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The so-called Scale Relativity Principle was announced on 21 September 2008; the main 

idea is to remove the background structure in GR, introduced with 'metric of space', as 

explained on 25 January 2005. Very briefly, the current model of 3-D space is based on 

absolute relations such as 'inside vs. outside' and 'small vs. large volume of space', 

which are not acceptable. We need to eliminate all absolute notions pertaining to 'space', 

to match the absence of explicit "time parameter" in GR (Karel Kuchar), and suggest a 

new metric theory of gravity, in which the spacetime itself is an emergent phenomenon 

explicated from a metaphysical pre-geometric quantum-gravitational "dough"; see the 
Kochen-Specker Theorem and Wilson chamber. 

To avoid confusion with other theories, the terms have been changed to Relative Scale 

Principle (RSP) viz. Relative Scale (RS) theory of gravity. It is a theory of quantum 

gravity in which the "quantization" of spacetime is introduced from the outset with two 

modes of spacetime, local (physical) and global, and the "verdammten 

Quantenspringerei" (Erwin Schrödinger, 1926) are interpreted as artifacts of the 

macroscopic measuring devices: Dead matter makes quantum jumps; the living-and-

quantum matter is smarter. 

According to RSP, the geometry of spacetime is effectively Archimedean only at 

macroscopic length scale, at the lowest part from the drawing above (fixed observer A), 

while in the directions toward the two ends (10-35 m and 1026 m) a special kind of fusion 
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(also known as 'mutual penetration of Small and Large') occurs, relative to co-moving 

observers B. Namely, a macroscopic table with length 1 m will be "shrunk" or 

"expanded", relative to a fixed observer A, along the "opposite" directions toward the 

two ends, yet the metric of spacetime will also change accordingly: relative to co-

moving observers B "travelling" toward the ends of the drawing, a table with length 1 m 

will always keep its RS-size of 1 m, although the same table will be observed by the 

fixed macroscopic observer A as 'small like an electron' or 'large like a galaxy'. That is, 

relative to the fixed observer A at the length scale of tables and chairs, the spacetime is 

indeed Archimedean, while relative to the co-moving observers B the same spacetime 

undergoes mutual fusion by keeping invariant length of all objects toward the ends of 
the above drawing. 

Who has 'the right scale'? Nobody, according to RSP, because all contradictory estimates 

of length, relative to observers A and B, are in fact correct -- the scale itself is dual. 

Namely, an object at Hubble scale will indeed be "large" and an elementary particle will 

be "small" to observer A and its Archimedean geometry, while at the same time the 

"two" (in fact, one) object(s) B will be entangled and will keep its invariant RS-size 'one 

and the same' in their respective domains pertaining to "two" (in fact, one) observer(s) 

B. In their respective domain(s) 'out there', an RS-large object does not contain many 

RS-small objects: both a galaxy and an electron are made of one and the same 

uncountably infinite "number" of geometrical points (Georg Cantor). Stated differently, 

the "two" RS-templates, cast in opposite "directions" with respect only to observer A, are 

in fact one entangled object with invariant RS "size". Hence the universe itself does not 

change its size but its metric, and evolves along the Arrow of Space as ONE 

bootstrapped self-regulated entity endowed with self-acting faculty from its Aristotelian 

First Cause. The fact that we can think about our brain, by our brain, makes our brain 

'self-acting'. Physically, we cannot observe our mind in the brain -- just a self-acting 

brain. In the case of 'the universe as ONE brain', simply replace self-acting brain with 

'sufficient conditions for spacetime'. 

According to Relative Scale (RS) theory of gravity, there is one and only one "direction" 

which begins at the macroscopic world with Archimedean geometry (fixed observer A), 

with two dual presentations toward the Small and the Large, cast in the local (physical) 

mode of spacetime. This dual "direction" is denoted in the Arrow of Space with w-axis, 

and is being nullified by the "speed" of light -- one-instant-now-at-a-time. There is no 

background resembling some "canvas" (John Baez), but a re-created "back bone" of the 
whole universe at all length scales, made by matter itself -- one-point-at-a-time. 

The main applications of RSP are to suggest two presentations of entanglement, 

quantum and gravitational, which do not occur in the spacetime of a fixed macroscopic 

observer A -- the underlying phenomenon of entanglement occurs in the fused 

spacetime with non-Archimedean geometry toward the Small and the Large, and the 

dual RS-distance controlled by entanglement remains one and the same. And secondly, 

the fundamental object which facilitates the entanglement is 'the universe as ONE', as 

explained with Kochen-Specker Theorem and Wilson chamber. Thus, the RS theory of 

gravity explains the phenomenon of curvature-and-rotation as alteration of spacetime 

metric by 'the universe as ONE' (cf. sufficient conditions for spacetime): the so-called 

"dark matter" and "dark energy" are interpreted as tug-of-war and time-symmetric 

presentations of RS gravity, corresponding to "shrinking" and "expanding" of the metric 

with respect to a macroscopic observer A, while the actual distance between all point in 

the fused spacetime remains one and the same with respect to observers B. Stated 

differently, the cases of RS-shrunk or RS-expanded metric (viz. positive or negative 

curvature-and-rotation) are explained without any localized physical "dark matter" or 
"dark energy", just as in the case of 'spin'. 
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Bear in mind that the current interpretation of gravity inevitably leads to "the worst 

theoretical prediction in the history of physics!" (Wiki). In particular, the radius of the 

universe “could not even reach to the moon,” as calculated by Wolfgang Pauli. To 

understand how we produced such staggering reductio ad absurdum, recall the tacit idea 

'only matter can interact with matter'. Namely, if we observe "anomalous" gravitational 

effects at length scales exceeding the size of our Solar System, we claim that such 
effects can only be caused by matter. Fine, but what matter, and how? 

The phenomenon of transience, exhibited in the Heraclitean flow of time (cf. option YAIN 

(iii) below), can exist only and exclusively only in a self-acting universe: it is produced 

by 'the universe as ONE' (cf. sufficient conditions for spacetime), which acts on itself by 

virtue of the Aristotelian First Cause. In RS theory of gravity, this self-acting action is 

called Aristotelian Connection, and is presented with an infinitesimal "displacement"  dt  

in the Arrow of Space. Its source (Luke 17:21) cannot be traced back from its physical 

effects, just as we cannot detect the human mind in its brain -- physically, we can only 

observe a self-acting brain. And because the universe is modeled as 'ONE brain', its self-

action is facilitated by alteration of geometry and topology of the whole universe, which 

affects the distribution and dynamics of matter localized at all entangled spacetime 

points, en bloc. Which is why the so-called "cold dark matter" and "dark energy of (you-

name-it)" do not exist, just like the physical basis of 'spin'. Such Machian effects may be 

caused by 'all matter in the whole universe', but their quasi-local implementation by 

'the universe as ONE' is with two purely geometrical cases of curvature-and-rotation, 

such as RS-shrunk or RS-expanded metric. We should just forget about supermassive 

black holes, "280 million solar masses per particle," etc., and focus our efforts on 

Einstein's theory of 'total field of as yet unknown structure'. 

Last but not least, the alteration of spacetime metric, according to RS theory of gravity, 

is an effortless phenomenon, because it requires alteration of the phase of gravitational 

waves. The energy release (e.g., 1054 ergs/pulse in GRBs) is produced by the "engine" of 

the universe -- the Arrow of Space. Similar to the "quantum waves", the gravitational 

waves do not possess intrinsic energy and can be manipulated effortlessly, just like we 

drive our thoughts in our brains. The same effortless action is performed jointly by 'the 

universe as a brain' and its complementary (Wolfgang Pauli) Universal Mind (Henry 

Margenau). As Max Planck stated in 1944, "All matter originates and exists only by virtue 

of a force. We must assume behind this force the existence of a conscious and intelligent 

Mind. This Mind is the matrix of all matter". Or simply “God's thoughts,” Albert Einstein. 
  

 
D. Chakalov 
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Outline of RS theory of gravity 

  

1. Introduction: The total field of Einstein 

Albert Einstein: The present formulation of General Relativity (GR) is "merely a 

makeshift in order to give the general principle of relativity a preliminary closed-form 

expression. For it was essentially no more than a theory of the gravitational field, which 
was isolated somewhat artificially from a total field of as yet unknown structure." 

The main unsolved task in Einstein's unfinished GR is the presentation of matter 

("timber"): 
  

 

  

Firstly, the density of matter in the energy-momentum tensor (Erik Curiel; Babak and 

Grishchuk) is presented with some continuous "dough", ignoring its quantum structure, 

which in turn leads to "the worst theoretical prediction in the history of physics!" (Wiki). 

Secondly, in metric theory of gravity there is no physical gravitational energy obeying 

conservation law (Jose Geraldo Pereira): the conversion (Hans Ohanian) of "marble" 

into "timber" (Hermann Bondi) must be presented in such way that only the "timber" can 

do work, but not the "marble" itself. The latter must not obey Newton's third law, as 

the inertial mass of an accelerating particle is not "a back-reaction to its own 

gravitational field” (Wolfgang Rindler, p. 22). And thirdly, the conversion between the 

"marble" and its physicalized "timber" is a bi-directional "talk" (cf. below), which makes 

matter ("timber") self-acting. Why? Because the other party ("marble") is hidden by 

the "speed" of light. 
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Yes, the gravitational waves are real, but they do not transport energy or momentum. 

They do not obey Newton's third law, cannot perform work, and must not be localizable 

(MTW, p. 467). Just like the pre-quantum Kochen-Specker "state" (never in plural), the 

"marble" itself must be wegtransformierbar (cf. below). It can only cast its "jackets" 

under "measurements" -- one-at-a-time -- made by asymptotically flat spacetime, in 

terms of "a parametrization of the gravitational field and nothing else" (Günter Scharf). 

What we call "marble" actually belongs to a wider form of reality: potential reality, 
endowed with "pure" and intangible (Hermann Bondi) energy of 'the universe as ONE'. 

NB: As anticipated by Albert Einstein, the solution to "marble-timber" relations can 

indeed be derived "from a total field of as yet unknown structure": it could be a 

hypothetical General Platonic Idea (GPI) field of the joint phenomenon 'entanglement & 

flow of time', under the stipulation that 'the universe as ONE' functions as a brain as 

well. Physically, we cannot observe the mind inside its brain -- just a self-acting brain. 

In the case of 'the universe as ONE brain', we replace 'self-acting brain' with 'sufficient 

conditions for spacetime', to recover a holistic quantum-gravitational phenomenon which 

determines -- one-at-a-time -- the quasi-local mass of quasi-local fish, bootstrapped 

(Geoffrey Chew) by their school of fish. The end result from 'entanglement & flow of 

time' is a wave pattern of the "timber", like the wave-like holomovement of centipede's 

legs. That's how we see "waves" without any physical source that would otherwise have 
to jitter or pulsate in space, due to energy loss. (Forget about dimensionless "strain" h.) 

Yes, the gravitational waves and quantum waves are real, because they belong to  
potential reality, yet their physicalized "timber" can only display a self-acting universe. 

Which means that there are no "carriers" of some biological "field", no "physical basis" of 

spin, no "particles" for gravity, and of course no "Higgs boson". 

NB: This fundamental phenomenon is widely known from life sciences; we simply 

translate it to the language of theoretical physics with entanglement & flow of time -- 

Arrow of Space from emergence of spacetime -- and suggest the Relative Scale (RS) 
gravity. 

To be specific: 

1.1. GR has unlawful background: absolute size of macroscopic objects viz. absolute 

relations such as 'inside vs. outside' and 'small vs. large volume of space'. An immediate 

problems comes from entanglement: if Archimedean geometry were fundamental 

phenomenon, an EPR-like correlations of quantum and gravitational objects would imply, 

or even require Geistfelder (spooky "fields" devoid of tangible energy) and various 

"ghost fields" introduced from "the infinitesimal gauge transformations of quantized 
gauge fields" (Günter Scharf, p. 1). 

1.2. Spacetime topology is not fixed in current GR (Alan Macdonald; MTW, p. 837); the 

Einstein-Hilbert action is derived from the "dynamics" of values taken by the 3-metrics 

on a frozen (Robert Geroch) "slice" with fixed spatial topology -- no explicit time 

variable. Solution: Time requires dynamics of spacetime topology in terms of Arrow of 
Space -- an infinitesimal 'change of space' (not coordinate change within space). 

1.3. Ansatz: Gravity is not quantum phenomenon, for the same reasons why quantum 

entanglement is not producing "dark" gravitational effects (rotation & curvature). 

Instead, the underlying phenomenon is entanglement & flow of time in Relative Scale 

(RS) gravity. 
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2. Entanglement & flow of time: Arrow of Space 

2.1. The emergence of spacetime (Isham & Butterfield) is made by an Arrow of Space 

along null "direction" (w-axis) -- one-at-a-time (Phoenix Universe). Namely, a global, 

atemporal, and non-Archimedean realm of the universe (global mode of spacetime) is 

complemented by a quasi-local, physical, and teleological realm of the universe (local 

mode of spacetime). The global, non-Archimedean mode keeps an intact potential 

reality separated from its fleeting "jackets" (Plato), while the local, Archimedean mode is 

produced as re-created "back bone" of the whole universe at all length scales, made by 
"measurements" executed by the self-acting universe on itself -- one-at-a-time. 

The instant 'now' separates the two modes of spacetime, which evolve along null 

"direction": one-instant-now-at-a-time. Hence the topological dimensions of spacetime 

are being accumulated during the Arrow of Space, and because all "dark gaps" of the 

global mode of spacetime are made zero by the "speed" of light, we observe a perfect 

spacetime continuum and try to explain the dynamics of spacetime with 'time read with 

a clock' due to change of coordinates within spacetime. Hence Einstein's total field and 
the 'thoughts of the Universe' are completely missing in current GR and QM textbooks. 

 
3. Potential reality: Quantum, astrophysical, and cosmological implications 

3.1. Quantum form of entanglement: The Kochen-Specker Theorem and Wilson 
chamber. 

3.2. Astrophysical form of entanglement: No "dark" basis, just as in the case of 'spin'. 

3.3. Quantum cosmology: Dual age of the universe and The Gospel. 

 

4. Discussion of RS gravity and outlook 

4.1. The theory is indirectly falsifiable: every alternative theory of quantum gravity must 
necessarily be wrong. 

4.1.1. Specific errors in alternative theories: localization and "boundaries" of spacetime. 

4.2. Outlook: Asymptotic "boundaries" of spacetime, creation of mass one-at-a-time 
(elevator metaphor), and atemporal "Macavity". 

 

Frequently Asked Questions (FAQ) 

 

Q1: "GR works perfectly well and I can't agree with your ideas." 

A1: This is a statement, not question. Recall that the current version of GR is based on 

"miracles": you can't have any geometry at Planck scale. There is nothing resembling 

law and order in the "spacetime foam" to raise a robust Lorentzian metric within 10-30 

seconds "after" the "big bang" and inflation of universe's "size" (with respect to what?) 

by a factor of 1078, and keep the Lorentzian metric for at least 13.77 billion years rooted 

on Planck length at which "points" are fuzzy and locality has lost its meaning 13.77 

billion years ago. 
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Q2: "What do you intend to achieve?" 

A2: A model of bootstrapped universe, in which every geometrical "point" is determined 

by states of mater ("jackets") that are pre-correlated with 'the rest of the universe'. 

Which will be impossible if Archimedean space were fundamental phenomenon. Hence 

RSP. Notice that at Planck scale the equation  SL = 1  (Small is denoted with S, Large 

with L), which holds for observer A, is again valid, but now it describes 'the non-

Archimedean universe as ONE' of observer(s) B. Then we use this unique ONE entity as 

Reichenbach's Third Cause to explain the relational ontology produced by entanglement 

during the flow of time (cf. Escher's drawing hands below). 

  

Q3: "How do you explain the mind-body problem?" 

A3: With 'potential reality' in the Arrow of Space; but please see first Gottfried Leibniz, 

Wolfgang Pauli, and the Eskimo metaphor. We encounter two forms of potential reality: 

one explicated under macroscopic conditions (BrainMonad), and the GPI field of 

quantum-gravitational world (observer B). The first interacts with the brain and the 

physical world along the Arrow of Space, and can be metaphorically explained as a 

'steering wheel' of 'the car' (brain and 'the rest of the universe'). Namely, the 

BrainMonad is neither 'matter' nor 'mind', but a macroscopic form of potential reality. 

One might suggest that it has a dual nature, because it acts like a "filter" through which 

the Psyche can enter spacetime, a bit like images displayed on a TV screen (not located 

inside TV). So, if the BrainMonad is a 'steering wheel', the 'driver' is the human mind 

endowed with Free Will. We speculate that the GPI field may also act as a "filter" for 

Universal Mind (Henry Margenau), but cannot prove such claim. Point is, the 'driver' 

(human mind) may have access to the joint 'steering wheel' (BrainMonad & GPI field), 

and alter the propensities (not "probabilities") for future potential events, almost like 

learning a new motor skill. Math is a crucial issue, too. The first off task here is to 

explain the physics of binding phenomenon -- how all sensory "data" are combined into 

a single experience, derived from their joint amodal presentation (BrainMonad). In my 

opinion, the only way to approach the challenge is to assume that the whole universe as 

ONE works as a "brain". Hence RS gravity. 

 

Q4: "What is this all about, Dimi?" 

A4: Tough question. Actually, it's all about cat astrology. I'm also selling cat food from 

my website, with special discounts for theoretical physicists like you. Aren't you 

interested? 

 

Feel free to submit your questions. Just please don't forget that RS theory of gravity is 

an alternative to all multidimensional theories in which gravity would operate in some 
"extra dimensions" with some hypothetical "gravitons". 

For example, people try to bridge the "desert between the weak and Planck scales" with 

"extra compact spatial dimensions" leading to "(4 + n) dimensional theory" in which 

"particles cannot freely propagate in the extra n dimension, but must be localized to a 4 

dimensional submanifold", while "the only fields propagating in the (4 + n) dimensional 

bulk are the (4 + n) dimensional graviton" (N. Arkani-Hamed, S. Dimopoulos, and G. 

Dvali, arXiv:hep-ph/9803315v1, p. 2). Then comes this (ibid., p. 3): 

 

"As within any extension of the standard model at the weak scale, some mechanism is 

needed in the theory above mEW to forbid dangerous higher dimension operators 

(suppressed only by mEW) which lead to proton decay, neutral meson mixing etc. In our 

case, the theory above mEW is unknown, being whatever gives a sensible quantum 
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theory of gravity in (4 + n) dimensions! We therefore simply assume that these 
dangerous operators are not induced." 

But every sensible quantum theory of gravity should solve the most widely known public 

secret in theoretical physics -- localization. First things first. Then comes QM and GR, 

and the new Quantum Geometry in which the geometrical points possess quasi-local 

structure due to the global mode of spacetime of 'the universe as ONE', shown with red 

in the drawing below. 

 

 

One can introduce "boundary" on spacetime only and exclusively only with RSP. This 

kind of "boundary" is the only possible logical option for gravity. We are macroscopic 

observers, and in the case of Archimedean geometry the entanglement of space  Espace , 

expressed with "fusion" of Small and Large, is effectively zero, yet it takes values in an 

open interval 
  

Espace Є (0, ∞). 

 

Also, Baldy's Law, according to which “some of it plus the rest of it is all of it,” is strictly 

valid only for an inanimate macroscopic world with Espace effectively zero, but does not 

hold for Quantum Gravity. More in A2 above. 

 

  

D. Chakalov 

May 7, 2013 
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