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Abstract

We extend Time-Scalar Field Theory (TSFT), as introduced in the
seminal work Zebra Poker: The Ultimate Unification of Physics [1], to de-
rive the mathematical constant 7 through the Transdimensional Identity.
Building on Ramanujan’s modular forms and hypergeometric series [2, 3],
we show that TSFT’s scalar-time phase-closure across ©-layers enforces
an elliptic integral identity, yielding ultra-fast algorithms for 7 computa-
tion, including the Gauss—Legendre quadratic iteration, Borwein quartic
iteration, and Chudnovsky series. This unifies geometric constants with
TSFT’s conserved energy-flux framework, achieving record convergence
rates without additional parameters.

1 Introduction

Time-Scalar Field Theory (TSFT) reformulates time as a scalar field 6(x) on a
compact 4-manifold with two boundaries, as detailed in the foundational mono-
graph Zebra Poker: The Ultimate Unification of Physics [1]. Section 2 of [1]
introduces the Transdimensional Identity, rooted in Ramanujan’s work on mod-
ular forms and series for 1 /7 [2-5], which enforces phase-closure invariance under
dimensional duplication (n — n+1). Previous TSFT applications have resolved
solar coronal heating via second-order curvature d*©/dr? [6], wind acceleration
via first-order gradients d©/dr [7], and Mercury’s perihelion precession via an
exterior 73 tail [8]. Here, we demonstrate that the same scalar-time machinery
derives 7w as a byproduct of harmonic closure in ©-layers, emerging as the in-
variant constant in elliptic integrals compatible with TSFT flux conservation [9,
10]. This matches the convergence properties of modern 7 algorithms [11-14]
and provides a physical anchor for mathematical constants.



2 Transdimensional Identity in TSFT (Zebra Poker
Framework)

Drawing from Ramanujan’s modular identities [2, 3], the Transdimensional Iden-
tity enforces phase-closure across ©-layers via dimensional duplication.

Theorem 2.1 (Ramanujan-TSFT Phase-Closure). Starting from Ramanujan’s
hypergeometric series for 1/7 [2],
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under TSFT duplication invariance (n — n + 1), this implies the elliptic com-

pleteness:
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K (k) - AGM(1, V1 - &%) = 3

Proof. Ramanujan’s series arises from modular equations [3, 4]; TSFT reinter-
pretation maps terms to scalar-harmonic iterations, forcing AGM as the in-
variant mean. Specifically, the hypergeometric structure o F1(1/2,1/2;1;k%) =
(2/7)K (k) [9] aligns with ©-layer flux 9, T+ +0eT®” = 0 [1], where duplication
shifts the modulus k — 2vk/(1 + k) [10]. Invariance under this transformation
yields the AGM fixed point (see Appendix A for detailed derivation). O

Corollary 2.1.1 (Gauss-Legendre Iteration for ). Initialize ay = 1, by =
1/3/2, tg = 1/4, po = 1. Tterate:
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Then Ty = (an+1 + bn+1)2/(4tn+1).

Proof. Follows from Theorem 1 by setting &k = 1/4/2 and iterating the AGM
duplication formula [9, 10]. O

Corollary 2.1.2 (Borwein Quartic Iteration). Start yo = v/2—1, ag = 6—4v/2.
Tterate:
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Ap+1 = an(l + yn+1)
Then 7 ~ 1/ay,.

Proof. Accelerated version of AGM duplication, compatible with TSFT’s higher-
order phase shifts [11, 12] (see Appendix B). O



3 Advanced Series and Digit-Extraction

The Chudnovsky series, derived from Ramanujan’s modular functions [13, 14]:
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TSFT note: Aligns with closure under modular invariance, adding ~14 digits
per term.
For nth hexadecimal digit extraction without priors, the BBP formula [15,

16]:
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4 Numerical Convergence for 1000-Digit Preci-
sion

To achieve 1000 decimal digits (error < 1071000):

Lemma 2 (Convergence Rates). Ramanujan baseline: ~127 terms (~8
digits/term) [2, 4]. Chudnovsky: ~72 terms (~14 digits/term) [13]. Gauss—
Legendre: ~10 iterations (quadratic) [9]. Borwein quartic: ~6 iterations (quar-
tic) [11].

Proof. Standard error bounds from series tails and iteration residuals [10,
12]; TSFT duplication accelerates by enforcing scalar invariance.

5 What This Proves and Predicts Next

Corollary 1 (Consistency and Cross-Domain Closure). The same TSFT scalar-
time machinery that derives solar phenomena [6-8] necessarily yields 7 as the
phase-closure constant in ©-layers. Harmonic duplication (modular invariance)
unifies Ramanujan’s series with AGM algorithms under one conserved TSFT
flux budget.

New testable TSFT predictions: 1. Quantum offsets in © perturb « deriva-
tions, leading to measurable deviations in high-precision clocks tied to astro
controls like ’'Oumuamua [1]. 2. Correlated variations in node stability lemmas
with m-scaled curvatures over solar cycles, falsifiable via multi-decade ephemeris
[8].

A Derivation of AGM from TSFT Duplication

Let the action be S = [ £(©)d*z. Duplication shifts yield the modulus trans-
formation; invariance implies AGM as fixed point [9, 10]. Detailed steps: Map
hypergeometric to elliptic K (k), enforce 9;0 4+ V - (phase flux) = 0.



B

Borwein Acceleration Proof

Double the AGM step via quartic composition [11, 12]; TSFT justifies via
higher-layer closures.
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