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Abstract
In this paper, we argue that Williamson’s arguments against luminosity and the KK prin-
ciple do not work, at least in a scientific context. Both of these arguments are based on the 
presence of a so-called “buffer zone” between situations in which one is in a position to 
know p and situations in which one is in a position to know ¬p. In those positions belong-
ing to the buffer zone ¬p holds, but one is not in a position to know ¬p. The presence of 
this buffer zone triggers two types of sorites arguments. We show that this kind of argu-
ment does not hold in a scientific context, where the buffer zone is controlled by a quantita-
tive measurement of the experimental error.

Keywords  KK principle · Limits of knowledge · Luminosity · Measurement

1  Introduction

It is difficult to overestimate the importance that Williamson’s Knowledge and its Limits 
(hereafter, K&L) had and still has in the philosophy community. As is well known, Wil-
liamson extensively argues against the classical analysis of knowledge as justified true 
belief. According to Williamson (2000, p. 6) “knowledge” is a mental state: sometimes we 
are in a position to know, i.e. “knowledge is a primitive kind of mental event.” In this per-
spective, knowledge is a part of the world. However, K&L is not only a “long argument” 
in favor of the conception that knowledge is a fundamental mental state; it contains legions 
of sub-arguments as well connected to crucial and very often provocative issues in the phi-
losophy of knowledge.

Williamson’s book is deeply rooted in a progressive program in philosophy that prob-
ably started with Hintikka’s seminal Knowledge and Belief (see Hintikka 2010). Hintikka 
shows that philosophical reflection benefits from the powerful instrument of formal logic 
in order to adequately characterize fundamental concepts such as knowledge, belief, jus-
tification, and reliability.1 Moreover, the intended domains to which those very sophisti-
cated logical frameworks apply usually belong to common sense knowledge. We believe, 
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however, that in scientific contexts many of the most important problems in epistemology 
acquire a different structure. Does this mean that the entire debate in formal epistemology 
applied to everyday contexts must be abandoned? Of course not. But, on the other hand, 
formal epistemology, even its non-Bayesian part, could be implemented and extended if 
opened to the immense pool of scientific knowledge.

Here let us first define the two contexts: everyday knowledge and scientific knowledge. 
Common sense knowledge contexts involve instances of either perception or self-knowl-
edge, and in such contexts, it is almost impossible to disregard the mental states and actions 
of the knower. Scientific contexts, on the other hand, seem to be different in that, while the 
beliefs and actions of scientists and researchers are an interesting topic of research in psy-
chology and sociology of science, from a logical point of view they are not particularly 
relevant. Perhaps an example can help to clarify this issue. Take for instance “Hubble’s 
principle”, according to which “spacetime is dilating”. (1) Our best scientific theories can 
justify either its truth or its falsehood. (2) Empirical data can entail that it must be formu-
lated with a different constant of expansion. (3) The mathematical language in which it is 
formulated must respect certain a priori constraints, such as those of elementary arithmetic 
and differential geometry. (4) The inductive connection between astrophysical data and its 
formulation can be very complex and ambiguous etc. These all are epistemological ques-
tions. On the other hand, historical and sociological situations like the fact that Einstein 
did not at first accept Hubble’s principle and that Hubble persuaded him with his empirical 
data are very interesting, but not within an epistemological context.2

Williamson builds on an externalist view of the mind, arriving at the reasonable conse-
quence that knowledge is a mental state dependent on the external world. This is an inter-
esting point of view if we are concerned with perception and common knowledge in gen-
eral. However, when one speaks of the rational belief of a scientific community, one is not 
arguing about a peculiar relation between scientists’ mind and the external world, and the 
same holds true for their knowledge. In other words, the notion of normativity of belief 
and knowledge has—in a scientific framework—a different meaning from what applied to 
everyday knowledge context. And this normativity is what we plan to investigate on the 
basis of our best scientific practices; that is, epistemology of natural sciences discusses 
those methodologies endowed with large empirical success. Of course, everyday and sci-
entific knowledge are not altogether independent and a comparison between them is very 
interesting.

Behind the almost exclusive attention of epistemologists to everyday contexts most 
likely lies the assumption that, at the end of the day, scientific knowledge is only a pecu-
liar kind of refined common sense knowledge. It could also be that some scholars believe 
that considering certain scientific practices as epistemological models—as proposed in the 
preceding paragraph—is a strong presupposition not epistemologically validated. In other 
words, some epistemologists wish to start with establishing which is, in general, the right 
epistemology and then apply it in different contexts, the scientific one included.3 We intend 
to show, on the contrary, that scientific contexts are essentially different from the com-
mon sense ones, at least in certain cases. Moreover, concerning the criticism of the idea of 

2  Of course, this is a simplification; as a referee rightly noticed, the interplay between data and their accept-
ance is much more complex and, sometimes, it could be relevant for the growth of scientific knowledge.
3  Here perhaps Hegel’s criticism to Kant’s epistemology (Encyclopedia, Section 10) is in order: to establish 
what is knowledge without knowing is like that schoolman who wish to learn swimming before entering the 
water!.
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taking good scientific practices as models, one can answer that perhaps to formulate a good 
epistemology without presuppositions is impossible and the success of empirical methods 
in natural sciences seems a good reason for building on those procedures.

In this vein, the aim of this article is to show that if one is assuming a notion of knowl-
edge as it is presupposed by working scientists, a couple of Williamson’s main arguments 
cannot be framed in the same form. In particular, we want to argue that Williamson’s anti-
luminosity argument and margins of error argument against the KK principle cannot be 
devised if a standard notion of scientific and empirical knowledge is assumed. Of course, 
this does not prove that it is impossible to re-shape the original argumentative schema in 
order to adapt it to scientific scenarios; however, the burden of proof is on the opponent’s 
shoulders.

The paper is organized in the following manner: in the next section we briefly summa-
rize Williamson’s anti-luminosity argument and show its inapplicability in a scientific con-
text; in the Sect. 4 we present his specific argument against the KK principle. In the Sect. 3 
, which is the core of the paper, we propose a different semantics for the margins of knowl-
edge, and we show that one of Williamson’s key principles can no longer be formulated.

2 � Anti‑Luminosity

Williamson defines a mental state (or a condition) luminous4 as follows:

(Luminosity) Condition C is luminous iff for every case α, if in α C obtains, then in α 
one is in a position to know that C obtains (Williamson 2000, p. 95).

Where “to be in a position to know p” is factive; that is, “to be in a position to know p” is 
not a sufficient condition to know p, but if one is in a position to know p, then p is true.

A paradigmatic example is a headache: suppose Mary has a headache; so, to acquire 
knowledge of her own headache Mary must do practically nothing; just consider that she 
has headache. Therefore, the headache seems luminous. The same, obviously, does not 
hold for other states, typically non-mental. Consider the presence of beer in the refrigera-
tor. Of course, this condition is not luminous: Mary is not always in the position to know 
if there is beer in the refrigerator. Maybe she forgot whether there was beer and she must 
check it out. Indeed, Mary would be in a position to know whether there is beer in the 
refrigerator either if she were looking in the refrigerator, or if she reliably remembered to 
have put beer in the refrigerator, or she were in other similar situations.

Williamson’s aim is to show that mental conditions are not luminous. To do this, he 
considers a peculiar example of a mental condition, that of feeling cold.5 Let us suppose, 
along with Williamson, that “one feels cold at dawn, very slowly warms up, and feels hot 
by noon” (Williamson 2000, p. 94). Without losing generality, we assume that “one” is 
“Mary”. The interval between dawn and noon is divided in very small amounts of time, 
say, m-milliseconds intervals; more formally, we have α0, which is the case at dawn, and 
αn, which is the case at noon. Now, the salient facts are the following:

4  The literature on Williamson’s discussion on luminousity is broad; see for instance: Brueckner and 
Fiocco (2002); Neta and Rohrbaugh (2004); Weatherson (2004); Ramachandran (2009); Srinivasan (2015).
5  Note that the proposed example comes from common sense knowledge and not scientific knowledge.
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(i) In α0 Mary feels cold.
(ii) In αn Mary does not feel cold.
(iii) During the process, Mary considers how cold or hot 

she feels, but the m milliseconds interval is too 
small for her to be aware of the thermal difference 
between time i and time i + 1.

These facts are supposed to describe a quite common situation. Williamson argues that if 
feeling cold is a luminous condition then we get a contradiction. Therefore, by reduction, 
feeling cold is not a luminous state. Since the choice of the mental state is not relevant, this 
argument can be generalized to all similar cases of self-knowledge and beyond.

The first crucial premise of Williamson’s argument is the following:

(A) If Mary feels cold in αi, then Mary knows that she feels cold in αi.

According to a luminosity defender, (A) could be justified by Mary’s reliable introspection 
of her own feelings. In other words, (A) amounts to the luminosity of feeling cold. Moreo-
ver, Williamson assumes that:

(B) If Mary knows that she feels cold in αi, then she feels cold in αi+1.

The defense of (B) can be articulated a bit more using the insight that knowledge requires 
safety. That is, if one knows p in a given case, then p is true in every similar6 case in which 
one believes that p. So, Mary knows that she feels cold in αi and the content of this knowl-
edge—that is, the fact that she feels cold—must be true in any case similar to αi in which 
she believes she is feeling cold. But, by assumption (iii), the case αi+1 is impossible to dis-
criminate from case αi. Therefore, Mary would believe that she feels cold in αi+1.7

Now, let us examine how Williamson’s reduction works. By assumption (i) and (A) we 
have that Mary knows that she feels cold in α0. But then (by (B)) we have that Mary feels 
cold in α1. Of course, she knows that she feels cold in α1. (That holds for principle (A)). 
But applying again (B), we derive that she feels cold in α2. And then the argument can be 
reiterated many times. In the end, however, we reach the case in which Mary feels cold at 
noon, which is against (ii) (see Steup 2009).

Since, according to Williamson, principle (B) is deeply rooted in our epistemic struc-
ture, the crucial premise of the reduction is principle (A), that is, the alleged luminosity 
of the mental states. (B) is not eliminable because every kind of knowledge must have a 
buffer zone in which, even if the situation changes a bit, the knower does not modify his/
her knowledge, since what happens is under the threshold of his/her awareness.

The logical engine of Williamson’s argument is similar to a sorites paradox: there is a 
series of cases, each very similar to adjacent ones, that starts with a case where C clearly 
obtains (feeling cold at dawn) and ends with a case where C clearly does not obtain (feeling 
cold at noon). But the luminosity principle imposes that whenever C obtains, we are in a 

6  “Similar” in the sense that Mary is not able to discriminate between the two states.
7  Note that (B) is based on the reasonable assumption that there is a buffer zone between being in a posi-
tion to know p and being in a position to know ¬p. An anonymous referee correctly notes that this is a 
consequence of the so-called “safety condition” in epistemology defended by Williamson himself (2000, p. 
147). For an alternative no-luck strategy see Nozick’s (1981).
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position to know if C obtains. Moreover, knowledge must be safe, that is, if we know that 
C obtains, C obtains in all similar cases. But then C must obtain in all similar cases, which 
is contrary to the idea that through very similar (and indistinguishable) cases we get to a 
very different case, in which C does not obtain at all. The main point of Williamson’s argu-
ment is that in every kind of knowledge there are situations which are completely similar 
from our subjective point of view, even if something is objectively changed. And this issue, 
expressed by (B), is incompatible with luminosity, expressed by (A).

If Williamson’s argument is sound, it should be applicable to any mental state; that is, it 
should hold also for that peculiar mental state which, according to Williamson, is knowl-
edge. If knowledge were luminous, then if we know that p, we should be in a position to 
know that we know that p. This principle is known in literature as the KK principle, and we 
will see in the following how Williamson argues against it.

Here it is in order to consider again the difference between common sense and scientific 
knowledge. Williamson’s argument is based on what he calls a buffer between to be in a 
position to know p and the falsehood of p. This is a margin of error zone, one in which p is 
no longer true, but we are not in a position to know that ¬p. This zone is epistemological, 
that is, it concerns the situation of the knower. But in a scientific context the situation is 
quite different.

In Williamson’s example: one builds knowledge on a certain inner state, that is, 
Mary’s cold feeling. But what would happen in a similar situation if we apply his argu-
ment to a scientific context?

Let us consider what could be a scientific translation of (A)’s antecedent: “Mary feels 
cold in αi”. In the case of scientific practice, the possibly luminous state is not a simple 
inner feeling, but the repetition of many situations αi with many different subjects. And 
the result of this experiment can be so described:

(ai) A randomized sample of people in situation αi the most part of times judges that it is cold.

The consequent of the original (A) would be that in state αi Mary knows that she feels cold. 
In the new framework, one can say that:

(Ai) People in situation αi feel cold.

The difference between (ai) and (Ai) is that the former refers to an experimental sample, 
whereas the latter is a generalization to the whole population.

Let us emphasize that in a scientific context it is not necessary to introduce the opera-
tor “know”, as Williamson does in the case of Mary, since the result of an experiment 
(ai) justifies a given statement (Ai), not the knowledge by someone of that statement. At 
first sight our choice seems a bit strange, since Williamson’s argument concerns knowl-
edge. But it is not so obvious, as many scholars maintain, that knowledge is a statement 
preceded by a subjective knowledge operator. The latter is actually a “representation” 
of a knowledge. In empirical science, knowledge instead is a true justified statement. 
For this reason, we omit the knowledge operator. Nevertheless, if one reintroduces the 
knowledge operator, the argument is still valid. In other terms, we can say that:

(A′) If (ai) then (Ai).

Note that, in the new context, (A′) expresses luminosity in science, which is a completely 
reliable inference from an experimental situation to a truth.
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Now we move to the antecedent of (B), that is the same as the consequent of (A). 
Therefore, the antecedent of (B′) will be:

(Ai) People in situation αi feel cold.

The consequent of (B) instead was: “Mary feels cold in situation αi+1”. The analogous situ-
ation in the new framework will be:

(ai+1) The majority of people in situation αi+1 the most part of times judges that it is cold.

Therefore:

(B′) If Ai then ai+1.

At this point we must translate (i)–(ii) in the new language. This is straightforward:

(i′) The majority of people in α1 the most part of time judges that it is cold.
(ii′) The majority of people in αn the most part of time judges that it is not cold.

It is easy to show that from (A′), (B′), and from (i′) to (ii′) it is possible to deduce the con-
tradictory of (ii′), in a similar way to what done in the case proposed by Williamson:

The majority of people in αn the most part of time judges that it is cold.
Therefore, at first sight, it seems that Williamson’s argument holds true even in a sci-

entific context. However, the issue deserves more attention.
The most controversial assumption of this new argument is (B′). To better understand 

it, we present (B′) in an unpacked form:

(B′) If people in situation αi feel cold, then the majority of people in situation αi+1 the most part of times 
judges that it is cold.

Remember that in the case presented by Williamson, the justification of (B) was (iii).

(iii) During the process Mary considers how cold or hot she feels, but the m milliseconds interval is too 
small for her to be aware of the thermal difference between time i and time i + 1.

The analogous situation for (iii) in the new context would be:

(iii′) During each repetition of the process people consider how cold and how hot they feel, but the m mil-
liseconds of interval between situation αi and situation αi+1 is for the majority of people the most 
part of times too small to appreciate any thermal difference.

We must now establish whether (iii′) is reasonable in an experimental contest.

Before discussing the validity of (iii′), let us remember a bit of measurement theory. 
To have a comparative scale, like the one we are involved with here, transitivity of com-
parative judgments is a necessary condition. That is, a condition of this kind must hold 
true:
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(T) If a subject judges αi not colder than αj and αj not colder than αk, then s/he must judge αi not colder 
than αk.

It is evident that the set of judgements on which our experiment is based does not respect 
(T).8 Indeed, we have chosen the judgements of our subjects so that they experience confu-
sion between two neighboring situations. In experimental contexts, if (T) does not hold, 
scientific investigation is not allowed involving comparison.9 In other words, to apply a 
comparative scale, transitivity between judgements is required.10 This means that in the 
case of non-transitive judgements, at best we can use a nominal classification, that is sen-
tences of the kind “people feel cold” and “people do not feel cold”. In a reasonable theory 
of measurement that uses a comparative scale, like the present one, statements like (iii′) 
and (B′) are devoid of cognitive meaning.

A defender of Williamson’s perspective could object to our argument that a com-
parative scale is not necessary. Indeed, all judgements of the involved subjects are either 
of the form “people feel cold” or “people do not feel cold”. Therefore, the violation 
of transitivity would not block Williamson’s argument. It seems to us that without a 
comparative scale, Williamson’s argument does not work adequately. Moreover, even 
a nominal scale has its necessary pre-conditions. For, the necessary condition to apply 
a so-called nominal scale is that each item is ascribed to only one scientific name. To 
understand better this point, let us consider again (B′):

(B′) If people in situation αi feel cold, then the majority of people in situation αi+1 the most part of times 
judges that it is cold.

In this sentence two kinds of stimuli appear: αi and αi+1. By hypothesis the majority of 
people most parts of time is not able to distinguish between them, therefore they say in 
both cases that they feel cold. In his deduction Williamson applies (B′) again and again, 
but even if his notion of the safe or buffer zone would compel him a priori to transmit the 
label “cold” along the series of αi’s, empirically in order to be epistemologically possible 
to speak of a nominal scale—such as “cold”, “not cold”—each item must belong to only 
one of the two labelled sets. In other terms, in a scientific nominal scale there is no buffer 
zone: each αi either is cold or it is not cold. Experimentally, if a certain αi is ascribed the 
most part of time by the majority of people to the label “cold” it is cold and vice versa. On 
the contrary, if it happens that αi is ascribed exactly half of the times to “cold” and half of 
the time to “not cold”, it is not possible to say either that is cold or that it is not cold.

Note that Williamson’s buffer zone in scientific practice concerning measurement of 
mental features disappears. That is, in measuring the mind, to take into account the sen-
sitivity of the subject, we repeat many times the experiment with many different sub-
jects. Moreover, to use both a nominal and a comparative scale, the experimental reports 
of the subjects’ judgements must respect certain rules, that is, respectively, dicho-
tomicity and transitivity. If these rules do not hold, measurement and, consequently, 
experiments are not possible. In other terms, if judgements are neither dichotomous nor 

8  In (T) let us substitute ai with a1, aj with a2 and ak with a3. Then (T)’s antecedent is true, whereas (T)’s 
consequent is false.
9  This is well clarified in Michell (1997, chap. 5).
10  Indeed, a form of probabilistic weak transitivity is enough (Twersky 2004). But the judgements we are 
considering violate even this weaker form.
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transitive, we are not in a position to apply (A′), which is scientific luminosity. But this 
inapplicability does not mean that (A′) is not true. This consequence does not mean 
that we are persuaded that luminosity holds in scientific contexts. Our point is much 
more modest; only that in scientific contexts this kind of sorites’ argumentation is not 
relevant.

This seems enough to show the difference between common sense knowledge of 
internal states, where Williamson’s argument seems compelling, and scientific contexts, 
where the situation is quite different. But in the next section we will see how William-
son applies this argument to knowledge as a mental state.

3 � Against the KK Principle

Chapter 5 of K&L is dedicated to arguing against the so-called KK principle. Axiom 4 of 
modal systems states that if it is necessary that p, then it is necessary that it is necessary 
that p (□p →□□ p). It is a logical routine to show that 4 holds only in frameworks in which 
the accessibility relation is transitive (and vice versa). Applied to epistemic scenarios, 
axiom 4 is called the “KK principle”: if Jane knows that snow is white then Jane knows 
that she knows that snow is white.

What follows is a brief recap of Williamson’s argument. But first, let us fix the lan-
guage. The argument is couched in propositional logic enriched by the knowledge operator 
K; K is regimented by:

Necessitation Rule: If p is a theorem of Γ, then so is Kp.
Distribution Axiom: K(p → q) → (Kp → Kq).
The axiom T:

(T) Kp → p

Momentarily we do not accept 4, that is KK, since it is the object of our discussion. We can 
further use subscripts in order to represent schematic propositional variables, that is, if p1 
means that the table is 1 m long, we can write pn to indicate that the table is n meters long, 
since it is not relevant for the argument we can neglect the unit of measurement.

Say Jane looks at a distant tree. Her evaluation of the height of the tree from such a big 
distance cannot be very precise. We make the hypothesis that her error is of 1 of some 
length unit. Hence her evaluation is h ± 1 in the chosen measurement unit. We assume 
that the results of Jane evaluations are natural numbers only. She knows how big her error 
might be. Moreover, if “e” is her evaluation, Jane knows that the tree is neither “10e” high, 
nor “0e” high.

Let us assume that the height of the tree is a certain value t; therefore, ht is the true 
proposition that says that the tree is t high. The first principle (margins of error) states that:

(1) K(K¬hn → ¬(hn+1))

We omit the subscript “J” from all of the K operators, since that the knowledge always 
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belongs to Jane is understood. The contrapositive of (1) is obviously Jane’s knowledge of 
“hn+1 → ¬K¬hn”. That is, Jane knows that “if the tree is n + 1 high, then Jane would not 
know that it is not n high”. The justification of the latter is the following.11 Let us consider 
the set W of all possible worlds accessible to Jane where the tree is n + 1 high; in order that 
(1) be true, in each world belonging to W “¬K¬hn” must be true as well. For “¬K¬hn” to 
be true, from each world belonging to W, there must be at least one world where hn holds 
true. In each one of the W worlds, Jane looks at the tree and evaluates its height. Since 
the tree is n + 1 high, the result of her evaluation will be a number belonging to the set {n, 
n + 1, n + 2}. Therefore, her evaluation can be n. Then there is at least one world—related 
to each world belonging to W—in which hn. From this follows that “¬K¬hn” is true.

But from (1), by distributivity of K, we get:

(2) KK¬hn → K¬(hn+1)

Now, (2) is a schema since it contains the (meta-)variable “n.” Well, let us suppose, as 
already said, that Jane is reasonably certain that the tree is not 0 high. So,

(3) K¬h0

But if knowledge was luminous, Jane should know that she knows that the tree is not 0 
high. And this is precisely the content of the KK principle. So, for reductio:

(4) KK¬h0

Let us consider the schema (2); by instantiating n with “0”, we have:

(2′) KK¬h0 → K¬(h0+1)

(2′) is a sentence, not a scheme; by modus ponens (and a little bit of arithmetic), from (2′) 
and (4) we obtain:

(5) K¬(h1)

This brief deduction can be obviously re-iterated, obtaining then as a list the following:

(6) K¬(h2)
K¬(h3)
…

But among those propositions there is also K¬(ht), which by factivity (T) entails ¬ht. The 
height of the tree is t and so there is a contradiction with our assumption that the tree is t 
high.

According to Williamson the weak assumption in this proof is the KK principle. Indeed, 
to deny T, that is factivity, seems worse than to deny KK. The only further possibility is to 

11  Williamson’s presentation of this point is quite difficult to understand. This seems a reasonable interpre-
tation.
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not accept (1), that is, Jane’s awareness of her sight limitations. Perhaps in a non-scientific 
context, this could be a reasonable alternative. But we are applying the argument to sci-
entific knowledge, that is, to experiment; and the experimentalist is supposed to know the 
experimental errors of her measurement.

4 � Luminous Intervals

In this section we want to argue that Williamson’s margins argument does not work for 
scientific knowledge; as previously said, this would introduce a sort of discontinuity in his 
treatment of knowledge: the case of everyday knowledge has to be characterized following 
some principles and abandoning others (for instance, the famous KK principle). However, 
because in other regions of knowledge things work differently, principles we abandoned for 
everyday knowledge can be included again in our theoretical setting.

Let us consider a measurement, as, for instance, that of length by means of a rod. It 
is clear that any experimental method—considered in a certain laboratory setting—has a 
superior threshold of resolution. For instance, it is not possible to determine the length of a 
stick by means of our rod with a resolution smaller than “1” measured in a suitable meas-
urement unit. This means that if a stick either increases or decreases 1 unit, our rod is not 
able to register the change. With a notation similar to the preceding one, let us indicate the 
schema “a stick length is n” with “Hn”. However, there is no scientific measurement that 
has the form Hn, but on the contrary, has the form Hn±j, since any scientific instrument has 
its sensibility. The intended meaning of Hn±j is that the length read on the rod has the value 
n, with an accuracy of plus or minus j.

While the discussion of this experimental situation can be articulated at length, since 
a measurement must be repeated many times and many other sources of uncertainty 
are normally involved, due to causes different from the resolution of the instrument, in 
this context, the consideration of resolution as a source of uncertainty is enough for our 
argumentation.

Of course, the epistemological reasons for the existence of the range j are well-known 
by scientists and philosophers of science: this range depends, essentially, on the fine tuning 
of our instruments and on the perturbative experimental conditions. And it is well known 
as well that those limitations cannot be eliminated. It goes without saying that with the 
passing of time our technological precision increases more and more, but our investigation 
of scientific knowledge must be applied to a given cognitive situation when resolution of 
our instruments reaches a certain threshold. Moreover, better instruments will produce the 
same condition at a different level of resolution; therefore, from an epistemological point 
of view the situation with better instruments would be similar.

Now, an advocate of Williamson’s argument could accept our gloss on the scientific 
approach to measurement and recast principle (1) in these new clothes:

(1*) K(K¬Hn → ¬(Hn+j))

Where the operator “K” refers to the knowledge of the experimenter. Remember that (1*) 
is the contrapositive of “K(Hn+j → ¬K¬Hn)”. But within the most interesting cases of 
experimental contexts the sentence “¬K¬Hn” is meaningless, since the knowledge of the 
experimenter involves necessarily the uncertainty due to the resolution of her rod. For this 
reason (1*) must be replaced by:
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(1°) K(Hn+j → ¬K¬Hn±j)

Let us emphasize that the subjective knowledge of the experimenter has margins, whereas 
reality has no margins. For this reason, the resolution appears in the consequent of (1°) and 
not in the antecedent.

At this point we must investigate whether (1°) is true. To be true (1°), in all worlds 
accessible to the experimenter where the stick is n + j long—let us call this set W–, the 
experimenter must not know that the stick is not n ± j long, that is in each world belonging 
to W there must be an accessible world where hn ± j is true. Now, if the experimenter meas-
ures the length of the stick in one of these worlds, she will find either n or n + j or n + 2j, 
because, if the stick is n + j long, the result will be (n + j) ± j Therefore, from each world 
were Hn + j, there is an accessible world in which Hn± j. Hence (1°) is true.

From (1°) one can derive:

(2°) KK¬Hn±j → K¬Hn+j

Evidently the experimenter knows that the length is not 0:

(3*) K¬H0 ± j

Applying KK:

(4*) KK¬H0±j

Substituting in the scheme (2°) n = 0, we have:

(3°) KK¬H0±j → K¬H0+j

From (4*), (3°), Modus ponens and KK we deduce:

(5*) KK¬Hj

At this point there is no possible substitution for n in (2°) such that its antecedent becomes 
identical to (5*) and Williamson’s argument is blocked.

But a defender of Williamson’s perspective could rebut our argument attempting to 
justify:

(1*) K(Hn → ¬K¬Hn+j)

The justification of (1*) could be that if the length of the stick is Hn, then the measurement 
error j is such that the experimenter can actually measure Hn+j. From (1*) one can deduce:

(2*) KK¬Hn+j → K¬Hn

But again, it is not possible to substitute any value to n in (2*) to obtain that its antecedent 
is identical to (4*). And Williamson’s argument is blocked even in this perspective.

Here a brief reflection on the reason why Williamson’s argument is blocked is in order. 
The justification of all forms of (1)–(1*) and (1°)—is based on the real length of the stick 
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in the antecedent and on experimenter’s knowledge in the consequent. But, and this is cru-
cial, reality has no margins, whereas knowledge does have margins. In a common sense 
knowledge context one can “forget” these margins—as done by Williamson—but not in 
an experimental one. The presence of margins of error in knowledge sentences blocks the 
sorites’ chain.

Summing up: in scientific practice, measurement judgements are always in the form: 
Xn±j; Williamson’s reductio against KK exploits a form of regression principle which 
hinges on a series of very small increments under the threshold of observability. However, 
in an experimental context, the degree of resolution of the instrument is essential to the 
representation of our knowledge. And the introduction of the margins in our knowledge 
blocks Williamson’s sorites’ argument.

5 � Concluding Remarks

In contemporary epistemology, the majority of investigated cases come from common 
sense knowledge. However, it is not evident that what holds true for external perception or 
for the self-knowledge of our mental states is suitable either for experimental sets or for the 
acceptance of highly abstract scientific theories.

Williamson’s book K&L is built on everyday knowledge examples. One of the main 
theses of the book is that we are homeless from a cognitive point of view, that is, that 
there is no place where we can be completely sure of our knowledge. Although this is a 
very reasonable thesis, since Williamson believes that knowledge is a peculiar mental state 
defined in an externalist framework, anti-luminosity compels him to deny the validity of 
the KK principle, else luminosity would reappear. However, if one thinks that experimental 
knowledge has a peculiar form of normativity, the problem of luminosity disappears. In a 
scientific context, knowledge is not a mental state but the satisfaction of a set of reasonable 
criteria determined by our best scientific practices. For this reason, knowledge is an alto-
gether conscious endorsement of either one or more sentences, so Williamson’s argument 
against KK is not so straightforward.

Williamson couches an argument against luminosity in a sorites form. But we have 
shown that when the same argument is applied in an experimental situation, it is no longer 
valid. This does not mean that there are luminous scientific situations, but it does show that 
this is not a good road for proving non-luminosity in a scientific context.

In the fifth chapter of L&K, Williamson applies a similar sorites argument to prove the 
falsehood of KK. We have again shown that when we transfer his reasoning to a case of 
scientific measurement, the sorites is not triggered; hence this refutation of the KK princi-
ple does not work.

We conclude that a good amount of progress in epistemology can be made if we take 
into consideration the difference between everyday knowledge contexts and scientific ones.
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