe�^he�^2E£t�\Hg?KwawG6UZWiÆ�ef^2E+e�n�giG�t»awefawWVGhefEH`½Á�EHn�g?e�S2nfE+WiÆTú=7 �BF 4HGA Õ0got�t»S2`½awG6UZgZ\�WoG�t�e�giG�esn�gie�E
� ,.- ÖÝÃ3Eî×zG�c ÆqWon½^D¼6cDnfWVUVEJG<ú=7&ô æ�ýþæVá�ÿ�� Ã$^2ad\�^�aut~g?G�WVn�c�EHn½WiÆ£`hgiUoG2awefS�cDEº¿�EHKÀW?Ãõe�^2E
Wo¿�t�EHnfÅlE?c½ÅogiKwS6ElA
¹0G¾t»S2`½`hg?n�¼lN�n�E?\�WV`Ò¿2awG2aÀG2UBÁ6KdgVt»`hgVt$awG¾ef^2EZc�awÅlEHnfe�WVn$W?Æ²ÇÍ[�r+Î8ÏÊ@�Á2UVn�gVcDEÒg?G�cºe�^2EÝcDawÅlEJn�e�Won
t»aw`ÒS2Kdg?e�WVn�g?n�EÝt�aw`bawKdg?n1cDE?t�Á6awe�Eye�^2EycDa��´EHn�EHG�e�EHKwE?\�e�n�WoG(cDEHG�t»awe»¼½n�g?G2UVEOAsò�Kdgie$EJKwE?\�efn�WoGîefEH`½Á�EHn»Ë
g?e�S2nfE+Á2n�W?×�KwE�t3ginfEsÆqWVS6G�c½awG½¿�WVef^(cDEHÅ�ad\�E?t�A�{3^2E+EHKÀE?\�e�nfWVGhc�EHG�t�aÀe�aÀE?t�cDE?\HgH¼Ze�W?Ã²gin�c6t3e�^2E+e�ginfUVEHe
cDS6EZe�W½ef^2EZt»e�n�WoG2UI��Ë�¿�W�cD¼¾n�E?\�WV`Ò¿2awG�g?e�aÀWVG�A�{3^�S�t�NYef^2EBÁ6KdgVt»`hgZawG¾e�^6EZcDaÀÅlEHn�efWVn�t�aw`ÒS2Kugie�Won$adt
Ã1EHKwK·t�S2aÀe�E?cºefW(t�e�SzcD¼¾t»WV`½EyÁ2n�Wo¿2KwEH`Ât�W?Æ�g½e�Wo}Vg?`hgi}ócDawÅlEJn�e�Won+got+e�^2EÒ\�Wo`½Á2KÀad\Hg?e�E?c½n�E�t�Á�WVG�t»E
W?Æ�e�^2EKJ>LZEH`½aut�t�aÀWVG½efWÒÎ3È´Ì¾t�Wonsef^2EQEHG2^�g?G�\�E?c~ù�S�\�e�S�g?e�awWoGhKwEHÅlEHK´awG½nfE?\�Wo`~¿2aÀG2awG6UÍÁ6KdgVt»`hgVt�A
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