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.DWHGUD ]D�KHPLMX��0HGLFLQVNL�IDNXOWHW��8QLYHU]LWHW�X�1LãX��������1Lã��6UELMD


'HSDUWPDQ�]D�KHPLMX��3ULURGQR�PDWHPDWLþNL�IDNXOWHW��8QLYHU]LWHW�X�1LãX� ������1Lã��6UELMD�




,QVWLWXW�]D�KHPLMX��3ULURGQR�PDWHPDWLþNL�IDNXOWHW��8QLYHU]LWHW�X�.UDJXMHYFX�
������.UDJXMHYDF��6UELMD

6LQWH]D�1�PHWLO� DURPDWLþQLK� LPLQD� EH]� SULVXVWYD� UDVWYDUDþD� YUãHQD� MH� KRPRJHQL]DFLMRP� DURPD�
WLþQLK�DOGHKLGD��PHWLODPLQ�KLGURKORULGD� L�ED]H��X� WDULRQLNX�SLVWLORP��1DMEROML�SULQRVL�RVWYDUHQL�VX�
NDGD� MH� UHDNFLMD� L]YRÿHQD� X� SULVXVWYX� YLãND &+�1+��+&O� L� 1D+&2� �QDMþHãüH� X� RGQRVX�
������ �$U&+2�&+�1+��+&O�1D+&2���� D� UHDNFLRQD� VPHãD�RVWDYOMHQD�QDNRQ�KRPRJHQL]DFLMH�GD�
VWRML�QD�VREQRM�WHPSHUDWXUL�RG���K��X�VOXþDMX�DOGHKLGD�VD�HOHNWURQ�DNFHSWRUVNLP�VXSVWLWXHQWLPD��GR�
��� K� �X� VOXþDMX� DOGHKLGD� VD� HOHNWURQ�GRQRUVNLP� VXSVWLWXHQWLPD��� 1DNRQ� MHGQRVWDYQH� REUDGH�
UHDNFLRQH�VPHãH�GRELMHQL�SURL]YRGL�VX�ELOL�XJODYQRP�GRYROMQR�þLVWL�]D�VSHNWUDOQX�NDUDNWHUL]DFLMX��
1D�RYDM�QDþLQ�VLQWHWLVDQ�MH����LPLQ��RG�NRMLK�RVDP�SUHGVWDYOMDMX�SRWSXQR�QRYD�MHGLQMHQMD��D�QMLKRYH�
VWUXNWXUH�VX�SRWSXQR�VSHNWUDOQR�RNDUDNWHULVDQH���+� L���&�105��,5��06���8�VOXþDMX�VDOLFLODOGHKLGD�
L� ��KORUEHQ]DOGHKLGD� L]YUãHQD� MH� VLQWH]D� VD� JUDPVNLP� NROLþLQDPD� UHDNWDQDWD��2YDM� QDþLQ� VLQWH]H�
1�PHWLO� DURPDWLþQLK� LPLQD� QH� VDPR� GD� REH]EHÿXMH� GREUH SULQRVH�� YHü� L� HOLPLQLãH� QHGRVWDWNH�
WUDGLFLRQDOQH�VLQWH]H�1�PHWLO�LPLQD��NDR�ãWR�VX��XSRWUHED�RSDVQLK�UDVWYDUDþD��PDQMH�LOL�YLãH�VNXSLK�
NDWDOL]DWRUD�L�UDG�VD�DQKLGURYDQLP�JDVRYLPD�SRG�SULWLVNRP�

6LPSOH�DQG�HIILFLHQW�RQH�SRW�VROYHQW�IUHH�V\QWKHVLV�RI�1�PHWK\O�LPLQHV�RI�
DURPDWLF�DOGHK\GHV
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'HSDUWPHQW�RI�&KHPLVWU\��)DFXOW\�RI�0HGLFLQH��8QLYHUVLW\�RI�1Lã��������1Lã��6HUELD�


'HSDUWPHQW�RI�&KHPLVWU\��)DFXOW\�RI�6FLHQFH�DQG�0DWKHPDWLFV��8QLYHUVLW\�RI�1Lã��

������1Lã��6HUELD



'HSDUWPHQW�RI�&KHPLVWU\��)DFXOW\�RI�6FLHQFH��8QLYHUVLW\�RI�.UDJXMHYDF��

������.UDJXMHYDF��6HUELD

$�RQH�SRW�VROYHQW�IUHH�V\QWKHVLV�RI�1�PHWK\O�LPLQHV�LQ�JRRG�WR�H[FHOOHQW�\LHOGV�ZDV�SHUIRUPHG�E\�
JULQGLQJ� WRJHWKHU� DURPDWLF� DOGHK\GHV� DQG�PHWK\ODPLQH� K\GURFKORULGH� LQ� WKH�SUHVHQFH�RI� D� EDVH��
7KH�EHVW�\LHOGV�ZHUH�DFKLHYHG�ZKHQ�DQ�H[FHVV�RI�&+�1+��+&O�DQG�1D+&2� ZDV�XVHG��XVXDOO\�LQ�
D�PRODU�UDWLR������� �$U&+2�&+�1+��+&O�1D+&2����DOORZLQJ�WKH�UHDFWLRQ�WR�SURFHHG�IRU���K��LQ�
WKH�FDVH�RI�DURPDWLF�DOGHK\GHV�FRQWDLQLQJ�HOHFWURQ�ZLWKGUDZLQJ�VXEVWLWXHQWV��RU�RYHUQLJKW��LQ�WKH�
FDVH�RI�HOHFWURQ�ULFK�DOGHK\GHV���$IWHU�D�VLPSOH�ZRUN�XS�WKH�REWDLQHG�SURGXFWV�ZHUH�PRVWO\�SXUH�
HQRXJK�IRU�VSHFWUDO�FKDUDFWHUL]DWLRQ��,Q�WKLV�ZD\�����1�PHWK\O�LPLQHV�ZHUH�SUHSDUHG��DPRQJ�ZKLFK�
�� ZHUH� V\QWKHVL]HG� IRU� WKH� ILUVW� WLPH�� $OO� V\QWKHVL]HG� SURGXFWV� ZHUH� IXOO\� VSHFWUDOO\ ��+� DQG�
��&�105�� ,5��06�� FKDUDFWHUL]HG�� ,Q� WKH� FDVH� RI� VDOLF\ODOGHK\GH� DQG� ��FKORUREHQ]DOGHK\GH� WKH�
V\QWKHVLV�RI�WKH�FRUUHVSRQGLQJ�LPLQHV�ZDV�DOVR�FRQGXFWHG�RQ�D�JUDP�VFDOH� 7KLV DSSURDFK�QRW�RQO\�
SURYLGHV�JRRG�WR�KLJK�\LHOGV��EXW�DOVR�HOLPLQDWHV�WKH�GLVDGYDQWDJHV�RI�WKH�WUDGLWLRQDO�V\QWKHVLV�RI�
1�PHWK\O�LPLQHV��VXFK�DV�WKH�XVH�RI�KD]DUGRXV�VROYHQWV�DQG�PRUH�RU�OHVV�H[SHQVLYH�FDWDO\VWV�DQG�
WKH�QHFHVVLW\�RI�ZRUN�KDQGOLQJ�ZLWK�DQ�DQK\GURXV�JDV�LQ�SUHVVXUL]HG�FRQWDLQHUV�

$FNQRZOHGJPHQW� $XWKRUV�DUH�JUDWHIXO� WR� WKH�0LQLVWU\�RI�(GXFDWLRQ��6FLHQFH�DQG�7HFKQRORJLFDO�
'HYHORSPHQW�RI�WKH�5HSXEOLF�RI 6HUELD��3URMHFW�1R����������IRU�WKH�ILQDQFLDO�VXSSRUW�RI�WKLV�ZRUN�


