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Abstract (English)

Bright and prolonged astronomical events — nearby supernovae, major comets and associated
cosmogenic isotope spikes — are examined as possible external impulses capable of modulating
the coherence of collective informational processes. Within the Acta Universi (AU) hypothesis
such events are interpreted as potential catalysts that may lower the threshold for qualitative
transitions in the density and irreversibility of records in the non-local archive Sg. A working
table of candidate events is constructed, spanning the interval from ~15 ka to the historical
period, and each entry is assigned confidence levels for astronomical parameters, cultural
correlation and AU-relevance. Priority is given to two windows: ~12.8—-12.7 ka (Younger Dryas
markers and the onset of cultivation) and ~3400-3200 BCE (near-synchronous appearance of
writing in Mesopotamia and Egypt). Historical supernovae after the beginning of the Common
Era are shown to be well documented yet secondary in this framework, as writing and complex
symbolic systems already existed. Methodological limitations and possible interdisciplinary tests
are outlined. The paper does not claim causal proof; it offers a language, selection criteria and
concrete temporal windows for further scrutiny.

Keywords: Acta Universi; thought-form entropy field; astronomical triggers; supernovae;
cosmogenic isotopes; Younger Dryas; origin of writing; collective archive; cultural transitions.
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AHHoOTauuA (pycckuii)

ApKune n NpoAoNKUTENbHbBIE aCTPOHOMUYECKME COObITUA — BN3KME CBEPXHOBbIE, KPYMNHble
KOMETbI U CBA3AHHbIE C HUMM NMUKKU KOCMOTEHHbIX M30TOMNOB — PacCMaTPUBAOTCA KaK
BO3MOXHble BHELIHME UMMNYNbCbl, CNOCOOHbIE MOAYNNPOBATb KOrePEHTHOCTb KONNIEKTUBHbIX
MHPOPMaALMOHHbIX NpoLeccoB. B pamkax runotesbl Acta Universi (AU) Takue cobbiTua
UHTEPNPETUPYIOTCA KaK NOTeHLUMaAbHbIE KaTannu3aTopbl, CHUXKalOLWME NOPOr KayeCTBEHHbIX
nepexoAoB B NNIOTHOCTU U HEOBPATUMOCTM 3anucel B HEIOKaZIbHOM apxmBe Sg. CocTaBneHa
paboyan Tabanua KaHANAATHLIX COObITUI OT ~15 TbiC. IET Ha3aA A0 UCTOPUYECKOTO Nepuoaa;
KaXkAoMy COBbITUIO NPUCBOEHbI YPOBHM YBEPEHHOCTU MO aCTPOPUINYECKMM NapameTpam,
KYNbTYpHON Koppenaumn n AU-peneBaHTHOCTU. MpUOPUTET OTAAH ABYM OKHam: ~12,8—12,7 TbiC.
N.H. (mapkepbl Younger Dryas 1 Hayano Kynbtueaumm) n ~3400-3200 rr. go H.3. (noyTtn
CUHXPOHHOE NnoABAeHUe NMCbMeHHOCTM B Meconotamum u Ernnte). Uctopmnyeckne ceepxHoBble
nocae Hayana Hawewn 3pbl XOPOLLO AOKYMEHTMPOBAHbI, HO B JAHHOM PaMKe UTrpatoT BTOPUYHYHO
PO/ib, NOCKONbKY MUCbMEHHOCTb U C/IOXKHbIE CUMBOIMYECKME CUCTEMbI K TOMY BPEMEHMU YKe
cywectsoBanm. O603Ha4YeHbl METOL0N0MMYECKNE OTPAHNYEHNA U BO3MOXKHbIE HanpaBAeHUA
MeXANCUMNANHAPHOM NpoBepku. PaboTa He yTBepKaaeT AOKAa3aHHOM NPUYNMHHOCTU; OHA
npeanaraet A3blK, KPUTEPUM OTOOPA U KOHKPETHbIE BPEMEHHbLIE OKHA ANA AaNbHeNLWeln
NPOBEpPKMU.

Kntouesble cnosa: Acta Universi; none aHTponun mbicnedopm; acCTPOHOMMUYECKUE TPUTTEPDI;
CBEpPXHOBbIE; KOCMOTreHHble n3oTonbl; Younger Dryas; nosBneHne NMCbMEHHOCTY;
KONINEKTUBHbIN apXMB; Ky/NbTypHble Nepexoapl.

1. Introduction

The emergence of durable writing systems, the transition to agriculture, leaps in monumental
architecture, and the increasing density and complexity of settlements are qualitative changes
in the ways information is fixed and accumulated. The Acta Universi (AU) hypothesis proposes
to treat such changes as moments when the density and irreversibility of records in the non-
local archive Sgmove to a new level.

External astronomical events — especially bright and prolonged supernovae, major comets, and
the associated cosmogenic isotope anomalies — may act as impulses that raise the coherence
of collective thought-forms and lower the threshold for such transitions. The present paper
assembles the principal candidates, assesses the degree of confidence in their parameters and
cultural correlations, and formulates how these events can be read within the AU framework.



2. The Logic of the AU Interpretation

In the Acta Universi hypothesis the fundamental entity is the entropy field of thought-forms

Se— a non-local archive of irreversible records. Any act that fixes information so that it cannot

be completely erased without leaving a trace increases the density of this archive. A thought-

form in this context is not necessarily a “thought” in the psychological sense, but any

irreversible act of recording: a gesture, an oral text, an image, a clay tablet, a monument, a

calendrical cycle, or a stable ritual.

Qualitative cultural shifts — the appearance of writing, the transition to agriculture, leaps in
monumental architecture, the growth in density and complexity of settlements — are, from the

AU standpoint, changes in the operating regime of the archive. They increase:

the stability of the record (information survives the death of individual carriers);

the density of the record (more distinguishable acts are fixed per unit of time and
space);

the possibility of accumulation and transmission (the archive begins to operate across
generations and between communities).

An external astronomical signal enters this logic as a possible modulator of coherence. A bright,

prolonged and unusual celestial event possesses several properties that make it a potentially

effective impulse:

1. High visibility and duration. A supernova visible for weeks or months, including in

daytime, creates a common perceptual and emotional background over large territories.
This raises the probability of synchronous fixation of the event in different local groups.

Unusualness. An object unlike ordinary stars, planets or comets is more readily turned
into a “marker” and more readily fixed in oral tradition and early symbolic systems.

Non-locality of impact. The same signal can be perceived in Mesopotamia, Egypt, the
Levant and more distant regions. In AU terms this corresponds to the possibility of
resonance with already accumulated local configurations of the archive.

Coincidence with internal potential. An external impulse is most effective when a
community is already close to a transition: population density is rising, economic and
social relations are growing more complex, and the first forms of accounting and
symbolic fixation are appearing. Under such conditions the signal may act as the final
push rather than the sole cause.

It is important to stress the distinction of levels. AU does not claim that a supernova “creates”

writing or agriculture. It proposes to regard an astronomical event as a factor capable of:

raising the temporal coherence of collective processes;

lowering the threshold for the consolidation of new forms of recording;



e rendering already existing local innovations more stable and more readily diffusible.

In other words, the external impulse does not work against internal social and economic
processes but together with them. Where internal potential is absent, even a very bright sky is
likely to remain merely an impressive spectacle. Where potential has already been
accumulated, the same sky may coincide with the moment of a qualitative shift in the regime of
the archive.

A practical consequence for research follows. The most promising events are not simply any
bright ones, but those that:

e occurred in periods when archaeology registers an acceleration of complexity;
e possess sufficient duration and brightness to become a common background;

o leave independent physical markers (isotope spikes, possible sedimentary anomalies)
that allow the temporal proximity to be tested.

It is this logic that determines the selection of candidates and the assessment of their AU-
relevance in the subsequent sections.

3. Main Classes of Candidates

Supernovae. The most powerful class. Bright events (especially those occurring before the
appearance of writing) are capable of altering the night and even the daytime sky for months.

Comets. They produce a shorter but emotionally saturated signal. They are frequently recorded
as “omens” already in the era of developed symbolic systems.

Cosmogenic isotope spikes (A™C, '°Be). An independent temporal marker. Even when the visual
identification of a supernova remains disputed, a sharp rise in cosmogenic isotopes indicates a
powerful influx of high-energy particles.

4. Summary Table of Candidates

Approximate Candidate T Cultural Astro- Cultural AU-
e
date event P correlates confidence correlation relevance
) Climatic
Hoinga SNR + )
Supernova + fluctuations, . .
~14.3-15 ka A'™C peak ) Medium  Low Medium
isotopes end of the Late
~14.32 ka o
Palaeolithic

Supernova / Transition to

~12.8-12.7  yela SNR (?)

cultivation at Medium
ka + A14C/IOBe +

airburst + Medium  High

isotopes Abu Hureyra;

onset of
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Approximate Candidate

date

~9.1 ka

~7.2 ka

~3400-3200
BCE

1006 CE

1054 CE

1066 CE

1572 / 1604
CE

event

Younger
Dryas Impact

SNR
G114.3+0.3 +
A™C peak
9.126 ka

HBI (?) +
A™C peak
7.209 ka

Hypothetical
bright
supernova
(HB9 or
analogue)

SN 1006 (m =
~7.5)

SN 1054
(Crab)

Halley’s
Comet

Tycho /
Kepler SN

Type

Supernova +
isotopes

Supernova +
isotopes

Supernova
(visual)

Supernova

Supernova

Comet

Supernovae

Cultural Astro-

Cultural

AU-

correlates confidence correlation relevance

agriculture;
changes in

settlement
density

Spread of the

Neolithic,

growth of Medium
permanent

settlements

Late Neolithic
symbolic Medium
systems

Near-

synchronous
appearance of
proto-

cuneiform Low
(Uruk) and

Egyptian
hieroglyphs

Mass records
across High
civilisations

Chinese,

Japanese,

Arabic records; High
possible

petroglyphs

Norman
Conquest, High
chronicles

Precise
scientific High
observations

Low—
medium

Low

Medium

High
(fixation)

High
(fixation)

High
(omen)

Medium

Medium

Medium

High (as
hypothesis)

Low—
medium

Low—
medium

Low

Low



Approximate Candidate Cultural Astro- Cultural  AU-

Type
date event vp correlates confidence correlation relevance
Technological
1859 CE and Carrington- Geomagnetic disruptions; High (for Medi Low—
edium
analogues  type events /isotopes possible 1859) medium

climatic effects

Notes on confidence levels
e Astro-confidence reflects the reliability of dating, distance and expected brightness.

e Cultural correlation reflects how tightly the event coincides in time with the indicated
changes.

e AU-relevance reflects how well the event fits the role of an external impulse capable of
modulating the density and irreversibility of records in the archive Sg.

5. Analysis of Key Intervals

5.1. The window ~12.8-12.7 ka

This is one of the most discussed intervals. The sharp rise in A™C and '°Be, possible
airburst/impact markers and the onset of the Younger Dryas coincide with the transition from
foraging to initial cultivation recorded at Abu Hureyra.

From the AU standpoint what matters is not so much the climatic stress itself as the possibility
of an external signal that:

e acts synchronously over large territories;
e coincides with already emerging complexity in subsistence practices;

e may facilitate the consolidation of new, more stable forms of recording experience
(seasonal cycles, plant selection, changes in settlement organisation).

AU-relevance is rated high precisely because the interval involves a qualitative shift in the
regime of subsistence and, indirectly, in the regime of information accumulation. The
astronomical identification (Vela or a cometary scenario) remains at medium confidence; the
Younger Dryas Impact Hypothesis itself continues to be actively debated.

5.2. The window ~3400-3200 BCE

The central plot of Nitzberg’s preprint. The nearly synchronous and, according to available data,
independent appearance of proto-cuneiform at Uruk and of the hieroglyphic system in Egypt
occurs within a narrow temporal interval. Urbanisation itself (the example of Jericho) had
existed for millennia without writing.



The hypothesis of a bright supernova (HB9 or an analogous object) as an external cognitive
impulse is interesting because it offers a mechanism of synchronisation. In AU terms this
appears as a possible resonance of an external signal with the already accumulated potential for
accounting, administration and symbolic fixation in early urban societies.

The weak point is low astro-confidence: the precise date and peak brightness of HB9 remain
debatable. High AU-relevance here therefore has the status of a research hypothesis rather than
an established fact.

5.3. Late Neolithic and earlier isotope peaks (~9.1 and ~7.2 ka)

These events coincide with periods of Neolithic expansion and the growth of permanent
settlements. They supply additional temporal markers, yet the cultural correlation is weaker:
there is no shift as clear as the appearance of writing or the transition to cultivation at Abu
Hureyra. AU-relevance is rated medium — the events may contribute to the overall dynamics of
archive density, but do not look like decisive triggers.

5.4. Historical supernovae and comets (after 1000 CE)

SN 1006, SN 1054, Halley’s Comet of 1066 and later events possess high astronomical and
documentary reliability. They are well recorded in chronicles and sometimes in pictorial sources.

By this time, however, writing, calendrical systems and complex symbolic complexes already
existed. Consequently their role within the AU framework is secondary: they amplify and mark
already established structures rather than catalyse qualitatively new forms of recording. Hence
the lower AU-relevance.

5.5. Overall pattern

The most promising intervals for AU analysis are those in which:
e anindependent physical marker exists (isotope peak or well-dated remnant);

e a qualitative shift in the modes of information fixation or settlement organisation is
recorded;

e the event possesses sufficient brightness and duration to become a common
background for different communities.

It is precisely these windows — above all ~¥12.8 ka and ~3400—-3200 BCE — that deserve priority
interdisciplinary scrutiny.

6. Methodological Limitations

Any attempt to link astronomical events with cultural shifts faces several fundamental
difficulties.



6.1. Uncertainty of astrophysical parameters

The age and distance of supernova remnants are often determined with uncertainties of
thousands of years. The expected apparent magnitude at the moment of the outburst depends
on the adopted model and may differ by several magnitudes. Even when an isotope peak (A'C,
1°Be) is dated relatively precisely, its attribution to a specific supernova remains probabilistic.

6.2. Multifactorial nature of cultural change

The appearance of writing, the transition to agriculture or the growth of monumental
architecture never have a single cause. Climate, demography, economic innovations, social
conflicts and internal cognitive processes operate simultaneously. An astronomical signal, even
if it occurred, may be only one of the catalysts.

6.3. The problem of synchrony

The “nearly simultaneous” appearance of writing in two regions does not by itself prove a
common external trigger. Parallel internal trajectories, trade and informational contacts, and
dating artefacts are all possible. The hypothesis of an external impulse must explain not only
the coincidence of dates but also the absence of writing in other societies of comparable
complexity at the same time.

6.4. The risk of retrospective fitting

It is easy to find a bright celestial event for any major cultural shift if the temporal windows are
sufficiently wide. Therefore criteria must be fixed in advance: duration of visibility, expected
brightness, presence of an independent isotope marker, and the quality of the archaeological
chronology.

6.5. Status of the AU interpretation

The Acta Universi framework is used here as a language of description, not as an already
confirmed physical theory. Statements about the modulation of the coherence of the collective
archive Sgremain hypothetical. Their value is determined by whether they generate testable
consequences and more precise questions, not by whether they appear persuasive.

These limitations do not cancel the investigation. They set the level of rigour with which any
correlations should be treated.

7. Possible Directions for Testing

7.1. Refinement of astrophysical data

e Revision of age and distance estimates for HB9, Vela, Hoinga and other nearby
remnants.

e Modelling of expected apparent magnitude and duration of visibility for key latitudes
(Mesopotamia, Egypt, Levant).



e Search for additional isotope anomalies in ice cores, tree rings and marine sediments in
the corresponding intervals.

7.2. Archaeological and chronological detail

e Comparison of the most precise datings of early writing (Uruk, Abydos, etc.) with refined
astrophysical windows.

e Analysis of the dynamics of settlement density, the appearance of seals, counting
systems and monumental complexes on the same scale.

e Checking whether there exist regions of comparable complexity where writing did not
appear despite the possible visibility of the same event.

7.3. Traditions and symbolic traces

” «u

e Systematic search for stable motifs of “sudden light,” “new star,” “day that became

night” or “star visible by day” in oral and early written traditions.

e Comparison of such motifs with independent astronomical candidates rather than only
with already selected dates.

7.4. Modelling and statistical approaches

e Construction of simple models estimating the probability of chance coincidence
between major cultural shifts and rare bright astronomical events.

e Introduction of quantitative criteria for the “strength” of an impulse (brightness x
duration x area of visibility) and testing whether stronger impulses correlate with more
pronounced shifts.

7.5. Interdisciplinary protocols

Any serious test requires joint work by astrophysicists, specialists in cosmogenic isotopes,
archaeologists and historians of early writing systems. Separate disciplines taken in isolation
easily generate false correlations; together they can filter them out.

8. Conclusion

Bright and prolonged astronomical events constitute natural candidates for the role of external
impulses capable of modulating the dynamics of the collective informational archive. Within the
Acta Universi framework the most interesting are those that occurred before or on the
threshold of the appearance of durable writing and coincided with qualitative changes in the
modes of information fixation and settlement organisation.

Two intervals stand out as priorities:

e ~12.8-12.7 ka — in connection with the transition to cultivation and possible
astrophysical markers of the Younger Dryas;
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~3400-3200 BCE — in connection with the near-synchronous appearance of writing in

Mesopotamia and Egypt and the hypothesis of a bright supernova.

Historical supernovae and comets after the beginning of the Common Era are well documented
but play a secondary role in this logic: they amplify already existing symbolic systems rather

than catalyse their emergence.

The proposed framework does not assert a causal connection. It offers a language, a set of
criteria and a list of concrete windows in which such a connection can be sought and, more

importantly, refuted. The value of the approach will be determined not by the beauty of
coincidences but by the appearance of more precise datings, stricter tests and new questions

that would otherwise not have been asked.
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