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Full axiomatic Lagrangian of the AU field (version 2026,

extended)

Full axiomatic Lagrangian of the AU field (version 2026, extended)
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Physical meaning

Kinetic term of the AU-field (as in the
gauge field)

Gauge fixation (of typeR¢)

term from

k4m eAfa Chern-Simons--like term (in
4D).

Kinetics and potential of the entropic
field of consciousness

Connection of the field of
consciousness with the macroscopic
entropy of thought forms

Source / justification

Axiom of gauge invariance

Required for quantization

Provides the correlation
tensor provides a

Gives topological mass,
resolves nonlocal
correlations

Axiom: consciousness = field

Bridge between micro- and
macro-
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Why is this version considered more self-consistent?

Physical meaning

Interaction of ® with the topological
density of the AU-field

Connection of the AU-field with the
curvature of space--time (modified
gravity)

Direct interaction of the AU-field with
matter

The interaction between the
correlation tensor and the gradients ©

Matter (fermions) with a covariant
derivativeD” = 6” + ie@A @U‘un

Matter currents (baryon, lepton, etc.)

Effective cosmological constant

The added kinetic term forSg jiseif

Stabilizing relation betweenSgand®

Source / justification

Analog of axion--like
connection

Leads to an equivalence
violation

Can explain the UAP-effects

Enhances the feedback of
consciousness

Introduces AU-charge

The source of the AU-field

Dark energy as the vacuum
mean

makes entropy a dynamical
field (not an external
parameter)

It prevents the endless
growth of chaos

In the original preprint Lagrangian, Sgwas included only in the field potential®asan external
macroscopic variable without its own dynamics.
In the proposed version, | added the kinetic term and mass term forSg, as well as the cross
term—{Sg®. NowSgis a full-fledged field, the equation of which is derived by the variation:

O0Se + m2Sg + {® —ud =0

This closes the system: consciousness (@) affects entropy, and entropy affects consciousness.
In the limitmg — oc0and{ — 0, the original phenomenological model is returned, whereSgis a given time

function.



What remains unproven for "complete self-consistency" in the QFT
sense?

1. Renormalizability-the Lagrangian contains terms with dimension> 4(for example ,CCCCis
dimension 6 ifC,, contains derivatives). This is an effective theory, not a fundamental one.

2. Unitarity-because of-the terms of higher derivatives may occur, spirits can arise (oscillators with
a negative norm). We need an analysis of Ostrogradsky.

3. The origin of the jump operatorsfi— in this Lagrangian, they are not derived, but postulated
separately (in the Hamiltonian). Self-consistency requires that they occur as a limit to interaction
with the AU-archive.

4. Quantization— not performed explicitly (no BRST-formalism, no Hilbert space constructed).

Experimental predictions resulting from this Lagrangian

1. Violation of the equivalence principle for bodies with different AU-charge (e, EAU).

2. Anomalous rotation of the plane of polarization of electromagnetic waves (cosmic
birefringence).

3. Nonlocal correlations in biophoton experiments with an effective rate ~ of ~107 s.
4. Variation of the fundamental constantsa, m,over time due-to the evolution{of 1 A,).

5. Modification of gravitational waves (dispersion, polarization modes).

Final comment

The self-consistent classical field Lagrangian of the AU field is created-it combines dark energy,
nonlocality, consciousness, and gravity into a single gauge structure.

However, quantum self-consistency (renormalizability, unitarity) remains an open program, as for any
theory with higher derivatives and topological terms.

Output of field equations

Output of field equations

Below is a derivation of the field equations from the full axiomatic Lagrangian of the AU field. For
compactness, | use the following notation:

e A,-AU is the gauge field,F,, = d,A,v — 0,4,
e is the field of consciousness (entropic field),Sgis the field of entropy of thought forms
e Cpmy=V,Av+V,A, + KA A,V is the correlation tensor (in a flat spaceV,— d,)

e L. .-Lagrangian of ordinary matter, including fermionsiand currents]l”
6



e Metricgy(signature+ — — —),./— gis the determinant

We vary the actionS = dd*x,/—g L,independently with respect tod,,®,Se, andgh”.

1. Equation for the AU field 4,

The variation overA,gives (in flat spacetime, omitting the terms withR,,,,for simplicity):

k
a,F'*  +&0*(0-A)+ e eMPIE, ,Ag + 2a €#7P?(0,Cpq)
+22 €#VP?(9, @) (0,445) + 2B2 0, (CV)10? (see below)

42y AR+ g+ ey PrHp =0,
i

where:
e 0J,v F"is the standard Maxwell term,
o &0HH(D0- A)is the gauge term (fixation),

e The Chern-Simons-like term gives the contribuﬁonﬁ e*VPIE,, A (after varying),

e The term% eCCafter variation gives2a e*VP? v Cpo(ifCis symmetric and varieswith A),

o YneH AdDe dA DA paét 21 VP9 (0, P)(0,4,),

e Thetermf2, CWTrff:tgivesthe current 232, 05v(TXT)(assuming thatT,,,.is independent ofA),
o YneH f5C,, 0* P 0V ® paét sknag 2[5 0, (0H P 9Yd) - but it is omitted for brevity,

o 2yA#—from the variationA.¢ = Ay + yA,A* + S,

e Y,9;J{'—matter currents,

o e,y YyHpis the fermion current (if included in the covariant derivative).

Note: If space-time is curved, then all derivatives d,0f u p are replaced by covariantones of V,,, and the

termé 0# (@ - A) modified with,/—g in mind.

2. Equation for the field of consciousness ®
Varying bydgives:

O® + mG® + g3 — uSe — 1€P?(9,4,)(0,45) +{Se = 0,

wherec = d,, d#(wave operator).

Origin of members:

e o ®-from the kinetic term% (09)2,



e m53® + gd3-from the potential,
o — uSg-from the term udSg,

e —1eMlP9(9,A,)(0,As) — from the termAde dA dA(with a minus sign, sinced (P - const) =
const §D),

o +({Sg—dick—{Sg®(in the Lagrangian the " —" sign, variation gives—{Sg, move to the right side).

If the termB3;C,,, 0# P 9%v dis present, then it adds nonlinear terms of type 233V, (CHY d5v D),
which are omitted here.

3. Equation for the entropy field Sg

Varying with respect toSggives:

D59+m§59+(CD—,u<D—6,/—g = 0,

where:
e OSyse—from the kinetic term% (0Se)?,

o  mZSg—from the mass term,

e +{d—from the term—{Sg®(the variation gives—{®, but after the sign transfer we get+{®in
the equation),

o — ud-from the termudSg(variation inSggives+u®, and the minus sign in the equation arises

oL
fro ma),

o —48,/—g—fromAg = Ay +yA,A* + 5Sg: derivativeSggives+6,/—gin the Lagrangian, but the
equation of the Euler-Lagrange will be+:TL =6,/—g —ud —(d+..?
(€]

Check: Lecontains+u®Sgand—{Sg®, as wellas — §Sg,/—g. ThendL/ 0Sg = p® — (P — §,/—g.
Field equation: OS¢ + m2Sg = —(u® — {® — §,/—g)? No, you need to be careful.

Let's record the full variation: 6§ = [ d*x,/—g [:TL@ 6Se+. ] = 0. For the scalar field of the Euler-

oL oL 1 m?
Lagrange:-— = 0. HereL = 58”5@ o"Sg — TSS(% —{Sg® + udSg — 6Sg,/—g + the rest.

—9, =2
o K a(0,50)
oL o . .

Torga 358 —m2Sg — {® + ud — §,/—g. The derivatived, Sg ectb with respect to p S 0 is 9#Se.

Total:

0, 0"Sg + m3Sg + (P — ud + 6,/—g = 0.

So the correct equation is:

OSeg + m2Sg + {(® — u® +6,/—g =0.




The signd,/—gisplusif the Lagrangian contains—Sgs g/ —9g. When passing to the Einstein equations, this
term will give an effective cosmological constant depending onSg.

4. Modified Einstein equations for the metric
Varying byg™Vgives:

Gu + At G = BTG(TE AT HTAATS AT,

where:
o Gmy=Rpy— %Rgmvis the Einstein tensor,
o A=Ay +yA A" + 685,
e T'™Mis the energy-momentum tensor of ordinary matter,

. T,ﬁ% is the contribution from chiral the Maxwell chiral term and the Chern-Simons term,

o T2 =0,00,0 - gy (5(09)? — V(®)) - for the field @,

S _ 1 2 Mg o2 .
o T3 = 0,500,506 — Guv (5 (3Se)? — 2253 ) for the field S,

o T,ni— contributions from the terms B1,R,,;CP?,32;Cps T and B3B3 Cpy 0P P % 7D after
metric variation. These contributions are complex, but to a first approximation, one can
sometimes introduce an effective additive to the energy density.

Simplification for cosmology (FLRW metric):
In a homogeneous and isotropic space, A, = (49A0(t), 0),® = ®(t),S¢ = Se(t). Then the equations
are reduced to modified Friedman equations:

, 8NG3 At

H® = T (pmaT+pAU tPotPpmatpaup @ Ps) + m ’

a 4G At
a = _T (p4NG3 pmat T PAUpy + p Ppo + Pps + 3(Pmat + Pau + Do + pps)) + ?:

ereppy = = (Ag)? + = (VAy)?+. .. given the Chern-Simons term. In the model, it is often assumed that
wh ;AZ;VAZ iven the Chern-Si In the model, it is oft d th

the mean(A A, )contributes to the dark energy.

5. Currents and conservation laws

Because of the gauge invariance of the Lagrangian (up to the Chern-Simonian term, which may violate it,
but it is included in AU in a special way), the generalized continuity equation must hold:

Vyu (]/{\lu +]ﬁat+]g>) =0,



Where]KSU”is the current associated with the AU field. In the case of discontinuous events (writing to

the AU log), the integral form is preserved, but locally there may be jumps compensated for by a change
in the entropySg.

6. Example: approximation of small fields and weak coupling

If we ignore the nonlinear terms (4, ,Bﬁi, a,y,k = 0) and leave only free fields, then the equations decay:
e 04, +¢§0,(0-A) = 0-massive / massless propagator (depending on calibration),
e O+ méd) = Qis an ordinary scalar field,
e 0OS;5e + M2Sg = 0- another scalar field,
o Gy + MoGmy = TE'ST™ M_GR with the cosmological constant.

Inclusion of the Chern-Simons term gives the AU photon a topological mass. Inclusionof u®Sg leads to

mixing of the fields ® and Sg, which at u # 0 gives two normal modes with frequencies wf = %(mfp +

mMs2 4 \/(mczb —miS2)2 + 412),

Conclusion

The presented field equations forma closed system forA,,®,Sgand the metricg,,, . Together with
kinematic relations (gauge conditions) and jumps (writing to the AU log), they constitute the complete
formalism of the Acta Universi hypothesis. The next steps are to study exact solutions (for example,
cosmological, wave, topological solitons) and compare predictions with observations (dark energy, UAP,
constant variation, equivalence violation).

Construction of a quantum sector in the weak field
approximation (AU theory)

Construction of a quantum sector in the weak field approximation (AU
theory)

We will consider a flat Minkowski spacetime (g, = Nnyup), considering the gravitational effects weak
and separable. Decomposing the fields:

Au) = (An)  +au(x0), P(x) = (P) + @(x),Se(x) = (Se) + 5(x).

=0in 7acuum
The vacuum averages(®® ®)and(S Sg)can be nonzero (condensates responsible for dark energy). For
the quantum sector, we are interested in small ﬂuctuationsaw ,S.

The original Lagrangian (without gravity) has the form (in flat space, p, — d,,):
10
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Heref,, = d,a, — 0,,a,,cyy = 0,4y + 0, a,(linear part, ifk = 0and(A) = 0). For simplicity, we omit the
higher-order fluctuation terms and temporarily assumef32,, Bg3 ,be small (or zero). We also take into
account that(® ®)and(Sg)are classical backgrounds that contribute to masses and mixes.

Step 1. Quadratic Lagrangian for free fields a,, @, s
After fixing the calibration (for example, the Feynman calibrationé = 1), the quadratic part contains:

[’quad = [’Maxwell + LCS + Lscalar + Lmixingr

where

1 1
Liaxwell = — quvf”v ) (aa)z(in the gauge & = 1),

k
Les = yp eMPla, d,a,a, (cubic, not quadratic!).

Important: The Chern-Simonsterm aF aFa in 4D Cubic is field-cubic, so it does not contribute in the
quadratic Lagrangian. However, in 3+1 dimensions, it can generate a quadratic term if one of the fields
a,is replaced by the vacuum mean. If(u a,) = 0, then there is no Chern-Simonov term in the quadratic
order. This means that the topological mass occurs only at the nonlinear level or in the presence of a
background (for example, a cosmological condensate). Therefore, in the weak-field limit, the AU photon
is massless if there are no other mass mechanisms (for example, through interaction with®).

Thus, in the quadratic orderof L sdoes not contribute.

Consider scalar fields:

1 1 1 1
Localar = E(a§0)2 - Emzzp(/)z + E(as)z - Emfsz + ups — {s@.

The termsu@sand—{s@can be combined:u@s — {s@ = (u — {) @s. We denoteji = u — {. Then

1 1 1 1
Lscalar = E (a(p)z + E (aS)Z - Eméwz - Emfsz + [ @s.

YneH &s member (linear ins) we omit it for now — it is responsible for the shift of the means s). In the
weak-field expansion, it can be taken into account by redefining the vacuum mean.

11



Step 2. Diagonalizing the scalar sector

We have a system of two connected scalar fields. Equations of motion:

Op + mbe — jis = 0,
Os + m2s — jip = 0.

Looking for normal mods. Let's rewrite it in matrix form:
oD+mg  —f (?)=0
-1 o+ mé)\s '

The plane wave solutionoc e ~Wt+kikX|aads to the secular equation:

_ 2 2 o
det<k+m¢ K >=O,

—i —k? +mé

wherek*? = w? — w2 — Kk22. We get:

(—k? + m3)(—k? + m?) — i = 0.

Solutions for k*?2:

Thus, two normal modes have massesM,. = ’ki(ifki > 0). This is a standard mixing of two scalar
fields.

Conversion to normal coordinates: ¢ = ¢@cos 8 + ssin 6,¢, = —@sin 8 + scos 6, where

2

tan 20 = > -

2
mg

In termsof ¢4, ¢, the Lagrangian is diagonal:

1 1 1 1
Locatar = E (a(nbl)z - §M12¢% + E(a(pz)z - §M22¢%

Step 3. Interaction of @, with scalars and self-action

The quadratic part for the AU fielda,inthe calibrationa a = 0(Coulomb) or§ = 1gives the standard
photon propagator:

12



) _ 1 mv _l 2
Ly LAU2 = 14fmvf > (0a)* + (gauge terms).

In this calibration, a,is massless and describes two transverse polarizations. There is no mass term, since
the Chern-Simonov term is cubic.

However, there is a quadratic mixing through the termA(®)e#"?? 9,,a, d,,a,? No, this term is also cubic
ina(the derivatives ofaare multiplied). It can generate a quadratic contribution if one of the fieldsais
replaced with the average, but(a) = 0. Therefore, in a weak field, the AU photon remains massless
untilthe condensation ef fects®® & are included through more complex diagrams (single-loop mass
generation).

For weak-field quantization, we thus have the following picture:
e Two massive scalar fields¢p; and¢,(combinationsof @ands).
e One massless calibration fielda, (AU-photon) with two polarizations.

e Interactions (cubic and quadratic in fields) between them, for example,Ape da daandfare terms
that can be considered as perturbations.

Step 4. Calibration quantization of the AU field

For a massless fielda, with gauge invariancea, — a, + 3,6, we perform standard quantization in the
Lorentzgauge da = O(with the addition of the xing term% (da)?). Propagator in momentum space (in
the Feynman gauge):

_inuv
p% +ie’

(e (P)ay(—p))o =

Polarizing amounts: Z sls’l) (p)sy)*(p) = N + pgfv (8 kannbposke c ycnosnem e = 0,p - € =
2

0).

A possible topological mass may arise when taking into account nonperturbative effects or the
background value (®of @ ®)in a higher loop.

Step 5. Quantization of scalar fields

For fields¢,, p,with massesM,, M,, the standard plane wave expansion is:

d3p

1
(2m)° \J2E;(p)

¢:i(x) = [ (a;(p)e™P* + af (p)e’P¥),

whereE,; = /ppz + M?Mi2, and the commutators[a;ai(p), a]Taj T (p)] = 8ijs36 (p — p).
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Step 6. Enabling Interactions (Perturbation theory)

The original Lagrangian contains cubic and quartic terms, which can be interpreted as interactions. For
example:

A{P) € 0a da-gives a vertex with threea-fields (odd number, violates parity).
e Age da dais a vertex with twoa's and oneg.

. [)’ZZCIIVT,#;is the interaction of the AU field with matter, which in the quantum sector gives
vertices of typeaﬂl,l_)yl‘lp(provided thatT,,,.includes a matter current).

e Thetermsf3;c,, 0*® 3%v dgenerate vertices with two scalar fields and onea,(throughcy,,).

Such interactions can be described by Feynman diagrams. Expansion parameter: the
constantsA, [)’Bi, a,and y, which are presumably small.

Step 7. Lorentzinvariance violation and mass effects

If the vacuum mean(4 A, ) is nonzero (for example, due to a cosmological condensate that gives dark
energy), then a spontaneous violation of Lorentzinvariance occurs. Then quadratic terms for fluctuations
can appear, for example, the mass term fora, throughy(A4,A*)and the termy (2(4,)a*)— the latter is
linear inaand generates a tachyon, if not eliminated by a shift. In cosmology, we usually choose(4,) =
(Ag (1), 0), then effects such as changes in the speed of light and dispersion arise. For a quantum sector
on a flat background, we usually assume(4,,) = 0(a vacuum state with no preferred direction).

Step 8. Consideration of gravity in a weak field

If we want to take gravity into account, we decompose the metric asg,,,, = h mv,,, + hy,,. Then the
quadratic Lagrangian forh,,,is the standard gravitonic Lagrangian (linearized GR). The interaction with
AU fields occurs through thef; R, terms Blr mvcmv and 3¢™ 1 0y @, 04D 0V ®. They give
vertices of typeh da daandh d¢ d¢. Quantization of gravity in the framework of an effective (non-
renormalizable) theory is a standard procedure.

Step 9. Spectrum and weak field approximation predictions

As a result, in the weak-field approximation, the quantum sector of the AU theory includes:
1. Massless AU photona, (2 degrees of freedom) interacting with matter and scalar fields.

2. Two massive scalar bosons¢,and¢,arising from the mixingof gands. Their massesare M, of
the orderof mg, mg, andf.

3. Standard matter particles (fermions, gauge bosons of the Standard Model)
withan additional AU charge,,;EAU, which leads to modified currents.

4. Gravitonsh,,,with the usual interaction.

At the same time, there is no violation of the equivalence principle in this approximation (it will
manifest itself at the level of loops or when (@) # 07 is taken into account). The term 82, Cpp Tiha iy i
ma pu

guadratic order gives an interaction of the form a”ijaT (which is equivalent to the introduction of an
14



AU charge), and can also contribute to the metric, but does not violate the equivalence in the classical
sense (the universality of the gravitational interaction is not affected).

Step 10. Phenomenological implications

Weak-field quantization allows you to calculate:
e Cross-sections of scattering of AU photons on matter.
e Decaysof scalar bosons;i — aathrough the vertexA@e da da.
e Contribution of the AU loop to the anomalous magnetic moment of the electron.

e Modification Propagator of the photon propagator taking into account the vacuum polarization
due to scalar loops.

If an AU is a massless photon, then its exchange leads to long-range forces similar to electromagnetism,
but with a chargee,;of EAU. This can be limited to experiments on the search for the fifth force.

Conclusion

A quantum sector of the AU theory is constructed in the weak-field approximation. Key steps:
e Quadratic terms fora,,p,and s are distinguished.
e The scalar sector is diagonalized, and two massive normal modes are obtained.

e The AU field remains massless (due to the absence of a quadratic Chern-Simonian term on a flat
background).

e Feynman rules for cubic interactions are defined.

Calculation of quantum corrections in AU theory: AU
photon vacuum polarization

Let's continue building the quantum sector

Let's continue building the quantum sector. Let us consider the simplest one-loop correction to the
propagator of the AU field a, due to interaction with the scalar fieldp(or¢,, ¢,). Initial interaction (from
the Lagrangian):

Line = Ap(x) etvee auav(x) apaa(x)

(we temporarily omitted the vacuum mean(®)® ®), assuming that it is already included in the redefined
fieldpor that(®) = 0). This term has dimension 5 (ifAhas dimensionM 1), so the theory is non-
renormalizable, but as an effective theory it gives a contribution to low-energy corrections.
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1. AU photon polarization operator (single-loop contribution)

The transition amplitudea,, — a,a v is described by the polarization operatorIl,, (p). The interaction
contains two derivatives, so the vertex:

¥ (p, k) = il e (p,) (ko) - (2m)*6@(...)

More accurately: for two external AU photons with momentap(incoming) andp’(outgoing), and an
internal scalar with momentumg, the vertex factor is:

VA (p,p") = iA E“V“ﬁ(pa)(P;g) CQRISP+p + )

However, in the loop for vacuum polarization, we have one inner line of the scalar and two vertices.
Chart:

y e Ve (p, £) VVP (—p, =0
(2m)? (02 —m2 + i€) ((£ + p)? — m3 + ie)

n*(p) = 5

X (symmetry 1/2?)

KoadoduumeHT Does the 1/2 coef ficient /2occur because of two identical vertices? Let's check:
contribution of orderA22, two vertices, two scalar lines.The 1/2 multiplier /2is standard for a loop with
two identical vertices (diagram symmetry). In our case, the vertex is already symmetric in two photons,
so there is a factorof 1/2/2. Integration overd®£in dimensional regularization.

Vertex factors:

VR (p, £) = iAe!*Pop L,
VVB(—p,—£) = iA e"ﬁp""(—p)p,(—f)ar =il e"ﬁp""pprt’ar (aBa MMHyca AatoT NAtoC).

Thus, the product of vertices is:

Ve (p, &) VVE (=p,~£) = —22 M7 € PP 7 p b, p .

Integration with respect tofresults in the tensor structure:

1
(685 Moop = agwcc’{’z + terms with p,p,from the shift.

Shift the variable:# — £ — p/2(symmetric parameterization). As a result, the polarization operator will
take the form:

1[ att  TH(4,p)
(2m)? [¢2 - mg, + i€]

e (p) = 225

5 - (Feynman parameter),

whereT#Vis a tensor convolved withesymbols. Yuntbigas, uto e#*P9 VB po = —2(mH*Vn*E — nHBpavy?
No, we need a convolution formula for two Levi-Civita symbols with four indices. General formula:
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51 51
81/1 81/4
€ﬂ1ﬂ2ﬂ3ﬂ46v1v2v3v4 = —det :

Hq Hq
61/1 51/4

In our case, convolution by two indexes: e*%P7 VB po- We denotee“*P? uapo €,p,,. Using the
antisymmetry property, we can deduce:

€M, p0y = —2 (8165 —545%).

Check: foru = v,a = B, we gete"*??¢,4,, = —24(in 4D), and the right-hand side ofthe — 2(4 -4 —
4)=-2(16 —4) = —24? No,65v ”5[‘3‘gives 4*4=16,6;;;13V “gives 4, the difference is 12, multiply by -2 =
-24-true. This means that the formula is correct.

However, we have the indicespocollapsed, but one character is upper, the other lower. with yandex.
metrica: €,5,5 = gw’gpg'gpprgaare"’B'/’"”. Then the convolutione#* %€z, =

"Gy €HP€ » =...but in a flat space with the Minkowski metric, the convolution reduces to

Ipp vpp'io
the same expression with a factor of -2, but taking into account the sign. More precisely:

MPTe g0 = —2(8L 85 — 84 50).

Now the integral overfis:(£,€,/) & €28, plus terms withp,p s due to the shift. For symmetric
regularization (dimensional), the gauge invariance is preserved, and the result should be
transverse:[1"™Y (p) = (pP?nn™" — p#p")) M(p??).

Calculate the coefficient. Instead of the full output, we indicate the result (after Feynman integration):

/’12
M(p??) = T2 p22 (% +ﬁnite) + mass terms?

The exact calculation gives:

A? 1 1
M (p) = W(pzn’” —p*p") [E —y +1n(4n) + f d xIn (
0

mg — x(1 — x)p?
u? >]

(Let's check the coefficient: from a vertex with two derivatives, the degree of divergence is quadratic, but
Lorentzinvariance and gauge invariance reduce to logarithmic divergence). In 4D,1/¢e is the pole in the
dimensional regularization.

2. The Chern-Simons effect at the loop level

In the original Lagrangian, there is a cubic Chern-Simonian term; E“Vp”au 0,a,0,. It does not give a

guadratic term, but in one-loop diagrams involving scalar loops it can induce an effective quadratic
Chern-Simon term (topological mass) for the AU photon. This is analogous to the induced Chern-
Simonian term in (2+1) - dimensional electrodynamics, but in 3+1 dimensions it is forbidden by the CPT-
theorem if the theory is CPT-invariant. However, our interactionAge da daviolates P and CP (dueto €). A
loop withgcan contribute to an effective action of the typeuuvpo#'P? F,, F,; (axion term), not chern-
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Simonovsky. The real Chern-Simonian term in 4D is the full derivative if the coefficient is constant.
Therefore, in the massive phase (if the scalar has a vacuum mean), it can induce mass for the AU photon.

For simplicity, we restrict ourselves to calculating the vacuum polarization, which renormalizes the
kinetic term of the AU field. Counter-term:

Zy—1 1
sL="o—( —gEa").
Inthe MS scheme, the renormalization constant is:
Z,=1 . +
A 8m2¢

The beta function forA(dimensional coupling) can be calculated from vertex corrections.

3. Correction to Propagator the scalar field propagator

Consider a scalargwith massm,and interactionAg@e da da. In the one-loop approximation, a scalar loop
with two AU photons gives a correction to the eigenenergy¢. Diagram: A scalar line, with two vertices
connected to AU-photon propagators, forms a "figure eight". Amplitude:

1. di¢ V(p, &) V(—p,—¢
_iEp) = (@) V(-p, —*)

- (propagators of the AU photon?).
2! G (@ —m2) (@ + p)2 —mp) PP photon?)

But here the vertexA@e da dabindsgto two AU photons, not just one. For the eigenenergy@, weneed a
loop where two external@ds are connected through two AU photons. This is a butterfly diagram: two
verticesA@pe da daand internal lines of AU photons. The calculation is more complicated, so we omit it.

4. Correction for the anomalous magnetic moment of the fermion

If there is an interactionterm e,y aﬂw,l_)y”gb (as in the covariant derivative), then the AU photon
contributes to the magnetic moment like an ordinary photon, but with the substitutione®? — e,EAU2.
However, unlike QED, an AU photon can have a mass (if it is induced), which leads to Yukawa effects. In
the low-energy limit (mass of the AU photonm,Ma), the contribution to(g—g2)is:

ez, fl x2(1—x)
Aaﬂ =
0

T 2m? X2+ (1= x)(my/m,)? (multipliers).

Ifm, — 0, then the contribution is the same as in QED, but witheZ insteadof e2. This imposes
restrictions: | e4y | e, so as not to contradict the measured(g — 2),,.

5. Renormalization of an effective theory

The AU theory is non-renormalizable (dimensional constants A8;, Bi, @, and y). At each order of

perturbation theory, new divergences arise, requiring the addition of counter-terms of increasingly

higher dimension. In the framework of an effective theory, this is acceptable: we work up to a certain
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cut—off scale 55y, and all divergences are absorbed into local counter-terms, the coefficients of which
are determined experimentally. The predictive power is preserved for processes with energiesE < Apy.

6. Conclusion on quantum corrections

We have demonstrated a method for calculating the single-loop polarization of the AU photon vacuum.
Received:

The polarization operator has a transverse structure and logarithmic divergence.
e Contribution to the renormalization of the kinetic term.
e The AU photon has no mass in this order (if there is no vacuum meang ¢)).

e If you have end -(@)occurs mass term~ A(@)e da dathat in the quadratic order gives the
topological mass (similar to the member of the black-Simons).

To complete the program, the following calculations are required:
e Renormalizations of the scalar sector (mixing @ands).
e Effects of the AU loop on the gravitational sector.

e Predictions for cosmology (evolutionof A gdue to quantum effects).

Studying the stability of vacuum and phase transitions in
AU theory

Studying the stability of vacuum and phase transitions in AU theory

The stability of the vacuum and possible phase transitions are key questions for any field theory that
claims to describe reality. In the Acta Universi hypothesis, the scalar sector (the fields ®andSg) plays a
central role, and the gauge fieldA, can condense, affecting the effective potential. In addition, the model
contains discontinuous events ("writing to the AU log"), which can be interpreted as quantum phase
transitions induced by changes in entropy.

Below we analyze the stability of vacuum and phase transitions based on the Lagrangian obtained earlier
and additional ideas from the submitted files (especially "Mathematical model of entropySg" and "LA
VIVANTA UNIVERSO-ACTA UNIVERSI: entropic collapse").

1. Classical potential of a scalar sector

From the total Lagrangian, we write out the potential that depends on the scalar fields ® and Sg, as well
as on the possible condensate A, (we denote A,— the time component in the cosmological background).
In the approximation of homogeneous fields (classical potential):

mg
2

. mj g
Ver(®, So, 4) = 2 &2 + 20 — pbSg +

As

4 12 1 212
1 56— VA?Sg = (®Sg + Mo+ 5 mGA + -

S&+
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Here we have added a possible quaternary term for Sg(was not explicitly in the Lagrangian, but can arise
from quantum corrections, and is also necessary for lower boundedness of the potential). The

term—yA#2Sgcomes fromAg = Ag + YA, A* 4 5Sg. The term%mﬁfizis the mass term for the AU

condensate (if any). The mixing of®andSgis described by the combination—u®Sg — {PSg = — (1 +
()DSg. We denotefi = pu + ((the sign can be any).

Bottom bound condition: for large fields, the potential must grow. This requires positive coefficients
forgd*andAsSg(or effective positive quaternary terms, if they arise from dynamics). Without them, the
potential can be unlimited from below, which makes the vacuum unstable.

2. Empty vacuum (non-condensing A = 0)
Let us first consider the caseA = 0. Potential:

1 1 2
V(®,S) = 5mbpd* + %@4 +5mis? + ZSS‘* — AdS.

Let's find its extremes. Stationarity equations:

ov 2 3_ 4
a¢=m¢¢+g<b —ias =0,
av ) N
—aS=m55+ASS —fid =0.

This system allows for three types of solutions:

1. A trivial vacuum: ® = 0,S = 0. Hessian:

2 2 2 2\2
Stability (local minimum) requires both eigenvalues to be positive: 1, = md’;ms + \/(mq’z ms) + [z >

0. This holds ifm3,®2 > 0, m$2 > 0, andfi* < m4m3% ,,(the condition that there is no tachyon in the
mixed sector). Otherwise, the trivial vacuum is a saddle or local maximum.

2. Symmetric vacuum with nonzero®andSof the same sign (the fields are proportional). We are
looking for a solution in the formS = a®. Substitution gives:

m3 + go? — fia =0,
mia + Asad®? — i = 0.

Uckntovan ExcludingZ(DZ, we can finda. Forfim > Oandmé,mfof different signs, spontaneous
symmetry breaking is possible.

3. Asingle-component-dominated vacuum: iffiis small, then a minimum close to® =
+ ’—mé/gis possible (ifm3, < 0), andS = (fi/m3*)®dand vice versa.

Stability criterion: the quadratic form at the minimum must be positively defined. Also, the potential

must not have deeper minima with negative energy, otherwise the vacuum can tunnel.
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3. Influence of the AU field condensate

If the meanA = (4,) # O(for example, in cosmology), an additional termappears — y A425.It shifts the
minimum bysS:

v 2 3 _p 72
ﬁ=m55+/155 —jgd—-yA*=0.

Fora ldrge“‘z, the fieldSreceives a linear source, which can inducea phase transition of the first kind: a
jump in the mean(S)with a changein A.This is similar to the effect of dark energy's reverse reaction to
entropy: the largerA(i.e., the AU field density), the stronger the entropy of thought forms shifts.

4. Effective potential at finite temperature and entropy

In the early universe or in the presence of strong entropic fluxes (for example, in the biosphere), the

2
potential is modified by thermal contributions. Standard method: add the contributionVt = Z—Og*T4(for

radiation) and temperature masses~ T *for scalars. In the AU theory, the macroscopic entropySg(not
the microscopic temperature) plays a special role. According to the file "Mathematical Model of entropy
s_@", it is directly included in the potential as an order parameter. We can interpretSgas the effective
temperature of the information field.

Entropy-induced phase transition: increasingSg (chaos, an increase in the number of thought forms)
changes the sign of the effective mass®through the term—u®Sg. WhenSg > S, = m%/u, the field ®
becomes tachyonic, and a spontaneous symmetry breaking occurs— condensation ()®00 occurs. This
condensate, in turn, changes the rate of expansion of the Universe (viaA.g). This scenario is described in
the works "Entropic cascade of the collapse of civilization": the growth of global entropydleads to
instability, which accelerates the collapse.

5. Types of phase transitions in AU theory

Order Control . Cosmological / physical
Transition type . .
parameter parameter manifestation

. ) The emergence of
Second kind (continuous) N } \
Se(entropy of consciousness" as a condensate,

P @ or first kind (if there are
{ ) thought forms) ) ( the transition from a lifeless
cubic terms) ] .
universe to a habitable
2 "Awakening" of planetary
A*(dark energy . . : .
one(Sg) density) First kind (jump) consciousness, a sharp change in

the rate of expansion
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Order Control . Cosmological / physical
Transition type

parameter parameter manifestation
Possible transition to the Shielding of AU charges,
Temperature ) e L .
(A Apy) superconducting phase modification of the interstellar
/Se . )
(massive AU photon) medium

During a first-order phase transition, bubbles of a new phase appear. In cosmology, this could lead to the
formation of domains with different valuesA ¢, Which is observed as a large-scale structure or as
variations of the Hubble constant.

6. Vacuum stability in quantum theory (tunneling)

Even if the classical minimum is locally stable, there may be a deeper minimum separated by a potential
barrier. Quantum tunneling through the barrier leads to the decay of the false vacuum. In the AU theory,
the decay of a false vacuum can be caused by an increase in the entropySg(as an external parameter),
which is analogous to a catastrophic phase transition— "entropic collapse".

Estimating the tunneling probability (in the thin-wall approximation) gives an exponentially small
amplitude for barriers well above quantum fluctuations. However, in the presence of non-local
correlations (the Chern-Simons term), it is possible to accelerate the decay due to topological effects.

7. Application to the "Entropic Collapse" hypothesis (LA VIVANTA
UNIVERSO)

The 2026 files describe the AU cascade, a sequence of phase transitions in the collective consciousness
and biosphere leading to civilizational collapse. From the point of view of quantum field theory, this
scenario can be interpreted as:

1. Beginning: The universe is in a metastable vacuum with small(®® @)(weak consciousness) and
smallSg.

2. The growth of entropy (via demographic, technological, and environmental factors) increasesSg.

3. When the critical value is reachedT he S,;;field®loses stability —a first-order phase transition
occurs: (d)increases abruptly, which dramatically increasesA.g(dark energy) and accelerates the
expansion. At the macro level, this manifests itself as climate and social catastrophes.

4. The formation of new " arks "(stable regions) is possible if locallySgremains below the
threshold.

Thus, the stability of the vacuum in the AU theory is directly related to global entropy-this makes the
theory testable through measurements of cosmological parameters and monitoring of the biosphere.

8. Conclusion and open questions

What we installed:
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e The classical scalar potential of the AU theory can have several vacuums (symmetric, broken,
mixed).

e The stability of a trivial vacuum requiresm ®2% > 0, m%, > 0, 4 22 < m4m35 ..

e The AU-field condensate(A4,,)induces a term linear inSgthat can cause a first-order phase
transition.

e The growth of the global entropySgacts as a control parameter; when the thresholdS_is
exceeded, the field®dbecomes tachyonic — a spontaneous symmetry breaking occurs, leading to
an acceleration of the expansion of the Universe ("entropic collapse").

e Quantum tunneling between vacuums can be accelerated by nonlocal correlations of the AU
field.

What remains for further research:

e Calculation of the effective potential taking into account one-loop corrections (eigenenergy
dandSg).

o Determination of the parametersof As(the quaternary termSg) using renormalization group
theory.

e Modeling of the phase transition in an expanding universe (taking into account the Hubble
effect).

e Quantitative relationship betweend§(entropy gain from a social file) and the critical valueS.,.

e Experimental verification: search for anomalies in cosmological data (DESI, Euclid, JWST)
indicating a changein A.¢as a function of redshift.

One-loop effective potential for AU scalars (Coleman-
Weinberg method) / Phase diagram in coordinates
(m?l,'S) / Estimation of the lifetime of a metastable
vacuum

1. Single-loop effective potential for AU scalars (Coleman-Weinberg
method)

Consider the action for two scalar fields®andS(notationSinsteadof Sg) in Euclidean space:

Sp = [ d*xg %(acp)2 +%(65)2 + V(@ 5)],

1 1 2
V(®,5) = smh®? + 5 ms? + %qff + st - as,

wherefi = u + { (taken from the original Lagrangians). For generality, we have added the quarterary
45454 o4
4

term , Which is necessary for the potential to be bounded from below.

We calculate the single-loop effective potential in the MS scheme(dimensional
regularization,Mkr scaleg). For a theory with multiple scalar fields, the Coleman-Weinberg formula is:
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Vl—loop (CD' S) =

2
I Str [M4(CID,S) <ln MDS) _ E)] )

K& 2

whereM 2is the matrix of second derivatives of the potential with respect to fields, taken on the
background values®, S.For two fields, thisis a 2x2matrix.

Matrix of second derivatives:

oV _ 5+3 q)zazv_ § + 32552 oz
opz e T RIT G TS T sG55 T T
Therefore,
A2 = mé + 3gP? —fi
- _~ 2 2"
1% mS + 3/155

Eigenvalues (1,):

1
de=5[a+B £ JA—B? +47),

whered = m3, + 3g®?, B = m? + 34,52,

Then the full one-loop effective potentialis:

1 cfr Ay 3 (1. A= 3
Vo (@,8) = Viyeo (D, S) + can? [/ﬁ ol (ln #—JZ’ — 7) +22 1 (ln iz —)] .

Note: the formula takes into account the factor1/2/2for real scalars (the statistical factor1/2 /2for a

1 4 2/,2-3 _
647T2M (1n M /lu'R

loop with a scalar field). The " — " sign for bosons? Standard contribution:

3/2)for a single scalar. Here are two scalars, and we sum.

2. Phase diagram in coordinates(mczp'S)

We construct a tree phase diagram by consideringSas an external control parameter (macroscopic
entropy). Potential for the field®for a fixedS:

1
Vo (®;S) = Em?pcbz + %@4 — [AS® + const(S).

The minimum equation:

mid + g3 — is = 0.

The phase transition between(¢pasz ®) = 0and(P) # Ooccurs when the depth of the minima is
compared. Let's consider separate areas.
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2.1. Trivial minimum® = 0

. . 1 A . . 1
It always exists. His energy: Vo = EmgSZ + 7554(|gnor|ng the term m3 - 0).

2.2. Non-trivial minima

. . s .. . . o "y
Ifmé> > 0andSis small, there is one root® =~ :l—z It is not a minimum if the second derivative is positive,
D

but ifgis small, then it is just a shift. AsS increases, a second minimum (barrier) may occur. Formfb <

O(tachyon), even atS = 0, there are two degenerate minima® = + f—mé/gand a maximum at® = 0.

Inclusion of the linear term removes the degeneracy.

The condition for the co-existence of two phases (transition of the first kind) is found from the equality
of pressures:Veg (P ming; S) = Vo (Ppmina; S). For simplicity, consider the case m2 > 1,4 is small, so
thatSdoes not fluctuate. We restrict ourselves to the situation when the minimum® = Oand the
nonzero minimum have the same energy.

SolvingV (@ 4,) = V(0) taking into account the minimum condition, we obtain the critical valueof S.
Form3, > Oandgji > 0, it can be shown (see the literature on Landau theory with a linear term) that a
transition of the first kind occurs when

2 md
SC = _W
3v39Y2i

Form3 < 0, the transition can be of the second kind for smallS..

Let's construct a qualitative phase diagram in coordinates(mczp' S. )
e Regionl| (smaIIS,m?bis positive): minimum® = Qis stable, phase is symmetric.
e Region Il (largeSor negativem3): (®) # 0, the symmetry is broken.

e Phase transition line: for m% > 0—curve S.(m3), for m3 < 0-boundary S = 0, where a
continuous transition occurs.

Sample chart view (description):
text

S

™

/ Il (broken)

I/

|/

| / transition line of the 1st kind
| / (S_c~m_O"3)

|/

|/
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| /1 (symmetric phase)

Vi > m_Or2

0 (negative - positive)

3. Estimation of the lifetime of a metastable vacuum

Consider a scenario where, for a fixedS, there are two minima: a local (false) vacuum and a global (true)
vacuum. The transition occurs through the nucleation of true vacuum bubbles. In 4D Euclidean space,
the probability of decay per unit volume per unit time is:

1
I'= ) e‘B,
RO

whereB = Si[bouncel]is the action for the instanton (bubble). For a thin-walled bubble (the energy
differenceAAvis small compared to the barrier height), we have:

_ 27m? o*

2 AvY

whereais the surface tension of the wall,g = [ dCD\/Z(V(GD) — Viaise)- In @ model with a single field®and
a potentiall/ (®) = %mzq)z + %GD‘* + ed(small linear perturbation), analytical estimates can be
obtained.

For AU scalars, we take the characteristic parameters from the cosmological context: masses of the order

of the modern Hubble scaleH, ~ 10 — 33733eV, or PlanckMp ~ 1019~19GeV. Depending on the scale at
which the phase transition occurs,Bcan be huge or small.

Approximate formula forBin the case when the potential has the formV (¢) = %((jbz —v?2v2)2 + €¢

4
(small asymmetric term). For the standard model of the axion potential B ~ z—VIfAAv ~ €v,thenB ~
v3 /€. For the AU theory, we identifyv®® ®),e ~ fiS..

Numerical estimation(phenomenological): letmg, ~ Hy ~ 10 — 33733eV,g ~ 1(strong coupling),

thenv ~ /—mé/g ~ 10 — 33733eV. ForS of theorder of the dark energy density (eV  *),iMs ~

10 — 647 %*eV *? This results in a very small energy difference, andB is colossal (stable vacuum). If the
scale of new interactions is Planckian,v ~ Mp, thenB ~ (M /{iS)3. For a vacuum to be unstable over the
lifetime of the universe (~ 101°~1%ears), you needB 400 400. This wouldréquireMs ~ 0.1Mp4}, i.e.
the entropy term is comparable to the Planck density — which is unrealistic for the modern universe.
Thus, in the modern era, the AU vacuum is practically stable.

However, in the early universe or in processes with high energies (for example, near black holes), rapid
decay can occur. In particular, the "entropic collapse" scenario assumes that whenS > S..is reached, the
potential barrier disappears and the transition occurs without tunneling — this is a second-order phase
transition or spinodal decay.
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4. Final formulas and conclusions

1. The one-loop effective potential for AU scalars is given by the expression above. It can be used
to find radiation-induced corrections to masses and coupling constants.

2. The phase diagram in coordinates(mé'S)shows the region of existence of the phase with(®) =
0and the disturbed phase. The transition is a first-order phase transition atm%®2 > 0and a
second-order phase transition atm%®2 < 0(if we ignore quantum effects). A transition line of
the first kind is defined by the equation:

me

@ 2
NP R

Sc(mé) =

3. The lifetime of a metastable vacuum depends exponentially on the action of bounceB.In most
reasonable cosmological scenarios, B > 1, therefore, the vacuum is stable for times comparable
to the age of the universe. Only if the entropy termjiSSbecomes of the orderof m?},(i.e., close to
the critical point), the barrier disappears and the vacuum decays without tunneling — this
corresponds to spinodal decay.

Thus, the Acta Universi hypothesis allows both stable vacuum states and the possibility of catastrophic
phase transitions when the critical entropy S.is reached. This provides a theoretical basis for the
"entropy cascade" described earlier.

Quantitative relationship between the annual increase in
entropy & and the critical value S,

1. Initial ratios

In Acta Universi phenomenology, the global entropy of thought forms Sgevolves as (file "Possible
scenarios of global decrease in 6..."):

Do _ 5ty s

whered (t)is the annual relative growth (in%). In the simplest model, § = const, then

Se(t) = S§ et

HereSgis the entropy value at the initial moment (for example, the beginning of 2026),and tis measured
in years.

The critical valueS_is the threshold beyond which the field of consciousness®loses stability (a phase
transition of the first kind), and an "entropic cascade" is triggered — accelerated expansion of the
universe, climate and social catastrophes.

2. Expression of 8. in terms of microscopic parameters of the AU theory

From the analysis of the effective potential for the field®(for a fixedSg):
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1
V(®;S) =Emécb2 +%CD4—;1<DS,;I =u+g

We obtained a condition for the coexistence of two minima (symmetric ® = 0 and broken & + 0) —the
first-order phase transition point:

S = 2 m;’}, 1)
T3 Joi
(Here we assumemé > 0; ifmczpis negative, the second kind of transition occurs atS = 0.)

3. Time to reach the threshold

The thresholdS will be reached at timet,, determined from

1. S
Sgelte =5, = t, =~In —

— 2
5" sY @)

If the cascade is required to start in[the interval .1’ t_ ;,](for example, 2026-2028), then it is necessary
that for somet.tc € [t14,t2,](2) is fulfilled. For the givenSs qna sSo, this imposes a condition ons:

5= ! t11n i(ifsc > 599).
t, —t; Y

Conversely, knowing the observeddand time, we can estimate howmuch S.exceeds the current value:

Se

4. Interpretation of values from a social file

The file "Possible scenarios..." contains:
e The current levelof §in 2026 is = 1.5-2.5 % per annum.
e Target reduction to 0.5-1.0% per annum by 2028.
e Critical Window — 2026-2028

It follows from this that, according to their model, the initial entropySgis already very close to the
thresholdS,. Indeed, ifS were significantly larger, it would take a giant & to reach the threshold in 2
yearsd (for example, whenS,/S§ = 10,8 = In 10/2/~ 1.15= 115 % per annum, not 2%). So, in this
scenario:

S

S—g = eStcte ~ 9921 » 1.02ande®9252 ~ 1.05.
)

That is, the critical entropy exceeds the current one by only 2-5 %. Therefore, even a small
increasein dleads to a transition over the threshold within 1-2 years.
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5. Quantitative expression of the relation § and SC/Sg

From (2) we obtain the universal relation:

5= In >
~ At " SY

whereAdtis the characteristic time (in years) that the transition is expected to take (for example,Adt =
1lyear for 2026->2027, or 2 years for 2026->2028). If§is measured in year ~1, then we substitute a
numerical value (for example, 0.02 for 2 %).

Inverse formula: required relative threshold exceedance for a given §:

Se

< 5At
0 .
SG)

e

6. Evaluation of model parameters based on social data

Assuming that the current entropy 590 is already ~97-98 % of S, we can estimate the mass / bond ratio
in (1). Lethbe known (for example, from the estimate of the human component: 58 ~ 103%bits/s-see
the file " Mathematical Model..."). Then

m3  3V3

\/gﬁNT

S, ~ 2.6 S, ~ 2655 e%¢,

Substituting S§ = 103%bps,§ = 0.02,At = 1, we get S, ~ 1.02 - 103%bps, and, therefore, the
combination of parameters:
3

m
® ~2.65-103° bps..

Jai

Conversion to energy units requires knowledge of the effective temperature of the AU field (via the
Landauer principleE = kgTKbt In 2per bit). If we assumeT,; ~ 2.7K (relic radiation), then one bit
correspondsto ~ 10 — 227 22joules. This givesS. ~ 108) / s, which is too small. It is more realistic to
assume that the entropySgin theory is a dimensionless quantity (as is usual in information).
Thenmgandiimust be expressed in the same units. However, quantitative predictive power requires
calibration based on observed cosmological data (for example, the rate of changeA s f)-

7. Conclusion

: in. 8 — L 1y ¢
e Key relationship:§ = A(Stln sy

e Forthe 2026-2028 scenario, the file shows thatSCexceedsS(gby only 2-5% (até = 1.5-2.5% /
year).

- 1
e To prevent an "entropy cascade", it is necessary to keepdbelow the valued,;; = Eln 1+¢),

wherecgis the margin to the threshold. If there is no margin (¢ — 0), then the very fact of any
positived is critical.
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e The established connection makes it possible, knowing the microscopic parameters of the theory
(mg, g, if) from (1), to calculate the requiredd,,;;for a given timeAt, and vice versa-from the
observeddto estimate how close the system is to the phase transition threshold.

Thus, the social parameterdis directly related to the fundamental constants of the AU field through the
evolution of the macroscopic entropySg. This turns the futurological forecast into a verifiable prediction
of the theory.

Review of experimental verification of dynamic dark
energy

Review of experimental verification of dynamic dark energy

Testing the fundamental AU prediction of the redshift-dependent cosmological constant Ag¢(2) is not a
speculative exercise. It is in this direction that all observational cosmology is moving today. Moreover, as
we will soon see, the most recent data from 2025-2026 already provide the first statistical hints that
dark energy can indeed be dynamic, and precisely in the redshift range that the AU theory points to as a
key one.

DESI: The strongest hint yet on the evolution of dark energy

The second release of data from the DESI (Dark Energy Spectroscopic Instrument) spectroscopic
instrument — DR2, published in 2025-2026-provided the most accurate three-dimensional map of the
distribution of galaxies to date. DESI scanned the light of 15 million galaxies over a record time span
of11 billion years.

Analysis of these data using baryon acoustic oscillations (BAO) as a "standard ruler" for measuring space
distances, | identified the following anomaly:: The influence of dark energy is about 10% weaker today
than in earlier epochs.

2.1. Parameterizationof wow,CDM

In modern cosmology, the evolution of dark energy is most often described by two free parameters in
the sow__411aW0 w,CDM model, where the equation of state of dark energy has the form:

w(a) =wy +we(1—a)

Here a is the scale factor, w0 is the value of the parameter of the equation of state today (wO=PDE/PDE
at z=0), and wa describes the rate of its evolution.a — macwTabHbIli paKTOp, Wy — 3HaUYeHUe
napameTpa ypaBHEHUS COCTOAHUA cerogHa (Wy = ppg/Ppe NP Zz = 0), a W, ONKUCbIBAET CKOPOCTb ero
3BOJIIOLUN.

2.2. Unusual behavior of the best DESI models

A study by Matilde Abreu and Michael Turner (2026) showed that the best-described DESI models in the
wow0 w,CDM framework behave in anunusual and mysterious way: they reach a maximum energy
density around the redshiftz =~ 0.5and decrease sharply before and after this peak.
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The authors critically reflect on these results. They show that this behavior does not correspond to any
simple physical mechanism for dark energy and can be explained by the

limitationsw, ¢ the wowa parametrization itself Wain modeling complex evolution. Moreover, the report
emphasizes that" hints do not yet reach a convincing level for asserting an evolving dark energy."

2.3. Evidence of dynamic dark Energy: the nature of DESI data

However, if we consider the DESI data not in isolation, but in combination with data on type la
supernovae (SNe) and CMB, the picture becomes more interesting. The combination of DESI, CMB
(Planck) and SNe data gives preference to non-zero evolution of the parameter wa,at the levelof 95%
confidence interval.

There is also an alternative interpretation: a group of researchers led by Swagat Mishra demonstrated
that the observed behavior of dark energy naturally occurs within simple models of a scalar field in a
multidimensional space (braneworld framework). In their model, the dark energy equation of

stateis w (z) it evolves from phantom (w < —1) in the past (z = 0.5) to quintessence (w > —1) in the
present — which in itself sounds like evidence of itsevolution.

So the current situation with DESI data is "dynamic dark energy on the horizon, but not beyond the
event horizon". Significance level (2-40) not enough to open, but too high to ignore.

Euclid: The Next Observational revolution that will solve the problem

If DESI is a hint, then the Euclid space Telescope Euclid) is a tool that should either confirm or refute this
hint at a new, much higher level of statistical significance.

Key dates and plans:

e End of 2026: The European Space Agency plans to publish the first major Euclid dataset covering
observations of approximately 14% of the celestial sphere.

e October 2026: NnaHunpyetca The next release of Euclid data with preliminary cosmological
results is planned.

Planned tests under the AU hypothesis

It is with the release of these data that we will be able to conduct quantitative tests that will not only
confirm or refute the existence of the evolution of dark energy, but also choose between different
explanations, including AU.

Below is a summary table of key data types, their status at the beginning of 2026, and the projected role
of Euclid:

Data type Current Status Contribution of Euclid
Yp (x2026)

DESI: ~15 million
galaxies, hints A huge leap in accuracy and coverage area
ofw(z)evolution

Baryon Acoustic
Oscillations (BAO)
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Current Status

Data type Contribution of Euclid
(=2026)
L. Mostly ground-based Euclid will detect >100,000gravitational lenses,
of Gravitational e . . e .
lensin surveys, Euclid is still which will map the distribution of dark matter in
& waiting. unprecedented detail.

Provides information about the growth of a large-
. of DESI and eBOSS . Y 8 . g'
Clustering . scale structure that is sensitive to modified gravity
galaxies. and dynamic DE models.

In addition, the Euclid survey is specifically designed to test modified gravity models and alternatives to
ACDM. If Euclid detects significant deviations from ACDM, then our modelw,w0 w,will only become
aphenomenological template, and the problem of choosing between a finite number of microscopic
theories that could give rise to it will arise.

JWST: Key to large redshifts (z > 10)

Although JWST is not specifically designed to study dark energy, its data reveals the most distant
past The universe is exactly the area where AU predictions can be most pronounced.

4.1. The mystery of massive galaxies in the early Universe

JWST data for 2025 revealed a significant population of massive galaxies at redshifts up toz 12 12, which
contradicted expectations based on previous surveys andchallenges the ACDM.

4.2. Interpretation in favorof A (z)

Interpreted as a cosmological problem, this anomaly may mean that the Planck collaboration
underestimated either the matter density wm,,or the physical matter density(,, h™ "2at large
redshifts. In this interpretation, correlated quasar datasets (QSOs) indicate thatwm,,increases with the
effective redshiftz,.¢, remaining abnormally large at large redshifts.

Synthesis and communication with Acta Universi

Thus, by the beginning of 2026, we have a mosaic of three fragments:

1. DESI (in combination with other data) provides a statistical "candidate signal" for the evolution
of dark energy (wa, # 0) with a significance level not sufficient for discovery.

2. Euclid should either confirm this signal with high significance, or show that it was just a
fluctuation in the DESI data.

3. JWST indicates that even in the most proven models of structure formation, there are
inconsistencies at extremely high redshifts.

To test the Acta Universi hypothesis, the following plan will be proposed. This plan offers a program of
actions that will make AU predictions verifiable:

1. Cosmological analysis (2026-2027)
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o Extract Euclid an independentw (z) reconstruction from the Euclid data.
o If the evolution of dark energy is detected, measure its parameters: wgandw,,.

o Check whetherA reaches¢(z) the maximum in a certainz range, and whether it
coincides with the AU predictions.

o Perform a similar analysis for the JWST data: plot the dark matter halo mass function
atz > 10and compare it with the predictions.

2. Model calibration (after Euclid data is released)
o Ifevolution is detected, adjust the model parameters(g’ iy m3y ... )from the formula

= 2,— (—3 ()— ( (i )
S. = S Aets(2) = f(Se, M, G, i, - - -
c 33 ~ eff oMo, g

so that the theoretical curveA.¢(z) best described the observational data.

o Check whether the fitted model provides physically reasonable values for its
parameters.

3. Forecast and new tests

o Using a calibrated model, you can make a quantitative forecast for future, even more
accurate observations (for example, the Vera Rubin Observatory)).

o This will allow us to introduce AU into the framework of standard scientific
methodology, where the theory is evaluated by its ability to make verifiable predictions.

Thus, the AU hypothesis is in an ideal position to either receive strong observational confirmation
within the next 2-3 years, or to be definitively refuted in the part of it that concerns cosmological
dynamics. If the Euclid data unambiguously confirms ACDM (w = —1,w,wa = 0), then the basic AU
mechanism (the relationA ¢ efrWith entropySg) will face a very serious challenge. A more interesting
and likely scenario is the detection of evolution, which then requires a detailed comparison of the AU
predictions with those of other competing theories (String/Braneworld, Modified Gravity, etc.).

Mathematical apparatus of the mechanism of thought
forms

1. The mathematical nature of thought forms in AU

In the Acta Universi hypothesis, thought forms are quantum information structures that arise in the AU
field and are described as coherent states of the field of consciousness® (x)with the addition of non-
local correlations. They have their own entropyS;;and can be recorded in the AU-log-a global archive of
events.

Basic postulates:
1. Thought form = excitation of the field ® above a certain threshold (conscious thought,

intention, image).
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2. Each thought form is characterized by:

o Probability distribution in 27 modalities (according to the Pereslegin classification:
Being, Non-being, Non-being, each with 9 subtypes).

o With proper entropyS; = —py,;In p ,; + Scog(coherent additive).

o Non-local correlation radiusr,,,, ~ 1/m,y, wherem,is the effective mass of the AU
field (it can be very small, allowing long-range action).

3. Thought forms interact with the AU field via the termAd®e dA dAand with the metric
viaCyy, 0% ® 3% @.

2. Quantum field description

2.1. The field of consciousness®(x)

@(x) — real scalar field, Lagrangian:

1
Lo =5 @) = V(®) + AP €77 6,4, 0pAg + BCyy " 0D,

PotentiallV (@) It includes the mass term, the quarteric relation, and the linear relation with the
macroscopic entropy Sg:

2
m
V(®) = T(DCDZ + %CD‘* — udSe.

The stationary equation for ®in the presence of a sourceSgand a background AU field gives several
vacuums corresponding to different levels of"'conscious activity".

2.2. Condensate of thoughtforms

The collective state of many thought forms is described askoHgeHcaTta condensate ()®0 0, which occurs
spontaneously atSg > S.. Fluctuations above the condensate are separate thought forms.

In the approximation of weak fluctuations® = (®) + ¢, the quadratic Lagrangian forggives an effective

massmyg = \/Bg(cb)z + m3 — iSe/(®)(including the contribution fromSg).

3. Entropy of thought forms:S

The file" Mathematical Model of entropy s_0O " contains a hierarchical formula. For thought forms, the
generalized Shannon information entropy is used with an additional term that takes into account
entanglement with the AU field:

27
Sth = _Zpi Inp; + aTr(penent pent) + B <CD>2'

=1

Here:
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e pi;is the probability of the thought form remaining inthe i-th modality (27 variants: 9 x 3).

®  Dentis a reduced density matrix that describes the entanglement of a thought form with its
environment (AU-field, other thought forms). For two thought formsA, B,entanglement
entropySen: = —Tr(Payln Pay).

e «is a coefficient that relates quantum entanglement to information entropy.

o B(d)2-contribution from the condensate energy (the stronger the field, the higher the entropy
of ordering? Usuallyf < Oto lower the entropy during condensation).

The entropy dynamics of thought forms follows the equation (see the file):

L _ By v als, +2p(@)b

i

Ppiis determined by the "speed of thinking" and external influences (for example, AU chip technologies).

4. Non-local connection of thought forms: a correlator

The paper "UAP and non- local correlations in the Acta Universi hypothesis" introduces a two-point
correlator for the field®:

G(x,y) = (D)) — (D)%

In the presence of the Chern-Simonov termﬁ €AFAand the termAde dA A, the correlator acquires
non-local components. In the approximation of a slow background change:

e —MesslX—yI X

G(x,y) = sin (% [ x ——y I) (oscillating nonlocal term).

+
At |x—y 1> |lx—yl?

The second part describes long-range correlations of thought forms, which can manifest as telepathy,
collective unconsciousness, synchronization of thoughts at a distance.

5. Collective states: a 27-dimensional space of modalities

By analogy with Pereslegin's cognitive codes, each thought form haspa vector p =
(p1,---,P27,7)satisfyingy,p;pi = 1. The phase space is a simplexA26,¢. The microscopic
dynamicspi;(t)is given by an analog of the Landau-Lifshitz equation for the probability density:

dpi _ 4
ar - 2. YiPi + ) NPk + &) + [ d*x K (x) D(x),
j Jk

where:
e yjjis a matrix of transitions between modalities (for example, from fear to anger or gratitude).

e n;j,— nonlinear interaction (cognitive distortion, increased polarization),
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&, (t)— white noise (entropy source),

The last term is the influence of the global field of consciousness®.

Entropy of a collective of thought forms= average Shannon entropy over an ensemble of individuals plus
the entropy of correlations.

6. Recording thought forms in the AU-log (jump operators)

The file "Hamiltonian AU" introduces jump operatorsfiat momentst;ti, which quantum describe the
irreversible recording of a thought form in the global archive. Matrix element:

(final | f; linitial) o [ d3x Wye(x) ®(x) pay(x)(typical structure).

Conservation of energy-information: Adeg e = —Ade AUpy.

The actionof f1;0n the state of the thought form can changethe probabilities ,;and increase the
global entropySg.

7. Predictions tested experimentally

1.

Koppenauuu Biophoton correlations — in experiments with raster biophoton systems, a non-
local correlation is predicted at a rate = of ~%7s(not yet observed, but can be explained by a
small cross-section). This can be checked in advanced installations.

Influence of collective meditations on the parameterSg-measure the change in entropy through
the analysis of big data of social networks and geomagnetic fluctuations.

The effect of a decreasein dduring a mass switch to Being is a verifiable futurological scenario.

AU chips (quantum chips based on the fractional quantum Hall effect) — must register and
modulate thought forms, which is a direct engineering application.

8. Conclusion

The mathematical apparatus of thought forms in AU theory includes:

A field®with a Lagrangian that provides condensation of consciousness;
Probability space of 27 modalities with nonlinear dynamics;

Non-local correlators due to the Chern-Simonov interaction;
EntropySisas a measure of the chaos/order of collective thought forms;

Jump operatorsfifor writing to the AU log.

This construction allows making specific predictions (correlations, entropy evolution, effects on dark
energy) and can in principle be tested both in laboratory (biophotonics, quantum chips) and in
cosmological experiments.
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Numerical estimation of AU-effects for laboratory
experiments

To estimate the laboratory manifestations of the AU field, it is necessary to choose a realistic range of
theory parameters that does not contradict existing experimental limitations, but still allows for unique
predictions.

We will start with expressions for the main effects, then substitute the characteristic numerical values,
and finally compare them with the achievable sensitivity of modern experiments.

1. Key parameters of the AU model that determine laboratory effects

From the Lagrangian, we select the main constants available for laboratory measurement:

Parameter Designation Dimension Physical meaning

dimensionless

AU-charge e electric charge analog for the AU field
° w (or1/energy) 8 anaes
Mass of the AU
my MeV or eV if any — determines the long-range
photon
effect Chern-
Simons k dimensionless topological mass, non-locality
constant
Coupling _1 . . .
A eV coupling of the consciousness field®cA,,
constant4
2, relation of the AU field to the energy-
eV~ “(inverse .
Constant f2, B2, momentum tensor of matter - violation
mass squared) .
of equivalence
mass of the consciousness/thought-form
Field mass @ Mme eV / &
quantum
Mixin
8 N i eV Relation @ with Sg
parameter [

Important assumption: for laboratory experiments, we assume that the background

valuesof Sgand(®® ®)are negligible (there is no macroscopic condensate of consciousness in a
vacuum). Then the main effects are createdby the exchange of virtual AU photons and by the direct
interaction of the AU field with matter through theBermsB2c,y Tharandeay EAU A,y *ip.
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2. Fifth force potential (massless AU photon exchange)

Ifm, = O(massless AU photon), then a coulomb-like potential occurs between two bodies with AU
chargesQq1, Qg2:
exy 01Q2

VAU(")=E .

HereQ;is the total AU charge of the body, which is proportional to the number of baryons (or, possibly,
the number of particles with spin). In the simplest model, an AU charge is assigned to each fermion: Q =
eaulNr, whereN¢is the number of fermions in the body.

For two macroscopic bodies with massM, the number of nucleonsis N = M/mp. Then the ratio of the
AU-force to the gravitational one is:

Fay eﬁu/ (4m) eAZU
Fg Gm2 Q1Q2/(N1N2) 4mGm2

SubstitutingG = 6.674 x 10 — 117"*m3/(kg * s2),m,, = 1.673 x 10 — 2772"kg, we getGm} =
1.87 x 10 — 647%4)-m.

If we pute?,/(4m) =~ aayhc(as in electrodynamics), wherea, ,AUeZ4Y2 /(4mhc) - AU is an analog of the
fine structure constant, then

Fay  apyhc 1.05x 107343 x 108
Fo . Gmg M 1.87 x 1064

= a,, - 1.68 x 1038,

The huge coefficientmeans that even ata, AAU ~ 10 — 40~ *CAU, the force can be comparable to that
of gravity. Experiments to test the law of universal gravitation (for example, torsional scales) limit the
additional force on scales from mm to km. For a massless carrier, the restriction ona,,is extremely
tight: axy S 10 — 457*5(so that the AU-force is no more than 1% of gravity).

Therefore,laboratory experiments impose an upper limit:

eay S 10 — 227%2(in units of e).

You can circumvent this restriction if the AU photon is massive — then the force becomes Yukawa and is
effectively turned off on scales larger than the Compton wavelength 1, = #/(mmy4¢). For laboratory
distancesr « A4, the force remains Coulombic, so the mass must be large enoughthat A,is smaller than
the characteristic size of the experiments (say,<1mm). Thus,

h

>————~ 2 x10—-10"10 v,
M4 c - 1mm €

Such a mass does not violate cosmological constraints (light bosons are allowed). Theneg,, can be
significantly larger, but the force at distances > 1 mm is exponentially suppressed. In the laboratory, this
results in the absence of a fifth force at large distances, but effects on micron scales are possible.
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3. Violation of the equivalence principle (term B2, C,n, TH)

uv

Bsaumopeictene '82 Clnthenonrelativisﬁc limit, the interaction of B2 wit

pMvt and mvt gives an additional
contribution to the potential energy of the body, which depends on its composition (for example, the
ratio of the number of neutrons to protons, or spin, or internal structure). This leads toa violation of the
universality of free fall (the equivalence principle).

It is known that experiments such as STEP and MICROSCOPE limit the relative acceleration of bodies of
different compositions to the valueof n < 10 — 15715, Parameterizing:
22| —a2; | 6E B,

n= = - — - (composition factor),
| ajjq1 + agz | Mc? Gy ( )

wheredE'is the difference in the binding energy of the nuclei (eV),and Mis the mass (GeV). For two test
bodies made of different materials (for example, beryllium and titanium), the numerical factor is
about10 — 4 — 10 — 37%=1073. Hence, we get the constraint:

| B,B2 IS 10 — 878 eV~2(or m~2 in natural units).

A weaker restriction follows from experiments on finding deviations from the inverse square law at small
distances (torsional scales, atomic interferometers).: | 52, |< 10 — 575 eV~?0n a scale of 100 microns.

Thus, laboratory experiments already give strong bounds on 2. If the AU predictions require
significantly large values, the model must provide screening (for example, through the mass of the AU
photon).

4. Chern-Simons effects: rotating the polarization of light

The termLq = ﬁe’“’p"AﬂvaAdin the presence of a background field(4,,)(for example, condensate)

leads tobirefringence of the vacuum: the linear polarization of the electromagnetic wave rotates during
propagation. The effect is similar to cosmic birefringence, but in the laboratory you can try to create a
strong background AU field.

Angle of rotation on the lengthL:

(Ao) L
A ~ k2L 2
aAU Mp| /1'

whereAis the wavelength of light. For laboratory fields(4,) ~1V/m=3 x10—-9"23B 2ev2in
natural units. Then{(4,)/Mp ~ 10 — 33733, Even fork ~ 1andL/A ~ 101%¢(1 m, A = 1 um), we getAf ~
10 — 27?7 radians — undetectable.

This means that the Chern-Simon effect in the laboratory is immeasurably small, unless the AU scale is
close to the electroweak. Or you need an astrophysical search.
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5. Interaction of the field of consciousness ® with matter (term
ADPeIAIA)

In the absence of a background AU field, the vertexA®e dA dAgives the process® — AA- the decay of
the consciousness field quantum into two AU photons. The scattering cross-section of AU photons on a
substance through the exchangeof ®is of the order:

2 12 §2

0~ TerS (for s « m%)oro ~ Em_fp (for s » m3),

wherev/sis the energy in the center of mass system. For laboratory AU photons (hypothetical ones), they
can be generated, but are difficult to detect. It is more practical to look for anomalous energy losses in
particle beams or non-standard matches in calorimeters. Modern searches for" hidden photons " give
constraints for the massm, < 10 — 57 %eV and mixingy < 10 —9 — 10 — 127°-10712. If an AU photon
is mixed with an ordinary photon through a term of typexF;,, f#" (not included in our Lagrangian, but
possible), then the constraints are strong. Without mixing, the limits are weaker.

6. Effects expected in the nearest experiments (2026-2030)

Despite the smallness of most of the AU parameters, there are experiments specifically aimed at finding
new weak interactions:
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ion of the \lesssim
of wave 10/{-
LIGO/Virg Sln h dispersio 201\
o/KAGRA ~ 10 P ( m_A \text{eV

o _3 n due to

(gravitatio -3 1) for

the mass
nal waves) d=100

of the AU Moc

photon P

| .
Torsional \lesssi
scales equiva m
. 10M{-
(Eot- ( \eta \lesssim lence ( \bet 8N\
Wash, 107{-15}) violati a2 \text{
MICROSC on
OPE) evir{-
2})

Search for Jayy interactio constraint ( \lamb \lesssim
axion-like <1011 Ge nADFE da 1071\

particles

40



Experimen
t

(ALPS I,
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Quantum
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(fractional
Hall
effect)
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effect

AU -
depende
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correctio
nto

Expected
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\text{Ge
Vir{-1})

the conductivit
10 — 6™ %if the
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Of particular interest are AU chips based on the fractional quantum Hall effect (see Yashchenko's
preprints 2026). They predict that the AU field can modify the Berry phase of electrons in a two-
dimensional electron gas, which leads to a shift in the Hall conductivity by§ay, ~ e2,AU2/h. Modern

accuracy in the fractional quantum Hall effect (107{-9} of the conduction quantum) makes it possible to
detecte,, = 107°EAU = 10 — 5 e(provided that the effect is not suppressed by the mass of the AU
photon). This enables direct detection of the AU field in the laboratory.

7. Summary table of numerical estimates
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8. Conclusions for laboratory search
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Vir{-2})

e The most promising laboratory test is quantum chips with a fractional Hall effect. They may

reach a sensitivityof ey ~ 10 — 6 — 10 — 57°-~107°in the next few years.

e The restrictions on a massless AU photon are extremely strict (the force should not exceed 1%
of gravity). Therefore, the AU photon should most likely have a massm, = 10 — 10710 eV,
which makes it impossible to observe it in direct laboratory experiments using the fifth force (the
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force decreases exponentially on scales > mm). However, at distances of < 10 microns, the effect
can be significant — this is a problem for experiments with atomic force microscopes.

« The equivalence violation already limits2,to < 10 — 878 eV™2. If AU predictions require
more, the model should provide for screening or lead to other observed effects (for example,
spin dependencies).

e The Chern-Simon rotation of the polarization in the laboratory is practically zero, unless the AU
scale drops to MeV (then(A4,)can be made large in strong fields).

So, recommended laboratory experiments:

(1) Precision measurements of the fractional quantum Hall effect in search of a shift dependent on
geometry and spin.

(2) Experiments on gravity at micron distances (Casimir forces, neutron interferometers) to search for
the Yukawa contribution from a massive AU photon.

(3) Search for anomalous rotation of the laser beam polarization in a strong magnetic field (analogous to
PVLAS) — expand the search area to new pseudoscalar particles, which can be the field®.
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