
Astronomical Pulses 

to History’s Phases

The Unfolding & Expansion of Time 

Michael A. Susko

[image: ]






AllrOneofUs Publishing

Baltimore, MD & Huntsville, A

	[image: ]
	 	[image: ]


[image: ]

Introduction

[image: ]







The scope of time is vast, especially when we think about how far we are from the first cosmic pulses. But time does not exist without something being in time, and if nothing changes, you could argue there is no time. So when we see that things are unfolding in time, we can arguably say that time itself is unfolding.

This is not meant to be a metaphysical treatise about the nature of time. But when one maps detailed events from the observable beginning of the universe to today—in seven volumes, which this work collates—we can’t help but make some general observations about the structure of time.

The first observation is perhaps the most obvious, and the most overlooked. Time connects everything, so that our clean phrasing of astronomy, biology, consciousness, history are all part of the same story. Astronomical Pulses to History’s Phases encompasses the full arc of time. Of course, much lies in-between—the journey of “living matter” and the human symbolic journey of consciousness in “prehistory.” Yet these two bookends—astronomical pulses and history’s phases—in their presentation naturally overlapped with this in-between. That is, cosmic pulses extend forward into the emergence of life, while history’s phases reach back into prehistory, culminating in the symbolic flowering of the Neolithic. Thus, these two bookends prefigure and complete the other stages of the journey, overlapping in a way that reveals the coherence of time’s unfolding.

Our second observation relates more to the structure of time. What we discovered is that the flow of time is not linear—a regular unrolling of events. When things complexify or change, distinct pulses mark events. Furthermore, these pulses can be logarithmically paced. That is the first discovery outlined in Opus I.

Logarithmic pacing means that things are happening at an accelerating rate. In our log mapping, we found it took half the time to make the next leap in complexity. In terms of charting, and perhaps reality, it means that a funny thing is happening. Even though the linear distances are becoming markedly shorter between our halving markers, events are happening at a relatively even pace. Thus, significant change is accelerating as we come to the present. Put another way, time is expanding.

As time unfolds it holds a paradoxical expansion—a steadily accelerating pace of events. This held true for the evolution of planetary systems, for living forms, and for human symbolic emergence. Over time, matter and living matter have generated more complexity. For astronomical and biological time, we used logarithmic pacing—then extended it to human evolution. Significant change or “leaps” occur in both the vertical and horizontal dimensions, with gains in consciousness paralleled by ecological systems becoming more complex.

In Opus II, we moved to history and generational study. This means that change is even more radically accelerating with generational pacing. For world history with urban civilizations, fifteen-year increments were used to accurately measure change, to which people were mapped as they entered history around 30 years of age. Importantly, distinct phases every ten generational spans were revealed, which represented a type of pulsed change. That is, cultures have their own natural growth and development just as humans do.

The missing link between logarithmic measures of time, which went from circa 16 billion years ago to fifteen thousand years ago, and generational time, which emerged about five to six thousand years ago, was found to be Neolithic time. For tells, with their stacked-up layers of buildings, we used a “triadic generational unit” of 45 years, or three 15-year increments. Here, we found that this measure matched later historical phases, but with three times the linear spacing in time.

This work brings all three measures of time together: logarithmic pulsing for cosmic, biological, and human symbolic evolution; triadic generational units for the Neolithic era; and fifteen years for a generation in world history. Thus, we see the fabric of time unfolding at a quickening pace, as suggested by the use of different measures. In short, time was revealed to have a structure—one that is accelerating in pace and that holds phases.

We might step aside and wonder: what does it mean that time has such a structure? What is it in the universe that lends itself to this unfolding? And then, to where is it going? The answer, we surmise, will be hinted at by a detailed look at what has transpired. For as events in the universe and history unfold, time is telling its story too.

Even now, we are moving to a type of global time with significant change taking place perhaps within five-year intervals, closer to the five-year generational rhythm of technology. Yet, all types of time still continue. It would serve us well to become aware of the power of all of them. For now, we are content to say that we come from time, we live in time, and to time we go. And if the past is our guide, the future promises transformations no less astonishing than the steps already taken.

OPUS I

The Unfolding of Time

A Logarithmic Model for Astronomical, Biological, and Cultural Evolution
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In grade school I experienced a strong intimation that I would one day write a story of the universe, starting with its stars and planets. Perhaps this dream was planted because my father was a NASA aerospace engineer, and we lived in Huntsville, Alabama—called the “Space Center.” It’s a vision I’ve only come to realize now in my retired life.

My academic interest in chronology began decades ago with history, using generations of fifteen-year periods to map events and discover its phases. Over time, this evolved into a fascination with the history of life, measured in vaster time scales of millions and billions of years. Mapping vast timescales led me to use logarithms—a mathematical tool useful for understanding patterns in time.

While not often reflected upon, logarithms are a surprisingly simple concept. We see a tree outside that starts with a trunk, becomes several branches, then lesser branches, twigs and leaves—logarithmically expanding each time in number. The same pattern appears in our arms and hands: the single upper arm bone becomes two at the elbow, eight in the wrist, and fourteen in the fingers. Hurricanes and decibels of sound are mapped logarithmically—we could go on.

Now, we will use logarithms to map the more abstract phenomenon of time. Using a base of two, we can scale numbers by doubling or halving values—creating nodes or markers for time. In biological evolution, we started with the origin of life at 4 billion years ago, then kept halving to 2 Gya, 1 Gya, 500 million years, and so on. Remarkably, evidence shows major change clustering around these halving points, revealing a pattern of accelerating change.

This realization made me wonder: could a similar mapping extend further back in time to encompass the evolution of the universe? Could nodes at 16 Gya, 8 Gya, and 4 Gya mark qualitative leaps in cosmic complexity? While earlier evidence seemed insufficient to me to confirm this, the advent of the James Webb Space Telescope and other advances opened a door—showing that logarithmic patterning could be extended further back into astronomical time. 

In short, this work explores how halving “Major Nodes” aligns with the universe’s great transitions—from its beginning, to galaxies, to planets, to life—inviting us to see the cosmos through a new lens of rhythm and order. Using more scientific language, this work proposes that key transitions in cosmic and biological history cluster near base-2 halving points (...16, 8, 4, 2 Gyr...), a hypothesis we will explore against observations.

This charting does not explain how such events happened or the dynamics behind them. Rather, its task is more humble: simply to order events in logarithmic fashion on a time chart and see what they reveal. This may be termed a “descriptive heuristic”—a practical way to organize evidence to make things clear. Thus, we focus on the pattern revealed by the evidence, which, through the work of others, may help generate hypotheses about how and why.






The advantages of logarithmic, or log, charting are many. The first major one is that we can readily grasp the Major Nodes of change around which qualitative leaps occurred. Once focused on such nodes, we can then organize the detailed surrounding data, and avoid being left with mental confusion. In this work we will focus on five Major Nodes, aligning evidence which falls before and after.

Second, we are now able to easily view a wide range of data radiating from these central nodes. Further, we can readily sense their mathematical relationship, which gives order and meaningful sequence to the data. There is an important, perhaps even hidden, reality to keep in mind as you view a logarithmic chart. If we find events are relatively evenly spaced, the log chart is showing us that events are regularly accelerating in time. This is because each interval on a logarithmic chart represents a progressively smaller unit of time. Thus, the further we go to the present, we find more events happening in shorter frames of time. This proves visually and mentally helpful, as data doesn’t crunch up toward the end of a chart and become hard to interpret. 

A third advantage of log charting is that meaningful clustering around a given node means that every event helps to inform the others as to their place and meaning. When a gap in the evidence is revealed on a logarithmic chart, we can readily hypothesize what might be there. When new evidence presents itself, we can immediately see its relationship to what happened before and after. And once we have established our focal nodes and calculated how far and on which side of the node we are, we can make predictions. An important value of this model—not to be underestimated—is that it is predictive.

Generally, the movement is from uncertainty to certainty as to the qualitative change hypothesized at the Major Node, which itself falls in the logarithmic center. Critically, we provide logarithmic mapping to either side. We will map three precursor Minor Nodes, the Major Node in the middle, then three explicit Minor Nodes on either side, at 1/10, ¼ and ½ log distance. 

This brings us to a fourth advantage. The chart not only shows leaps with the Major Nodes, but a gradual buildup and the aftermath of confirmation in logarithmic fashion. Of course, this is only apparent gradualness, for as previously noted, a log scale actually reflects acceleration. Thus, logarithmic charting compresses time intervals as we move forward, representing an increasing density of change. Thus, this ability to illustrate both leaps of change and the apparent “gradualness” of change can revolutionize our modeling and understanding of time. We will soon see for ourselves how this works, and it’s best shown by illustration. 

A final advantage is that log charting, in providing a clear framing and ordering evidence, enables us to tell a story. We should not underestimate the ability to create a coherent, accurately sequenced story, a narrative which suggests causation and provokes hypotheses. Modeling by a logarithmic chart, with precursor and explicit nodes, reveals this regular unfolding. Narrative becomes a powerful tool, emphasizing the main line of action while leaving space for intricate developments. 

In summary, a log chart offers a novel way to model time, with its ability to show leaps and how these changes are paced, reflecting a coherent and orderly manner. By also allowing evidence to inform itself, fill gaps, and frame the story around clear nodes, it invites us to interpret the past, and make predictions for the future. ​

In doing this work, I researched the literature extensively and had conversations with AI, which provided factual clarifications and support for inferences. Consider these two paragraphs, which discuss how we might present this model to young people. 


Framing cosmic history through the logarithmic model offers a wonderfully intuitive and coherent narrative for young minds and those new to these concepts. It’s a framework that emphasizes observable milestones and patterns of complexity, making the universe feel accessible, ordered, and exciting, rather than overwhelming or overly speculative.




In sum, we can articulate our mission as twofold. 1) Provide a new model having a clear factual basis for understanding the history of the early universe. 2) Show the model’s usefulness in revealing patterns clearly, generating hypotheses, making predictions, as well as leading to an excitement for discovery.

It is up to you to evaluate whether the evidence sufficiently supports a logarithmic understanding of our unfolding universe, and whether it grants you insight. It’s also up to you to consider what such patterning might mean, and what it might lead you to imagine further. 
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To some extent the astronomical world—paired with intricate and surprising properties of matter and energy fields—appears more distant and harder to understand for us who are biological beings. We understand reality and time from the perspective of embodied beings. It may be that we even inhabit a different kind of time than the astronomical world. Nonetheless, the world before life can be seen as having the capacity for life within it—so that in broad terms, some measure of harmony must exist, allowing us to approach this reality. 

The scope of time is vast. The universe has existed for at least 13.8 billion years, and recent findings by the James Webb Space Telescope suggest it may be even older. This is an immense amount of astronomical time, and it’s hard for us to comprehend. It gives us pause to consider how we might understand it and the evolutionary sequence that unfolds. I suggest that a logarithmic chart will provide us with a ready handle on the flow of time and will show that events tend to cluster around consistently spaced nodes of time. 

To do this, we will map events as accurately as possible from the proposed start of the universe to the appearance of life. Our tool is logarithmic mapping: we simply halve values—using decreasing exponents or powers of two—to chart key transitions. We find that a relatively simple formula greatly aids in ordering and understanding events across these vast spans of time.

It may be surprising to find a mathematical regularity in time. Perhaps it should not be, for we expect to find space ordered. The unity of space-time, as presented in contemporary physics, suggests such a continuum. That is, if we can describe space as ordered, perhaps time is ordered as well. 

To evaluate this hypothesis, we need to determine as precisely as possible the dates for events and place them on a logarithmic scale. After collecting as much relevant data as we can, we then consider how the evidence sorts out. As already described, no elaborate theorizing as to the cause of the phenomenon is necessary. Rather, our hypothesis is about patterning, seeing how the evidence fits and whether future evidence conforms or not. 

The first stage of any theory of how and why things occurred is to consider direct, observable or empirical evidence and determine what patterns are present. With this knowledge in hand, you can more profitably theorize whatever model you propose. 

It is a grounding step to return to the evidence. This may prove useful when old theories keep encountering new evidence, which creates tensions—leading to ad hoc additional components and parameters to make things work. Like in the scriptural saying, it is better to put new wine into new wineskins rather than patch up the old, lest the old one burst. Maybe we don’t know what new wine to use yet, but we propose that our log charting provides a new skin, from which a more coherent theory can emerge. 

However this skin is not totally new, as cosmologists have already identified a basic logarithmic construction to the ordering of the universe. The crucial formula that links the redshift in light from distant galaxies to the scale of the universe shows as much. This simple formula, z=(1/a)​−1, hides a basic logarithmic reality: z is the ratio between observed and emitted wavelengths of light, and a is the scale factor, a measure of the universe’s size. 

Basically, this means that—if we frame things as powers of two—every time the wavelength of light doubles, the universe halves in size. Conversely, when the wavelength halves, the universe doubles in size. This combination of halving with doubling makes a strong case for a logarithmic reality at work in the universe’s structure. Multiple independent data sets confirm this relationship. Because the size or scale factor relates directly to how far light has traveled, with a model of expansion we can determine the universe’s rate of growth and its age. This means our logarithmic numbering may be more than a charting device—it may be built into the fabric of the universe.






Having set out a rationale for a logarithmic approach, we turn to the practical steps for constructing and applying our logarithmic chart based on powers of two. As already intimated, we start by halving values to identify our Major Nodes in time. We will consider five Major Nodes in all: 32, 16, 8, 4, and 2 billion years. These nodes are easy to identify as we simply halve values. 

However, we will need to find out exactly how far a given piece of evidence falls from these nodes. To do this, we use powers of two and a calculator. For example, to find the Major Nodes, you set the base as two, then use the yx button, which raises the base to the desired power. For instance, 2 to the 33rd power brings you close to the 4 billion marker. I ended up using 232.9to land closer to 4 Gya. 

From there, you need to determine how far an event is from the given node. We have chosen to highlight Minor Nodes—set, shorter distances on either side of the Major Node—mainly 1/10, ¼, and 1/3 log distance on either side. You can calculate  this by either subtracting or adding 0.1,  0.25, or .33 to the exponent in the power of two, then using these numbers to construct a logarithmic chart. In sum, creating Minor Nodes allows us to place evidence and see how it aligns in proximity with the Major Nodes.

What is often challenging is finding the most precise dates possible for events, which in astronomical dating can include a large margin of error. Once this is done, we can see if the evidence collects or points to certain nodes in time. The chart will also reveal whether the evidence shows a major shift at certain logarithmic intervals. This begins a more interpretive phase, but one grounded in observable evidence.

As mentioned earlier, this logarithmic model was developed from the exploration of patterns found in biological evolution. Let us consider four of them:






I. Major Nodes of Change






There are leaps of change in greater complexity, following a logarithmic pattern of regular pulses, which we refer to as “Major Nodes.” These nodes occur at regular intervals, which are halving in time as we come to the present. This is the pattern we project for discrete qualitative leaps, one which is accelerating in time.






II. Logarithmic Pattern of Evidence






The logarithmic model incorporates certainty, uncertainty and lack of evidence. That is, we expect events to have “explicit” evidence increasingly after the proposed node of change. Prior to that, we have precursor events, suggestions of change building, which move from uncertainty to certainty. This evidence patterns logarithmically. 

A logarithmic chart may appear misleading. We see the same linear distance on the chart, such as with the ¼ log node on either side. But the same distance before the Major Node covers more time, while after the Major Node, the same 1/log node distance covers less time. This implies that if we find evidence regularly filling our chart, more is happening in less time. Put another way: a longer build-up precursor period before the Major Node has more indefinite events, while a shorter explicit period afterwards is confirming of events. 






III. The Increasing Precision in Logarithmic Charting






Because the Major Nodes are regularly halving in temporal distance, and as our chart is becoming more refined in its dating with smaller and smaller units, we need to be more accurate as we move toward the present. Thus, a logarithmic model reveals not only the acceleration of events, but an increasing precision to the timing of unfolding events. Thus, a log chart has a type of built-in confirmation momentum—a tightening of pattern—which remarkably continues at the same pacing into biological and early cultural evolution.






IV. Sequence of Four Nodes






In prior study, a sequencing in nodes was identified, for which I now offer phrasing for astronomical evolution. Its full relevance remains to be explored further.




1) A quantum reality that ultimately birthed things—a speculative pre-Big Bang reality

2) A phase of change characterized by rapid growth and a scale order increase in complexity and size: Galactic evolution

3) A more hidden stage of stabilization, maturation and transition—habitable planetary formation—which sets the stage for:

4) Another quantum change: the start of life.


This fourth value becomes the first of a new series, which we continue with elaboration in this work, detailing the appearance of eukaryotic and macroscopic life.

To review, the core concepts are these: 

	The Major Nodes, or halving nodes, with qualitative leaps in complexity. 

	Precursor Nodes: events which approximate qualitative change, mapped as Minor Nodes, from 1/3 to ¼ to 1/10 log distance prior to the Major Node. 

	Explicit Nodes: events after the Major Node and are confirming of change, mapped from 1/10, ¼, to 1/3 log distance.


Using the above, we can at a glance organize cosmological events with this charting. Let us first give a quick preview:

	32 Billion Years Ago: Pre-Big Bang Period, a speculative node

	16 Billion Years Ago: The observable universe, large-scale galaxies 

	8 Billion Years Ago: Habitable rocky planets

	4 Billion Years Ago: The Start of Life

	2 Billion Years Ago: Eukaryotic Life, Oxygenation of Earth







Now let us offer a more extended preview of the five Major Nodes, which we will use to mark astronomical time. These nodes, as previously described, result from a regular halving principle, obtained by using powers of two.

First Node: Pre-Big  Bang and possible earlier Big Bang (~32 Gya, 234.9 )—Speculative placeholder.






This node involves considering a full node back in time before the “Big Bang,” where we logically posit the existence of a prior matrix. A possible earlier date for the “Big Bang” could also be proposed, recently suggested to account for the unexpected finding of fully formed galaxies soon after the “Big Bang” event.​[1] 






Second Node: (16 Gya) Galactic Formation, Large-scale Structure Formation 






The second node is confirmed by finding the first observable objects in the universe at 13.5 Gya, approximately 25% log distance after the node. Already, we find massive, luminous, and highly structured galaxies, with unexpected evolution of complex elements. Thick rotating disks have evolved by this time, along with the emergence of larger-scale galactic structures. Last, we find  evidence of galaxies clustering and merging. 






Mid-node: (11.3 Gya)  Evidence for gaseous planets and simple rocky planets.  

Between the second and third nodes, a transition stage can be identified with an early phase of planet formation, which we could term simple planets.






Third Node: (8 Gya) Layered, Interactive Rocky-surfaced Planets in the Habitable Zone. 






At this node, rocky-surfaced, layered planets with interactive processes appeared. Importantly, enough are being produced to create a statistical argument that many exist within the habitable zone. Several lines of evidence coalesce that support this. 






Fourth Node (4 Gya). The Emergence of Life






The fourth node marks the emergence of a new order of complexity, as living matter appears. This event represents a clear quantum leap at a precisely demarcated time. 






Fifth Node (2 Gya). The Eukaryotization of Life






In proximity to 2 billion years ago, we posit a heightened complexity. Specifically, three interlinked events are explored: the oxygenation of the atmosphere and oceans, the activation of global plate tectonics, and the emergence of eukaryotic life. The latter creating a new interactive multiplicity within life, making our final log order of increasing complexity in physical-living systems.

Interestingly, we can frame each of these five nodes as marking a new level of complexity in matter. Thus, in the broadest sense, we offer this picture of emerging complexity. 






1) Simple Matter, a speculative type of matter existing before the Big Bang, the matrix that produced hydrogen and helium. 

2) Enriched Matter present in galaxies at the start of the observable universe, which has more complex matter or elements, like carbon, oxygen, and iron. It’s hypothesized that these were synthesized shortly before in a period of star formation. 

3) Dynamically Enriched Matter can be used to describe complex organic molecules that held pre-biotic potential. These molecules could react with a wide variety of other molecules, forming stable, versatile bonds that held the potential to build more complexity. In the case of carbon, its four covalent bonds make for versatility and amazing connectivity.

4) Living Matter exhibits a clear quantum leap in complexity. Briefly, life is a system that has the capacity to intake substances, metabolize them to create its form and energy—and to maintain  this markedly more complex structure in a simpler environment.

5) Interactive Living Matter represents a major leap in complexity, which led to macroscopic forms of life. At this stage life forms merged with other life forms to produce a novel integration, a symbiosis that qualitatively transformed life’s capabilities—as if a new state of life had been achieved. 

In sum, we will find that by anchoring our finds around these nodes, a surprising clarity emerges. They will help us to see clearly and understand the story of the universe and its events so distant from us in space and time. 

With this basic understanding of our model in place, we are now ready to traverse our cosmological journey, to visit the Major Nodes in time and see how the universe unfolded.
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1st Node (32 Gya) 

Earlier and/or Pre-Big Bang Universe






The current consensus model starts the universe at 13.8 Gya with two pulses, a rapid inflationary phase of space-time and then a hot Big Bang.​[2] But our modeling seeks to open the door to consider if events such as these happened earlier, and what happened before the observed universe’s actual start.

In the past several years, evidence has arisen that the Standard Model did not predict, and demanded the theory be altered in ad hoc ways. For example, to make sense of certain observations, large amounts of dark matter and dark energy have been theorized. Midway in the universe’s history, dark energy has been employed to account for an accelerating expansion of the universe. These two pillars of modern cosmology, however, still lack direct particle or field detection after decades of searching. This doesn’t mean that these theories haven’t provided a useful frame that fits an array of evidence. But the lack of direct evidence should give us pause and allow us to roam more freely.​[3]

Discrepancies in theories, modeling and actual observation in two other areas also suggest that the verdict is still out as to the universe's start time. An important discrepancy, called the Hubble Tension, is related to how fast the universe is expanding, which helps determine its age-Local measures of the space stretching between two galaxies do not match the global measures for expansion, with an 8 to 10% difference. These measurements are taken by measuring the amount of stretching in the light measured, called the redshift. Thus, the primary evidence for the universe’s age and expansion is the redshift we see in light we observe from the distant universe, where those frequencies increase the further the sources are away in time and space.

In another major discrepancy, the amount of energy actually found in quantum space is orders of magnitude less than quantum modeling predicts. This “cosmological constant problem” has been put on a set-aside shelf and tolerated as not directly impacting the rest of cosmological theory, but it suggests that at some basic level, all the story is not in.

Current cosmological theory may eventually be updated to a broader-based theory, for which several possibilities have emerged. It is in a spirit of exploration that I propose a speculative node at 32 Gya—a conceptual placeholder as to what preceded the Big Bang, while also providing room for an earlier revised start date for the universe.

Recently, the “startling” discovery of early bright, massive galaxies as early as 280 million years after the “Big Bang” has created what Gupta calls the “impossible early galaxy problem.”​[4] Galaxies in canonical models normally take 1 to 2 billion years to form. The observed early formation of early galaxies suggests the standard model is at risk of being able to account for basic phenomena. When a theory is “startled” by new data, or has a whole swathe of findings not predicted by their theory, then it's time to reevaluate. And galaxies are no small feature of the universe, being its basic building block and holder of the universe’s matter and energy. 

For the purposes of exploring a potential logarithmic patterning, we will propose the possibility of a new node extending much further back in time. A proposed start date has recently been offered by Gupta at 26.7 Gya, almost double the conventional date. This was, as just intimated, prompted by the finding of early galaxies. However, with a 32-Gyr Node, we are projecting back in time a period for which we have no observable evidence. 

Thus, this node is a placeholder, for if not an earlier stage of the universe, something had to be here. If we accept the philosophical and scientific approach that something can’t come from nothing, we can safely say something had to be there. But we can do more than this; we can, I believe, safely project a very basic existing pattern back into time. 

Thus, relying on patterning observed from biological evolution and the pattern going forward in astronomical evolution, we project an earlier node logarithmically. If we started with the advent of life at 4 Gya, we can, by simple doubling, next go back to 8 Gya, then 16 Gya, and finally 32 Gya. An early phase of galactic maturity appears within 25% log distance of the 16 billion marker, indicating that node is secure. We know with certainty that life is proximal to 4 Gya. For the 8 Gya, we hypothesize major planetary change, and we will see what evidence emerges. 

What about the period before the Big Bang, the first proposed node? There had to have been a before, and we use the logarithmic marker, 32 Gya, to indicate this before period. In a sense this node is the most invisible of all, reflecting the uncertainty we previously mentioned in our four phases of Major Nodes.

Importantly, Gupta has offered an updated theoretical model that fits with an earlier node. His proposed date of 26.7 Gya falls at 25% log distance from the projected 32 Gya node. With the ¼ explicit Minor Node after the Major Node, we expect evidentiary confirmation. For this atypical node——the start of everything, and before anything observable  — we can only infer from preexisting patterns and offer plausible theoretical forms of confirmation.

This, first of all the nodes in our logarithmic study, is unique in an evolving universe. We detail further two observations at this point which relate to the hyper-invisibility of this proposed node.






1) An expectation of invisibility: We expect a degree of invisibility prior to any major evolutionary event. That is why our model typically allows for evidence to emerge within 25% log distance after the “Major Node.” We also expect more invisibility with the start of any four series of nodes, as they represent a more quantum change. Then, the following nodes offer increasing clarity. Last, with the start of all things and the beginning of the universe as we know it, we expect this invisibility to be further heightened. 






2) A node can reasonably be inferred. Even though it is observationally invisible and remains conjectural, we know something must have existed during this time frame. To repeat, from all our experience in this universe, something does not come from nothing. Thus, there had to be a before, and this node can be used to represent that. 

Before we conjecture about this earlier time, let us review in more detail what our first evidence shows us—bright, massive galaxies, and many of them, at 13.5 Gya. So already within 25% of the earlier 16 Gya Node, we have complex systems in place. Such galaxies, as we have mentioned, typically require at least 1 to 2 billion years to form, with mature galaxies taking 6 to 8 billion years to reach full development. 

This presents a problem for the standard start date of 13.8 Gya. Recent observations suggest that events are occurring much faster than current models predict—showing mature-like galaxies just 300 million years after the Big Bang, compared to the expected timeline of 6 billion years.​[5] Even under accelerated formation scenarios for young galaxies, we are conjuring a pace that is 2 to 3 times faster than what current galactic formation theories can explain. Aside from time scale, there is also a mechanics issue. These ultra-massive galaxies require two to three times the norm of baryonic matter — which must be converted into stars, two to three times the norm.​[6] To repeat, the excess of these ultra-massive galaxies in terms of size, luminosity, and number is contrary to our expectation of the standard model.​[7] All in all, significant revisions are in order regarding our theory of galaxy formation if we are going to keep the current start date of the universe. 

One more technical factor calls things into question. An important measure in galaxy processes is star formation efficiency (SFE), the percentage of gas converted into stars. Current-day galaxies convert about 1–3% of their gas, while early systems, to form massive galaxies as observed, would require a star formation efficiency several to ten times higher than normal. This logarithmic order of difference suggests our current cosmological model is incomplete or requires significant revision. 

This finding opens the door to considering an earlier start date for the universe and new models. Gupta has offered a theoretical model to account for the new data, which falls within our 32 Gya frame. His CCC+LC model combines the universe expanding to make for a red-shift as the standard model uses, and a “tired light” hypothesis. The latter means some of the redshift is due to light passing through the universe, interacting with particles and energy through the vast spaces—the effect of its energies being diminished, helping to create a redshift. 

“Tired light” may not be the best word for this, as its negative connotations may bias us against the theory. Perhaps it's better termed “Light Energy Exchange”—what happens when light and matter interact over vast distances. We know light becomes “tired” over shorter scales in varied ways. The question is whether it adds up to be significant on the cosmological scale. 

Some recent evidence suggests light is impacted more than has been allowed. Redshift is the primary indicator of distance in the universe, and recent evidence has surfaced that the rotational velocity of a galaxy affects redshift. That is, redshift measurements vary consistently depending if the galaxy is rotating the same way as our galaxy or in the opposite way. This means that light can be influenced as it journeys past galaxies in support of the “tired light” or “Light Energy Exchange” hypothesis.​[8]

We add two more points. Gupta’s model has the big advantage of not having to rely on dark matter or dark energy, which are added as unobservable entities to explain the universe’s beginning.​[9] The model’s biggest drawback currently is that it doesn’t explain the Cosmic Microwave Background or CMB. Perhaps we should not expect all problems to be resolved in any given model, and that such models will only give us partial understanding before the complexity of the universe. For now, we simply say that we should begin to seriously consider hypotheses that propose earlier start dates for the universe. 

So aside from truly alternative modeling or variations of the Big Bang, which sometimes push back toward the 32 Gya Node, what more can we say? That is, can we describe the period before any “Big Bang” or start of the Universe, which we will by definition have no direct observable evidence? I offer three initial traits, of which the first has already been broached.

1) Something existed before the observable universe, unless we say something comes from nothing. That is neither philosophically nor scientifically sound.

2) There is pattern in the pre-universe. At all levels and periods of time, we see pattern in the universe. There may be periods of relative chaos, but they still exhibit considerable pattern. Often, too, relative chaos can have an emergent creative result in a higher order of complexity. Thus, we reasonably hypothesize pattern would be present at the proposed node of 32 Gya, although the full nature of that pattern is not clear. 

3) In the pre-universe, power and/or the potential for power was present. The universe as we know it and at all observable times, has immense energy present. Such energy was expressed at the time of the Big Bang. And as the universe expands, the total energy in the empty space between galaxies increases. Thus, energy, or at least the potential for immense energy, had to be present before the Big Bang. 

In sum, we posit at least three descriptors for the pre-“Big Bang” world: 1) Presence, 2) Pattern and 3) the Potential to generate immense energy. 

To this we can now add a fourth element: a logarithmic capacity. We posit that each of these elements had built-in capacities for logarithmic expansion or expression. We argue that a fourth trait overarches the other three. Let’s now consider the logarithmic quality of each of the traits, going from the third to the first:






1) A logarithmic expression of power is inherent in the universe as it gives rise to exponential expansions of energy and matter. The current model hypothesizes an initial exponential spatial inflation to the universe and continued cosmic expansion due to dark energy. 

2) We posit a logarithmic quality to time, that things unfold with regular leaps in complexity, which this work will illustrate. Thus, the prior node either is governed logarithmically the potential to generate logarithmic time. 

3) Presence. There can be many aspects to presence, but we take one of these to be scale. There are logarithmic scale distances on the cosmic level between star systems, galaxies, clusters of galaxies and superclusters. There is also a logarithmic scaling that paradoxically puts log increases of complexity into smaller logarithmically decreasing spaces, as when we go from stars to planets and then from planets to life.

All in all, we posit a logarithmic nature to the structure of the universe. Scientists often use logarithms as a tool in their equations to discern things. We propose that this tool actually reveals a deep structural trait to the universe. Thus, we also hypothesize that logarithmic reality extended back to the earlier proposed node.

In sum, the first “proposed” node at 32 Gya serves as a placeholder for the reality that existed before the Big Bang. We can begin to discern the outlines of that reality, but much remains to be explored. We are ready now to move to the observable universe.
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CHAPTER II
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2nd Node (16 Gya) 

Galactic Emergence & Formation






The 10% Node: Early Signals






Our logarithmic model suggests that within 10% of the 16-Gyr node, we expect a signal marking the universe’s true beginning—not absolute confirmation, but highly suggestive. The best possibility for such a signal is the dating of globular clusters, dense groupings of stars ranging from hundreds of thousands to a few million. The oldest stars in these clusters show extremely low metallicity, indicating that more complex elements had not yet had time to evolve. 

So how old can they be? This is not a trivial question. Globular clusters give us an opportunity to fact-check the actual age of the universe, as these early formations can be independently dated. Let me repeat this point by citing a recent article titled The Absolute Age of Milky Way Globular Clusters:




Globular clusters are the oldest objects whose ages may be accurately determined and can set the lower limit of the age of the universe independent of the cosmological model.​[10]




For decades, from the 1970s to the 1990s, multiple independent teams, using different stellar models and photometric methods, consistently placed the oldest globular clusters between 14 and 19 Gya with 16.3 Gya as the mean. This was widely accepted and considered a hard boundary condition––a finding that any theory for the universe had to account. For example, M92 age was dated at 15 Gya using a “long” distance scale and higher values for a shorter scale.​[11] This finding by Vandenberg reflects his focus on determining “absolute cluster ages” —that is, dating not depending on any theory or model.​[12] In other words, globular clusters act as a fact-based anchor—offering independent, non-redshift-based evidence for the universe’s age and one which we believe provides an early signal pointing to the 16 Gyr node.

However, since 2000 there has been a tendency to lower these age estimates, not due to any major error in the broader calculations. Revisions have aligned models to be in correspondence with the cosmological age, which holds that the universe can be no older than 13.8 Gya. Thus, studies use distance parameters, which depend on the Standard Model. In addition, studies often imposed a maximum prior (e.g. 15 Gyr), which prevents the data from naturally exploring older solutions seen in earlier literature. One study, setting the boundary at 15 Gya, found Milky Way globular clusters having an age distribution with an “old” component peaking at ~13.4 ± 1.1 Gyr and a statistical tail that extends that butted against ~15 Gyr.​[13] The latter date, we note, falls at our 10% Minor Node. 

In short, operating under the assumptions of the standard model entangles the data and finds estimates that tend not to allow for a higher estimate. It turns out there is a physics issue related to the helium diffusion of stars that should be allowed for and would typically reduce the derived ages by ~0.7 Gyr, with some variance.​[14] Even here, if we subtract that from 16 to 15.5 Gya, we are at 15.3 to 14.8 Gya––still in the range of our 10% Node. To whatever figure is ultimately determined, we must also add time for a globular cluster to fully form—generally 5-30 million years, which moves us yet closer to the 16-Gya Major Node.

In sum, we can assign a signal from data that globular clusters are pointing toward the Major Node of 16 billion years ago. It is not definitive proof or outright confirmation––the evidence is uncertain and shifting. Yet, this is what we expect at this early stage, and for which we expect certainty by the 25% Explicit Node. 






Within 10% log distance, we can also look for models that indicate the plausibility of a 16 Gya Node as the start time for the universe. Several alternative models have suggested  start dates of 15.4 or 15.3 Gya, falling within this crucial range—constituting a direct alignment with our logarithmic modeling. These serve as a type of soft signal, compared to prior indicators from observational data. A compelling example is “An Alternative Cosmological Model for an Expanding Universe” by George and Johansson.​[15] 

In a nutshell, this model involves pairing a linear scale of the universe growing in size over time with logarithmic increments of time. This recalls our earlier demonstration that the z-shift formula encodes a logarithmic rhythm into the fabric of spacetime. An important feature of this model, however, is that both time and space expand together. Just as space is expanding between galaxies in the Standard Model, this theory allows for time being stretched or expanded.  

Notably, this model removes many objections to the standard theory, such as the significant disparity between the locally observed level of energy in space compared to the global estimate. The equations used in this model show the universe’s expansion passing naturally from quantum to cosmic scales. This means that this model does not require hypothesized quantities of dark matter and dark energy. This new theory is still in development but is mathematically robust, positing a flat infinite universe, with a start date at 15.4 Gya, just 5% log distance from our Major Node. If this model stands up to future scrutiny, the principle of Ockham’s razor would favor its simplicity and consistency with observations.

As we might gather from the above, a model that logarithmically scales time—that links logarithmic intervals with linear time—resonates with the charting offered here. Interestingly, George’s alternative model also posits that logarithmic time is real, not just a mapping device that makes things easier for us to read. That is, the model’s increments of log time represent real, expanding intervals in the physical universe. Put another way, equal increments of log time, as we come closer to the present and which compose less linear time, mean that time is actually expanding. 

Our paper shows that log charting is an effective way to structure events, but it remains agnostic whether time itself expands. Still, it’s interesting that mathematics and dynamics of an alternative model align with our logarithmic charting. Thus, we remain open to the hypothesis that a logarithmic temporal reality underlies cosmic evolution. 

Our main purpose, however, is more narrow at this point. That is, such models incorporating dynamics can serve as a soft signal for the 16 Gya Node as the start date for the observable universe. 






The 25% Node: (13.48 Gyr): Confirmation






In our logarithmic hypothesis for the structuring of spacetime, we hold that the threshold for visibility, for clear evidence, emerges by 25% log distance after the Major Node. To review the math: if 2 to the 33.9 power is approximately 16 Gya for the Major Node, then 25% log distance after (or 2 to the 33.65 power) equals 13.48 Gya. This is precisely the time we find a plethora of hard evidence for galaxies in the universe. This modeling allows for an earlier period of uncertainty or invisibility, as with the globular clusters and inferring projected start times of the mature galaxies we find at this Minor Node. 

If we allow for real time elapsed, the Big Bang provides only 0.3 Gya time for galaxy formation, versus 2.5 Gya in our logarithmic model—with the start node at 16 Gya. Importantly, we shall see that this larger gap proposed by the logarithmic model aligns more closely with the time necessary for mature galaxy formation, which we detect in the early universe. Thus, our goal here is to simply map evidence of factual sightings and see if there is logarithmic patterning. In making this correlation, we don’t offer a theory of how things happened, nor do we need to make large, unproven assumptions to make the theory work. We will simply map events as accurately as we can in “logarithmic space-time.” Thus, our mapping is model-free. It seeks to reveal the pattern, the relationship or time ratio between events—a mapping that can hold its weight even if the model changes, and even if time value for the z shift reads differently.






We now turn to the evidence that is revolutionizing our understanding of the early universe. The James Webb Space Telescope has detected very early galaxies, which are the major structural units of the universe. Here are some of the oldest currently dated ones—figures which may soon be surpassed. Galaxy MoM-z14, discovered at z = 14.44, corresponding to about 13.52 Gyr in look-back time. JADES-GS-z14-0, at z=14.32, follows closely at 13.51 Gyr. This is followed quickly by JADES-GS-z14-1, dated 13 million years later, or at 13.497 Gyr. These three galaxies are not isolated findings—numerous candidates fall in this narrow time range, with a handful now spectroscopically confirmed. Thus, right as expected, we have strong confirmation within 25% distance of our log node for the universe’s emergence.

Alongside very young systems, we already see surprisingly massive, luminous galaxies. At this early time, at least three lines of factual evidence show that galaxies have achieved a an early level of maturity: high luminosity, massive galactic size, and an unexpectedly large number of galaxies. Thus, we can infer that galaxies had been evolving for a considerable period by the time of our observation. 

To these three factors we can also add a fourth. Evidence has surfaced that our own Milky Way possesses a thick disk that is rotating. Although still metal poor, this disk named “PanGu” is kinematically—its movement—and structurally a disk, not a spheroid or purely random/thick system.​[16] This structure thus represents a disjunct and significant leap in complexification.

If the one-fourth Explicit Node presents convincing evidence that the universe has evolved to this level of complexity, we are naturally led to ask more precisely: how much further back in time can we infer actual beginnings? In other words, when did these galaxies and chemically enriched systems first come into existence? These characteristics—mass, brightness, abundance—strongly imply their formation long before they became visible to us. Most accepted models of galactic formation have a buildup period on the order of a billion to a billion and a half years. This points to a cosmic origin in the range of 14.8 to 15.3 Gyr. 

This confluence of new data has created a crisis for the standard model, whose elaborate modeling only works with a start date for the universe at 13.8 Gyr—a figure arrived at before the James Webb Space Telescope findings. In this light, consider the following statement from a peer-reviewed article 


Conventional explanations for these puzzling data require extraordinary and difficult-to-justify assumptions about galaxy evolution.​[17]




We are currently witnessing the field of astronomy rushing to determine whether galaxy formation and other processes can be more punctuated—or occur more rapidly. It’s an interesting parallel to the field of biology, which followed a gradual Darwinian model and resisted evidence of punctuated change, but which is now being increasingly accepted. 

However, we do not need to resort to modeling gymnastics to accommodate novel evidence. We can simply let the evidence fall where it does—and see what it reveals. In this case, we argue that logarithmic scaling reveals the pattern of change more clearly. To review, we see unequivocal evidence for an early stage of maturity in galaxies at ¼ log distance from the Major Node, one whose backstory is increasingly pointing to the 16-Gyr Node.






We turn from galactic parameters implying early start dates to evidence pointing to the one-fourth Explicit Node as a pulse of complexity. By z≈10 (~13.3 Gya), spectra already show oxygen and other “metals” in galaxy gas. The overall oxygen abundance is lower than today—typically a few tenths of the Sun’s level—but its presence shows that the basic galactic cycle (fresh gas inflow → star formation → supernova enrichment → partial metal retention) was already underway. Because short-lived massive stars forge and eject oxygen on timescales of tens to a few hundred million years, these detections are best read as evidence of rapid early enrichment.​[18]

By the one-fourth Explicit Node, evidence for an enriching universe is also shown by the mass–metallicity relation. In short, bigger, more massive galaxies tend to have more heavy elements than smaller ones—the same pattern we see today—at roughly three times lower levels on average. Again, this means the basic galactic cycle—fresh gas inflow, star formation, supernova enrichment, and partial metal retention—is already up and running and starting to settle into a regulated rhythm. In short, maturing galaxies are acting as integrated systems by z ≈ 10 (13.32 Gya), about 0.16 Gyr after the 1/4 Explicit Node at 13.48 Gya.​[19] 






One-Third Log Distance: 12.72 Gya Further Confirmation of Galactic Evolution






By 33% log distance (12.72 Gya), several lines of evidence indicate that galaxy formation has matured. We see increased morphological variety: rotation-supported disks—sometimes with spiral-like patterns—alongside the clumps seen earlier. Feedback is evident within galaxies: AGN (Active Galactic Nuclei), driven outflows, starburst winds, and metal enrichment is clearer. In short, many systems have become more organized, and some cases are already moving to reduced star formation. 

A recent survey of 39 early galaxies sums up their findings from the period between 12.8 to 12.5 Gya (from 4 to 6 z redshift)—straddling either side of our 1/3 explicit node (12.72 Gya). The abstract states:


The survey reveals diverse morphologies and kinematics, including rotating disks, merging systems, [Cii] emission tails from potential interactions, and clumpy star formation. ​[20]



Galaxies at this stage are not just static, homogeneous rotating disks, but they host increasingly complex chemical and physical processes. Their interstellar mediums have complexified—harboring processes such as shock-excited gas, outflows, and widespread neutral and ionized phases contributing to [Cii] cooling—the latter abetting star formation. 

The Cosmic Grapes Galaxy at z=6.072, or 12.87 Gya, is an example very near the 1/3 Explicit Node (12.72 Gya). This well-studied system provides unambiguous evidence for galaxy rotation and greater structural and dynamic complexity, harboring at least 15 compact star-forming clumps.​[21]

At this stage, a major structural dimension in the Milky Way emerged: the formation of its early thin disk. By 12.5 billion years ago (Gya)—about 35% log distance after the 16 Gya Major Node—the Galaxy’s disk reached a technical definition: the vertical scale height of stars dropped below half the radial scale length. This marked a transition from a more spheroidal, rounded shape to a distinctly flatter disk structure, indicating a significant leap in galactic order and stability.​[22] This turning point mattered greatly, because by the next Major Node at 8Gya, this thin disk matured further and provided the stable groundwork needed for the formation of potentially habitable rocky planets

Thus, not only do we see mature galaxies, but we detect candidate quiescent galaxies already reaching the end of their evolution. These galaxies appear near the one-third Explicit Node—such as JADES-GS-z7-01, dated to 13.1 Gya (z = 7.3).​[23] A quiescent galaxy has ceased star formation, implying that its stellar population and structural maturity were achieved much earlier. 

How long is a galaxy’s lifetime? Some early galaxies, we note, may have formed and moved to quiescence remarkably fast, within 0.6 to 0.8 billion years, which pushes against the standard model’s start time.​[24] More typically, two or three times that duration is required, given the known timescales for massive star formation, supernova enrichment, bulge and disk settling, and the cessation of cold gas inflow. Drawing on a study of post-starburst galaxies, we can extrapolate a timeline—illustrative, based on intermediate-redshift post-starburst statistics—that extends the time needed to 2.9 billion years. This includes an average star formation phase calculated to be 1.5 billion years, followed by an average quenching phase of 1.4 Gyr.​[25] The first phase takes us back to 14.6 Gya, while the second lands directly on our projected start node. In other words, if we observe a galaxy to be quiescent at 13.1 Gya, and then add the formation-to-quiescence period of 2.9 Gyr, we can infer an origin close to the 16 Gya. Thus, early quiescent galaxies provide strong inferential support for a 16 Gya origin framework—provided the model that accompanies this charting allows for real gains in elapsed time. 

To review, the proposed marker for a Major Pulse in the universe’s formation is within the logarithmic vicinity of the 16 Gya Node. We see evidence emerging at 1/10 to ¼ to 1/3 log distance, increasingly adding confirmation. We could have placed this as our first pulse of the observable universe. We are now ready to move forward to the next Major Pulse, which presents a further amazing leap of complexity.
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CHAPTER III
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3rd Node (8 Gya) 

Rocky Planets in the Habitable Zone 

As ultimately, we are looking toward a goal which culminates in life, we will follow the movement of the universe that moved toward creating habitable planets. This, admittedly, is a bias, that this work focuses on tracing the path that led to us. This does not mean that other facets of the universe that did not move in that direction are not of interest and shouldn’t be explored. It just says that as designated observers and explorers of the universe, we have a natural interest in where we came from and where we are going.

At the 8 Gya Node, we are at a midway point in the age of the observable universe. Our logarithmic scale lands here and predicts a leap in complexity. Events on either side receive a lot of press around the Big Bang, within 25% of the 16 Gya Node, as well as the formation of our solar system and the emergence of life, circa 4 Gya. Let’s turn our attention to this in-between Node at 8 Gya and see if significance presents.

At z = 1 (~7.82 Gya) right after the Major Node, the universe had expanded to twice its previous size and had undergone significant structural maturation. This redshift aligns closely with our predicted 8 Gya Major Node, suggesting a meaningful transition in cosmic evolution. At this milestone, we hypothesize the universe has matured enough and created enough numbers to make a qualitative leap in complexity. It matches the opening of an observational window when visible and near-infra wavelengths come into focus.

The change that ultimately illustrates this node is the emergence of rocky-crusted planets in the habitable zone. From the point of view of life’s emergence, this stage is highly significant. A dynamic geosphere, or a highly interactive rocky planet, gave rise to lithospheres, atmospheres, and  hydrospheres—all of which served to become prebiotic, and thus harboring the potential for life.  

Planets should not be underestimated as a qualitative leap in complexity. Stars have a measure of complexity, but their process is basically  singular, in which a gravity inflow is balanced by a gaseous outflow in a type of dynamic equilibrium. Planets, the kind that we are considering here have multiple processes which are coupled and occurring across vastly different scales. They are notable for having distinct layers beneath and above its surface, which interact physically and chemically with each other. Perhaps we should not be surprised that complexifying events in planetary evolution are greatly accelerated in time compared to galactic and stellar events. Another important clue to planetary complexity is their sensitivity to initial conditions, in which the natal disk can create a surprising array of different planetary types. Last, the complexity is such that an array of questions remains unanswered about planets, including the way in which planets were generated. In sum, this node focuses our attention on complex rocky planets without which we would not exist.​[26]

Let us first set the stage for development. At least three lines of evidence converge, confirming that by z ~ 1 about ~8 Gya, conditions were suitable for widespread rocky planet formation. First, the level of metallicity, or the presence of more complex, “heavier” elements, had reached sufficient levels to readily make rocky planets. Second, the classic thin disk was in place by this time, a thinner, flatter disk making for more stable stellar orbits, which allowed  complex planets to form and evolve. Third, sufficient cooling had been achieved, allowing the inner dynamics of planets to take hold. Let’s take a closer look at each of these.

First, sufficient data exists to track absolute metallicity across different epochs. Around 9 Gya, between the 1/3 and ¼ precursor nodes, the threshold of ~0.3% metallicity was crossed. At this point, rocky planet formation became statistically more common. By the 8 Gya Major Node, metallicity reached ~0.4%, indicating that rocky planets were becoming more commonplace. By the 1/3 Explicit Node (~6.36 Gya), metallicity had doubled to ~1.0%, signifying that rocky planets had likely become widespread across the galaxy.​[27] 

The metallicity gradient, which measures how metal content is distributed across the galactic disc, is also revealing. After the Major Node, metals were no longer confined to the galactic center, but were spreading outward toward the galaxy’s fringe. This shift in metallicity distribution aligns with the increasing presence of rocky planets throughout the Milky Way.​[28]

Second, these planets likely formed in the thin disk of the Milky Way, whose early form came into being at the prior Major Node. The outer thick disk had been exposed to a more turbulent, high-energy environment, more subject to frequent supernova explosions and galaxy mergers, as well as gravitational perturbations. These events could strip planets of their crusts and halt their evolutionary development. By the Major Node at 8 Gya, a more stable and thinner disk had emerged, one we could call the classic thin disk. This zone became productive of planets, placing them in a stable environment long enough so they could evolve. This safe place and time were critical for planets to develop plate tectonics, resurfacing processes, as well as a  magnetic field, which protected the planet’s atmosphere and liquid water. This meant that crustal activity and chemical cycles—making for a layered, highly interactive planet—accelerated due to this protective wing within an evolving galaxy. 

A third key factor around the 8 Gya Major Node is sufficient cooling of the galaxy, allowing for denser, layered planets to retain heat and so create interactive states. At first, it may seem counterintuitive that a cooling galaxy would help planets retain heat. However, a cooler interstellar environment enabled denser planets to coalesce, rather than dissipate from hotter, more turbulent, gaseous conditions. Additionally, planets formed in a cooler, more stable environment were less likely to be disrupted by high-energy galactic events.

In essence, a dense planet with a hot mantle initiated the process of layering and internal differentiation. This led to volatile cycling—a dynamic process in which gases and other materials were released through melting from within the planet’s interior, to then escape to the surface and be released into the atmosphere.​[29] 

Conditions had to thread a needle. Too hot and the whole planet would remain in a global magma ocean; too cold and it would be dead. While direct observational evidence of Interstellar Medium cooling at 8 Gya remains limited, indirect data and theoretical models strongly support its role in enabling complex, geologically active rocky planets to emerge.






We are now ready to turn to the logarithmic chain of events, which illustrates how planetary evolution fits our 8 Gya Node. The first clue is the detection of a gaseous planet at 12.7 Gya, which lands about midway between the 16 and 8 Gya nodes (11.3 Gya). Thus, proto-planetary disk systems and gas planets became present by the mid-node. 

If we were to graph star production, we would find this major star formation pulse rising at the Mid-Node of 11.3, peaking at the one-third precursor node and declining rapidly after the Major Node at 8 Gy.​[30]  This “high noon” of star formation and its underlying processes are worth considering in detail. Stars are born out of the Interstellar Medium, which are marginally stable under typical conditions. When a perturbation occurs, such as a shock wave from a supernova explosion, it can create instability that results in an “infalling” of gas and dust to come together and make a star.​[31] Thus, we have the paradox of the period of intense star formation being one of relative chaos in the cosmos, when shock waves, turbulence, and fragmentation dominate the interstellar medium. This fits with our sense of a precursor period as a time of experimentation and instability, which will later stabilize to birth something new. 

We don’t have to wait until 8 Gya Major Node to find an example. An amazingly early example of a star, Kepler 444, dated 11.2 ± .8 Gya, hosts rocky planets. Its planets, however, would not be classified as habitable as they are extremely close to the host star and in a “tidally locked state,” meaning one side is perpetually facing the star like our Mercury. Further, their small size makes it unlikely they could retain an atmosphere. Last, the star is of low metallicity, meaning it doesn’t have the complexity to make for earth like compositions or surface water.​[32] In all likelihood, this planet is an exception, formed in a localized rich enough region to make a rocky planet. Ultimately, this “simple” planet is metal-poor and could not have evolved to become Earth-like. When we follow the evolution of planets, the earliest are likely solid or simple planets, which lack the array of dynamic interactions. These more static planets can be seen as precursors to the more complex layered planets. 

Another example of an early planet surfaces with the Kepler-10, which has an exoplanet that’s too close and in the non-habitable zone. It’s dated 10.41 ± 1.36 Gya, 10% log distance after mid-node at 11.3 Gya.​[33] The outer range of the possible older dating is  11.77 Gya, some 10%  prior to this mid-node, while the outer range is 9 Gya, 1/3 log distance before the 8 Gya Major Node. All in all, this dating represents a transitional event that is centered on the mid-node. 

Thus, the mid-node region provides evidence that an important step to rocky planet formation had occurred, though not complex rocky planets of the layered, highly interactive type. If simple rocky planets have evolved by the mid-node, have ample time, some 4.7 billion years before the Major Node, to evolve more dynamic planetary forms. A planetary system can evolve within 100 million years and even take a billion years, well within the time allotted. This early sighting of a simple rocky planetary system in the precursor period fits in with our expectation for more complex rocky planets to arise by the 8 Gya Major Node.

An important event for our galactic history unfolded between 11 and 9.6 Gya, between the mid-node and the ¼ precursor node. Termed the GSE merger, a dwarf galaxy merged with our Milky Way and played a pivotal role in its evolution. It triggered episodes of new star formation and enriched the general metallicity distribution. This event can be seen as supercharging the Milky Way, setting the stage to produce more rocky planets.​[34] More specifically, the Gaia-Enceladus/Sausage (GSE) merger event puffed up the thick disk by heating, and enriched the Milky Way’s metallicity. This disk increased vertical symmetry, creating a more balanced state for star development, and a more stable star population. By the mid-node (11.3 Gya), the geometric thick disk of the Milky Way had begun the process of enrichment that would lead to planetary formation. ​[35]

Let us now turn to evidence more proximal to the 8 Gya Major Node. At this time, we find major changes occurring at all scales, from the universe, galactic, stellar, to the planetary scale. Let us explore these four major scales, providing the time frame for their convergence around the Major Node. These changes return us to setting the stage for the emergence of complex planets, for which we now provide additional detail.  






1) Stabilizing Galactic Structures 






On the first scale, the universe had a second pulse of expansion, which stabilized the structure formation of galactic groupings. Galaxies were no longer colliding as much and creating chaotic environments. In a sense, larger scale structure formation of galaxies was suppressed so that individual galaxies were able to evolve without disruption. 

Observable evidence exists for this event and its timing for redshift values occurring in the vicinity of the 8 Gya node. An article titled “Changing redshifts caused by a changing expansion rate in the universe” identifies this transition phase in a chart verified by theoretical and observational evidence. Its horizontal axis measures  conformal time, a time frame adjusted for the universe’s expansion. The vertical axis represents the scalar factor, indicating the universe’s size in powers of ten, from its beginning to the present day.​[36]

At the 0.5 scalar marker, corresponding to when the universe was half its current size, a grayed bar is marked Δt. This zone identifies a transition period, occurring near the 1.75 to 2 marker in conformal time. Around this identified transition zone, the curve flattens, indicating a constant acceleration of the universe’s expansion.​[37] Through mathematical approximation, this 0.5 scalar marker corresponds to 8 Gya, an important node identified by this study's logarithmic model. This remarkable correspondence highlights a subtle yet profound zone of change, demarcating the shift in the universe’s expansion rate near our predicted 8 Gya node of change.

The dating of this event can be estimated by other means. It has been placed as starting around 9 Gya of 15% before the log node with some estimates saying it begins 10 Gya, which would be 33% from the log node. The presence of this energy grows with the full impact observed by  6-7 Gya, which is at the 25% explicit node after the 8 Gya Major Node. Thus, we see that this dating comfortably surrounds the third node of cosmic evolution. This event further helps to demarcate this node in time, which led to the formation of rocky planetary systems.

The mechanics of this shift are currently attributed to “dark energy,” which could be called “hidden energy” as it’s not been directly observed. In the literature, the universe is now considered to be dark-energy dominated. Whatever its mechanism, our interest is raised by the mystery of the timing of this event and its correspondence to the 8 Gya node.








2) Mature Galactic Structures: “Metal-rich, Thinner & More Stable—The Classic Thin Disk






We have already highlighted that a major structural maturation occurred. While ‘thin disk’ in general might suggest something minor or delicate, we would do better to consider it a 'galactic limb' placed like a cocoon within the thick disk, providing more structure to the galactic body. By the 8 Gya node, the classic thin disk—with its balanced, flat, and uniform three-dimensional geometry—became the principal site for ongoing star and planet formation. The disk’s reduced turbulence, circular stellar orbits, and chemically enriched environment made it especially favorable for rocky planet formation and their long-term evolutionary development. This transformation did not mean a physical “thickening” of the disk; rather, it signified a shift toward greater dynamical stability and uniformity within the galactic midplane—a state critical for supporting the processes that lead to habitable worlds.​[38]

In summary, the classic thin disk stabilized star-forming regions by enabling more ordered stellar orbits and providing the sustained, calm conditions essential for long-term planetary evolution. Before this transition, the Milky Way was more chaotic, dominated by the thick disc—a place where stars followed random orbits and interstellar turbulence often disrupted planetary systems. As this refined thin disk emerged, stellar motion became more circular,  fostering a controlled, supportive environment for star and planet formation. The disk can be considered to be a galactic womb, a nurturing container for planetary development from which the amazing variety of planets emerged.

Let us parse out two stages of development on either side of the formation of the classic thin disc. The first occurred at 10-9 Gya, between the 1/3 precursor node to 15% log distance from the Major Node. Here, initial
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