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Abstract

String and M-Theory attempt to unify gravity and quantum mechanics by extending
the dimensional structure of space-time, introducing one-dimensional objects vibrating
in a ten or eleven-dimensional manifold. Yet these models never achieve informational
closure. From the closed and self-referential Universal ¥ Lagrangian, we demonstrate
that the additional dimensions of String Theory represent redundant degrees of freedom
violating the variational consistency of the action. True unification arises not from
geometric extension but from the intrinsic self-interaction of the coherent field ¥, which
internally generates all constants, forces, and curvature without compactification or
external background.

1. Introduction

The long-standing effort to reconcile quantum field theory with gravity has produced a vast
family of higher-dimensional frameworks: String Theory, Supergravity, M-Theory, and their
holographic extensions. All these paradigms share one hidden assumption: the Universe
is built upon a manifold that must be enlarged or compactified in order to contain the
fundamental dynamics.

However, this geometric inflation introduces new fields and coupling constants which
are not derived from a closed variational principle. Each additional dimension implies a
new independent metric component gy;y and new derivatives 0y, expanding the Lagrangian
beyond informational self-consistency.

In contrast, the Universal ¥ Lagrangian is fully self-referential and variationally closed;
it describes matter, curvature, and interaction as stationary states of a single coherent field.
No external dimension or string-like object is required. In this sense, the entire premise of
String Theory is reversed: the quantized geometry it seeks is in fact the statistical curvature
of a coherent informational substrate.



2. Universal ¥ Lagrangian

We start from the closed form of the Universal ¥ Lagrangian:
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Each U, represents a local excitation of the same informational continuum. The constants
A1 and A, act as internal constraints enforcing normalization and symmetry closure. No ex-
ternal potential, manifold or metric is assumed: space-time itself emerges from the stationary
configuration of W.

The corresponding Lagrangian density is explicitly written as
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The functional variation over UT yields
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Since Ly depends only on bilinear terms WIT'W, one obtains:
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In the stationary regime, the last term averages to zero, leading to the fundamental

eigenmode condition:
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The solutions WTW¥ = 1 define the coherent eigenstates of the informational field. Small
deviations 0¥ from this equilibrium produce curvature and effective mass.



3. Non-Closure of Multi-Dimensional Lagrangians

String and M-Theories extend the dimensionality of spacetime to D = 10 or 11, introducing
a manifold Mp with local coordinates 2™, M = 0,1,...,D — 1. The generic bosonic string

Lagrangian is
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where h is the world-sheet metric, X* (o) the embedding coordinates, and gy the back-
ground metric of the higher-dimensional manifold.

The functional variation with respect to X gives
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However, gy, By, and ® are treated as external functions of position, not as derivatives
of XM itself. Thus, the total functional derivative
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through closure of the action. The system is therefore open:

because introduces dependence on coordinates that are not variationally linked to X
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In contrast, the Universal ¥ Lagrangian is strictly closed:
55\1} = O, Sq; = /L\p d4$,

because every term of Ly is an internal bilinear of the same field W, and all derivatives appear

symmetrically in the variational operator.

3.1 Explicit Functional Comparison

Let us rewrite both forms schematically:
Lstring = L(X7 8X79<X)), Ly = L(W,@W,PW)

For Lgtying, the functional derivative is
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depends explicitly on X through the same field dynamics. Since g(X) is postulated, not

where the second term represents an external feedback that cannot vanish unless ¢

derived, informational closure fails.



For Ly we have
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and because I' acts linearly on ¥, all internal dependencies are consistent:
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Hence the system is closed under total variation.

The essential difference can be summarized by the closure conditions:

String Theory:

Universal V:
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Thus, the multi-dimensional string framework cannot achieve variational self-consistency;

it introduces external geometric dependence that breaks informational closure.



4. Failure of Compactification

The ten-dimensional manifold postulated by String Theory is expressed as
Mo = My x K,

where M, represents macroscopic spacetime and Kg a compact Calabi—Yau space. The total
curvature scalar R;y decomposes as

Ry = Ry + R, + cross terms.

The field equations in the Einstein frame require
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with Ty the stress—energy tensor from the string fields. For compactification to hold, one

must impose
Gy
ayim = 07 RKa = 07
where ¢ are the internal coordinates on Kg. This artificial decoupling eliminates the cross
derivatives and forces the higher-dimensional curvature to vanish in the internal sector.
However, within a closed informational system, the curvature cannot vanish on any inter-
nal subspace because it is not geometric but functional. The Universal ¥ Lagrangian defines

curvature as an informational gradient:
R o V,V,(VTV).

Hence, the decomposition Mg = M4 X K¢ has no meaning: there is no independent coordi-
nate set ¢y because V is a function of informational phase, not of auxiliary spatial variables.
The additional dimensions of String Theory correspond to redundant parametrizations of
coherence.

4.1 Explicit Proof of Non-Closure via Curvature Terms
The Ricci scalar in a multi-dimensional theory is

Since '}, depends on the independent metric gy, the total variation of Rp with respect
to g is not closed:
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and no fully stationary solution exists without imposing external constraints.

By contrast, in the Universal ¥ formulation the effective metric is
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and its curvature derives directly from W:
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All quantities are internal derivatives of the same field, hence
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and closure is maintained automatically.

4.2 Informational Curvature and Gravitational Coupling

Let us define the local coherence density
C(z) =V'T¥,  9,0=0,V' TV +VT9,V.
The corresponding curvature scalar arises as
1
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where the proportionality factor kg depends on the local norm:
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The effective gravitational coupling emerges as
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and in the coherent macroscopic limit yields the Newtonian constant:

Gep =~ 6.67 x 107 m3kg 's72.

Hence, gravitational interaction arises as an informational curvature effect, not as a quantized

force.



5. Comparative Structural Analysis

The essential contrast between String Theory and the Universal ¥ Field can be summarized
in the following structural table.

Aspect String / M-Theory Universal ¥ Field
Dimensional basis | 10-11 D manifold with exter- | Closed 4D informational domain
nal metric garn with emergent metric g
Closure condition O Lstring #0 0Ly _ 0
OXM I
Degrees of freedom | Postulated (compactified) Generated by internal correla-

tions WIT'0,

Constants Fixed parameters o/, g;, Mp | Emergent from local curvature
0?Ly
oy
Metric tensor Independent dynamical vari- | Functional of W: gl(f;) =
able @L\I/TF&,\II
(0, V110, V)
Quantization Requires graviton and fixed | Non-quantizable curvature of co-
background herence

Predictive  struc- | Landscape with ~ 1059 | Single coherent stationary Uni-

ture vacua verse

5.1 Generalized Closure Principle

For any consistent physical theory, the action S = [ L d*z must satisfy the total variational
oL OL < oL )
— =70 55— =0
50 06 "\00,0)

In String Theory, L = L(XM 0XM gyn(X)) introduces the external dependency dgary/0XM #
0, which violates this condition.

closure:

In the Universal ¥ Lagrangian, L = L(W, 0¥, T'V), the operator I is linear and internal:
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Thus, closure is automatically preserved, and the theory is fully self-referential:



6. Conclusions

String and M-Theory attempt to reach unification by expanding the geometric framework,
yet their Lagrangians remain open systems dependent on external background metrics and
compactified dimensions that break variational closure.

The Universal ¥ Lagrangian, instead, achieves informational self-consistency: all con-
stants, interactions, and curvatures arise from internal correlations of the same field. The
failure of String Theory is therefore structural, not empirical: it externalizes what is intrin-

sically internal.

Unification is not spatial. It is informational.
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