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Physics in the Thirteenth Century���������6KH�DOVR�ZRUNV�RQ�WKH�FULWLFDO�HGL�
WLRQV�RI�PHGLHYDO�SKLORVRSKLFDO�WH[WV��6KH�KDV�UHFHQWO\�HGLWHG��WRJHWKHU�ZLWK�
6LOYLD�'RQDWL�DQG�-HQQLIHU�$VKZRUWK��WKH�Quaestiones�RQ�WKH�Physics�E\�WKH�
2[IRUG�PDVWHU�*HR൵UH\�RI�$VSDOO��%ULWLVK�$FDGHP\��������
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7KLV�YROXPH�FROOHFWV�WKLUWHHQ�VFKRODUO\�FRQWULEXWLRQV�RQ�WKH�OLIH��WKRXJKW��DQG�FRQ�
WH[W�RI�RQH�RI�WKH�PRVW�IDVFLQDWLQJ�FKDUDFWHUV�RI�PHGLHYDO�FXOWXUH��5RJHU�%DFRQ��
7KH�YROXPH�LV�DOVR�PHDQW�WR�FHOHEUDWH�RQH�RI�WKH�PRVW�LQÀXHQWLDO�LQWHUSUHWHUV�RI�
%DFRQ¶V�WKRXJKW��3URIHVVRU�-HUHPLDK�+DFNHWW��ZKR�KDV�UHFHQWO\�UHWLUHG�DQG�ZKRVH�
PDQ\�FRQWULEXWLRQV�KDYH�VKDSHG�WKH�VFKRODUO\�FRQVLGHUDWLRQ�RI�5RJHU�%DFRQ�SUR�
IRXQGO\�DQG�VXEVWDQWLYHO\�
$W�OHDVW�VLQFH�-RKQ�'HH¶V�UHGLVFRYHU\�RI�%DFRQ¶V�ZRUNV�DQG��IRU�GL൵HUHQW�UHD�

VRQV��5REHUW�*UHHQH¶V�Friar Bacon and Friar Bungay��WKH�QDPH�RI�5RJHU�%DFRQ�LV�
ERXQG�WR�WKH�³5RPDQWLF´�FKDUDFWHU�RI�D�SHFXOLDU�VFLHQWLVW�LQWHUHVWHG�LQ�WKH�VHFUHWV�
RI�QDWXUH�DQG�OLYLQJ�LQ�D�WLPH�RI�GDUNQHVV��:KHQ�WKH�FRPPRQ�SHUFHSWLRQ�LV�FRQ�
WUDVWHG�ZLWK�WKH�KLVWRULFDO�GDWD��WKLV�¿FWLRQDO�LPDJH�IDGHV�DZD\��7KH�0LGGOH�$JHV��
DQG�HVSHFLDOO\�WKH�WKLUWHHQWK�FHQWXU\��ZHUH�QRW�D�WLPH�RI�GDUNQHVV��7KH�UHQHZDO�
RI� VFLHQFH� DQG� SKLORVRSK\� VWDUWHG� LQ� WKH� WZHOIWK� FHQWXU\� DQG�ÀRXULVKHG� GXULQJ�
%DFRQ¶V�WLPH�ZLWK�WKH�GLVFRYHU\�RI�QHZ�VFLHQFHV��QHZ�WKHRULHV��DQG�QHZ�LQWHUHVWV��
,Q�WKLV�FRQWH[W��KRZHYHU��LW�LV�VXUHO\�WUXH�WKDW�%DFRQ¶V�DFWLYLW\�ZDV�FKDUDFWHULVHG�
E\�VRPH�SHFXOLDU�WUDLWV�WKDW�QRXULVKHG�PXFK�RI�WKH�HDUO\��PRGHUQ�QDUUDWLYH�DERXW�
KLP��+H�KDUVKO\�FULWLFLVHG�WKH�ZRUOG�KH�ZDV�OLYLQJ�LQ�DQG��SDUWLFXODUO\��WKH�DFD�
GHPLF� V\VWHP�DQG� WKH� WZR�PHQGLFDQW�RUGHUV��'RPLQLFDQV� DQG�)UDQFLVFDQV��+H�
SXEOLFO\�DQG�UHSHDWHGO\�VXSSRUWHG�WKH�VWXG\�DQG�SUDFWLFH�RI�VFLHQFHV�OLNH�DOFKHP\�
DQG�DVWURORJ\�DQG�EHFDPH�D�FHQWUDO�DGYRFDWH�RI�WKH�XVH�RI�PDWKHPDWLFV�DQG�H[SHU�
LPHQWDO�VFLHQFH�IRU� WKH�PDVWHU\�RI�QDWXUH��+H�ZDV�WKH�SURSRQHQW�RI�D�SURIRXQG�
UHVKDSLQJ�RI�/DWLQ�FXOWXUH�WKURXJK�D�UHIRUP�RI�WKH�HGXFDWLRQ�V\VWHP��WKH�GHWDLOV�RI�
ZKLFK�KH�VXEPLWWHG�WR�WKH�3RSH�
$V�ZH� ORRN� DW�%DFRQ¶V� SKLORVRSKLFDO� DQG� VFLHQWL¿F�SURGXFWLRQ� LQ� JHQHUDO�� LW�

VHHPV�WKDW��DV�D�VFKRODU��KH�DLPHG�WR�FDUU\�RXW�WKUHH�PDLQ�UROHV��WKH�SKLORVRSKHU��
WKH� VFLHQWLVW�� DQG� WKH� WKHRORJLFDO��SROLWLFDO� DJHQW� RI� UHQHZDO�� 7KH� ¿UVW� \HDUV� RI�
KLV� FDUHHU�ZHUH�GHYRWHG� WR� FRPPHQWLQJ�RQ�$ULVWRWOH¶V�QHZO\� WUDQVODWHG�QDWXUDO�
DQG�PHWDSK\VLFDO�ZRUNV�LQ�3DULV��,Q�WKRVH�ZRUNV��5RJHU�%DFRQ��WKH�SKLORVRSKHU��
VKRZV�PXFK�RI�KLV�UH¿QHG�SKLORVRSKLFDO�WUDLQLQJ��DQG�PDQ\�RI�KLV�ODWHU�VWDQFHV�
DUH�DOUHDG\�DWWHVWHG��DOWKRXJK�RIWHQ�in nuce��2QO\�D�IHZ�\HDUV�ODWHU��5RJHU�%DFRQ��
WKH�DJHQW�RI�UHQHZDO��ZRXOG�KDUVKO\�FULWLFLVH�ERWK�PHWKRG�DQG�DSSURDFK�WKDW�KH�
KLPVHOI� KDG� IROORZHG� LQ� 3DULV� LQ� WKH� ����V��$FFRUGLQJ� WR� KLP�� 6FKRODVWLFLVP�
VKRXOG�EH�UHIRUPHG�E\�PHDQV�RI�D�UHWXUQ�ad fontes��WR�WKH�VRXUFHV��DQG�ZLVGRP� 

Introduction

Nicola Polloni and Yael Kedar



� Nicola Polloni and Yael Kedar

VKRXOG�EH�LQYHVWLJDWHG�ZLWK�QHZ�PHWKRGV��+H�FRQVLGHUHG�WKH�VWXG\�RI�IRUHLJQ�
ODQJXDJHV�QHFHVVDU\�LQ�RUGHU�WR�SURSHUO\�XQGHUVWDQG�ERWK�SKLORVRSK\�DQG�WKHRO�
RJ\��0RUHRYHU��&KULVWLDQ�NQRZOHGJH�ZDV�PHDQW�WR�DFFHSW�DQG�XVH�D�ZLGH�VHW�RI�
VFLHQWL¿F�GLVFLSOLQHV� LQ�RUGHU� WR�GHIHDW� WKH�$QWLFKULVW�DQG� WKH�SHUYHUVLRQ� LW�ZDV�
LQVWLOOLQJ�LQWR�&KULVWHQGRP��5RJHU�%DFRQ��WKH�VFLHQWLVW��LQGXOJHG�FRQVLVWHQWO\�LQ�
WKH�VWXG\�RI�WKH�VFLHQFHV��VWDUWLQJ�ZLWK�PDWKHPDWLFV�DQG�RSWLFV�±�ZKLFK�KH�WKRXJKW�
FRXOG�EH�DSSOLHG�WR�WKH�VWXG\�RI�QDWXUH�DV�VXFK�±�DQG�HQGLQJ�ZLWK�WUDQVIRUPDWLYH�
VFLHQFHV�OLNH�DOFKHP\�DQG�WKH�scientia experimentalis�
7KH� WHQVLRQV� DPRQJ� WKHVH� WKUHH� UROHV� SOD\HG�E\�%DFRQ� DUH� VXSHUVHGHG�E\� D�

PRUH�V\VWHPDWLF� UHDGLQJ�RI�%DFRQ¶V�ZRUNV�DQG�D�SUREOHPDWLVDWLRQ�RI�KLV�ELRJ�
UDSK\��0XFK�RI�%DFRQ¶V�VFLHQWL¿F� WKRXJKW� LV�JURXQGHG� LQ�KLV�PHWDSK\VLFV��DQG�
ERWK� VFLHQFH� DQG�SKLORVRSK\� DUH�SULPDU\� VXEMHFWV� RI� KLV� SODQV� WR� UHIRUP�/DWLQ�
NQRZOHGJH��7KH�SKLORVRSKHU��VFLHQWLVW��DQG�DJHQW�RI� UHQHZDO�FDUU\�RXW�GL൵HUHQW�
IXQFWLRQV�ZLWKLQ�%DFRQ¶V� FRPSOH[� DQG� LQJHQLRXV� WKRXJKW��7KLV� RFFXUUHG� LQ� DQ�
LQWHUWZLQLQJ�RI� SHUVRQDO� UHÀHFWLRQV�RQ� WKHRUHWLFDO� SUREOHPV� DQG�SXEOLF� VWDQFHV�
DLPHG�DW�GL൵HUHQW�UHFLSLHQWV�±�WKH�3RSH��WKH�2UGHU��%DFRQ¶V�FROOHDJXHV��7KH�FRP�
SOH[LW\�RI�%DFRQ¶V�KLVWRULFDO�FKDUDFWHU�LV�WKHUHIRUH�PLUURUHG�E\�WKH�GLYHUVLW\�RI�KLV�
SKLORVRSKLFDO�DQG�VFLHQWL¿F�WKRXJKW�
5RJHU�%DFRQ�ZDV�ERUQ�LQ�(QJODQG��LQ�HLWKHU������RU�������+H�ZDV�SUREDEO\�

PDWULFXODWHG�¿UVW�DW�2[IRUG��$VVXPLQJ�WKDW�KH�ZDV�ERUQ�LQ�������KH�VKRXOG�KDYH�
EHFRPH�0DVWHU�RI�$UWV�DURXQG�������+H�¿UVW�WDXJKW�DW�2[IRUG�IRU�D�IHZ�\HDUV��
WKHUHE\�GHHSHQLQJ�KLV�NQRZOHGJH�RI�$ULVWRWOH�DQG�WKH�FRPPHQWDWRUV�DQG�SHUKDSV�
JDLQLQJ�VRPH�UHSXWDWLRQ��+H�ZHQW�WR�3DULV�LQ�WKH�HDUO\�����V�±�LW�PD\�KDYH�EHHQ�
WKH�FDVH�WKDW�KH�ZDV�LQYLWHG�WKHUH�ZKHQ�WKH�IDFXOW\�RI�DUWV�QHHGHG�D�WHDFKHU�ZKR�
NQHZ�$ULVWRWOH¶V�ZRUNV�� ,Q� 3DULV��%DFRQ� KHDUG�:LOOLDP� RI�$XYHUJQH� DQG� -RKQ�
RI�*DUODQG��+H�PD\� KDYH� EHFRPH� DFTXDLQWHG� WKHUH�ZLWK�$OEHUW� WKH�*UHDW� DQG�
SHUKDSV�ZDV�5REHUW�.LOZDUGE\¶V�VWXGHQW�RU�FROOHDJXH��+LV�3DULV�OHFWXUHV�FRYHUHG�
$ULVWRWOH¶V�0HWDSK\VLFV��Physics��De sensu et sensato��SUREDEO\�De generatione et 
corruptione��De animalibus��DQG�De anima��DQG�SHUKDSV�DOVR�De caelo et mundo��
De causis�DQG�WKH�SVHXGR��$ULVWRWHOLDQ�De plantis��,W�DSSHDUV�WKDW�%DFRQ�ZDV�RQH�
RI�WKH�HDUO\�OHFWXUHUV��SHUKDSV�LQGHHG�D�SLRQHHU��RQ�$ULVWRWOH¶V�libri naturales�LQ�
3DULV�
$URXQG�������DQG�DOPRVW�FHUWDLQO\�E\�������%DFRQ�UHWXUQHG�WR�2[IRUG�DQG�YLV�

LWHG�/LQFROQ��,Q������KH�ZDV�EDFN�LQ�3DULV��EXW�WKHQ�JDYH�XS�KLV�PHPEHUVKLS�LQ�WKH�
DUWV�IDFXOW\�DW�3DULV�DQG�UHWXUQHG�WR�2[IRUG��7KHUH��KH�PHW�ZLWK�$GDP�0DUVK�DQG�
7KRPDV�RI�:DOHV��DQG�KHDUG�5LFKDUG�5XIXV�RI�&RUQZDOO�OHFWXUH�RQ�WKH�Sentences��
7KH�PRYH�WR�2[IRUG�PDUNHG�D�WXUQLQJ�SRLQW�LQ�%DFRQ¶V�LQWHUHVWV��EURDGHQLQJ�KLV�
RXWORRN�LQ�WKH�GLUHFWLRQ�RI�5REHUW�*URVVHWHVWH¶V�SKLORVRSK\�DQG�WKH�FRQWHQWV�RI�
YDULRXV�$UDELF�VRXUFHV�DQG�$OKD]HQ�LQ�SDUWLFXODU�
$IWHU� UHWXUQLQJ� WR� (QJODQG�� %DFRQ� MRLQHG� WKH� )UDQFLVFDQV� DURXQG� ������

:LWKLQ�WKH�2UGHU��%DFRQ�KDG�LGHQWL¿HG�KLPVHOI�ZLWK�WKH�UDGLFDO�HOHPHQWV��LQFOXG�
LQJ� -RDFKLP� RI� )LRUH� DQG� WKH� ³VSLULWXDOV�´� ZKR�ZHUH� DFFXVHG� RI� SURYRNLQJ� D�
VFKLVP�ZLWKLQ�WKH�2UGHU��,Q�WKRVH�¿UVW�\HDUV�DV�D�)UDQFLVFDQ��%DFRQ�ZDV�ZRUNLQJ�
RQ� WKH�&RUUHFWLRQ�RI� WKH�%LEOLFDO�7H[W�ZLWK�:LOOLDP�RI�0DUD�DQG�RWKHUV� LQ� WKH�
)UDQFLVFDQ�6WXGLXP�LQ�3DULV��XQWLO��������+H�DOVR�ZURWH�WKH�De mirabilis potestate 
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artis et naturae� DQG� WKH�De computo naturali��7KLV�ZDV� WKH�SHULRG�RI�KLV�PRVW�
LQWHQVH�RFFXSDWLRQ�ZLWK�RSWLFV��DQG�LQ�WKH�ODWH�����V�RU�WKH�HDUO\�����V��KH�ZURWH�
WKH�De multiplicatione specierum�DQG�WKH�De speculis comburentibus��,Q�WKH�HDUO\�
����¶V��KH�UHFHLYHG�D�¿UVW�0DQGDWH��mandatum��IURP�&DUGLQDO�*X\�GH�)RXOTXHV�
WR�ZULWH�D�ZRUN�LQ�SKLORVRSK\��$QG�E\������KH�KDG�SURGXFHG�WKH�¿UVW�GUDIW�RI�KLV�
Perspectiva�
%DFRQ�SUHVXPDEO\�KDG�VHQW�RXW�UHTXHVWV�IRU�H[WHUQDO�VSRQVRUV��DVNLQJ�SHUPLV�

VLRQ�WR�UHWXUQ�WR�2[IRUG��2QH�RI�WKH�SHRSOH�KH�FRQWDFWHG�ZDV�WKH�FDUGLQDO��ELVKRS�
RI�6W��6DELQD��*X\�GH�)RXOTXHV��ZKR�UHVSRQGHG�E\�DVNLQJ�%DFRQ�WR�VHQG�KLP�KLV�
ZULWLQJV��*X\�GH�)RXOTXHV�ZDV�HOHFWHG�3RSH�LQ�)HEUXDU\�������,Q�UHVSRQVH�WR�GH�
)RXOTXHV¶V�UHTXHVW��%DFRQ�ZURWH�WKUHH�FUXFLDO�ZRUNV��Opus maius��Opus minus��
DQG�Opus tertium��7KHVH�FRPSULVHG��LQ�IDFW��D�SODQ�WR�WKRURXJKO\�UHRUJDQLVH�&KULV�
WLDQ� HGXFDWLRQ��7KH�Opus maius�� DORQJ�ZLWK� WKH�De multiplicatione specierum��
ZDV�VHQW�WR�WKH�3RSH�LQ�ODWH������RU�HDUO\�������IROORZHG�E\�WKH�Opus minus�DQG�
SRVVLEO\�E\�VRPH�ZRUNV�RQ�DVWURORJ\�DQG�DOFKHP\��SHUKDSV�HYHQ�WKH�De speculum 
comburentibus��+RZHYHU��WKH�3RSH�GLHG�LQ�1RYHPEHU�������ZKLFK�UHVXOWHG�LQ�D�
IDLOXUH�RI�%DFRQ¶V�DWWHPSW�DW�UHQRYDWLQJ�WKH�/DWLQ�FRXUVH�RI�VWXGLHV��$ERXW�������
%DFRQ� ZURWH� KLV�Communia naturalium� DQG�Communia mathematica�� PDWXUH�
H[SUHVVLRQV� RI�PDQ\�RI� KLV� WKHRULHV��7KHVH�ZRUNV� DUH� IROORZHG�E\� D� SHULRG� LQ�
ZKLFK�%DFRQ�ZDV�PRVWO\�LQWHUHVWHG�LQ�ODQJXDJHV�ZLWK�WKH�SUHSDUDWLRQ�RI�KLV�*UHHN�
DQG�+HEUHZ�JUDPPDUV��7KH�SROHPLFDO�Compendium studii philosophiae�EHORQJV�
WR�WKH�VDPH�SHULRG�VLQFH�%DFRQ�SUREDEO\�ZURWH�LW�DURXQG�����±���
$�FKURQLFOH�IURP�DERXW������VWDWHV�WKDW�WKH�WHDFKLQJ�RI�%DFRQ�ZDV�FRQGHPQHG��

WKDW�KLV�ZRUNV�ZHUH�EDQQHG��DQG�WKDW�KH�ZDV�LPSULVRQHG��1RWKLQJ�HOVH�LV�NQRZQ�
DERXW� WKLV� HYHQW� ZKRVH� IDFWXDOLW\� KDV� EHHQ� TXHVWLRQHG�� 7KH� ODVW� HYLGHQFH� RI�
%DFRQ¶V�OLIH�LV�WKDW�LQ������KH�ZURWH�WKH�Compendium studii theologiae��ZKLFK�
KH�OHIW�XQ¿QLVKHG��7KLV�ZRUN�H[SDQGV�RQ�PDQ\�RI�WKH�WKHPHV�DQG�LGHDV�WKDW�KDG�
LQWULJXHG�%DFRQ�VLQFH�KLV�De signis��,W�LV�UHDVRQDEOH�WR�DVVXPH�WKDW�5RJHU�%DFRQ�
GLHG�LQ������RU�VRRQ�WKHUHDIWHU�
5RJHU�%DFRQ¶V� SKLORVRSKLFDO� DFWLYLW\� VWDUWV�ZLWK� DQ� LQWHUWZLQLQJ� RI� WUDGLWLRQ�

DQG�UHQRYDWLRQ��:RUNLQJ�LQ�3DULV�GXULQJ�WKH�����V��KH�FRPPHQWHG�RQ�PDQ\�RI�
$ULVWRWOH¶V�QDWXUDO� DQG�PHWDSK\VLFDO�ZRUNV��+LV� WDVN�FRUUHVSRQGHG� WR� WKH� HDUO\�
SKLORVRSKLFDO�HPDQFLSDWLRQ�IURP�WKH�EDQ�RQ�WKH�UHDGLQJ�RI�$ULVWRWOH¶V�libri natu-
rales�SURPXOJDWHG�LQ�����±���DQG�FRQ¿UPHG�LQ�������2QO\�D�IHZ�\HDUV�EHIRUH�
%DFRQ¶V�VHW�RI�TXHVWLRQV�� WKH�HDUOLHVW�FRPPHQWDULHV�RQ�$ULVWRWOH¶V�Physics�ZHUH�
ZULWWHQ�E\�5LFKDUG�5XIXV�DQG�5REHUW�*URVVHWHVWH��WZR�VFKRODUV�ZKRVH�SRVLWLRQV�
DQG�ELRJUDSKLHV�ZRXOG�PDUN�%DFRQ¶V�DFWLYLW\�LQ�GL൵HUHQW�DQG�VRPHWLPHV�GLYHU�
JHQW�ZD\V�
/RRNLQJ�EDFN�DW�%DFRQ¶V�3DULVLDQ�DFWLYLW\�DV�D�FRPPHQWDWRU��ZH�FDQ�FRQVLGHU�

KLP�DPRQJ�WKH�LQLWLDWRUV�RI�D�PHWKRG�WKDW�ZRXOG�EHFRPH�RQH�RI�WKH�VKDUHG�VW\OLV�
WLF�DQG�PHWKRGRORJLFDO�FKDUDFWHULVWLFV�RI�6FKRODVWLFLVP��+RZHYHU��XSRQ�D�FORVHU�
ORRN��WKLV�VWDWHPHQW�EHFRPHV�PRUH�QXDQFHG��DV�RIWHQ�KDSSHQV�ZLWK�%DFRQ¶V�OLIH��
:KLOH�LW�LV�WUXH�WKDW�%DFRQ�ZDV�DPRQJ�WKH�¿UVW�/DWLQ�SKLORVRSKHUV�WR�V\VWHPDWL�
FDOO\�FRPPHQW�RQ�$ULVWRWOH¶V�QDWXUDO�DQG�PHWDSK\VLFDO�ZRUNV��LW�LV�DOVR�WUXH�WKDW�KH�
ZRXOG�GLVVRFLDWH�KLPVHOI�IURP�WKH�6FKRODVWLF�PHWKRG�DQG�WKH�3DULVLDQ�DFDGHPLF�
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V\VWHP�RQO\�D�IHZ�\HDUV�ODWHU�DQG�ZLWK�PXFK�FULWLFLVP��7KLV�IDFW�PDNHV�LW�UDWKHU�
GL൶FXOW� IRU� KLVWRULDQV� WR� SURSHUO\� FRQFHLYH� WKH� VXEWOH� WKHRUHWLFDO� FRUUHODWLRQV��
PDUNHG� E\� FRQWLQXLWLHV� DQG� UXSWXUHV�� EHWZHHQ� WKH�¿UVW� %DFRQ� �WKH�$ULVWRWHOLDQ�
FRPPHQWDWRU��DQG�WKH�second�%DFRQ��WKH�RSSRQHQW�RI�6FKRODVWLFLVP��
5RJHU�%DFRQ¶V�FULWLFLVP�RI�WKH�6FKRODVWLF�PHWKRG�LV�RQO\�RQH�DVSHFW�RI�KLV�ZLGHU�

SURMHFW�DLPHG�DW�UHIRUPLQJ�VXEVWDQWLYHO\�WKH�HQWLUH�HGL¿FH�RI�/DWLQ�NQRZOHGJH��
+LV�SURSRVDO�LV�SUHVHQWHG�DQG�GLVFXVVHG�PDLQO\�RQ�WKH�WKUHH�Opera��WKH�Opus maius��
Opus minus��DQG�Opus tertium���\HW�LWV�IRXQGDWLRQ�LV�ROGHU�DQG�LWV�SLOODUV�IDU�ZLGHU��
%DFRQ�ZDV�SHUFHLYLQJ�D�WLPH�RI�SURIRXQG�PRUDO�DQG�HSLVWHPLF�EOHDNQHVV�ZKLFK�
PD\�RGGO\�UHVRQDWH�ZLWK�WKH�QDUUDWLYH�RI�WKH�SKLORVRSKLFDO�DQG�VFLHQWL¿F�VSOHQGRXU�
RI�WKH�WKLUWHHQWK�FHQWXU\��+XQGUHGV�RI�QHZ�WH[WV�KDG�EHHQ�UHFHQWO\�WUDQVODWHG�IURP�
*UHHN� DQG�$UDELF�� DOORZLQJ� D� QHZ� DSSURDFK� WR� VFLHQFHV� �VRPH� RI�ZKLFK�ZHUH�
QHZO\�HVWDEOLVKHG��OLNH�DOFKHP\��DQG�D�QHZ�PHWKRG�LQ�SKLORVRSK\��:KLOH�PRVW�RI�
KLV�FRQWHPSRUDULHV�ZHUH�HQMR\LQJ�WKLV�UHQHZHG�DYDLODELOLW\�RI�VRXUFHV�DQG�WKULYLQJ�
LQ�WKH�VSHFXODWLYH�FRQWH[W�WKDW�WKHVH�VRXUFHV�KDG�FUHDWHG��%DFRQ�IXOO\�SHUFHLYHG�WKH�
FRQVHTXHQWLDOLW\�RI�WKDW�PRPHQW��+LV�ZDV�QRW�D�UHDFWLRQ�DJDLQVW�WKH�QHZO\�DYDLO�
DEOH� WH[WV��7R� WKH�FRQWUDU\��%DFRQ�FUDYHG� WKH�³NQRZOHGJH�RI� WKH�$QFLHQWV´� WKDW�
KDG�EHHQ�GLVSHUVHG� WKURXJKRXW� WKH�0HGLWHUUDQHDQ�%DVLQ�DQG�EH\RQG��+RZHYHU��
ZKDW� FRQFHUQHG�%DFRQ� DV� UHJDUGV� WKHVH� WUDQVODWLRQV�ZDV�ZKDW�ZH�PD\� FDOO� WKH�
³QDLYH�DSSURDFK´�WKDW�KH�SHUFHLYHG�VR�PDQ\�RI�KLV�FROOHDJXHV�ZHUH�SXUVXLQJ�ZKLOH�
UHDGLQJ�WKHP��,Q�%DFRQ¶V�YLHZ��WKH\�ZHUH�WUHDWLQJ�WKH�WUDQVODWLRQV�DV�LI�WKH\�ZHUH�
RULJLQDO�WH[WV��ZLWKRXW�FRQVLGHULQJ�WKH�PDQ\�HUURUV��DSSUR[LPDWLRQV��DQG�PLVXQ�
GHUVWDQGLQJV�WKDW�WKH�WUDQVODWRUV�LQFRUSRUDWHG�LQ�WKH�WUDQVODWHG�WH[W��LQFLGHQWDOO\�\HW�
FXOSDEO\��7KH�RXWFRPH�RI�VXFK�HSLVWHPLF�QDLYHW\�ZDV�D�SUROLIHUDWLRQ�RI�HUURUV�LQ�
VFLHQFH��SKLORVRSK\��DGPLQLVWUDWLYH�ODZ��DQG��DERYH�DOO��WKHRORJ\�
.QRZOHGJH�DQG�ZLVGRP�PXVW�EH�VHL]HG�ZKHUHYHU�WKH\�FRPH�IURP�DQG�LQ�WKH�

PRVW�H൶FDFLRXV�ZD\��,Q�RUGHU�WR�GR�VR��%DFRQ�LQVLVWHG�WKDW�/DWLQ�VFKRODUV�KDG�WR�
OHDUQ�ODQJXDJHV��HQJDJLQJ�ZLWK�WKHP�GLUHFWO\�DQG�SUR¿FLHQWO\��2QO\�WKURXJK�WKH�
NQRZOHGJH�RI�WKH�ODQJXDJHV�LQ�ZKLFK�WKH�DQFLHQW�WH[WV�ZHUH�ZULWWHQ�LV�LW�SRVVLEOH�
WR�XQGHUVWDQG�WUXO\�DQG�SURIRXQGO\�WKH�ZLVGRP�WKH\�KROG��+RZHYHU��WKH�VWXG\�RI�
ODQJXDJHV�LV�QRW�HQRXJK�LQ�LWVHOI�WR�JURXQG�/DWLQ�NQRZOHGJH�RQ�VDIH�DQG�IHUWLOH�
VRLO��:LWK�D�-RDFKLPLWH�VSLULW��%DFRQ�IHOW�WKH�WHPSRUDO�FORVHQHVV�RI�WKH�FRPLQJ�RI�
WKH�$QWLFKULVW�� ,Q�%DFRQ¶V�YLHZ��KLV�SUR[LPLW\�KDG�DOUHDG\�VWDUWHG� WR� LQVWLO�FRU�
UXSWLRQ�LQWR�&KULVWHQGRP��7KH�VLJQV�RI�KLV�FRPLQJ�ZHUH�HYLGHQW�WR�%DFRQ�ZKHQ�
ORRNLQJ�DW�WKH�PRUDO�DQG�HSLVWHPLF�HUURUV�WKDW�FKDUDFWHULVHG�PDQ\�RI�WKH�DFWLYLWLHV�
RI�WKH�2UGHUV�DQG�WKH�FOHUJ\��WKH�GLVKRQHVW\�DQG�WXUPRLO�RI�WKH�SROLWLFDO�V\VWHP��
DQG�WKH�EOHDN�FRQVHTXHQFHV�WKDW�DOO�WKDW�KDV�IRU�WKH�SHRSOH��$V�D�PDQ�RI�ZLVGRP��
%DFRQ�WKRXJKW�WKDW�WKH�NH\�WR�VDYLQJ�&KULVWHQGRP�IURP�WKH�XSFRPLQJ�FDODPLW\�
ZDV�ZLVGRP�LWVHOI��7KH�ZD\�E\�ZKLFK�NQRZOHGJH�LV�WDXJKW�DQG�ZLVGRP�VRXJKW�
KDG�WR�EH�UHVWUXFWXUHG��0RUDO�SKLORVRSK\�PXVW�EH�SRVLWHG�DV�WKH�KLJKHVW�GLVFLSOLQH�
VLQFH�LWV�SXUVXLQJ�FRUUHVSRQGV�WR�WKH�UHDOLVDWLRQ�RI�ZKDW�KXPDQV�ZHUH�PHDQW�WR�
EH��7KH�FRQVHTXHQFHV�RI�WKH�SULPDO�)DOO�RI�WKH�KXPDQ�EHLQJ�PXVW�EH�DPHQGHG��
ERWK� VSLULWXDOO\�DQG�SK\VLFDOO\��7KHRORJLFDO�� HWKLFDO�� DQG�SKLORVRSKLFDO�ZLVGRP�
ZRXOG�WDNH�FDUH�RI�WKH�IRUPHU��EXW�VFLHQFH�ZRXOG�KDYH�WR�UHVROYH�WKH�FRUSRUHDO�
FRQGHPQDWLRQ�GXH�WR�WKH�ODWWHU�
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$�QHZ�DSSURDFK�WR�VFLHQFH�LV�WKH�PRVW�SURPLQHQW�IHDWXUH�LQ�%DFRQ¶V�V\VWHP�RI�
NQRZOHGJH��,I�&KULVWHQGRP�LV�WR�GHIHDW�WKH�DUP\�RI�WKH�$QWLFKULVW��DQG�LI�KXPDQ�
EHLQJV�DUH�WR�ZLQ�WKHLU�PRUDO�VWUXJJOH�DQG�RYHUFRPH�WKHLU�SK\VLFDO�HQVODYHPHQW�
RULJLQDWHG�E\�WKH�¿UVW�6LQ��WKLV�FDQ�RQO\�EH�DFKLHYHG��LQ�%DFRQ¶V�YLHZ��E\�WKH�
VWXG\�RI�WKH�VFLHQFHV��2QO\�WKH�VFLHQFHV�FDQ�SURYLGH�KXPDQV�ZLWK�WKH�ZRQGURXV�
LQVWUXPHQWV�UHTXLUHG�IRU�ERWK�WDVNV��OLNH�RSWLFDO�GHYLFHV�WR�EH�XVHG�LQ�ZDU�DQG�
WKH�HOL[LU�WR�UHVWRUH�KXPDQ�KHDOWK�DQG�ORQJHYLW\��%XW�WKH�VFLHQFHV�FDQ�RQO\�GR�
VR�RQFH�WKHLU�VWXG\�LV�SODFHG�ZLWKLQ�WKH�ZLGHU�HGL¿FH�RI�ZLVGRP��ZKLFK�LV�ERWK�
JURXQGHG�RQ�DQG�FURZQHG�E\�ZKDW�ZH�PLJKW�GDULQJO\�FDOO�D�WKHRORJ\�RI�KXPDQ�
OLEHUDWLRQ�
7KH�¿UVW�VWHS�RI�WKLV�SURFHVV�DLPHG�DW�DWWDLQLQJ�ZLVGRP�FRQVLVWV�RI�WKH�VWXG\�

RI�ODQJXDJHV��%DFRQ¶V�LQWHUHVW�LQ�WKH�VWXG\�RI�ODQJXDJH�ZDV�EURDG�DQG�LQFOXGHG�
SKLORORJ\��VHPDQWLFV��VHPLRWLFV��DQG�WKH�VWXG\�RI�DQFLHQW�ODQJXDJHV��+H�GHYHORSHG�
D�WKHRU\�RI�GH¿QLWLRQ��LPSRVLWLRQ��DQG�FODVVL¿FDWLRQ�RI�VLJQV��ZRUNHG�RQ�D�WKHRU\�
RI�FRQQRWDWLRQ�DQG�DQDORJ\��SURYLGHG�DQ�DQDO\VLV�RI�DPELJXLW\�DQG�HTXLYRFDWLRQ��
DQG�ZURWH�ERRNV�RQ�+HEUHZ�DQG�*UHHN�JUDPPDU�
%DFRQ¶V�WKHRU\�RI�VLJQV�XQGHUVFRUHG�WKH�FRQWH[W�LQ�ZKLFK�D�VLJQ�LV�VLWXDWHG�DQG�

WKH�FUXFLDO� UROH�RI� WKH� impositor� LQ�FRQVWLWXWLQJ� WKH� VHPLRWLF� UHODWLRQV��+H�KHOG�
WKDW�WKH�FRQWH[W�LV�GHWHUPLQHG�QRW�E\�FRQFHSWV��EXW�E\�WKH�IUHH�ZLOO�DQG�WKH�LQWHQ�
WLRQV�RI�WKH�impositor��$Q�LQWHUSUHWHU��KRZHYHU��LV�DOVR�UHTXLUHG�VLQFH�ZLWKRXW�KLP��
D�VLJQ�UHPDLQV�D�VLJQ�LQ�QDPH�RQO\��,Q�WKH�WUDGLWLRQDO�VHPLRWLF�WULDQJOH�LQKHULWHG�
IURP�3ODWR�DQG�$ULVWRWOH��WKH�UHODWLRQ�RI�VLJQV�WR�WKLQJV�LV�PHGLDWHG�E\�D�FRQFHSW�
DQG�LV�KHQFH�LQGLUHFW��%DFRQ�KDG�WKH�VLJQ�UHIHU�GLUHFWO\�WR�WKH�REMHFW��EH�LW�PHQWDO�
RU�H[WUD��PHQWDO��7KLV�FRQWUDGLFWHG� WKH�ZLGHVSUHDG�PHGLHYDO�FRQYLFWLRQ� WKDW� WKH�
WKLQJ� VLJQL¿HG� KROGV� RQWRORJLFDO� SULRULW\� RYHU� WKH� UHODWLRQVKLS� RI� D� VLJQ� WR� WKH�
SHUFHLYHU��$FFRUGLQJO\��KH�DUJXHG�WKDW�ZRUGV�UHIHU�¿UVW�DQG�IRUHPRVW�WR�D�SUHVHQW�
REMHFW��&DVHV�LQ�ZKLFK�WKH�UHIHUHQFH�LV�WR�SDVW�RU�IXWXUH��QRQ��H[LVWHQW��RU�XQLYHU�
VDO�REMHFWV�DUH�LQ�IDFW�PDGH�E\�D�VHFRQG�LPSRVLWLRQ��ZKLFK�FUHDWHV�HTXLYRFDWLRQ��
QDPHO\��WKH�H[WHQVLRQ�RI�XQLYRFDO�WHUPV�E\�PHDQV�RI�DQDORJ\�RU�PHWDSKRU�
%DFRQ¶V� FODVVL¿FDWLRQ� RI� VLJQV� ZDV� VWULNLQJO\� RULJLQDO�� UHVKDSLQJ� PDWHULDOV�

WDNHQ�IURP�$ULVWRWOH�DQG�$XJXVWLQH��2QH�FODVV�LQFOXGHV�QDWXUDO�VLJQV��UHSUHVHQWLQJ�
WKHLU�UHIHUHQWV�E\�FRQFRPLWDQFH��LQIHUHQFH��DQG�FRQVHTXHQFH��E\�OLNHQHVV��RU�LQ�
WKH�PDQQHU�RI�FDXVH�DQG�H൵HFW��7KH�RWKHU�FODVV�FRPSULVHV�VLJQV�JLYHQ�E\�D�VRXO��
ZKLFK�FRXOG�EH�JLYHQ�HLWKHU�E\�HPSOR\LQJ�RQH¶V�IUHH�ZLOO�RU�QDWXUDOO\��E\�ZD\�RI�
DQ�LQVWLQFW��:RUGV�EHORQJ��DFFRUGLQJ�WR�%DFRQ�� WR� WKH�VHFRQG�FDWHJRU\�RI�VLJQV�
JLYHQ�E\�D�VRXO��:RUGV�GL൵HU�IURP�QDWXUDO�VLJQV�LQ�WKDW�QR�HVVHQWLDO�OLQNDJH�H[LVWV�
EHWZHHQ�WKHP�DQG�WKHLU�UHIHUHQWV��WKH\�GL൵HU�IURP�VLJQV�JLYHQ�E\�D�VRXO�QDWXUDOO\��
LQ� WKDW� WKH\� DULVH� IURP� FRJQLWLYH� DQG� UDWLRQDO� SURFHVVHV� LQYROYLQJ� NQRZOHGJH��
UHÀHFWLRQ��GHOLEHUDWLRQ��DQG�FKRLFH�
1RWZLWKVWDQGLQJ�KLV�LPSRUWDQW�FRQWULEXWLRQ�WR�WKH�VWXG\�RI�ODQJXDJH�DQG�VHPL�

RWLFV��5RJHU�%DFRQ¶V�QDPH� LV�SULPDULO\�ERXQG� WR� WKH�VWXG\�RI�QDWXUDO�VFLHQFHV��
7KH�WKHRUHWLFDO�IUDPHZRUN�LQ�ZKLFK�WKHVH�PDQLIROG�VFLHQFHV�ZHUH�VLWXDWHG�LV�WKDW�
RI�QDWXUDO�SKLORVRSK\��,QGHHG��%DFRQ¶V�FRQVWDQW�DSSHDO� WR�WKH�VFLHQFHV�UHTXLUHG�
KLP� WR� GHYHORS� D� FRPSUHKHQVLYH� HGL¿FH�RI� QDWXUDO� SKLORVRSK\�E\�ZKLFK� WKRVH�
VFLHQFHV� FRXOG� EH� WKHRUHWLFDOO\� MXVWL¿HG��$V� D� FRQVHTXHQFH�� VRPH� RI� WKH�PRVW� 
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UHPDUNDEOH�SDJHV�RI�%DFRQ¶V�SURGXFWLRQ�SURFHHG�IURP�VHFWLRQV�RU�ZRUNV�±�OLNH�WKH�
Communia naturalium�±�GHYRWHG�WR�QDWXUDO�SKLORVRSK\��7KHUH��ERWK�%DFRQ��WKH�
VFLHQWLVW��DQG�%DFRQ��WKH�SKLORVRSKHU��KDG�WR�ZRUN�WRJHWKHU�LQ�RUGHU�WR�SURGXFH�D�
FRQVLVWHQW�DQG�UHOLDEOH�GHVFULSWLRQ�RI�QDWXUH��$QG�LW�LV�H[DFWO\�IRU�WKLV�UHDVRQ�WKDW�
%DFRQ¶V�SKLORVRSK\�RI�QDWXUH�EULGJHV�WZR�ZRUOGV��WZR�GLVFLSOLQDU\�UHDOPV�±�WKDW�
RI�QDWXUDO�VFLHQFHV�DQG�WKDW�RI�PHWDSK\VLFV�±�RI�ZKLFK�RQO\�WKH�IRUPHU�SOD\V�DQ�
H[SOLFLW��SXEOLF�UROH�LQ�%DFRQ¶V�LGHDOLVWLF�DSSURDFK�WR�NQRZOHGJH��$IWHU�WKH�3DULV�
LDQ�\HDUV�GHGLFDWHG�WR�FRPPHQWLQJ�RQ�$ULVWRWOH��%DFRQ�GLG�QRW�GHGLFDWH�HYHQ�D�
VLQJOH�ZRUN�WR�PHWDSK\VLFV�SURSHUO\�FRQVLGHUHG��6XFK�WH[WXDO�DEVHQFH��QHYHUWKH�
OHVV��GRHV�QRW�LPSO\�WKDW�%DFRQ�KDG�QR�LQWHUHVWV�LQ�PHWDSK\VLFV�RU�WKDW�KH�GLG�QRW�
KDYH�DQ\WKLQJ�WR�VD\�DERXW�WKLV�GLVFLSOLQH��7R�WKH�FRQWUDU\��PXFK�RI�%DFRQ¶V�QDWX�
UDO�SKLORVRSK\�LV�JURXQGHG�RQ�KLV�UHYLVLRQ�RI�$ULVWRWHOLDQ�RQWRORJ\��7KLV�UHYLVLRQ��
LQ�WXUQ��LV�EDVHG�RQ�D�VHULHV�RI�RULJLQDO�FODLPV�WKDW��IURP�%DFRQ¶V�H[WUHPH�UHDOLVP�
WR� KLV� K\ORPRUSKLVP� DQG� WKHRU\� RI�PDWWHU�� VKRZ� DEXQGDQWO\� WKDW�%DFRQ� QHYHU�
DEDQGRQHG�PHWDSK\VLFV��HYHQ�ZKHQ�SXEOLFO\�DGYHUWLVLQJ�RWKHU�GLVFLSOLQHV�DV�PRUH�
XVHIXO��DFFXUDWH��DQG�UHOHYDQW��7KH�VFLHQWLVW�QHHGHG�WKH�SKLORVRSKHU��DQG�WKH�DJHQW�
RI�UHQHZDO�QHHGHG�WR�UHVKDSH�ERWK�GLVFLSOLQHV�LQ�RUGHU�WR�UHQRYDWH�NQRZOHGJH�DV�
VXFK�
$�NH\�SDUW�RI�%DFRQ¶V�SURJUDP�RI�UHIRUPLQJ�WKH�FXUULFXOXP�LQ�WKH�XQLYHUVLWLHV�

ZDV�D�QHZ�PHWKRG�RI�LQTXLU\��+H�ZDV�FRQYLQFHG�WKDW�SXUH�V\OORJLVWLF�UHDVRQLQJ�ZDV�
QRW�HQRXJK�WR�JDLQ�FHUWLWXGH��KHQFH�KH�HQGRUVHG�DQ�DFWLYH�H[SHULHQFH�LQ�WKH�ZRUOG�
E\�D�PHWKRG�KH�WLWOHG�scientia experimentalis��%DFRQ¶V�H[SHULPHQWDO�VFLHQFH�ZDV�D�
FDOO�WR�UHFRJQLVH�H[SHULHQFH�DV�D�FULWHULRQ�RI�WUXWK��,W�FRQVLVWHG�RI�DQ�DSSHDO�WR�REVHU�
YDWLRQV��D�GHPDQG�WR�UHODWH�DEVWUDFW�WKHRULHV�WR�UHDOLW\��DQG�WKH�XVH�RI�LQVWUXPHQWV��
%DFRQ�OLVWHG�WKUHH�WDVNV�IRU�H[SHULPHQWDO�VFLHQFH��WR�LQYHVWLJDWH�WKH�FRQFOXVLRQV�RI�
WKH�VSHFXODWLYH�VFLHQFHV��WR�FRQVWUXFW�QHZ�LQVWUXPHQWV�DQG�WHFKQRORJLHV��DQG�WR�VXS�
SO\�SURJQRVWLFDWLRQV�DQG�SUHGLFWLRQV��+H�GLG�QRW�HODERUDWH��KRZHYHU��RQ�WKH�PHWKRG�
RI�WKLV�VFLHQFH��ZKLFK�ZDV�PRUH�D�FULWLTXH�RI�SXUH�V\OORJLVWLF�UHDVRQLQJ�WKDQ�D�ZHOO��
GH¿QHG�PHWKRG��<HW��KH�KDG�PXFK�WR�VD\�RQ�LWV�PDUYHOORXV�H[SHFWHG�UHVXOWV��7KLV�
ODVW�IHDWXUH��ZKLFK�ZDV�ORXG�DQG�LPDJLQDWLYH��KDV�ZRQ�%DFRQ�PXFK�RI�KLV�UHSXWD�
WLRQ��%DFRQ�HQYLVLRQHG� WKH�FRQVWUXFWLRQ�RI�ZRQGHUIXO� LQVWUXPHQWV�DQG�PDFKLQHV��
QHZ�PHGLFDO�FXUHV��DOFKHPLFDO�GLVFRYHULHV��DQG�PLOLWDU\�WHFKQRORJLHV�
2QH�RI�%DFRQ¶V�PRVW�SHUVLVWHQW�FRQYLFWLRQV�ZDV�WKDW�NQRZOHGJH�LV�QRW�JDLQHG�

VROHO\�IRU�LWV�RZQ�VDNH�EXW�LV�WR�EH�DSSOLHG�DQG�GLUHFWHG�WR�WKH�SURPRWLRQ�RI�KXPDQ�
FRQGLWLRQ��+H�WKHUHIRUH�SRUWUD\HG�DQ�LPDJH�RI�VFLHQFH�WKDW�OLQNHG�WKH�SURJUHVV�RI�
NQRZOHGJH�ZLWK�RSHUDWLRQDO��TXDVL��WHFKQLFDO�SURFHGXUHV��,Q�WKLV�QHZ�LGHDO��ZKLFK�
KDLOHG�WKH�XVHIXOQHVV�RI�NQRZOHGJH��WKH�SUDFWLFDO�VFLHQFHV�UHFHLYHG�SUHFHGHQFH��)RXU�
SUDFWLFDO�VFLHQFHV�KDG�WKH�XWPRVW�LPSRUWDQFH�LQ�WKLV�UHJDUG��QDPHO\��RSWLFV��DVWURO�
RJ\��DOFKHP\��DQG�PHGLFLQH��3UDFWLFDO�DOFKHP\�FDQ�SURORQJ�KXPDQ�OLIH�E\�FUHDW�
LQJ�DQ�³HTXDO�ERG\�´�LQ�ZKLFK�D�SHUIHFW�EDODQFH�DPRQJ�WKH�HOHPHQWV�LV�HVWDEOLVKHG��
Perspectiva�DQG�DVWURORJ\�ZRXOG�DVVLVW�E\�FRQVWUXFWLQJ�RSWLFDO�LQVWUXPHQWV�ZKLFK�
JDWKHU�WKH�FHOHVWLDO�UD\V�RI�EHQH¿FHQW�VWDUV�DQG�SURMHFW�WKHP��WKXV�UHQGHULQJ�WKH� 
HOHPHQWV�LQ�D�ERG\�SURSRUWLRQDO��6XFK�D�ERG\�ZRXOG�EH�UHVLVWDQW�WR�DOO�GHFD\�DQG�
ZRXOG�FRQIHU�LWV�LQFRUUXSWLELOLW\�WR�ERWK�PHGLFDWLRQV�DQG�RWKHU�ERGLHV��LQFOXGLQJ�
WKH�KXPDQ�ERG\�
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7KH�FRUH�RI�%DFRQ¶V�SKLORVRSK\�RI�QDWXUH�ZDV�KLV�WKHRU\�RI�WKH�PXOWLSOLFDWLRQ�
RI�VSHFLHV��ZKLFK� LV�D� WKHRU\�RI�FDXVDWLRQ��PHWLFXORXVO\�GHVFULEHG� LQ�De multi-
plicatione specierum��$�VSHFLHV�LV�D�IRUFH�RU�SRZHU�GH¿QHG�DV�WKH�³¿UVW�H൵HFW´�
RI�DQ�DJHQW�DQG�LVVXHG�E\�HYHU\�³DFWLYH�QDWXUH�´�,W�UHVHPEOHV�LWV�DJHQW�LQ�QDWXUH�
DQG�RSHUDWLRQ�DQG�LV�EURXJKW�IRUWK�RXW�RI�WKH�DFWLYH�SRWHQWLDOLW\�RI�WKH�PDWWHU�RI�
WKH�UHFLSLHQW��7KURXJK�VSHFLHV��WKH�DJHQW�D൵HFWV�LWV�UHFLSLHQWV�E\�UHQGHULQJ�WKHP�
VLPLODU�WR�LWVHOI�LQ�VRPH�UHVSHFW��0DWWHU�VWULYHV�WR�UHFHLYH�WKH�VSHFLHV�DQG�SDUWLFL�
SDWHV�LQ�WKHLU�SURGXFWLRQ�VLQFH�LW�KDV�DQ�LQKHUHQW�WHQGHQF\�WR�VHHN�LWV�SHUIHFWLRQ�
E\�UHFHLYLQJ�QHZ�IRUPV��%DFRQ�FRQFHLYHG�WKH�PXOWLSOLFDWLRQ�RI�VSHFLHV�DV�D�XQL�
YHUVDO�PHFKDQLVP��DFWLYH�LQ�SK\VLFDO��SHUFHSWXDO��DQG�HYHQ�VSLULWXDO�SURFHVVHV��+H�
GH¿QHG�WKH�DFWLRQ�RI�VSHFLHV�LQ�WKH�ERGLO\�GRPDLQ�DV�³QDWXUDO´��WKDW�LV��DV�VSRQWD�
QHRXV��RFFXUULQJ�DFFRUGLQJ�WR�UHJXODU�SURFHVVHV��7KH�GLYHUVLW\�RI�H൵HFWV�PDGH�E\�
VSHFLHV�LV�GXH�WR�WKH�GLYHUVLW\�DPRQJ�WKH�UHFLSLHQWV��HDFK�DFFRUGLQJ�WR�LWV�VSHFL¿F�
QDWXUH�DQG�DELOLW\�
7KH�PRVW� DFFHVVLEOH� H[DPSOH� RI� WKH� PXOWLSOLFDWLRQ� RI� VSHFLHV� LQ� D� PHGLXP�

DUH�OLJKW�UD\V�LVVXHG�E\�D�VRXUFH��-XVW�OLNH�OLJKW�UD\V��VSHFLHV�SURFHHG�UDGLDOO\�LQ�
VWUDLJKW�OLQHV��D�SURFHVVLRQ�ZKLFK�FDQ�EH�GHVFULEHG�JHRPHWULFDOO\��+HQFH��%DFRQ¶V�
SURIRXQG�LQWHUHVW�LQ�RSWLFV��+LV�PRVW�QRWDEOH�VFLHQWL¿F�DFKLHYHPHQW�ZDV�WKH�LQLWLD�
WLRQ�RI�WKH�WUDGLWLRQ�RI�perspectiva�LQ�WKH�/DWLQ�ZRUOG��GUDZLQJ�RQ�*UHHN��/DWLQDWH��
DQG�,VODPLFDWH�VRXUFHV��DQG�HVSHFLDOO\�$OKD]HQ��+H�VXFFHVVIXOO\�FRPPXQLFDWHG�
WKH�JHRPHWULFDO�SULQFLSOHV�RI�UHÀHFWLRQ�LQ�PLUURUV��WKH�SUHFHSW�RI�HTXDOLW\�RI�WKH�
DQJOHV�LQ�LQFLGHQFH�DQG�UHÀHFWLRQ��DQG�WKH�UXOHV�JRYHUQLQJ�WKH�ORFDWLRQ��VL]H��DQG�
GLUHFWLRQ�RI�LPDJHV�LQ�GL൵HUHQW�NLQGV�RI�PLUURUV��%DFRQ�HVWDEOLVKHG�WKH�SULQFLSOHV�
RI�UHIUDFWLRQ�DW�LQWHUIDFHV�RI�YDULRXV�PHGLD��KDQGHG�RYHU�D�PLQXWH�WUHDWPHQW�RI�WKH�
SKHQRPHQRQ�RI�SLQKROH� LPDJHV��DQG�FDOFXODWHG� WKH�YDOXH�RI����GHJUHHV�IRU� WKH�
PD[LPXP�HOHYDWLRQ�RI�WKH�UDLQERZ�
%DFRQ¶V�V\VWHP�RI�NQRZOHGJH�LV�JURXQGHG�LQ�WKH�UHFRJQLWLRQ�WKDW�PDWKHPDWLFV�

SOD\V�D�IXQGDPHQWDO�UROH�DPRQJ�WKH�VFLHQFHV�DQG�WKDW�LW�KROGV�WKH�NH\�WR�WKH�XQGHU�
VWDQGLQJ�RI�QDWXUH��LW�KHQFH�KDG�D�SURPLQHQW�UROH�LQ�KLV�SURJUDP�RI�UHIRUP��+H�SUR�
YLGHG�UHDVRQV�WR�UHGXFH�ORJLF�WR�PDWKHPDWLFV��DGYRFDWHG�WKH�XVH�RI�PDWKHPDWLFV�
LQ�SK\VLFDO�H[SODQDWLRQV��DQG�UHFRJQLVHG�LWV�DELOLW\�WR�SURYLGH�FHUWDLQW\��HVSHFLDOO\�
ZKHQ�FRPELQHG�ZLWK�H[SHULPHQWDO�VFLHQFH��,Q�KLV�VFLHQFH�RI�perspectiva��%DFRQ�
DSSOLHG�JHRPHWULFDO�DQDO\VLV�WR�RSWLFDO�SKHQRPHQD��VXFK�DV�WKH�UDLQERZ��LPDJHV�LQ�
PLUURUV��DQG�WKH�DSSDUHQW�GLVORFDWLRQ�RI�WKH�VWDUV��+LV�WKHRU\�RI�WKH�PXOWLSOLFDWLRQ�
RI�VSHFLHV�ZDV�HVWDEOLVKHG�RQ�D�JHRPHWULFDO�DQDO\VLV�RI�WKH�UDGLDWLRQ�RI�VSHFLHV��
+H�DGYRFDWHG�WKH�XVH�RI�PDWKHPDWLFV�LQ�UHOLJLRXV�ULWHV�DV�LQ�FKURQRORJ\��PXVLF��
V\PEROLVP��FDOHQGDU�UHIRUP��JHRJUDSKLFDO�NQRZOHGJH��DQG�DVWURORJ\�
%DFRQ¶V�LQWHUHVW�LQ�PDWKHPDWLFV�UHODWHV�WR�KLV�DFNQRZOHGJPHQW�RI�WKH�SRVVLELOLW\�

RI�SURYLGLQJ�DFFXUDWH�SUHGLFWLRQV�IRU�WKH�SURFHVVHV�RI�QDWXUH��+H�KHOG�WKDW�WKH�PXOWL�
SOLFDWLRQ�RI�VSHFLHV�FRQIRUPV�WR�D�VHW�RI�³ODZV�RI�QDWXUH´��RU�ODZV�RI�PDWHULDO�IRUPV���
6XFK�ODZV�LQFOXGH�WKH�ODZV�RI�UHÀHFWLRQ�DQG�RI�UHIUDFWLRQ��WKH�WZR�ODZV�RI�WKH�SHU�
SHQGLFXODU��WKH�ODZ�RI�XQLIRUP�DFWLRQ��DQG�WKH�ODZ�RI�LQYHUVH�SURSRUWLRQ�EHWZHHQ�
IRUFH�DQG�GLVWDQFH��+H�SUHVFULEHG�ODZV�WKDW�DSSO\�LQ�GRPDLQV�RWKHU�WKDQ�VSHFLHV�DQG�
DGGXFHG�WKH�ODZ�RI�XQLYHUVDO�QDWXUH��ZKLFK�JRYHUQV�WKH�EDODQFH�DPRQJ�WKH�HOHPHQWV�
DQG�HQVXUHV�ERWK�FRQWLQXLW\�DQG�SURJUHVVLRQ�RI�WKH�QDWXUDO�ZRUOG�
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,W�ZRXOG�EH�YHU\�GL൶FXOW�WR�RYHUHVWLPDWH�WKH�LPSRUWDQFH�WKDW�-HUHPLDK�+DFNHWW�
KDV�KDG�±�DQG�VWLOO�KDV�±�IRU�WKH�VWXG\�RI�5RJHU�%DFRQ¶V�WKRXJKW��2Q�WKH�RQH�KDQG��
OLPLWLQJ�WKH�UHOHYDQFH�RI�KLV�FRQWULEXWLRQV�WR�WKH�VFKRODUO\�GLVFXVVLRQ�ZRXOG�EH�
D�PLVWDNH��VLQFH�+DFNHWW�KDV�DOVR�PDQDJHG�WR�UHGLVFRYHU�DQG�SUHVHQW�%DFRQ�WR�D�
ZLGHU��QRQ��VSHFLDOLVHG�DXGLHQFH��2Q�WKH�RWKHU�KDQG��WKH�UHDGHU�FDQ�DVVHVV�GLUHFWO\�
+DFNHWW¶V�PDQLIROG��LPSUHVVLYH�FRQWULEXWLRQV�WR�VFKRODUVKLS�E\�ORRNLQJ�DW�WKH�OLVW�
RI�KLV�SXEOLFDWLRQV�DW�WKH�HQG�RI�WKLV�LQWURGXFWLRQ�
$W� WKH� YHU\� EHJLQQLQJ�RI� KLV� FDUHHU�� KRZHYHU�� -HUHPLDK�+DFNHWW¶V� HQFRXQWHU�

ZLWK�PHGLHYDO�SKLORVRSK\�ZDV�PDUNHG�E\�LQWHUHVWV�RWKHU�WKDQ�%DFRQ��,W�LV�OLNHO\�
WKDW�ZKHQ�+DFNHWW�EHJDQ�KLV�WUDLQLQJ�LQ�0HGLHYDO�6WXGLHV�DQG�3KLORVRSK\�DW�WKH�
8QLYHUVLW\�&ROOHJH�'XEOLQ�LQ�������KH�ZRXOG�QRW�KDYH�HYHQ�FRQVLGHUHG�ZRUNLQJ�
RQ�5RJHU�%DFRQ��+DFNHWW¶V� UHVHDUFK�ZDV� WKHQ� IRFXVHG� RQ�*HUPDQ�0\VWLFLVP��
GLUHFWHG�LQ�KLV�H[SORUDWLRQV�E\�)��;��0DUWLQ�26$�DQG�0LFKDHO�5LFKWHU��,Q�'XE�
OLQ��+DFNHWW�KDG�WKH�LQYDOXDEOH�RFFDVLRQ�WR�EH�WUDLQHG�E\�HPLQHQW�FKDUDFWHUV�RI�
WKH�VFKRODUO\�GHEDWH�� OLNH�-RKQ�-��2¶0HDUD��/XGZLJ�%LHOHU��-RKQ�&KLVKROP�DQG�
0LFKDHO�%HUWUDP�&URZH��+LV�ZLGH�LQWHUHVWV�DQG�VWXGLHV�OHG�KLP�WR�GLVFXVV�D�WKHVLV�
RQ�P\VWLFLVP�LQ�-RUGDQ�RI�4XHGOLQEXUJ�DQG�0HLVWHU�(FNKDUW��WKURXJK�ZKLFK�KH�
FRPSOHWHG�KLV�0�3KLO��SURJUDPPH�
'ULYHQ�E\�KLV�LQWHUHVW�LQ�PHGLHYDO�P\VWLFLVP��+DFNHWW�PRYHG�WR�7RURQWR��ZKHUH�

KH�ZDV�D൶OLDWHG�ZLWK� WKH�&HQWHU� IRU�0HGLHYDO�6WXGLHV�DQG� WKH�3RQWL¿FDO� ,QVWL�
WXWH�RI�0HGLDHYDO�6WXGLHV�VLQFH�ODWH�������,Q�WKDW�VSOHQGLG�SKLORVRSKLFDO�PLOLHX��
KRZHYHU��+DFNHWW�UHFHLYHG�D�SOXUDOLW\�RI�QHZ�LQWHOOHFWXDO�VWLPXOL�WKDW�GUDVWLFDOO\�
H[SDQGHG�KLV�UHVHDUFK�LQWHUHVWV��$V�KH�ZRXOG�ODWHU�UHFDOO��KLV�UHDGLQJ�RI�eWLHQQH�
*LOVRQ¶V�The Unity of Philosophical Experience��DV�DQ�XQGHUJUDGXDWH�LQ�'XEOLQ�� 
KDG�LQVWLOOHG�LQ�KLP�D�QHZ�DSSURDFK�WR�WKH�KLVWRU\�RI�SKLORVRSK\��+DFNHWW�EHQH¿WWHG�
IURP�WKH�VFKRODUO\�FRPPXQLW\�LQ�7RURQWR�GXULQJ�WKRVH�JLOGHG�\HDUV��ZLWK�VFKRODUV�
RI�WKH�FDOLEUH�RI�-RVHSK�2ZHQV��$UPDQG�0DXUHU��(GZDUG�6\QDQ��(GRXDUG�-HDX�
QHDX��-HG�=��%XFKZDOG��%HWVH\�3ULFH��-RFHO\Q�+LOOJDUWK��DQG�-DPHV�$��:HLVKHLSO��
7KH�7RURQWR�FRPPXQLW\� LQÀXHQFHG�+DFNHWW¶V�PHWKRG�DQG� LQWHUHVWV�SURIRXQGO\��
'XULQJ�WKRVH�\HDUV��+DFNHWW�DOVR�ZRUNHG�DV�D�WHDFKLQJ�DVVLVWDQW�LQ�WKH�'HSDUWPHQW�
RI�3KLORVRSK\�RI�6W��0LFKDHO�&ROOHJH��LQ�WKH�5HOLJLRXV�6WXGLHV�'HSDUWPHQW�RI�WKH�
8QLYHUVLW\�RI�7RURQWR��DQG�ODWHU�LQ�WKH�QHZ�DQG�YHU\�VXFFHVVIXO�SURJUDP�LQ�&HOWLF�
6WXGLHV�KHDGHG�E\�$QQH�'RROH\��6LQFH�������+DFNHWW�ZDV�DOVR� WHDFKLQJ�DW� WKH�
1RWUH�'DPH�&ROOHJH�RI�2KLR��ZKLFK�ZDV�WKHQ�D�ZRPHQ¶V�FROOHJH�GLUHFWHG�E\�WKH�
6LVWHUV�RI�1RWUH�'DPH�GH�1DPRXUV��+DFNHWW�ZRXOG�RIWHQ�UHFDOO�WKRVH�\HDUV�DQG�WKH�
YLEUDQW�FXOWXUDO�DQG�VRFLDO�OLIH�RI�&OHYHODQG��2KLR�
+DYLQJ�FRQWHPSODWHG�ZRUNLQJ�RQ�(ULXJHQD�� OHDYLQJ� �PRPHQWDULO\�� DVLGH�KLV�

UHVHDUFK�RQ�P\VWLFLVP��+DFNHWW�¿QDOO\�GHFLGHG�WR�ZULWH�KLV�3K�'��GLVVHUWDWLRQ�RQ�
5RJHU�%DFRQ¶V�Scientia experimentalis��VXSHUYLVHG�E\�:HLVKHLSO��$�IRUPHU�-XQ�
LRU�)HOORZ�RI�0DVVH\�&ROOHJH������±�����+DFNHWW�GHIHQGHG�KLV�3K'�GLVVHUWDWLRQ�
WKHUH�LQ�0DUFK�RI�������)ROORZLQJ�KLV�3K'�GHIHQFH��+DFNHWW�VWDUWHG�WR�HVWDEOLVK�
D� VHULHV� RI� SURPLVLQJ� FROODERUDWLRQV��+H� FRQVXOWHG�ZLWK�5LFKDUG�/HPD\� DW� WKH�
&LW\�8QLYHUVLW\� RI�1HZ�<RUN� RQ� WKH� LPSRUWDQFH� RI� SVHXGR��3WROHP\¶V�Centilo-
TXLXP�� ,Q�������KH�SDUWLFLSDWHG� LQ� WKH�1(+�VXPPHU�6HPLQDU�RQ�/DZ�DQG�9LU�
WXH�LQ�-HZLVK��,VODPLF�DQG�&KULVWLDQ�7UDGLWLRQV�DW�<HVKLYD�8QLYHUVLW\�GLUHFWHG�E\�
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3URIHVVRU�$UWKXU�+\PDQ��7KHUH��KH�ZDV�LQWURGXFHG�WR�3DXO�2VFDU�.ULVWHOOHU��ZKR�
ODWHU�JUDQWHG�KLP�D�YHU\� ORQJ� �DQG�³PHPRUDEOH�´�DV�+DFNHWW� UHFDOOV�� LQWHUYLHZ�
WKDW�PRWLYDWHG�+DFNHWW�WR�SURFHHG�ZLWK�KLV�DFDGHPLF�FDUHHU��$V�+DFNHWW�SRLQWHG�
RXW�UHFHQWO\��.ULVWHOOHU¶V�³HQFRXUDJHPHQW�ZRXOG�UHPDLQ�IXQGDPHQWDO´�IRU�\HDUV�
WR�FRPH�
/DWHU�LQ�������+DFNHWW�ZDV�KLUHG�E\�WKH�8QLYHUVLW\�RI�6RXWK�&DUROLQD��6LQFH�

WKHQ��KH�KDV�VKDSHG�WKH�PLQGV�DQG�FDUHHUV�RI�LQQXPHUDEOH�86&�VWXGHQWV��WR�ZKRP�
KH�WDXJKW�DQ�LPSUHVVLYH�QXPEHU�RI�FRXUVHV�±�IURP�LQWURGXFWLRQV�WR�SKLORVRSK\��
ORJLF��DQG�HWKLFV��WR�PHGLHYDO�DQG�5HQDLVVDQFH�SKLORVRSK\��DQG�SKHQRPHQRORJ\��
,Q�KLV�VHPLQDUV��+DFNHWW�GHPRQVWUDWHG�WKH�UHOHYDQFH�RI�PHGLHYDO�SKLORVRSK\�IRU�
PRGHUQ�SKLORVRSK\��UHODWLQJ�LW�WR�WKH�ZRUNV�RI�5HQp�'HVFDUWHV��&KDUOHV�6��3LHUFH��
DQG�0DUWLQ�+HLGHJJHU��,Q�����±����+DFNHWW�ZDV�LQYROYHG�LQ�VHWWLQJ�XS�WKH�QHZ�
3K'� 3URJUDP� LQ� 3KLORVRSK\� DW� WKH� 8QLYHUVLW\� RI� 6RXWK� &DUROLQD�� ,Q� ����� KH�
EHFDPH�WKH�VHFRQG�*UDGXDWH�'LUHFWRU�RI�WKH�SURJUDP��3ULRU�WR�WKLV�WLPH��KH�KDG�
GLUHFWHG�PDQ\�0$�VWXGHQWV�LQ�WKH�VWXG\�RI�WKH�KLVWRU\�RI�SKLORVRSK\�DQG�VFLHQFH��
$PRQJ�WKH�GRFWRUDO�VWXGHQWV�WKDW�+DFNHWW�VXSHUYLVHG��ZH�VKDOO�UHFDOO�-RKQ�&DWD�
ODQR��&\QWKLD�%��%U\VRQ��'DYLG�3U]HNXSRZVNL��DQG�&DOHE�&ROOH\��:KLOH�GR]HQV�
PRUH�ZHUH�WKH�0$�VWXGHQWV�WKDW�KH�OHG�WKURXJK�WKHLU�VWXG\�RI�WKH�KLVWRU\�RI�SKL�
ORVRSK\�DQG�VFLHQFH�
,QGHHG��+DFNHWW¶V�WHDFKLQJ�DQG�VXSHUYLVLRQ�UHÀHFWV�KLV�ZLGH�LQWHUHVWV�LQ�PHGL�

HYDO�SKLORVRSK\�DQG�EH\RQG��,Q�WKLV�UHJDUG��D�FHQWUDO�UROH�LV�SOD\HG�E\�WKH�VWXG\�
RI�5RJHU�%DFRQ��RI�FRXUVH��%XW�+DFNHWW�DOVR�GLYHG�LQWR�WKH�UHÀHFWLRQV�RI�(FNKDUW�
DQG� *HUPDQ�0\VWLFLVP�� 5HQDLVVDQFH� SKLORVRSK\� �HVSHFLDOO\� )LFLQR� DQG� 3RP�
SRQD]]L���HDUO\�PRGHUQ�SKLORVRSK\��DQG�SKHQRPHQRORJ\��LQ�SDUWLFXODU��+XVVHUO��
+HLGHJJHU��DQG�0HUOHDX��3RQW\���7KLV�LQWHUWZLQLQJ�RI�LQWHUHVWV�FRUUHVSRQGV�WR�WKH�
GHYHORSPHQW�RI�D�XQLTXH�DQG�EULOOLDQW�SKLORVRSKLFDO�PLQG�WKDW�KDV�WRXFKHG�ERWK�
WKH�LQWHOOHFWV�DQG�KHDUWV�RI�PDQ\�FROOHDJXHV�DQG�VWXGHQWV�ZRUOGZLGH��+DFNHWW�GLG�
VR�WKURXJK�WKH�JUHDW�QXPEHU�RI�VWXGLHV�KH�SXEOLVKHG��2I�WKRVH��OHW�XV�UHFDOO� WKH�
WZR�PRQXPHQWDO�FRQWULEXWLRQV�WR�WKH�VWXG\�RI�5RJHU�%DFRQ¶V�WKRXJKW��2Q�WKH�RQH�
KDQG�� WKH�YROXPH�Roger Bacon and the Sciences: Commemorative Essays� WKDW�
+DFNHWW�HGLWHG�LQ������IRU�%ULOO�KDV�EHHQ�DQG�VWLOO�LV�WKH�PDLQ�UHIHUHQFH�IRU�WKH�
VWXG\�RI�%DFRQ¶V�UHÀHFWLRQV��2Q�WKH�RWKHU��WKH�VSHFLDO�LVVXH�RI�Vivarium��³5RJHU�
%DFRQ�DQG�$ULVWRWHOLDQLVP�´�HGLWHG�E\�+DFNHWW�DJDLQ�LQ�������SUHVHQWHG�WKH�SKLOR�
VRSKLFDO�YDOXH�RI�%DFRQ¶V� WKRXJKW� WR� WKH�ZLGHU� FRPPXQLW\�RI� VFKRODUV�� UHVXOW�
LQJ�LQ�D�³UHGLVFRYHU\´�RI�%DFRQ¶V�SKLORVRSK\��7KHVH�WZR�JURXQG��EUHDNLQJ�ZRUNV�
DUH�SUHFHGHG�DQG�IROORZHG�E\�DQ�LPSUHVVLYH�QXPEHU�RI�IXUWKHU�FRQWULEXWLRQV�RQ�
%DFRQ��(FNKDUW��$TXLQDV��*URVVHWHVWH��DQG�PDQ\�PRUH�FKDUDFWHUV�RI�WKH�KLVWRU\�
RI�SKLORVRSK\�
<HW�� EHVLGH� KLV� SXEOLFDWLRQV��+DFNHWW¶V� VKDUS�PLQG� DQG� XQFRPPRQ� NLQGQHVV�

WRXFKHG�PDQ\�RI�XV�ZKR�KDG�WKH�FKDQFH�WR�NQRZ�KLP�LQ�SHUVRQ��7KDW�KDV�QHYHU�
EHHQ�TXLWH�FRPSOLFDWHG��+DFNHWW¶V�peregrinatio academica�OHG�KLP�WR�PDQ\�LQWHU�
QDWLRQDO� DFDGHPLF� LQVWLWXWLRQV� HLWKHU� DV� IHOORZ�RU� DV� LQYLWHH�� IURP�%LQJKDPWRQ�
8QLYHUVLW\� WR� /RQGRQ�� )UDQNIXUW�� 3DULV�� DQG� )ORUHQFH� �6,60(/��� )RU� WKH� SDVW�
���\HDUV��+DFNHWW�SDUWLFLSDWHG�LQ�WKH�UHJXODU�&RQIHUHQFHV�RQ�0HGLHYDO�3KLORVR�
SK\�LQ�+DQQRYHU��KHOG�DW�WKH�/HLEQL]�+RXVH�DQG�RUJDQLVHG�E\�3URIHVVRU�*�QWKHU�
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0HQVFKLQJ��2Q� DOO� WKHVH� RFFDVLRQV�� -HUHPLDK�+DFNHWW� KDV�PDQDJHG� WR� JLYH� WR�
WKRVH�ZKR�OLVWHQHG�WR�KLV�WDONV�DQG�VSRNH�ZLWK�KLP�WKH�VHQVH�RI�EHLQJ�HQJDJHG�LQ�
D�GHYHORSLQJ�SKLORVRSKLFDO�LQYHVWLJDWLRQ��7KLV�LV�RQH�RI�+DFNHWW¶V�PRVW�SHFXOLDU�
WUDLWV��HYHQ�LI�\RX�KDYH�QR�VSHFL¿F�LQWHUHVW�LQ�WKH�WRSLF�RI�KLV�GLVFXVVLRQ��ZKHQ�
WKH�WDON�LV�RYHU��\RX�ZLOO�EH�LQWULJXHG�E\�WKH�TXHVWLRQV�DQG�SRLQWV�WKDW�KH�UDLVHV�
WKURXJK�KLV�HQFRPSDVVLQJ�NQRZOHGJH�RI�PHGLHYDO�WKRXJKW��7KHVH�SRLQWV�DOZD\V�
WUDQVFHQG�WKH�OLPLWV�RI�D�VLQJOH�WDON�RU�VXEMHFW�WR�HPEUDFH�WKH�WRWDOLW\�RI�WKH�KLVWRU\�
RI�SKLORVRSK\�DQG�SKLORVRSK\�LWVHOI��7KH�HGLWRUV�RI�WKLV�YROXPH�NQRZ�WKLV�NLQG�
RI�IHHOLQJ�YHU\�ZHOO��2QH�RI�WKHP��1LFROD�3ROORQL��ZLOO�DOZD\V�EHDU�LQ�KLV�PLQG�
WKH�VSOHQGLG�ZHHN�KH�VSHQW�WRJHWKHU�ZLWK�-HUHPLDK�+DFNHWW�DQG�KLV�ZLIH��/LOOD��LQ�
&ROXPELD��6RXWK�&DUROLQD��IRU�D�FRQIHUHQFH�RQ�SKLORVRSKLFDO�WUDQVIHUV�RI�NQRZO�
HGJH�ZLWK�.DWMD�9HKORZ�DQG�&DOHE�&ROOH\�RUJDQLVHG�E\�+DFNHWW��7KH�ZHHN�HQGHG�
ZLWK�DWWHQGDQFH�DW�D�%RE�'\ODQ�FRQFHUW��:H�KDG�DQ�H[SHULHQFH�RI�DUW�� VFLHQFH��
PXVLF��DQG�SKLORVRSK\�WKDW�ZDV�GHOLJKWIXOO\�XQLTXH��7KH�RWKHU��<DHO�.HGDU��ZLOO�
QHYHU�IRUJHW�WKH�IDVFLQDWLQJ�FRQYHUVDWLRQV�VKH�KDG�ZLWK�+DFNHWW��LQ�GLYHUVH�ORFD�
WLRQV�VXFK�DV�/LQFROQ��%RVWRQ��*HRUJHWRZQ��DQG�8WUHFKW��6KH�HVSHFLDOO\�UHFDOOV�
+DFNHWW¶V�H[FLWHPHQW��DW�D�OXQFK�LQ�3DULV��RYHU�WKH�GHOHWHG�SDJHV�RI�D�PDQXVFULSW�
DQG�WKH�VLQJOH�LQVWDQFH�ZKLFK�KH�IRXQG�RI�%DFRQ�DGPLWWLQJ�WR�D�PLVWDNH��2Q�DOO�
WKRVH�RFFDVLRQV��VKH�ZDV�LQVSLUHG�E\�+DFNHWW¶V�XQHQGLQJ�FXULRVLW\��WKH�EUHDGWK�RI�
KLV�LQWHUHVWV�DQG�NQRZOHGJH��DQG�WKH�VKDUSQHVV�RI�KLV�KXPRXU�
,Q�������WKH�QHZO\�HVWDEOLVKHG�5RJHU�%DFRQ�5HVHDUFK�6RFLHW\�HOHFWHG�-HUHPLDK�

+DFNHWW�DV�LWV�¿UVW�SUHVLGHQW��7KDW�ZDV�RQO\�SDUW�RI�WKH�VFKRODUO\�DFNQRZOHGJPHQW�
RI�KLV�LPSRUWDQW�UROH�LQ�SURPRWLQJ�WKH�VWXG\�RI�5RJHU�%DFRQ�ZLWKLQ�PHGLHYDO�SKL�
ORVRSK\�DQG�VFLHQFH��$QRWKHU��DJDLQ�SDUWLDO��DFNQRZOHGJPHQW�RI�+DFNHWW¶V�FRQWUL�
EXWLRQ�FRQVLVWV�RI�WKLV�YROXPH��:LWK�LW��PDQ\�RI�+DFNHWW¶V�FROOHDJXHV�DQG�VWXGHQWV�
ZDQW�WR�R൵HU�D�WULEXWH�WR�KLV�LQVSLULQJ�DQG�LQTXLVLWLYH�FXULRVLW\��,Q�DFFRUGDQFH�ZLWK�
+DFNHWW¶V� FRQFHUQ�ZLWK� GL൵HUHQW� WRSLFV� LQ�%DFRQ¶V�ZRUNV�� WKH� YROXPH� R൵HUV� D�
VHOHFWLRQ�RI�QHZ�DSSURDFKHV��TXHVWLRQV��DQG�LVVXHV�
7KH�FKDSWHUV�LQ�WKLV�YROXPH�DGGUHVV�VHYHUDO�NH\�SRLQWV�RI�%DFRQ¶V�WKRXJKW��RI�

ZKLFK�WKH�PRVW�QRWDEOH�DUH�KLV�PHWDSK\VLFV��KLV�HSLVWHPRORJ\��DQG�KLV�SURJUDP�
RI�UHIRUP��6SHFL¿FDOO\��WKH�VWXGLHV�IRFXV�RQ�%DFRQ¶V�WKHRU\�RI�PXOWLSOLFDWLRQ�RI�
VSHFLHV��KLV�VWUXJJOH�ZLWK�WKH�SUREOHP�RI�WKH�NQRZDELOLW\�RI�PDWHULDO�VLQJXODUV��KLV�
TXHVW�WR�SURORQJ�WKH�KXPDQ�OLIHVSDQ��WKH�VWDWXV�KH�DVVLJQHG�WR�DOFKHP\��KLV�SRVL�
WLRQ�UHJDUGLQJ�WKH�SUREOHPV�RI�K\ORPRUSKLVP�DQG�SK\VLFDO�DOWHUDWLRQ��WKH�SODFH�
KH�DVVLJQHG� WR� WKHRORJ\��DQG�KLV� UHODWLRQV�ZLWK�KLV�FRQWHPSRUDULHV��&RQVLGHUHG�
WRJHWKHU��WKH�FKDSWHUV�FROOHFWHG�LQ�WKLV�YROXPH�SURYLGH�D�YLYLG�SLFWXUH�RI�%DFRQ¶V�
SKLORVRSKLFDO��VFLHQWL¿F��DQG�SROLWLFDO�RULJLQDOLW\��¿UPO\�SODFHG�ZLWKLQ�D�KLVWRULFDO�
FRQWH[W�
7KH� ¿UVW� SDUW� RI� WKH� YROXPH� LV� GHGLFDWHG� WR� 5RJHU� %DFRQ¶V� H[DPLQDWLRQ� RI�

QDWXUH�DV�D�SKLORVRSKLFDO�DQG�VFLHQWL¿F�VXEMHFW��0LFKHOD�3HUHLUD¶V�FKDSWHU��³5RJHU�
%DFRQ�RQ�1DWXUH�´�REVHUYHV�WKDW�³QDWXUH´�LQ�%DFRQ�LV�OLQNHG�IURP�WKH�RXWVHW�ZLWK�
WKH�QRWLRQ�RI�SRZHU��WKH�PRVW�W\SLFDO�IHDWXUH�RI�ZKLFK�RQ�ERWK�WKH�PHWDSK\VLFDO�
DQG�SK\VLFDO�OHYHOV�LV�LWV�FUHDWLYH�LPSXOVH��$FFRUGLQJO\��%DFRQ�GH¿QHV�QDWXUH�DV�
virtus��D�IRUFH�WKDW�RSHUDWHV�DV�D�QRQ��YROXQWDU\�SULQFLSOH�RI�JHQHUDWLRQ��WUDQVIRU�
PDWLRQ��DQG�PRYHPHQW��LQ�ERWK�WKH�ERGLO\�ZRUOG�DV�D�ZKROH�DQG�LWV�LQGLYLGXDOV��,Q�



Introduction� ��

WKLV�FRQWH[W��WKH�WHUP�nature�GHVFULEHV�ERWK�WKH�HVVHQFH�RI�D�WKLQJ�DQG�LWV�DFWLYLW\��
7KLV� FRQFHSWLRQ�RI�QDWXUH�DOORZV� WKH�GH¿QLWLRQ�RI� DUWL¿FLDO�KXPDQ�SURGXFWLRQV�
DV� QDWXUDO� DQG� KHQFH� D� SDUW� RI� QDWXUH��1DWXUH� DQG� LQWHOOHFW�� 3HUHLUD� SRLQWV� RXW��
DUH�H൶FLHQW�FDXVHV��GL൵HULQJ�LQ�WKH�VRXUFH�RI�DFWLRQ�DQG�LQ�WKHLU�XQLIRUPLW\��$V�D�
FRQVHTXHQFH��DUW�QHHG�QRW�OLPLW�LWVHOI�WR�WKH�LPLWDWLRQ�RI�QDWXUH�EXW�FDQ�DOVR�OHDG�
LW�WR�LWV�SHUIHFWLRQ�
$XWKRUHG�E\�&HFLOLD�3DQWL��WKH�QH[W�FKDSWHU�DGGUHVVHV�%DFRQ¶V�LQWHUSUHWDWLRQ�RI�

KRZ�QDWXUH�DQG�FKDQFH�DUH�LQWHUWZLQHG��,Q�KHU�³5RJHU�%DFRQ�RQ�&KDQFH�LQ�1DWX�
UDO�*HQHUDWLRQ�LQ�WKH�Questiones supra octo libros Physicorum Aristotelis�´�3DQWL�
H[DPLQHV�%DFRQ¶V�QRWLRQ�RI�WKH�³DFWLYH�SRWHQWLDOLW\´�RI�QDWXUDO�PDWWHU��'L൵HUHQWO\�
IURP�SULPH�PDWWHU��QDWXUDO�PDWWHU�KDV�VRPH�FDXVDWLYH�SRZHU��ZKLFK� LV�GLUHFWHG�
E\�WKH�H[WHUQDO�FHOHVWLDO�YLUWXHV�DQG�HQDEOHV�WKH�SURFHVVHV�RI�QDWXUDO�FKDQJH��7KH�
QRWLRQ�RI�DFWLYH�SRWHQWLDOLW\��KRZHYHU��HQWDLOV�VRPH�SUREOHPDWLF�RXWFRPHV�ZKHQ�
FKDQFH�LV�FRQVLGHUHG��2Q�WKH�RQH�KDQG��FHOHVWLDO�YLUWXHV�DUH�LQWHQWLRQDO�DQG�FDQ�
QRW�FDXVH�DFFLGHQWV��2Q�WKH�RWKHU�KDQG��WKH�DFWLYH�SRWHQWLDOLW\�RI�QDWXUDO�PDWWHU�
FDQQRW�FDXVH�DFFLGHQWV�HLWKHU��EHFDXVH�RI�LWV�QDWXUDO�VWDWXV��%DFRQ¶V�VROXWLRQ�IRO�
ORZV�$YLFHQQD¶V�GLVWLQFWLRQ�EHWZHHQ�WKH�¿UVW�DQG�VHFRQG�LQWHQWLRQV�RI�XQLYHUVDO�
QDWXUH��:KLOH�WKH�¿UVW�LQWHQWLRQ�LV�WR�LPLWDWH�WKH�¿UVW�PRYHU��WKH�VHFRQG�LQWHQWLRQ�
LV�GLUHFWHG�WR�QDWXUDO�PDWWHU�DQG�WKH�JHQHUDWLRQ�RI�QDWXUDO�WKLQJV��,W�LV�WKLV�VHFRQG�
LQWHQWLRQ�RI�WKH�XQLYHUVDO�QDWXUH�WKDW�FDXVHV�LQFLGHQWDO�HYHQWV��SURYLGLQJ�IRUPV�LQ�
FDVHV�RI�DQ�RYHUDEXQGDQFH�RI�PDWWHU�DV�WR�JXDUDQWHH�WKH�EHVW�SRVVLEOH�RXWFRPH�
$XWKRUHG�E\�&HFLOLD�7ULIRJOL��WKH�QH[W�FKDSWHU�LV�IRFXVHG�RQ�DQRWKHU�SLOODU�RI�

%DFRQ¶V�QDWXUDO�SKLORVRSK\��KLV�WKHRU\�RI�VXEVWDQWLDO�FKDQJH��,Q�KHU�³5RJHU�%DFRQ�
RQ�6XEVWDQWLDO�&KDQJH�´�7ULIRJOL�VKRZV�WKH�RULJLQDOLW\�RI�%DFRQ¶V�GRFWULQH�RI�JHQ�
HUDWLRQ�DQG�FRUUXSWLRQ��ZKLFK�VWDQGV�LQ�FRQWUDVW�ZLWK�WKH�FRPPRQ�PHGLHYDO�LQWHU�
SUHWDWLRQ�WKDW�VXEVWDQWLDO�FKDQJH�LV�LQVWDQWDQHRXV��$FFRUGLQJ�WR�%DFRQ��VXEVWDQWLDO�
FKDQJH� KDSSHQV� LQ� WLPH� DQG� LQYROYHV� GL൵HUHQW� GHJUHHV� RI� FRPSOHWLRQ��7ULIRJOL�
VWUHVVHV� WKDW�%DFRQ¶V� GRFWULQH� LV� JURXQGHG� LQ� WKH� IXQGDPHQWDO� DVVXPSWLRQ� WKDW�
WKH�JUDGXDOLW\�ZKLFK�LV�DSSUHFLDWHG�LQ�DFFLGHQWDO�IHDWXUHV�PXVW�EH�DGPLWWHG�DOVR�
LQ� WKH�FDVH�RI�VXEVWDQWLDO�FKDQJH��$FFRUGLQJ�WR�%DFRQ�� WKH�FRQVHFXWLYH�GHJUHHV�
RI�D�VXEVWDQFH�XQGHUJRLQJ�FKDQJH�GR�QRW�KDYH�FRUUHVSRQGLQJ�VXEVWDQWLDO�IRUPV��
7KH�SURFHVV�FDQ�EH�H[SODLQHG�E\�WKH�LQWHQVLRQ�DQG�UHPLVVLRQ�RI�DFFLGHQWV�ZKLFK�
SURYLGH�WKH�VWUXFWXUDO�PRGHO�IRU�VXEVWDQWLDO�GHJUHHV�
:LWK�1LFROD�3ROORQL¶V�FKDSWHU��³5RJHU�%DFRQ�RQ�WKH�&RQFHLYDELOLW\�RI�0DWWHU�´�

WKH�IRFXV�VKLIWV�WR�WKH�WHQVLRQ�EHWZHHQ�QDWXUDO�SKLORVRSK\�DQG�PHWDSK\VLFV��7KH�
FKDSWHU�H[SORUHV�%DFRQ¶V�VROXWLRQ�WR�WKH�SUREOHP�RI�WKH�FRQFHLYDELOLW\�RI�SULPH�
PDWWHU��ZKLFK��E\�UHDVRQ�RI�LWV�IRUPOHVVQHVV��ZDV�WKRXJKW�WR�HVFDSH�WKH�FDSDFLWLHV�
RI�WKH�KXPDQ�LQWHOOHFW��7KH�RULJLQDOLW\�RI�%DFRQ¶V�RQWRORJ\�DQG�KLV�SKLORVRSKLFDO�
LQWHUHVWV�OHG�KLP�WR�FRQVLGHU�³PDWWHU´�SULPDULO\�DV�VHFRQGDU\�PDWWHU��WKH�ODVW�VWHS�
RI� D� FKDLQ�RI�K\ORPRUSKLF�FRPSRVLWHV� URRWHG� LQ� WKH�genus generalissimum��$V�
D�FRQVHTXHQFH�RI�%DFRQ¶V�SHFXOLDU�K\ORPRUSKLVP��SULPH�PDWWHU�FDQ�EH�JUDVSHG�
E\�D�FRPELQDWLRQ�RI�WZR�VWUDWHJLHV�±�DQDORJ\�DQG�DEVWUDFWLRQ��%\�KLV�GLVFXVVLRQ�
RI�WKLV�FXULRXV�RXWFRPH��3ROORQL�H[DPLQHV�%DFRQ¶V�WKHRU\�RI�PDWWHU�IURP�D�ZLGH�
SRLQW�RI�YLHZ�E\�ZKLFK�WKH�GHSHQGHQFH�RI�%DFRQ¶V�QDWXUDO�SKLORVRSK\�RQ�PHWD�
SK\VLFV�FDQ�EH�EHWWHU�DSSUHFLDWHG�
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7KHR� .REXVFK¶V� FKDSWHU�� ³Ens rationis:� hEHU� GLH� YLHOIDFKH� %HGHXWXQJ� GHV�
*HGDQNHQGLQJEHJUL൵V�´�WRXFKHV�DQRWKHU�DVSHFW�RI�%DFRQ¶V�HSLVWHPRORJ\��QDPHO\��
WKH�FRQFHSW�RI�HQWLW\�RI�WKRXJKW��.REXVFK�REVHUYHV�WKDW�%DFRQ�GH¿QHV�D�WKRXJKW��
HQWLW\�DV�WKDW�ZKLFK�LV�FRJQLVHG�LQ�WKH�IRUP�RI�SURSRVLWLRQV�LQ�WKH�VRXO��$�WKRXJKW��
HQWLW\�FRXOG�EH�HLWKHU�FRJQLVHG�VHQWHQFHV��QXPEHUV��UHODWLRQV��WLPH��RU�XQLYHUVDOV��
8QLYHUVDOV� LQFOXGH�¿UVW� LQWHQWLRQV��ZKLFK�VLJQLI\� WKH�XQLYHUVDOV�H[LVWLQJ�ZLWKLQ�
H[WHUQDO� HQWLWLHV�� DQG� VHFRQG� LQWHQWLRQV�� QDPHO\�� WKH� FRQFHSWV�RI� UHÀHFWLRQ� DQG�
WKH�REMHFWV�RI�SKDQWDV\��OLNH�D�JROGHQ�PRXQWDLQ�RU�D�FKLPDHUD��,Q�KLV�ODWHU�ZRUN��
%DFRQ�PDNHV�D�GLVWLQFWLRQ�EHWZHHQ�VXEMHFWLYH�DQG�REMHFWLYH�LQWUD��PHQWDO�H[LVW�
HQFH��,Q�DGGLWLRQ��.REXVFK�SRLQWV�RXW�WKDW�LQ�%DFRQ¶V�WKHRU\�RI�WKH�UDLQERZ��KH�
HODERUDWHV�D�WKHRU\�RI�D�SKHQRPHQDO�EHLQJ��7KLV�NLQG�RI�EHLQJ�FRUUHVSRQGV�LQ�WKH�
UHDOP�RI�WKH�VHQVRU\�WR�ZKDW�LV�UHSUHVHQWHG�E\�WKH�REMHFWLYH�EHLQJ�LQ�WKH�UHDOP�RI�
WKH�LQWHOOHFWLYH��DQG��DV�.REXVFK�XQGHUOLQHV��LWV�RULJLQV�FDQ�EH�IRXQG�LQ�WKH�6WRLF�
GRFWULQH�RI�KXPDQ�FRQVFLRXVQHVV�
1H[W�� WKH�YROXPH� VKLIWV� WR� H[DPLQH�%DFRQ¶V� SURJUDPPH�RI� UHIRUP�DLPHG� DW�

UHVKDSLQJ� /DWLQ� NQRZOHGJH� IURP� LWV� IRXQGDWLRQV� ±� HGXFDWLRQ�� XQLYHUVLW\�� DQG�
UHVHDUFK�PHWKRGV��*XQWKHU�0HQVFKLQJ¶V� FKDSWHU�� ³5RJHU�%DFRQV� ,GHH�GHU�(LQ�
KHLW�GHU�:LVVHQVFKDIW�XQG�GHV�XQLYHUVDOHQ�)ULHGHQV�´�DUJXHV�WKDW�RQH�RI�WKH�FHQ�
WUDO�JRDOV�RI�%DFRQ¶V�UHIRUP�ZDV�WR�SURPRWH�ZRUOG�SHDFH��0HQVFKLQJ�REVHUYHV�
WKDW� %DFRQ� VHFXODULVHV� WKH� LGHD� RI� pax Christiana�� DOWKRXJK� UHFNRQLQJ� WKDW� LWV�
DFKLHYHPHQW�VKRXOG�SDVV�WKURXJK�HFFOHVLDVWLF�SRZHU�DQG�WKH�SULPDF\�RI�WKH�3RSH��
$FFRUGLQJ�WR�%DFRQ��WKH�XQLW\�RI�WKH�FKXUFK�ZRXOG�HQVXUH�WKH�XQLW\�RI�VFLHQFH��
ZKLFK�LV�YLWDO�LQ�KLV�FRQFHSWLRQ�IRU�D�IXOO�UHDOLVDWLRQ�RI�VFLHQFH¶V�SRWHQWLDO��7KH�
XQLW\�RI�UHDVRQ�GHSULYHG�ZDU�RI�DQ\�UDWLRQDO�OHJLWLPDWLRQ�DQG�FDOOV�IRU�WKH�XQLW\�RI�
PDQNLQG��0HQVFKLQJ�DOVR�VWUHVVHV�WKH�SLYRWDO�UROH�RI�DOFKHP\�DQG�H[SHULPHQWDO�
VFLHQFH�LQ�%DFRQ¶V�SODQ�RI�UHIRUP��%RWK�GLVFLSOLQHV�VKRZ�WKDW�QDWXUH�LV�QRW�MXVW�
D�VWDWLF�VWUXFWXUH�IRU�FRQWHPSODWLRQ��EXW�D�VXEVWUDWH�RI�DFWLRQV�PDGH�WR�SURPRWH�
KXPDQ�EOLVV�DQG�VRFLHW\¶V�SHUIHFWLRQ��$FFRUGLQJO\��WKH�WKHRORJLFDO�JRDO�RI�VDOYD�
WLRQ�FDQ�EH�DWWDLQHG�RQO\�E\�D�SHDFHIXO�HQKDQFHPHQW�RI�WKH�FRPPXQLW\�RI�KXPDQV�
1LNRODXV� (JHO¶V� FKDSWHU�� ³5RJHU� %DFRQ¶V�1HZ� )RXQGLQJ� RI� WKH� 6FLHQFHV� LQ�

WKH� 7KLUWHHQWK� &HQWXU\�´� H[DPLQHV� %DFRQ¶V� SURJUDPPH� RI� UHIRUP� LQ� WHUPV� RI�
ZKDW�(JHO�FDOOV�³VFLHQWL¿F��KLVWRULFDO�FUHDWLRQLVP�´�6WDUWLQJ�ZLWK�D�GLVFXVVLRQ�RI�
%DFRQ¶V�FULWLFLVP�RI�WKH�VWDWH�RI�VWXGLHV�RI�KLV�WLPH�DQG��LQ�SDUWLFXODU��WKH�³VHYHQ�
VLQV´�RI� WKHRORJ\��(JHO�SRLQWV�RXW�%DFRQ¶V�HPSKDVLV�RQ� WKH�GLUHFW� VWXG\�RI� WKH�
%LEOH��7KLV�SRLQW�LV�FRQQHFWHG�WR�WKH�XUJHQF\�IHOW�E\�%DFRQ�WR�LQVWLWXWLRQDOLVH�WKH�
VWXG\�RI� ODQJXDJHV� IRU� ELEOLFDO� H[HJHVLV� DQG� WKH�XVH� RI� VFLHQFHV��$FFRUGLQJ� WR�
(JHO�� WKH�HVVHQFH�RI�%DFRQ¶V� VFLHQWL¿F��KLVWRULFDO� FUHDWLRQLVP� LV� WKH� UHWULHYDO�RI�
DQ�DOO��HQFRPSDVVLQJ�NQRZOHGJH�WKDW�ZDV�UHYHDOHG�WR�WKH�SURSKHWV�RI�*RG�DW�WKH�
EHJLQQLQJ�RI�WKH�ZRUOG�DQG�ZKLFK�LV�FRQWDLQHG�LQ�WKH�6FULSWXUHV��7KLV�³VFLHQWL¿F�
PHVVLDQLVP´�ZDV�JURXQGHG�RQ�WKH�DFNQRZOHGJPHQW�WKDW�NQRZOHGJH�LV�PHDQW�WR�
LPSURYH�WKH�KXPDQ�FRQGLWLRQ�RI�ERWK�LQGLYLGXDOV�DQG�WKH�&KULVWLDQ�VRFLHW\�
7KH�QH[W�WZR�FKDSWHUV�RI�WKH�YROXPH�H[DPLQH�WKH�SODFH�DQG�IXQFWLRQ�RI�VSHFL¿F�

VFLHQFHV�ZLWKLQ�%DFRQ¶V�SURMHFW�RI�UHIRUP��<DHO�.HGDU¶V�FKDSWHU��³6RXQG�,V�1RW�
0DGH�RI�5D\V��5RJHU�%DFRQ¶V�5HMHFWLRQ�RI�+HDYHQO\�0XVLF�´�DQDO\VHV�%DFRQ¶V�
WUHDWPHQW�RI�VRXQG�DQG�PXVLF��IRFXVLQJ�RQ�WKUHH�PDLQ�WKHPHV��WKH�GH¿QLWLRQ�RI�
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VRXQG��KHDYHQO\�PXVLF��DQG�WKH�DQDORJ\�EHWZHHQ�VRXQG�DQG�OLJKW��6KH�DUJXHV�WKDW�
%DFRQ�KDG�DQ�RULJLQDO�DFFRXQW�RI�WKH�RQWRORJLFDO�VWDWXV�RI�VRXQG��GL൵HULQJ�IURP�
WKDW�RI�ERWK�WKH�3\WKDJRUHDQV�DQG�$ULVWRWOH��$FFRUGLQJ�WR�%DFRQ��VRXQGV�DUH�QRQ��
HQGXULQJ�TXDQWLWLHV��%\�WKLV�GH¿QLWLRQ��KH�LQWHJUDWHV�ERWK�PDWKHPDWLFDO�DQG�SK\VL�
FDO�DVSHFWV�RI�VRXQG��,Q�OLJKW�RI�WKLV�QHZ�FRQVLGHUDWLRQ�RI�VRXQG��%DFRQ�IROORZV�
$ULVWRWOH�LQ�UHMHFWLQJ�WKH�WKHRU\�RI�KHDYHQO\�PXVLF��DOEHLW�IRU�GL൵HUHQW�UHDVRQV��,W�
DOVR�OHDGV�%DFRQ�WR�DVVXPH�WKDW�WKH�DQDORJ\�EHWZHHQ�OLJKW�DQG�VRXQG�FDQQRW�EH�
PDLQWDLQHG�DQG�WR�DUJXH�WKDW�WKH�G\QDPLF�RI�VRXQG�SURGXFWLRQ�DQG�WUDQVPLVVLRQ�
FDQQRW�EH�H[SODLQHG�E\�WKH�PHFKDQLVP�RI�WKH�PXOWLSOLFDWLRQ�RI�VSHFLHV�
0HDJDQ�6��$OOHQ¶V�FKDSWHU��³5RJHU�%DFRQ¶V�0HGLFDO�$OFKHP\�DQG�WKH�0XOWL�

SOLFDWLRQ�RI�6SHFLHV�´�DGGUHVVHV�%DFRQ¶V�LGHDV�RQ�DOFKHP\�LQ�WKH�VHUYLFH�RI�PHGL�
FLQH��$OOHQ�GHPRQVWUDWHV�KRZ��WKURXJK�WKH�PHGLDWLRQ�RI�DOFKHP\��WKH�GRFWULQH�RI�
PXOWLSOLFDWLRQ�RI�VSHFLHV�EHFDPH�FHQWUDO�WR�%DFRQ¶V�XQGHUVWDQGLQJ�RI�WKH�SRZHU�
RI�PHGLFLQH��+LV� DFFRXQW� RI� WKH�PXOWLSOLFDWLRQ� RI� VSHFLHV� HQDEOHG� KLP� WR� VXU�
PLVH�WKDW�WKH�HOL[LU��RQFH�SURGXFHG��ZRXOG�QRW�EH�GLPLQLVKHG��$�FHQWUDO�QRWLRQ�LQ�
$OOHQ¶V�SDSHU� LV� WKH�gloria inestimabilis��D�FRPSRXQG�PHGLFLQH�ZKLFK�UHPRYHV�
VLQ�DQG�VWUHQJWKHQV�WKH�PLQG��ULGV�WKH�UHFLSLHQW�RI�HUURUV��DQG�PDNHV�KLP�EHWWHU�
DEOH�WR�VWLFN�WR�WKH�regimine sanitatis��,W�DOVR�VWUHQJWKHQV�WKH�ERG\�DQG�FRUUHFWV�
LWV�FRQVWLWXWLRQ�WR�UHVWRUH�HOHPHQWDO�EDODQFH��$FFRUGLQJ�WR�%DFRQ��WKH�XVH�RI�VXFK�
UHPHGLHV�ZRXOG�DOORZ�WKH�KXPDQ�ERG\�WR�EHFRPH�almost�LGHQWLFDO�WR�WKH�ERG\�RI�
$GDP�EHIRUH�WKH�)DOO��2QO\�DIWHU�WKH�UHVXUUHFWLRQ��KRZHYHU��ZLOO�D�VWDEOH�HTXDOLW\�
RI�HOHPHQWV�EH�DEOH�WR�VXVWDLQ�LQ�WKH�KXPDQ�ERG\��JLYLQJ�LW�HWHUQDO�OLIH��8QWLO�WKHQ�
OLIH�FDQ�EH�SURORQJHG��EXW�GHDWK�LV�LQHYLWDEOH�
7KH� ODVW� IRXU� FKDSWHUV� RI� WKLV� YROXPH� FRQVLGHU�%DFRQ¶V� UHODWLRQV�ZLWK� RWKHU�

VFKRODUV�ZLWKLQ� WKH�DFDGHPLF�DQG� UHOLJLRXV�VHWWLQJ�RI�KLV� WLPH��%DFRQ¶V� LQWHQVH�
HQJDJHPHQW�ZLWK�WKH�SURORQJDWLRQ�RI�OLIH�LV�WKH�PDLQ�SRLQW�RI�0LFKDHO�'XQQH¶V�
FKDSWHU��³)URP�longitudo vitae�WR�prolungatio vitae��3HWHU�RI�,UHODQG�DQG�5RJHU�
%DFRQ�RQ�/LIH�DQG�'HDWK�´�'XQQH�VWUHVVHV�WKH�RULJLQDOLW\�RI�%DFRQ¶V�DSSURDFK�WR�
WKH�SURVSHFWV�RI�WKH�SURORQJDWLRQ�RI�OLIH��+H�FRQWUDVWV�%DFRQ¶V�DSSURDFK�ZLWK�3HWHU�
RI�,UHODQG¶V�determinatio magistralis��ZKLFK�UHSUHVHQWV�WKH�$ULVWRWHOLDQ�WUDGLWLRQ��
DFFRUGLQJ�WR�ZKLFK�QDWXUH�¿[HV�D�QDWXUDO�WHUP�WR�DOO�OLIH��'XQQH�FRQMHFWXUHV�WKDW�
WKH�WKHRUHWLFDO�DSSURDFK�FKDUDFWHULVLQJ�WKH�$ULVWRWHOLDQ�FRPPHQWDULHV�ZDV�GXH�WR�
WKH�GLVFLSOLQDU\�GLYLGH�EHWZHHQ�SKLORVRSK\��ZKLFK�FRQVLGHUV�WKH�JHQHUDO�UHDVRQV�
IRU�D�SKHQRPHQRQ��DQG�PHGLFLQH��ZKLFK�IRFXVHV�RQ�SUDFWLFDO�VROXWLRQV� LQ� LQGL�
YLGXDO�FDVHV��%DFRQ¶V�QRYHOW\�LV�WR�HPSOR\�WKH�ODWHVW�GHYHORSPHQWV�LQ�DVWURQRP\��
DOFKHP\��DQG�WKH�H[SHULPHQWDO�VFLHQFHV�WR�WKH�JRDO�RI�H[WHQGLQJ�OLIH�
'RPLQLTXH� 'HPDQJH¶V� FKDSWHU�� ³%DFRQ�2OLYL�� XQ� pWDW� GHV� OLHX[�´� PDSV� WKH�

FRPSOH[� UHODWLRQV� EHWZHHQ� %DFRQ� DQG� 3HWHU� -RKQ� 2OLYL�� 'HPDQJH� SRLQWV� RXW�
WKDW��QRWZLWKVWDQGLQJ�WKHLU�VKDUHG�FULWLFLVP�RI�WKH�XQLYHUVLW\�V\VWHP��%DFRQ¶V�DQG�
2OLYL¶V�VROXWLRQV�ZHUH�UDWKHU�GLYHUJHQW��,Q�%DFRQ¶V�YLHZ��WKH�PDLQ�UHDVRQ�IRU�WKH�
EOHDN�VWDWH�RI�XQLYHUVLW\�WHDFKLQJ�ZDV�WKH�QHJOHFW�DQG�LJQRUDQFH�RI�DQFLHQW�ZLV�
GRP��SDJDQ�DQG�&KULVWLDQ�DOLNH��2OLYL��LQ�WXUQ��VDZ�WKH�VRXUFH�RI�FRQWHPSRUDU\�
FRUUXSWLRQ�LQ�WKH�IDVFLQDWLRQ�RI�PDQ\�WKHRORJLDQV�ZLWK�SDJDQ�WHDFKLQJ��LQFOXGLQJ�
$ULVWRWOH��$FFRUGLQJO\��LQ�2OLYL¶V�YLHZ��%DFRQ�KLPVHOI�LV�D�YLFWLP�RI�VXFK�IDVFLQD�
WLRQ��'HPDQJH�LGHQWL¿HV�VHYHUDO�SRLQWV�RI�FRQWHQWLRQ�EHWZHHQ�%DFRQ�DQG�2OLYL��
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DPRQJ�ZKLFK�LV�WKH�FRJQLWLYH�SURFHVV�RI�SHUFHSWLRQ��2OLYL�FULWLFLVHV�%DFRQ¶V�WKH�
RU\�RI�YLVLRQ��EDVHG�RQ�H[WUDPLVVLRQ��RQ�ERWK�WKHRORJLFDO�DQG�VFLHQWL¿F�JURXQGV��
$FFRUGLQJ� WR�2OLYL�� WKH� LQWURPLVVLYH� WKHRU\�RI�YLVLRQ�¿WV�PXFK�EHWWHU�ZLWK� WKH�
&KULVWLDQ�HWKLFV�RI�WKH�ZLOO�DV�DQ�DFWLYH�IRUFH��6LPLODUO\��2OLYL�UHMHFWV�WKH�EDVLFV�RI�
%DFRQ¶V�WKHRU\�RI�VSHFLHV��HYHQ�WKRXJK�KH�DFNQRZOHGJHV�WKH�YDOLGLW\�RI�%DFRQ¶V�
DWWHPSW�WR�FRQVWUXFW�D�XQL¿HG�WKHRU\�RI�DFWLRQ�
,Q�WXUQ��&DOHE�&ROOH\¶V�FKDSWHU��³7KH�6RXO�LQ�5RJHU�%DFRQ�DQG�-RKQ�3HFKDP�´�

LV�FRQFHUQHG�ZLWK�WKH�LQÀXHQFH�H[HUWHG�E\�%DFRQ�RYHU�-RKQ�3HFKDP¶V�GRFWULQH�RI�
WKH�VRXO��$FFRUGLQJ�WR�3HFKDP��WKH�VRXO�LV�WKH�IXQGDPHQWDO�IRUFH�RI�WKH�OLIH�RI�WKH�
RUJDQLVP��ZKHUHLQ�WKH�¿UVW�DFW�RI�OLIH�RFFXUV�DV�D�VWULYLQJ�WRZDUG�WKH�SHUIHFWLRQ�RU�
FRPSOHWLRQ�RI�WKH�OLYLQJ�WKLQJ��,W�LV�DQ�HPDQDWLYH��LPPDQHQW�IRUFH��LQ�LWV�IDUWKHVW��
UHDFKLQJ�HPDQDWLRQ�IURP�*RG��ZKLFK�DQLPDWHV�DOO�OLYLQJ�FRUSRUHDO�PDWWHU��&ROOH\�
¿QGV�WKDW�3HFKDP�DGKHUHV�WR�%DFRQ¶V�WKHRU\�RI�PXOWLSOLFDWLRQ�RI�VSHFLHV�IRU�DOO�
VHQVRU\�NQRZOHGJH��-XVW�OLNH�%DFRQ��3HFKDP�LV�FRPPLWWHG�WR�FRUSRUHDO�VSHFLHV�
DV�D�SUHUHTXLVLWH�IRU�LQWHOOHFWXDO�NQRZOHGJH�RI�DQ\WKLQJ�FRUSRUHDO��8QOLNH�%DFRQ��
KRZHYHU��3HFKDP¶V�PRVW�LPSRUWDQW�VRXUFH�ZDV�QRW�$ULVWRWOH��EXW�$XJXVWLQH�DQG�
$YLFHQQD��%RWK�%DFRQ�DQG�3HFKDP�KHOG�WR�D�K\ORPRUSKLF�FRQFHSWLRQ�RI�WKH�VRXO�
EDVHG�RQ�,EQ�*DELURO¶V�Fons vitae�
,Q� KLV� FKDSWHU�� ³3ODWR¶V� XQKRO\� 7ULQLW\�� 7KH� OLIH�� GHDWK�� DQG� DIWHUOLIH� RI� WKH�

anima mundi�LQ�WKH�0LGGOH�$JHV�´�-DFN�&XQQLQJKDP�GLVFXVVHV�VRPH�IXQGDPHQ�
WDO�DVSHFWV�RI�WKH�KLVWRU\�RI�WKH�QRWLRQ�RI�WKH�:RUOG�6RXO�XS�WR�WKH�WZHOIWK�FHQWXU\��
2ULJLQDWHG�IURP�3ODWR¶V�Timaeus��WKLV�QRWLRQ�ZDV�XVHG�DV�DQ�H[SODQDWRU\�GHYLFH�WR�
XQGHUVWDQG�WKH�PRGDOLWLHV�RI�KRZ�WKH�ZRUOG�LV�RUGHUHG�DQG�JRYHUQHG��$IWHU�KDYLQJ�
GLVFXVVHG�VRPH�PDLQ�SRLQWV�RI�KRZ�3URFOXV��&DOFLGLXV��DQG�WKH�6WRLFV�HQJDJHG�
ZLWK�3ODWR¶V�anima mundi��&XQQLQJKDP�H[DPLQHV�D�VHW�RI�WZHOIWK��FHQWXU\�DXWKRUV�
ZKR��OLNH�3HWHU�$EHODUG��7KLHUU\�RI�&KDUWUHV��DQG�:LOOLDP�RI�&RQFKHV��VWUXJJOH�WR�
XQGHUVWDQG�KRZ�WKH�:RUOG�6RXO�FDQ�EH�UHODWHG�WR�WKH�&KULVWLDQ�7ULQLW\��$V�&XQ�
QLQJKDP�VXJJHVWV��HYHQ�WKRXJK�%DFRQ�QHYHU�UHIHUV�WR�WKH�:RUOG�6RXO�LQ�KLV�ZRUNV��
KH� DSSHDUV� WR� KDYH� LQKHULWHG� IURP�$GHODUG� RI�%DWK� DQG�*URVVHWHVWH� D� SHFXOLDU�
XQGHUVWDQGLQJ�RI�PDWKHPDWLFV�ZKLFK�FDQ�EH�UHODWHG�WR�WKH�ORQJ�KLVWRU\�RI�GLVFXV�
VLRQ�DQG�FULWLFLVP�RI�WKH�anima mundi�
,W� LV� RXU� KRSH� WKDW� WKH� SOXUDOLW\� RI� SHUVSHFWLYHV� DQG� LQWHUSUHWDWLRQV� FROOHFWHG�

LQ� WKLV�YROXPH�ZLOO� R൵HU� WKH� UHDGHU� D� WDVWH�RI� WKH� LQFUHGLEOH� ULFKQHVV�RI�5RJHU�
%DFRQ¶V�UHÀHFWLRQV�DQG�WKH�UHOHYDQFH�KLV�WKRXJKW�KDV�KDG�IRU�WKH�KLVWRU\�RI�PHGL�
HYDO�SKLORVRSK\�DQG�VFLHQFH��0DQ\�RI�WKH�VWXGLHV�SUHVHQWHG�KHUH�RSHQ�QHZ�SHU�
VSHFWLYHV�DQG�OLQHV�RI�UHVHDUFK�DERXW�%DFRQ¶V�FRQWULEXWLRQ�WR�WKDW�KLVWRU\��$V�WKH�
UHDGHU�JRHV�WKURXJK�WKH�SDJHV�RI�WKLV�YROXPH��VKH�ZLOO�SUREDEO\�UHDOLVH�KRZ�PDQ\�
RI�WKHVH�VWXGLHV�DUH�LQGHEWHG�WR�-HUHPLDK�+DFNHWW¶V�WLUHOHVV�H൵RUW�WR�IDWKRP�5RJHU�
%DFRQ¶V�WKRXJKW��,W�LV�ZLWK�LPPHQVH�JUDWLWXGH�WKDW�ZH�R൵HU�WR�KLP�WKLV�YROXPH��
ZKLFK�LV�QR�PRUH�WKDQ�D�VPDOO�VLJQ�RI�RXU�JUHDWHVW�DSSUHFLDWLRQ�RI�KLV�VWXGLHV��7KLV�
JUHDW� WKDQNIXOQHVV� WR� -HUHPLDK�+DFNHWW� LV� VKDUHG�E\�DOO�PHPEHUV�RI� WKH�5RJHU�
%DFRQ�5HVHDUFK�6RFLHW\�ZKR�ZHUH�XQDEOH�WR�GLUHFWO\�FRQWULEXWH�WR�WKLV�YROXPH��
$OVR��PDQ\�RWKHU�FROOHDJXHV�VXSSRUWHG�XV�LQ�WKH�SUHSDUDWLRQ�RI�WKLV�WULEXWH�WR�VXFK�
D�GLVWLQFWLYH�DQG�XQLTXH�VFKRODU�DQG��LQ�SDUWLFXODU��ZH�DUH�YHU\�JUDWHIXO�WR�&DOHE�
&ROOH\�IRU�KLV�KHOS�DQG�DVVLVWDQFH�
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