
SPATIAL INSTALLATIONS FROM INCIDENTS OF LIGHTS AND 
SHADOWS APPLIED IN ARCHITECTURE TEACHING�

1 st  Paula Andrea Escandón, 2 nd  Andrés Felipe Roldán, 3 rd  Fernando Luna 
��8QLYHUVLGDG�1DFLRQDO�GH�&RORPELD��0DQL]DOHV��&RORPELD��SDHVFDQGRQ#XQDO�HGX�FR
��8QLYHUVLGDG�1DFLRQDO�GH�&RORPELD��0DQL]DOHV��&RORPELD��DQUROGDQJ#XQDO�HGX�FR
��8QLYHUVLGDG�1DFLRQDO�GH�&RORPELD��0DQL]DOHV��&RORPELD��HIOXQDQ#XQDO�HGX�FR

Abstract 
7KH XVH RI OLJKW DQG VKDGRZ DV QDWXUDO FRPSRVLWLRQDO
HOHPHQWV LQ DUW DQG DUFKLWHFWXUH KDV EHHQ D WUDGLWLRQ LQ WKH
DQFLHQW DQG PRGHUQ ZRUOG� FRQVWLWXWLQJ SDUW RI WKH
XQGHUVWDQGLQJ RI VSDWLDOLW\� WKH JHQHUDWLRQ RI HQYLURQPHQWV
DQG WKH UHODWLRQVKLS RI WKH HQYLURQPHQW ZLWK WKH OLYLQJ
VSDFH� ,Q UHFHQW WLPHV� WKH HPHUJHQFH RI WHFKQRORJLFDO
UHVRXUFHV KDV OHG WR WKH XVH RI DUWLILFLDO OLJKW� DV D
GLYHUVLI\LQJ GHYLFH WKDW JHQHUDWHV GLIIHUHQW SRVVLELOLWLHV RI
UH�FRQILJXUDWLRQ RI VSDFHV� 7KLV KDV DOORZHG VSDWLDO
LQWHUYHQWLRQV WR DULVH IURP WKH UHIOHFWLRQ RI OLJKW DOWHULQJ
WKH ZD\V RI KRZ LW LV SHUFHLYHG� FRPPXQLFDWHG DQG
LQWHUDFWHG ZLWK WKH DUFKLWHFWXUDO DQG DUWLVWLF IRUPV RUGHUHG
E\ OLJKW� 7KHVH PDQLIHVWDWLRQV DOORZ WKDW IURP WKH
HGXFDWLYH VXUURXQGLQJV LQFHQWLYH VSDFHV RI H[SHULPHQWDWLRQ
WKDW SRWHQWLDWH WKH VSDWLDO WKRXJKW� IURP WKH KDQGOLQJ DQG
XQGHUVWDQGLQJ RI FRPSRVLWLRQDO FULWHULD DQG WKH
XQGHUVWDQGLQJ RI WKH UHSUHVHQWDWLRQ RI WKH OLJKW DQG WKH
VKDGH�LQ�WKH�DUFKLWHFWXUDO�VSDFH�
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 Introduction 

YROXPHV� VSDFHV DQG HQYLURQPHQWV� D IDVFLQDWLQJ PDQ
IURP GLIIHUHQW WLPHV DQG FXOWXUHV� 7KH VSDFHV GHVLJQHG WR
PHHW WKH QHHGV RI KXPDQ KDELWDWLRQ� FRPIRUW DQG OHLVXUH
WDNH DGYDQWDJH RI WKH YDULDEOHV DQG FKDUDFWHULVWLFV RI OLJKW
DV D UHVRXUFH WR VWLPXODWH WKH VHQVHV DQG WKH DHVWKHWLF
HQMR\PHQW IURP WKHLU FRQWHPSODWLRQ� LQWHUDFWLRQ� DQG
PHGLDWLRQ�

,Q DUFKLWHFWXUH� OLJKW KDV EHFRPH D ODQJXDJH WKDW�� � � � � � � �
WRJHWKHU ZLWK VKDGRZ� JHRPHWU\� DQG FRORU� FRQVWLWXWH� � � � � � �
FRPSRVLWLRQDO SLOODUV LQ WKH DUW RI WUDQVIRUPLQJ DQG� � � � � � � �
DGDSWLQJ VSDFH WR KXPDQ QHHGV� 7KLV LQIOXHQFH LV UHIOHFWHG� � � � � � � � �

IURP WKH ILUVW UHOLJLRXV DQG FHUHPRQLDO FRQVWUXFWLRQV� IRU
H[DPSOH� WKH DYHUDJH DJH ZDV JLYHQ LQ WKH OLJKW TXDOLWLHV
RI EHDXW\ DQG SXULW\� ZKRVH SHUFHSWLRQV DUH PDLQWDLQHG
XQWLO RXU GD\V� ,Q PRGHUQ WLPHV� WKH XVH RI OLJKW PDQLIHVWV�

LWVHOI LQ D SHUPDQHQW ZD\ LQ DUFKLWHFWXUH� WKLV LV KRZ LWV

+DQG LQ KDQG ZLWK WHFKQRORJLFDO DGYDQFHV JDYH ZD\ WR
DUWLILFLDO OLJKW� ZKLFK LV SUHVHQW LQ PRVW EXLOGLQJV DQG
XUEDQ DQG UXUDO VSDFHV� $ VLWXDWLRQ WKDW EHVLGHV WKH VWXG\
RI WKH SK\VLFDO FKDUDFWHULVWLFV RI OLJKW� KDV DOORZHG
FRQILJXULQJ WKH DUFKLWHFWXUDO VSDFH� XQGHUVWDQGLQJ WKH
FKDUDFWHULVWLFV RI WKH WHFKQLFDO DQG DHVWKHWLF HOHPHQWV WKDW
LQWHUYHQH�EHWZHHQ�OLJKW��VSDFH�DQG�WKH�REVHUYHU� ����

,W LV SUHFLVHO\ WKLV XQGHUVWDQGLQJ RI WKH XVH RI DUWLILFLDO� � � � � � � � � �
OLJKW WKDW KDV DOORZHG SURSRVDOV VXFK DV WKH DUFKLWHFWV -HDQ� � � � � � � � � �
1RXYHO ZLWK WKH WHFKQRORJLFDO IDoDGH DW WKH $UDE :RUOG� � � � � � � � �
,QVWLWXWH LQ 3DULV RU WKH ODELD ZLWK WKH 'H[LD WRZHUV WKDW� � � � � � � � � � ��

LQ DGGLWLRQ WR XVLQJ WKH OHG OLJKW� JHQHUDWHV YLVXDO� � � � � � � �
LQIRUPDWLRQ DERXW WKH FLW\
V FOLPDWH � ,Q DGGLWLRQ WR WKHVH� � � � � � � � ��

ZRUNV� WKHUH DUH GLIIHUHQW H[DPSOHV HVSHFLDOO\ LQ� � � � � � �

���'tD]���7KH�NQRZOHGJH�RI�DUFKLWHFWXUH�DQG�WKH�DUWV���
���3DXO\���/H�&RUEXVLHU���
���%DHN���1RWKLQJQHVV���
�+DXVHU��=XPWKRU��DQG�%LQHW���3HWHU�=XPWKRU�7KHUPH�9DOV���
�&DYHGD�DQG�$OFRMRU���$UWLILFLDO�OLJKWLQJ�LV�DUFKLWHFWXUH���
�)DUUHOO\���%DVLFV�$UFKLWHFWXUH������
�©'H[LD�7RZHUV�5DLQERZ�/('V���/DE�$Xª��

IUHHO\� EHLQJ IRU KH D IXQGDPHQWDO EDVLV RI DUFKLWHFWXUH ��
$QRWKHU H[DPSOH LQ WKH XVH RI OLJKW DV D VRXUFH RI
LQVSLUDWLRQ LV SUHVHQWHG E\ 7DGDR $QGR� ZKR IRXQG LQ WKH
OLJKW D ZD\ RI XQGHUVWDQGLQJ DQG OLYLQJ DUFKLWHFWXUH � RU�

3HWHU =XPWKRU ZLWK KLV ZRUN 7KHUPH 9DOV ZKHUH OLJKW LV�

FRPELQHG ZLWK WKH GDUNQHVV RI WKH PDWHULDOV VXFK DV
VWRQH� ZDWHU UHIOHFWLRQV� DQG VWHDP� 7KHVH� DPRQJ RWKHU
H[DPSOHV� FRQVWLWXWH UHIHUHQFHV RI WKH KLVWRULFDO
LPSRUWDQFH RI WKH XVH RI WKH OLJKW DQG WKH VKDGH LQ WKH
DUFKLWHFWXUH�

UHLQWHUSUHWDWLRQ LV VHHQ LQ WKH ZRUNV RI DUFKLWHFWV OLNH /H
&RUEXVLHU� ZKR H[SUHVVHV LQ KLV ZRUN WKH XVH RI OLJKW

)25�

/LJKW� IDU IURP EHLQJ D SK\VLFDO SKHQRPHQRQ WKDW DOWHUV
RXU UHODWLRQVKLS ZLWK PDWHULDOLW\� KDV EHFRPH DQ HVVHQWLDO
FRPSRQHQW RI GHVLJQHG VSDFH� ZKLOH WKH QDWXUDO RU
DUWLILFLDO FRPELQDWLRQ WUDQVIRUPV WKH SHUFHSWLRQ RI VKDSHV�
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WHFKQRORJLFDO� OLJKWLQJ� IDFDGHV� WKDW� WDNH� DGYDQWDJH� RI� WKH�
XVH� RI� DUWLILFLDO� OLJKW�� WR� JHQHUDWH� SRVVLELOLWLHV� IURP�
LQWHUDFWLYH�H[SHULHQFHV�RU�WUDQVPLW�LQIRUPDWLRQ��

$UFKLWHFWV�� GHVLJQHUV�� DQG� DUWLVWV� DURXQG� WKH� ZRUOG� KDYH�
WDNHQ� XS� WKH� WDVN� RI� XVLQJ� DUWLILFLDO� OLJKW� DW� VPDOOHU� VFDOHV��
PDNLQJ� SHUPDQHQW� RU� WHPSRUDU\� DUWLVWLF� LQWHUYHQWLRQV��
7KLV� LV� WKH� FDVH�RI�6HOJDV�&DQR�� DUFKLWHFWV�ZKR�ZLWK� WKHLU�
OLJKWLQJ� LQVWDOODWLRQV� SOD\� ZLWK� FRORU�� WUDQVSDUHQFLHV�� DQG�
VWUXFWXUHV�WR�SURGXFH�GLIIHUHQW�VHQVDWLRQV�LQ�WKHLU�YLHZHUV��

8QGHUVWDQGLQJ� WKH� SULQFLSOHV�RI�OLJKW��ERWK�QDWXUDO�DQG�
DUWLILFLDO�� EHFRPHV� DQ� LQGLVSHQVDEOH� DQG� IXQGDPHQWDO�
NQRZOHGJH� RI� HYHU\� DUFKLWHFW� LQ� WUDLQLQJ�� FRQVWLWXWLQJ�
WKHPVHOYHV� DV� FRQVFLRXV� VXEMHFWV� RI�WKH�SRVVLELOLWLHV�WKDW�
WKH� IRUPV� KDYH� FRQVWUXFWHG�ZKHQ� LQWHUDFWLQJ�ZLWK� OLJKW��
DOORZLQJ� WKHP� WR� UHSUHVHQW� WKH� VSDFH� PRUH� EH\RQG� WKH�
WUDGLWLRQDO�IRUPV��UHFRQFLOLQJ�LQ�VRPH�ZD\�WKH�EXLOW�VSDFH�
ZLWK�WKH�KXPDQ�VFDOH���

,Q DUWLFXODWLRQ WKH SUHYLRXV� UHIOHFWLRQV WKH WHDFKHUV RI
WKH DUHD RI UHSUHVHQWDWLRQ� RI WKH 6FKRRO RI $UFKLWHFWXUH
DQG 8UEDQLVP RI WKH FLW\ RI 0DQL]DOHV� &RORPELD� KDYH
GHYHORSHG D WUDLQLQJ VWUDWHJ\ EDVHG RQ WKH H[HFXWLRQ RI�D
FRPSRVLWLRQDO H[HUFLVH�WKURXJK�VSDWLDO�LQWHUYHQWLRQV�XVLQJ
OLJKW DQG VKDGRZ� ZKLFK LV� EDVHG RQ KLJKOLJKWLQJ� WKH
DUWLFXODWLRQ SRWHQWLDO RI VRPH JHRPHWULF FRPSRVLWLRQDO
SULQFLSOHV�GHYHORSHG LQ WKH VHPHVWHUV RI IRXQGDWLRQ� 7KLV

RI�WKH�LQWHUDFWLRQ�ZLWK�WKH�VSDFHV�

7KH� WHDFKLQJ� H[HUFLVH� LV� GHVFULEHG� EHORZ� IURP� WKH�
SODQQLQJ��WKH�H[HFXWLRQ�SURFHVV�DQG�WKH�UHVXOWV�REWDLQHG�LQ�
WKLV�H[SHULHQFH��

Antecedents 

,Q�WKH�6FKRRO�RI�$UFKLWHFWXUH�DQG�8UEDQLVP�WKH�SUDFWLFH�
RI� FDUU\LQJ� RXW� VSDWLDO� LQWHUYHQWLRQV� DV� DUWLVWLF�
LQVWDOODWLRQV�� KDV� EHHQ� FDUULHG� RXW� VLQFH� ����� LQ� D�
UHFXUUHQW� PDQQHU�� E\� OLQNLQJ� WHDFKHUV� DQG� VWXGHQWV� LQ�

�©/LIH�DIWHU�6HUSHQWLQHª��

SURSRVLQJ� VR�FDOOHG� YHUWLFDO� ZRUNVKRSV� LQ� WKH� DUHD� RI���
UHSUHVHQWDWLRQ�� LQ� ZKLFK� VWXGHQWV� DSSO\� FUHDWLYH� UHVSRQVHV�
FROOHFWLYHO\� IRU� WKH� H[SORUDWLRQ� RI� FRPSRVLWLRQDO� FRQFHSWV�
DQG�SURMHFW�UHSUHVHQWDWLRQ��

/LNHZLVH�� FRPSHWHQFLHV� VXFK� DV� WHDPZRUN�� SODQQLQJ��
DQG� GHYHORSPHQW� RI� SURMHFWV�� WKH� DQWLFLSDWLRQ� RI� SUREOHPV��
FUHDWLYH� UHVROXWLRQ� RI� VLWXDWLRQV�� FRRUGLQDWLRQ� RI� DFWLYLWLHV�
DQG� WKH� PDWHULDOL]DWLRQ� RI� LGHDV� DUH� HYLGHQW�� 7KLV� VHUYHV�
WKH� REMHFWLYH� WKDW� VWXGHQWV� RI� WKH� ILUVW� OHYHOV� RI�
DUFKLWHFWXUH� WUDLQLQJ� FDQ� LPSURYH� WKHLU� NQRZOHGJH� LQ�
WZR�GLPHQVLRQDO� DQG� WKUHH�GLPHQVLRQDO� UHSUHVHQWDWLRQ�
WHFKQLTXHV���

7KH IUHTXHQF\ RI WKHVH WUDQVYHUVDO WUDLQLQJ H[HUFLVHV�LV�
DQQXDO� D VLWXDWLRQ WKDW KDV� OHG WR WKH JHQHUDWLRQ RI

Method 

7KH�YHUWLFDO�UHSUHVHQWDWLRQ�ZRUNVKRS�KHOG�LQ������ZDV�
SURSRVHG�XQGHU�WKH�QDPH��,Q�WKH��-XVW�0HDVXUH���WR�PRWLYDWH�
WKH� GHYHORSPHQW� RI� WKUHH�GLPHQVLRQDO� FRPSRVLWLRQDO�
H[SORUDWLRQV� LQ� ZKLFK� FRQFHSWV� UHODWHG� WR� VSDFH� DUH�
DSSOLHG�� LQWHJUDWHG�ZLWK� EDVLF� FRPSRVLWLRQDO� HOHPHQWV�RI�
KDUPRQ\�ZLWK�OLJKW��VKDGH��DQG�SURSRUWLRQ���

7KH�SUHPLVH�RI�WKH�ZRUNVKRS�ZDV�WKH�XVH�RI�JHQHUDWLYH�
JURZWK� SDWWHUQV� EDVHG� RQ� WKH� SULQFLSOH� RI� WKH� )LERQDFFL�
VHTXHQFH�� WKH� FRKHUHQW� DQG� DGHTXDWH� KDQGOLQJ� RI� FRORUV��
WH[WXUHV��DQG�VKDSHV��DV�ZHOO�DV�WKH�SURMHFWLRQ�RI�OLJKW�DQG�
VKDGRZV�RQ�RQH�RU�VHYHUDO�VXUIDFHV��

7KH� WKUHH�GLPHQVLRQDO� FRPSRVLWLRQ� VKRXOG� LQFOXGH� D�
GLUHFWHG� OLJKW� VRXUFH�� FRQWLQXRXV�� LQWHUPLWWHQW� RU�
PXOWL�GLUHFWLRQDO� OLJKW�� FRQWDLQHG� LQ� WKH�FRPSRVLWLRQ�DQG�
RI�DXWRQRPRXV�FKDUDFWHU��ZKLFK�ZLOO�ZRUN�ZLWKRXW�UHO\LQJ�
RQ� HOHFWULFDO� LQVWDOODWLRQV�RU�SRZHU�FRQQHFWLRQV��6WXGHQWV�
ZHUH� DVNHG� WR�XVH�UHF\FOHG�PDWHULDOV�DW�D�PLQLPXP�UDWLR�
RI������

)RU WKH H[HFXWLRQ� LW ZDV EDVHG RQ D GHVLJQ SURFHVV� � � � � � � � � �

ZRUNLQJ JURXSV RI VWXGHQWV RI GLIIHUHQW OHYHOV�RI�WUDLQLQJ�
ZKHUH WKRVH ZKR DUH QHZO\ DGPLWWHG�WR�WKH�SURJUDP�KDYH
WKH RSSRUWXQLW\�WR VKDUH DQG�OHDUQ�IURP�PRUH�H[SHULHQFHG
FROOHDJXHV� OLNHZLVH� WKRVH ZLWK PRUH H[SHULHQFH ZLOO EH
DEOH WR VRFLDOL]H WKH�NQRZOHGJH�DFTXLUHG��LQ�D�UHODWLRQVKLS
RI UHFLSURFLW\ WKDW SURPRWHV� WKH H[FKDQJH RI NQRZOHGJH
DQG�NQRZOHGJH�PDQDJHPHQW��

7KH ZRUNVKRS QRW RQO\ DWWHQGHG WKH GHYHORSPHQW RI D
VSDWLDO LQWHUYHQWLRQ� LQ DGGLWLRQ� EXW WKH VWXGHQWV ZKR�
SDUWLFLSDWHG DOVR KDG WR UHJLVWHU WKH FUHDWLYH SURFHVV WKDW
WKH\ GHYHORSHG MRLQWO\ WKURXJK UHSUHVHQWDWLRQV� VXFK DV�
VNHWFKHV��SHUVSHFWLYHV��LVRPHWULFV��DQG�GLDJUDPV�LV� KRZ� WKH VWXGHQWV RI WKH ILUVW OHYHOV RI WKH DUFKLWHFWXUH

FDUHHU KDYH EHHQ VHQVLWL]HG� LQ WKH XVH RI OLJKW DV DQ�
LQVWUXPHQW WKDW VKDSHV WKH VSDFH� DQ HQKDQFHU RI WKH

7KLV SUDFWLFH ZDV FDUULHG RXW WKURXJK WKH GHYHORSPHQW
RI D VKRUW�WHUP ZRUNVKRS� ZKLFK DOORZHG WKH PDWHULDO
FRQVWUXFWLRQ RI OLJKWLQJ LQVWDOODWLRQV� DSSO\LQJ WKH EDVLF
FRQFHSWV RI GHVLJQ VXFK DV�JHRPHWU\��VKDSH��FRPSRVLWLRQ�

DW�WKH�0DQL]DOHV�KHDGTXDUWHUV�

V\PPHWU\� DPRQJ RWKHUV DQG LQWHUYHQLQJ WKH FDPSXV�
VSDFH� 7KH &DEOH RI WKH 8QLYHUVLW\ 1DWLRQDO RI�&RORPELD

GHOLPLWLQJ�PDWHULDOLW\ DQG D UHVRXUFH IRU WKH HQULFKPHQW
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FRQVLVWLQJ RI WKUHH PDLQ SKDVHV� 7KLQN� SURMHFW DQG� � � � � � � �
PDWHULDOL]H�� ZKLFK DOORZHG WR XQLI\ WKH SURFHVVHV DQG� � � � � � � �
JXDUDQWHH WKH REWDLQLQJ RI WKH UHVXOWV� 7KH VWDJHV� � � � � � � �
SURSRVHG LQ WKH H[HUFLVH ZHUH� FUHDWH� FRPSRVH� LQWHUYHQH�� � � � � � � �
DQG KDG WR EH UHFRUGHG LQ D ZRUN ORJ LQ ZKLFK WKH\� � � � � � � � � � � �
VKRZHG WKH FRPPXQLFDWLRQ RI WKHLU LGHDV DQG ZKHUH� � � � � � � �
WKURXJK VNHWFKHV� HOHYDWLRQV� SODQWV� DQG SHUVSHFWLYHV�� � � � � �
WKH\ DGGUHVVHG WKH WKHPHV GHYHORSHG LQ FODVV DQG� � � � � � �
UHFRJQL]HG WKH GUDZLQJ WKH YDOXH LW KDV ZLWKLQ WKH GHVLJQ� � � � � � � � � �
SURFHVV ����

)LQDOO\� WKH VWXGHQWV FRQVWUXFWHG WKUHH�GLPHQVLRQDO� � � � �
REMHFWV ZLWK VHOI�VXSSRUWLQJ FKDUDFWHULVWLFV� ZLWK ZKLFK� � � � � �
WKH\ LQWHUYHQHG DQG PRGLILHG WKH IUHH VSDFHV RI WKH� � � � � � � �
EXLOGLQJ� 7KH VRFLDOL]DWLRQ RI WKH SURFHVV ZDV FDUULHG RXW� � � � � � � � �
E\ PHDQV RI DQ H[KLELWLRQ E\ JURXSV� ZKLFK FRQVLVWHG RI� � � � � � � � � �
GHWDLOHG VRFLDOL]DWLRQ RI WKH SKDVHV� SURFHVVHV� DQG� � � � � � �
SDUWLFLSDWLRQ WKDW WRRN SODFH LQ WKH GHYHORSPHQW RI WKH� � � � � � � � �
SURMHFW DQG DV D VWUDWHJ\ WR GHPRQVWUDWH WKH OLJKW TXDOLWLHV� � � � � � � � � �
RI WKH PDWHULDO H[SORUDWLRQ� 7KH ILQDO H[KLELWLRQ ZDV KHOG� � � � � � � � �
LQ WKH HYHQLQJ KRXUV ZLWK WKH SDUWLFLSDWLRQ RI WKH� � � � � � � � �
DFDGHPLF FRPPXQLW\ RI WKH 6FKRRO RI $UFKLWHFWXUH DQG� � � � � � � �
8UEDQLVP RI WKH 1DWLRQDO 8QLYHUVLW\ RI &RORPELD 6HGH� � � � � � � �
0DQL]DOHV��

Results 

OLJKW��VHH�ILJXUH���

�[[[[[[[[[[[�� ©'UDZLQJ 7HDFKLQJ 6WUDWHJLHV�� � � �
5HSUHVHQWDWLRQ 0HGLXP DQG 6SDWLDO $QDO\VLV $SSOLHG WR� � � � � �
WKH�3URMHFW�3URFHVVª��

��
)LJXUH����*URXS�����/HLG\�9 -XUDGR� -KRQ - -DUDPLOOR� 0DXULFLR� � � � �
& 0DUtQ� $QGUHD & 2UWL]� 9DOHULD * 9iVTXH]� 'DQLHO (VFREDU�� � � � � � � � � �
+DUROG�)UDQFR��2ZQ�SKRWRJUDSK\�

)LJXUH����*URXS�����$QGUpV�)�3XHUWD��'DQLHO�6�0RUDOHV��6DUD�*�
0RQVHJQ\��%UD\DQ�(�3HUH]��*HUPiQ�$�5RD��'DQLHO�$�0RUDOHV��

-XDQ�)�1HLUD��2ZQ�SKRWRJUDSK\��

1

$V SDUW RI WKH FUHDWLYH SURFHVV� VRPH ZRUN JURXSV
SURSRVHG WKH XVH RI WUDQVSDUHQFLHV DQG YROXPHV WKDW
ZRXOG DOORZ LQWHUQDO GLVSODFHPHQW� WKDW LV� WKH UHDOL]DWLRQ
RI D MRXUQH\� ZKLFK ZKHQ LQVWDOOHG IDFLOLWDWHG WKH
UH�VLJQLILFDWLRQ RI WKH GDLO\ VSDFHV RI D XQLYHUVLW\ EXLOGLQJ
LQ D VHQVRU\ H[SHULHQFH WKURXJK WKH SOD\ RI OLJKWV DQG
FRORUV��VHH�ILJXUH���DQG��

7KH OLJKWLQJ LQVWDOODWLRQV FDUULHG RXW E\ WKH VWXGHQWV
DQG ZKLFK UHVXOWHG IURP WKLV ZRUNVKRS IRFXVHG RQ
KLJKOLJKWLQJ WKH SURSHUWLHV RI OLJKW DQG VKDGRZ DV
FRQVWLWXHQW HOHPHQWV RI WKH SUHVHQWHG FRPSRVLWLRQV� 7KH
PDWHULDOLW\ RI WKH FRQVWUXFWLRQV LQFOXGHG D ODUJH SDUW RI
UHF\FOHG PDWHULDOV� VXFK DV SDSHU� FDUGERDUG� DQG ZRRG�

VKDSHV WKDW� ZKHQ LQWHUYHQHG E\ OLJKW� UHIOHFWHG LQ WKH
VKDGRZ WKH GLVWRUWLRQ JDPH WKDW DOORZHG GLUHFWHG DUWLILFLDO

7KH XVH RI FRORU DQG PRGXODULW\� EDVHG RQ WKH )LERQDFFL
IUHTXHQF\� DOORZHG VWXGHQWV WR SOD\ ZLWK EDVLF JHRPHWULF
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