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Abstract

We formulate a Gamma-centric unification principle: the Gamma function provides a uni-
versal analytic container in which heterogeneous mathematical “modes” (geometry/cardinality
dynamics, symbolic language, vocal/resonant encodings, arithmetic probes, logic/computation,
and others) coexist simultaneously as sectors distinguished by operators and selectors. We define
a container relation between formalisms, formalize “mode” and “branch” as operator–selector
data, and separate container structure from selector structure. Zeta-type objects are treated
as arithmetic selectors within the Gamma container rather than as the carrier itself. A branch
tower Γ ▷ BHLM ▷ ZFC is stated axiomatically, where BHLM denotes a cardinality–geometry
dynamics and ZFC is identified as a frozen sector of BHLM. We also give an OPi (argument-
principle) index layer for isolating analytic critical objects inside the Gamma container and show
how “all modes at once” is realized as direct superposition over mode spectra.
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1 Introduction

The Gamma function plays three roles simultaneously:

1. Scale transport: as the Mellin kernel, it mediates discrete–continuous interpolation.

2. Mirror stabilization: via reflection, it implements an involutive symmetry with explicit
obstruction control.

3. Index background: its nonvanishing on pole-free domains supplies stable logarithmic dif-
ferentiation for contour index methods.

These three properties support a container viewpoint: Gamma defines an analytic carrier in which
distinct mathematical domains appear as simultaneous sectors. The objective of this paper is to
formalize this viewpoint as a full framework:

Γ as container ⇒ modes/branches realized simultaneously ⇒ selectors (e.g. ζ, Gaussians) as probes within the carrier.
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2 Preliminaries: Gamma, Mirror Symmetry, and Mellin Trans-
port

2.1 Gamma container domain

Define the pole set
PΓ := {0,−1,−2, . . . }, CΓ := C \ PΓ.

Throughout, Gamma is considered as a meromorphic function Γ : CΓ → C.

2.2 Logarithmic generator

On any simply connected Ω ⊂ CΓ, Γ is holomorphic and nonvanishing, hence log Γ exists holomor-
phically on Ω and

ψ(s) :=
Γ′(s)

Γ(s)
= ∂s log Γ(s)

is meromorphic on Ω.

2.3 Mirror (reflection) identity

We use the reflection formula
Γ(s)Γ(1− s) =

π

sin(πs)
.

The involution s 7→ 1−s is the canonical mirror. The sine term is the explicit obstruction controlling
where mirror transport cannot be flattened.

2.4 Mellin kernel role

For ℜ(s) > 0,

Γ(s) =

∫ ∞

0
e−xxs−1 dx,

exhibiting Gamma as the Mellin image of a basic decay kernel. This provides a canonical bridge
between additive and multiplicative coordinates (logarithmic change of variables).

3 Containers, Selectors, Modes, and Branches

3.1 Container relation

Definition 1 (Container relation). For formalisms A,B write

A ▷ B

if every object/rule/invariant of B is realized as a restriction, sector, or limit of A, and B cannot
reconstruct A without adding new primitive structure.

3.2 Selectors

Definition 2 (Selector). A selector is a structure Sel acting on an ambient carrier (space/domain/operator
algebra) by weighting, windowing, probing, or projection, without generating the carrier itself.
Equivalently, selectors do not close under the operations required to reconstruct the carrier.
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3.3 Modes and branches

Definition 3 (Mode). A mode is a triple

Mα :=
(
Hα, Oα, Selα

)
,

where Hα is a carrier space, Oα an operator/generator/observable, and Selα a selector.

Definition 4 (Branch). A branch is a parameterized family of modes

B : ϑ 7→ {Mα(ϑ)}α∈A with Mα(ϑ) =
(
Hα,Oα(ϑ), Selα(ϑ)

)
.

4 Simultaneous-Mode Principle: All Modes at Once

4.1 Spectral representation

Assume each Oα admits a spectrum

Spec(Oα) = {λ(α)k }k≥1,

with a Mellin-admissible lift on an open subset of CΓ.

Definition 5 (Simultaneous aggregation functional). Given weights wα,k (determined by selectors),
define

Z(s) =
∑
α∈A

∑
k≥1

wα,k

(
λ
(α)
k

)−s
,

whenever the series defines a meromorphic function on a domain in CΓ.

Axiom 1 (All-modes-at-once). The multi-mode structure is simultaneous: Z is defined by direct
superposition over α, not by iterative construction in α. Coupling between modes, when present,
occurs through shared transport (Mellin/Fourier/Laplace), shared mirror constraints (reflection),
and shared index constraints (OPi), rather than by a dependence ordering.

Remark 1. This axiom is a structural replacement for sequential “theory stacking”: it treats
different domains (geometry, language, arithmetic, etc.) as coordinate sectors in a single analytic
carrier.

5 Gamma as the Universal Container

5.1 Gamma container postulate

Axiom 2 (Gamma container). All admissible branch realizations B admit a Gamma-admissible
representation on subdomains of CΓ via Mellin transport, mirror stabilization, and stable logarithmic
differentiation.

5.2 Nonvanishing and stable log differentiation

Proposition 1 (Stable background log-derivative). On any simply connected pole-free domain
Ω ⊂ CΓ,

Γ′(s)

Γ(s)

is meromorphic with no zeros forced by Gamma (only poles inherited from Γ), enabling stable
contour index manipulation on Ω.
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5.3 Mirror transport as container symmetry

Proposition 2 (Mirror mapping). Let Ω ⊂ CΓ be a domain avoiding sin(πs) = 0. Then the
reflection formula yields a controlled transport between Ω and 1− Ω via

Γ(1− s) =
π

sin(πs)Γ(s)
.

Thus mirror transport is explicitly computable within the container, with obstruction localized by
the sine factor.

6 OPi Index Layer: Analytic Isolation Inside the Container

6.1 OPi index definition

Let F be meromorphic on a neighborhood of a region enclosed by a positively oriented simple
contour ∂Ω, with no zeros or poles on ∂Ω. Define

OPi(F ; ∂Ω) :=
1

2πi

∮
∂Ω

F ′(s)

F (s)
ds.

Theorem 1 (Argument principle / OPi count).

OPi(F ; ∂Ω) = #{zeros of F in Ω} −#{poles of F in Ω},

counting multiplicities.

6.2 Moment extraction for simple zeros

Proposition 3 (Moment extraction). If F has exactly one simple zero s⋆ in Ω and no poles in Ω,
then

OPi(F ; ∂Ω) = 1 and
1

2πi

∮
∂Ω
s
F ′(s)

F (s)
ds = s⋆.

Equivalently,

s⋆ =

∮
∂Ω
s
F ′(s)

F (s)
ds∮

∂Ω

F ′(s)

F (s)
ds

.

Remark 2. This provides a closed-form functional characterization of isolated critical objects
inside the container without asserting elementary constant identities.

7 Selectors as Probes: Zeta and Gaussians

7.1 Zeta as arithmetic selector

Definition 6 (Zeta selector). The zeta function ζ(s) is treated as a selector/probe that weights
integer and prime structure (Dirichlet series and Euler product) on domains where it is defined or
analytically continued.

5



Proposition 4 (Gamma-mediated symmetry of zeta). The reflection symmetry of zeta is realized
only after Gamma-completion. Define a completed object

Ξ(s) := π−s/2Γ
(s
2

)
ζ(s).

Then mirror transport s 7→ 1−s is mediated through the Gamma factor, so that the global symmetry
of the arithmetic probe requires the container’s mirror kernel.

7.2 Gaussian selectors

Definition 7 (Gaussian selector). A Gaussian kernel Gσ is a selector on a carrier space (e.g. L2,
distribution space, or a BHLM-type layered carrier) acting by smoothing/windowing/ground-state
weighting.

Proposition 5 (Selector parallel). Zeta-type probes and Gaussian windows share the same struc-
tural role: both induce feature selection within a carrier, but neither defines the carrier. In the
Gamma-centric view, Gaussians are selectors within branch carriers, while zeta is a selector within
the Gamma container’s analytic geometry.

8 Branches: BHLM and Language/Vocal Encodings

8.1 BHLM branch (cardinality–geometry dynamics)

Definition 8 (BHLM branch). A BHLM-type branch is a branch BBHLM(ϑ) whose modes include:

• layered carriers Hn (zoom levels),

• cardinality carriers Cn,

• transition/square-mirror operators Oα(ϑ),

• Gaussian selectors as windows for perception/aggregation.

Parameters ϑ include (at least) scale/zoom and perturbation controls.

8.2 Symbolic language branch

Definition 9 (Symbolic language branch). A symbolic-language branch BLang is a branch whose
modes include:

• finite generators (alphabet),

• production/inference operators (grammar),

• generating-function lifts (power series / Mellin/Laplace transports) into CΓ.

8.3 Vocal/resonant encoding branch

Definition 10 (Vocal/resonant branch). A vocal/resonant branch BVoice is a branch whose modes
include:

• signal carriers (time/frequency),

• spectral operators (Fourier/Mellin-related),

• selectors (band windows, formant constraints).
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9 Containment Tower: Γ ▷ BHLM ▷ ZFC

Axiom 3 (BHLM as Gamma-subformalism). BHLM branches admit Gamma-admissible realiza-
tion: their scale transport, mirror operators, and index selection embed into CΓ using Mellin trans-
port and Gamma mirror stabilization. Hence

Γ ▷ BHLM.

Axiom 4 (ZFC as frozen BHLM sector). ZFC is a frozen (non-flow) regime of BHLM: perturbations
and transition dynamics are suppressed, producing a rigid membership/cardinality behavior. Hence

BHLM ▷ ZFC.

Corollary 1 (Central tower).

Γ ▷ BHLM ▷ ZFC, ζ-type objects are selectors within the Gamma container.

10 Coordinate Separation View (Left/Right Sectors and Inter-
face)

Define the coordinate sectors

DL := {s : ℜ(s) < 0}, DC := {s : ℜ(s) > 1}, DI := {s : 0 ≤ ℜ(s) ≤ 1}.

The Gamma container has discrete obstructions (poles) on DL ∩ R, while continuous transport is
clean on DC . The interface DI is the transition layer where selector phenomena (e.g. zeta zeros)
induce instability of OPi indices under contour deformation. This provides the formal basis for
treating cardinal/logic rigidity (ZFC) as a frozen sector and for treating richer branch dynamics
(BHLM and others) as parameterized variations within the same container.

11 Conclusion

We presented a Gamma-centric unification framework with the following structural claims:

1. Gamma defines an analytic container CΓ supporting Mellin scale transport, mirror stabiliza-
tion, and stable logarithmic differentiation.

2. Mathematical “modes” are operator–selector sectors realized simultaneously in the container;
branches are parameterized families of modes.

3. Zeta-type objects and Gaussian kernels are selectors: they probe or weight structure inside a
carrier, but do not define the carrier.

4. BHLM is a branch realizable inside the Gamma container, and ZFC is a frozen sector of
BHLM, yielding the containment tower Γ ▷ BHLM ▷ ZFC.

This framework isolates “container” versus “selector” roles and provides an OPi index layer for
exact analytic isolation of critical objects within the container.
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12 Appendix

13 Gamma as the Central Container: Simultaneous Modes, Branch
Realizations, and Selector Subtheories

13.1 Container Principle and the Base Domain

Let the Gamma-container be the meromorphic carrier

CΓ := C \ {0,−1,−2, . . . }, Γ : CΓ → C,

equipped with its canonical scale-kernel role (Mellin) and mirror symmetry (reflection). We treat
“container” as an inclusion of formalisms:

Definition 11 (Container relation). For formalisms A,B write A▷B iff every object/rule/invariant
of B is realized as a restriction, sector, or limit of A, and B cannot reconstruct A without adding
new primitives.

Proposition 6 (Gamma-container minimal data). On any simply connected Ω ⊂ CΓ, Γ is holo-
morphic and nonvanishing, hence log Γ exists on Ω and

ψ(s) :=
Γ′(s)

Γ(s)
= ∂s log Γ(s)

is meromorphic with controlled singularities (simple poles at nonpositive integers).

13.2 Simultaneous-Mode Principle (All Modes at Once)

A mode is specified by a triple
Mα :=

(
Hα, Oα, Selα

)
,

where Hα is the carrier space (Hilbert/Banach/measure/grammar space, etc.), Oα is a genera-
tor/observable (Laplacian, grammar operator, inference operator, transition operator, etc.), and
Selα is a selector (window/weight/probe).

Assume each mode admits a spectral encoding

Spec(Oα) = {λ(α)k }k≥1,

with a Mellin-admissible trace or Dirichlet-type lift on a domain in CΓ.

Definition 12 (Simultaneous aggregation). A simultaneous multi-mode aggregate is any superpo-
sition functional of the form

Z(s) =
∑
α∈A

∑
k≥1

wα,k

(
λ
(α)
k

)−s
,

for coefficients wα,k determined by Selα.

[All-modes-at-once] Modes are not chained; they are simultaneous sectors in a single analytic
carrier. Formally, the aggregate Z(s) is defined by direct superposition over α, not by iteration in α.
Couplings among modes appear only through shared analytic transport (Mellin/Fourier/Laplace)
and shared index constraints, not through a temporal or hierarchical dependence ordering.
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13.3 Branch Realizations Inside the Gamma-Container

A branch is a family of modes Mα(ϑ) parameterized by internal parameters ϑ (geometry, curva-
ture, perturbations, grammar rules, observer scale, etc.). Distinct branches share CΓ but differ in
{Oα, Selα}.

Definition 13 (Branch). A branch is a map

B : ϑ 7→ {Mα(ϑ)}α∈A with Mα(ϑ) = (Hα,Oα(ϑ), Selα(ϑ)).

Canonical examples (non-exhaustive) are encoded by their selectors:

1. BHLM branch (cardinality–geometry):

SelBHLM = Gaussian/square-mirror kernels, ϑ = (σ, θ,K, . . . ).

2. Symbolic-language branch (letters/grammar):

SelLang = finite alphabet + production rules, OLang = grammar/inference operator.

3. Vocal/phonetic branch (resonance):

SelVoice = bandpass/formant selectors, OVoice = spectral operator on signals.

4. Arithmetic-probe branch (zeta/L-functions):

SelArith = ζ-type selectors, OArith = multiplicative probe operators.

13.4 Selectors vs Containers: ζ and the Gaussian as Probes

We separate containers (define the analytic carrier and transport) from selectors (highlight sub-
sets/features within a carrier).

Definition 14 (Selector). A selector is any map Sel that induces weights/projections on an ambient
structure without generating that structure; i.e., it is not closed under the admissible encoding
operations required to reconstruct the carrier.

Proposition 7 (Zeta is selector-like relative to Gamma). Define the completed zeta object (nor-
malization not essential here) by

Ξ(s) := Γ
(s
2

)
π−s/2 ζ(s).

Then reflection s 7→ 1 − s acts through Gamma-mediated transport. Consequently, ζ functions as
an arithmetic selector/probe inside Gamma-stabilized analytic geometry, whereas Gamma supplies
the carrier invariances (scale transport, reflection, stable logarithmic differentiation).

Proposition 8 (Gaussian is selector-like in BHLM-type carriers). A Gaussian kernel Gσ acts
by smoothing/windowing/ground-state selection on the BHLM carrier, without defining the carrier
itself. Thus Gaussians play for BHLM the same structural role that ζ plays for arithmetic inside
the Gamma-container: both are selectors, not containers.
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13.5 Containment Tower: Γ ▷ BHLM ▷ ZFC

We record the intended inclusion as a formal tower.

Axiom 5 (BHLM as a Gamma-subformalism). BHLM branches admit a Mellin/Gamma real-
ization: their zoom/scale transport and mirror operations embed into CΓ with Gamma-stabilized
analytic continuation and logarithmic differentiation. Hence

Γ ▷ BHLM.

Axiom 6 (ZFC as a frozen BHLM sector). ZFC is the zero-perturbation, fixed-cardinality, non-
flow (frozen) regime of the BHLM branch: parameters ϑ are fixed so that transitions and observer-
dependent flows are suppressed. Hence

BHLM ▷ ZFC.

Corollary 2 (Central role statement).

Γ ▷ BHLM ▷ ZFC, and ζ-type objects are selectors within the Gamma-container.

13.6 Closure: Gamma-Centric Unification as a Single Simultaneous Carrier

Let {Bj}j∈J denote branches (BHLM, language, voice, arithmetic, logic, computation, physics,
. . . ). The Gamma-centric unification asserts:

∀j ∈ J, ∃ a Gamma-admissible realization of Bj inside CΓ, with selectors distinguishing branches but not defining the carrier.

(1)
Operationally: one works in the single analytic container CΓ and recovers all modes/branches as

simultaneous spectral sectors with branch-specific selectors and operators; ZFC is one rigid sector
(a fixed-point regime) inside the BHLM branch.
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