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Susan Haack has written a great book with great title: De-
fending Science—Within Reason: Between Scientism and
Cynicism.'

At face value, this title may seem a bit odd. Given its
track record it seems that science does not need a defense,
and that if any defense were needed it would by nature be
a reasonable one. It is rather the unreasonables as exempli-
fied by the flat-earthers, anti-vaxers, and creationists that
science needs to be defended from. Though I agree that sci-
ence is under attack from such quarters, especially in an age
where misinformation reigns supreme, the story does not
end there. Science needs to be defended also from some of
its most vocal proponents—from scientists who defend their
trade in ways that are decidedly unreasonable. Often this
takes the shape of people claiming, boldly, that the natu-
ral sciences can solve any question about the world that is
worth asking, and that philosophy and the religious tradi-
tion have nothing to contribute to this at all, but are at best
an obstacle to be avoided. As Haack astutely observes, “we
need to avoid both under-estimating the value of science,
and over-estimating it.”? Hence, the final part or the title—
Between Scientism and Cynicism—Dbetween being overly
deferential to science and being naively dismissive. The cur-
rent paper focuses on the first faulty extreme. Though his-
torically successful, science is not perfect, nor is it the only
way that inquiry can be conducted. This is true especially
given that those who overestimate the value of science also
tend to be most restrictive in what they consider science; a
certain inquiry, say within sociology, may only be called sci-
entific when it emulates the methods that physicists have so
successfully deployed within their domain.

Put briefly, in this paper I aim to discuss a case where
science becomes unreasonable in its defense of itself, and
does so in part by uncritically disparaging the religious
tradition from which it ultimately derives.” This should
not be taken, however, as an attempt at returning to a re-
ligious reading of nature. There was a time when referenc-
es to God, say as the designer of the universe, gave us the
best explanation for a great variety of natural phenomena.
But those days are clearly over. That does not imply, how-
ever, that the inquires of old have nothing left to contribute
to today’s questions, nor does it leave us with science—es-
pecially when conceived narrowly—as our only resource for
all questions we can possibly ask about the world. To this
we can further add that various religious notions have sur-
vived, in a secularized garb, in ways that can be counter-
productive. The case I focus on in this paper provides an ex-
ample of this.
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This case concerns recent attempts by physicists to show how the universe could have emerged out of
nothing—ex nihilo. In my discussion, I focus on one book in particular: A Universe from Nothing; Why
There Is Something Rather than Nothing by the American physicist Lawrence M. Krauss.* Some may object
that in focusing on Krauss I am setting up a straw man. This would certainly be justified were my purpose
that of criticizing recent attempts within physics to show how the universe could have emerged out of noth-
ing.’ But that is not my goal. My goal is rather that of providing an example of an unreasonable defense
of science, one where science is cordoned off so as to exclude anyone from contributing to it except fellow
scientists. To that purpose Krauss’s book serves very well. In fact, one of the elements his book shares with
books on familiar pseudo-sciences, such as creationism, is that its intended readership is a non-scientific, or
non-specialist one.

The nineteenth-century American scientist and philosopher Charles Sanders Peirce (who, incidental-
ly, also argued that the universe spontaneously emerged out of nothing)® claimed, emphatically, that we
should not block the road of inquiry because doing so violates what he called the first rule of reason: to
learn one must desire to learn.” True, this is a rather pedestrian rule, as it merely states that when we ask a
question we should try to answer it. But it is also an important one, as it is so easily and so often violated.
We may be lazy or simply don’t care, we may dislike where a question leads us, or we may be driven by ulte-
rior motives, such as a desire to become famous, to appease the financial interests that funded the research,
to reaffirm an already firmly held belief, or to make it consistent with some broader worldview. It is, more-
over, as Haack aptly observes, not a black-and-white issue that enables us to neatly separate the bad guys
from the good guys:

In real life, of course, people’s motives are usually mixed; and what we find is not so much a clean,
sharp demarcation between pseudo-inquiry and the real thing as a continuum from less to more
commitment to arriving at a predetermined upshot, from less to more openness to all the evi-
dence.®

In this paper, I will show that Krauss violates Peirce’s first rule of reason in a significant manner, and
that he does so to the detriment of the physics that he seems to hold dear. At least in part what lies behind
this is that Krauss does have an ulterior motive: he wants to prove that we no longer need to refer to a god to
explain the existence of the universe. In an odd way this makes A Universe from Nothing a book in theology
rather than physics—a negative theology perhaps, as its main focus is proving that the god that theologians
talk about cannot exist, but a theology nonetheless.” Moreover, it appears that such a negative theology also
has its fundamentalists, and A Universe from Nothing makes one suspect that Krauss is one of them.

The point where Krauss violates the first rule of reason is where he off-handedly refuses to take seri-
ously competing conceptions of nothing against the backdrop of which his own version of nothing turns
out to be not truly nothing. These competing conceptions come mostly from theological and philosophical
quarters. Krauss is well aware of his refusal. As he boasts in the preface, philosophers and theologians, fol-
lowing the creationists’ playbook, have gone out of their way to “define and redefine ‘nothing’ as not being
any of the versions of nothing that scientists currently describe,” replacing it at best with “some vague and
ill-defined” concept of “nonbeing” (xiv)."

Now it is easy to see that his is obviously a straw man, because Krauss happily compares the best that
science has to offer with rather crude views he ascribes to philosophy and religion. However, it does raise
the broader question whether philosophy and theology have still something useful to contribute to the
physicist, and whether to ofthandedly dismiss their contributions truly counts as blocking the road of in-
quiry. This question is especially interesting because of another normative tenet in Peirce’s theory of inqui-
ry, which pertains to the economy of research. Briefly put, should the contemporary cosmologist still pay
attention to the arguments of theologians and philosophers, or is that simply a waste of time?"

It seems to me that biologists who seriously engage with creationists, or Intelligence Design theorists
are indeed wasting their time, and that those who refuse to do this are not in violation of Peirce’s first rule
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of reason. This because these self-proclaimed alternative approaches have nothing to offer to the questions
that biologists are actually asking, given what they already know about nature, and given the tools they de-
veloped within their own discipline for answering those questions. Here I side again with Peirce, who called
for a natural rather than an artificial division of the sciences.'”? On such view, biology is a historically grown
organic clustering of questions, combined with attempts to resolve these questions and the methods de-
veloped to resolve them. Though biologists may borrow questions and methods from other disciplines (or
they may be imposed upon them externally) what comes out of such questions and methods is only relevant
to biologists when it has become part of their discipline—in all of this keeping in mind that biology may
change in the process, even revolutionary so. Briefly put, until the creationist’s views are shown to be rel-
evant to biology, the biologist would not be blocking inquiry when refusing to take them on. There remains,
of course, the issue of the public acceptance of biology, especially evolutionary biology, in the face of a hos-
tile and politically savvy religious fundamentalism, but that is a socio-political issue, not a scientific one.

There are times when Krauss admits that philosophy still has something of value to offer. Responding
to critics he writes that he never meant to issue “a blanket condemnation of philosophy as a discipline.”?
But in making this concession he pulls back the rope as much as he extends it. Insofar as philosophy is not
scientistic," it is reduced to issues “that are relevant to making decisions about how to function more effec-
tively and happily as an individual, and as a member of a society.”" Far from a desire for cross-fertilization,
this is a demand for total control: unless you accept our ways, you cannot contribute. Philosophy is of value
to physics only to the extent that it has become physics. The problem with this is that Krauss simply takes
it for granted that all philosophical questions, insofar as they have any bearing upon physics, have already
been settled, so that physics is no longer in need of philosophy.

In essence, what we are talking about is the issue of interdisciplinarity. When should people be em-
braced as capable of making genuine contributions, or voicing serious objections, and when should they
not? This is a question that may be very difficult to answer when one is not a specialist in the disciplines that
those contributions and objections come from. This can be seen, for instance, from the at times tense rela-
tionship between psychology and neuroscience, especially when addressing specific topics, such as depres-
sion.'®

A Dbetter way perhaps of looking at the question, and here I am taking my cues from Peirce and Haack,
is not in terms of disciplines and the insights acquired by them, but in terms of inquiry, more precisely by
drawing a distinction between genuine inquiry and pseudo-inquiry.” We can characterize genuine inquiry
as any inquiry engaged in with the desire to have one’s questions answered, no holds barred and with no
axe to grind. That is to say, there are no questions that we are prohibited from asking, nor any answers that
are from the outset unacceptable. It can be argued that, at least in principle, questions about what counts as
evidence, which methods are appropriate, and what is the best terminology can all be resolved within in-
quiry itself. Importantly, the methods used in inquiry are not externally imposed upon it, but are generated
within inquiry—they are part of the inquiry itself. It is because of this that we can say, as I did earlier, that
the biologist can, and even should, ignore the creationist’s views as long as they have nothing to offer to the
questions that biologists are actually asking given what they already know about nature, and given the tools
that they have developed within their discipline for answering those questions. It is against this backdrop of
existing questions, answers, and methods that new questions acquire their meaning. It is typical for science
that one must possess certain knowledge to be able to adjudicate why a question is worth asking, what it en-
tails, and how to go about answering it. In fact, formulating the right questions is key to scientific progress,
whereas asking the wrong questions can be a true hindrance.

Inquiry would not be genuine if its aim is different than having one’s questions answered, and it would
not be genuine even if it were to rely on methods, pieces of evidence, and terminology that were derived
from genuine inquiry." Someone engages in pseudo-inquiry when an activity that is not inquiry is made to
look as if it is inquiry. The situation here is not any different than when we feel the need to say that a belt or
a purse is made from genuine leather rather than from something that is made to look like leather. Impor-
tantly, genuine leather, is not some special kind of leather, or some higher grade of leather, quite the oppo-
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site, genuine leather is just leather. The same is true for inquiry. When using the phrase “genuine inquiry,”
the adjective is only a reminder that there is such a thing as counterfeit inquiry and that we must make sure
that what passes for inquiry truly is inquiry. In short, we use the phrase mostly when we feel at risk of being
duped. When we are not, we just call it inquiry.

The distinction between inquiry and pseudo-inquiry is broader than the one typically drawn between
science and pseudoscience. This is because the word science has acquired a far more narrow usage, especial-
ly in English. Its usage is so narrow, in fact, that to our purpose—which concerns the relations between sci-
ence, theology, and philosophy—it is less useful and may even be counterproductive, as neither philosophy
nor theology should be conceived as part of science if science is conceived in this narrow way."” That being
said, what differentiates science from pseudoscience is precisely that whereas the former is characterized
by genuine inquiry, the latter is characterized by pseudo inquiry. Consequently, we can identify a certain
scientific-sounding book, or article, as pseudoscientific if it can be shown to be a product of pseudo-inquiry,
and we can show the latter by showing that in some significant manner it violates Peirce’s first rule of rea-
son by blocking the road of inquiry. It is important to keep in mind that scientific methods, and reasoning
more generally, are easily abused. Consequently, we cannot conclude from the fact that someone combines
reason with established scientific methods and scientifically confirmed findings that we are dealing with a
work of science.

Having pointed out that one should not block the road of inquiry, Peirce lists “four familiar shapes in
which this venomous error assails or knowledge,” the first of which is “the shape of absolute assertion.”
(Haack later shows that all four shapes reduce to this one.”) In his review of A Universe from Nothing, Da-
vid Albert effectively claims that Krauss’s argument takes this first shape,?? and there are certainly moments
where we find Krauss making the kind of absolute assertions that Peirce dreaded so deeply. “My real pur-
pose here,” Krauss writes in the introduction,

is to demonstrate that in fact science has changed the playing field, so that these abstract and use-
less debates about the nature of nothingness have been replaced by useful, operational efforts to
describe how our universe might actually have originated. (xv)

In a single claim, boldly made and question begging, the door to philosophy and theology appears
firmly and permanently shut.

With all of this in mind, let’s “put philosophy to work” (another great phrase of Haack’s)* and turn to
A Universe from Nothing to see whether the road of inquiry is indeed being blocked, if so where and with
what consequences, and whether this justifies calling it pseudoscience.

NOTHING CONCEIVED AS EMPTINESS

In Krauss’s discussion of the claim that the universe emerged from nothing we can discern three steps. In
the first, nothing is conceived as empty space, or a vacuum. In the second, Krauss considers what he calls
a “more fundamental nothing” that precedes and gives rise to space in accordance with the laws of physics
(174). In the third and final step, Krauss entertains the idea that nothing precedes even the laws of physics.
Like many physicists, Krauss becomes less and less comfortable the further he moves away from the idea
that nothing means empty space. Not only do his chapters become shorter and less assured, but also when
introducing his third concept of nothing, he begins by reaffirming that the first two remain perfectly legiti-
mate interpretations, while expressing doubt that there is much to be said about the third (ibid). Perhaps
this lack of assurance is because the further Krauss moves away from the idea of nothing as empty space,
the more the established theories in physics need to go out on a limb, making the result less scientific and
more speculative. This notwithstanding, Krauss insists, without much of an argument, that physics is still
adequate to address the issue, whereas philosophy and theology are not (146).

Key to Krauss’s dismissal of philosophy and theology is his rejection of any conception of nothing that
is conceived a priori. As he puts it in the preface,
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When it comes to understanding how our universe evolves, religion and theology have been at
best irrelevant. They often muddy the waters, for example, by focusing on questions of nothingness
without providing any definition of the term based on empirical evidence. (xii)

In a subsequent article for Scientific American, Krauss further adds: “sticking firm to the classical onto-
logical definition of nothing as ‘the absence of anything’—whatever this means ... strikes me as essentially
sterile, backward, useless and annoying.”** Instead, he writes: “If ‘something’ is a physical quantity, to be
determined by experiment, then so is ‘nothing.””* So, for Kraus, “nothing” must be looked upon as a physi-
cal quantity that can be empirically determined. With this in mind let’s look more carefully at Krauss’s ar-
gument.

The first conception of nothing Krauss entertains is that of empty space. “For the moment, I will as-
sume space exists,” he writes, “with nothing at all in it, and that the laws of physics also exist” (149). He calls
this “the simplest version of nothing” (id.), and he believes, mistakenly, that this was historically the stan-
dard view (xiv).?* The central intuition behind it, however, is indeed simple and straightforward. On this
first conception, nothing is what we are left with once we have emptied a region of space of all it contains—
“dust, gas, people, and even the radiation passing through” (58). The question that needs to be raised here is
whether this emptiness is to be interpreted empirically, as a state that is obtained after performing certain
acts of removal, or normatively, as some goal or ideal to be worked toward and of which our specific acts
may fall short. If the latter, then we must subsequently ask whether this norm itself is extrapolated from our
past attempts, which makes it again empirical, or whether it is derived from some abstract ideal, such as the
a-priorily stipulated absence of anything that Krauss dreads so much.

Robert Boyle’s experiments with the vacuum pump clearly fall within the empirical camp, as Boyle be-
lieved that it gave us empirical proof that space could be empty. The problem of this approach, however, is
that removing from a region of space everything that we suspect that is in there, does not by itself prove that
nothing remains—that it is truly empty. Consequently, a good case can be made for conceptualizing noth-
ing in terms of an a priori ideal, as in that way it can guide empirical science and prevent it from calling out
prematurely that it arrived at nothing. In brief, nothing is not some empirical quantity to be discovered in
the way one discovers a new particle, or a new species of termites, but it is rather a regulative ideal that can
be used to set the course of inquiry. Sometimes such ideals can be reached, and at other times they cannot.

Now if we interpret nothing in terms of empty space, then we must pay attention to what is meant by
“something,” because if there is still something left, then the space was obviously not empty. Recall that
Krauss said that “something” is an empirical notion, calling it, “a physical quantity, to be determined by
experiment.”” It is not wholly clear what this means. A physical quantity, to the physicist, is any physical
property that can be quantified—that is, measured using numbers—such as length, temperature, velocity,
mass, etc. For instance, we determine the length of a table by experiment by holding a ruler right next to
it and say “37 inches.” 'm not sure, however, how being something could be a property, let alone a property
that can be quantified, as what would it be a property of??® So Krauss’s concept of something may not be
vague, but it is certainly ill defined. It is easier, and I think more appropriate, to conceive of something as
anything that has some (physical) quantity—anything that is somehow positively measurable. Thus, the ta-
ble can be said to be something because it has length and a room can be said to be “not empty” when it has
a table in it. It seems though that not everything that can be quantified as such counts. For instance, we can
say that the empty room still contains four areas where the table would fit. But that parts of the room can
thus be physically quantified does not thereby make the room any less empty. Of course, we could maintain
that space itself is something on the ground that it can be physically quantified, but that would be to deny
that Krauss’s first conception of nothing—as “empty space”—even qualifies as a candidate. Conversely, one
can think of things that cannot be quantified that still count as something. For instance, my dread about
going to the dentist is still something (not nothing), irrespective of whether that dread can be (physically)
quantified. In sum, the idea of empty space is much less self-explanatory than may have seemed at the out-
set. This, however, is by no means a recent insight. In fact, much of what motivated the medieval notion that
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nature abhors a vacuum was that the very notion of empty space was considered incoherent. As it turns out,
it was modern physics that opened up the possibility of empty space. For instance, in his Scholium to the
Principia Newton envisioned absolute space in a manner that does enable us to think of it as empty.”

Perhaps a better way of conceptualizing “something” is by saying that it applies to whatever we can as-
cribe a quantity, quality, or relation to, and that if we can ascribe a physical quantity, quality, or relation to it,
then it will be a physical something. Again, this would be an a priori notion of something—it tells you what
something must be like for it to count as something—and it is a pretty comprehensive one at that. One will
be hard pressed to find anything that isn’t something. In fact, as the example of the table showed, even the
absence of something can be something. On this view, empty space can then be conceived as space that is
devoid of anything of which anything whatsoever can be ascribed, and empty physical space as space that is
devoid of anything of which anything physical can be ascribed.

To sum up the above, in defining nothing as empirically certifiable empty space, Krauss is making vari-
ous unwarranted assumptions that a more careful analysis of the concepts involved quickly bring to the
surface. These assumptions relate not only to what these concepts stand for, but also to what role they play
within scientific inquiry. By refusing to take into account conceptual issues like these, Krauss is de facto
blocking the road of inquiry. His situation differs from the biologists who are ignoring the creationists, be-
cause Krauss’s off-handed dismissal of a philosophical analysis of what we (can) mean by nothing does have
a direct impact on what physicists are doing, as they are purportedly trying to prove how the universe could
have emerged from nothing. It is, furthermore, quite clear why he does this. He wants to exclude a priori
certain answers to the question of the origin of our universe.

Since the aim of the whole enterprise is to explain how something (more specifically, our universe)
could have emerged from nothing, Krauss spends quite a bit of time and energy explaining how things can
appear in empty space, apparently out of nothing, and without violating the laws of physics:

Sometimes conditions are such that real, massive particles can actually pop out of empty space
with impunity. In one example, two charged plates are brought close together and, once the elec-
tric field gets strong enough between them, it becomes energetically favorable for a real particle-
antiparticle pair to “pop” out of the vacuum with the negative charge heading toward the positive
plate and the positive part toward the negative one. (154)

However, from the fact that two particles appear to come out of nothing it does not follow that they ac-
tually do. It might very well be that the space they emerged from wasn’t truly empty, but only seemed that
way. In fact, Krauss appears to agree with this. He writes, “empty space is complicated. It is a boiling brew
of virtual particles that pop in and out of existence in a time so short we cannot see them directly” (153; see
also 97). However, the point that Krauss seems to be driving at here is not that the vacuum isn’t truly emp-
ty, but that given what we know about quantum mechanics, we cannot conceive physical space to ever be
completely empty. Because of Heisenberg’s uncertainty principle we cannot cognize zero energy, so that the
emptiest physical space that we are able to conceive will always emit some energy. And because of Einstein’s
famous formula, E = mc?, on which energy and mass are the same thing, such non-zero-energy empty space
must continuously be producing particles to carry this mass—particles which, because of their extremely
brief existence, are called virtual.** Consequently, though we may still be able to conceive of, say, a math-
ematical space that is absolutely empty, we cannot conceive of a physical space that is absolutely empty, and
it is the latter, not the former, that is relevant when talking about the origin of the universe. A consequence
of this is that we either have to forgo on equating nothing with empty physical space or redefine nothing
such that it is equivalent to empty physical space with all that is brewing within it. If we opt for the former,
the nothing we are speaking of is no longer a physical nothing; it is, so to speak, not of this world. Krauss
opts for the second on the ground that he wants to do physics and that this is about as empty as physical
space can possibly get. Quantum mechanics further comes with a conceptual infrastructure that allows
particles to escape from this virtual brew and become real so to speak, as happened in the example of the
two charged plates. In that case we would have something emerge from nothing, where nothing is quite jus-
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tifiably defined as physical empty space. The question that remains, though, is whether nothing should in-
deed be defined as empty space, as it can be plausibly maintained that space, no matter how empty, is never
nothing; it is something—namely, empty space. In line with the theme of trying to explain how the universe
emerged from nothing, this raises the question where did this physical empty space come from. It is to this
question that we turn next.

NOTHING CONCEIVED AS SPACELESS EMPTINESS

The second view concerns recent theories in physics that can account not only for things emerging within
space, but also for the emergence of space itself, where the latter is taken to have emerged from what Krauss
now calls a “more fundamental nothing” (174).' Importantly, space is still conceived as emerging in ac-
cordance with the laws of physics. This is crucial, because the aim is still that of showing that physics, or
natural science more generally, is adequate to address not only the emergence of things within space, but
also the emergence of space itself, as only then is physics capable of proving that the universe emerged from
nothing and did so in a purely naturalistic manner.

The big bang theory is typically understood as having the universe emerge in an event that should not
be conceived as happening within space, whether empty or not, but as an event that itself originated both
space and time—a view that goes back to St. Augustine.*> On this view, space is as much a product of the
big bang as anything that we may find within that space. Crudely put, the process through which space
is now taken to emerge out of nothing is mirrored on how things were conceived to emerge out of empty
space. A quantum theory of gravity, which combines the general theory of relativity with quantum me-
chanics, is taken to allow for the creation of small compact spaces out of nothing as virtual universes that
are theoretically on a par with the virtual particles that were taken to emerge within empty space, so that
now, as Krauss puts it, “space itself is forced into existence” (161). However, the lifetime of such universes
would need to be extremely short, roughly 10-** seconds, as otherwise it would entail a violation of the laws
of physics as we know them. Hence, an additional argument is needed to show how our universe could have
emerged—that is to say, an explanation for how our universe managed to endure beyond those 10-** sec-
onds and grow out to its current proportions. Here inflationism comes into play, a theory that was devel-
oped in reaction to three well-defined problems that had plagued the big bang theory: the flatness problem,
the horizon problem, and the monopole problem.** On the whole we can say that general relativity, quan-
tum mechanics, and inflationism provide an avenue for contemporary physics that shows that it is at least
in principle possible to have the whole universe, not just the things within it, emerge from nothing.

Leaving technicalities aside, there are still conceptual problems that need to be resolved. The idea of
nothing that drives these theories still trades on the notion of empty space, which is now conceived as zero-
dimensional—a mere point—that subsequently expanded into the universe as we know it. In brief, having
first emptied space as much as we could, we are now making it as small as we can. This zero-dimensional
space is further considered subject to the same laws of physics that were found to apply to the expanded
(physical) space. Now, the same reason why we cannot conceive space to be absolutely empty also pre-
cludes us from conceiving space as truly zero-dimensional. Due to Heisenberg’s principle, any point will be
smeared out, so to speak, in both time and space. Hence, on Krauss’s second view, nothing thus becomes
a near-zero-dimensional boiling brew of virtual spaces, subject to the laws of physics. In brief, whereas
Krauss earlier conceived nothing to be the emptiest physical space possible, now he is making that space as
small as it can possibly be. Taken in this way, Krauss’s view that the first two views are both perfectly legiti-
mate interpretations of nothing becomes clearer (174).

To all of this, however, philosophers or theologians can again plausibly reply that this does not ade-
quately capture what we mean by nothing, most importantly because it still entails that there is something;
a recognition that allows us to repeat the question: Where did it come from? Or better, how did it come to
be? The same philosophers and theologians can further argue that we do not necessarily need an empiri-
cally grounded notion of nothing, which continues to be Krauss’s major concern, and that there is no need
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to restrict what nothing can be to what the current laws of physics allow it to be. What suffices is a notion
that is consistent with our established empirical findings, and if we want to stick to Krauss’s attempt to
prove that the universe emerged out of nothing (and as I will show it is by no means clear that we should), it
must enable us to conceptualize how our universe (could have) emerged from it. In any case, Krauss seems
to realize that his second conception of nothing does not go far enough, and this brings us to his third view.

NOTHING CONCEIVED AS LAWLESS, SPACELESS EMPTINESS

On the third view, nothing precedes not only things in space, or space itself, but also the laws of physics that
were taken to govern this empty space and its emergence. On this third view, the nothing from which the
universe emerged is not in any way subject to the laws of physics. This means that if we want to maintain, as
does Krauss, that physics, or science more generally, is capable of addressing whether the universe emerged
from nothing (146), then physics, or science more generally, must be able to account for the emergence of
the laws of physics out of nothing also. The laws of physics, again, are clearly something, even though argu-
ably they don’t have any measurable properties.

Regarding the origin of the laws of physics, it appears that Krauss has painfully little to offer, stating
that they “may have come into existence ... by some yet unknown but possibly purely physical process”
(142); a view that does not put him in a substantially better position than those theologians who suggest that
the laws of physics could be the product of a divine intelligence, about which they too admit they know very
little.

The claim that nothing precedes the laws of physics, however, must not be taken to imply that these laws
somehow emerged from nothing before being applied to anything, but rather that they emerged together
with what they applied to. It means that the laws of physics as we know them evolved from more primitive
laws—that in its evolution the universe became more lawful, with the first laws possibly emerging, not from
nothing, but from lawless something. Such an evolutionary conception of the laws of physics also goes back
to Peirce, who posited it in the early 1890s in conjunction with his claim that the universe emerged from
nothing.**

In his discussion of the third type of nothing, Krauss relies heavily, if not entirely, on multiverse theo-
ry.* The emergence of our universe is not some unique and unprecedented event, he writes, rather nothing
is continuously spawning universes of various shapes and duration. The multiverse idea allows us to say that
the emergence of our universe is not some inexplicable singular event, but a logical consequence of a some-
how well-behaved random process that is physical, and which sooner or later necessitates the emergence of a
universe such as ours. As Krauss puts it, “Under the general principle that anything that is not forbidden is
allowed, then we would be guaranteed, in such a picture, that some universe would arise with the laws that
we have discovered” (176; emphasis added). In this way multiverse theory can explain the origin of our uni-
verse; it can explain why, seemingly against all odds, our universe had to emerge.

There are various problems with multiverse theories, and many physicists find them so unscientific
that they prefer to shove them onto the philosopher’s plate, which does not bode well for Krauss’s insistence
that physics is up to the task (146).* However, I don’t think I want them on my plate either. A crucial point
where Krauss and cosmologists like him seem to go wrong is that they believe (tacitly or not) that a true
theory of the origin of our universe must explain how a universe like ours was guaranteed to arise, since it
is the origin of our universe that they are seeking to explain, and since explaining something, at least for the
physicist, seems to mean showing it a product of the laws of physics. Taking the view that something like
our universe is guaranteed to emerge makes sense for the theist, for whom our universe is the one that God
presumably intended, but much less so for the physicist. In fact it can be argued that physicists that take this
view simply fail to break loose from the theist’s playbook. Nothing may be unstable, as Krauss claims it is,
but that doesn’t mean it had to generate our universe, or even something like it; it only means that some-
thing had to come out of it, and that what happened to come out of it, possibly among other things, or in-
stead of other things, is our universe. Now, to admit that our universe may be contingent doesn’t make it
inexplicable. The Battle of Waterloo was a contingent event. Things could have turned out such that it never
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happened, or that it happened very differently. But we can still explain after the fact why it happened the
way it did. To acknowledge that the emergence of our universe was not necessary, and take a historical-evo-
lutionary approach, allows us to avoid the conceptual overkill that furnishes multiverse theories.

What I want to focus on, however, is an aspect of multiverse theory that echoes the discussion so far.
Krauss describes the multiverse as follows: “In a multiverse of any of the types that have been discussed,
there could be an infinite number of regions, potentially infinitely big or infinitesimally small, in which
there is simply ‘nothing,’ and there could be regions where there is ‘something’ (177). Hence, for Krauss,
a multiverse has regions. Some of them are big, others small; some of them are empty, others not, etc. This
shows that he is still trying to conceptualize nothing in terms of empty space. Put briefly, this third view of
nothing is conformant with the second view, which had the universe emerge from a point, albeit that this
point is now given a location in what Krauss calls “a landscape of universes” (176), and that in the process of
this the laws of nature somehow emerged. There is, however, no mechanism put in place to explain how this
is supposed to work beyond the observation that our universe is a possible outcome, so that in the end it had
to emerge. Crucially, no argument is given for why the laws of statistics would apply to this “landscape of
universes.” In brief, nothing is reduced to a space where universes are spawned spontaneously and in large
numbers. So it seems that in the end Krauss is simply unable to conceptualize nothing in any other way
than as an empty space. To this philosophers and theists can again plausibly respond that claiming that our
universe emerged within a landscape of universes, even if correct, falls far short of proving that it emerged
out of nothing. In fact, by maneuvering ourselves into a position where we now have to prove that the entire
multiverse emerged out of nothing, we seem to have made our task quite a bit more complicated. No won-
der that more down-to-earth physicists want to excise it from their discipline.

A RETURN TO PURE NOTHING?

Where does this all leave us? Physics has done a great job, and is still doing a great job, exploring the work-
ings of the universe and tracing its origin. It seems, though, that claiming, as Krauss has done, that it has
proved, or is close to proving, that the universe emerged from nothing is a gross overstatement and is mis-
leading. It is the product of changing what we mean by the word nothing—a change that is mostly support-
ed by revisionist history, a lack of understanding of how a priori concepts work, and deliberately ignoring
how the term is actually used. I hope to have at least indicated that there is still valuable (philosophical)
work to be done interpreting what can be meant by nothing, and that Krauss has continuously tried to
make something out of nothing. Most significantly, by failing to properly come to terms with the concept,
Krauss continued to conceptualize nothing as empty space, to which the natural response is that this is
not how the term is used and that empty space does not even qualify as nothing—it is empty space, which
is something. The result is that in the end Krauss begs the question: The problem of how something could
have emerged from nothing is solved by making nothing mean a particular kind of something; the question
is answered by defining it away. Hence, rather than confronting the theologian, as Krauss claims to be do-
ing, he changed the subject while pretending that he did not.

Krauss can retort to this, as he has done, that the conceptions of nothing as theologians and philoso-
phers entertain them are meaningless or nonsensical. To this there are basically two responses. One can
say that the term does have meaning, or one can admit that it does not. Both spell trouble for Krauss. If it is
the first, he should not have ignored it; if it is the second, if nothing spells meaningless gibberish, he should
have rejected the very idea of trying to prove that our entire universe emerged from it. Concisely put, in the
first case he is blocking the road of inquiry; in the second he is setting it on the wrong path.

With regard to the road that is being blocked, opening it up requires importing into physics a concept
that is not derived from its theories. It requires taking seriously the idea, conceived a priori, of nothing as
“the absence of anything,” and to seriously explore what can be done with it. This is likely to be an a priori
philosophical/mathematical project aimed at connecting this notion of nothing with the simplest or emp-
tiest something that physics can come up with. Physicists may balk at this, as it lacks a much-needed cor-
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rective influence of hard fact, but all that all that would be needed is one plausible account of how the earli-
est state of our universe, as described by physics, could have emerged, unconditionally, from a state of pure
nothing. All we need is one theory, or model, that is clearly more parsimonious than the current alterna-
tives, whether they are versions of intelligent design theory, or posit an endlessly spawning multiverse. This
task is further greatly facilitated when we relinquish the rather haughty hypothesis that once nothing is
granted something like our universe is guaranteed to emerge.

With regard to setting physics on the wrong path, one can try to get it back on track by returning to the
question that spurred it all—the attempt to explain why there is something rather than nothing—and the
physicist’s claim that this question can be answered while remaining within the realm of physics.

The question “Why is there something rather than nothing?” famously goes back to Leibniz and was
motivated by a feeling that the world we find ourselves in demands some sort of explanation—or, in Leib-
niz’s words, the world by itself does not present a sufficient reason for its existence.”” The existence of the
world is not self-explanatory, because it seems at least possible, and perhaps even more likely, that there
would not have been anything at all. In fact, immediately following the question, Leibniz tells us why he
is asking the question. He is asking it, he writes, because “nothing is simpler and easier than something.”**
Leibniz’s phrasing is interesting because of what it does not imply. It does not imply that nothing requires
no explanation at all—suggesting that once we have shown how the universe emerged out of nothing we
have somehow fully explained why the universe exists. Far from it, it seems that, for Leibniz at least, noth-
ing needs an explanation too. Consequently, if we could conceptualize pure nothing—the “nonbeing” that
is so abhorrent to Krauss (xiv)—and show how the universe could have emerged from it, then our explana-
tion would still be incomplete. We must also be able to account for this nothing from which the universe
purportedly emerged.

This suggests that perhaps a better way of approaching the entire issue is to start by asking whether this
nothing from which the universe is said to have emerged is a possible physical state of being to begin with.
If we take this course, then we discover fairly quickly that if there were truly nothing, then there would be
absolutely nothing to keep it absolutely nothing, making it, so to speak, the ultimate unstable equilibrium.
If there is nothing, then there is nothing to prevent anything from happening, possibly including the cre-
ation of virtual universes, though they seem too elaborate as a “first step.” If this is correct, if nothing is in-
deed inherently unstable, then Leibniz had it wrong. As long as we think of something as there “being any-
thing at all,” and not as there “being anything in particular,” then it is something rather than nothing that
is simpler and easier, as something can more easily be conceived to remain something. This means that we
do not need to prove that the universe came out of nothing to disprove the claim that the universe needs a
divine creator, which is what Krauss is trying to do. Quite the opposite, one would need a divine creator,
and a mighty powerful one at that, for nothing to be sustainable. We’ll have to imagine a god who continu-
ously has to work really hard at preventing anything from happening. Put differently, that our universe ex-
ists, with all its peculiarities, is much more likely than that there is absolutely nothing at all. But if that is the
case, then we cannot explain our universe by showing how it emerged from nothing. The purpose of such
an explanation would be to show that the universe is a likely outcome of something simpler and perhaps
self-explanatory. But the exact opposite seems to be true here: we would be trying to explain something by
showing how it can be conceived as a natural outcome of a state that is so unlikely as to be virtually inexpli-
cable. Consequently, it appears that the physicist’s quest to prove that the universe emerged from nothing
(and to claim that this shows that therefore there is no longer any need for a divine designer) is a red her-
ring.

However, to claim, as Krauss has done, that we are better off replacing this utopian notion of nothing
with an empirical one, seems neither necessary nor advisable; it is, to adapt a venerable British expression,
like flogging a red herring.*® If we accept that nothing and something are the only two options, and find
that nothing is extremely unlikely to ever be, then we are left with the conclusion that there has to be some-
thing—and that the question to be answered is not “why is there something rather than nothing?” but rath-
er: wherefrom comes the order that we perceive in the universe—how could this enormous, law-governed
and practically empty space have emerged from something that may have been none of that?*
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Perhaps it is good to recall at this point why theologians found it necessary to argue that God created
the universe out of nothing. They did so, not because Scripture decrees it, or nature suggested it, but be-
cause they thought that any other account of creation would run counter the belief that God is omnipotent.
If God created the world out of something, then there was something out of which he created the world;
that is, then there was some medium he had to struggle with and adapt himself to, as if he were a mere car-
penter, sculptor, or painter. In contrast, the more modest claim that God, or an intelligent designer, created
the world without this being a creation out of nothing, can be considered to have long been a scientific claim
that was directly inspired by nature, as until only recently it was the best if not the only credible explana-
tion for the order that we perceive within the world." Put differently, the claim that God created the world
“out of nothing,” or ex nihilo, has always been a purely theological claim, as it is grounded not in the per-
ceived order of nature but in the dogma that God is omnipotent. Consequently, the physicist who is trying
to prove that the universe emerged from nothing is unwittingly following the theologian’s research agenda
rather than his own—a research agenda that is inspired not by anything found in the domain of physics
(i.e., nature), but by the claim that God exists and is all-powerful. This leads to the interesting situation that
physicists who ignore the theologian on this point are not blocking the road of inquiry, whereas physicists,
like Krauss, who take up the challenge they perceive the theologian posing are blocking the road of inquiry.
They do so by introducing into physics something that does not belong there and let it, rather than the find-
ings of physics itself, determine what the debate should be like in physics—what questions to pursue, what
counts as an answer to certain questions, etc. It is on a par with biologists letting their discipline be infected
by creationist presuppositions, or gerontologists who take their cues from legends about the Holy Grail.

In sum, we can conclude that when Krauss is seeking to make his case that the universe emerged out
of nothing, he is truly engaging in pseudoscience. Without giving much of an argument, he dismisses non-
physicist approaches to nothing as nonsensical, while at the same time insisting, again without much of an
argument, that the concept that these approaches aim to capture is not nothing: there really is such a thing
as nothing, it is just that philosophers and theologians are wrong when they are trying to explain what it
is. In addition to this, Krauss is arguing, again without much of an argument, that this concept is of val-
ue to physicists who are studying the history of the universe. That is, he makes showing how the universe
emerged from nothing an explicit part of their mission.

In response to this I argued that the term nothing as envisioned a priori by non-physicists is not non-
sensical and that Krauss’s attempts to redefine it are unacceptable because they tacitly reduce nothing to a
kind of something, and that his blind rejection of all that has been said about nothing by theologians and
philosophers is unjustified. I have further shown how the concept as envisioned by philosophers and theo-
logians could be meaningfully deployed in a physical account of the history of the universe, while at the
same time showing why such an account fails as an explanation. As I have shown, though it may be logical-
ly possible for our universe to have emerged out of nothing, this state of nothing from which it is supposed
to have emerged is such an anomaly that it is far harder to make the case for nothing than it is to make the
case for something (as long as we are not making the case for any particular something). You cannot ex-
plain something by showing it the product of something else, something that not only lacks an explanation,
but which is also far more difficult to explain than what you are trying to explain.

None of this must be taken to imply that there was always something, as if the universe were infinite-
ly old. The reason for this is that time, like space, requires a certain type of order, and that the concept of
something by itself does not necessitate that the conditions for such a type of order are met. In other words,
time, like space, is not the kind of thing that can be ascribed to the something that the universe emerged
from—at least not without argument. Put concisely, it is far more plausible to say that our universe did not
emerge from nothing—this odd state necessitated by the requirement of an omnipotent God—but that it
emerged from something, because (and here I disagree with Leibniz) something is simpler and easier than
nothing.

Pseudoscience often commits two epistemic evils: refusing to ask certain questions, and making people
ask the wrong ones. Both violate Peirce’s first rule of reason and risk blocking the road of inquiry. As we
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have seen, in A Universe from Nothing Krauss commits both evils: the theologian Krauss blocks inquiry by
refusing to take seriously classical conceptions of nothing; the physicist Krauss blocks inquiry by pushing
physics in the wrong direction, by forcing upon it, ex cathedra (no argument is given) the theologian’s re-
search agenda—that of reconciling the dogma of God’s omnipotence with the world we encounter. In doing
s0, Krauss has left science proper and entered into the shady netherworld of pseudoscience. A Universe from
Nothing is a work that should be treated with great caution, not so much because its author leads us to the
wrong answers, but because he is forcing us to ask the wrong questions, which is far worse. **
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