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Prelude:	Participation	and	the	Entwined	state	of	Seer	and	Seen	
	
	

	
	
	 	
	
	 Hold	the	illustration	above	at	eye-level	and	arm’s	length	from	your	face.		

Close	your	left	eye	and	fix	your	right	eye	on	the	dot	at	the	center	of	the	grid.		Slowly	

move	the	page	toward	your	face	along	your	line	of	vision	until	the	star	disappears.		

The	star	vanishes	because	it	is	falling	on	your	eye’s	blind	spot,	a	small	area	lacking	

photoreceptors	where	your	optic	nerve	connects	to	your	retina.		And	yet	when	you	

take	a	look	around,	you	see	no	holes	in	your	visual	field.		Why	is	this?	

	 Now	close	your	right	eye	and	with	your	left,	stare	at	the	star.		Repeat	the	

same	process	until	the	circle	in	the	grid	disappears.		However,	take	note	that	though	

the	circle	vanishes,	the	grid	lines	remain	intact.		Your	mind	is	filling	in	the	space,	

effectively	causing	the	blind	spot	to	vanish,	thus	creating	an	unbroken	visual	field.		

Vision,	it	turns	out,	is	participatory.	To	a	greater	degree	than	one	usually	realizes,	

the	seer	and	the	seen	are	bound	up	with	one	another.1	

	 	

																																																								
1	This	image	and	exercise	is	taken	from	Michael	Talbot,	The	Holographic	Universe,	164.	
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	 The	same	is	true	of	the	famous	duck/rabbit	or	old-woman/young-woman	

gestalt	drawings.		There	is	something	that	the	viewer	contributes,	causing	the	image	

to	appear	as	now	one,	now	as	the	other	figure.		A	more	recent,	and	perhaps	more	

disturbing	example,	is	“the	dress,”	a	picture	that	went	viral	on	the	Internet	as	friends	

asked	each	other	in	disbelief	how	they	could	

possibly	see	white	and	gold	when	the	dress	

was	clearly	blue	and	black—or	vice	versa.		In	

contrast	to	the	gestalt-switch	images,	what	is	

so	jarring	about	the	dress	is	that	(at	first	at	

least)	people	cannot	seem	to	flip	the	way	they	

see	it.	Due	to	the	photo’s	lack	of	environmental	

cues	indicating	light	levels,	the	mind’s	eye	can	

interpret	the	colors	as	blue	and	black	with	a	

glare	upon	the	dress,	or	white	and	gold	in	

shadow.			
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	 This	light-shifted	triple	image	of	the	dress	helps	to	illustrate	the	two	different	

color	possibilities:	blue	and	black	appears	more	clearly	on	the	left,	while	white	and	

gold	is	emphasized	on	the	right.		As	an	additional	exercise,	stare	at	the	dress	on	the	

right	and	try	to	tune	into	its	white	and	gold;	then	quickly	shift	back	to	the	middle	

dress	and	see	it	in	the	same	colors.		Next	do	the	same	with	the	dress	on	the	left,	

trying	to	see	the	middle	dress	as	blue	and	black.		With	some	practice	you	should	be	

able	to	color-flip	the	dress	in	the	middle	in	a	way	similar	to	the	gestalt-switch	

drawings.		If	you	sit	with	it	long	enough	you	may	even	begin	to	see	a	blue	and	gold	

or	black	and	white	dress.2	

	 The	salient	feature	of	the	dress	image	is	the	mind’s	ability	to	interpret	its	

light	in	an	ambiguous	fashion.		If	colors	were	simply	objective	wavelength	

frequencies	of	light,	such	visual	discrepancies	should	be	impossible—especially	for	

																																																								
2	N.B.	The	actual	dress	is	blue	and	black.	
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a	single	person	viewing	the	same	image!		It	appears	that	our	perception	of	color	

depends	not	just	on	wavelength	of	light,	but	on	how	the	mind	participates	by	

interpreting	that	light—reading	environmental	cues,	bringing	past	habits	to	bear,	

and	likely	carrying	innate	tendencies.		What	appears	is	not	seen	in-itself,	but	

mediated	by	the	light	of	day	and	the	light	of	the	mind.		The	seer	and	the	seen	are	

bound	up	with	one	another,	and	light	acts	as	an	intermediary.		

	

The	Great	Division	between	Seer	and	Seen	

	 Though	it	was	not	always	so,	the	idea	that	seer	and	seen	are	bound	up	with	

one	another	may	sound	strange	to	modern	ears.		It	certainly	runs	contrary	to	what	

Bruno	Latour	diagnoses	as	“modern”	in	his	book,	We	Have	Never	Been	Modern.		

Moderns	supposedly	differentiate	absolutely	between	society	and	nature,	the	

human	and	the	nonhuman,	and	the	seer	and	the	seen.3		He	calls	this	differentiation	

the	Internal	Great	Divide,	and	it	gives	rise	to	the	External	Great	Divide:	the	

perceived	stark	difference	between	the	West	and	the	rest,	the	latter	who	in	their	

premodern	state	do	not	yet	adequately	distinguish	between	nature	and	society,	or	

the	seer	and	the	seen.		Latour	suggests	that	both	Divides	are	in	fact	illusions:		

the	two	Great	Divides	do	not	describe	reality—our	own	as	well	as	that	of	
others—but	define	the	particular	way	Westerners	had	of	establishing	their	
relations	with	others	as	long	as	they	felt	modern.		‘We’,	however,	do	not	
distinguish	between	Nature	and	Society	more	than	‘They’	make	them	
overlap.		If	we	take	into	account	the	networks	that	we	allow	to	proliferate	
beneath	.	.	.	they	look	a	lot	like	the	networks	in	which	‘They’	say	they	live.4	
	

																																																								
3	We	Have	Never	Been	Modern,	99.	
4	We	Have	Never	Been	Modern,	103.	
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Latour	claims	that	networks	of	what	he	calls	“quasi-objects”	or	“natures-cultures”	

are	primary	but	then	become	separated	to	give	the	appearance	of	a	clear	divide	

between	nature	and	culture.		So	what	has	happened	to	us	and	how	did	we	ever	think	

we	had	become	modern?	

We	Westerners	cannot	be	one	culture	among	others,	since	we	also	mobilize	
Nature.		We	do	not	mobilize	an	image	or	a	symbolic	representation	of	Nature,	
the	way	other	societies	do,	but	Nature	as	it	is,	or	at	least	as	it	is	known	to	the	
sciences—which	remain	in	the	background,	unstudied,	unstudiable,	
miraculously	conflated	with	Nature	itself.5	
	

It	is	this	conflation	of	science	and	nature	that	creates	both	Divides;	this	conflation	

leads	us	moderns	to	forget	that	science—in	the	form	of	“biology,	electronic	

microscopes,	and	telecommunications	networks,”6	for	example—constructs	the	

“images”	and	“symbolic	representations”	that	mobilize	nature	through	a	series	of	

networks,	just	as	other	cultures	do.		We	are,	in	fact,	no	exception.		It	is	the	denial	of	

the	constructive	role	played	by	science	that	creates	the	illusion	of	a	clean	subject-

object	divide	for	the	modern	scientific	observer,	a	figure	that	Donna	Haraway	calls	

“the	modest	witness.”		In	contrast	to	the	premodern	overlap	between	culture	and	

nature,	and	between	seer	and	seen,	such	a	modern,	modest	“man”	perfectly	mirrors	

reality	by	wholly	effacing	himself	and	his	participation	through	the	magic	of	science:	

This	self-invisibility	is	the	specifically	modern,	European,	masculine,	
scientific	form	of	the	virtue	of	modesty....	This	is	the	virtue	that	guarantees	
that	the	modest	witness	is	the	legitimate	and	authorized	ventriloquist	for	the	
object	world,	adding	nothing	from	his	mere	opinions,	from	his	biasing	
embodiment….	His	narratives	have	a	magical	power—they	lose	all	trace	of	
their	history	as	stories,	as	products	of	partisan	projects,	as	contestable	

																																																								
5	We	Have	Never	Been	Modern,	97.	
6	We	Have	Never	Been	Modern,	98.	
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representations,	or	as	constructed	documents	in	their	potent	capacity	to	
define	facts.		The	narratives	become	clear	mirrors.7	

	
By	denying	any	bias	of	subjectivity,	the	scientific	observer	posits	a	clean	divide	

between	society	and	nature.		Science	facilitates	this	division,	claiming	to	speak	for	

nature	and	failing	to	acknowledge	its	own	constructed	status—a	status	which	

ultimately	undermines	its	claims	to	objectivity	and	to	the	exclusion	of	social	factors.		

Interesting	here	are	the	visual	metaphors	at	play	in	the	quote	above	and	already	

present	in	these	17th	century	men’s	writings.		Indeed	the	connection	between	vision	

and	knowledge	stretches	far	back	into	the	“entwined	history	of	light	and	mind.”8			

	 In	this	essay	I	examine	the	progressive	construction	of	the	modern	scientific	

subject,	this	modest	witness,	by	offering	a	genealogy	of	the	diverse	offspring	of	light	

and	mind	through	the	ages.		Beginning	in	antiquity,	we	see	a	general	trajectory	from	

a	more	compact,	networked	and	participatory	notion	of	self,	world	and	light,	toward	

a	more	distinct,	divided	and	objective	view.		With	the	so-called	achievement	of	the	

modest	witness,	the	Great	Divides,	and	the	withdrawal	of	the	participation	of	the	

subject,	light-as-object	continued	to	resist	description	as	either	a	particle	or	a	wave.		

In	recent	times,	when	light	is	considered	both	a	particle	and	a	wave,	advances	in	a	

number	of	fields	have	forced	us	to	reconsider	networks	and	the	participatory	view	

abandoned	by	the	modest	witness.		By	opening	the	black	box	that	the	17th	century	

closed	around	light,	I	will	attempt	to	contribute	to	this	project	of	luminous	

participation.		

																																																								
7	Modest	Witness,	23-24.		Haraway	takes	the	term	“modest	witness”	from	Steven	Shapin	and	Simon	
Schaffer’s	Leviathan	and	the	Air-Pump:	Hobbes,	Boyle	and	the	Experimental	Life.	
8	This	is	the	subtitle	of	Arthur	Zajonc’s	book,	Catching	the	Light.	
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	 This	is	important	because	the	way	we	conceive	of	light,	and	by	extension	

vision,	actually	changes	what	we	are	able	to	see	in	the	world—both	literally	and	

figuratively.		The	age-old	connection	between	light	and	knowledge	suggests	that	our	

conceptions	of	light	even	shape	what	we	are	able	to	know.		To	consider	light	and	the	

objects	of	sight	as	things-out-there	capable	of	description	through	purely	

mechanistic	models,	as	did	the	scientists	of	the	17th	and	18th	century,	runs	into	what	

Whitehead	calls	the	Fallacy	of	Misplaced	Concreteness.		He	defines	it	as	“the	

accidental	error	of	mistaking	the	abstract	for	the	concrete.”9		This	is	precisely	what	

the	moderns	have	done	in	conflating	the	models	of	science	with	nature	itself.		While	

it	seems	perfectly	valid	for	each	era	to	change	and	improve	upon	their	predecessors’	

ideas	and	abstractions	about	light,	vision,	self,	and	world,	forgetting	that	the	

abstractions	are	abstractions	is	a	mistake.		Whitehead	advises:	“You	cannot	think	

without	abstractions;	accordingly,	it	is	of	the	utmost	importance	to	be	vigilant	in	

critically	revising	your	modes	of	abstraction.”10		This	essay	explores	how	some	of	

the	abstractions	relating	light,	mind	and	vision	have	been	revised	through	time	in	

the	West,	and	how	that	process	may	continue	constructively.		While	my	story	is	

certainly	only	one	of	many	that	could	be	told,	it	is	one	way	of	answering	the	

question	asked	by	Isabelle	Stengers	in	her	book	Thinking	with	Whitehead:	“What	has	

happened	to	us?”		Stengers	explains:		

The	question	‘what	has	happened	to	us?’	is	not	the	search	for	an	ultimate	
explanation,	but	a	resource	for	telling	our	stories	in	another	way,	in	a	way	
that	situates	us	otherwise—not	as	defined	by	the	past,	but	as	able,	perhaps,	
to	inherit	from	it	in	another	way.11			

																																																								
9	Science	and	the	Modern	World,	51.	
10	Science	and	the	Modern	World,	59.	
11	Thinking	with	Whitehead,	14.	
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Such	a	revisionist	storytelling	is	an	adventure	rather	than	a	proof,	an	explanation,	or	

an	inquisition—and	if	it	succeeds	will	shed	fresh	light	on	the	networks	hidden	by	

the	Great	Divides,	opening	new	avenues	of	participation	amongst	light	and	mind,	

new	ways	of	seeing	in	the	world.	

The	Eyes	of	Horus	

	 In	Egypt,	light	was	not	a	scientific	object	but	the	lived	reality	of	a	divine	sun	

god	that	nourished	early	agricultural	society.		Nor	can	one	speak	blithely	of	mind,	

for	as	Robert	Bellah	explains,	“in	Egyptian	heart	means	more	than	it	does	in	English:	

it	includes	mind	and	will	as	well	as	feeling.”12		So	when	considering	light	and	mind	in	

Egypt,	one	must	remember	light’s	divinity	and	mind’s	partaking	in	something	closer	

to	soul.13		Though	it	is	certainly	not	the	first	notion	of	a	divine	sun,	one	of	the	more	

salient	and	well-documented	cases	is	the	Middle	Kingdom	period	(1975–1641	BCE)	

in	Egypt.		Thus	our	story	of	light	and	mind	begins	with	the	relationship	between	the	

sun	god	Re,	the	Egyptian	people,	and	their	cosmology.		In	this	section	I	draw	on	

Bellah’s	Religion	in	Human	Evolution.	

	 The	earliest	tribal	religions	tended	to	conceive	of	the	cosmos	as	suffused	

with	spirits	and	thus	not	to	posit	a	celestial	realm	or	a	beyond.		As	this	phase	

transitioned	toward	the	one	in	question,	numinous	energy	was	increasingly	

invested	in	a	chief,	who	began	to	mediate	certain	ritual	relations	with	the	spirit	

powers.		Once	this	mediation	became	exclusive,	a	fusion	of	divine	and	human	in	the	

																																																								
12	Religion	in	Human	Evolution,	239.	
13	I	use	soul	here	in	an	Aristotelian	sense	as	that	which	animates	the	body,	allowing	its	self-propelled	
motion	as	well	as	more	rarefied	motions	of	will,	thought	and	feeling.		See	De	Anima,	155-162.	
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person	of	the	king	arose	in	archaic	religions.		The	Middle	Kingdom	period	begins	to	

differentiate	this	identity,	with	the	king	often	being	called	“the	son	of	Re,”	though	he	

is	still	considered	divine.14		This	separation	of	transcendent	and	immanent	was	a	

gradual	process	that	reached	full	differentiation	in	the	axial	period	with	the	exalted	

monotheism	of	the	Jews	and	the	Good-beyond-being	of	Plato.15		The	full	projection	

of	the	divine	into	the	heavens	and	out	of	this-world	set	the	stage	for	the	modern	self	

to	“no	longer	have	need	of	that	hypothesis,”	to	quote	the	legendary	words	of	

LaPlace.16	The	great	divide	between	heaven	and	earth	presages	the	Great	Divide	of	

modernity,	but	for	the	moment,	the	divine	is	certainly	still	needed.	

	 Egyptian	solar	ritual	was	associated	with	death	and	rebirth	in	a	sense	of	

renewal,	rejuvenation	and	fertility:	

Unless	the	sun,	which	grows	old	at	dusk,	descends	into	the	utter	darkness	of	
the	underworld,	it	will	not	be	reborn	at	dawn;	unless	the	land	is	submerged	
by	the	inundation	of	the	Nile,	it	will	not	bear	crops;	unless	all	things,	
including	humans,	die,	life	will	not	continue.17	

	
The	sun	is	not	a	symbol	of	death	and	rebirth	but	is	part	of	a	networked	cosmos	that	

exhibits	these	oscillations	at	multiple	levels.		Using	Latour’s	terminology	we	might	

say	that	the	sun	is	a	quasi-object	with	connections	to	both	sides	of	the	modern	Great	

Divide	between	nature	and	culture.		While	the	modern	subject	would	see	the	

astronomy	of	day	and	night	as	purely	natural,	and	beliefs	about	the	afterlife	as	

																																																								
14	Religion	in	Human	Evolution,	232.		As	in	the	case	of	the	masculine	modest	witness,	I	intentionally	
use	the	pronoun	“he”	when	referring	to	a	position	such	as	king	that	was	categorically	reserved	for	
men.	
15	For	Israel	and	Greece,	see	chapters	6	and	7	in	Religion	in	Human	Evolution.		The	axial	breakthrough	
is	also	seen	in	the	east	in	Confucian	China	and	Buddhist	India;	see	chapters	8	and	9.	
16	The	story	goes	that	when	LaPlace	was	presenting	his	metaphysical	system	of	the	world	to	
Napolean,	the	latter	asked,	“But	where	is	God	in	this	system	of	yours.”		LaPlace	replied:	“I	have	no	
need	of	that	hypothesis.”	
17	Religion	in	Human	Evolution,	233.	
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purely	cultural,	they	are	clearly	intertwined	here,	further	paralleled	by	another	

classic	hybrid	phenomena—agriculture—which	combines	“natural”	growth	with	

innovative	human	intervention.	

	 To	further	highlight	its	status	as	a	quasi-object,	consider	how	this	immanent	

sun	god	moving	through	the	sky	also	takes	on	personified	characteristics	and	

appears	to	exhibit	a	concern	for	human	welfare:	

He	shines	in	the	sky	for	their	sake;	
For	them	he	made	plants	and	cattle,	
Fowl	and	fish	to	feed	them.	
He	slew	his	foes,	reduced	his	children,	
When	they	thought	of	making	rebellion.	
He	makes	daylight	for	their	sake.18	

	
While	the	god	is	still	identified	with	the	sun,	he	takes	on	more	agency	and	develops	

a	more	intimate	relation	with	his	people.		This	differentiation	from	a	deity	that	is	

purely	of	the	cosmos,	to	one	who	stands	outside	it	in	some	sense,	becomes	

increasingly	pronounced	in	the	New	Kingdom	(1550–1070	BCE):	

Turn	back	to	us,	O	lord	of	the	plenitude	of	time	
You	were	here	when	nothing	had	come	into	being,		
And	you	will	be	here	when	“they”	are	at	an	end.	
You	let	me	see	darkness	that	you	give—	
Shine	for	me	that	I	might	see	you.19	

	
A	god	who	pre-	and	post-dates	his	cosmos	clearly	begins	to	have	transcendent	

qualities,	and	even	to	transcend	the	other	gods	of	the	pantheon—and	yet	still	

images	of	light	are	used	to	describe	him.		The	light	of	an	immanent	sun	god	will	

eventually	be	fully	transported	out	of	the	cosmos	as	a	transcendent	“light	of	truth”	

																																																								
18	“The	Instruction	Addressed	to	King	Merikare,”	in	Lichtheim,	Old	and	Middle	Kingdoms,	106,	quoted	
in	Bellah,	242.	
19	Assman,	The	Search	for	God,	223,	quoted	in	Bellah,	245.	
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(in	Plato	for	example).		This	intertwining	of	a	“natural”	and	immanent	sun	god	with	

a	transcendent	and	personified	god	further	illustrates	its	status	as	a	quasi-object.	

	 Even	at	this	late	phase	in	Egypt,	the	transcending	tendencies	of	god	are	never	

seen	to	contradict	his	immanence:		

Your	two	eyes	are	the	sun	and	moon,	
your	head	is	the	sky,	
your	feet	are	the	netherworld…	
you	are	the	earth…	
you	are	the	water,	
you	are	the	air	between	them.20	

	
This	sense	of	god	as	the	cosmos,	and	especially	as	the	sun,	permits	a	feeling	of	

human	participation	in	the	divine	as	it	shines	down.		One	hymn	to	the	sun	

emphasizes	this	theme	of	participation:	“All	eyes	see	through	you.	They	can	do	

nothing	when	your	Majesty	goes	down.”21		This	theme	of	participation	with	light	will	

concern	us	as	we	turn	to	the	Greeks.		Definitive	to	this	moment	of	religious	

evolution	is	the	comingling	of	transcendence	and	immanence	in	the	Egyptian	sense	

of	a	god	who	both	stands	on	high	and	is	participated	in.		The	undifferentiated	sense	

of	a	god	who	both	is	the	cosmos	and	yet	is	beyond	the	cosmos	will	become	fully	

distinguished	in	axial	Greece.		The	very	question	as	to	whether	the	sun	is	divine	or	

only	a	symbol	of	the	divine,	as	well	as	whether	it	partakes	of	the	material	realm	will	

be	critical	in	this	differentiation.		The	axial	division	between	transcendence	and	

immanence	seems	to	lay	the	groundwork	for	a	division	between	religion	and	

science,	and	thus	ultimately	the	modern	division	between	society	and	nature.	

	

																																																								
20	Assman,	The	Search	for	God,	235,	quoted	in	Bellah,	245.	
21	Assman,	Egyptian	Solar	Religion	in	the	New	Kingdom,	75,	quoted	in	Bellah	245.	
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Seeing	with	the	Greeks	

	 In	Egypt	the	religion	of	society	and	the	facts	of	nature	were	not	distinguished	

as	such,	but	rather	were	networked	through	quasi-objects	like	the	sun,	which	

partook	of	both	(nature	and	society	both	being	modern	abstractions).		Furthermore,	

the	people	themselves	were	networked	with	the	sun	god,	participating	with	light	

both	in	acts	of	worship	and	in	the	act	of	vision.		While	the	relation	of	light	and	mind	

had	a	distinctly	religious	tone	in	Ancient	Egypt,	Greece	offered	us	the	first	inklings	of	

science,	along	with	religious	skepticism—thereby	carrying	forward	the	

differentiations	I	am	tracing	between	transcendence	and	immanence,	religion	and	

science,	society	and	nature,	and	seer	and	seen.	

	 Xenophanes	(570–475	BCE)	famously	criticized	Greek	anthropomorphism	

saying	that	if	horses	and	cattle	could	draw,	then	their	gods	would	be	equine	and	

bovine.22			We	see	here	the	first	inklings	of	a	separation	between	society	and	nature,	

with	Xenophanes	recognizing	that	anthropomorphic	social	forms	are	being	

projected	onto	something	foreign	to	them.		In	the	same	vein,	he	questioned	the	

divine	nature	of	the	Sun,	claiming	that	it	falls	into	a	hole	each	night	with	an	entirely	

new	one	rising	each	morning.		Such	a	thing	could	not	be	a	God	but	more	resembled	a	

terrestrial	object.	Xenophanes	is	the	first	to	begin	to	differentiate	the	religious	and	

scientific	views	of	the	sun,	bringing	the	sun	within	the	sphere	of	the	immanent,	

material	realm.23		Anaxagoras	(510–428	BCE)	continues	this	work,	but	ends	up	

exiled	for	teaching	that	the	sun	is	a	red-hot	stone	and	that	the	moon	is	made	of	

																																																								
22	Notopoulos,	168.	
23	Notopoulos,	168.	
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earth.		He	had	seen	a	meteorite	and	thought	it	was	a	chip	of	the	sun.		Anaxagoras	

was	also	the	first	to	realize	that	moonlight	is	reflected	sunlight	and	that	night	is	the	

shadow	cast	by	the	earth	blocking	the	sun.		Neither	Xenophanes	nor	Anaxagoras	

doubted	the	existence	of	some	sort	of	divinity,	but	both	were	engaged	in	

differentiating	an	unseen,	transcendent,	spiritual	realm	from	their	visible,	immanent	

surroundings,	which	were	amenable	to	increasingly	scientific	description.24	

	 Empedocles	(495–435	BCE),	a	self-proclaimed	divine	shaman	as	well	as	

proto-scientist,	also	reflects	this	dual	legacy.25		He	devised	the	first	theory	of	vision,	

proposing	that	an	inner	fire	in	the	eye	emits	its	own	ray	of	light.		Vision	is	produced	

by	the	mutual	contact	of	the	light	of	the	sun	and	light	of	the	eye.		This	theory	relies	

on	the	maxim	that	“like	perceives	like”	and	thus	vision	is	a	product	of	the	sympathy	

between	the	fire	of	the	eye	and	the	fire	of	the	sun.		As	we	saw	in	Egypt,	there	is	

participation	here,	an	entwining	of	seer,	seen,	and	light,	but	added	are	the	

beginnings	of	a	rational,	scientific	explanation.		Empedocles	does	not	simply	assert	

that	one	participates	with	light	in	the	act	of	vision,	but	offers	a	reason	for	it:	there	is	

something	in	the	subject	that	corresponds	to	the	object.26		So	while	Empedocles	

exemplifies	the	budding	differentiation	between	science	and	religion,	he	also	

exhibits	the	networked	participation	between	subject	and	object	more	typical	of	

premodern	societies.			

	 Plato	too	holds	these	tendencies	toward	differentiation	and	integration	in	

exquisite	tension,	offering	a	grand	synthesis	of	Empedocles’	theory	of	vision	

																																																								
24	Notopoulos,	171-2.	
25	Notopoulos,	171.	
26	Notopoulos,	171.	
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alongside	the	religious	and	scientific	conceptions	of	the	sun.		Plato	combined	both	

conceptions	in	his	analogy	of	the	sun,	using	the	two	to	explain	the	relation	of	Being	

to	Becoming,	respectively.		The	Sun	acts	as	a	kind	of	pivot	between	the	transcendent	

realm	of	eternal	forms	(Being)	and	the	material	realm	of	growth	and	decay	

(Becoming).		Plato	does	not	see	the	sun	as	an	end	in	itself,	i.e.	as	an	immanent	god,	

but	as	a	symbol	of	a	higher	reality.		This	is	the	axial	move,	the	making	transcendent	

of	divinity,	the	projection	of	the	gods	not	just	up	into	the	heavens,	but	even	beyond	

into	an	invisible	realm.			

	 Plato’s	Republic	presents	the	famous	analogy	of	the	Sun	in	which	Socrates	

states:	“the	many	beautiful	things	and	the	rest	are	visible	but	not	intelligible,	while	

the	forms	are	intelligible	but	not	visible.”27		The	analogy	hinges	upon	this	division.		

Sight	may	be	present	in	the	eyes,	and	colors	in	the	visible	things,	but	without	the	

presence	of	light,	sight	will	see	nothing	and	the	colors	will	remain	unseen.28		And	so	

Socrates	points	out	that	the	sun	is	the	“cause	and	controller”	of	light,	that	which	

allows	our	sight	to	see	and	for	visible	things	to	be	seen.29		Light	and	sight	are	akin	to	

the	sun,	but	the	sun	is	superior	to	these.		Socrates	states	the	analogy:	“what	the	Good	

itself	is	in	the	intelligible	realm,	in	relation	to	understanding	and	intelligible	things,	

the	sun	is	in	the	visible	realm,	in	relation	to	sight	and	visible	things.”30		Thus	when	

an	object	of	knowledge	is	illuminated	by	the	light	of	truth,	which	shines	forth	from	

the	Good,	the	soul	knows	this	object	and	possesses	understanding.		Knowledge	and	

																																																								
27	Ibid.,	507b.	
28	Ibid.,	507d-e.	
29	Ibid.,	508a.	
30	Ibid.,	508b.	
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truth	are	like	the	Good,	but	the	Good	is	superior	to	these.		To	sum	up:	just	as	the	sun	

provides	light,	which	allows	visible	objects	to	be	seen	and	the	eyes	to	see,	so	does	

the	Good	illumine	objects	of	knowledge	with	truth	and	allow	the	knower	to	know.	

	 What	is	interesting	is	that	Plato	uses	the	proto-scientific	insights	of	the	

Presocratics	to	ground	by	analogy	his	idea	of	transcendence.31		It’s	the	scientific	

point	of	view	that	in	fact	allows	Plato	to	make	the	transcendent	move;	only	by	

disenchanting	the	sun	can	it	become	the	symbol	of	a	divine	realm	that	is	unseen.		

For	this,	Plato	owes	a	debt	to	Xenophanes.		Furthermore,	in	the	scientific	relation	of	

sun	and	moon	proposed	by	Anaxagoras	(that	moonlight	is	reflected	sunlight)	is	

contained	the	notion	of	original	and	copy,	which	maps	onto	Being	and	Becoming,	the	

Platonic	Form	and	its	many	instantiations.		Empedocles’s	notion	of	'like	perceives	

like’	suggests	the	Platonic	idea	of	the	eye	being	sun-like.32		But	the	sun	is	superior	to	

light	and	vision,	just	as	the	good	is	superior	to	knowledge	and	truth—and	ultimately	

as	Being	is	superior	to	Becoming.		While	light	was	divine,	and	vision	participatory,	

for	the	Egyptians,	Plato	more	precisely	identified	them	as	sun-like,	though	the	sun	is	

no	longer	divine,	but	a	symbol	of	the	divine.		Vision	was	still	participatory,	but	its	

relation	to	light	and	the	objects	of	sight	became	a	model	for	a	noetic	participation	

with	transcendent	Forms	via	the	light	of	truth.	

	 Dichotomies	that	were	only	latent	and	as	yet	undifferentiated	for	the	

Egyptians	became	increasingly	articulated	with	the	Greeks,	though	not	yet	reaching	

the	stark	Cartesian	dualisms	to	which	I	will	turn	next.		While	for	Plato	knowledge	

																																																								
31	Notopoulos	II,	228.	
32	Notopoulos	II,	230.		Plato	calls	the	eye	sun-like	(helioeidestaton)	at	Republic,	508b	
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and	truth	were	still	bound	up	with	something	divine,	the	modern	mind	would	

slowly	disengage	such	a	notion.		Indeed	our	word	“theory”	comes	from	the	Greek	

theorein	(θεωρεῖν)	which	means	“to	look	at,”	from	theoros	(θεωρός),	“spectator.”33		

This	usage	traces	back	to	theoria	(θεωρία),	a	cultural	practice	in	which	a	spectator	

“was	sent	as	an	official	representative	of	his	city	to	view	a	religious	festival	in	

another	city	and	then	return	to	give	a	full	report	to	his	fellow	citizens.”34		Plato	

transforms	this	original	sense	of	theoria	in	which	the	viewer	sees	embodied	ritual	

and	sacred	objects,	into	a	noetic	practice	in	which	the	philosopher	sees	with	the	

mind’s	eye	invisible	gods	and	transcendent	forms.		Theory,	a	word	nowadays	

associated	with	abstraction	and	seemingly	divorced	from	both	the	material	world	of	

hard	fact	and	the	religious	world	of	divine	truth,	originally	emerged	out	of	a	kind	of	

spiritual	seeing	that	held	together	the	realms	of	matter,	thinking	and	the	gods.		Plato	

had	not	yet	forgotten	this	connection,	modeling	the	higher	realms	of	sacred	knowing	

upon	the	visible	trinity	of	seer,	light	and	seen.	

 

Becoming	Modern	

	 Though	I	must	skip	much,	the	next	episode	in	this	story	brings	us	to	René	

Descartes	(1596–1650).35		The	increasingly	scientific	attitude	inspired	by	the	

																																																								
33	Religion	in	Human	Evolution,	577.	
34	Ibid.	Bellah	draws	his	analysis	from	Andrea	Nightingale’s	Spectacles	of	Truth	in	Classical	Greek	
Philosophy:	Theoria	in	Its	Cultural	Context.	
35	A	shining	moment	of	the	Middle	Ages	that	would	receive	attention	in	a	work	of	larger	scope	is	
Robert	Grosseteste’s	magnum	opus	De	Luce	(1225)	in	which	the	author	asserts	that	light	was	the	
medium	chosen	by	God	for	creation—thus	proposing	a	unified	physics	and	metaphysics.		Effectively,	
Plato’s	“analogy”	of	the	sun	is	no	longer	an	analogy	because	light	is	actually	the	fundamental	building	
block	of	the	cosmos	and	thus	the	basis	of	epistemology,	ontology	and	cosmogony.		Grossteste	was	
one	of	the	last	representatives	of	a	point	of	view	that	held	in	tension	the	religious	and	scientific	
conceptions	of	light.		Henceforth	light	would	be	blackboxed	as	an	object	for	the	study	by	the	modern	
scientific	subject.		See	McEvoy,	Metaphysics	of	Light	in	the	Middle	Ages.	
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breakthroughs	of	Copernicus,	Tycho	Brahe,	Galileo	and	others	of	this	revolutionary	

time,	directed	attention	toward	phenomena	the	eyes	could	see	and	measure.		

Theories	like	Empedocles’	fell	into	disrepute	as	mere	speculation	because	no	rays	

could	be	detected	emitting	from	the	eyes.36		Instead	the	rays	of	light	from	the	sun	

were	thought	to	bounce	off	objects	and	be	cast	upon	a	passive	and	receptive	surface	

within	the	eye.		The	curved	surface	of	the	eye	was	understood	to	be	like	a	lens	that	

refracted	and	focused	the	rays	upon	the	retina.		However,	

one	problem	remained:	according	to	the	understanding	of	

lenses,	such	an	image	would	be	cast	upside	down	upon	

the	inner	eye,	and	yet	we	see	the	world	right-side	up.		

Descartes,	in	his	study	of	optics,	wrestled	with	the	

problem	of	the	inverted	image.37			In	the	spirit	of	the	age,	

he	performed	an	experiment,	removing	an	ox’s	eye,	

scraping	off	the	back,	and	peering	through	it.		The	world	

he	saw	was	indeed	upside	down	(as	illustrated	in	the	

image	to	the	left,	where	the	triangle,	diamond	and	circle	reverse	positions	after	

passing	through	the	eye).		Descartes	used	this	as	support	for	the	existence	of	a	

soul—which	he	called	res	cogitans,	“thinking	stuff,”	as	opposed	to	the	material	world	

																																																								
36	A	Very	Brief	History	of	Light,	32.	
37	A	Very	Brief	History	of	Light,	38-40.	
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of	“extended	stuff,”	res	extensa.		The	soul	was	necessary	to	flip	the	image	right-side	

up,	as	illustrated	in	the	image	to	the	right:	

	

	
	 All	there	was	in	the	cosmos	was	these	two	things,	res	cogitans	and	res	

extensa,	“thinking	stuff”	and	“extended	stuff,”	soul	and	matter,	and	which	would	

eventually	become	just	mind	and	matter.		The	seer	and	the	seen,	as	well	as	the	

subject	and	the	object,	were	fully	articulated	and	strictly	divided.38		Extended	matter	

is	immanent	while	the	mind	is	transcendent	and	without	dimensions.		The	inner	fire	

of	the	eye	became	one	side	of	a	completely	dualist	world.		The	mixed	speculations	of	

the	Egyptians	which	saw	God	as	now	immanent,	now	transcendent,	as	well	as	the	

realms	of	Being	and	Becoming	linked	by	the	solar	metaphor	in	Plato,	became	hyper-

separated	in	the	modern	era.		The	intelligible	found	no	analogy	in	the	visible.		In	

Latour’s	terms,	nature	had	been	objectified	on	one	side	and	society	on	the	other	(the	

latter	which	included	both	the	mind	in	relation	to	God	and	the	mind	in	relation	to	

nature).		Because	nature	is	conceived	as	an	object	with	definite	and	independent	

qualities,	mind	need	only	become	like	a	clear	mirror	in	order	to	perfectly	reflect	

nature	as	it	is.		The	eye	as	passive	surface	was	retained	but	the	active	role	of	the	

mind	was	discarded,	

giving	rise	to	the	

conflation	of	science	

																																																								
38	Indeed,	one	of	the	most	troublesome	aspects	of	Descartes’	system	was	how	the	two	realms	
interacted	with	one	another	when	they	were	so	starkly	divided.	
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and	nature,	and	the	illusion	of	the	modest	witness	who	can	reflect	nature	like	a	

“clear	mirror.”39		

	 Newton	would	offer	fuel	to	this	fire.		His	great	success	in	integrating	Kepler’s	

laws	of	celestial	dynamics	with	terrestrial	mechanics	radically	supported	the	

Copernican	heliocentric	theory	and	strongly	validated	the	explanatory	power	of	the	

scientific	method.		Scientists	listened	closely	when	Newton’s	corpuscular	theory	of	

light	suggested	that	light	was	a	body	that	obeyed	the	same	laws	of	motion	as	the	

planets	and	as	apples	falling	from	trees.		Terrestrial	and	celestial	dynamics	were	

identical	and	the	cosmos	was	unified.40		Such	a	unification	carried	a	numinous	

charge,	an	elegant	simplicity	and	an	empowering	of	modern	“man.”		While	Newton	

himself	was	still	interested	in	matters	religious	and	occult,	the	legacy	of	this	unified	

vision	would	be	one	where	the	valuing	subject	as	well	as	the	qualitative	and	

spiritual	dimensions	of	the	cosmos	would	drop	out	as	unnecessary	and	unreal.			

	 Light	began	as	the	emanation	of	a	god,	participation	in	which	allowed	sight;	

light	became	the	model	upon	which	all	knowing	was	predicated;	but	finally	light	

became	a	mere	object,	a	tiny	billiard	ball	predictably	bouncing	around	according	to	

fixed	quantitative	laws	whose	nature	could	be	reflected	by	a	modest	witness.		There	

were	diverse	reactions	to	Newton’s	unification	of	the	cosmos.		Alexander	Pope	

wrote	the	famous	epitaph,	“Nature	and	Nature’s	Laws	lay	hid	in	night:	God	said	‘Let	

Newton	be!’	and	all	was	light,”41	while	William	Blake	beseeched,	“May	God	us	keep	/	

																																																								
39	Modest	Witness,	23-24.		Haraway	takes	the	term	“modest	witness”	from	Steven	Shapin	and	Simon	
Schaffer’s	Leviathan	and	the	Air-Pump:	Hobbes,	Boyle	and	the	Experimental	Life.	
40	A	Short	History	of	Optics,	4-7.	
41	From	Every	Day	of	the	Year,	eds.	James	and	Mary	Ford,	“March	21st”.	
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From	single	vision	and	Newton’s	sleep.”42		While	unification	was	a	virtue	to	some,	

Blake	brings	out	how	such	“single	vision”	has	missed	the	many-layered	nature	of	

reality.		Newton’s	laws	and	the	scientific	revolution	in	general	depend	on	the	

division	into	primary	and	secondary	qualities,	the	former	which	are	objective,	

measurable	quantities	while	the	latter	are	“subjective”	qualities	like	taste,	color	or	

beauty.		The	engraving	below	by	Albrecht	Dürer	from	the	same	period	captures	the	

situation	in	a	poignant	image:43		

	
	
The	engraving	both	illustrates	and	is	drawn	according	to	the	new	technique	of	linear	

perspective,	which	portrayed	the	world	as	it	really	was,	undistorted	by	the	painter’s	

bias.		The	contrast	could	not	be	more	stark:	the	half-naked,	sensual	subject	lies	

supine	on	the	left,	her	hand	barely	keeping	a	flowing	drapery	from	revealing	her	

genitals,	while	the	mute,	immobile	and	modest	painter	remains	deathly	still	behind	

a	single	point,	dissecting	the	object	image	through	a	lattice	work	frame	into	

manageable	sections	to	be	painstakingly	copied	but	whose	division	bear	no	

meaningful	relationship	to	the	whole.		Pure	quantity	now	intermediates	between	

																																																								
42	Letter	To	Thomas	Butts,	22	November	1802.	
43	Perspective	Projection,	from	Pictures	for	Geometry,	1532	
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the	subject	and	object	of	knowledge—dictating	that	the	subject	become	a	modest	

witness	and	the	object	a	numbered	coordinate	point	on	the	Cartesian	grid	of	a	

mathesis	universalis.			

	 While	linear	perspective	and	modern	science	certainly	come	with	great	gifts,	

I	must	assert	with	Blake	that	something	has	been	lost.		Painting	eventually	realized	

that	its	premodern	ancestors	were	not	simply	poor	artists	but	rather	wielded	a	

certain	expressionism	when	they	made	baby	Jesus	larger	than	he	“should”	have	

been.		Carrying	this	insight	forward,	contemporary	artists	can	abandon	linear	

perspective	in	order	to	express	something	else	that	is	no	less	“real,”	although	the	

painter	has	participated	something	in	the	rendering:	

	 	

As	I	will	explore	in	the	next	section,	scientists	ultimately	have	been	pushed	to	a	

similar	conclusion	in	regard	to	light	and	reality	itself.		It	turns	out	our	premodern	

ancestors	did	not	poorly	distinguish	between	nature	and	society,	for	the	
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participatory	networks	of	which	they	speak	turn	out	to	be	the	same	discovered	by	

quantum	physics.	

The	Wave/	Particle	Controversy	and	Conclusion	

	 As	early	as	Aristotle	and	Democritus	there	was	a	debate	over	whether	light	

was	a	wave	or	a	particle.		Of	course	these	were	not	the	terms	that	were	used	but	

Aristotle	thought	light	was	a	kind	of	disturbance	through	an	ether,	while	Democritus	

thought	it	was,	like	everything	else,	composed	of	atoms	(not	our	atoms	but	

hypothetical	tiny	bits	out	of	which	everything	was	composed	through	

recombination).44		After	many	years	and	much	controversy,	Newton’s	corpuscular	

theory	won	the	day	for	a	time,	but	eventually	work	done	by	Hooke,	Huygens,	

Foucault,	Fresnel,	Young	and	Maxwell	seemed	to	definitively	turn	the	tables	toward	

the	wave	theory	of	light.		It	was	only	with	Einstein’s	investigation	of	the	

photoelectric	effect	that	the	idea	of	wave-particle	duality	was	established,	which	led	

to	a	number	of	competing	interpretations.		How	can	light	(and	later	this	was	

established	for	all	subatomic	particles)	be	both	a	wave	and	a	particle?	

																																																								
44	A	Very	Brief	History	of	Light,	30.	
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	 What	these	oscillations	and	seeming	paradoxes	indicate	is	the	untenability	of	

The	Great	Divide.		While	the	modest	witness	attempts	to	banish	the	participation	of	

the	subject,	it	returns	with	a	vengeance.		Thomas	Young’s	double-slit	experiment	

initially	seemed	to	confirm	the	wave	nature	of	light.		In	this	experiment	light	from	a	

single	source	passes	through	two	slits	and	its	arrival	is	indicated	upon	a	

photosensitive	plate	on	the	other	side.		If	light	is	a	particle	it	should	appear	in	two	

bands	which	accord	with	the	two	slits.		If	light	is	a	wave	it	should	appear	in	many	

bands,	which	

accord	with	the	

interference	

patterns	made	

by	the	wave	

emitting	from	

each	slit:	

	

	 Young	obtained	the	latter	result.		However,	Einstein	later	discovered	that	

light	travels	in	discrete	particulate	units,	called	photons.45		Later	developments	in	

technology	allowed	the	experiment	to	be	performed	one	photon	at	a	time.		In	this	

case	the	arrival	of	each	photon	could	be	tracked	to	a	specific	point	on	the	plate;	so	it	

seems	the	single	photon	must	have	passed	through	a	single	slit,	which	suggests	that	

continuing	to	fire	them	one	at	a	time	will	accord	with	the	image	on	the	left	and	not	

lead	to	interference	patterns,	since	there	are	not	multiple	photons	to	interfere	with	

																																																								
45	A	Very	Brief	History	of	Light,	53.	
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one	another.		Any	yet	once	enough	photons	are	fired,	the	interference	pattern	of	the	

image	on	the	right	emerges,	one	photon	at	a	time.		This	means	that	somehow	the	

photon	travels	as	a	wave	and	interferes	with	itself	and	yet	condenses	to	a	single	

point	upon	reaching	the	plate.		Clearly	our	concepts	of	wave	and	particle	are	not	

adequate	to	deal	with	the	actual	structure	of	light.	

	 However,	the	most	astounding	part	of	the	revised	experiment	involves	the	

viewer’s	participation.		If	we	station	a	viewer	just	in	front	of	the	two	slits	and	have	

him	or	her	track	which	slit	the	photon	goes	through,	light	will	no	longer	exhibit	

interference	patterns—it	will	appear	as	the	image	on	the	left.		This	means	that	light	

changes	its	behavior	if	someone	is	watching.		As	physicists	pursued	these	

implications	further,	they	discovered	that	simple	concepts	like	“position”	and	

“momentum”	couldn’t	be	measured	simultaneously.46		While	the	former	requires	a	

fixed	apparatus	to	measure	exactly	where	a	photon	or	other	particle	impacts,	the	

latter	requires	a	moving	apparatus	that	can	absorb	and	thus	measure	how	hard	the	

particle	has	hit.		The	apparatus,	though	seemingly	neutral,	is	essentially	an	

extension	of	the	observer	and	a	means	of	his	or	her	participation.		This	shows	that	

even	concepts	like	“position”	and	“momentum”	are	not	observer	independent	

properties	that	belong	solely	to	the	objects	of	nature.		Neither	are	they	merely	

constructed	by	the	subject,	bearing	no	intrinsic	connection	to	the	world	out	there.		

Rather	photons,	particles	and	everything	else	are	quasi-objects	that	are	mobilized	

by	our	participation	and	our	particular	ways	of	drawing	the	lines	of	nature,	society	

and	a	host	of	other	abstractions.			

																																																								
46	Meeting	the	Universe	Halfway,	111-115.	
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	 We	recall	Whitehead:	“You	cannot	think	without	abstractions;	accordingly,	it	

is	of	the	utmost	importance	to	be	vigilant	in	critically	revising	your	modes	of	

abstraction.”47		Every	living	being,	arguably,	makes	choices,	and	thus	is	carving	up	

the	world	in	one	way	or	another,	even	a	bacterium	“deciding”	to	move	up	a	sugar-

gradient	toward	an	increased	food	supply.		But	when	prey	develops	hard	shells	to	

ward	off	their-predators,	hunters	must	revise	their	modes	of	abstraction	if	they	are	

not	to	go	hungry.		Though	physicists	are	painters	seem	to	have	realized	this,	

technoscience	and	the	cult	of	modernity	still	cling	to	the	modest	witness	and	the	

Great	Divide.		These	concepts	are	ways	of	mobilizing	quasi-objects	and	carving	up	

the	world	in	a	certain	way,	but	their	status	as	abstractions	has	been	forgotten.			

	 The	Egyptian	God,	Amun-Re,	was	a	way	of	mobilizing	the	sun,	of	

understanding	it	as	a	source	of	nourishment,	both	through	crops	and	spirit;	Plato	

carved	up	the	world	differently,	bringing	the	sun	into	the	sphere	of	the	visible	world	

yet	using	it	to	intimate	an	unseen	but	intelligible	world;	Descartes	and	Newton	saw	

the	world	like	a	clock,	running	according	to	mathematical	laws	and	understandable	

through	the	light	of	reason,	which	was	God	given;	later	thinkers	decided	reason	was	

not	God	given	but	simply	given,	and	that	God	was	a	whimsical,	subjective	thing.		

Each	approach	has	a	purchase	on	reality	but	each	approach	divides	up	the	world	

differently.		The	general	trend	is	from	a	more	compact,	networked	and	participatory	

worldview,	toward	a	more	distinct,	divided	and	objective	view.		However	to	take	

any	stage,	certainly	the	last,	as	final,	would	be	to	commit	the	Fallacy	of	Misplaced	

																																																								
47	Science	and	the	Modern	World,	59.	
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Concreteness:	“the	accidental	error	of	mistaking	the	abstract	for	the	concrete.”48		

Furthermore,	the	insights	of	contemporary	physics	discussed	above	are	much	more	

reminiscent	of	the	networked	and	participatory	worldview	than	of	the	modern	one,	

debunking	any	simple	story	of	progress:	the	structure	of	light	itself	has	reminded	us	

of	our	participatory	origins.		The	ecological	crisis	has	put	our	very	survival	at	stake,	

in	no	small	measure	because	we	have	failed	to	revise	our	abstractions	and	the	ways	

of	seeing	the	world	that	are	no	longer	life-enhancing.		We	must	shift	our	vision	of	

the	world	from	a	“collection	of	objects”	to	“a	communion	of	subjects,”	to	quote	

Thomas	Berry;49	it	is	only	by	participating	with	the	world	around	us,	by	

rediscovering	the	intimacy	between	seer	and	seen,	that	we	may	heal	the	Great	

Divides	and	so	make	the	inside	like	the	outside	and	enter	the	kingdom	of	earth.	

																																																								
48	Science	and	the	Modern	World,	51.	
49	The	Great	Work,	82.	
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