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7KH�DUWLFOH�GLVFXVVHV�WKH�OLQJXLVWLF�IRUPV�RI�UHSUHVHQWDWLRQ�RI�WKH�FRQFHSW�RI�OLJKW�LQ�
D� ZRUN� RI� UHOLJLRXV� FRQWHQW� ;,,�;,,,� FHQWXULHV�� �7KH� /LYHV� RI� 7KHRGRVLXV� RI� WKH�
&DYHV��� 8QGHU� WKH� LQIOXHQFH� RI� WKH� &KULVWLDQ� ZRUOGYLHZ�� WKH� FRQFHSW� RI� OLJKW� LV�
HQULFKHG� DQG� VDWXUDWHG� ZLWK� QHZ�PHDQLQJV�� WKH� LGHD� RI� WKH� SRVLWLYH� SURSHUWLHV� RI�
ZKLFK� KDV� GHYHORSHG� LQ� P\WKRORJLFDO� FRQVFLRXVQHVV�� 7KH� PHWKRG� RI� FRQFHSWXDO�
DQDO\VLV�RI�OH[LFDO�XQLWV�XVHG�LQ�WKH�UHVHDUFK�SURFHVV�DOORZV�XV WR�GUDZ�FRQFOXVLRQV�
DERXW�WKH�OLQJXLVWLF�SLFWXUH�RI�WKH�ZRUOG�RI�WKH�PHGLHYDO�PDQ��KLV�VSLULWXDO�DQG�PRUDO�
YDOXHV�� DQG� WKH� PHWKRGV� RI� FRPSRQHQW� DQG� FRQWH[WXDO� DQDO\VLV� DOORZ� XV� WR�
FKDUDFWHUL]H� WKH� VHPDQWLF� FRQWHQW� RI� WKH� OH[HPHV� RI� WKH� VWXGLHG� ILHOG�� 7KH�
MX[WDSRVLWLRQ� RI� OLJKW� DQG� GDUNQHVV� LV� D� VLJQLILFDQW� FRQFHSWXDO� RSSRVLWLRQ�ZLWK� DQ�
D[LRORJLFDO�RULHQWDWLRQ��)RU�WKH�FRQVFLRXVQHVV�RI�D�PHGLHYDO�PDQ��OLJKW�LV�XQGHUVWRRG�
DV� D� SKHQRPHQRQ� RI� WKH� SK\VLFDO� SODQH� DVVRFLDWHG� ZLWK� WKH� GLYLQH� SODQ��
5HSUHVHQWDWLYHV�RI�WKH�OH[LFDO�DQG�VHPDQWLF�JURXS�
OLJKW
�DUH�H[DPLQHG�LQ�FRQWH[WV�DQG�
QRW�RQO\�WKH�IUHTXHQF\�RI�WKHLU�XVH�LV�VKRZQ��EXW�DOVR�D�SODFH�LQ�WKH�UHOLJLRXV�SLFWXUH�
RI�WKH�ZRUOG��VLQFH�LW�LV�WKH�FRQFHSW�RI�
OLJKW
 WKDW�RFFXSLHV�RQH�RI�WKH�NH\�SODFHV�LQ�LW��
HQWHULQJ�WKH�ILHOG�RI�WKH�FRQFHSW�RI� 
KROLQHVV
� 
��/LJKW�LV�RQH�RI�WKH�PRVW�VLJQLILFDQW�
DWWULEXWHV� RI� *RG�� DQG� LWV� GLVWULEXWLRQ� WR� D� SHUVRQ� WHVWLILHV� WR� WKH� FKRVHQQHVV� DQG�
KROLQHVV��7KH�XVH�RI�D�ODUJH�QXPEHU�RI�OH[HPHV�ZLWK�OLJKW�PHDQLQJ�LQ�FKDUDFWHUL]LQJ�
7KHRGRVLXV�UHIOHFWV�WKH�UHOLJLRXV�SLFWXUH�RI�WKH�ZRUOG�RI�WKH�0LGGOH�$JHV��$ORQJ�ZLWK�
WKH�OH[HPH�OLJKW��WKH�PRQXPHQW�DQDO\]HV�ERWK�WKH�GHULYDWLYHV�RI�WKH�JLYHQ�EDVLV�RI�
WKH�IRUP�ZLWK�YDULRXV�ZRUG�IRUPDWLRQ�PHDQLQJV��SHUVRQDO��DEVWUDFW��WRRO��DQG�RWKHU�
/6*�
OLJKW
�OH[LFDO�XQLWV��7KH�DGMHFWLYH�OLJKW��ZKLFK�KDV�D�ZLGH�UDQJH�RI�PHDQLQJV�DQG�
LV�XVHG�WR�FKDUDFWHUL]H�WKH�PRVW�VLJQLILFDQW�FKXUFK�HYHQWV��SOD\V�D�VSHFLDO�UROH�LQ�WKH�
WH[W�RI�WKH��7KH�/LYHV���)XQFWLRQDOO\��WKH�OH[HPHV�RI�WKLV�JURXS�SHUIRUP�QRW�RQO\�D�
QRPLQDWLYH��EXW�DOVR�DQ�H[SUHVVLYH�IXQFWLRQ��KDYH�D�SURQRXQFHG�DSSUHFLDWLRQ��DQG�DUH�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�
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SDUW� RI� VWDEOH� IRUPXODV� WKDW� SHUIRUP� WH[W�IRUPLQJ� IXQFWLRQV� LQ� ZRUNV� RI� FKXUFK�
VXEMHFWV�� 7KH� UHVXOWV� RI� WKH� VWXG\� FDQ� EH� DSSOLHG� LQ� WKH� SUDFWLFH� RI� OLQJXLVWLF� DQG�
HWKQROLQJXLVWLF�DQDO\VLV�RI�WKH�EDVLF�FRQFHSWV�RI�5XVVLDQ�FXOWXUH��WKH\�UHILQH�WKH�GDWD�
RQ�WKH�HYROXWLRQ�RI�D�SHUVRQ¶V�YLHZV�RQ�WKH�LGHD�RI�OLJKW�LQ�5XVVLDQ�FXOWXUH��WKHUHE\�
DUH�LPSRUWDQW�IRU�WKH�GHYHORSPHQW�RI�HWKQROLQJXLVWLFV��OLQJXRFXOWXURORJ\��FRJQLWLYH�
VFLHQFH�

.H\ZRUGV� /H[LFDO�6HPDQWLF�*URXS��6HPDQWLFV��+DJLRJUDSK\��/LQJXRFXOWXURORJ\��

���,QWURGXFWLRQ

/LJKW�LV�RQH�RI�WKH�HVVHQWLDO�SK\VLFDO�SKHQRPHQD�WKDW�DFFRPSDQ\�KXPDQ�OLIH��
7KH�OH[LFR�VHPDQWLF�V\VWHP�RI�WKH�2OG�5XVVLDQ�ODQJXDJH�UHIOHFWV�D�QXPEHU�RI�OH[LFDO�
XQLWV�UHSUHVHQWLQJ�WKH�FRQFHSW�RI�OLJKW�DQG�UHIOHFWLQJ�WKH�LGHD�RI�LW�WKDW�KDV�GHYHORSHG�
LQ� WKH� PLQGV� RI� WKH� SHRSOH�� ,Q� WKH� XQGHUVWDQGLQJ� RI� OLJKW�� ERWK� SXUHO\� HPSLULFDO�
UHSUHVHQWDWLRQV� RI� PDQ� WKDW� DURVH� LQ� WKH� SUH�&KULVWLDQ� HUD� DQG� UHOLJLRXV� EHOLHIV�
LQWURGXFHG�ZLWK�WKH�DGRSWLRQ�RI�&KULVWLDQLW\�ZHUH�LQLWLDOO\�LQWHUVHFWHG�

7KH� VSUHDG� RI� WKH� &KULVWLDQ� ZRUOGYLHZ� VLJQLILFDQWO\� LQIOXHQFHG� WKH�
SHUFHSWLRQ�RI�WKLV�FRQFHSW��,W�WXUQHG�RXW�WR�EH�RQH�RI�WKH�PRVW�VLJQLILFDQW�FXOWXUDO�DQG�
RQWRORJLFDO�FRQFHSWV�RI�V\PEROLF PHDQLQJ��UHFRQVWUXFWHG�RQ�WKH�EDVLV�RI�PDQ\�ZULWWHQ�
PRQXPHQWV��7KH�OLQJXRFXOWXURORJLFDO�DSSURDFK�WR�WKH�VWXG\�RI�WKLV�SKHQRPHQRQ�LV�LQ�
OLQH�ZLWK�PRGHUQ� UHVHDUFK�GHYRWHG� WR�ERWK�JHQHUDO�DQG�SDUWLFXODU�TXHVWLRQV�RI� WKH�
DQDO\VLV�RI� WKH�FRQFHSWXDO�FRQWHQW�RI� LQGLYLGXDO�FRQFHSWV�� ODQJXDJH�FDWHJRULHV�DQG�
XQLWV��&URIW�	�&UXVH��������.|YHFVHV��������0XU]LQD�HW�DO���������*L]DWXOOLQD�HW�DO���
������$UGDNDQL��HW�DO��������

/LJKW�LV� WKH�PRVW�LPSRUWDQW�HOHPHQW�RI�WKH�OLQJXLVWLF�SLFWXUH�RI�WKH�ZRUOG��
DQG�WKHUHIRUH�LWV�VWXG\�VHHPV�VLJQLILFDQW�LQ�WKH�GLDFKURQLF�DVSHFW��7KH�FRQFHSW�RI�OLJKW�
DURVH� DORQJ� ZLWK� WKH� GHYHORSPHQW� RI� KXPDQ� VRFLHW\�� $OUHDG\� LQ� P\WKRORJLFDO�
FRQVFLRXVQHVV��PDQ�FRQWUDVWHG�OLJKW�DQG�GDUNQHVV�DV�D�VWUXJJOH�EHWZHHQ�WZR�KLJKHU�
IRUFHV��$�FHUWDLQ�DUFKHW\SH�KDV�GHYHORSHG�LQ�WKH�FROOHFWLYH�OLQJXLVWLF�FRQVFLRXVQHVV�
LQ�ZKLFK�OLJKW�FRQTXHUV�GDUNQHVV�DQG�LV�WKH�VRXUFH�RI�OLIH��$IDQDVLHY���������0DWHULDOV�
RI�DQFLHQW�5XVVLDQ�ZULWWHQ�PRQXPHQWV�DOORZ�UHSURGXFLQJ�WKH�VHPDQWLF�VWUXFWXUH�RI�
WKH�VWXGLHG�FRQFHSW�� WDNLQJ�LQWR�DFFRXQW�WKH�SKLORVRSKLFDO�DQG�UHOLJLRXV�YLHZV�RI�D�
PHGLHYDO�PDQ��7KH�VWXG\�RI� WKLV�SKHQRPHQRQ�LQ� WKH�KLVWRULFDO�DVSHFW� LQYROYHV� WKH�
FRQVLGHUDWLRQ� DQG� DQDO\VLV� RI� FXOWXUDO�� SKLORVRSKLFDO�� D[LRORJLFDO� DQG� HYHQ�
SV\FKRORJLFDO�YLHZV�RI�D�SHUVRQ�RI�WKH�0LGGOH�$JHV��/LJKW�ZDV�HVSHFLDOO\�VLJQLILFDQW�
IRU�WKLV�KLVWRULFDO�HUD��DV�LW�ZDV�FRQQHFWHG�ZLWK�WKH�LGHD�RI�*RG�

7KH�ZRUG�OLJKW DSSHDUHG�LQ�DQFLHQW�WLPHV�DQG�DW�HDFK�VWDJH�ZDV�HQULFKHG�ZLWK�
QHZ�FRQWHQW�UHODWHG�WR�FXOWXUDO�WUDGLWLRQV�DQG�WKH�GHYHORSPHQW�RI�KXPDQ�PHQWDO�DQG�
FRJQLWLYH� DFWLYLW\�� $OUHDG\� LQ� WKH� 2OG� 5XVVLDQ� ODQJXDJH� D� QXPEHU� RI� GHULYDWLYH�



/LJKW�DV�D�6LJQLILFDQW�&RQFHSW�RI�0HGLHYDO�5HOLJLRXV�&RQVFLRXVQHVV�«_����

IRUPDWLRQV� ZLWK� D� URRW� OLJKWDUH� QRWHG�� ZKLFK� LQGLFDWHV� LWV� LPSRUWDQFH� IRU� QDWLYH�
VSHDNHUV�� VLQFH� LW� LV� NH\� FRQFHSWV� WKDW� DUH� LQYROYHG� LQ� WKH� GHULYDWLRQ� SURFHVVHV�
�)DWNKXWGLQRYD�� ������ <DSDURYD� HW� DO��� ������� $FFRUGLQJ� WR� WKH� PDWHULDOV� RI� WKH�
³'LFWLRQDU\�RI�WKH�5XVVLDQ�ODQJXDJH�RI�WKH�;,�;9,,�FHQWXULHV�´�7KH�ILUVW�PHDQLQJ�RI�
WKH�ZRUG�OLJKW LV�³WKH�VWDWH�RI�LOOXPLQDWLRQ�RSSRVLWH�WR�GDUNQHVV´��'LFWLRQDU\�RI�WKH�
5XVVLDQ�ODQJXDJH�RI�WKH�;,�;9,,�FHQWXULHV���LQWHUSUHWHG�E\�PRGHUQ�GLFWLRQDULHV�LQ�D�
PRUH� VFLHQWLILF� IRUPXODWLRQ� DV� ³UDGLDQW� HQHUJ\� WKDW� PDNHV� WKH� VXUURXQGLQJ� ZRUOG�
YLVLEOH��HOHFWURPDJQHWLF�ZDYHV� LQ� WKH� IUHTXHQF\� UDQJH�SHUFHLYHG�E\� WKH�H\H�� ��$OO�
HOHPHQWV��QDWXUHV��SRVVHVVLQJ�WKH�DELOLW\�WR�VKLQH��ZHUH�GHLILHG�E\�SDJDQ�WUDGLWLRQV��
$QG�WKLV�GHLILFDWLRQ�WDNHV�RQ�D�QHZ�WXUQ�LQ�WKH�&KULVWLDQ�WUDGLWLRQ�

���0HWKRGV

7KH�PHWKRGRORJLFDO�EDVLV�RI�WKH�VWXG\�LV�D�FRJQLWLYH�DSSURDFK�WKDW�LQYROYHV�
WDNLQJ�LQWR�DFFRXQW�WKH�FKDUDFWHULVWLFV�RI�WKH�FRQVFLRXVQHVV�RI�QDWLYH�VSHDNHUV��LQ�OLQH�
ZLWK�WKH�DQWKURSRFHQWULF�SDUDGLJP��WDNLQJ�LQWR�DFFRXQW�WKH�UROH�RI�WKH�KXPDQ�IDFWRU�
LQ� ODQJXDJH�� LWV� VSLULWXDO� DQG� YDOXH� RULHQWDWLRQV�� :KHQ� DQDO\]LQJ� WKH� FRQFHSWXDO�
FRQWHQW�RI�WKH�XQLWV�XQGHU�VWXG\��WKH�KLVWRULFDO�PHWKRG�LV�DSSOLHG��WKH�UHVXOWV�RI�WKH�
LQWHUDFWLRQ� RI� ODQJXDJH� DQG� FXOWXUH�� UHOLJLRXV�� SKLORVRSKLFDO� YLHZV� RI�PDQ� RQ� WKH�
ZRUOG�DUH�FRQVLGHUHG��7KH�PHWKRG�RI�FRJQLWLYH�LQWHUSUHWDWLRQ�DOORZV�XV�WR�VZLWFK�IURP�
WKH�FKDUDFWHULVWLFV�RI�VHPDQWLFV�WR�WKH�FRQWHQW�RI�FRQFHSWV��WR�GHWHUPLQH�WKHLU�SODFH�LQ�
WKH�FRQFHSWRVSKHUH�RI� WKH�5XVVLDQ�0LGGOH�$JHV��7R�VWXG\�VHPDQWLFV��D�V\VWHPDWLF�
DSSURDFK�LV�DSSOLHG�WR�WKH�DQDO\VLV�RI�YHUEDO�UHSUHVHQWDWLYHV�RI�WKH�FRQFHSW�RI�
OLJKW
��
D�PHWKRG�RI�FRPSRQHQW�DQG�FRQWH[WXDO�DQDO\VLV�

���5HVXOWV�DQG�'LVFXVVLRQ

(QJOLVK� PHGLHYDO� SKLORVRSKHU� DQG� QDWXUDOLVW� *URVVHWHVW� ������� LQ� KLV�
VFLHQWLILF� UHVHDUFK� RQ� WKH� QDWXUH� DQG� HVVHQFH� RI� OLJKW� �2Q� WKH� /LJKW�� RU� RQ� WKH�
%HJLQQLQJ�RI�)RUPV��FRQVLGHUHG�OLJKW�DV�D�IRUP�RI�FRUSRUHDOLW\��,Q�KLV�RSLQLRQ��WKH�
ZRUOG�FDPH�IURP�D�FHUWDLQ�OLJKW�SRLQW��LQ�ZKLFK�WKH�SRWHQWLDO�RI�WKH�ZKROH�ZRUOG�ZDV�
FRQFHQWUDWHG��*URVVHWHVW���������7KXV��KH�FRQVLGHUHG�WKH�OLJKW�WR�EH�WKH�SLQQDFOH�RI�
WKH�ZRUOG��DQG�DOO�WKDW�H[LVWV�FDPH�IURP�OLJKW��/LJKW�FRQQHFWV�WKH�ERGLO\�ZRUOG�DQG�
WKH�DEVWUDFW�ZRUOG�ZLWKLQ�WKH�HQWLUH�XQLYHUVH��WKURXJK�OLJKW��WKH�KLJKHU�SDUW�RI�WKH�VRXO�
GLUHFWV�WKH�ERG\��

,Q�WKH�WH[WV�RI�PRUDO�DQG�HGLI\LQJ�RULHQWDWLRQ��ZKLFK�LQFOXGH�KDJLRJUDSKLF�
ZRUNV��LQFOXGLQJ�7KH�/LIH�RI�7KHRGRVLXV�RI�WKH�&DYHV��7KH�/LYHV�RI�7KHRGRVLXV�RI�
WKH�&DYHV���WKH�D[LRORJLFDO�SRWHQWLDO�RI�WKH�G\DG�OLJKW�� GDUNQHVV�LV�FOHDUO\�WUDFHG��,Q�
WKH�&KULVWLDQ�WUDGLWLRQ��KROLQHVV�LV�FORVHO\�LQWHUWZLQHG�ZLWK�OLJKW�DQG�HQWHUV�WKH�ILHOG�
RI�WKLV�NH\�FRQFHSW�IRU�OLIH��+ROLQHVV�LV�DVVRFLDWHG�ZLWK�OLJKW�EHFDXVH� LW�DSSHDUV�DV�
GLYLQH�OLJKW��7KH�ROGHVW�OLVW�RI�7KH�/LIH�RI�7KHRGRVLXV�RI�WKH�&DYHV��DXWKRUHG�E\�PRQN�
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1HVWRU��GDWHV�EDFN�WR�WKH���WK���WK�FHQWXULHV��DQG�LV�LQFOXGHG�LQ�8VSHQVN\�FROOHFWLRQ��
DOWKRXJK�WKHUH�LV�GHEDWH�DERXW�WKH�WLPH�RI�ZULWLQJ��

6WUXFWXUDOO\�� �KDJLRJUDSK\�� LV� FDQRQLFDO� DQG� LQFOXGHV� DOO� WKH� QHFHVVDU\�
HOHPHQWV��,W�GHVFULEHV�LQ�GHWDLO�WKH�VWDJHV�RI�WKH�OLIH�RI�7KHRGRVLXV��SUHGHWHUPLQLQJ�
KLV�GLYLQH�GHVWLQ\��+H�LV�D�PRQN�DQG�DQ�LGHDO�H[DPSOH�RI�DQ�DVFHWLF�ZKR�KDV�IROORZHG�
DOO�WKH�UHTXLUHPHQWV�RI�DVFHWLF�OLIH��7KH�DXWKRU�LQFOXGHV�LQ�WKH��KDJLRJUDSK\��D�YHU\�
FDSDFLRXV��EXW�SUHFLVH�GHWDLO�WKDW�KHOSV�WR�XQGHUVWDQG�WKH�PRWLYHV�RI�PLUDFOHV�WKDW�DUH�
GHVFULEHG�LQ�WKH�WH[W��

7KH��7KH�/LYHV�RI�7KHRGRVLXV�RI�WKH�&DYHV���,WVHOI�LV�FRPSOH[�LQ�VWUXFWXUH��
FKDUDFWHUL]HG�E\�D�ODUJH�YROXPH��'HVSLWH�WKH�UHOHYDQFH�WR�KDJLRJUDSKLF�OLWHUDWXUH��WKH�
FRQWHQW�RI�WKH�PRQXPHQW�VWDQGV�RXW�IRU�LWV�DPXVHPHQW�DQG�WKH�XVH�RI�D�ODUJH�QXPEHU�
RI�JUDSKLF�DQG�H[SUHVVLYH�PHDQV��$W�WKH�VDPH�WLPH��KH�LV�GLVWLQJXLVKHG�E\�WKHRORJLFDO�
GHSWK��ZKLFK�LV�SURYLGHG�E\�WKH�XVH�RI�D�ODUJH�QXPEHU�RI�ELEOLFDO�TXRWHV��UHIHUHQFHV�
WR�VDFUHG�WH[WV�DQG�KLV�RZQ�PRUDOL]LQJ�VSHFXODWLRQV�RI�WKH�DXWKRU��ZKR�ZDV�GHHSO\�
LPEXHG�ZLWK�D�&KULVWLDQ�UHOLJLRXV�ZRUOGYLHZ��7KH�YHU\�HPHUJHQFH�RI�WKH�JHQUH�RI�OLIH�
LV�DVVRFLDWHG�ZLWK� WKH�QHHG� WR�DIILUP� WKH� LQGHSHQGHQFH�RI� WKH�5XVVLDQ�FKXUFK�� WKH�
FDQRQL]DWLRQ�RI�WKHLU�RZQ�VDLQWV��

7KH TXDOLWLHV�RI�D�WUXH�DVFHWLF�DUH�VSRNHQ�RI�LQ�YDULRXV�VWXGLHV�GHGLFDWHG�WR�
VDLQWV��$FFRUGLQJ� WR� UHVHDUFKHUV�� LQ� WKH� LPDJH� RI� 7KHRGRVLXV� DSSHDUV� D�PDQ�ZKR�
SRVVHVVHG�VSLULWXDO�LQWHJULW\�DQG�IXOOQHVV��ZKR�FDPH�WR�KXPLOLW\�WKURXJK�WULDOV��ODERU�
DQG�DVFHWLFLVP��'RURIHHYD���������7KH�2UWKRGR[�FKXUFK�FRQFHSW�RI�PDQ�SURFODLPHG�
WKH�UHMHFWLRQ�RI�HDUWKO\�JRRGV��WKH�GHQLDO�RI�VHQVXDO�DQG�FDUQDO�QHHGV��LQFOXGLQJ�PHQWDO�
WUDQVJUHVVLRQV��=DPDOHHY��������3HUDQJLQDQJLQ�HW�DO����������7KDW�LV��D�SHUVRQ�VKRXOG�
KDYH�FRPPXQLFDWHG�RQO\�ZLWK�GLYLQH�WUXWK��

,W�LV�OLJKW�WKDW�LV�RQH�RI�WKH�VRXUFHV�DQG�FRPSRQHQWV�RI�WKH�KROLQHVV�ILHOG��,Q�
WKH� VWXGLHG� PRQXPHQW�� WKH� OH[LFDO�VHPDWLF� JURXS� 
OLJKW
� LV� UHSUHVHQWHG� XQXVXDOO\�
ZLGHO\��7KH�PRVW�IUHTXHQW�LV�WKH�OH[HPH�RI�ɫɜ࣍ɬɴ��OLJKW������ZRUG XVDJH���DORQJ�ZLWK�
LW�D�QXPEHU�RI�FRJQDWH� IRUPDWLRQV�RI�GLIIHUHQW�SDUWV�RI�VSHHFK�DUH�XVHG��ɫɜ࣍ɬɥɵɢ��
ɩɪɟɫɜ࣍ɬɥɵɢ�� ɫɜ࣍ɬɢɥɨ�� ɡɚɫɜ࣍ɬɥɨ�� ɩɪɨɫɜ࣍ɬɢ�� ɪɚɫɫɜ࣍ɬɚɬɢ�� ɩɪ࣍ɫɜ࣍ɬɥɨ��
ɫɜ࣍ɬɢɥɶɧɢɤɴ�± � DQG�RWKHU� OH[HPHV�H[SUHVVLQJ� OLJKW�VHPDQWLFV��ɫɢɹɬɢ��ɩɪɨɫɢɹɬɢ��
ɜɴɫɫɢɹɬɢ��ɫɴɥɧɶɰɟ��ɫɴɥɧɟɱɶɧɵɢ��ɡɨɪɹ�DQG�HWF��

,Q�PRVW�H[DPSOHV��OLJKW�LV�UHODWHG�WR�HYHQWV�RI�VDFUHG�VLJQLILFDQFH��WKHUHIRUH��
LW�LV�SHUFHLYHG�SULPDULO\�DV�VSLULWXDO�OLJKW��$W�WKH�VDPH�WLPH��OLJKW�DV�UDGLDQW�HQHUJ\�
DQG�OLJKW�DV�VSLULWXDO�OLJKW�DUH�FRPELQHG�LQ�RQH�VXEVWDQFH�FRPLQJ�IURP�WKH�ULJKWHRXV��
VXFK�DV�7KHRGRVLXV�� ,Q� WKH�VWRU\�RI� WKH�DEEHVV�6RIURQLD��ZKR�ZDV�GULYLQJ�SDVW� WKH�
PRQDVWHU\�DQG�VDZ�WKH�UDGLDQFH�DERYH�WKH�PRQDVWHU\��DQ�H[SDQGHG�VHULHV�RI�OH[HPHV�
ZLWK� D� OLJKW� YDOXH� LV� XVHG�� ɫɜ׳ɬɴ�� ɜɴɫɢɹɬɢ�� ɫɜ׳ɬɢɥɶɧɢɤɴ�� ɫɜ׳ɬɢɬɢɫɹ��
ɩɪɨɫɜ׳ɬɢɬɢ��ɫɨɥɧɰɟ��$�VHULHV�RI�VWDEOH�FRPSDULVRQV��WUDGLWLRQDO�&KULVWLDQ�V\PEROV��
JLYHV� SDUWLFXODU� FRQWH[W� WR� WKH� FRQWH[W�� SHRSOH� DUH� DQJHOV�� D�PRQDVWHU\� LV� KHDYHQ��
7KHRGRVLXV�LV�WKH�VXQ��³ɂ�ɛ࣍�ɜɢɞ࣍ɬɢ�ɧɚ�ɡɟɦɥɢ�ɱɟɥɨɜ࣍ɤɵ��ɠɢɬɢɟɦɶ�ɚɤɵ�ɚɧɝɟɥɴɦɶ�
ɬɴɱɶɧɵ�� ɢ� ɦɚɧɚɫɬɵɪɶ� ɬɴ� ɩɨɞɴɛɶɧɴ� ɧɟɛɟɫɢ�� ɢ� ɜɴ� ɧɟɦɶ� ɛɥɚɠɟɧɵɣ� ɨɬɟɰɶ� ɧɚɲɶ�
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Ɏɟɨɞɨɫɢɣ� ɩɚɱɟ� ɫɨɥɧɰɚ� ɜɴɫɢɹɜɴ� ɞɨɛɪɵɢɦɢ� ɞ࣍ɥɵ�� ɹɤɨɠɟ� ɫɟ� ɹɜɢɫɹ� ɢɝɭɦɟɧɭ�
ɦɚɧɚɫɬɵɪɹ� ɫɜɹɬɚɝɨ� ɚɪɯɢɫɬɪɚɬɢɝɚ� Ɇɢɯɚɢɥɚ�� ɋɨɮɪɨɧɢɸ� ɠɟ� ɢɦɟɧɶɦɶ�� 6(16(�
75$16)(5��$QG�WR�VHH�WKH�HDUWK�RQ�HDUWK��WKH�OLIH�RI�DQ�DQJHO�LV�WHFKQLFDO��DQG�WKH�
PRQDVWHU\�LV�KHDYHQ¶V�KHDYHQ��DQG�RXU�EOHVVHG�IDWKHU��7KHRGRVLXV��LV�EHWWHU�WKDQ�WKH�
VXQ��,�ZLVK�\RX�JRRG�GHHGV�WR�WKH�PRQDVWHU\��EOHVVHG�$UFKELVKRS�$UFKDQJHO��࣍ɞɭɳɸ�
ɛɨ� ɟɦɭ� ɜɴ� ɦɚɧɚɫɬɵɪɶ� ɫɜɨɣ�� ɧɨɳɢ� ɠɟ� ɫɭɳɢ� ɬɶɦɶɧ࣍�� ɢ� ɫɟ� ɜɢɞ࣍� ɫɜ࣍ɬɴ ɧɚɞɴ�
ɦɚɧɚɫɬɵɪɶɦɶ�ɬɴɤɴɦɨ�ɛɥɚɠɟɧɚɝɨ�ɨɬɶɰɚ�ɧɚɲɟɝɨ�Ɏɟɨɞɨɫɢɹ��6(16(�75$16)(5��
)RU�WKRVH�ZKR�JR�WR�KLP�DUH�WKHLU�RZQ�PRQDVWHU\��EXW�WKH\�DUH�GDUN�FUHDWXUHV��DQG�
EHKROG��VHH�WKH�PRQDVWHU\�DV�WKH�EOHVVHG�IDWKHU�RI�RXU�7KHRGRVLXV��ɂ�ɹɤɨɠɟ�ɱɸɞɹɫɹ�
ɟɦɭ�� ɫɥɚɜɹɚɲɟ� Ȼɨɝɚ�� ɝɥɚɝɨɥɹ�� ©Ɉ�� ɤɨɥɢɤɨ� ɛɥɚɝɨɫɬɵɧɹ� ɬɜɨɟɹ�� Ƚɨɫɩɨɞɢ�� ɹɤɨ�
ɩɨɤɚɡɚɥɴ�ɟɫɢ�ɬɚɤɴ�ɫɜ࣍ɬɢɥɶɧɢɤɴ�ɜɴ�ɦ࣍ɫɬ࣍�ɫɟɦɶ�² ɩɪɟɩɨɞɨɛɶɧɚɚɝɨ�ɫɟɝɨ�ɦɭɠɚ��
ɢɠɟ��ɬɚɤɨ�ɫɜ࣍ɬɹɫɹ���ɩɪɨɫɜ࣍ɬɢ�ɦɚɧɚɫɬɵɪɶ�ɫɜɨɣ�ª �7KH�/LYHV�RI�7KHRGRVLXV�RI�WKH�
&DYHV���6(16(�75$16)(5��$QG�LW�ZDV�DOVR�PRUH�HYLGHQW�WR�KLP��SUDLVLQJ�*RG��RI�
WKH�YHUE��³2K��KRZ�PDQ\�WK\�JRRGQHVV��/RUG��,�KDYH�VKRZQ�WKDW�LI�\RX�KDYH�VXFK�D�
VKULQH� DQG� KDYH� UHYHQJH� RQ� VHYHQ�² WKH� VDPH� UHYHUHQG� RI� WKLV� KXVEDQG�� DQG�� VR�
EOHVVHG�� EOHVV� \RXU�PRQDVWHU\´� �7KH� /LYHV� RI� 7KHRGRVLXV� RI� WKH�&DYHV���'HULYHG�
HGXFDWLRQ�ODPS LQ�WKH�ILJXUDWLYH�PHDQLQJ�³EHDUHU�RI�VSLULWXDO�OLJKW´��'LFWLRQDU\�RI�WKH�
5XVVLDQ� ODQJXDJH� RI� WKH� ;,�;9,,� FHQWXULHV�� ZDV� XVHG� LQ� UHODWLRQ� WR� &KULVW�� WKH�
DSRVWOHV�� SHRSOH� ZKR� GLVWLQJXLVKHG� WKHPVHOYHV� LQ� IURQW� RI� WKH� FKXUFK�� 6XFK� D�
QRPLQDWLRQ�WHVWLILHV�WR�WKH�VSHFLDO�SXUSRVH�RI�PDQ�

$QRWKHU� GHULYDWLYH� RI� WKH� URRW� ɫɜ׳ɬ��OLJKW�� LV� HGXFDWLRQ� ɫɜ׳ɬɢɥɨ�
�OXPLQDU\���ZKLFK�ZDV�DOVR�D�VWDEOH�QDPH�IRU�SHUVRQV�ZKR�GLVWLQJXLVKHG�WKHPVHOYHV�
E\�D�ULJKWHRXV�OLIH�DQG�VHUYLFH�WR�*RG��%HLQJ�D�YHUEDO�IRUPDWLRQ�ZLWK�WKH�SUHYLRXVO\�
SURGXFWLYH�VXIIL[� �ɥ��ɨ�� ��O� �R��� WKLV� OH[HPH�DOVR�DSSHDUV� LQ� WKH� ILJXUDWLYH�PHDQLQJ�
³EHDUHU�RI�VSLULWXDO�OLJKW´��EDVHG�RQ�WKH�ILJXUDWLYH�PHDQLQJ�RI�WKH�ZRUG�ɫɜɟɬ��OLJKW�
³VSLULWXDO�OLJKW´��'LFWLRQDU\�RI�WKH�5XVVLDQ�ODQJXDJH�RI�WKH�;,�;9,,�FHQWXULHV���7KH�
ZRUG��ɫɜɟɬɢɥɨ����OXPLQDU\��LV�XVHG�WR�FKDUDFWHUL]H�WKH�VDLQW��ZKLOH�WKH�FRQWHQW�RI�WKH�
FRQFHSW�LV�UHYHDOHG�WKURXJK�D�OLVW�RI�WKRVH�TXDOLWLHV�WKDW�DUH�LQKHUHQW�LQ�WKH�ULJKWHRXV��
KXPLOLW\�� UHDVRQ�� KXPLOLW\�� VHOIOHVVQHVV�� ODERU�� ³Ȼ࣍ɚɲɟ� ɛɨ� ɩɨɢɫɬɢɧ࣍� ɱɥɨɜ࣍ɤɴ�
Ȼɨɠɢɣ�� ɫɜ࣍ɬɢɥɨ� ɜɴ� ɜɶɫɟɦɶ� ɦɢɪ࣍� ɜɢɞɢɦɨɟ� ɢ� ɩɪɨɫɢɹɜɴɲɟɟ� ɜɴ� ɜɫɟɦɶ�
ɱɶɪɧɨɪɢɡɶɰɟɦɴ��ɫɴɦ࣍ɪɟɧɴɦɶ��ɫɴɦɵɫɥɴɦɶ�ɢ�ɩɨɫɥɭɲɚɧɢɟɦɶ��ɢ�ɩɪɨɱɢɢɦɢ�ɬɪɭɞɵ�
ɩɨɞɜɢɡɚɹɫɹ��ɞ࣍ɥɚɹ�ɩɨ�ɜɫɹ�ɞɶɧɢ��ɧɟ�ɞɚɞɚ�ɪɭɤɚɦɚ�ɫɜɨɢɦɚ�ɧɢ�ɧɨɝɚɦɚ�ɩɨɤɨɹ�ª��7KH�
/LYHV�RI�7KHRGRVLXV�RI� WKH�&DYHV���6(16(�75$16)(5��(QJOLVK� WUDQVODWLRQ�ZLWK�
2OG�&KXUFK�6ODYRQLF�VW\OH���³%HWWHU�WUXO\�WKH�*RG¶V�SHUVRQ�EURXJKW�WKH�ZKROH�ZRUOG�
WR�VKLQH��YLVLEOH�DQG�EHDPLQJ�WR�DOO�RI�WKH�%ODFN�SHRSOH��WR�EH�PHUFLIXO��WR�PDNH�VHQVH�
DQG�WR�REH\��DQG�WRLO�E\�DOO�NLQGV�RI�RWKHU�ODERUV��ZLWKRXW�DQ\�UHVW´�7KHRGRVLXV�DV�D�
EHDUHU� RI� VSLULWXDO� OLJKW� ZDV� D�PRGHO� IRU� RWKHU�PRQNV�� ZKLFK� LV� H[SUHVVHG� E\� WKH�
SDUWLFLSOH� IURP� WKH� YHUE� �ɩɪɨɫɢɹɬɢ�� � WR� VKLQH� LQ� WKH� PHDQLQJ� RI� �WR� VKLQH��
�'LFWLRQDU\�RI�WKH�5XVVLDQ�ODQJXDJH�RI�WKH�;,�;9,,�FHQWXULHV��

*ORULILFDWLRQ�LV�D�FKDUDFWHULVWLF�PHWKRG�RI�WKH�KDJLRJUDSKLF�JHQUH��ZKLFK�LV�
UHIOHFWHG�LQ�VSHFLDO�HPRWLRQDOLW\��H[SUHVVLRQ��ZLWK�WKH�KHOS�RI�ZKLFK�WKH�DXWKRU�VHHNV�



��� _�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV�,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ������

WR�FRQYH\�UHYHUHQFH�IRU�WKH�VDLQW��WKH�GHVFULSWLRQ�RI�ZKLFK�VKRXOG�DURXVH�D�IHHOLQJ�RI�
DGPLUDWLRQ�DPRQJ�UHDGHUV��)RU�WKLV�SXUSRVH��H[WHQVLYH�HSLWKHWV�DQG�FRPSDULVRQV�DUH�
XVHG�� UHSHWLWLRQV� RI� VLPLODU� URRW� ZRUGV� RI� FRPSDULVRQ� ZLWK� QDWXUDO� SKHQRPHQD��
GUDZLQJ�SDUDOOHOV�ZLWK�WKH�SURSHUWLHV�RI�WKH�KXPDQ�SHUVRQ��'HVFULELQJ�7KHRGRVLXV�RI�
WKH�&DYHV��D�PDQ�RI�VLPSOH�RULJLQ��ZKR�KDV�EHFRPH�D�UHOLJLRXV�DVFHWLF�DQG�D�PRGHO�
IRU� DOO� EHOLHYHUV�� WKH� DXWKRU� XVHV� SHUVLVWHQW� PHWDSKRUV� WKDW� LQFOXGH� D� QXPEHU� RI�
UHSUHVHQWDWLYHV� RI� WKH� OH[LFDO� DQG� VHPDQWLF� JURXS� 
OLJKW
�� ɫɜɶɬ׳ɧɢɟ�� ɜɴɫɢɹɬɢ� �WR�
JUDVS��� ɞɟɧɶɧɢɰɚ�� ɩɪɟɫɜ׳ɬɥɵɢ�� ɫɜ׳ɬɴ�� ©əɤɨ� ɨɬɧɸɞɭɠɟ� ɧɟ� ɛ׳� ɧɚɱɚɹɬɢɫɹ��
ɨɬɬɭɞɭɠɟ� ɜɴɫɢɹ ɧɚɦɴ� ɞɟɧɶɧɢɰɚ ɩɪɟɫɜ׳ɬɥɚ�� ɹɤɨɠɟ� ɨɬɴ� ɜɫ׳ɯɴ� ɫɬɪɚɧɴ�
ɜɢɞ׳ɜɴɲɟ� ɫɜɶɬ׳ɧɢɟ ɟɹ�� ɬɟɳɢ� ɤ� ɧɟɣ�� ɜɫɹ� ɩɪɟɡɪ׳ɜɴɲɟ�� ɬɨɹ� ɟɞɢɧɨɹ� ɫɜ׳ɬɚ
ɧɚɫɵɬɢɬɢɫɹª�� ɝɞɟ� ɫɜɶɬ׳ɧɢɟ ± ©ɢɡɥɭɱɟɧɢɟ� ɫɜɟɬɚ�� ɝɨɪɟɧɢɟª� �'LFWLRQDU\� RI� WKH�
5XVVLDQ� ODQJXDJH� RI� WKH� ;,�;9,,� FHQWXULHV��� ɚ� ɩɪɟɫɜ׳ɬɥɵɢ ± ©ɢɡɥɭɱɚɸɳɢɣ�
ɫɢɥɶɧɵɣ� ɫɜɟɬª� �'LFWLRQDU\� RI� WKH� 5XVVLDQ� ODQJXDJH� RI� WKH� ;,�;9,,� FHQWXULHV���
6(16(�75$16)(5��(QJOLVK�WUDQVODWLRQ�ZLWK�2OG�&KXUFK�6ODYRQLF�VW\OH���KROLQHVV��
EOHVVLQJ��GHQLP��EOHVVLQJV��OLJKW��³$V�\RX�GR�QRW�ZDQW�WR�EHJLQ�WR�IHHO�KLWKHUWR��OHWWLQJ�
\RX�KDQJ�RQ�WR�XV�LV�WKH�EOHVVLQJ�RI�EOHVVLQJ��DV�ZHOO�DV�OHWWLQJ�DOO�WKH�OLJKW�WR�VHH�KHU��
PRWKHU�LQ�ODZ��JLYH�DOO�RI�WKLV��GHVSLVH��EXUQLQJ´��'LFWLRQDU\�RI�WKH�5XVVLDQ�ODQJXDJH�
RI�WKH�;,�;9,,�FHQWXULHV���DQG�EOHVVLQJV�� ³HPLWWLQJ�VWURQJ�OLJKW�

7KH�DGMHFWLYH�ɫɜ׳ɬɥɵɢ��OLJKW� KDV�D�ZLGH�VHPDQWLF�PHDQLQJ��GHQRWLQJ�QRW
RQO\�WKH�VLJQV�RI�YLVLEOH�UDGLDWLRQ��EXW�DOVR�WKH�SRVLWLYH�LPSUHVVLRQ�WKDW�OLJKW�SURGXFHV��
,W�LV�WUDGLWLRQDOO\�XVHG�DV�D�VWDEOH�GHILQLWLRQ�IRU�WKH�QDPHV�RI�FKXUFK�KROLGD\V�LQ�WKH�
PHDQLQJ�RI�³VROHPQ�� IHVWLYH´��'LFWLRQDU\�RI� WKH�5XVVLDQ� ODQJXDJH�RI� WKH�;,�;9,,�
FHQWXULHV���2QH�RI�WKH�PRVW�VLJQLILFDQW�RI�WKHP�ZDV�D�KROLGD\�GHGLFDWHG�WR�WKH�0RWKHU�
RI�*RG�� �$QG� VR� GLG� \RX�PDNH� LQ� WKH�PRUQLQJ� RI� WKH� IHDVW� ɫɜ׳ɬɶɥɴ� �OLJKW� KRO\�
0RWKHU�RI�*RG���7KH�/LYHV�RI�7KHRGRVLXV�RI�WKH�&DYHV��

7KLV�DGMHFWLYH�LV�FRPSOLFDWHG�E\�WKH�SUHIL[�SU׳� ZLWK�WKH�YDOXH�RI�WKH�KLJKHVW�
GHJUHH�RI�PDQLIHVWDWLRQ�RI�WKH�DWWULEXWH��ɩɪɟɫɜ׳ɬɥɵɢ��EOHVVLQJV� ³QREOH��ZLWK�KLJK�
PRUDO� TXDOLWLHV´� �'LFWLRQDU\� RI� WKH� 5XVVLDQ� ODQJXDJH� RI� WKH� ;,�;9,,� FHQWXULHV���
$GMHFWLYH�ɩɪɟɫɜ׳ɬɥɵɢ�� �SUHVE\WHUV� LV�XVHG�WR�HPSKDVL]H�WKH�PRUDO�SXULW\��LQWHJULW\�
RI� 7KHRGRVLXV� DV� D� ULJKWHRXV� PDQ�� ,Q� UHODWLRQ� WR� LW�� WKH� WDXWRORJLFDO� FRPELQDWLRQ�
ɫɜ׳ɬɢɥɨ�ɩɪ׳ɫɜ׳ɬɶɥɨ�� ZDV�XVHG�WR�OLJKWHQ���$QG�VR�VKLQH�OLNH�ZDV�OLJKWHG LQ�WKH�
PRQDVWHU\�RI�7RP���7KH�/LYHV�RI�7KHRGRVLXV�RI�WKH�&DYHV��

,Q�D�UHOLJLRXV�FRQFHSW��WKH�VRXUFH�RI�OLJKW�FDQ�EH�DQJHOV�� FDUULHUV�RI�VXFK�D�
VLJQ�DV�OXPLQRVLW\��WKDW�LV��WKH�DELOLW\�WR�HPLW�OLJKW��6R��WKH�OLJKW�HPDQDWLQJ�IURP�WKH�
.LHY�3HFKHUVN�PRQDVWHU\�DQG�H[HUWLQJ�D�PDJLFDO�DQG�SURWHFWLYH�HIIHFW�LV�WKH�OLJKW�RI�
DQJHOV��7KH�UREEHUV�ZKR�WULHG�WR�URE�WKH�FKXUFK�ZHUH�VWRSSHG�E\�WKH�GLYLQH�VLQJLQJ�
DQG� UDGLDQFH� HPDQDWLQJ� IURP� WKH� EXLOGLQJ�� �(QJOLVK� WUDQVODWLRQ� ZLWK� 2OG� &KXUFK�
6ODYRQLF�VW\OH��� ³$QG�\RX�KHDUG�WKH�VDPH�YRLFH�DQG�YRLFH�OLJKW�EHLQJ�SUHVHQW�LQ�WKH�
FKXUFK��DQG�WKH�IUDJUDQFH�FDPH�IURP�WKH�FKXUFK��PRUH�WKDQ��7KH�/LYHV�RI�7KHRGRVLXV�
RI�WKH�&DYHV��
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$OUHDG\�LQ�DQFLHQW�P\WKRORJLFDO�UHSUHVHQWDWLRQV��OLJKW�ZDV�UHFRJQL]HG�DV�D�
VRXUFH�DQG�D�QHFHVVDU\�FRQGLWLRQ�IRU�OLIH��7KLV�XQGHUVWDQGLQJ�ZDV�IXUWKHU�GHYHORSHG�
LQ�WKH�UHOLJLRXV�SLFWXUH�RI� WKH�ZRUOG�� LQ�ZKLFK�WKH�OLJKW�DSSHDUV�DV�KDYLQJ�D�GLYLQH�
QDWXUH��DV�D�UHVXOW�RI�ZKLFK�WKH�ZRUOG�LWVHOI��LQ�ZKLFK�D�SHUVRQ�OLYHV�LQ�WKH�SK\VLFDO�
VHQVH��EHJDQ�WR�EH�FDOOHG�WKH�VDPH�WRNHQ��7KHUHIRUH��LQ�WKH�ZRUG�OLJKW��RQ�WKH�EDVLV�RI�
WKH�SULPDU\�PHDQLQJ�³UDGLDQW�HQHUJ\´��WKH�ORFDO�PHDQLQJ�³HDUWK��DOO�FRXQWULHV´�DQG�
³ZRUOG�� XQLYHUVH´� GHYHORSV� �'LFWLRQDU\� RI� WKH� 5XVVLDQ� ODQJXDJH� RI� WKH� ;,�;9,,�
FHQWXULHV��� ,Q� WKH� �'LFWLRQDU\� RI� WKH�5XVVLDQ� ODQJXDJH� RI� WKH�;,�;9,,� FHQWXULHV���
7KHVH�PHDQLQJV�DUH�SUHVHQWHG�LQ�RQH�GLFWLRQDU\�HQWU\��ZKLFK�LQGLFDWHV�WKDW�WKH\�KDYH�
QRW�\HW�GLYHUJHG�VHPDQWLFDOO\�DQG�WKH�QDPH�OLJKW DFWV�DV�D�V\QFUHW��

,Q��/LIH��WKH�OLJKW�RI GHQRWHV�QRW�RQO\�WKH�HDUWKO\�ZRUOG��EXW�DOVR�WKH�RWKHU�
ZRUOG��ZKLFK�LV�DOVR�UHSUHVHQWHG�E\�WZR�IRUPV��OLJKW�DQG�GDUNQHVV��/LJKW�LV�DVVRFLDWHG�
ZLWK�SDUDGLVH��WKH�HWHUQDO�OLJKW�RI�ZKLFK�LV�SUHSDUHG�IRU�WKH�ULJKWHRXV��7KH�SURQRXQV�
ɫɟɢ�ɨɧɵɢ DUH�VWDEOH�DWWULEXWHV�ZKHQ�WKH�ZRUG�LV�OLJKW LQ�WKH�PHDQLQJ�RI�³ZRUOG´�DQG�
LQGLFDWH� WKH�HDUWKO\�DQG�RWKHUZRUOGV�� UHVSHFWLYHO\��7KH� UHOLJLRXV�DQG�SKLORVRSKLFDO�
LGHD�RI�WKH�WHPSRUDOLW\�RI�DOO�HDUWKO\�WKLQJV�DQG�WKH�LQVLJQLILFDQFH�RI�PDWHULDO�ZHDOWK�
LV�HPEHGGHG�LQ�WKH�ZRUGV�RI�7KHRGRVLXV��6(16(�75$16)(5��(QJOLVK�WUDQVODWLRQ�
ZLWK�2OG�&KXUFK�6ODYRQLF�VW\OH���³1RWKLQJ�RI�WKHVH�EURXJKW�IRUWK�SHDFH��QD]L�EH�ERUQ��
DOVR�EHILWV�XV�QDJRP�RI�OLJKW�RI�WKLV��7KH�/LYHV�RI�7KHRGRVLXV�RI�WKH�&DYHV�

0DQ\�ULWXDOV�DQG�DWWULEXWHV�RI�FKXUFK�OLIH�DUH�DVVRFLDWHG�ZLWK�OLJKW�VRXUFHV��
7KHUHIRUH��LQ�WKH�WH[W�RI�WKH�³/LIH´�WKHUH�DUH�DOVR�QDPHV�RI�VSHFLILF�REMHFWV�RI�FKXUFK�
XVH�� IRU� H[DPSOH��ɫɜ׳ɳɚ�� � �KRO\���7KH� OLJKW� IURP� WKH� FDQGOH� H[SUHVVHV� WKH�EURDG�
VLJQLILFDQFH�RI�WKH�UHOLJLRXV�VSLULW��6(16(�75$16)(5��(QJOLVK�WUDQVODWLRQ�ZLWK�2OG�
&KXUFK� 6ODYRQLF� VW\OH��� �� $OO� WKH� VDPH�� IROORZ�� JR�� DQG� DOO� WKH� KDQGV� EHDXWLIXO�
EXUQLQJ��EHIRUH�WKHP�FRPH�UHYHUHQG�WKHLU�IDWKHU�DQG�PHQWRU�7KHRGRVLXV��7KH�/LYHV�
RI�7KHRGRVLXV�RI�WKH�&DYHV�

���6XPPDU\

7KH�VWXG\�RI�WKH�OH[LFR�VHPDQWLF�JURXS�
OLJKW
�DOORZV�XV�WR�UHFRQVWUXFW�RQH�RI�
WKH� PRVW� VLJQLILFDQW� VHFWLRQV� RI� WKH� UHOLJLRXV� SLFWXUH� RI� WKH� ZRUOG� RI� WKH� 5XVVLDQ�
0LGGOH�$JHV��7KH�V\PEROLVP�RI�OLJKW�SHUPHDWHV�DOO�ZRUNV�RI�WKH�KDJLRJUDSKLF�JHQUH��
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