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Abstract

Building on the Quantum Capital Dynamics framework established by Nayani (2025), this
study analyzes Meta Platforms Inc. as a natural experiment in "engineered" quantum phase
transitions. Unlike Alphabet Inc., which followed a linear evolution, Meta executed a dramatic
regime shift between 2022 and 2024—transforming from a destructive interference state
($\theta \approx 165™\circ$, -26.4% crash) to a constructive entanglement state ($\theta
\approx 38"\circ$, +20.3% surge). We apply the Quantum Interference Index (Qll) to quantify
how the "Year of Efficiency" narrative acted as a wave-function collapse mechanism,
effectively tunneling the stock price through valuation resistance. Furthermore, we isolate the
February 2024 dual-payout event (dividend initiation + $50B buyback) to measure the
"cross-term coupling coefficient" ($\lambda \approx 0.35$), confirming that simultaneous
payout signals generate non-linear value amplification (+15%) beyond the classical sum of
parts.

This submission is the second installment in a longitudinal series on Quantum Capital
Dynamics. The inaugural study, "Two-Particle Quantum Interference in Corporate Payouts: A
Longitudinal Case Study of Alphabet Inc. (2019-2024)," was submitted to SSRN on
November 27, 2025 (Abstract ID: 5818342).

1. Introduction: The "Turnaround" as a Quantum
Phenomenon



While the inaugural study in this series (Two-Particle Quantum Interference in Corporate
Payouts: A Longitudinal Case Study of Alphabet Inc.) demonstrated the existence of
quantum interference in stable, high-grade issuers, it left open a critical question: Can
corporate management deliberately engineer a shift from destructive to constructive
interference?

Meta Platforms Inc. (2022—2025) serves as a compelling case study for this inquiry. The
company represents a high-volatility system that oscillated between two extreme states:

1. The Destructive State (Feb 2022): A $232 billion single-day market cap destruction
(the largest in history at the time), driven by a phase mismatch between capital
deployment (metaverse capex) and market regime.

2. The Constructive State (Feb 2024): A $197 billion single-day gain (a historic record
at the time of execution), driven by the synchronization of a $50 billion buyback and a
maiden dividend.

This paper applies the Quantum Interference Index (Qll) to deconvolute these events. We
find that Meta’s management effectively "engineered" a phase transition by manipulating the
Wave Amplitude ($W$) via the "Year of Efficiency" narrative, thereby correcting the Phase
Angle ($\theta$) to align with the Particle signal ($P$, buybacks).

2. Methodology: The Quantum Capital Dynamics
Framework

We utilize the standard QIl formulation to measure the non-linear interaction between
mechanical capital flows (Particles) and market sentiment (Waves).

2.1 Core Equation (Single-Particle)
QII=W-PW+Pcos(0)Qll=W+PW-Pcos(6)

Where $W$ is the absolute earnings surprise, $P$ is the trailing buyback yield, and $\theta$
is the macro-regime phase angle.

2.2 The Entanglement Extension (Dual-Particle)

For the critical February 2024 event, we utilize the Two-Particle Hamiltonian derived in the
Alphabet study to account for the simultaneous dividend ($d$) and buyback ($b$) signals:

Qlltotal=QIIb+QI1d+APbPdcos(0)Qlltotal=QllIb+Qlld+APbPdcos(6)

Where $\lambda$ represents the "Coupling Coefficient"—the measure of how much the two
signals reinforce each other.

3. Event Analysis: The Phase Transition Curve



We trace Meta’s evolution through four distinct quantum states. The data reveals a clear
trajectory from incoherence to high-fidelity entanglement.

Event Regime Aut  Surprise Buyback Phase Qll Outcome
Date Label h ($W$) Yield ($\theta$) (pp)

($B) ($P$)
2022- The Collapse - 26.4% 5.0% 165° -0.92  Destructive
02-03
2023- Tunneling $40 23.0% 1.9% 47° +0.6  Constructive
02-02 5
2024- Entanglement $50 20.3% 1.4% 38° +0.7 Peak
02-02 6 Coherence
2025- Steady State - 1.6% 1.8% 49° +0.9  Stable
01-30 6

"nn

*Note: "Auth ($B)" denotes new buyback authorization announcements. "-" indicates no new

authorization.

3.1 The Collapse (Feb 2022): Destructive Interference

Despite a massive "Particle" presence (5.0% trailing buyback yield), the stock collapsed
26.4%. The QIl model diagnoses this as a Phase Mismatch ($\theta \approx 165*\circ$). The
"Metaverse" narrative wave was perfectly out of phase with the market's desire for
profitability, causing the buyback energy to be destructive rather than supportive.

3.2 The Tunneling Event (Feb 2023): Engineering the
Shift

This event represents the engineered correction. Management explicitly introduced a new
Wave function ("Year of Efficiency") and injected a new Particle ($40B Authorization). This
deliberately flipped $\theta$ from $165\circ \to 477\circ$. The result was a "Quantum



Tunneling" event where the stock broke through resistance levels that classical valuation
models deemed impenetrable.

3.3 The Entanglement (Feb 2024): Two-Particle
Validation

Similar to Alphabet’s April 2024 event, Meta introduced a dividend alongside a buyback.

Linear Prediction: The sum of parts predicted a Qll of 0.66.

Observed Reality: The actual Qll was 0.76.

The Delta: The difference (+0.10 pp) is attributable to the Cross-Term Coupling
($\lambda \approx 0.35$). This empirically proves that dividends and buybacks are
not additive; they are entangled variables that amplify each other when $\theta <
45Mcirc$.

4. Statistical Validation

4.1 Independence of Wave and Particle

A bootstrap analysis ($n=10,000%) confirms the independence of the signals, a prerequisite
for quantum modeling.

e Correlation $r(W, P) \approx 0.28%: Weak correlation confirms that "Surprise"
(Wave) and "Buybacks" (Particle) are orthogonal variables.

e Correlation $r(P, Auth) \approx -0.78%: Unlike peers, Meta exhibits
Counter-Cyclical authorization timing—announcing new buybacks when execution
slows, maximizing the signaling value (Wave) rather than the mechanical value.

4.2 Coherence Decay (Information Half-Life)

Meta displays a "Regime-Dependent" coherence time ($\tau$).

e Destructive (2022): $\tau \approx 0.9$ days (Rapid rejection of the signal).
e Entanglement (2024): $\tau \approx 0.5$ days (Instant re-rating).
e Steady State (2025): $\tau \approx 3.7$ days (Trust/Verification).

Implication: Multi-particle events (2024) force the fastest market equilibration.

5. Conclusion: The "Managerial Hamiltonian"

This longitudinal study confirms that the Quantum Capital Dynamics framework is not merely
a descriptive tool but a prescriptive one. Meta Platforms succeeded in 2023—2024 not simply
by "cutting costs," but by aligning their Capital Phase Angle with the market regime.



For corporate treasurers and CFOs, the lesson is distinct: Magnitude ($P$) is insufficient
without Phase Coherence ($\theta$). A $50 billion buyback announced in a destructive
phase (like 2022) evaporates; the same buyback announced in a constructive phase (2024),
entangled with a dividend, creates historic value.

Data Availability and Replication

To ensure full transparency and reproducibility of the "Quantum Phase Transition" findings,
the complete replication dataset for this study is available in the author's companion
repository.

Access the Replication Repository:
https://www.dropbox.com/scl/fo/v45cxh0860isrlofheap7/AGi0mK ji-tz8xgTD9BmsPY ?rlkey=c

h5wgkweupvyqvpfcrvBpjrg3&st=ghxyg8s3&dI=0

The replication package includes:

e Event Panel Data (meta_event_panel.csv): Master longitudinal dataset
(2022-2025).

e Market Data (META_2025_Daily_Closes_and_CAR.xlsx): Raw pricing and
CAR calculations.

e Statistical Validation: Bootstrap independence tests and entropy analysis.
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