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A Comment on the Lex Clips YouTube post: 

Mathematician explains time is an illusion | Edward Frenkel and Lex Fridman (Apr 12, 2023) 

https://youtu.be/PkM5oK-_7m8 
 

 

Terry Bollinger, 2023-04-19 Wed 

https://youtu.be/PkM5oK-_7m8&lc=UgyyvmS5FkSAllDk0cp4AaABAg 

I can’t resist, though I know no one will take this seriously (that’s part of the fun :) 
 

Yes, time is an illusion, and so is space. But that is because both are created locally 

(“frame perspective”) by condensed matter and local fields slicing up a more fundamental 

distance-squared (actually, length-duration to us) metric. Go below the local spacetime 

resolution, and you get quantum mechanics. Expand beyond where all local clocks are in 
synch — to the point where the combination of motion and internal binding creates 

multiple observer frames with different velocities — and you get special relativity. 

 

The fact that such regions have finite boundaries means the infinite continuity and 

differentiability properties assumed in continuum math theories don’t apply. The 

resolution is instead finite and limited by the total mass-energy within that finite 
boundary. Any math more detailed than that finite limit becomes noise — bugs created by 

overgeneralizing the effectiveness of the pre-quantum, pre-relativity continuum maths of 

the 1700s and 1800s. These maths generalized classical xyzt physics, believing it was 

“deeper” than dumb-old ordinary matter. 

 
The sad truth is that neither dimensions nor orthogonalities are free, including the ones in 

math. That’s because these “simple” concepts don’t even exist at large scales without the 

availability of clumpier, mostly-bound forms of condensed matter, in particular atoms, to 

help create them. Any maths that ignore the finite local nature of space and time generate 

information-is-free noise that has nothing to do with experimental physics. 
 

Finally, this observable universe is the only example of a formal model that works and 

manages to avoid paradoxes — and it is a system that is profoundly averse to infinities. 

 

@effjesse, 2023-05-05.14:50~ EDT Fri 

I take it seriously, and I’m glad you shared. However, what if eternities/infinities and non-

existence don’t “exist” as things but as conceptual places — and that is enough to affect 

all of space, time, and matter, creating the arrow of time? 
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I like that. Your well-stated counter points out the uniqueness and likely necessity, of the 

xyzt formalism emerging before information — history, entropy — can emerge. 

 

In return, I would ask you to consider this: Why should that critical construct already exist 

within some abstract, inexplicably “given” domain? 
 

Since we see only an approximation of xyzt, one sufficient to enable the classical niche 

upon which life is highly dependent, why not instead assume we exist in the middle of its 

construction, that is, that we have co-emerged with the universe coming up with this 

exceptionally clever math via its physical approximation? 

 
I don’t say that casually because I suspect that what we think of as particle physics is 

better understood as a sequence of less powerful universes that added persistence in 

incremental steps. Those steps led to the first universe capable of implementing the xyzt 

approximation needed for life. I would, for example, argue that what we think of as time 

is a three-part composition of lesser times that are as real as the color force but incapable 
by themselves of creating information and history [1][2]. 

 

My first version of increasing-complexity universes was a dual-universe (Jennifer Chen 

and Sean Carroll first had that idea in 2004 [3]; my version was 2007; others came later) 

version of Roger Penrose’s Conformal Cyclic Cosmology (CCC) [4]. 
 

However, after reading Thomas Hertog’s intriguing new book on the origins of time [5], 

I’m leaning toward framing the universe-scale increasing-complexity cycles as hierarchies 

of timeless and timebound embeddings, which I’ve called Matryoshka embeddings [6]. 

That, too, would require a dual universe since the persistent feature of all scales of 

emergent phenomena appears to be net cancellation to the previous state, albeit with a 
vastly delayed fuse for universes. 

 

 

The two critical points I’ve gotten out of all of this are: 

 
(1) The need for a classical-like, real-continuum mathematical reality that enables 

information emergence and, through that, xyzt spacetime and the emergence of life and 

sentience. That’s a solid guiding principle; thank you. 

 

(2) The counterpoint: At best, the required real-continuum math is a newly created 
pseudo-math that barely has a toehold on our universe. Fortunately for us, it’s enough of 

a toehold to enable life. Furthermore, the construction of this xyzt pseudo-math is far too 

complicated to qualify as a “primary” mathematical reality. 

 

I say “toehold” because real-continuum math is, at best, a pseudo-math that pretends to 
be self-consistent. Within our quantum and relativistic universe, it approximates the 

degree of formality needed to enable long-term information persistence and life. However, 

it does so only within shockingly narrow Goldilocks regions of space, time, and matter. 
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I say “too complicated” because, well, it is. What’s going on a level or two down is a 

nearly continuous timeless rescaling of bound loops at multiple scales (think power laws). 
When teased into observability at the single-particle level, this rescaling effect is the same 

one notoriously labeled “wave collapse” by the early quantum founders. When combined 

into spiraling loops, this rescaling effect enables the emergence of consistent, reproducible 

units of duration and length in an otherwise scale-free universe. 

 
Notably, the simplest scale-creating spiral processes require three orthogonal pre-time 

units — picture a stairwell with a triangular profile when viewed from above to understand 

why. Thus there’s a deeper geometric reason why, in a universe with causal time flow, 

information persistence, and living observers, the number “three” shows up in both the 

number of space dimensions and the number of pre-electric-emergence color charges. 

 
All of that is way too complicated to label the result — causal time — “fundamental.” 
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