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Introduction
1DQR�FKHPLVWU\�LV�WKH�EOHQG�RI�VFLHQFH�DQG�1DQR�VFLHQFH�LV�UHODWHG

ZLWK� DPDOJDPDWLRQ�RI�EXLOGLQJ�EORFNV�ZKLFK� DUH� VXEMHFW� WR� HVWLPDWH�
VXUIDFH�� VKDSH� DQG� GHIRUPLW\� SURSHUWLHV�� 1DQR� FKHPLVWU\� LV� EHLQJ
XWLOL]HG�LQ�V\QWKHWLF��PDWHULDOV�DQG�SK\VLFDO��VFLHQFH�MXVW�DV�GHVLJQLQJ�
QDWXUDO� DQG� FOLQLFDO� DSSOLFDWLRQV�� 1DQR� FKHPLVWU\� DQG� RWKHU� 1DQR
VFLHQFH�ILHOGV�KDYH�VLPLODU�FHQWHU�LGHDV�\HW�WKH�XVHV�RI�WKRVH�LGHDV�DUH
H[WUDRUGLQDU\�� 7KH� 1DQR� SUHIL[� ZDV� JLYHQ� WR� 1DQR� FKHPLVWU\� ZKHQ
UHVHDUFKHUV� QRWLFHG� WKH�RGG� FKDQJHV�RQ�PDWHULDOV�ZKHQ� WKH\�ZHUH� LQ
QDQRPHWHU�VFDOH�VL]H��$�IHZ�VXEVWDQFH�DOWHUDWLRQV�RQ�QDQRPHWHU�VFDOHG
GHVLJQV�� VXSSRUWV� LPSDFWV� RI� EHLQJ� VL]H� VXERUGLQDWH��1DQR� FKHPLVWU\
FDQ�EH�GHVFULEHG�E\�LGHDV�RI�VL]H��VKDSH��VHOI�JDWKHULQJ��DEDQGRQV�DQG
ELR�1DQR��6R�WKH�FRPELQDWLRQ�RI�DQ\�QHZ�1DQR�EXLOG�LV�UHODWHG�ZLWK
WKLV� ORDG�RI� LGHDV��1DQR�GHYHORS�EOHQG� LV�VXEMHFW� WR�KRZ�WKH�VXUIDFH�
VL]H� DQG� VKDSH� ZLOO� SURPSW� VHOI�JHW� WRJHWKHU� RI� WKH� VWUXFWXUH� EORFNV
LQWR� WKH�XWLOLWDULDQ�GHVLJQV�� WKH\� OLNHO\�KDYH�XVHIXO� LPSHUIHFWLRQV�DQG
PD\� EH� KHOSIXO� IRU� HOHFWURQLF�� SKRWRQLF�� FOLQLFDO� RU� ELR� DQDO\WLFDO
LVVXHV�� 6LOLFD�� JROG�� SRO\GLPHWK\OVLOR[DQH�� FDGPLXP� VHOHQLGH�� LURQ
R[LGH�DQG�FDUERQ�DUH�PDWHULDOV�WKDW�VKRZ�WKH�JURXQGEUHDNLQJ�IRUFH�RI
1DQR� FKHPLVWU\�� 1DQR� FKHPLVWU\� FDQ� PDNH� WKH� EHVW� GLIIHUHQWLDWLRQ
VSHFLDOLVW� RI� 05,� RXW� RI� LURQ� R[LGH� �UXVW�� ZKLFK� KDV� WKH� FDSDFLW\� RI
UHFRJQL]LQJ� PDOLJQDQFLHV� DQG� VXUSULVLQJO\� NLOOLQJ� WKHP� DW� WKHLU
XQGHUO\LQJ�VWDJHV��6LOLFD��JODVV��FDQ�EH�XWLOL]HG�WR�FXUYH�RU�OHDYH�OLJKW
VSHHFKOHVV�� $JULFXOWXUDO� QDWLRQV� OLNHZLVH� XVH� VLOLFRQH� WR� PDNH� WKH
FLUFXLWV�IRU�WKH�OLTXLGV�WR�DFKLHYH�IRVWHUHG�ZRUOG
V�PLFUREH�UHFRJQLWLRQ
FDSDFLWLHV��&DUERQ�KDV�EHHQ�XWLOL]HG� LQ�YDULRXV� VKDSHV� DQG� VWUXFWXUHV
DQG�LW�ZLOO�LPSURYH�DV�D�GHFLVLRQ�IRU�HOHFWURQLF�PDWHULDOV�

*HQHUDOO\��1DQR� FKHPLVWU\� LVQ
W� LGHQWLILHG�ZLWK� WKH� QXFOHDU� GHVLJQ
RI�PL[WXUHV��0D\EH��LW�LV�DERXW�YDULRXV�DSSURDFKHV�WR�FKDQJH�PDWHULDOV
LQWR�DQVZHUV�IRU�WDNH�FDUH�RI�LVVXHV��6FLHQFH�PRVWO\�PDQDJHV�OHYHOV�RI
RSSRUWXQLW\� RI� LRWDV� LQ� WKH� LQWHUPLWWHQW� WDEOH� QRQHWKHOHVV� 1DQR
FKHPLVWU\� EURXJKW� GLIIHUHQW� OHYHOV� RI� RSSRUWXQLW\� WKDW� FRQWUROV
PDWHULDO
V�SUDFWLFHV��1DQR�FKHPLFDO�WHFKQLTXHV�FDQ�EH�XWLOL]HG�WR�PDNH
FDUERQ�QDQR�PDWHULDOV�OLNH�&DUERQ�1DQR�7XEHV��&17���JUDSKHQH�DQG
IXOOHUHQHV� ZKLFK� KDYH� DFTXLUHG� FRQVLGHUDWLRQ� DV� RI� ODWH� EHFDXVH� RI
WKHLU�DPD]LQJ�PHFKDQLFDO�DQG�HOHFWULFDO�SURSHUWLHV��1DQR�FKHPLVWU\�LV
DQ�DULVLQJ�VXE�GLVFLSOLQH�RI� WKH� VXEVWDQFH�DQG�PDWHULDOV� VFLHQFHV� WKDW
DUUDQJHPHQWV� ZLWK� WKH� LPSURYHPHQW� RI� QHZ� WHFKQLTXHV� IRU
PDQXIDFWXULQJ� 1DQR� VFDOH� PDWHULDOV�� 7KHVH� PDWHULDOV� KDYH� EHHQ

H[DPLQHG�LQ�YDULRXV�DSSOLFDWLRQV��UHPHPEHULQJ�XWLOL]HV�IRU�JDGJHWV�RU
1DQR� GHYLFHV� DQG� IUDPHZRUNV�� FRPSRVLWH� PDWHULDOV�� ELRWHFKQRORJ\�
DQG�PHGLFDWLRQ��DQG�VXUSULVLQJO\�LQ�WKH�PDWHULDO�EXVLQHVV��7KLV�FXUUHQW
VHFWLRQ
V� SRLQW� LV� WR� JLYH� D� VSHFLDOL]HG� DXGLW� RI� WKH� XVDJH� RI� HOHFWUR

PLQLDWXUH� WR�1DQR� VFDOH� HOHFWURQLF� JDGJHWV� DQG� IUDPHZRUNV�� MXVW� DV
UHIUHVKLQJ�UHFHQW�IDGV�DQG�PDWHULDOV�LQ�WKLV�ILHOG�

FKDUDFWHUL]HG� DV� LW� ZHUH� DV� IDU� DV� D� OHQJWK� VFDOH�� VXFK� D� GHILQLWLRQ
ZRXOG�PLVV�D�ODUJH�SDUW�RI�WKH�UHDVRQDEOH�RGGLW\�DQG�YDULHW\�RI�1DQR
FKHPLVWU\�� $Q� LQVWUXFWLYH� ZD\� WR� FKDUDFWHUL]H� WKLV� ILHOG� LV� UDWKHU
WKURXJK� WKRVH� LGHDV�� WKRXJKWV�� DQG� GHYLFHV� WKDW�� WDNHQ� WRJHWKHU�
UHFRJQL]H�1DQR�VFLHQFH�IURP�WKH�UHVW�RI�VFLHQFH�ZKDW
V�PRUH��PDWHULDO
VFLHQFH�� 7KH� REMHFWLYH� RI� WKLV� VHFWLRQ� LV� WR� SUHVHQW� WKRVH� LGHDV�� 7KH
PHWKRGRORJ\� ZH� HPEUDFHG� WR� DFTXDLQW� \RX� ZLWK� WKLV� VXEMHFW� LV
PXOWLGLVFLSOLQDU\�� WKH� LGHDV� LQWURGXFHG� RXJKW� WR� EH� DPLDEOH� WR
HGXFDWRUV� DOVR�� XQGHUVWXGLHV� IURP� VXEVWDQFH� DQG� SK\VLFDO�� PDWHULDOV
VFLHQFH� DQG� GHVLJQLQJ�� DQG� RUJDQLF� DQG� FOLQLFDO� GLVFLSOLQHV�� $
SK\VLFLVW��IRU�H[DPSOH��ZLOO�EH�DEOH�WR�WHDFK�WKH�VWDQGDUGV�DQG�SUDFWLFH
RI� 1DQR� FKHPLVWU\� WR� D� JDWKHULQJ� RI� PDWHULDO� VFLHQFH� XQGHUVWXGLHV
XWLOL]LQJ� WKH� JXLGH� ZH� GHSLFW�� KRZHYHU� XWLOL]LQJ� WKH� ODQJXDJH� RI
SK\VLFV�� 1DQR� VFLHQFH� XQGHUVWXGLHV� IURP� RWKHU� GLVFLSOLQHV� LQ� VXFK� D
FODVV�ZLOO�DOO�SURILW�IURP�WKH�PRUH�LQVLJKWIXO�SK\VLFDO�VFLHQFH�DSSURDFK
WR� 1DQR� PDWHULDOV�� VSULQNOHG� ZLWK� WKH� SHUIHFW� PHDVXUH� RI� 1DQR
FKHPLVWU\�GHWDLO��WKH�HTXLYDOHQW�FDQ�EH�VDLG�DERXW�LQVWUXFWRUV�IURP�WKH
RWKHU�VFLHQFH��GHVLJQLQJ�DQG�RUJDQLF�IRXQGDWLRQV��7KLV�LQVWUXFWLYH�ZD\
RI� WKLQNLQJ� RXJKW� WR� EH� LQWHUHVWLQJ� WR� HGXFDWRUV� IURP� DQ\� GLVFLSOLQH
ZKRVH�REMHFWLYH�LV�WR�JHW�DFURVV�WKH�QXWV�DQG�EROWV�RI�1DQR�FKHPLVWU\
LQ�D�ZD\�WKDW�LV�FXVWRP�ILWWHG�WR�ERWK�LQVWUXFWRU�DQG�XQGHUVWXGLHV��,W�LV
DQ�LQYHVWLJDWLRQ�LQ�LQVWUXFWLQJ�DQG�OHDUQLQJ�WKH�IXQGDPHQWDOV�RI�1DQR
VFLHQFH� DQG� QDQRWHFKQRORJ\� WKURXJK� WKH� VFLHQFH� RI� QDQR� PDWHULDOV�
ZKHUH�WKH�1DQR�IRRG�FKDLQ�VWDUWV��DQG�LQ�ZKLFK�ZH�DUH�DOO�JXLQHD�SLJV�
7KH�WHVW�RI�LQVWUXFWLQJ�1DQR�FKHPLVWU\�OLHV�LQ�LWV�YDULHW\��,WV�SRLQWV�DQG
WDUJHWV� IUHTXHQWO\� DSSHDU� WR� EH� GLVFRQQHFWHG�� )LQGLQJ� LWV� SULYDWH
DVVRFLDWLRQV�LV�VLPLODU�DV�PDNLQJ�D�WULS�WR�WKH�KRPH�RI�DQ�ROG�FXOWXUH�
ZKHUH�HDFK�WRZQ�KDV�LWV�RZQ�FXVWRPV��SURSHQVLWLHV��IRRG�YDULHWLHV��DQG
WRQJXHV�� ,W� UHTXLUHV� \HDUV� HYHQ� WR� JHW� D� EULHI� ORRN� DW� WKH� VRXO� RI� D
FRXQWU\�
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VSXQ�1DQR�ILEURXV�VWUXFWXUHV�DQG�WKH�VLJQLILFDQW�VWULGHV�LQ�FUHDWLQJ

'HVSLWH��LWV��QDPH��DQG��KLVWRU\���1DQR��FKHPLVWU\��RXJKW��QRW��WR��EH
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