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�Ò² ÓÈ¹ãÈmãËÓÓº�º äË�ÈããÈ� m©¹ºãÓËÓÓ©² ¯ÈÏ�
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ãÈ�º¹¯Ò«�Ó©Ë �°ãºmÒ« �ã« �ºäº�ËÓÒÏÒ¯�
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��ãÒ¯ºmÈÓÒ« ²ÒäÒ�Ë°}º�º °º°�ÈmÈ ÓÈ¹ãÈmãËÓÓº�º
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�� -DKQNH %� +LJK�WHPSHUDWXUH HOHFWURQ EHDP ZHOGLQJ RI WKH
QLFNHO�EDVH VXSHUDOOR\ ,1����/& �� :HOGLQJ -� Û �����
Û 1RY� Û 3� ���Ü����

�� +DDINHQV 0� +�� 0DWWKH\ -� +� *� $ QHZ DSSURDFK WR WKH
ZHOGDELOLW\ RI QLFNHO�EDVH DV�FDVW DQG SRZGHU PHWDOOXUJ\ VX�
SHUDOOR\V �� ,ELG� Û 3� ��Ü���

�� ,PSURYLQJ WKH ZHOGDELOLW\ RI 1L�EDVH VXSHUDOOR\V ���& �
$� .RUHQ� 0� 5RPDQ� ,� :HLVVKDXV� $� .DXIPDQ �� ,ELG�
Û ����� Û 1RY� Û 3� ���Ü����

�� .KRUXQRY 9� )�� 8NDGHU (� 0� 3ULQFLSOHV IRU GHYHORSPHQW
RI HXWHFWLF ILOOHU PHWDOV IRU KHDW UHVLVWDQW QLFNHO DOOR\ EUD�
]LQJ �� 3URF� RI WKH ,QWHUQ� FRQI� ½-RLQLQJ :HOGLQJ ������
+DTXH� -XO\ �Ü�� ����� Û 2[IRUG� 3HUJDPDQ SUHVV� �����
Û 3� ���Ü����

�� .KRUXQRY 9� )�� ,YDQFKHQNR 9� *�� .YDVQLWVNLM 9� 9� ,Q�
YHVWLJDWLRQ RI 1LÜ&UÜ=U DQG 1LÜ&UÜ+I DOOR\V �� ,QWHUQ�
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�� %UD]LQJ ILOOHU PHWDO FRQWDLQLQJ =U DQG +I DV GHSUHVVDQWV �
9� .KRUXQRY� 6� 0DNV\PRYD� 6� 6DPRNKLQ� 9� ,YDQFKHQNR
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6WUXFWXUH� FKHPLFDO KHWHURJHQHLW\ DQG PLFURKDUGQHVV RI VWUXFWXUDO FRPSRQHQWV RI MRLQWV SURGXFHG XVLQJ DUJRQ DUF KHDWLQJ
DQG DGKHVLRQ�DFWLYH EUD]LQJ DOOR\V RI 1L�&U�=U V\VWHP DUH LQYHVWLJDWHG� ,W ZDV HVWDEOLVKHG WKDW DW RSWLPXP FRPSRVLWLRQV RI

EUD]LQJ DOOR\V DQG WHFKQRORJLFDO SURFHGXUHV LW LV SRVVLEOH WR SURYLGH WKH ORZ KDUGQHVV RI GHSRVLWHG PHWDO DQG WR SUHYHQW WKH
FUDFN LQLWLDWLRQ LQ EUD]HG ZHOGV DQG +$=� ,W LV SURYHG WKDW LW LV PRVW UDWLRQDO WR XVH WKH FRPSRVLWH DOOR\V LQ UHSDLU RI EODGHV

IURP QRQ�ZHOGDEOH VXSHUDOOR\V ZLWK KLJK �PRUH WKDQ �� �� FRQWHQW RI γ′� SKDVH�
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� ÍÌÏÐ¾ËÌÀÈ¾ ÍÎÌ¿ÉÃÊÙ À Ì¿×ÃÊ ÀÆÂÃ Æ ÃÃ ÏÀÝÅÚ Ï À¾ÄËÃÇÖÆÊÆ Ë¾ÑÕËÙÊÆ ÆÉÆ ÍÎ¾ÈÐÆÕÃÏÈÆÊÆ

Å¾Â¾ËÆÝÊÆ

� ¾Ë¾ÉÆÅ ÍÌÏÉÃÂËÆÓ ÂÌÏÐÆÄÃËÆÇ Æ ÍÑ¿ÉÆÈ¾ÔÆÇ� À ÈÌÐÌÎÙÓ Ë¾Õ¾ÐÌ ÎÃÖÃËÆÃ Â¾ËËÌÇ ÍÎÌ¿ÉÃÊÙ Æ

Ë¾ ÈÌÐÌÎÙÃ ÏÏÙÉ¾ÃÐÏÝ ¾ÀÐÌÎ

� ÀÙÂÃÉÃËÆÃ ËÃÎÃÖÃËËÙÓ Î¾ËÃÃ Õ¾ÏÐÃÇ Ì¿×ÃÇ ÍÎÌ¿ÉÃÊÙ� ÈÌÐÌÎÌÇ ÍÌÏÀÝ×ÃË¾ Â¾ËË¾Ý ÏÐ¾ÐÚÝ

� ÒÌÎÊÑÉÆÎÌÀÈ¾ ÔÃÉÃÇ ÏÐ¾ÐÚÆ �ÍÌÏÐ¾ËÌÀÈ¾ Å¾Â¾ÕÆ�

� ÆÅÉÌÄÃËÆÃ ÌÏËÌÀËÌÁÌ Ê¾ÐÃÎÆ¾É¾ ÆÏÏÉÃÂÌÀ¾ËÆÝ Ï ÍÌÉËÙÊ Ì¿ÌÏËÌÀ¾ËÆÃÊ ÍÌÉÑÕÃËËÙÓ Ë¾ÑÕËÙÓ

ÎÃÅÑÉÚÐ¾ÐÌÀ

� ÀÙÀÌÂÙ ÆÅ ÍÎÃÂÏÐ¾ÀÉÃËËÌÁÌ ÆÏÏÉÃÂÌÀ¾ËÆÝ Æ ÍÃÎÏÍÃÈÐÆÀÙ Â¾ÉÚËÃÇÖÆÓ ÆÏÏÉÃÂÌÀ¾ËÆÇ À Â¾ËËÌÊ

Ë¾ÍÎ¾ÀÉÃËÆÆ�

¯ÍÃÔÆ¾ÉÆÅÆÎÌÀ¾ËËÙÊ ÑÕÃËÙÊ ÏÌÀÃÐ¾Ê ÍÎÆ ÍÎÆÃÊÃ È Å¾×ÆÐÃ ÂÆÏÏÃÎÐ¾ÔÆÌËËÙÓ Î¾¿ÌÐ ÍÎÃÂÍÆÏ¾ËÌ

Å¾ÏÕÆÐÙÀ¾ÐÚ ÏÐ¾ÐÚÆ� ÌÍÑ¿ÉÆÈÌÀ¾ËËÙÃ� Ë¾ÕÆË¾Ý Ï ÒÃÀÎ¾ÉÝ ���� ÁÌÂ¾� ÐÌÉÚÈÌ ÍÎÆ ÑÏÉÌÀÆÆ ÀÙÍÌÉËÃËÆÝ

ÆÅÉÌÄÃËËÙÓ ÀÙÖÃ ÐÎÃ¿ÌÀ¾ËÆÇ�

ÎÆ ÍÌÂÁÌÐÌÀÈÃ ÏÐ¾ÐÃÇ È ÍÑ¿ÉÆÈ¾ÔÆÆ À ÄÑÎË¾ÉÃ ÍÎÌÏÚ¿¾ ÑÕÆÐÙÀ¾ÐÚ ÎÃÈÌÊÃËÂ¾ÔÆÆ  �¨ ±ÈÎ¾ÆËÙ�
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