
(The material was categorized to improve clarity.)

1. Quantum Mechanics
Penrose holds a strong stance that “quantum mechanics is
incomplete and inconsistent.”

• Incompleteness and Inconsistency: He argues that the
theory lacks a clear explanation for the wave function col-
lapse. This process of collapse does not adhere to the de-
terministic Schrödinger equation, which otherwise governs
quantum systems, creating a fundamental contradiction.

• Measurement Problem: Penrose firmly believes the mea-
surement problem is a real and significant issue, unlike many
mainstream physicists. He asserts that for macroscopic ob-
jects, superposition has a very short lifetime due to a gravi-
tational effect.

• Gravitational Collapse (His Proposed Solution): Penrose
proposes that “gravity is the cause of wave function collapse,”
suggesting a need to "gravitize" quantum mechanics rather
than “solely quantizing gravity.” His argument for this is
based on the “incompatibility between the superposition prin-
ciple of quantum mechanics and the Principle of Equivalence
in general relativity.” He explains this by demonstrating that
for a massive body in a superposition of two locations, the
Einsteinian perspective of eliminating gravity by freefall be-
comes inconsistent, leading to an energy uncertainty that,
by Heisenberg’s time-energy uncertainty principle, implies a
“definitive lifetime for the superposition.” This lifetime for-
mula aligns with calculations by Diósi, though their overall
schemes differ.

• Classical vs. Quantum Reality: A central theme in Pen-
rose’s explanation of collapse is the distinction between these
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two types of reality.

◦ Classical reality: Can be directly observed and its state
"asked for.” When a superposition collapses, classical
reality retroactively appears as if it had always been in
that definite state, causing “no heating or sudden jumps”
because the system returns to its original "bifurcation
point.”

◦ Quantum reality: Cannot be directly "asked" about its
state. Instead, one can only “confirm a predicted state
with certainty without disturbing the system.” This con-
cept is exemplified in “EPR situations,” where measure-
ment on one entangled particle instantaneously influ-
ences the quantum reality of the distant partner, but this
cannot be used for faster-than-light ‘classical’ informa-
tion transfer.

• Critiques of Other Interpretations:
◦ Copenhagen Interpretation: Penrose views it as incon-

sistent due to its "double ontology shift"—changing the
description of reality from a wave function to a density
matrix and then back to a probability mixture. He also
notes its reliance on treating measuring devices classi-
cally while claiming they are quantum.

◦ Bohmian Mechanics (Hidden Variables): He was "not
too happy" with Bohm’s views, particularly its determin-
istic nature where the system "knew which way it was
going to collapse based on something from its past."

◦ Many-Worlds Interpretation (MWI): Penrose finds this
interpretation "not very fulfilling" and problematic, espe-
cially concerning its implications for consciousness [20,
87]. He questions whether conscious experience follows
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a single path in branching universes, stating that "con-
sciousness doesn’t seem to work like that; it doesn’t spread
out in that manner."

◦ Collapse Models (like GRWP): He acknowledges them
as "brave attempts" but criticizes them for generally not
being “relativistic,” which he considers a key requirement
for a consistent theory of collapse.

2. Quantum Information Theory
Penrose discusses the emerging field of quantum informa-
tion theory primarily through the lens of quantum comput-
ing and its connection to wave function collapse and artificial
intelligence.

• Quantum Computing: While recognizing that quantum com-
puters leverage superposition and entanglement to solve com-
plex problems and perform optimizations, Penrose notes that
the “process of quantum state reduction (measurement) is
typically required at the end of a computation to ascertain
the final result.” He speculates that if a quantum computer
could somehow incorporate a component to “harness the
collapse of the wave function within the computation,” it
"might be possible to achieve something extraordinary.” He
explicitly states that quantum computers have “not yet achieved
human-level general intelligence as measured by the Turing
Test.”

• Quantum Cryptography: This area is briefly mentioned as
a significant advancement stemming from the arguments
highlighted by the Einstein-Podolsky-Rosen (EPR) paper on
entanglement.

• AI and Turing Test: Penrose consistently expresses skep-
ticism about current Artificial Intelligence (AI), preferring to
call it "artificial cleverness" rather than intelligence. He em-
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phasizes that modern AI systems, including large language
models like ChatGPT, “have not passed a legitimate Turing
Test.” For a machine to possess true intelligence, in his view,
it would need to “transcend ordinary computation” and "be
able to transcend computing in the ordinary sense," which
he believes must "involve the collapse of the wave function."
This links back to his belief that conscious understanding is
a non-computational physical process related to wave func-
tion collapse, potentially occurring in structures like “micro-
tubules” in the brain.

In essence, Roger Penrose’s extensive body of work encompasses
some of the most pivotal and fundamental concepts in physics.
These ideas serve as a reminder that the pursuit of knowledge
is not a linear progression, but rather an audacious exploration
across various disciplines, propelled by curiosity and the forti-
tude to challenge conventional beliefs. His work weaves together
quantum theory, consciousness, and the cosmos, inviting us to
rethink some of the most fundamental questions about reality:
What is the nature of mind? Can machines ever truly think?
Might the traces of Universes past linger in the night sky above?
By refusing to settle for easy answers, Penrose shows that real
discovery often lies just beyond the boundaries of convention,
urging us all to keep questioning—even when the answers seem
out of reach.
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