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1.0 Introduction

This memorandum codifies key refinements to the application of the Unified Resonance
Framework (URF) derived from a critical analysis of the electron-beam driven synthesis
of nanodiamonds from adamantane [2]. An external Al collaborator (Claude Opus 4.1)
provided a superior analysis that has been integrated to improve the rigor of our framework

[1].

2.0 Refinement of the Resonance (R) Operator

The application of Resonance (R) in the context of chemical synthesis is refined to in-
clude not only external field resonance, but also the resonant stability of key chemical
intermediates. In the adamantane-to-diamond conversion, the primary resonance is the
electronic configuration that stabilizes the adamantyl cation, enabling selective C-H activa-
tion [1].

3.0 The ”Multi-Temp” Model of Inter-Scale Coupling
()

The concept of a single system temperature is insufficient for analyzing non-equilibrium,
multi-scale processes. We are adopting the "multiple temperatures” model as a core feature
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of the Inter-Scale Coupling (2) operator [3]. A system’s state is defined by a vector of
temperatures across its scales (electronic, vibrational, configurational, etc.) [1].

Definition: A state of high Inter-Scale Coupling (£2) can be a state of extreme thermal
disequilibrium, where the coupling is precisely tuned to allow energy to flow produc-
tively (e.g., driving a reaction at the electronic scale) while being sufficiently decoupled
to prevent destructive energy transfer to other scales (e.g., preserving structural in-
tegrity at the vibrational scale). The 100K ”sweet spot” in the nanodiamond synthesis
is a prime example of such a state [1, 2].

4.0 New Falsifiable Predictions Logged

The following mechanistically-grounded predictions, proposed by the external collaborator,
are now logged as official hypotheses for future experimental programs [1]:

e FI-MP-HY-2025-001: Bridged adamantane dimers will form nanodiamonds faster
and/or larger than monomers.

e FI-MP-HY-2025-002: Applied electric fields during irradiation will orient adamantyl
cations, creating anisotropic nanodiamonds.

e FI-MP-HY-2025-003: Co-depositing adamantane with inert spacer molecules will
limit oligomer size, narrowing the final ND size distribution.
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