LOQUANTUM

-
[
; " A & THE COLLAPSE OF VERIFICATION

ELIMINATING

R LATENCY
» TESTING
COMPLEXITY
WITH Al

T AI-DRIVEN

/ NETWORK
THEAI N ! SECURITY

ORPHAN
PROBLEM - &

DECISION
INTELLIGENCE

3
INVESTING IN Al we,
AI-NATIVE ECONOMICS A

* AGILE
THE POWER OF Al VOICE OP RAmNs

www.pipelinepub.com
Volume 22, Issue 10

Quantum Computing, Human Cognition & the
Collapse of Verification

By: Marty Trevino, Ph.D.

The words “Quantum” and “Cognition” are rarely paired in
discussion, yet conceptually this pairing is critically important, as
we are witnessing numerous negative effects on cognition from
the little- contemplated development and deployment of
Artificial Intelligence (Al) worldwide. With quantum rapidly
maturing and almost all conversations focused on the world-
altering benefits, precious few address the potential downsides
of global access to this technology.

If we accept that this technology is likely to have some negative
impacts along with its many positive ones, where do we begin a meaningful exploration? This
exploration requires narrowing our focus to something relevant, manageable, important, and unlikely
to be sexy. | have selected one of the most important aspects of business that ties into multiple
cognitive constructs of the brain: the process of verification. Even in our world of advanced
technology, our ability to verify processes, events, code, system design, and even outcomes is taken
for granted. Today, it is a subtle but critical thing to be able to say, “Yes, this was done in accordance
with our intent.” But with the introduction of opaque Quantum systems, human understanding and
verification of tasks, directives, intent, and even outcomes could become vastly more difficult and, in
some domains, impossible. The question for us here is what these impacts will be, how they will alter
the fabric of our working world, and whether affecting a cognitive concept such as “verification,”
which is critical to the brain, has unforeseen effects on human cognition.

A deep dive into a world where verification has collapsed reveals intriguing consequences in the
physical world and, more profoundly, a set of impacts on the brain’s cognitive architecture. Three
faculties in particular stand exposed: Trust, Understanding, and Attention. This paper traces the
collapse of verification from its mechanics to those three faculties, in the order the brain encounters
them: Trust is what we extend before we act, Understanding is what we need at the moment of
acting, and Attention is what bears the residue after the first two have been foreclosed.

Defining Verification

Strip verification down to its mechanics, and it turns out we have only ever had three ways to check a
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result. These three ways are:

Rederivation. Redo the work yourself and see if you get the same answer. This is the gold standard
and is often called “the mathematician’s proof” or “auditor’s recount,” serving as a second opinion
that reasons from scratch.

Constraint-checking. Without redoing the work, confirm that the answer satisfies the properties a
correct answer must have. You may not be able to find the optimal route through a million cities, but
you can cheaply confirm that a proposed route visits every city and breaks no rules. Finding is hard;
checking is often easy. This asymmetry is one of the deepest features of computation, and for now, it
is also one of our last refuges.

Outcome-validation. Act, then watch what happens. You couldn’t verify the decision in advance, but
the world verifies it for you: the boxes arrive, the patient recovers, the bridge stands. Reality is the
ultimate auditor of last resort.

These three routes are not merely procedures; they are the external scaffolding on which three
internal faculties have quietly come to depend. Re-derivation and constraint-checking are how we
build and sustain Understanding; the standing availability of all three licenses trust; and the human
attention that any of them requires is itself a finite resource, spent or conserved depending on
whether verification is possible at all. When the routes close, they do not close in the abstract; rather,
they close on the mind that leaned on them.

What follows traces that closing through the three faculties in turn. But first, the threshold itself must
be located precisely, because not every loss of verification constitutes a collapse, and the difference
is precisely what determines whether cognitive damage follows.

When Verification Collapses

There is a quiet assumption underlying every consequential work-related decision a human being has
ever made: that the work can be checked. That a result, however it was reached, can, in principle, be
re-derived, inspected, or at least confirmed against an outcome we live to see. A military commander
authorizes a strike on a target selected by an automated process that no human in the chain can
explain, on a timeline that forecloses deliberation. Now, re-derivation is gone, the reasoning is
opaque, and there is no time. Constraint-checking: consider what a “correct” target selection even
looks like, stated as checkable properties. Outcome-validation: foreclosed, as the act is irreversible
and the counterfactual is permanently unobservable. Now imagine a legal case with a highly capable
Al or quantum system at its core. A judge admits a conclusion derived by a system that cannot be
interrogated, in a case where the correctness of the conclusion is precisely what is in dispute, the
verdict is the outcome, and there is no later reality against which to test it. Quantum-assisted
medicine and treatment is almost a future certainty. Now imagine a physician commits to an
irreversible intervention on a recommendation that no one can re-derive, in which the untreated
version of this exact patient can never be observed, and the consequences are so entangled with
everything else that they cannot be cleanly attributed. All three routes are closed.

Notice what these real-life examples share. It is not that the computation is harder to verify; rather,
the decision is irreversible, and its counterfactual is unobservable. When you cannot undo the choice
and cannot observe the path not taken, outcome-validation dies, and once re-derivation and
constraint- checking have also gone, there is no route left. That is verification collapse: not an
unverifiable computation, but an unverifiable decision. And it is here that trust, the forward-facing
faculty, is left with nothing beneath it: the system asks to be trusted in advance, as all systems do,
but the backstop that once made that trust safe to extend is gone.
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Cognitive Impacts

This leads us directly to the essential cognitive and psychological elements of Trust, Understanding,
and Attention. Each is a well-defined construct, supported by a scientific body of knowledge. We
largely take them for granted in our daily work lives, yet they are essential to our mental models
(reference frames) and to human functioning. The brain has evolved over millions of years in a world
where the only intelligent beings have been other humans, all products of evolution. At no point in
human history has human intelligence encountered equal or superior reasoning, pattern-matching, or
computational capability. When the product of evolution, the brain, meets the product of development
- quantum, the ability to verify the other may disappear, and the brain’s cognitive constructs will
undoubtedly be affected in unpredictable ways. Let’s explore...

THE FIRST FAULTY - TRUST

Trust in @ mature human-machine system is extended ahead of verification, not in lockstep with it.
You trust the delivery service that has arrived flawlessly a hundred times without re-verifying the
hundred-and- first; you trust the reservation that has never once failed. Verification’s role is not to
underwrite every act; it is to build trust in the first place and to remain available as a backstop when
required. We see this effect in cybersecurity, shipping, legal, medical, and other domains. Given the
nature of these domains — sheer size, complexity, global reach, and time constraints — many must
extend trust to the systems governing them. Yet the ability to verify outcomes is always present: you
can investigate a specific set of cyber events, verify that a package was received or that a patient
improved, even if verification cannot be scaled. Verification remains because the routes remain open.
Collapse is something narrower and worse: it is the foreclosure of the selective backstop itself, the
loss of the ability to check even where it matters most, when all three routes close at once.

THE SECOND FACULTY - UNDERSTANDING

To make a sufficiently complex computation comprehensible, the brain must compress its operation
into a form it can hold: a summary, an explanation, a narrative, what scientists have conceptualized
as Understanding. And it is Understanding that Quantum’s route-closure strikes deepest at the mind.

Understanding’s favorite roommate is often Compression: a projection from a high-dimensional
process into a low-dimensional account that necessarily discards structure. For a specific and growing
class of computations, often the most capable ones, the discarded structure is exactly what made
them work.

Comprehension and capability trade off against each other, not because we are bad at explaining, but
because comprehension is reduction, and capability lives in what reduction removes. You can have
the result or an account you understand, but for these systems, you cannot have both at full fidelity.
The interpretability literature has circled this limit for a decade: the most accurate models are
frequently the least explainable, and the gap does not appear to be closing with effort (Doshi-Velez &
Kim, 2017; Rudin, 2019). Here, the genuine quantum layer makes the point unarguable. Where a
computation is itself quantum-native, two theorems convert the structural difficulty into a physical
impossibility: an unknown quantum state cannot be copied to check against another (the no-cloning
theorem; Wootters & Zurek, 1982), and it cannot be observed without being disturbed (the
information-disturbance bound; Busch, Lahti & Werner, 2013). Physics enforces, by proof, what is
already true by structure in the classical case. The discipline worth keeping is that these theorems
apply only to genuinely quantum subsystems; invoked for ordinary classical computation, they would
be a borrowed authority, and a careful reader would know it. There is further refinement that should
now be made explicit: verification does not fail in only one way; it fails in three. The first is
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Foreclosure, where the routes close and no signal returns — this is the collapse described above. The
second is Corruption, where the route remains open but returns a systematically distorted signal, as
when a system optimized to please returns agreement in place of truth and the human calibrates to a
flattering lie. The third is Deception, where the route remains open and returns a confident false pass,
certifying as sound something that is not. Foreclosure is the failure that tells you the truth about
itself: a military commander and a logistics executive both know they cannot re-derive the result, and
the honest absence of a signal at least announces its own absence. Deception announces nothing.
The check runs green, and the thing is red, and the decision-maker proceeds with confidence fully
intact. What the quantum case removes is the independent route by which such a false pass might
have been caught, leaving a result that is unfalsifiable at the speed the decision demands.

THE THIRD FACULTY - ATTENTION

Trust fails forward; understanding fails at the moment of acting. The third faculty is the one that bears
what the first two leave behind. When verification can no longer be performed, the human attention
that verification once organized does not simply free itself for better uses. It goes to one of two
places; both are documented and corrosive.

The first is Atrophy, in which a person shifts from performing a task to supervising a system that
performs it, and the faculties that the task once exercised begin to decay. This is the out-of-the-loop
performance problem, among the best-established findings in human factors: operators of automated
systems suffer a measurable loss of situation awareness and manual skill, arising from the shift from
active to passive information processing, that leaves them handicapped in their ability to take over
when the automation fails (Endsley & Kiris, 1995; Parasuraman, Molloy & Singh, 1993). The capacity
to verify is itself such a skill.

Exercise it rarely — because the system is fast, opaque, and usually right — and it wastes away, so
that on the rare occasions when verification is possible and necessary, humans can no longer do so
reliably.

The second destination is worse because it masquerades as diligence. It is entrapment: attention
consumed by the effort to monitor a process the operator can no longer truly verify. The vigilance
literature, beginning with Mackworth’s wartime radar studies, has established that maintaining
attention on a low-event, high- stakes display is among the most cognitively depleting activities a
person can engage in. The vigilance decrement sets in within minutes, and the effort exacts
measurable physiological and psychological cost (Mackworth, 1948; Warm, Parasuraman & Matthews,
2008). The operator who cannot verify but cannot look away is trapped in exactly this state: spending
the brain’s most expensive cognitive resource on a watch that, by the structure of the situation,
cannot accomplish what watching is for.

The two failure modes combine into a trap with no exit, and the trap’s hinge closes the loop back to
trust. As an automated system grows more reliable, human operators reduce their monitoring, an
empirically documented phenomenon known as automation complacency (Parasuraman & Manzey,
2010). The more the system earns trust, the less attention it receives; the less attention it receives,
the more atrophied the verifying faculty becomes; and the more atrophied that faculty, the less any
residual attention can be accomplished, even when it is paid. Verification collapse thus does not
merely remove a procedure. It sets up a self-reinforcing decline in the very faculty that might have
detected its consequences, attention drawn down precisely as, and precisely because, the system
seems most worthy of trust.
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The Finding: The End of Knowing

Every form of human expertise that has ever existed was built by a single loop: act, observe the
result, learn, correct, and the loop requires that you find out whether you were right. The surgeon
improves because patients either live or die, and it is observable. Verification collapse severs that
loop. When you cannot re- derive the decision, cannot check it against constraints, and cannot
observe its counterfactual outcome, you do not merely lose confidence in a single choice; you lose the
ability to learn from it. Multiply that across a generation of consequential decisions made inside
collapsed verification, and you arrive at the genuinely new thing. The three faculties do not fail
independently; they fail as one system, and the loop that once repaired them is the very thing that
has been severed.

The true finding of this theoretical exploration of a coming reality is not that machines have become
powerful, but that in becoming powerful, they have quietly withdrawn the thing that let human beings
know whether they were right, and that we are the first generation asked to act, consequently and
irreversibly, without it, and the results will alter our navigation of the world. And so the deepest
question the quantum era poses is not technical; rather, it is whether a civilization can remain wise
and keep improving its judgment once it can no longer tell whether its judgments were good.

The faculties this paper has traced, Trust, Understanding, and Attention, are not abstractions; they
are the measurable cognitive substrate on which the brain makes its never-ending series of
predictions that enable us to navigate a supremely complex and evolving world. The case for building
instruments that can detect their erosion begins precisely here. We do not yet know the answer. We
are, all of us, already living inside

the experiment.
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