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1 Preliminary Ideas for Periodizing Big History 

“The effort to understand the universe is one of the very few things which lifts human 
life a little above the level of farce and gives it some of the grace of tragedy”. These 
words of Nobel laureate Steven Weinberg (1993: 155) undoubtedly deserve attention, 
although they dramatize the origins of interest in the problems of the Universe. In 
fact, no justification is required to explain the desire to understand the origins of all 
things. This desire to see the world in its entirety is inherent in the human psyche. It is 
an inherent property of the mind of a certain type of people who strive to reach deeper 
causes (although they can never stop on this path). In recent decades, the direction 
of studying the Universe as a whole (and not just its specific parts) has strengthened 
significantly. This was especially evident in the development of Big History. 

Big History provides a unique opportunity to present the development of the 
Universe as a single process, to see the vector of change in some of its important 
characteristics (such as complexity or energy) at different phases of Big History.1 But 
this advantage becomes a disadvantage due to the reduction of the entire picture of 
development to only one line. At the same time, common features of development,

1 The distinction between development of the Universe and Big History is not so important for us 
in this context. However, sometimes the history of the Universe includes complex adaptive systems 
(life) and sometimes not. So sometimes the history of the Universe is larger than the current Big 
History and sometimes smaller. 
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functioning and interaction are found in the most seemingly dissimilar processes 
and phenomena, demonstrating a special aspect of the universality of evolution as a 
reality of similarities that take place in many manifestations at all its levels and lines 
(see about this in Chapter “Big History Periodization. Complexity, Directions, and 
Phase Characteristics” [Grinin & Grinin, 2025] in this volume). It is worth noting 
that combining the opportunities of Big History with the approaches of evolutionary 
studies can open new broad horizons in this direction (see, e.g., Grinin et al., 2011a, 
2011b; Panov et al., 2020). This opens up a lot of new perspectives in understanding 
universal evolution and Big History, and creates a unified field for interdisciplinary 
research. And for a deeper understanding of Big History, its periodization is of 
particular importance. 

The periodization of any history (as well as the historical process and universal 
evolution), and therefore Big History, is a special kind of systematization, which 
consists in the conditional division of the historical process into certain chronolog-
ical periods. These periods have certain distinctive features, which are determined 
depending on the chosen basis (criterion) of periodization; and for this purpose, a 
variety of reasons can be selected (for more details, see Grinin, 2006a, 2006b, 2007; 
Grinin & Korotayev, 2009: Chapter 2; about problems in Marxian periodization 
see Grinin & Grinin,  2023; on similarities and differences between two procedures 
of systematization – typology and periodization – see Grinin & Korotayev, 2009: 
Chapter 2; Grinin A. & Grinin L., 2024). 

Now, consider the question “Why Should We Periodize Big History?” in more 
detail. 

2 Why Should We Periodize Big History? 

Let us look at the purposes of periodization in Big History. Of course, they are 
not strictly separated from each other. Any history is presented in accordance with 
some periods chosen by the historian, and the system of these periods constitutes 
periodization. 

Thus, the first purpose of periodization is the convenience of presenting the 
material. For Big History with its huge and diverse material, this is even more 
important. 

The second goal is a more or less logical ordering of facts and material. In 
the case of underdevelopment of science, in the case of a lack of facts or for educa-
tional purposes, some intuitively understandable, obvious divisions and criteria are 
chosen, for example, the periods of reign of monarchs. For Big History, of course, 
everything is somewhat more complicated. But here, too, natural divisions/criteria 
are easily found: inanimate nature—living beings—human society. This allows us 
to divide the material and move from one phase to another more logically, easily, 
and more productively. Three-phase periodization in Big History is rather common. 
The three-volume Big History Anthology (Rodrigue et al., 2015, 2016, 2017) was  
constructed according to it. It is also widely used in our volume—for example, in
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Chapter “Integrating the Tree of Knowledge and Combogenesis Approaches to Big 
History” (Volk & Henriques, 2025, this volume). Its authors present two periodiza-
tions. Of these, Tyler Volk’s periodization consists of these three phases. True, they 
are named more academically: “Realm of physical evolution”; “Realm of biological 
evolution”; and “Realm of cultural evolution” (see also Volk, 2017, 2020). Gregg 
Henriques’ periodization consists of four phases; we will return to it later. Although 
David Christian’s Map of Times (2011) has five parts (animate Universe, life on Earth, 
early human history, Holocene, modern era), it is actually a three-part periodization, 
since early human history, Holocene, and modern era are three subdivisions of a 
common major phase, “human evolution and history”. 

A de facto three-phase periodization of the Big History can be also found in the 
seminal monograph of Erich Jantsch (1980; see also Voros, 2019: 64–65), as well 
as in The Structure of Big History by Spier (1996): Astronomical Regimes—Organic 
and Biological Regimes—Human Regimes.2 A rather special version of three-phase 
(“three-eon”) periodization of the Big History has been proposed by one of the 
authors of the present chapter (see Chapter “Comparing and Contrasting Big History 
Singularity Trends of the Big Bang and Terrestrial Evolution” [Korotayev, 2025] in  
this volume). 

David LePoire (2014, 2015a, 2015b, 2016, 2020a, 2020b)3 proposes four phases— 
cosmic, life, humans/mind, and history.4 But here the question of whether the tran-
sitional phase can be treated as equal to the main ones is debatable. In our opinion, 
the phase humans/mind is a transitional phase from the biological to the social. And 
since David LePoire does not introduce transitional phases between the cosmic and 
life, we believe that it would be methodologically correct to combine the phases 
humans/mind and social into one, dividing it into subphases. In this case, a three-
phase division would result. We will return to the question of the correctness and 
importance of establishing a hierarchy of taxonomic divisions below. 

We do not want to say in any way that the three-phase periodization of Big History 
is a primitive approach. Not at all. Especially if the three-phase periodization is done 
in two or three levels, that is, the largest phases are divided into several smaller ones, 
and those in turn, into smaller ones. By the way, with such a composite periodization, 
the second and third levels of periodization may include not just three phases, but

2 In fact, he identifies three main phases in his 2015 book (Spier, 2015): Cosmic Evolution—Life 
on Earth—Human Evolution. However, according to the levels of complexity, he has five phases: 
Cosmic Evolution (The Emergence of Simple Forms of Complexity)—Our Cosmic Neighborhood 
(The Emergence of Greater Complexity)—Life on Earth (The Widening Range of Complexity)— 
Early Human History (The Emergence of the Greatest Known Complexity)—Recent Human History 
(The Development of Greatest Known Complexity). But still, this approach includes serious method-
ological errors. It is obvious that the Emergence of the Greatest Known Complexity and the Devel-
opment of Greatest Known Complexity are one phase. It can be divided into two subphases, but 
this will be a different level. Life on Earth (The Widening Range of Complexity)—the title does not 
reflect the level of complexity development. Should we be talking about the emergence of a new 
level of complexity (e.g., supercomplex)? And not about the development of complexity variability. 
3 See also his Chapter “A Simple, Compatible, and Extensible Big History Framework and 
Periodization Based on Previous Findings” (LePoire, 2025) in this volume. 
4 For similar four-phase periodizations see, e.g., Kurzweil (2005) or Bohan (2020). 
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more or less than three (see, e.g., Chapter “Comparing and Contrasting Big History 
Singularity Trends of the Big Bang and Terrestrial Evolution” [Korotayev, 2025] in  
this volume).5 

For many tasks, three-phase periodization is a good option. It is important to 
understand that (a) three-phase periodization is not suitable for all scientific and 
other tasks; (b) it is not always able to show transitional phases; (c) it is not able to 
show lateral or alternative lines of development of Big History. Many phase peri-
odizations focus on the transitions with the implicit assumption that the new are built 
upon the previous platforms that were built with previous transitions. As we saw 
above, with regard to transitional phases, it is necessary to either distinguish them 
systematically, that is, at each transition from one main phase to another, or make 
them into subphases. 

The third goal is to identify the most important nodal points of the process. It 
is present in any periodization, but in some it plays a leading role. This is especially 
true for educational periodizations, such as David Christian’s thresholds (Christian, 
2008, 2018; Christian et al., 2014). Ken Gilbert’s (2014) periodization is largely 
similar. 

The fourth goal is to show the complexity of the process. In this case, several-
level periodizations are used (e.g., Aunger, 2007). 

The fifth goal is to find a common criterion for many processes. However, the 
task to find a common criterion for all processes is impracticable. Eric Chaisson’s 
(2001, 2005) research provides a good anti-example here (see also below). See also 
Erhard Glötzl’s Chapter “Unification of Biological and Cultural Evolution Through 
Natural Periodization” (Glötzl, 2025) in this volume for a more successful attempt 
based on informational complexity (but only for the “terrestrial” eon of the Big 
History). 

The sixth goal is to try to use periodization to reveal deep processes and levels, 
to show the mechanisms of transitions from level to level. This is a very important 
task, especially if the periodization has 2 or 3 levels. Combining transition periods 
with the main ones is, of course, acceptable for certain purposes, but it is necessary 
to understand that this greatly simplifies the result, and prevents one from seeing the 
mechanisms of transition. 

The sixth goal is connected with the seventh goal—to show the growth of 
complexity and its attributes, characteristics, and mechanisms of complexity

5 In connection with the above, it makes sense to dwell on Gilbert’s periodization. In essence, 
Gilbert (2014) also has a three-phase periodization: A. Evolution of Matter; B. Evolution of Life; 
C. Evolution of the Mind. Only, as we see, instead of Evolution of Society he chooses Evolution 
of the Mind. The criterion is generally clear here. But within the largest phases he identifies major 
changes (breakthroughs). And here the criteria and logic are less convincing. For example, in phase 
C (Evolution of the Mind) he identifies 6 sub-phases/periods. The penultimate is The Axial Period. 
Then comes The Twentieth Century. At the same time, the author explains why he does not take 
the Industrial Revolution as the Origin Event: “While an economic historian would likely add the 
Industrial Revolution next, I interpret it not as an Origin Event in itself but rather, like the American 
Revolution and other movements” (Gilbert, 2014: 134). We cannot explain this by anything other 
than a complete disregard for the methodology of periodization, wrong choice of periodization 
criteria, and an eclectic approach. 
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growth; see, e.g., Aunger (2007), or Chapter “A Simple, Compatible, and Extensible 
Big History Framework and Periodization Based on Previous Findings” (LePoire, 
2025, this volume), Chapter “Big History Periodization. Complexity, Directions, 
and Phase Characteristics” (Grinin & Grinin, 2025, this volume), and Chapter “Com-
paring and Contrasting Big History Singularity Trends of the Big Bang and Terrestrial 
Evolution” (Korotayev, 2025) in this volume. 

It is possible to single out other goals.6 All the goals are interconnected, but it is 
unlikely that all of the stated goals will be present in one periodization. Therefore, 
the theorist must clearly define the goals of her or his own periodization. Overloading 
with goals leads to complication of periodization and loss of its clarity. 

3 What is Periodization as a Procedure? 

We emphasize that, without any doubt, periodization is a very effective method 
of analyzing and organizing material. Aron Gurevich rightly stressed that “human 
thought cannot help but divide any historical process into certain periods” (2005: 
681). And it is no coincidence that many scholars noted its great significance for 
the study of history and/or social macroevolution (see, for example, Bentley 1996; 
Gellner, 1988; Green, 1992, 1995; Grew,  2006; Maynes & Waltner, 2012; McKeown, 
2007; McNeill, 1995; Modelski, 1997; Stearns, 1987; see also some of our research: 
Grinin, 2006a, 2006b, 2007; Grinin & Korotayev, 2009: Chapter 2; Korotayev, 2006). 

Facts and hypotheses known to date make it possible to develop a periodization 
of both cosmic evolution and Big History in general. The creation of a periodization 
(based on facts) is always evidence that history has reached some level of maturity. 
And this statement is very important for such a relatively young discipline as Big 
History. Periodization is a very capacious procedure that allows us to group facts in 
a special way so that we are able to review the entire course of history with a certain 
result. We emphasize that, to carry out periodization, it is necessary to identify some 
basis that reflects a change in a certain quality. Thus, periodization gives events a 
certain meaning (setting a certain vector of development), although, we emphasize 
again, it coarsens reality. 

But we are confident that familiarity with even a brief periodization of the history 
of the Universe already gives the reader a certain idea of its evolution and the vector of 
this universal and ultra-long process. Moreover, the complex periodization of the Big 
History and its individual phases in this monograph will help to better understand 
the history of our Universe. Let us repeat what we said in Introductory Chapter 
“Navigating Complexity in Big History—Exploring Periodization Across Cosmic 
and Biosocial Dimensions. An Introduction” (LePoire et al., 2025, this volume). 
Despite the different approaches, we believe that all periodizations presented in this 
collective monograph are complementary, since we proceed from the idea that it is

6 For example, there are composite/eclectic periodizations, when the author collects all the key 
points that others highlight. 
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possible to use not just one periodization, but a system of periodizations at the same 
time. 

But it is important to repeat that any periodization deals with extremely complex 
phenomena of processual, developing and temporary types, and therefore inevitably 
coarsens and simplifies historical reality. 

It is extremely important to understand that any periodization is quite condi-
tional; it should be treated as a more or less convenient tool of analysis, and not as 
some kind of absolute truth. Precisely because a number of researchers treat their peri-
odizations as the absolute truth, they extrapolate this approach to the periodization 
of their opponents. As a result, heated battles take place, which turn out to be essen-
tially fruitless, since the goals and objectives of each periodization may be special.7 

And if the tasks of periodization differ greatly among different researchers, then 
their foundations and approaches cannot coincide, especially one hundred percent. 
And the tasks, as we have already mentioned above, vary greatly. For example, a 
periodization can be done for purely educational, pedagogical purposes (and also 
with respect to particular disciplines—astronomy, biology, anthropology, history). It 
is clear that such a periodization is based not so much on scientific foundations and 
criteria, but on criteria arising from the content of educational courses and the level 
of students. However, of course, even educational periodizations must correspond to 
known facts (see the “Sixth rule” below). But let us add that for pedagogical purposes 
(as often for scientific purposes), especially for students who already have an idea 
of Big History, it makes sense to present not one, but different periodizations and 
approaches to them, so that students (a) could see not a flat, but a multidimensional 
panorama of the development of Big History; (b) understand that there is no absolute 
truth, but there are scientific procedures that help solve certain problems. Inciden-
tally, this volume contains a number of chapters that describe various approaches 
to periodizations.8 And they can help in teaching Big History. Incidentally, in our 
opinion, it would be useful to have the topic of periodizations of Big History in 
academic courses. 

Generally speaking, any periodization suffers from one-sidedness and some 
discrepancies with reality. However, as was noted by Karl Jaspers (2021/1949), these 
simplifications can serve as arrows pointing to essential points. Moreover, the number 
and significance of such tensions can be sharply reduced, since the effectiveness of 
periodization is directly related to the extent to which its author understands the 
rules and features of this methodological procedure (see more about these proce-
dures below). Unfortunately, these issues (as well as problems of periodization in 
general) are not given adequate attention, which leads to serious difficulties (as we 
saw in Gilbert’s [2014] work). Moreover, a number of scholars unreasonably belittle 
the role of the periodization procedure and often directly contrast the concepts of 
process and stages as mutually exclusive (see, for example, Shanks & Tilley, 1987;

7 However, some are not compatible with a complexity model. 
8 See, e.g., Chapter “A Simple, Compatible, and Extensible Big History Framework and Peri-
odization Based on Previous Findings” (LePoire, 2025, this volume) and Chapter “Comparing and 
Contrasting Big History Periodization Approaches” (Solis & LePoire, 2025) in this volume. 
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see also Marcus & Feinman, 1998: 3; Sztompka, 1993). However, one can agree with 
Robert Carneiro that the opposition between process and stages is a false dichotomy 
(Carneiro, 2000), since stages are continuous episodes of an ongoing process, and 
the concept of process can serve to develop the concept of stages (Goudsblom, 1996). 

One should not lose sight of the fact that the periodization procedure is always 
associated with the problem of finding conventional boundaries: where one period 
ends and another begins (sometimes where one process clearly predominates, 
because usually the processes overlap). Fully aware of the gradual and conventional 
nature of such transitions, the difficulty of indicating the exact moment, we still must 
indicate such boundaries (to some extent, this can be compared with the procedure for 
approximating curves in mathematics). Above we have mentioned the rule of addi-
tional bases, which facilitates the implementation of such a procedure. In this case, 
general changes within one phase (stage/formation) of the historical process are taken 
as the basic foundations, and primary aromorphic changes along the “leading”, actu-
ally arogenic line of the historical process are taken as the additional (chronological) 
basis.9 

4 Rules of Periodization 

Our own research, analysis of various positions expressed in works devoted to the 
problems of periodization, allowed us, taking into account system-wide require-
ments, to formulate a system of methodological guidelines for creating a periodiza-
tion of history, while we were forced to formulate some rules completely indepen-
dently. Although these rules are highlighted for the periodization of history and 
the historical process of society, in our opinion, they also have methodological 
significance for the periodization of the Big History of the Universe, Earth, and 
humankind. 

The first rule is the rule of identical bases, according to which the construction of 
periodization requires, when identifying periods of equal taxonomic significance, to 
proceed from the same criteria. For example, it is illogical to single out one period 
on one basis (e.g., complexity), and the next on another (e.g., rate of diffusion). If 
division into periods/phases occurs in several steps or stages (that is, large periods are 
divided into smaller periods/subperiods, etc.), then for each stage of division the basis 
for distinguishing periods can be different (that is, one single basis for distinguishing 
periods and another, but unified—to highlight the substages within them). We saw 
this above in the example of the last two phases of Spier (2015). However, it is

9 The line of aromorphic progress consists of the most important qualitative changes (breakthroughs) 
that lead to an increase in complexity. The line of aromorphic progress is the line that is artificially 
singled out as a result of scholarly studies, while evolution is always multilinear. For a better 
understanding, it is worth remembering the rule of payment for aromorphic progress, which says 
that certain evolutionary success can be provided by others’ failures, lateral directions, deadlocks, 
regresses, degradations, involutions, extinctions, etc. (for details see Grinin, Korotayev, & Markov, 
2011; Grinin et al.,  2020; Grinin & Korotayev, 2023). 
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also very desirable that all these grounds be interconnected in a certain way. In our 
opinion, this rule is not observed especially often, therefore many periodizations do 
not have clear criteria, and the chosen bases are either unclear or completely arbitrary 
and inconsistent; often the basis of periodization is eclectic and changes from phase 
to phase (see, for example, Green, 1995). Below we show how one of the authors of 
this chapter, in his work on cosmic evolution (Grinin, 2013), used different grounds 
to present different periodizations of cosmic evolution. 

The second rule—the rule of hierarchy—looks as follows: with complex peri-
odization, that is, one where large steps within themselves are divided into smaller 
stages (and such fragmentation, in principle, can have three or four levels), the periods 
of each subsequent level of division must be taxonomically less important than the 
periods of the previous level. For example, a three-level periodization (Eon-Era-
Epoch/Period) can be found in Aunger’s (2007) article or in Chapter “Comparing 
and Contrasting Big History Singularity Trends of the Big Bang and Terrestrial 
Evolution” (Korotayev, 2025, this volume).10 In this chapter, the whole course of the 
Big History is subdivided into three eons identified on the basis of the complexity 
growth pattern that is characteristic for the respective eon; each eon is subdivided 
into eras identified on the basis of the complexity growth driver that was typical 
for the respective era; and, finally, each era is subdivided into epochs identified on 
the basis of the highest level of complexity achieved within the respective epoch 
(thus, the borders between epochs correspond to complexity jumps such as emer-
gence of hadrons, recombination, Cambrian explosion, Upper Paleolithic Revolution, 
transition from foraging to food production, and so on). 

The third rule, the rule of equality of periods of one order, indicates the need 
to characterize each period with approximately the same completeness. In practice, 
some theorists identify a number of periods only with the aim of highlighting one 
of them. This applies, in particular, to post-industrialist sociologists, such as Alvin 
Toffler (1980), for whom periodization serves as a kind of brief introduction to the 
main topic. For certain purposes, such a technique may be legitimate, but without 
careful study and justification, periodization hardly has the right to claim to be truly 
scientific. 

The fourth rule is the rule of close connection with theory. Our research has shown 
that there are two extremes in the choice of bases. Some authors attach absolute 
importance to selected factors, with the result that, in the words of Pitirim Sorokin 
(1992: 522), they are partially right, but at the same time unilaterally wrong. But 
others do not think at all about the connection between periodization and concepts 
(on this, see Bentley, 1996; Stearns, 1987). We believe that in order to determine the 
scientific nature and value of periodization, it is extremely important to understand 
how the basis of periodization is related to the general concept of the researcher 
and to the purpose of periodization. In the example below, when Grinin introduces 
different bases for different periodizations, it is also shown how he proceeds from

10 Note that Aunger (2007) and Korotayev (2025) acknowledge explicitly that they have borrowed 
this three-level nomenclature from geologists who use it for the periodization of the geological 
history of our planet. 
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the connection between theory and known facts. Some approaches to periodizations, 
on the one hand, enrich the understanding of the diversity of periodizations, and 
on the other hand, demonstrate how the foundations are identified. Periodization is 
an integral and organic part of the theory of the historical process. Therefore, its 
foundations, as well as the explanation of complex and borderline cases, must lie in 
the general theory. In turn, periodization largely structures the theory of the historical 
process and gives it a scale of measurement. 

The fifth rule is the rule of additional bases. The periodization of the historical 
process cannot be simple. On the one hand, in connection with the transition to a new 
level of development, all spheres of society must change. On the other hand, society, 
and especially humanity, biosphere, Solar System, Galaxy, the Universe as a whole 
are very complex systems, the development phases of its parts do not coincide, and as 
a result, changes in different areas occur at different times. Therefore, it is necessary 
for periodization to explain such a discrepancy. Consequently, in periodization it is 
necessary to distinguish between its semantic (conceptual) and chronological sides. 
In other words, in addition to the main basis of periodization, which determines the 
number and characteristics of the identified periods, we also need an additional one, 
with the help of which the chronology is clarified (we will later show how this rule 
is used in some specific periodizations). 

Finally, the sixth rule. We are talking about a self-evident, but nevertheless often 
ignored requirement: the need for correspondence, at least to some acceptable extent, 
of the theoretical structure to empirical facts. 

5 The Main and Lateral Lines in Periodizations 

There are different directions in evolutionary development/complexity growth as well 
as in any history, including Big History. However, in retrospective we try to point out 
the one (main) line. Of course, it is a simplification of the historical process. What 
can we do with this simplification? One of the ways (good one for many cases) is 
to point out the main line and to try to identify lateral ones. For Big History, the 
main line can be, for example, the line of aromorphic (or arogenic) progress (for 
the notion of the aromorphosis in biological and social evolution see, e.g., Grinin & 
Korotayev, 2023; Grinin et al., 2011c, 2020). The line of aromorphic progress is 
delineated by the most important qualitative changes (breakthroughs) that lead to an 
increase in complexity. The main line of aromorphic progress is artificially separated 
as a result of scientific research, while evolution is always multilinear. For a better 
understanding, it is worth remembering the rule of payment for aromorphic progress, 
which says that certain evolutionary success can be provided by others’ failures, 
lateral movements, deadlocks, regresses, degradations, involutions, extinctions, etc. 
(for details see Grinin & Korotayev, 2023; Grinin et al., 2011c, 2020). 

However, because we do not know most episodes of the Big History, for its 
periodization, this approach is, in fact, the only one, since so far, we only know 
(starting from the formation of the Solar System) only one arogenic line of the Big
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History, although the lateral lines of the history of some planets of the Solar System 
are becoming better known to us every year. However, we may try to show possible 
lateral branches of evolutionary lines in periodizations. In Chapter “Big History 
Periodization. Complexity, Directions, and Phase Characteristics” (Grinin & Grinin, 
2025, this volume), we show how this could look. 

6 Types of Big History Periodizations 

1. Two-phase periodization. The entire history of the Universe is sometimes divided 
into two large, but very unequal eras: (1) the Early Universe (up to about the first 
370 thousand years after the Big Bang singularity11 ) and (2) our era (the rest of the 
time). This is what Sazhin (2002) does, for example. Two-stage periodization can 
also be distinguished due to the fact that somewhere around 9.8 billion years after 
the Big Bang (about 4 billion years ago), the force that leads to its expansion became 
greater than the sum of the forces preventing this12 (see more about this below). 

2. Three-phase periodization: Radiation-dominated era—Matter-dominated 
era up to the formation of stars and galaxies—Era of stars and galaxies. The 
logic of events in the cosmic phase of Big History rather leads to a three-stage 
periodization, which is based on the division of cosmic evolutionary history into 
three eras:

• early universe or radiation-dominated era;
• matter-dominated era up to the formation of the first stars and galaxies;
• our own era of stars, galaxies, and their clusters (“Stelliferous Era”). 

In a vague form, such a division is found in the works of astrophysicist and 
researcher of Big History Eric Chaisson (2001) and Fred Spier (2015), who relies in a 
number of respects on Chaisson’s approaches. They distinguish radiation-dominated 
era and the matter-dominated era. But the place of the period of galaxy formation in 
their periodization has not been determined. In addition, note that in Spier’s book, 
the dating of various processes raises a number of questions. 

A very consistent three-term periodization is given by Khvan in the book Furious 
Universe (2008): (1) radiation-dominated era (according to Khvan, it lasted until 
the recombination of hydrogen. At the moment, the generally accepted figure for this 
event is around 370 thousand years after the Big Bang Singularity/BBS [for example, 
Gorbunov & Rubakov, 2018], but Khvan himself provides somehow different datings; 
they range between 300,000 and 700,000 years); (2) matter-dominated era up of 
the formation of atoms and molecules (according to Khvan, it lasted until 2–3 billion 
years after the BBS when, in his opinion, galaxies and then stars were formed.

11 That is, up to the end of recombination epoch (cf., e.g., Chapter “Comparing and Contrasting 
Big History Singularity Trends of the Big Bang and Terrestrial Evolution” [Korotayev, 2025] in this  
volume; see also Korotayev, 2024). 
12 See, e.g., Frieman et al., (2008) and Ryden (2017). 
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However, as we will see below, the first stars and galaxies were formed significantly 
earlier); (3) galaxy-dominated era, when the formation of large-structure cosmic 
formations in the Universe occurs (until now; and if we consider periodization in 
evolutionary terms, then before the formation of the Solar System and the Earth 
about 5 billion years ago). 

As we can see, Khvan’s periodization is based on the criterion of dominance of the 
forms of existence of matter/energy, which looks productive. However, its datings 
already significantly contradict modern data. Accordingly, the duration of the phases 
should be changed.13 

3. Cosmic periodizations on other grounds. After getting acquainted with 
various periodizations of cosmic history, Grinin (2013) came to the conclusion that 
it makes sense to build a periodization of the history of the Universe on other princi-
ples, which are also important for understanding certain aspects of cosmic evolution. 
In addition, they significantly complement the above periodizations. 

3.1. The first principle is based on the structural complexity of matter and its 
accumulations. Here we can distinguish five eras, and taking into account the period 
of inflation—six (we will designate the era of inflation as the zero era, taking into 
account its rather hypothetical nature): 

1. Inflaton equation of state with negative pressure (the so-called bosonic conden-
sate) with a transition to the decay of the inflaton field and the formation of 
elementary particles. The period lasted a tiny fraction of a second. 

2. The elementary level of structures, when the substance consisted of elementary 
particles. These are either not structured particles at all (like photons, electrons 
and quarks, arising directly from energy), or having a structure of no higher than 
one level (neutrons and protons, consisting of quarks, and atomic nuclei of light 
elements, consisting, with the exception of the light hydrogen nucleus, of protons 
and neutrons). The latter do not yet have a complex spatial structure, which is 
characterized by the fact that the voids within these structures are orders of 
magnitude larger than the matter itself. The period lasted until the end of the era 
of recombination of hydrogen atoms, that is, up to 370 thousand years after 
the BBS. During the same period, elementary particles of dark matter were also 
formed. 

3. The atomic level of structures, that is, matter in its already supra-elementary 
forms. For the first time, a fundamentally new structure of matter arose—atoms. 
Structurally, atoms are fundamentally different from atomic nuclei, since here 
opposing forces combine: atomic nuclei and electrons (that is, electromagnetic 
forces begin to act)—and a new type of spatial structure is formed. This, in fact, 
is the first example of the classical structure of a discrete system (a core around 
which peripheral elements interacting with the core are grouped), which is then 
repeatedly used in evolution (see more about this below). The era lasted from

13 Note, e.g., a widely accepted three-phase periodization of the cosmic history into: (1) the 
radiation-dominated era (up to about 47 thousand years after the BBS); (2) the matter-dominated 
era (from 47,000 to about 9.8 billion after the BBS); (3) the dark-energy-dominated era (since about 
9.8 billion) (e.g., Ryden, 2017). 
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370 thousand years to the first tens of millions of years after the BBS. The fact is 
that the masses of atomized (and molecular - see below) matter required a very 
significant time to cool for primary clustering and concentration into giant gas 
clouds. 

4. The predominance of amorphous macrostructures in the Universe, that is, the 
condensation of the bulk of matter into huge gas clouds; thus, the first outlines of 
its future large-scale structure were laid in the structure of the Universe. It lasted 
until the formation of the first stars and galaxies (that is, up to 150–400 million 
years after the BBS). 

5. Formation of the primary large-scale stellar-galactic structure. The first 
stars were short-lived; it took time to form a large number of stars, respectively 
galaxies, their clusters, and superclusters. Whatever the sequence in which the 
large-scale structure of the Universe was formed (there are different points of 
view on this), this required a long time. Conventionally, we can assume that this 
took a period of up to 1 billion years. It can be recalled that the age of our Milky 
Way galaxy is estimated to be approximately 12 billion years; thus, approxi-
mately, the indicated period of 1.5–2 billion years is the time after which the 
more primary elements of large modern galaxies were formed. 

6. Formation of modern large-scale stellar-galactic structure. However, we must 
take into account that modern galaxies, including the Milky Way, consist of 
elements that are very different as regards the time of their formation (as well 
as composition and other characteristics), so if, for example, the halo of our 
galaxy was formed in the first 2 billion years after the BBS, then other structures, 
including the brightest and largest stars and their associations, emerged much 
later. Thus, the main characteristics of the structure of the modern Universe 
were formed over several billion years. Probably, by the time stars like the Sun 
appeared, it acquired its main features. Apparently, it is no coincidence that by 
this time megaevolution had already prepared for the transition to a new level of 
development (the period started around 1.5–2 billion after the BBS and continues 
up to the present). 

3.2. The second principle that Grinin (2013) laid as the basis for alternative 
periodization is the growth of complexity of basic discrete units of matter.14 Here we 
can distinguish six periods.15 Moreover, the increase in the complexity of units of 
matter at the micro level leads to a corresponding increase in structure at the macro 
level. 

To preface further discussion, let us point out that, according to modern ideas, a 
number of important metamorphoses occurred in the very first second after the Big 
Bang Singularity/BBS (see, e.g., Chapter “Comparing and Contrasting Big History

14 Note, however, that the present account does not reproduce copiously the account found in 
Grinin (2013); it is substantially modified by taking into consideration cosmological discoveries of 
the recent years. 
15 We may speak about seven, if we take into account the hypothetical substance of inflaton; the 
inflaton will be designated as the zero state. 
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Singularity Trends of the Big Bang and Terrestrial Evolution” [Korotayev, 2025] in  
this volume; see also Korotayev, 2024).16 

1. False vacuum (inflaton), which was possibly a condensate of unstable particles 
(bosons). 

2. The simplest (indivisible) primary fundamental elementary particles, which do 
not consist of any other particles (are born from energy), such as: (a) quarks, 
leptons (electrons, neutrinos), and (b) carriers of four physical interactions 
(bosons, gluons, photons). Within a tiny fraction of the first second after the 
Big Bang, these and many other elementary particles were born from energy in 
the process of falling temperature and pressure. At this level, therefore, particles 
arose that created such important phenomena as light, electromagnetic, and other 
radiation. 

3. Subatomic elementary particles—baryons (protons and neutrons) and mesons 
(providing the connection of elements in nuclei), which were formed from 
elementary particles, quarks. This formation occurs already approximately 10 µs 
after the Big Bang Singularity (and is called hadronization, that is, the release of 
hadrons—baryons and mesons—from the quark-gluon plasma that had appeared 
by that time). Baryons (both individual particles and as part of atomic nuclei and 
atoms) form stellar (light, baryonic) matter, as well as the matter of planets and 
other celestial bodies. After the same first 10 µs, dark matter particles were prob-
ably formed. The process of the hadron formation continued up to about the end 
of the first second after the BBS. 

4. Atomic nuclei of light elements (hydrogen, helium, lithium), in which protons 
and neutrons got united through strong interactions during the Big Bang nucle-
osynthesis epoch. The period of their formation lasted from about 10 s to 
approximately 15 min after the Big Bang Singularity/BBS.17 

5. Atoms of light elements. After a long time, these positively charged atomic 
nuclei were able to combine with negatively charged electrons in the process of 
recombination, which ended 370 thousand years after the Big Bang Singularity/ 
BBS. As a result, atoms of hydrogen and helium were formed (as well as a very 
tiny proportion of lithium atoms). 

6. Atoms of elements heavier than hydrogen and lithium (so-called metals) 
began to form as a result of the nucleosynthesis within the first stars and their 
explosions as a result of compression. The process began with the death of the 
first stars (formed, according to the latest data, 150–200 million years after the 
Big Bang Singularity) and continued for several billion years until atoms of all 
natural elements, including uranium and plutonium, were formed in more or

16 For more detail see Baumann (2022), Coc (2017), Coc et al., (2014), Gorbunov and Rubakov 
(2018), Hawking (2009), Karki (2010), Loeb (2006), May et al., (2008), Morison (2015), Mukhanov 
(2005), Petter (2013), Ryden (2017), and Sunyaev and Chuba (2009). 
17 Perhaps it is worth noting that in some respect all of these transformations are just physics doing 
its thing with cooling below the binding energy, which does generate the diversity of particles for 
later complexity increases. The complex physical systems arise with the energy flows due to the 
conversion of potential gravitational and nuclear energy. 
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less significant quantities. This process continues to this day (here, according 
to modern data, there were subphases—up to iron/Fe, up to rubidium/Rb, up to 
lead/Pb, heavier than lead [Arcones & Thielemann, 2023; Grinin, 2024; Kasen 
et al., 2017; Korotayev & LePoire, 2025; Yamazaki et al., 2022]). Unlike previous 
processes, which occurred very quickly throughout the Universe as a whole, this 
process occurred: (a) gradually, (b) locally in stars or during star mergers, and 
(c) in special conditions. Atoms of elements heavier than hydrogen and helium 
(“metals”) subsequently served as the basis for the formation of planets and the 
Earth in particular. 

7. Molecules of hydrogen, helium, lithium, and their compounds were formed in 
gas and dust clouds even before the emergence of stars (Galli & Palla, 2013; Lepp 
et al., 2002; Palla et al., 1995, etc.), just as they are formed today. Outside the stars, 
hydrogen molecules and many others are also formed on various celestial bodies 
where the temperature is suitable (planets, meteorites, comets) and in interstellar 
gas. Therefore, points 5 and 6 should be considered rather as a parallel evolution, 
because the processes of the formation of atoms and molecules largely proceeded 
in parallel, since they took place in different environments and on objects with 
different characteristics (see also about this in Chapter “Big History Periodiza-
tion. Complexity, Directions, and Phase Characteristics” [Grinin & Grinin, 2025] 
in this volume; see also Korotayev & LePoire, 2025). 

7 Self-Analysis of One of the Authors’ Periodizations 

As has been mentioned above, any periodization suffers from one-sidedness and some 
discrepancies with reality. Therefore, each author must deeply understand (a) the 
goals of her or his periodization; (b) the limits of its applicability and its limitations; 
(c) its advantages and disadvantages in relation to different problems; (d) not try to 
present his periodization as the only correct one, and the rest as incorrect.18 The same 
applies to the criterion of periodization. 

Attempts to prove that there is a single criterion for everything, the best one, 
as a rule, turn out to be unsuccessful. In this regard, it is useful to refer to Chapter 
“Development of Mass and Energy Rate (Density) of Dissipative Systems over Their 
Lifetimes: A Comparison of a Low-Mass Star, Like our Sun, a Human and the Roman 
Empire” (van Duin, 2025) in this volume. Martin van Duin points out that “energy

18 Of course, we are not talking about a situation where a periodization contradicts known facts. 
Inconsistency with the facts immediately makes the periodization defective. Checking the peri-
odization for compliance with the facts is the first thing that its creator or the one who uses the 
periodization should do. It happens that the periodization becomes outdated as a result of the 
discovery of new facts. For example, the periodization presented in Eric Chaisson’s book Epic of 
Evolution: Seven Ages of the Cosmos (Chaisson, 2005) contradicts some facts. Firstly, he separates 
the Galactic Epoch from the Stellar Epoch. Secondly, he considers the Chemical Epoch as a sepa-
rate epoch, which is unjustified. Chemical evolutionary development can only be considered as a 
continuous line of growing chemical complexity in Big History, as an integral part of other phases 
(see Grinin, 2024). 
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rate density (ERD) corresponds to the energy flow through a dissipative system 
to maintain its energy gradient and is defined as the energy rate (ER), normalized 
to mass. ERD has been proposed by Chaisson [2001] as a single, simple metric 
for complexity of a wide variety of systems over big time”. Van Duin’s goal is 
to assess the usefulness of this metric over the lifetimes of dissipative systems. 
He concludes that “ERD runs in to several issues, when it is applied as a metric 
of complexity of systems over their lifetimes. ERD does not capture information 
processing and, as a result, underestimates the complexity of biological and cultural 
systems. This hampers its application in a BH context, including its use for BH 
periodization. Alternative complexity metrics related to information processing need 
to be developed: information rate density may be a suitable candidate”. 

David LePoire (2016, 2020a, 2020b) and Andrey Korotayev19 use for identifi-
cation of the highest level Big History phases20 the pattern of complexity growth 
observed within a respective eon (hyperbolic acceleration vs. hyperbolic decelera-
tion). However, this criterion is used to identify only eons, whereas for the next/lower 
level (“eras”) another criterion is used. In Korotayev’s case this is the complexity 
growth driver that is characteristic for the respective era. LePoire’s next level is based 
on information mechanisms which is aligned with traditional disciplines. 

Let’s take Gregg Henriques’ periodization.21 It consists of four phases. Unfortu-
nately, there is a strange criterion here, which the author did not explain very well, 
but it is clear that it is needed to introduce Psychological Sciences. It is quite evident 
that the levels of Physical, Biological, and Social Sciences, on the one hand, and the 
one of Psychological Sciences, on the other hand, are not equal. 

Thus, the correctness of periodization (and its criteria), firstly, is always relative, 
not absolute. And this means that correctness means better correspondence to facts 
and data; fewer stretches and rough edges; greater heuristics, that is, it provides more 
opportunities for understanding the process; secondly, periodization is always better 
(more correct) only in certain “coordinates” of the study, that is, in certain, outlined 
circumstances and boundaries. And it is very desirable that the author outlines these 
limitations for her or his periodization. Just as there is no tool that is always and 
everywhere better than other tools, but there are tools for different purposes, so there 
is no periodization for all occasions. 

Below we present the self-analysis that was done in Chapter “Big History Peri-
odization. Complexity, Directions, and Phase Characteristics” (Grinin & Grinin, 
2025) in this volume with respect to the periodization presented in this chapter. To 
one degree or another, all the authors of our volume do this, but not all of them 
present their analysis explicitly in their chapters.

19 See Chapter “Comparing and Contrasting Big History Singularity Trends of the Big Bang and 
Terrestrial Evolution” (Korotayev, 2025) in this volume. 
20 After Aunger (2007), Korotayev calls them “eons”. 
21 See Chapter “Integrating the Tree of Knowledge and Combogenesis Approaches to Big History” 
(Volk & Henriques, 2025) in this volume, as well as Henriques (2003) and Henriques et al. (2019). 
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8 Aims and Objectives 

The periodization proposed in Chapter “Big History Periodization. Complexity, 
Directions, and Phase Characteristics” (Grinin & Grinin, 2025) in this volume has 
the following goals: 

a. to show schematically, but with sufficient completeness, the non-unilinear path to 
the complication of the forms of existence of systems in Big History. A unilinear 
approach in many cases prevents an adequate understanding of historical devel-
opment and processes.22 Unilinear process should not be confused with the line 
of aromorphic progress (see also point “b” below); 

b. to show schematically, but with sufficient completeness, the complex evolu-
tionary path of the development of complexity (mostly a synonym for the line of 
aromorphic progress), which was achieved through trial and error, a long search 
for the main path, and extensive and lengthy preparatory work; 

c. to show a certain rhythm in the development of complexity, which rhythm can 
be traced throughout the whole Big History, 

In order to achieve these goals, this periodization must fulfill the following tasks: 

a. to highlight various parallel to the main path, lateral, and dead-end evolutionary 
directions in the search for paths to greater complexity, so that we can speak 
about multilinear evolution toward complexity; 

b. to highlight the main and transitional phases in the periodization, while the latter 
should demonstrate a complex and costly search for the main path to a new level 
of complexity and the need for long-term preparatory work for such a phase 
transition; 

c. to discover in the change of main and transitional phases of Big History an internal 
rhythm that largely determines the movement toward complexity. 

From this, the reader can understand that the main criteria for the periodization 
we have chosen are: complexity levels,23 special characteristics of phases (main 
or transitional), and directions of these phases (main direction, parallel, lateral, or 
dead-end).

22 See, e.g., Kradin et al., (2000), Korotayev et al., (2000), Korotayev and Kazankov (2000), 
Bondarenko et al., (2002), Grinin (2007, 2014), Grinin and Korotayev (2011, 2023), Carneiro 
et al., (2017), and Korotayev (2020, 2021). 
23 It is the growth of complexity as such. In some other periodizations in this volume, they talk 
about the pattern of acceleration/deceleration of increase in complexity—see Korotayev (2024), 
as well as Chapter “Comparing and Contrasting Big History Singularity Trends of the Big Bang 
and Terrestrial Evolution” (Korotayev, 2025) in this volume; LePoire (2016), as well as Chapter “A 
Simple, Compatible, and Extensible Big History Framework and Periodization Based on Previous 
Findings” (LePoire, 2025) in this volume. Note that this is only done for identification of the highest 
level of their periodization—the eons, whereas at its lowest level, epochs are identified on the basis 
of the highest level of complexity achieved within the respective epoch. 
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9 Advantages and Heuristic Possibilities 

1. The opportunity to see a complex picture of the development and growth of 
complexity in Big History. 

2. Introduction into scientific circulation of new phases (planetary, etc.), which do 
not appear in other periodizations. 

3. Inclusion in the general picture of chemical evolution, which usually has no 
place in other periodizations, but which in our periodization scheme is quite 
successfully presented parallel to the main course of the Big History.24 

4. Despite its complexity, this periodization is not based on a complex taxonomy.25 

5. A large number of lateral, dead-end, and other lines open up opportunities for 
the development of this periodization, its completion, and thus make it possible 
to see an even more complete picture of the development of complexity. 

10 Disadvantages 

1. The main drawback arising from the advantages of our periodization is its 
complexity. 

2. For many purposes, this complexity is unnecessary. 
3. For educational purposes, it is suitable only when students have mastered the 

course on Big History and become familiar with other periodizations. 
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