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Second-Order Cybernetics

Cybernetics, Reflexivity and
Second-Order Science
Louis H. Kauffman • University of Illinois at Chicago, USA • kauffman/at/uic.edu

> Context • Second-order cybernetics and its implications have been understood within the cybernetics community 
for some time. These implications are important for understanding the structure of scientific endeavor, and for 
researchers in other fields to see the reflexive nature of scientific research. This article is about the role of context in 
the creation and exploration of our experience. > Problem • The purpose of this article is to point out the fundamental 
nature of the circularity in cybernetics and in scientific work in general. I give a point of view on the nature of objective 
knowledge by placing it in the context of reflexivity and eigenform. > Method • The approach to the topic is based 
on logical analysis of the nature of circularity. Mathematics and cybernetics are both fundamentally concerned with 
the structure of distinctions, but there can be no definition of a distinction without circularity, since such a definition 
would itself be a distinction. The article proceeds by explicating the structure of reflexive domains D where the 
transformations of the domain are in one-to-one correspondence with the domain itself. > Results • I show that every 
element of a reflexive domain has a fixed point. This means that eigenforms arise naturally in reflexive domains. 
Furthermore, a reflexive domain is itself an eigenform (at a higher level). This supports the context of a second-order 
science that would study domains of science as part of a larger cybernetic landscape. > Implications • The value of 
the article is in its concise reformulation of the scientific endeavor as a search for eigenforms in reflexive domains. 
This new view of science is promising in that it includes the former worlds of apparent objectivity and it embraces 
those newer worlds of science where the theories and theorists become active participants in the ongoing process of 
creating knowledge. > Constructivist content • I argue that the perspective of reflexive domains constitutes a new 
way to think about the practice of science, with observers deeply imbedded, and objectivity understood as the mutual 
search for eigenforms. > Key words • Cybernetics, distinction, circularity, reflexivity, reflexive domain, eigenform.

Introduction

« 1 » In this target article, I study the 
questions “What is cybernetics?” and “What 
is science?” I examine these questions in 
the form of reflexivity. I shall explain what 
is meant by a reflexive domain and in the 
process expand the concept of cybernetics. 
Cybernetics is concerned with circularity, 
a circularity that includes the observer (or 
operator) in the system. The observer is ac-
tively in the system. Nevertheless, domains 
with such circularity remain amenable to ra-
tional study. In cybernetics, one attempts to 
be fully aware of the context of any situation. 
This means that a reflection on the context, 
and an inclusion of that awareness of con-
text into the context is always present. What 
is being evoked is a different sense of the 
rational than that offered by traditional sci-
ence. In the face of the circularity of context 
and observer it is still possible to explore 
and come to agreements that have every ap-
pearance of being scientific facts. I shall de-

scribe how it comes about that an arena gen-
erated by dynamic interactions and shifting 
relationships can become a world just like 
ours, subject to exploration, invention and 
discovery. One may say that from this point 
of view, objectivity is an emergent phenom-
enon! The body of the article is formed in a 
series of short, numbered paragraphs that I 
hope will let the reader explore and compare 
the ideas as they are articulated. The main 
ideas have already been expressed in this 
paragraph, but extensions and ways to speak 
and express these notions occur in the ex-
panded form of the article itself.

« 2 » As cybernetics grew, this notion 
of circular domains, in which cybernetics 
occurs, also grew. There are areas of logic 
and mathematics that have a good corre-
spondence with the sort of circularity that 
cybernetics needs. I shall speak of reflexive 
domains.

« 3 » A reflexive domain is an abstract 
description of a conversational domain in 
which cybernetics can occur. Each partici-

pant in the reflexive domain is also an actor 
who transforms that domain. In full reflex-
ivity, each participant is entirely determined 
by how he or she acts in the domain, and 
the domain is entirely determined by its 
participants. I write D = [D, D] to denote 
this reflexivity of a domain D (Kauffman 
1987, 2001, 2004, 2005, 2009, 2012a, 2012b, 
2015; Scott 1971; Varela 1979).1 The symbol 
[D, D] denotes all the available transforma-
tions of the domain D to itself. The equation 
says that D is identical to the processes that 
transform it. The point to note is that if a 
transformation T is defined by the equation 
T(D) = [D, D], then the transformation T ap-
plied to a domain D reveals all the processes 
that can transform D into itself. A reflexive 

1 | These references deal with both lambda 
calculus and the notion of reflexive domains. In 
this listing I have indicated only those references 
that explicitly or implicitly deal with reflexive do-
mains. A reflexive domain is a particular situation 
where lambda calculus applies.
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domain is itself an eigenform (see below): 
D = T(D) = [D, D]. Note that a reflexive do-
main is a context for action, and when we 
say that the domain d is itself an eigenform, 
we stand back momentarily from the do-
main into a larger context that can include 
it. This means that no domain, even a reflex-
ive domain, is the end of our deliberations. 
Each domain can be transcended to a new 
and larger domain. The process is endless 
and is the source of all our constructions 
and considerations.

« 4 » An eigenform is a fixed point for a 
transformation. In the context of this article, 
an arbitrary transformation is allowed in 
any mathematical domain with a fixed point 
either in that domain or in some extension 
of that domain. This usage is an extension 
of some technical uses of the term that are 
special cases of this notion. In the next para-
graph, I give a specific example of how an 
eigenform can arise as the fixed point of a 
transformation that is simple and syntacti-
cal. For our purposes an eigenform is the 
analog of an eigenvector in analysis or linear 
algebra, but it is much more general and in-
cludes the fixed points that occur in reflexive 
domains, as will be explained below.

« 5 » I define T(x) = [x]. Then I can ap-
ply T again and again to an arbitrary x as 
shown below:

x
[x]

[[x]]
[[[x]]]

[[[[x]]]]
[[[[[x]]]]]

…

« 6 » If you do this for a long time it be-
gins to look like

E = [[[[[[[[[[…]]]]]]]]]]

and this expression has the form of some-
thing that does not change if you put one 
more set of brackets around it. Thus E 
(above) is an eigenform for the transforma-
tion T where

T(x) = [x].

« 7 » The entity E appears in our percep-
tion due to the recursive action of the trans-
formation, and it is a consequence of how 
one deals with E, seeing it as invariant under 
T, that makes it into an object for our percep-

tion. That E appears as an object is part and 
parcel of being an eigenform. Thus Heinz 
von Foerster spoke of eigenforms in the 
phrase “objects as tokens for eigenbehaviors” 
(Foerster 2003a). Heinz, in a wonderful turn 
of perception, turned the mathematical idea 
on its head. He pointed out that ordinary ob-
jects are tokens for eigenbehaviors. Ordinary 
objects are invariances of processes performed 
in the space of our experience. The “space of 
our experience” is the context in which we 
have our experience and it is the experience 
itself. I make objects by finding fixed points 
in the recursion of my interactions. Eigen-
forms are a touchstone for the relationship 
of circular and recursive processes and the 
ground of our apparent worlds of perception. 
This point of view should be compared with 
that of Humberto Maturana and Francisco 
Varela (1987), where they see the construc-
tion of conversational domains through the 
coordination of coordinations of actions of 
organisms in the course of their evolution.

« 8 » With this in mind, look again at 
the defining property of the reflexive do-
main D, D = [D, D], and understand that the 
domain itself is an eigenform.

« 9 » This structural observation has 
consequences for the applications of cyber-
netics and applications to the epistemology 
of second-order science (Kauffman 2015; 
Müller & riegler 2014; umpleby 2014). For 
if science is to be performed in a reflexive 
domain, then one must recognize the ac-
tions of the persons in the domain. Persons 
and their actions are not separate. If an ac-
tion is a scientific theory about the domain, 
then this theory becomes a (new) transfor-
mation of the domain. Theory inevitably 
affects the ground that it studies. Further-
more, the fact that an entire domain can be 
seen as an eigenform suggests that one can 
be an observer of that domain in a wider 
view of the landscape. Thus physics can be 
seen as a reflexive domain and one can take 
a meta-scientific view, allowing physics itself 
to be one of the objects of a larger domain of 
in which it (physical science) is one of the 
eigenforms.

« 10 » How then, do physical and natu-
ral science manage to obtain their appar-
ently objective results? The answer lies in 
circularity and eigenform. traditional sci-
ence searches only for those actions that are 
independent of the observers (persons) in-

volved. This means that traditional science 
asks to work within a particular subset of 
available eigenforms. Once this is realized, 
one can begin to see how to widen scientific 
operations.

« 11 » Exploration of this theme will 
proceed in other papers, but the point I want 
to make here is that the initial place to begin 
cybernetics and second-order science is in 
the recognition of circularity and reflexivity.

« 12 » In this article, I shall show that 
there is no definition of cybernetics that is 
not a circular definition. This result should 
be a cause for celebration, for cybernetics 
is a study of circularity and the fact that it 
requires a circular definition shows that 
cybernetics is fundamentally not separate 
from circularity.

« 13 » The next section discusses defi-
nitions and the structure of circular defi-
nitions followed by a section showing that 
basic notions of mathematics would require 
circular definitions but that mathematics, al-
lowing as it does undefined terms, can give 
the appearance of avoiding circularity. I con-
tinue with a section providing the proof that 
cybernetics, if it has definitions, must have 
circular definitions.

« 14 » The subsequent section is a dis-
cussion that leads outward to the structure 
of science and the meaning of eigenform 
and reflexive domains. I show that our con-
cept of reflexive domain is itself an eigen-
form and that the central, circular concept of 
eigenform underlies and overlies all notions 
of reflexivity. In the Conclusion, I discuss 
science and second-order science directly. 
It is my thesis that all science, all attempts 
to find knowledge, are faithfully modeled 
by the search for eigenforms in a reflexive 
domain. A conventionally successful sci-
ence will find such forms and point to them 
as the objective results of that science. But 
a wider look at the situation will reveal that 
the larger landscape of the reflexive domain 
has been significantly influenced by these 
theories. The world has changed as a result 
of the scientific activity. There is no inviolate 
ground. The path is being constructed in the 
act of making it. And yet there are beauti-
ful and important eigenforms to be found. 
The quest of science becomes larger and 
more romantic and more intentional in the 
embracing of the second-order. I imagine 
worlds and bring them into being.

http://constructivist.info
http://constructivist.info


1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

column A column B column C

column A column B column C

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

Cybernetics, Reflexivity andSecond-Order Science   louis h. Kauffman

Second-Order Cybernetics

503

Cybernetics, Reflexivity andSecond-Order Science   louis h. Kauffman

Second-Order Cybernetics

               http://constructivist.info/11/3/801.kauffman

distinction and circularity

« 15 » How do definitions come about?
« 16 » A definition of a term, as it is 

usually taken, defines that term in terms 
of other terms. For example, I may say that 
“a hammer is a device for pounding nails 
into wood” or “a straight line segment is 
the shortest distance been two points in a 
plane space.” definitions in this form are to 
be found in the dictionary. Some words are 
genuinely difficult to define. Consider what 
happens when I look up the world “distinc-
tion” in a dictionary. I find that the word 
distinction is defined as a marking off, an 
indication of a difference, a discrimination 
or a distinguishing quality or characteristic.

« 17 » If you already know the meaning 
of distinction, the dictionary entry can be 
useful in pinning down some subtleties of 
usage of the word. But if you did not know 
the meaning of the word, then you would 
only find synonyms for distinction in the 
definition of distinction.

« 18 » The dictionary has engaged in cir-
cularity in defining distinction.

« 19 » According to the dictionary:

1. A distinction is a marking off of a difference. 
2. A difference is the making of a distinction.

« 20 » This is a circular definition. Each 
term is defined in terms of the other term. 
I have been taught that circular definitions 
are wrong and should be avoided. And yet 
our dictionaries routinely use circular defi-
nitions for the most fundamental terms and 
concepts such as distinction. I say that the 
circularity of definitions of distinction is a 
cause for celebration. For it cannot be oth-
erwise.

« 21 » What is a definition? In order 
for a definition to be effective it must make 
a distinction. It must carve a niche in the 
world of our words. In order for a defini-
tion to tell us without circularity what is a 
distinction, that definition must distinguish 
distinguishing. This cannot be accomplished 
without circularity.

Theorem 1. There is no definition of distinc-
tion that is not circular.

Proof. If there were a definition of distinc-
tion, this would be a distinction that char-

acterizes distinction. Thus the definition 
would be circular, using the concept of dis-
tinction to define distinction. Hence there is 
no definition of distinction that is not cir-
cular. QED

« 22 » This theorem does not tell me 
that I cannot understand distinction. It tells 
me that such understanding is necessarily 
a matter of experience. Make a distinction. 
draw a circle in a tide-flattened stretch of 
sand. Bake a cake. Prove a theorem. Sing a 
song. Attempt to understand understand-
ing. Live a life. distinction transcends closed 
worlds of words, and moves into the worlds 
of feeling and action.

Mathematics

« 23 » Mathematics is based on the idea 
of a distinction and mathematics is usually 
regarded as a gold standard for precision. 
No one said that distinctions could not have 
precision. I said that they must have circu-
larity, but circularity does not preclude pre-
cision.

« 24 » take numbers, positive integer 
numbers such as 1, 2, 3. We all seem to agree 
how to treat them and work with them and 
they are precise. If I say that I have one ap-
ple, you know what I mean. But I may ask 
what is the number 2? This is a question at a 
different level.

« 25 » The number 2 is represented by 
the set tWO = { { }, { { } } } whose mem-
bers are in the two sets { } and { { } }. The 
first set is empty and the second set has as 
its member the empty set. Thus these two 
sets are distinct, and so tWO is a set with 
two distinct members. tWO represents the 
number 2.

« 26 » I produced the set tWO and 
checked that it had two distinct members. 
So I already knew what two was and used 
it in the definition of tWO. But tWO is 
not two! tWO is a set and it is like a ruler. 
tWO is the mathematician’s standard for the 
number two. If you ask a mathematician “Are 
there two sheep in that field?”, he pulls out 
the set tWO from his waistcoat and com-
pares it with the sheep in the field. He then 
says to you “I have attempted to make a one-
to-one correspondence between the sheep 
in the field and my set tWO. I discover that 

there are more sheep in the field than there 
are members of tWO. Therefore I tell you 
that there are more than two sheep in that 
field.”

« 27 » I do not need a definition for 2. If 
someone wants to know if there are 2 things 
about, I just take out my ruler and check. 
But could I give a definition of 2?

« 28 » Bertrand russell gave a definition 
of number. He writes “[…] a number of a 
class [is] the class of all classes similar to the 
given class” (russell 1938: 115).

« 29 » Thus russell would say that 2 is 
the collection of all (possible) pairs. russell’s 
definition is a deep insight, but it is very 
wide. How am I to know about all pairs? 
Let us keep thinking about russell’s idea but 
leave it aside for now.

« 30 » What if I said that 2 is the set { { }, 
{ { } } }? That will not do. I could call this 
set tWO, but I cannot call it 2 because 2 is 
the concept of a pairing and the set is just a 
set. So I use the set as a definite example of 
a pairing, and then I say that something has 
2 elements if they can be matched with this 
set.

« 31 » Now there is an even deeper prob-
lem. In defining 2 via this set and the idea 
of matching, I use the idea of two for the 
matching. two things are matched if you put 
them in correspondence with one another, 
and so I use the concept of 2 in defining the 
concept of 2. Matching and pairing mean 
the same. As I see these features of twoness, 
I get a precise idea about the concept 2.

« 32 » Precision of concept is something 
that one can explore, even though there is no 
way to avoid circularity of definition.

« 33 » There are other issues about num-
ber. I have the symbols 1, 2, 3, … and rules 
for working with them such as 3 + 1 = 4 and 
that 9 + 1 = 10. I can specify the rules without 
circularity and so learn to use the numbers. 
It takes discussion, teaching and learning to 
do arithmetic. Later, once one has learned to 
do arithmetic, it is possible to make defini-
tions and theories and worry about circu-
larity. The worry about circularity has led 
mathematicians to the remarkable notion 
of undefined terms. In every mathematical 
theory there are terms that are simply not 
defined. In this way these terms avoid cir-
cular definition.

« 34 » Let us go back to the standard 
for 2. This is built from sets, and sets are, in 
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their own theory, undefined, but have spe-
cial operations for building them. The sim-
plest set is the empty set, usually written as 
{ }. This set is distinguished by the fact that 
it has no members, and is represented as an 
empty container. As a container, it is a dis-
tinction with no contents and no markings 
other than its boundary. I cannot define a 
distinction, but I use distinctions all the 
time and mathematics is built from them. 
When I go into the realm of distinctions 
I go into the realm of my own creations and 
into the realm where I can make the imagi-
nary act that distinguishes myself from 
what I do. I am a reflexive domain.

the definition 
of cybernetics and the 
cybernetics of definition
« 35 » I assert that cybernetics cannot 

be defined without circularity. recall the 
theorem of the previous section:

Theorem 1. There is no definition of the 
concept of distinction that is not circular.

« 36 » I shall use this theorem to prove 
the next theorem. The point is that cyber-
netics is so deeply involved in the concept 
of distinction that it can no more be defined 
than can distinction be defined without cir-
cularity.

Theorem 2. There is no definition of cyber-
netics that is not circular.

Proof. Cybernetics includes within its pur-
vey the concept of distinction since it stud-
ies circular processes and all distinctions are 
circular processes involving the production 
of an observer in relation to an observing 
system and the production of an observing 
system in relation to an observer. Therefore 
a definition of cybernetics would entail a 
definition of distinction. But by Theorem 
1 (see above) there can be no definition of 
distinction that is not circular and therefore 
there can be no definition of cybernetics 
that is not circular. QED

« 37 » In proving this theorem, I have 
assumed that cybernetics deals with the 
fundamentals of circular processes. This is 

in accord with its history and with its use. 
Contrast this situation with mathematics. 
Mathematics studies distinctions, but I do 
not insist that distinctions themselves are 
the subject matter of mathematics. Never-
theless, if pressed, I would argue that math-
ematics is also indefinable!

« 38 » I conclude that a definition of 
cybernetics could be given in the following 
form:

Cybernetics is the study of systems and 
processes that interact with themselves and 
produce themselves from themselves. This 
includes cybernetics itself as a system or 
process that interacts with itself and pro-
duces itself from itself.

« 39 » While the reader may object 
to this definition on grounds that it is not 
broad enough for a definition of cybernet-
ics, at least the definition is circular.

Cybernetics and reflexive 
domains
« 40 » I should note that once cyber-

netics is defined in terms of itself, it be-
comes what is commonly called “second-
order cybernetics.” Perhaps there never was 
a first-order cybernetics but this is a useful 
distinction. When I distance myself from an 
object of study, but nevertheless examine its 
circularities, it may be natural to call such 
a study cybernetics of the first-order. Here 
I am concerned with the second-order, but 
I will just call that cybernetics.

« 41 » There is a way to do mathemat-
ics that is explicitly circular, called lambda 
calculus (Barendregt 1985; Kauffman & 
Buliga 2014; Kauffman 2015; Scott 1971). 
It is called “Laws of Form” (Spencer-Brown 
1969) in its full simplicity.

« 42 » First I want to discuss Laws of 
Form and then pass over to more complex 
versions.

« 43 » In George Spencer-Brown’s book 
Laws of Form (Spencer-Brown 1969), a very 
simple mathematical system is constructed 
on the basis of a single sign, the mark, des-
ignated by a circle or a box or a right angle 
bracket. I shall not develop the formalism 
here. But that sign, in our eyes, makes a dis-
tinction in plane in which it is drawn. And 

the interpretation of Spencer-Brown’s cal-
culus has us understand that the sign refers 
to the distinction that the sign makes (we 
make that distinction when we are identi-
fied with the sign). Thus the sign of distinc-
tion in the calculus of Spencer-Brown is 
self-referential. That is, expressions in the 
calculus refer to themselves and to other 
expressions in the calculus.

« 44 » While this calculus is circular 
and self-referential, it is consistent.

« 45 » By a series of departures and 
constructions, the calculus of indications 
of Spencer-Brown can be seen to be a foun-
dation for the construction of all of math-
ematics, and it gives direct insight into the 
structure of language and communication. 
The external observer is intimately involved 
in this calculus, for it is through that ob-
server that the distinctions take place. Thus 
the circularity of the calculus engulfs the 
observer. One is in a cybernetic domain.

« 46 » A more complex form of circu-
larity in mathematics occurs when an ex-
pression explicitly refers to itself. For exam-
ple, I could write the self-referring equation 
x = 1 + 1 / x and have an expression x that 
is defined in terms of itself. More general 
fixed points indicate other circularities. For 
example

“This sentence has thirty-three letters.”

is a sentence that refers to itself and tells a 
truth about itself. I can formalize circular-
ity in terms of fixed points. Heinz von Foer-
ster (2003b) was fond of this relationship 
of circularity and fixed points. He saw that 
a fixed point, taken in the cognitive world, 
can connote an object in the perception of 
an observer. In his terms, the object is a to-
ken for an eigenbehavior, the iteration of 
a transformation whose fixed point is the 
object. The observer embodies a transfor-
mation T that leaves the object fixed in the 
sense that one has the fixed point equation 
T(Object) = Object. This means that no ex-
tra distinction is introduced by the applica-
tion of the transformation T to the Object. 
Von Foerster called the object so fixed an 
eigenform, and the transformation an eigen-
behavior.

« 47 » It should be understood that 
the object, the eigenform, may come into 
existence through the action of the trans-
formation. This can happen by an interlock 
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of meanings without any iteration. By an 
interlock I mean a direct reference of the 
sentence to itself, or a mutual reference of 
two structures. For example, the uS dollar 
bill has a statement written upon it that says 
“This bill is legal tender.” That statement in-
terlocks with the dollar bill upon which it is 
printed. When we shake hands, each hand 
grasps the other hand. The hands interlock. 
In the next example, we have the sentence “I 
am the one who says I.” The sentence prior 
to the one you are now reading shakes hands 
with its reader and makes an opportunity 
for the reader to identify himself or herself.

« 48 » I have the following operator:

T(x) = the one who says x

The eigenform for this operator is “I”.

“I am the one who says I” 
“I = the one who says I” 

I = T(I)

« 49 » This explication of “I” as an ei-
genform places its fundamental circularity 
starkly before us. I is an eigenform of the 
transformation, but the identity of the I can 
vary. I can be the one who says I and so can 
you. The eigenform I is fixed by a linguis-
tic transformation but is handed back and 
forth in the conversation among a commu-
nity of I’s. This is exactly the condition that 
Spencer-Brown (1969: 76) describes for his 
mark when he says “We see now that the 
first distinction, the mark and the observ-
er are not only interchangeable, but in the 
form, identical.”

« 50 » A community of observer/par-
ticipators forms a reflexive domain D. By 
this term I mean that each person in the do-
main is also an actor in that domain. Each 
one acts upon the others and each can be 
acted upon by the others and by himself. 
This is the fundamental condition for the 
cybernetics of social and economic behav-
ior, and it is also the condition for all scien-
tific behavior.

« 51 » There is a key relationship be-
tween reflexive domains and eigenforms. I 
state this relationship as a theorem.

Church-Curry fixed point theorem. Let D 
be a reflexive domain and let T be any ele-
ment of the domain D. Then there is an ele-
ment X in D such that X is a fixed point for 
t. That is, TX = X.

Proof. define the following operation on 
elements of D:

Gx = T(xx).

That is, G operates on x by letting T operate 
on the result of x operating on itself.
Since D is a reflexive domain, I can assume 
that the operation G is itself an element of 
the domain. Now examine the result of G 
operating on itself. G operating on itself is 
the result of T operating on G operating 
on itself. That is, GG = T(GG). Thus GG is a 
fixed point for T. QED

« 52 » It is quite possible that the reader 
will find this construction, simple as it is, 
quite baffling! It is best to discuss it from a 
number of angles. The key point for a re-
flexive domain is that participants in the do-
main can act on themselves. One must take 
this property to heart. regard yourself as 
such a participant and understand that you 
interact not only with others (for example 
in a market) but also with yourself. There is 
a singularity about interacting with oneself 
that is different from interacting with others. 
You have to separate yourself from yourself 
to interact with yourself and this separation 
is at a conceptual level or an imaginary lev-
el, since you are not actually separate from 
yourself. Think of the G in the theorem as 
a person. This person acts on another per-
son P by letting the transformation T act on 
the self-interaction of P. What does it mean 
to act on the self-interaction of another? It 
means to go into conversation with that oth-
er. Thus G induces T to go into conversation 
with P. One can think of G as a coach who 
gets people to interact with one another. But 
how does G act on himself?

« 53 » Well G acting on G induces T to 
be in conversation with G. This means that 
G’s self-interaction is acted on by T. Thus G’s 
self-interaction is indeed the action of T on 
G’s self-interaction. The singularity of self-
interaction leads to the fixed point.

« 54 » This singularity of self-interac-
tion is well-known in many puzzles and 
paradoxes. For example, there is the tale of 
the village with a barber B who shaves only 
those who do not shave themselves. This is 
straightforward just so long as I do not ask 
“Who shaves the barber?” For if the barber 
shaves himself then by definition, he cannot 
shave himself.

« 55 » A deeper relationship with the 
fixed point theorem is russell’s paradox. 
For this purpose, let AB denote the relation-
ship “B is a member of A.” Thus A acting 
on B is the act of B becoming a member of 
A. Then I can define Rx = ~(xx) where ~ de-
notes “not.” R is a set with the property that 
x is a member of R exactly when x is not a 
member of x. R is the set of all sets that are 
not members of themselves. This set R is the 
famous russell set. The paradox of the rus-
sell set is that

« 56 » RR is an eigenform for negation. 
For I have

Rx = ~(xx) and so RR = ~(RR).

« 57 » This russellian eigenform is a 
problem for those who insist that negation 
must not have fixed points. Certainly RR 
is a rogue set from the usual point of view 
since it apparently can both belong to itself 
and not belong to itself.

« 58 » This depends upon what is the 
“usual point of view.” Looking from the re-
flexive domain of persons and selves, I see 
that RR is very like a person. RR is part of 
itself, but RR is also the whole of herself 
and so not a part at all. RR is a member of 
RR and RR is not a member of RR. In the 
reflexive domain of persons and selves it is 
natural enough for RR to be a eigenform of 
negation.

« 59 » It is an axiom of physical science 
that one requires results and procedures 
that can be repeated by others to a sufficient 
degree of accuracy so that the community 
of physicists agrees that the results and 
procedures do not depend on the specific 
observers (other than that they carry out 
the actions of the experiment according to 
the specifications). It should be clear from 
this well-known description of experimen-
tal physical science that an experiment is 
a transformation E that involves persons 
P and a result X and I desire an eigenform 
X so that E(P, X) = X independent of the 
choice of P (within a community of “com-
petent scientists” P). Why does X appear on 
the left-hand side of this equation? By this 
I mean that the experiment is repeatable. 
You can record X as a result of the experi-
ment and then find that when you perform 
it again, you get the same result. It is the 
repeatability that makes a successful experi-
ment into an eigenform.
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« 60 » That knowledge should be inde-
pendent of the observers is related to the re-
peatability and I will discuss it further below.

« 61 » Physics is defined circularly and it 
demands certain eigenforms for its success-
ful experiments. These eigenforms are in ac-
cord with the description of a world that is 
objective, a world that is independent of the 
particular choice of observers. The objective 
world of physics is not given a priori. The 
objective world of physics is a construction 
of the physicists based on the type of results 
that they deem acceptable as valid physics. 
Of course it could have happened that phys-
ics would fail and there would never be any 
experiments E of this kind or any results X 
of this kind. Fortunately for physics, there 
is a whole world of physical results, and it 
would appear that there is no end in sight to 
the progress of physics.

« 62 » I see that one could look at a sci-
ence that studies eigenforms and reflexive 
domains and that the participants in such 
cybernetics are themselves elements/actors 
in the reflexive domain. One is then led to 
the question: Which is more fundamental, 
the circularity of eigenform or the reflexivity 
of the domains in which these eigenforms 
occur?

« 63 » It is easier to start with eigenform 
since I have a sense about how to make an 
eigenform by iterating a transformation. 
When one does this iteration one learns cu-
rious lessons.

« 64 » One lesson is the astonishing 
fact that one can make an eigenform just 
from the form of a transformation as in 
X = TTTT…. Here, X is an eigenform for T 
since formally TX = X. But is this not some 
sort of magic trick, a sleight of hand? Indeed 
it is. For I could define

T1(g) = T(g)
T2(g) = TT(g)

T3(g) = TTT(g)
… 

TN(g) = TTTT…T(g)

where there are N T’s in this composition. 
Then TN(g) depends upon g as well as N, for 
each N. I can imagine TT…TTg with an in-
finite number of T’s in-between the first and 
the last T, and this would be an eigenform that 
depended on the choice of g. I would have to 
imagine an infinity where I can “count down” 
infinitely as well as counting up.

« 65 » The simplest way to think of this 
is to imagine that N is a generic large integer 
so that it is possible to confuse N and N + 1. 
Then N acts as though it is infinite, but is ac-
tually finite but large.

« 66 » Our usual method produces an 
infinite limit

X = TTTT… with TX = X.

« 67 » The fixed point does not depend 
upon the initial conditions. If I take an ex-
ample such as

Tx = 1 + 1 / x,

then X = TTT… = 1 + 1 / (1 + 1 / (1 + …)) and 
X = 1 + 1 / X. I can ask for numbers that satisfy 
this equation, and there are numerical solu-
tions (the golden ratio, phi = (1 + sqrt(5)) / 2 
is a solution to this equation.). This indepen-
dence of the eigenform on the initial condi-
tions is analogous to an experiment whose 
results are independent of the particularities 
of the experimenter.

« 68 » I would like to make a more pre-
cise version of this analogy with the possible 
independence of observation so that one 
could consider experiments that are both 
sensitive and insensitive to the conditions 
of the experimenter. I describe a scientist to 
be in search of eigenforms that are indepen-
dent of the action of the observer. Iteration 
of a transformation can, as explained in the 
previous paragraph, erase some of the initial 
conditions that are characteristic of a partic-
ular observer. This is only part of the story. 
to make a complete account of how a given 
science strives to make its results observer-
independent is a project for future workers 
in this field of second-order science.

« 69 »  Eigenforms occur within a re-
flexive domain, giving rise to recursion, and 
recursion itself brings forth that reflexive 
domain. The entire reflexive domain is an 
eigenform. This shows how eigenforms can 
be dynamic. The entire world of science is 
itself an eigenform. The world of the stock 
market is an eigenform. The cybernetics 
world is an eigenform. These eigenforms are 
the forms of closure that occur in large in-
teracting systems where the dynamics of in-
dividuals leads their identities outward and 
the individuals become identified with their 
actions. Just so do words become identified 
with their actions in Ludwig Wittgenstein 
(1958: §43): “The meaning of a word is its 

use […].” In the same way, Charles Sand-
ers Pierce (Kauffman 2001) had the concept 
of the individual as a sign for himself. This 
means that in the dynamics of sign-behavior 
there arises reference and eventually self-
reference and through this self-reference 
the individual becomes a sign for himself. 
Word and individuals are both seen as ele-
ments of a reflexive domain in the work of 
Wittgenstein and Pierce. Pierce’s concept is 
directly related to the reflexive domain in 
which the individual comes to have an iden-
tity through the eigenform “I”.

« 70 » With this I return to the iden-
tification of the mark and the observer in 
Spencer-Brown (1969), now at the scale of 
the detailed interactions of individuals with 
many others.

« 71 » I have the fundamental theorem 
that every element T of a reflexive domain 
D has a fixed point X with T(X) = X. Eigen-
forms prevail at the individual as well as the 
global levels in reflexive domains. The world 
of reflexive domains and their eigenforms is 
the world in which cybernetics occurs.

« 72 » How does a reflexive domain 
come about? In some cases, such as our 
personhood, one simply lives there and 
cannot easily give an account of how it hap-
pened. I live in the eigenform of my reflex-
ive domain of self-other interaction. It is 
a mystery how it happens. I do not have a 
sequential construction for it. On the other 
hand, consider some given domain D that 
is not reflexive. By not reflexive I mean that 
the transformations of D to itself are not in 
perfect correspondence to elements of D. 
There are transformations A taking D to D 
that are not members of D. What should 
I do? I may include them and form a new 
domain D1

. But D1, while larger than D, may 
still not be reflexive, so I may need to ad-
join more elements. The general pattern is 
T(Dn) = [Dn, Dn] = D(n + 1). Then I iterate the 
construction of enlarging the domain to 
infinity or to a very large N where DN and 
D(N + 1) are indistinguishable. At this point I 
have achieved DN as an eigenform for T. I 
have created a reflexive domain. Once I have 
a reflexive domain, I can avail myself of the 
Church-Curry fixed point theorem within 
that domain and all the other amenities of 
closure that such domains afford. The in-
sight that reflexive domains are themselves 
eigenforms is directly related to how they 
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can come into existence. The technical de-
tails of this limiting process can be seen in 
the work of dana Scott (1971).

« 73 » With this point of view, I can 
think of a reflexive domain as arising in the 
freedom to assign names to processes, and 
to allow those processes to become new 
elements of the original domain of objects 
(under scrutiny). This sort of freedom is 
well-known to computer programmers of 
languages, where an algorithm or procedure 
is given a name and that name is then at the 
same level as other original terms in the lan-
guage. The language expands in time as the 
programmer makes new “macros” of this 
sort. In this practical situation one does not 
have to go to the limit of an infinite tower 
construction (as described in the previous 
paragraph) to obtain reflexivity. One only 
has to recognize that defined processes are 
subject to being elements of an always-ex-
tending language.

« 74 » The construction I made in the 
Church-Curry fixed point theorem can be 
accomplished under relatively ordinary 
circumstances. For example, suppose that I 
define Gx = <xx> as a symbolic process. It is 
a process that a computer can perform on 
symbol strings such as x. Then applying G to 
x means that I duplicate x and place brackets 
around the two copies of x. This is an opera-
tion that can be performed by a computer. I 
regard G itself as a string of symbols (with 
one character). The strange and curious 
thing is what happens when I apply G to G.

« 75 » With Gx = <xx>, I obtain GG = 
<GG>. I obtain a statement of self-reference 
and, if I take this equality seriously as an ac-
tion, I obtain the unending recursion (GG is 
replaced by <GG>)

GG = <GG> = <<GG>> = <<<GG>>>
= <<<<GG>>>> = ….

« 76 » All this is compatible with the 
previous notion that

E = <<<<<<<…>>>>>>>

is invariant under bracketing: E = <E>.
« 77 » In one case, I obtain the eigen-

form by singular substitution. In the other 
case, I obtain the eigenform by a limiting 
process. It should be noted that these ex-
amples of strict substitution and transition 
to infinity are idealized and do not begin the 
wonderful partial aspects of self-reference 

that occur in our worlds of language. For 
example, I may refer to myself without yet 
knowing what boundaries of the self are in-
tended and indeed with the hope of extend-
ing them. I may say “I am a mathematician” 
or “I am a clarinetist,” in each case using the 
declaration as a performative act that may 
promote the one who says it into that cat-
egory. The act of saying can be an essential 
ingredient in the movement to a state of be-
ing. Thus does one say “With this ring I thee 
wed.”

« 78 » It is at this point that the reader 
will discern that I am in favor of both nouns 
and verbs. In fact, from our point of view 
it is indispensible to have both nouns and 
verbs, and the possibility of changing nouns 
to verbs and verbs to nouns as the need aris-
es. due to the long discussions in systems 
theory about the nature of nouns and verbs, 
this aspect of our epistemology will be con-
tinued in other papers.

« 79 » I shall now see how self-refer-
ence can arise in systems that are power-
ful enough to have reference, and powerful 
enough to take the names of processes and 
the names of things and use them in the 
language on an equal basis (just as one does 
in human natural languages). Nouns and 
verbs become interchangeable. Suppose that 
I have a system S that can make distinctions 
in its world and give names to the sides of 
these distinctions.

« 80 » S has a language, and in that lan-
guage S will write A → B to mean “A refers 
to B” or that “A is the name of B.” S is en-
dowed with a special process denoted by “#” 
so that when A → B, S creates a new refer-
ence #A → BA called the indicative shift of 
the original reference A → B. Thus #A is the 
name of “B with a name-tag A attached.”

« 81 » I say that #A is the meta-name of 
BA. This shifting of names to meta-names 
is fundamental to the observing system S. 
The shift enables an object and its name to 
be superimposed just as I find that persons I 
know have their name as one of their direct 
properties for me. It is the shift of naming 
that allows the system S to achieve self-ref-
erence. The system S will create a name for 
the operation of the shift itself.

« 82 » Let M → # denote the name of the 
shift operation. Note that this is an instance 
of a process (#) acquiring a name (M) and 
thereby being associated with a noun. But 

then this naming of the shift process can it-
self be shifted, and I find that #M → #M is 
the result of that shift. In this way, the system 
S acquires self-reference. If I let I = #M then 
I find that I refers to I. If the system could 
talk, she would say “I am the meta-name of 
my own meta-naming process!” The struc-
ture of this acquisition of self-reference has 
the same pattern as the Church-Curry fixed 
point theorem. Our point in describing it is 
to show that the self-reference of “I am the 
one who says I.” occurs naturally in a model 
of a system S that is capable of reference, 
naming and distinction. Such systems de-
serve the name of “observing systems.”

Conclusion

« 83 » I am now in a position to discuss 
second-order science in the light of an un-
derstanding of reflexive domains. I have dis-
cussed how a society of persons can be sche-
matically modeled by a reflexive domain 
D. The domain contains more than just the 
human persons. It contains processes that 
are initiated by them, with each process 
regarded both as an object in the domain 
and as a transformation of the domain. The 
transformative properties of an element can 
be referred to any other element or person 
in the domain. I can now look at the practice 
of science in terms of the landscape of the 
domain D. I emphasize that the domain D 
should be seen as “the world” in the sense of 
Wittgenstein. Here I refer to a world that be-
gins in the context of the early Wittgenstein 
of the Tractatus (Wittgenstein 1922) but 
continues into the world of the later Witt-
genstein of the Philosophical Investigations 
(Wittgenstein 1958). From the point of view 
of reflexive domains these worlds are not in-
compatible. What is the case is the present 
state of action and eigenform. But there is no 
longer an impenetrable barrier between the 
descriptions (pictures) of the world and the 
world itself. Each acts upon the other. Each 
creates the other. Words acquire their mean-
ings via actions, and distinctions occur in 
the sharp invariances of certain eigenforms. 
The world is everything that is the case, and 
the world evolves according to the theories 
and actions of the participants in that world. 
Thus when a scientist in the world proposes 
a theory, this theory becomes a new element 
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of that world. The theory acts and is acted 
upon by the world of persons and elements 
of the world. There is no protection for the 
world from the effects of such a theory. It is 
remarkable that physicists have been able to 
isolate phenomena that do not appear to be 
affected by the theories of those phenomena.

« 84 » For example, the Maxwell theory 
of electromagnetism does not appear to af-
fect the behavior of electromagnetic fields. 
What has been discovered is that the elec-
tromagnetic field (as measured by the pro-
cedures associated with this physics) is an 
eigenform of the theory. The physics is de-
fined to be physics when the object of the 
theory is found to be an eigenform of the 
theory. But I can take a wider view and ex-
amine the effect of the electromagnetic the-
ory in the world at large, not just its effect on 
the “fields themselves.”

« 85 » Since James Clerk Maxwell and 
the allied discoveries of electrical genera-
tors and electromagnetic wave transmis-
sion, the entire face of our world has been 
transformed by the entry of the theory of 
electromagnetism into that world. This is so 
striking that it seems hard to believe that it 
is a common belief that scientific theories 
are just objective descriptions of the way 
the world “is.” The way the world “is” is an 
evolving context for interaction and explo-
ration.

« 86 » The key to the apparent objec-
tivity of a science is in its carefully crafted 
eigenforms that are checked to remain fixed 
throughout significant periods of time. If 
one attempts to maintain this sort of objec-
tivity in other forms of social science, the 
processes can take a much different shape. 
For example, one can design trading algo-
rithms for the stock market on the basis of 

seemingly reliable information about the 
behavior of the market. But these very al-
gorithms, when entered into daily practice 
in the market itself affect the action of the 
market and can even lead to instabilities and 
behaviors that were nowhere in the original 
theories. Certainly the same remarks apply 
to the theories and even the opinions of in-
vestors, which when made public can affect 
the action of the market itself. One may say 
that this indicates that the market is not a 
subject for objective science, but this is not 
necessarily the case. Our definition of objec-
tive science is that the actions in the reflex-
ive domain produce relatively stable eigen-
forms. Thus a new version of stock market 
economics could arise that searches for such 
regularities even in the face of the publica-
tion of the theories themselves.

« 87 » Other aspects of knowledge cer-
tainly have this reflexive pattern. There is a 
science to learning to play a musical instru-
ment, and it involves principles that do not 
appear to be changed by the acts of practice. 
But other aspects such as learning to impro-
vise are clearly a matter of finding a moving 
eigenform in the course of the action of the 
play. A simpler example is learning to ride a 
bicycle. The riding of a bicycle is an eigen-
form in action and there is no way to find 
this eigenform except to perform the action. 
Theories of games that do not submit to ex-
act analysis such as chess or Go evolve in 
relation to the play of the game. The known 
theories of chess have seriously affected 
tournament play, and in turn this tourna-
ment play has changed the evolution of the 
theories.

« 88 » Here is a remarkable story told by 
the physicist John Archibald Wheeler about 
a game of twenty questions:

“ Then my turn came […] I was locked out an un-
believably long time. On finally being readmitted, 
I found a smile on everyone’s face, a sign of a joke 
or a plot. I nevertheless started my attempt to find 
the word. ‘Is it an animal?’ ‘No.’ Is it a mineral?’ 
‘Yes.’ ‘Is it green?’ ‘No.’ ‘Is it white?’ ‘Yes.’ These an-
swers came quickly. Then the questions took lon-
ger in the answering. All I wanted from my friends 
was a simple ‘yes’ or ‘no.’ Yet the one queried would 
think and think before responding. Finally I felt I 
was getting hot on the trail, that the word might 
be cloud. I knew I was allowed only one chance 
at the final word. I ventured it: ‘Is it cloud?’ ‘Yes,’ 
came the reply, and everyone in the room burst 
out laughing. They explained to me that there had 
been no word in the room. They had agreed not to 
agree on a word. Each one questioned could an-
swer as he pleased – with one requirement that he 
should have a word in mind compatible with his 
own response and all that had gone before. Other-
wise, if I challenged, he lost. This surprise version 
of twenty Questions was therefore as difficult for 
my colleagues as it was for me […] What is the 
symbolism of the story? The world, we once be-
lieved, exists out there independent of any act of 
observation. […] I, entering the room, thought the 
room contained a definite word. In actuality, the 
word was developed step by step through the ques-
tions I raised […] Had I asked different questions 
or the same questions in a different order I would 
have ended up with a different word […] However, 
the power I had in bringing the particular word 
cloud into being was partial only. A major part of 
the selection lay in the ‘yes’ or ‘no’ replies of the 
colleagues around the room […] In the game, no 
word is a word until that word is promoted to real-
ity by the choice of questions asked and answers 
given.” (davies & Brown 1986: 23f)

Wheeler’s allegorical fable was intended to 
illuminate the conditions of the quantum 
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physicist. In quantum physics, no phenom-
enon is an actual phenomenon until it is 
observed and agreed upon by all the physics 
colleagues. The story just as well illustrates 
the world of social interaction.

« 89 » My thesis is that all attempts to 
find stable knowledge of the world are at-
tempts to find theories accompanied by 
eigenforms in the actual reflexivity of the 
world into which one is thrown. The world 
itself is affected by the actions of its partici-
pants at all levels. One finds out about the 
nature of the world by acting upon it. The 
distinctions one makes change and create 
the world. The world makes those possibili-
ties for distinctions available in terms of our 
actions. Given this point of view, one can 
ask, as one should of a theory, whether there 
is empirical evidence for this idea that stable 
knowledge is equivalent to the production 
of eigenforms. In this case we have only to 

look at what we do and see that whenever 
“something is the case” then there is an or-
chestration of actions that leaves the some-
thing invariant, making that something into 
an eigenform for those actions. The eigen-
form thesis is not itself a matter of empiri-
cal science. It is a matter of definition, albeit 
circular definition. Another point of view 
is that the empirical evidence is all around 
you. Examine any thing. How does it come 
to be for you? Investigate the question and 
you will find that thing is maintained by ac-
tions. The action could be as simple as open-
ing your eyes and looking at the cloudy sky. 
With that action, the cloudy sky comes to be 
for you. I do not assert that this is the usual 
scientific explanation of cloudy sky. But if 
you want to work with such things then it 
is usually even more transparent. The sharp 
spectral lines of helium are the result of set-
ting up a very particular experiment that 

produces them. The experiment, its equip-
ment, the scientists and all that is needed to 
perform it is the transformation whose ei-
genform is the spectrum of helium.

« 90 » It is a fruitful beginning to look at 
present scientific endeavors and to see how 
they are interrelated and find connections 
among them, to engage in meta-scientific 
activity. This can reveal how theories, seem-
ingly objective, actually affect the world 
through their very being, and how these ac-
tions on the world come to affect the theo-
ries themselves. In exploring the world, we 
find regularities. It is possible that these 
regularities are our own footprint. In the 
end we shall begin to understand the mys-
tery of the eigenforms that we have created, 
constructed and found.

received: 25 January 2016 
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Remarks From a Continental 
Philosophy Point of View
Tatjana Schönwälder-Kuntze
Ludwig-Maximilians-
Universität München, Germany, 
t.schoenwaelder/at/lmu.de

> upshot • The commentary focuses on 
some similarities between Kauffman’s 
remarks on reflective, self-referential 
science, Kant’s “Copernican turn” and 
the historicization of knowledge within 
“continental philosophy.”

« 1 » For me, the great merit of Louis 
Kauffman’s target article is that it brings 

together – intentionally or not – abstract 
mathematical and logical formalism with 
philosophical reflections ranging from 
everyday-life experience to scientific experi-
ence through second-order cybernetics. The 
article tries to support two interlocked the-
ses within a mathematical framework. The 
first states that scientific observers always 
observe themselves, at least in some way. 
The second says that the observed objects 
depend on their observers, insofar as they 
are shaped by the observation (§4). From 
my point of view, there is nothing to reject. 
Maybe one could add that the observers are 
also shaped by the forms and categories with 
which they observe their objects and subse-
quently by the knowledge about them – but 
this is another discussion I do not want to 

enter into here. Instead, I want to draw at-
tention to some striking similarities be-
tween “classical” philosophical approaches, 
Wittgenstein aside, and the statements in 
Kauffman’s article.

« 2 » Being trained in philosophy of sci-
ence and formal logic, and being especially 
familiar with George Spencer Brown’s Laws 
of Form (1969), but thinking and doing re-
search in the field of continental philosophy, 
I want to make two remarks:
a Kauffman’s proposition seems to be an 

attempt to bring Immanuel Kant’s “Co-
pernican turn” into the (self-)reflections 
and descriptions of science (in its nar-
row sense);

b Kaufmann’s interpretation of “eigen-
form” can be seen as Kant’s figure of 
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Finally understanding eigenforms  Michael lissack

transcendental conditions of the possibil-
ity of the knowledge of the things we can 
have experience of.1

If (b) obtains, it might help to bridge the 
– pretended – gap between analytic phi-
losophy, which understands itself as being 
based on scientific methods, including the 
conviction that an independent “real reality” 
exists that is as such knowable by analysing 
language, and the “continental” philosophy, 
which is judged – from the analytic side – 
as nonscientific because of its “relativism.” 
This judgement derives from its reflexive at-
titude, called “critical” by Max Horkheimer 
(1975), Michel Foucault (2007) and others, 
of taking its own historical dependence and 
therefore always constructed standpoint 
into consideration.

« 3 » unfortunately, this commentary is 
not the place to reconstruct Kant’s transcen-
dental philosophy or even his transcenden-
tal reflection, which is shown and described 
in his Critique of Pure Reason (1781/1787). 
rather, it must be sufficient to explain the 
Kantian meaning of “transcendental,” which 
is different from its use as “transcendental 
argument” or “transcendental reason” as, 
e.g., ross Harrison (1998: 452) defines it. 
In the quote above, Kant calls the structures 
(“elements”) of our thinking transcendental, 
which make our experience, i.e., primarily 
the perceptions of things as different things 
in a world, possible. These elements are the 
two “forms of intuition,” space and time, and 
twelve categories called “pure concepts of 
understanding.” After Kant, these categories 
order spontaneously the manifold impres-
sions that is given by our senses through 
space and time as phenomena. So how we 
present the “world” to ourselves while mak-
ing experience depends on our instruments 
of observation. Everything we discover, 
e.g., connections or relations, we discover 
as such because our minds provide a pri-

1 | “Ich nenne alle Erkenntnis transzenden-
tal, die sich nicht sowohl auf Gegenstände, son-
dern mit unserer Erkenntnisart von Gegenständen, 
insofern diese a priori möglich sein soll, überhaupt 
beschäftigt.” (Kant KrV B 25, emphasis in the 
original) – “I call all knowledge transcendental 
which deals not so much with objects as with our 
manner of knowing objects insofar as this manner 
is to be possible a priori.” (Kant 2007: 52, empha-
sis in the original).

ori a categorical ordering set arranging the 
phenomena this way. This is in nuce what 
Kant refers to, talking about Copernicus: 
“Hitherto it has been supposed that all our 
knowledge must [go by] its objects.” Instead, 
Kant proposes to assume “that the objects 
[have to go by our concepts]” (KrV: B XVI, 
my translation2). discussing our concept of 
“causality,” Kant is even more explicit when 
saying that “we are able to extract […] pure 
concepts from experience only because we 
have put them into experience, and so have 
first brought experience about through 
them” (KrV: A 196/B 241,3 Kant 2007: 217). 
This could be linked to Kauffman’s “theory 
inevitably affects the ground it studies” (§9), 
but we need to make this more obvious.

« 4 » transcendental concepts or forms 
are ordering structures of our minds that 
provide the possibility to make experience 
of different things, events and connections 
between them. If they were not given (in one 
way or other) or if we did not bring them 
with us, we could not make experiences in 
the way we do. This is what makes transcen-
dental concepts necessary in the sense of be-
ing undoubtable. But these forms not only 
shape our experience, they also correspond 
with Kauffman’s “eigenform” insofar as they 
make the “transcendental reflection” possi-
ble, i.e., the critical, purifying and scientific 
reflection and observation Kant himself un-
dertook or realized while writing his book. 
Kant’s self-observation iterates the observ-
ing relation between the understanding and 
its objects by using the same observation and 
ordering instruments and by dividing itself 
into an observed part, “the understanding,” 
and an observing part, which is called “rea-
son.” Thus the set of ordering instruments 
found by the reflecting reason to be neces-
sary for experience is also necessary for its 

2 | “Bisher nahm man an, alle unsere Er-
kenntnis müsse sich nach den Gegenständen 
richten […] Man versuche es daher einmal, […] 
daß wir annehmen, die Gegenstände müssen sich 
nach unserem Erkenntnis richten.”

3 | “Es geht aber hiermit [den reinen Ver-
standesbegriffen] so, wie mit anderen reinen Vor-
stellungen a priori (z. B. raum und Zeit) die wir 
darum allein aus der Erfahrung als klare Begriffe 
herausziehen können, weil wir sie in die Erfah-
rung gelegt hatten, und diese daher durch jene 
erst zustande brachten.”

own reflective practice, for its own being. 
Self-observation and object-observation de-
pend on the same structures or forms. With 
Kauffman (§14), one could say that philoso-
phy, too, has been searching for its “eigen-
form” in a reflexive field. Even more, one 
could add that Kant’s transcendental reflec-
tion as the “objective result” has significantly 
changed the world of social science since 
then – at least if we follow Foucault’s (1994) 
interpretation of the philosophical event at 
the end of the 18th century that might be 
called the “transcendental turn.” Or, as Ju-
dith Butler puts it more generally: “But we 
must also have an idea of how theory relates 
to the process of transformation, whether 
theory is itself transformative work that has 
transformation as one of its effects” (Butler 
2005: 2004).

« 5 » What does this kind of observa-
tion imply? From my point of view, one can 
see, in accordance with Kauffman, that phil-
osophical research is also self-referential 
and reflexive, and that it has not only pro-
vided the necessary conditions for making 
experiences but has also shaped our experi-
ences as well as its own research contexts. 
From this (Foucaultian) perspective,4 hu-
manities as an effect of the philosophical 
transcendental turn that reflects on our own 
as human beings as the condition of knowl-
edge at all evolved in the self-creating and 
self-discovering “transcendental era.” This 
self-reflection can be seen to have been re-
discovered by mathematics and formal logic 
more than a hundred years ago. Yet it is well 
known that in those times, self-referential 
structures were avoided due to the paradox-
es negative self-references produce (e.g., tar-
ski’s “theory of types” as a strategy of avoid-
ance). The grounding of mathematics in 
Spencer Brown’s Laws of Form (1969) and 
Kauffmann’s reference to it in §§41–44 could 
be seen as the second step of re-discovering 
the self-referential structure of science (and 
thinking in general). Spencer Brown not 
only deals with negative self-referential fig-
ures by interpreting the moving within the 
paradox as creating time (Spencer Brown 
1969: 58–68), he also found a very concise 
way of making self-referential processes and 
thus self-referential creations obvious on the 

4 | The subtitle of Foucault’s The Order of 
Things is An Archeology of the Human Sciences.
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basis of a single self-referential sign, , 
marking at the same time itself, its other, 
therefore identity and difference, and the 
process of its own coming into being.

« 6 » But, I am not convinced that the 
search for “eigenforms” is necessarily the 
driving force of science, though. Of course, 
it is needed as long as we think we have to 
search for structures, rules, concepts, laws, 
etc. that verify themselves. But as soon as we 
accept that it is us who (want to) find regu-
larities, rules, patterns, etc. in our ordering 
mind because we draw distinctions by ob-
serving our objects and ourselves, we will 
see that we do not need to focus on what 
we have already ordered and how we have 
ordered it, but can also focus on our fan-
tasy and the power of inventing new ways 
of thinking. Maybe the truth created by self-
referential congruence is not the one and 
only criterion for valid knowledge.

« 7 » Coming back to my expectation that 
Kauffman’s observations might help to bridge 
the “gap” between analytical and continental 
philosophy, I was wondering: if mathematics 
and formal logics could show that science is 
always self-referential then this would be val-
id for every philosophical standpoint – even 
for the “analytical” one. If we interpret self-
reference in philosophy as the fact that philo-
sophical theories are always socio-cultural-
historically based, i.e., shaped in form and 
content by their times, too, as Hegel (1986: 
15–20), Jean-Paul Sartre (2016), Horkheimer 
(1975), Foucault (2005) and other contem-
porary continental philosophers claim, then 
one of the defining differences between those 
two philosophical movements will disappear. 
Even the second difference concerning the 
status of language, which is seen to represent 
an independent world, will disappear if we 
follow Spencer Brown’s idea that signs always 

(also) describe the distinction made by them. 
to show this in detail requires more space 
than a commentary, but Kauffman’s article is 
a good starting point.

tatjana Schönwälder-Kuntze is Professor of Philosophy 
at the LMU Munich. Her research is focusing more 

and more on post-structuralist practical philosophy, 
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grounding and the question of complete inclusion. 
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subsequent to Kant, with “excursions” to St. Aquinas 
and Descartes. Her books include a study on Sartre’s 

moral philosophy, Authentische Freiheit (2001), a 
commentary to George Spencer Brown’s Laws of Form 

(2nd edition, 2009), a study on Kant’s theory building, 
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Finally understanding 
eigenforms
Michael Lissack
Institute for the Study of Coherence 
and Emergence, USA 
lissack/at/isce.edu

> upshot • One of cybernetics most con-
fusing and least understood concepts is 
that of the eigenform. With this article 
Kauffman has enabled a clear under-
standing of the concept as “the coher-
ence of a situation that allows a distinc-
tion to be made.”

« 1 » Louis Kauffman’s target article 
is but one of many where the concept “ei-
genform” (Foerster 1981) gets used. I must 
confess that despite my serving as the Presi-
dent of the American Society for Cybernet-
ics, and despite nearly two decades’ work 
in cybernetics, I have found this concept 
to be among cybernetics’ most difficult. At 
its heart, an eigenform is a “stability” – and, 
like many other examples of circular logic, 
the meaning of that stability supposedly be-
comes apparent with use. until this article 
by Kauffman, I can woefully confess, such 

usage failed to ascribe much meaning, at 
least to me.

« 2 » In an earlier article (2005), Kauff-
man suggested that the notion of an eigen-
form was related to the idea that “an object 
is a symbolic entity, participating in a net-
work of interactions, taking on its apparent 
solidity and stability from these interac-
tions” (Kauffman 2005: 130). The eigenform 
is an expression of that stability:

“ Heinz von Foerster has suggested the enticing 
notion that ‘objects are tokens for eigenbehav-
iors.’ There is a behavior between the perceiver 
and the object perceived and a stability or repeti-
tion that ‘arises between them.’ It is this stability 
that constitutes the object (and the perceiver).” 
(Kauffman 2005: 132)

« 3 » Philosophically, this notion of sta-
bility is troublesome. “Stable with respect 
to what?” becomes an obvious question. 
The von Foerster answer of “between object 
and perceiver” sheds little light on this mat-
ter. In my view, it leaves out the context in 
which the network of interactions is situat-
ed. to me, there can be no stability except in 
consideration of the context, but that trans-
forms the notion of an eigenform into at 
minimum a three-way interaction amongst 

object, perceiver, and context and, given the 
possibility of multiple perceivers each with 
their own context, at maximum an infinite 
interaction. If, indeed, an eigenform is pos-
sibly the product of an infinite network, 
then how is it possible for that product to 
be “stable?”

« 4 » Kauffman continues:

“ Coalesence connotes the one space holding, 
in perception, the observer and the observed, in-
separable in an unbroken wholeness. Coalesence 
is the constant condition of our awareness. Coa-
lesence is the world taken in simplicity […] In 
the world of eigenform, the observer and the ob-
served are one in a process that recursively gives 
rise to each.” (Kauffman 2005: 133f)

« 5 » At this point, the circular logic 
tends to defeat me. Stability, as a product of 
recursion, in the absence of consideration 
of context, is beyond my reckoning. Kauff-
man’s present article rescues me by restor-
ing the notion of context to the understand-
ing of eigenforms generally. As he states: “a 
reflection on the context, and an inclusion 
of that awareness of context into the context 
is always present” (§1).

« 6 » The key to understanding is lo-
cated in §3: “A reflexive domain is a context 
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for action” and §4: “An eigenform is a fixed 
point for a transformation.”

« 7 » By this definition, an eigenform is 
the assertion of a stable coherence (perhaps 
only momentary) that is required before a 
distinction can be drawn, a choice made, 
a boundary or constraint asserted, or a bi-
furcation cut. The eigenform is the stability 
against which there is now to be asserted 
something new or different. When we ask 
“different from what? or “Newer than 
what?” the “what” is the stable eigenform 
against which we are defining, measuring, 
drawing the distinction.

« 8 » This meaning of “eigenform” 
suggests that eigenforms are not gener-
ated as the result of a search for stability but 
rather as a necessary component if change 
or boundaries (constraints etc.) are to be 
recognized. Eigenforms become the logi-
cally necessary priors for a distinction to be 
made. Eigenforms afford distinctions, and 
distinctions are impossible absent their be-
ing immediately preceded by an eigenform.

« 9 » The eigenform formulation be-
comes as follows: if a distinction is to be 
drawn it can only be drawn if one treats the 
prior condition as if it had a coherence, coa-
lescence, unity etc. such that the distinction 
can be recognized as distinct. The prior con-
dition cannot be somehow vague enough 
that the distinction made is not distinct. 
The context for all eigenforms thus must 
include the need/desire/opportunity for a 
distinction to be afforded as a possibility. 
Eigenforms are not merely the product of 
the interaction networks settling down but 
instead are the momentary requirement of a 
process that demands stability so that a new 
distinction can be made.

« 10 » Some might object that such a 
conception of eigenforms creates a space for 
teleology. My rebuttal would be that by defi-
nition the eigenform is not an attribute of a 
situation or an object but rather is an asser-
tion of a “state” describing that situation or 
object by an observer. The observer is drawn 
to make such an assertion in order to create 
the pre-conditions necessary for a distinc-
tion to be drawn. In the absence of the per-
ceived possible need/desire for a distinction 
to be drawn the observer has no “need” to 
assert the existence of an eigenform. Vague-
ness and ambiguity are fine when there is no 
contemplation of distinction.

« 11 » Eigenforms are summoned into 
existence by the observer contemplating the 
possibility of choice. Absent that possibility, 
the eigenform may lie dormant, unneeded, 
and likely not only unperceived but unper-
ceivable. The perception of the eigenform 
is afforded by the contemplation of choice 
and vice versa. Kauffman’s recursive form 
has moved from the contemplation of object 
by observer (thing to thing) to the logical 
preconditions if choice is to be afforded to a 
participant in a given situation.

« 12 » Hans Vaihinger claimed:

“ The object of the world of ideas as a whole is 
not the portrayal of reality – this would be an ut-
terly impossible task – but rather to provide us 
with an instrument for finding our way about 
more easily in this world.” (Vaihinger 1924: 15)

Werner Heisenberg’s observations serve to 
complement the point:

“ The world is not divided into different groups 
of objects but rather into different groups of rela-
tionships. […] The world thus appears as a com-
plicated tissue of events, in which connections of 
different kinds alternate or overlap or combine 
and thereby determine the texture of the whole.” 
(Heisenberg 1963: 107)

Eigenforms are a means by which an ob-
server can for a brief moment stabilize some 
set of connections so as to enable Vaihinger’s 
wayfinding.

« 13 » Kauffman notes:

“ There is no longer an impenetrable barrier be-
tween the descriptions (pictures) of the world and 
the world itself […] when a scientist in the world 
proposes a theory, this theory becomes a new ele-
ment of that world. The theory acts and is acted 
upon by the world of persons and elements of the 
world. There is no protection for the world from 
the effects of such a theory.” (§82)

« 14 » In Vaihinger’s terms, the inven-
tion of a new means of wayfinding changes 
the very territory through which one wishes 
to find one’s way. Eigenforms are a means to 
an end, where the end is the ability to make 
distinctions and to make choices. Eigen-
forms serve as a constructed picture of what 
might be reality, much like the picture of a 
watch drawn by Einstein and Infeld:

“ In our endeavor to understand reality we are 
somewhat like a man trying to understand the 
mechanism of a closed watch. He will never be 
able to compare his picture with the real mecha-
nism and he cannot even imagine the possibility 
of the meaning of such a comparison.” (Einstein 
& Infeld 1966: 31)

« 15 » Eigenforms are not a perception 
of the “real mechanism.” They are instead 
the picture which that the man drew so as to 
understand, as richard rorty pointed out: 
“Knowledge is not a matter of getting real-
ity right […] but rather a matter of acquir-
ing habits of action for coping with reality” 
(rorty 1991: 1). to the extent that science 
is a quest for such knowledge, then science 
is making use of tools which that allow us 
to cope.

« 16 » Kauffman opens his article by 
telling us that “the scientific endeavor [is] a 
search for eigenforms in reflexive domains.” 
When one views eigenforms as the asser-
tions of stabilities that are the prerequisites 
for making distinctions and choices, then 
the scientific endeavour is the search for 
the bases that afford those same distinctions 
and choices. In such a search, realism and 
constructivism can find common ground in 
the transitory “as-if ” nature of eigenforms – 
for the end goal is the product of the choices 
made, not the process by which they get 
made.

« 17 » Kauffman has successfully recast 
eigenforms as intellectual/cognitive ele-
ments in the process of distinction making. 
As such, eigenforms lack an existence sepa-
rate and apart from the domain/situation 
they describe and the observer relying upon 
the existence of that description. Eigen-
forms are essences – much as von Foerster 
described. But now, in language I can un-
derstand.

Michael lissack is the Executive Director of the 
Institute for the Study of Coherence and Emergence, 

President of the American Society for Cybernetics, and 
Professor of Design and Innovation at Tongji University. 
His academic work is accessible at http://lissack.com
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eigenforms, Coherence, 
and the Imaginal
Arthur M. Collings
Independent scholar, USA 
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> upshot • This commentary reflects 
broadly on the concept of eigenform and 
reflexive domains, focusing on the idea 
that second-order science is neither the 
same as nor completely distinct from or-
dinary living.

« 1 » Beginning with the concepts of 
eigenform and “reflexive domain,” Louis 
Kauffman’s target article explores at a deeply 
abstract level the question of what consti-
tutes second-order science. Kauffman has 
written a series of papers over the last 10 to 
15 years that take as their point of departure 
the concept of eigenform, returning again 
and again to revisit and explicate the ideas 
of eigenform, reflexivity, and second-order 
cybernetics.

« 2 » In this commentary, I express 
fundamental agreement with Kauffman’s 
formulation of second-order science. I also 
gather a succinct list of principles, to clarify 
and define the nature of second-order sci-
ence in relation to reflexive domains.

« 3 » The idea of reflexivity, as Kauffman 
expresses it, is a formalization of the idea of 
circularity, defined and described in a pro-
cess that is necessarily circular. A reflexive 
domain is the name of the space that can 
encompass this circularity. Kauffman uses 
a mathematical language, called the lambda 
calculus, which is simultaneously very sim-
ple and highly abstract. readers who find 
this formalism difficult may find it useful to 
think of the reflexive domain of everyday liv-
ing or even more simply the space in which a 
conversation occurs. The keys to note about 
reflexive domains are:

 � the ability to make distinctions exists, 
and therefore every “element” in the do-
main has a name;

 � every element is also subject to actions, 
or transformations; and

 � transformations in turn may be refer-
enced and thereby given names.

These simple rules describe the domain, and 
give rise to what Kauffman and Heinz von 

Foerster call “fixed points.” Fixed points are 
recursions in which, for example, an observ-
er observes itself observing (observing itself 
observing…). Finally, the reflexive domain 
itself is subject to reference, naming, and 
transformation, permitting sentences such 
as “this discussion would be easier without 
the mathematics!” or “cybernetics is self-
referential.”

« 4 » Von Foerster coined the terms ei-
genform and eigenbehavior (Foerster 2003a). 
He conceived that the perception and pro-
duction of objects by an observer is circular, 
where the observer’s percepts and concep-
tions iterate upon themselves as coordina-
tions of coordinations, in potentially infinite 
recursion. When the process of eigenbehav-
iour is stable, when there is a fixed point, 
von Foerster says that the object is then a 
token for the coordinations that produced it.

“ Heinz performs the magic trick of convinc-
ing us that the familiar objects of our existence 
can be seen to be nothing more than tokens for 
the behaviours of the organism that create stable 
forms.” (Kauffman 2003: 73)

« 5 » What distinguishes this article from 
his earlier writings on the theme is Kauff-
man’s focus on the question of the production 
of “objective” knowledge in the practice of 
science and second-order science. describing 
second-order systems, in which the observer 
too is observed, Kauffman states that…

“ domains with such circularity remain amenable 
to rational study […] In the face of the circularity 
of context and observer it is still possible to explore 
and come to agreements that have every appear-
ance of being scientific facts.” (§1)

Context science and anti-science
« 6 » In the summer of 2015 and winter 

of 2016, members of the American Society 
for Cybernetics (ASC) in cooperation with 
the Institute for the Study of Coherence and 
Emergence (ISCE) sponsored small confer-
ences in Boston and Salem, MA to discuss 
the concept of second-order science. One 
concern addressed by these gatherings was 
the American public’s lack of knowledge of 
science, its high level of skepticism about 
science’s reliability and truthfulness, and the 
premise that second-order science be appli-
cable to some of the problems.

« 7 » Every two years, the National Sci-
ence Foundation and its controlling body, 
the National Science Board, publishes a 
comprehensive statement assessing the state 
of science in American society, the latest 
published being Science & Engineering In-
dicators 2016. depending on their context, 
these findings are either quite disturbing, as 
(National Science Board 2016: 49f):

 � 24 percent believe the sun goes round 
the earth

 � 50 percent believe that electrons are big-
ger than atoms

 � 41 percent do not know the father’s gene 
determines the sex of the child

 � 51 percent state they do not believe that 
humans evolved from other species

 � 25 percent believe to some degree in as-
trology;

or, upon reflection, somewhat comforting: 
overall scores reported have remained in-
credibly constant over the last 22 years of 
publication (National Science Board 2016: 
42), and the astrology figure is hovering close 
to the recorded low.

« 8 » Writing in a student-published 
blog hosted by Nature, ryan Hopkins cites 
a nearly identical set of facts from Indicators 
2012, and then offers a plausible explanation:

“ So why do political and religious ideologies win 
when they come into conflict with science? A 2012 
study on conspiracy theories offers an explana-
tion. Psychologists found that conspiracy theorists 
can hold their beliefs in the face of contradictory 
facts because of a process called global coherence, 
by which subjects selectively chose to believe only 
those facts which supported their worldview.”1

The study Hopkins cites, “dead and Alive,” 
examines the arising and co-existing of 
deeply contradictory beliefs held by con-
spiracy theorists: “Believing that Osama bin 
Laden is still alive is apparently no obstacle 
to believing that he has been dead for years,” 
conclude its authors (Wood, douglas & Sut-
ton 2012: 6). There is no need to delve fur-
ther into the study, but the key point is of 
the second order: the writers, who are keen 
observers, distance themselves from their 
subjects, maintaining their own coherence.

1 | “unbelievable: Why Americans mistrust 
science,” http://www.nature.com/scitable/blog/
scibytes/unbelievable
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eigenforms and the imaginal
« 9 » The concept of eigenform applies 

both to ordinary objects, as well as to non-
physical objects (let us call them extraordi-
nary objects, or ideas). The criteria that is 
advanced by both von Foerster and Kauff-
man, stability, applies equally to ordinary or 
extraordinary eigenforms. The idea, simply, 
is that eigenbehavior presents sufficient sta-
bility that it can be distinguished, named, 
and referenced. Ordinary objects include 
most of the artefacts and many of the natural 
phenomena that we encounter, that we pick-
up, hold, touch, drive, and control, while 
extraordinary objects include concepts, ab-
stractions, archetypes, and myths. Science, 
too, is an extraordinary idea. Bigfoot, uni-
corns, the characters in certain films and 
novels, the pantheon of Greek gods, each 
have persistence in being named and wo-
ven into stories that are repeated again and 
again. Hallucinations, rumours, lies, false-
hoods, and similar non-existent forms are 
also objects, provided they are persistent.

« 10 » Von Foerster, describing how 
“objectivity” emerges in the world of objects 
as we know it, contends that objects arise in 
the form of agreements that are like circular 
conversations.

“ under which conditions, then, do objects as-
sume ‘objectivity?’ Apparently, only when a sub-
ject, S1, stipulates the existence of another subject, 
S2, not unlike himself, who, in turn, stipulates the 
existence of still another subject, not unlike him-
self, who may well be S1.” (Foerster 2003a: 266f)

« 11 » Kauffman is very clear: although 
they must be circular, eigenforms can be 
precise (§§23–32). In my conversations with 
Kauffman about such extraordinary eigen-
forms as Bigfoot,2 unicorns, and generally 
recurring fictional characters such as Sher-
lock Holmes, Kauffman pointed out that 
mathematical objects are evaluated based 

2 | I live in the town of red Hook NY, home 
of Bard College, 100 miles north of New York 
City. red Hook is also home to “Bigfoot research-
ers of the Hudson Valley,” which claims as its pur-
pose collecting evidence and conducting research 
to support the contention that Bigfoot individuals 
are living inhabitants of the Hudson Valley. The 
organization has received 1 426 likes on its Face-
book page to date.

both on their precision and their internal 
logical consistency. We also evaluate their 
more literary cousins, Sherlock Holmes for 
example, based on a sense of their coher-
ence and consistency; when we encounter 
the instantiation of such a character, in the 
performance of a play, we readily determine 
if the actor is in-character, and whether the 
performance coheres.

Second-order objectivity, precision, 
and coherence
« 12 » The view of second-order science 

that Kauffman describes is deeply grounded 
in constructivism and second-order cyber-
netics. I would like to entertain the idea, 
inherent in the concepts of eigenform and 
reflexivity as Kauffman states them, that 
the distinction between scientific inquiry 
and other forms of constructing knowledge 
(if we choose to make one) should not be 
considered fundamental. rather, it is better 
to believe that science is one aspect of the 
imaginal, lived and performed in conversa-
tional community, in reflexive domains, nei-
ther separate from nor different than other 
aspects of living – where scientific facts and 
truths, like all extraordinary objects, are to-
kens for the stable eigenbehaviors that pro-
duce them.

« 13 » This perspective raises a number 
of issues, not least of which being that the 
ability to discern truth, reliability, accuracy, 
and credibility in the claims of others is 
highly useful. Constructivism and second-
order cybernetics reject the idea of the 
objective observer and the correspondence 
theory of truth. The emergence, as implied 
by von Foerster’s definition of objectivity 
(quoted in §10 above), of numerous, splin-
tered conversational communities, each 
with a common set of perspectives and be-
liefs that diverges from all other groups, can 
readily be observed in matters of contem-
porary public discourse, and is bound to 
create a clamor for objective knowing that 
cannot be easily satisfied. Kauffman does 
not explicitly address such a fracturing or 
multiplicity of worlds of discourse, but the 
idea is presaged in his use of the plural term 
domains.

« 14 » Given the consideration I have 
given to the idea of the imaginal, I offer the 
following three principles (or feed-back 
loops if one prefers), which I imagine to ap-

plicable to practice of second-order science 
and cybernetics:

 � Second-order science is lived and per-
formed within reflexive domains and 
in conversational community. The co-
herence, or the logical, emotional, and 
behavior consistency, of such a conver-
sational community, be it scientific or 
otherwise (e.g., Thagard 1989), should 
be determined based on internal rather 
than external observers. Such coher-
ence, or lack thereof, will be identical to 
the stability of eigenbehaviors that have 
produced the agreement of perspective 
within the conversing community.

 � Precision is an indicator (but not neces-
sarily a determining factor) of the de-
gree to which a community discourse 
is scientific or, more generally, rational. 
Precision in this sense includes the nu-
meric and statistical, compliance with 
sound logical inference, and accept-
able conformance with well-formulated 
standards and methods.

 � Finally, second-order cybernetics and 
second-order science are, or should be, 
committed to perturbing their own co-
herences and to increasing the varieties 
of their own perspectives – for example 
by engaging in transdisciplinary re-
search and discussion, by engaging en-
ergetically in dialogue and dissent, and 
by observing itself reflexively. Such an 
approach contrasts with extra-rational 
fringe groups (such as Bigfoot research-
ers), which maintain coherence by re-
leasing themselves from any particular 
obligation to comply with method or 
logic, and also contrasts with establish-
ing and maintaining coherence through 
a strict enforcement of methodological 
and linguistic constraints.

art Collings is Vice President for Land Conservation 
for Dutchess Land Conservancy, a non-profit 

conservation land trust in New York’s Hudson Valley. 
He is a cartographer and conservation planner by 

profession, and a many-valued mathematical logician 
by avocation. He lives in Red Hook, NY, and is currently 

the Treasurer of the American Society for Cybernetics.
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Conserving the disposition 
for Wonder
Kathleen Forsythe
SelfDesign Learning Foundation, 
Canada 
kathleenforsythe/at/selfdesign.org

> upshot • I demonstrate how Kauff-
man’s cogently argued article requires 
an act of imagination. I distinguish the 
act of perception, and its transformation 
as conception, as imagining. It is how we 
distinguish both the creation and explo-
ration of our experience in context since, 
when we make a distinction, we also de-
fine the context, and this cannot be ac-
complished without circularity.

« 1 » The act of questioning the no-
tion of how a scientific theory relates to the 
world and affects the world requires that 
the author and the commentator engage in 
a reflexive domain of conversation through 
the writing. The act of reading in itself dem-
onstrates the distinction between objectivity 
and (objectivity), so often used in a second-
order cybernetic explanatory approaches to 
science. The argument for objectivity as if 
there were no persons involved can only be 
made in language by a person that makes a 
distinction. The making of a distinction re-
quires that a context be cleaved through this 
act of perception that transforms as a con-
ception that can unfold as a construction 
of meaning. As the author states in §1, the 
observer is actively in the system. He fur-
ther claims that arguments and theories that 
contain this premise are no less rational if 
they include the one who is composing and 
constructing the theory based on observing 
a world.

« 2 » distinction by its very nature re-
quires an observation of that which is to be 
distinguished and, as Kauffman argued in 
§21: “This cannot be accomplished with-
out circularity […] Theorem 1: There is no 
definition of distinction that is not circular” 
and in §22: “distinction transcends closed 
worlds of words and moves into the worlds 
of feeling and action.”

« 3 » I would say these are the words 
of second-order science that most distin-
guish this thinking from classical science, 

in which the observations of an objective 
world made with reason deny the act of 
imagination that enabled the perception and 
the conception of a reality in the first place. 
There is no acknowledgement of the process 
in which making a distinction is a property 
of rationalization that actually requires the 
imagination of the context in which the dis-
tinction becomes possible – that of a person 
that perceives.

« 4 » As I began to read this article it 
was with some trepidation. I am a poet and 
not a mathematician. However, throughout 
the first paragraph, I was smiling and, as I 
progressed, I was delighted. For indeed, 
what Kauffman has done in this article is to 
deepen Humberto Maturana’s extraordinary 
explanation about the world of objectivity 
and the world of (objectivity) in parenthesis 
(Maturana 1988: 28). Kauffman has man-
aged through his article to collapse the dis-
tinction into the idea that objectivity itself is 
an emergent phenomenon (§1).

« 5 » In the heady days of the early 
1980s when I was first introduced to sec-
ond-order cybernetics through conversa-
tions with Gordon Pask, Maturana, ranulph 
Glanville, Heinz von Foerster, Lou Kauff-
man and many others, I went through the 
dissolution of my traditional education to 
find myself in a space of understanding that 
the world I was experiencing actually arose 
through the dynamics of being in it. I also 
came to understand that I was so structural-
ly coupled that I actually thought there was 
an objective reality, even though my intui-
tion suggested to me that there were as many 
worlds to unfold as there were imaginations 
to conceive them!

« 6 » I knew then, 30 years ago, that 
the challenge of science as being a descrip-
tion of an objective world, independent of 
the observers in that world, no longer made 
sense to me. I, however, did not have the 
capacity to demonstrate the elegance of the 
eigenform, nor how profound the awareness 
that it can be shown, even in domains such 
as physics, that the object of a theory can 
be found to be an eigenform of the theory 
(§83).

« 7 » Through my poetic vision, I grap-
pled with what I was perceiving and con-
ceiving and, in a moment of revelation, 
understood the notion that it was in the 
movement and the moment that perception 

and conception arose in one flow between 
domains that both arose and collapsed in 
the moment and movement of observing 
them. Maturana named this realization of 
mine an isophor (personal communication 
in response to Forsythe 1986). It was from 
this notion that I began to see that circular-
ity and reflexivity held other ways of see-
ing. It all depended upon the point of view 
– whether what we understand as a fixed 
point or an invariance in nature was actually 
a distinction made by an observer because 
“everything said is said by an observer” 
(Maturana 1987: 65).

« 8 » As I grappled with the seeming 
illogic that second-order cybernetics sug-
gested, that there was no way to prove that 
there was a reality separate from myself, I 
came to appreciate the freedom entailed in 
seeing myself emerging moment by mo-
ment, aware that I am emerging structurally 
coupled with a rippling wavefront of exist-
ence  […] I may think I am an object walk-
ing around in an invariant landscape yet I 
know that all is dynamically and recursively 
in a dance of which we are only infinitesi-
mally aware.

« 9 » Metaphorically, I began to speak 
of the imaginary space of conception (For-
sythe 1987) in which we live unaware of the 
shared universe until one day we awake and 
realize the experiences we are having and 
give them names. As languaging arises in in-
fants and children, it is these coherences of 
experience that inform the sounds and con-
text of words that help us to share meaning 
and bring forth a world in consensual coor-
dinations of consensual coordinations (§7). 
For the baby, cup-ness emerges when she 
reaches her hand for the object from which 
to drink. It is in the experiences of that hol-
lowed vessel containing a liquid and the re-
lational landscape of sound and bodily emo-
tional experience around it with the m/other 
that an invariance of the process arises in the 
space of the baby’s experience and the baby 
begins to live in the domain of languaging. I 
have often wondered at babies who live with 
people who use different sounds for such 
an experience and how the baby inevitably 
sorts out accurately the different spoken 
languages. My own work with non-verbal 
children on the autistic spectrum has forced 
me to look very deeply at the coherences in 
their observed experience to see where the 
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invariances of process may arise so that we 
can see that objects do arise in their world 
even without speech to confirm this.

« 10 » Kauffman refers in §7 to von Fo-
erster’s reference to objects and extends this 
to the “space of our experience” – the con-
text in which we have our experience, and it 
is from the experience itself I make objects 
by finding fixed points in the recursion of 
my interactions. “Eigenforms are a touch-
stone for the relationship of circular and 
recursive processes and the ground of our 
apparent worlds of perception” (§7). until 
she wanted to cut, knives as objects did not 
appear in the perception of my non-verbal 
7-year-old learner with autism; when they 
did, then they also began to appear in her 
receptive language.

« 11 » My introduction to second-order 
cybernetics in its early days deeply affected 
me and I have lived my professional career 
from this perspective. Being neither a sci-
entist nor a mathematician, I never felt con-
fident enough to make the argument that 
Kauffman has made, even though I recog-
nized in the emergence of second-order cy-
bernetics that there was indeed a new way to 
consider science.

« 12 » In particular, in §9 Kauffman says:

“ For if science is to be performed in a reflexive 
domain, then one must recognize the actions of 
the persons in the domain. Persons and their ac-
tions are not separate.”
Kauffman is asking us to see that it is in the 
reflexive domain that conversation occurs. 
As he says in §3:

“ A reflexive domain is an abstract description of 
a conversational domain in which cybernetics can 
occur. Each participant in the reflexive domain is 
also an actor who transforms that domain.”

« 13 » Because we humans live in lan-
guage (as a fish lives in water), we cannot 
in our observation of an objective world 
remove ourselves from our relationship to 
that world (objectively). In the recognition 
of the reflexivity that exists in the conver-
sational domains through which we bring 
forth worlds together in language, the role 
of imagination enters in – even to the most 
rationally argued scientific theory. For how 
else could the scientist have conceived an 

objective world without the capacity to per-
ceive it directly and transform reflexively the 
perception into the conceptual architecture 
of languaging?

“ In the moment of conception 
We perceive 
the conversation…”1

And the role of the perception/conception 
dynamic is precisely the same role as that of 
the participant in the conversation – to be 
an actor who transforms that domain.

« 14 » Persons and their actions are not 
separate. Nor are persons and their percep-
tions separate. And it is through the act of 
perceiving that distinctions are made. Sci-
entific theory does not exist without the 
imagination to conceive it from what one 
perceives – and perception is the space of 
our experience from which the invariances 
of processes give rise to ordinary objects as 
eigenforms of themselves. The very notion 
of living systems as autopoietic systems has 
built in to the definition the dynamic nature 
that the molecular space is itself generated 
through the poiesis of experience through 
structural coupling with its environment. 
When we extend this to how we know a 
world, we cannot unglue ourselves from 
our embodied molecular structure, which 
requires our perceptual apparatus in order 
to develop our conceptual capacities that we 
recognize in and through languaging.

« 15 » My excitement as I worked 
through Kauffman’s mathematics was pal-
pable. If a reflexive domain is itself an eigen-
form and a reflexive domain is a context for 
action, then “there is no end of our delibera-
tions,” as Kauffman says in §3. For me, this 
confirmed my aphorism, “Thought without 
emotion is a womb with no way out.” The 
notion that there can be objective thought 
without the ground of the state of being of 
the one who is doing the thinking does not 
allow for the generative mechanism of cre-
ativity. There would be no new distinctions. 
If we accept that emotions are dispositions 
for action, then, our actions tell us about 
what we are experiencing, and we require 
this perception in order to conceptualize 
our experience and recognize our actions! 

1 | From my unpublished Warrior of the Gen-
tle Passion, 1991.

This requires the circularity of a reflexive 
domain and a fixed point of transformation 
that we hold in our imaginations as we make 
the transformations. We sometimes call this 
“thinking” and because thinking requires 
our bodily engagement, it is what von Foer-
ster referred to as “objects as tokens for ei-
genbehaviors” (§7, Foerster 2003a). I claim 
that thinking and rationality require this 
imaginative act of transformation through 
which the reflexive domains of conversation 
in one’s own “space of our experience” (§7) 
give rise to our awareness of our self.

« 16 » I think an epistemology of im-
agination is fundamental to a second-order 
science. For the second-order science that is 
supported in Kauffman’s article is one that 
is grounded in learning as the perception 
of newness, where newness is a distinction 
that the one who is learning can make about 
herself. As Kauffman says in §52, “There is 
a singularity about interacting with oneself 
that is different from interacting with oth-
ers.” And it is the newness of distinctions 
that the scientist makes within his or her 
own imagination that is used to formulate 
theory.

« 17 » I have been most appreciative in 
this article in following Kauffman’s argu-
ments that explore those aspects of science 
that often characterize its inviolability, e.g., 
the repeatability that is often claimed as 
proof of an invariant physical universe. 
Kauffman shows that it is repeatability that 
makes a successful experiment into an ei-
genform. In §67 he describes a scientist as 
being in search of eigenforms that are in-
dependent of the action of the observer… 
indeed, he further expands this to declare 
that the entire world of science is an eigen-
form that, by elaboration, continues such 
a search. The fact that scientists can use 
their imaginations to map the invariance 
of transformations in the manner in which 
the world appears to solidify through its 
structural coupling does not prove that the 
physical universe is invariant. If you have 
followed his argument and have an aware-
ness of yourself as being glued to the world, 
it arises with you, you will no doubt agree.

« 18 » I think that what is most signifi-
cant about the arguments put forth is that 
persons are not separate from their actions 
and neither is their science. In §82, Kauff-
man says,
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“ Words acquire their meanings via actions, and 
distinctions occur in the sharp invariances of cer-
tain eigenforms […] when a scientist in the world 
proposes a theory, this theory becomes a new ele-
ment of that world. The theory acts and is acted 
upon by the world of persons and elements of the 
world. There is no protection from the world from 
the effects of such a theory.”
Clearly, there are ethical repercussions from 
seeking to understand a second-order sci-
ence that includes the observer and, by ex-
tension, the environments to which the ob-
server is structurally coupled.

« 19 » Yet it is the homage to creativ-
ity and the imagination as the hallmarks of 
good science that most benefits from this 
article. As a knowledge architect myself, I 
understand that knowledge does not exist 
objectively independent of being brought 
to life by the person who makes distinctions 
and demonstrates the conduct adequate for 
others and him or herself to say that they 
know. As Kauffman points out in §89, the 
world is itself affected by the attempts to find 
stable knowledge of the world because, as he 
says, “one finds out about the nature of the 
world by acting upon it.”

« 20 » It is this conservation of the dis-
position for wonder that grounds scientists’ 
pursuit of understanding, discovery and 
knowledge of the ever-unfolding matrix of 
existence. recognizing that we are partici-
pants in the processes of the worlds that we 
unfold and share together though the imagi-
native distinctions in the reflexive domains of 
the conversation, as explicated so eloquently 
in this article, leaves me as awed as any aspect 
that the universe might be either invariant or 
completely other than we thought!

Kathleen Forsythe has the title Doctor of Knowledge 
Architecture on the impetus of Louis Kauffman, through 

an unusual jury of peers. Her work has not followed 
the traditional paths of academia and has been deeply 

influenced through conversations in the communities of 
second-order cybernetics over the past 35 years. She is 

an artist, poet, novelist and educator. She is currently 
the Executive Director of the SelfDesign Learning 

Foundation in Vancouver, BC Canada. Her current work 
is focused on more deeply understanding languaging 

in non-verbal children diagnosed with autism.

received: 7 June 2016 
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author’s Response 
distinction, eigenform 
and the epistemology 
of the Imagination
Louis H. Kauffman

> upshot • Eigenform is a precondi-
tion for distinction and distinction is a 
precondition for eigenform. While my 
target article discussed eigenform and 
reflexivity, it could just as well have dis-
cussed distinctions and the emergence 
of distinctions. This theme was implicit 
in many of the comments. We make this 
circularity explicit for the sake of a deep-
er understanding.

« 1 » In George Spencer-Brown’s Laws of 
Form (1969), we have a perfect example of 
self-reference that occurs apparently with-
out the formal appearance of a fixed point or 
eigenform. This example is the Spencer-
Brown mark, , which is seen to make a dis-
tinction in the plane in which it is drawn 
and is intended to refer to some given dis-
tinction. Since the mark may refer to a given 
distinction, it can be seen to refer to itself in 
its own making. Thus we may write an arrow 
of reference  →  for this fundamental 
self-reference of a distinction to itself. We 
are not yet at the bottom of the rabbit hole. 
The arrow of reference is also a distinction, 
and the mark itself can be regarded as a 
mark of reference from itself to itself. In this 
sense we can write

 =  →  .

And eigenform appears! Now we have the 
mark as the solution to the equation

X =  → X.

The mark is that which is referred to by the 
mark. The mark is the fixed point of the 
transformation t(X) =  → X. Fundamental 
self-referential distinction becomes eigen-
form in the acts of observation, imagina-
tion, description, reflection and construc-
tion of context. Here I have formalized this 
transition. These themes appear repeatedly 
in the comments on the original article and 
have led me to think all over again about the 
roles of distinction, eigenform, reflexivity, 
the imagination of context and the context 

of imagination. Eigenform is a precondition 
for distinction and distinction is a precondi-
tion for eigenform.

« 2 » In her commentary, tatjana Schön-
wälder-Kuntze wonders “if mathematics and 
formal logics could show that science is 
always self-referential then this would be 
valid for every philosophical standpoint 
– even for the ‘analytical’ one” (§7). And 
even the difference between analytical and 
continental philosophy “concerning the sta-
tus of language, which is seen to represent 
an independent world, will disappear if we 
follow Spencer Brown’s idea that signs al-
ways (also) describe the distinction made by 
them” (ibid). Her hope that a reflexive view-
point could unify a schism in philosophy 
made me return to the relationship between 
distinction and eigenform as indicated in 
the first paragraph above. In the making of 
a distinction, significant issues arise that are 
considered in all philosophies. They arise, 
often in different orders, and appear to give 
rise to different systems of thought, and yet 
there is a basic circularity that must be tra-
versed. distinctions themselves are circular 
and seemingly have a simultaneous arising 
of awareness and awareness of a difference 
that is the distinction. Awareness exfoliates 
into description and description can be-
come eigenform. It must be understood that 
eigenform made explicit, made into a fixed 
point, even for a moment, is descriptive yet 
can be as timeless as “I am the one who says 
I.” And yet eigenform in the sense of recog-
nition and the eternal or timeless return is 
no less fundamental than distinction/aware-
ness itself. It is only in the ordering that we 
put on our experience that one seems prior 
to the other. Eigenform is a precondition for 
distinction and distinction is a precondition 
for eigenform.

« 3 » The apparent ordering of world 
and perceived world and the structuring of 
preconditions for perception of form as en-
visaged by Kant is extended to a circularity 
in the reflexive view. Just as eigenform is a 
precondition for distinction and distinction 
is a precondition for eigenform, so are Kant’s 
a priori categories both the predecessors 
and the successors of the act of perception. 
In this way, I agree with Schönwälder-Kuntze 
when she emphasizes that eigenforms are 
the ordering structures that make experi-
ence possible in the first place because they 
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enable “transcendental reflection” (§4). She 
adds that “Kant’s self-observation iterates 
the observing relation […] by dividing it-
self into an observed part, ‘the understand-
ing,’ and an observing part, which is called 
‘reason’” (ibid). referring to §4 in my target 
article, she claims that “philosophy, too, 
has been searching for its ‘eigenform’ in a 
reflexive field” (ibid). In the reflexive view 
presented here there is no fixed a priori. Pre 
and post conditions occur in a circularity 
wherein one may indeed describe a world 
that divides itself into a part that is seen and 
a part that sees in an endless round.

« 4 » This brings us directly to the ques-
tion of context. In the circularity, the “that 
which brings forth” the distinction is its con-
text, and it is the distinction that allows us 
to make a further distinction and discrimi-
nate the first distinction from the context in 
which it has occurred. Often, some context 
is given beforehand. For example, in a tide-
flattened stretch of sand, I wield a stick and 
draw a circle in that sand, making a dis-
tinction between an inside and an outside. 
The prior context of the sand and stick is a 
precursor to the appearance of the distinc-
tion, and yet the context of the drawn circle 
in the sand is a different context from the 
original one. The new context contains the 
imagination of the marking in the sand as a 
distinction from an inside to an outside, and 
it displays the potentiality of the stick as an 
instrument to bring forth such a pattern in 
the hands of a maker/observer. In his com-
mentary, Michael lissack speaks of the prior 
condition or prior context to the emergence 
of a distinction:

“ The prior condition cannot be somehow vague 
enough that the distinction made is not distinct. 
The context for all eigenforms thus must include 
the need/desire/opportunity for a distinction to 
be afforded as a possibility. Eigenforms are not 
merely the product of the interaction networks 
settling down but instead are the momentary re-
quirement of a process that demands stability so 
that a new distinction can be made.” (§9)

« 5 » I agree with his understanding that 
the eigenform is not precisely a stability of 
some system settling down in its interac-
tions, but rather the coming to be of a cer-
tain kind of choice of distinction in the in-
teraction of the observer with his observed 

(not to be taken as separate). The demand 
for stability “so that a new distinction can be 
made” is a brilliant phrase on lissack’s part 
and can be seen so in examples of eigen-
form. There is no stable self, there is no I ex-
cept that we create the I, and who are we that 
we should be able to create ourselves. And 
yet it comes about in a demand for stability 
that a new distinction be made. I am the one 
who says I. Before that saying there is no I. 
After that saying, the I is imagined and its 
reality becomes our task in living. There is 
no I in the prior condition and no Thou ei-
ther. These are the creations and eigenforms 
of a context that is capable of transcending 
itself, including the I that is so declared. The 
same applies to the eigenforms of science. 
They are not only the result of empirical 
inquiry and at the same time they do not 
partake of a Kantian a priori. In §7, lissack 
defines an eigenform as “the assertion of a 
stable coherence (perhaps only momentary) 
that is required before a distinction can be 
drawn […] [It] is the stability against which 
there is now to be asserted something new 
or different.” I found here a new view of ei-
genform compared to the one I had held and 
was returned to go down the rabbit hole of 
§1 above to see that context, eigenform and 
distinction form a circular round, a trinity, 
with each the progenitor of the others.

« 6 » Let us turn to science. Our scien-
tific and mathematical knowledge is nothing 
if it is not the record and action of the dis-
tinctions we are able to make in the world 
that forms our momentary context. These 
distinctions can be seen to be eigenforms, 
and the hard-won eigenforms of science 
can be seen to be significant distinctions. In 
working with the physical world, we must 
confront that certain of our ideational dis-
tinctions such as number come directly into 
play in ways that seem not to involve the ob-
server directly. Computers factor numbers 
with the programmer’s help, but they do 
it in a technique that transcends him, and 
find information for us that we can verify 
but would never have computed ourselves 
without the aid of the automatic recursive 
discriminations of the electronic calculator 
or even the abacus. Thus we have discovered 
arithmetic anew in the calculating machine. 
One should be surprised that these entities 
do what they do with reliability. The reli-
ability of the machine is itself an eigenform 

and it is engineered and it is constructed and 
we have discovered that it works. This is the 
non-trivial and universally accepted discov-
ery of computer science. It is not an obvious 
discovery. It might have been quite different 
and it may become different in the future as 
we push for ever more competent machines.

« 7 » I have chosen this excursion into 
computer science in order to bring up a key 
issue raised by art Collings. He points out that 
eigenbehavior provides the stability needed 
to distinguish and reference objects irrespec-
tive of whether they are “ordinary” or non-
physical “extra-ordinary” ones, such as ideas 
and science but also “Bigfoot, unicorns, the 
characters in certain films and novels, the 
pantheon of Greek gods […] [h]allucina-
tions, rumours, lies, falsehoods, and similar 
non-existent forms are also objects, provided 
they are persistent” (§9). This extraordinary 
range of possible eigenforms calls into ques-
tion the distinction between scientific en-
deavor and other forms of imaginative and 
literary endeavor that produce distinctions 
and eigenforms. In §13, Collings provides a 
solution for this predicament that focuses on 
how coherences are dealt with. Science (and 
with it second-order cybernetics and sec-
ond-order science) should always be open 
to perturbing its own coherences and to in-
creasing the varieties of its own perspectives. 
Other “extra-rational fringe groups,” by con-
trast, want to maintain coherence “by releas-
ing themselves from any particular obliga-
tion to comply with method or logic and also 
contrasts with establishing and maintaining 
coherence through a strict enforcement of 
methodological and linguistic constraints.” 
Along with this intent to examine coher-
ences and take the widest possible views, 
looking for the widest possible agreements, 
I suggest that we identify scientific discov-
eries by their combination of imagination 
and surprise. In each example of what we 
take to be a good scientific discovery, there 
is something that is entirely not contrived, 
something that seems to be the way it is for 
no reason other than it is that way. This is 
the case even when the result is mathemati-
cal. We can prove the Pythagorean theorem 
on the basis of the axioms of geometry. The 
theorem is a fully agreed upon eigenform of 
Euclidean geometry. But beyond that, there 
is no further explanation for its truth. In-
deed, we did not “make up” this result. It is 
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part of the discovery of geometry. And still 
Collings’s issue can disturb us, for does not 
Sherlock Holmes in his character have a 
similar quality of inevitability? We must re-
member that in the scientific mode there is 
always the matter of repeatability of experi-
ments and forms of reasoning. This means 
that the eigenforms produced, the distinc-
tions created are subject to severe forms of 
testing and criticism of an active kind by the 
participants in the work. The work is not a 
production of one individual to be appreciat-
ed and assimilated by others. Scientific work 
is collective work by a community, with the 
standards of testing that have evolved. It is 
these differences that make the textures of 
scientific work worth examining and distin-
guish it from other forms of human creation.

« 8 » Finally, we turn to the second-
order cybernetic view of the imagination of 
reality. In §7 Kathleen Forsythe writes:

“ I grappled with what I was perceiving and con-
ceiving and, in a moment of revelation, under-
stood the notion that it was in the movement and 
the moment that perception and conception arose 
in one flow between domains that both arose and 
collapsed in the moment and movement of ob-
serving them.”

In §15 she further writes

“ The notion that there can be objective thought 
without the ground of the state of being of the one 
who is doing the thinking does not allow for the 
generative mechanism of creativity. There would 
be no new distinctions.”

« 9 » For Forsythe, the prior condition is 
the ground of the state of being, giving rise 
to and running back to feeling and imagina-
tion. All this is present through and through 
a reflexive way of holding and being. None 
of this can be excluded in reflexivity or in 
second order science, which is why an “epis-
temology of imagination is fundamental to a 
second-order science” (§16).

« 10 » We can summarize the com-
mentaries by their emphasis on the role of 
context and the role of eigenform as a form 
of distinction, possibly momentary and 
evanescent in the flow of time and process, 
and yet important as a turning point for the 
emergence of distinction. This way of hold-
ing the theme of eigenform and reflexivity 
is enlarged by the understanding that each 
of eigenform and distinction can be seen as 
the precondition for the other. This is how 
we have begun this response with a formal-

ization showing how the simple distinction, 
the mark, can be seen as an eigenform of 
its own self-reference. The mark is the ob-
served reference of the mark to itself. With 
this the worlds of eigenforms imagined in 
the original essay and in the commentaries 
become worlds of distinctions imagined by 
communities in the course of becoming the 
contexts that they themselves observe.

« 11 » Let us return to the self-reference 
of the mark, the “first distinction.” We said 
in §1 herein  →  , indicating the self-
reference of the mark. But we did not reach 
the bottom of the rabbit hole. For the arrow 
itself is a mark and it is the mark itself that 
refers to itself and so this expression must 
be replaced simply by a single mark that is 
understood to be in the act of self-reference, 
coalesced with the observer who reads and 
understands this epistemology of the imagi-
nation.

What is created is the imagination of a dis-
tinction. Beyond that there is nothing to 
say.
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