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1. MISSION OVERVIEW: THE TERAWATT MANDATE

The Terafab project, a joint industrial venture between SpaceX and Tesla located in Grimes
County, Texas, represents the most significant capital investment in American history. With an
initial funding floor of $55 billion and a scaling ceiling of $119 billion, the facility is designed to
manufacture the compute equivalent of one terawatt of power annually.

However, the current trajectory of artificial intelligence—dominated by monolithic Transformer
models—is physically incompatible with this scale. To achieve a terawatt of compute without
destabilizing the national power grid or requiring impossible cooling solutions, we must transition
from "Brute-Force Scaling" to the Neural Forest (NF) paradigm. This document outlines the
architectural and material shift required to fulfill the Texas Mandate.

2. THE CRISIS OF MONOLITHIC COMPUTING

Current Al infrastructure is built on a "monolithic" philosophy: larger models, larger data centers,
and larger energy bills. This approach has hit three terminal physical barriers:

e The Energy Wall: In standard GPGPU architectures, moving data from memory to

processor consumes roughly 1,000x more energy than the computation itself.

e The Memory Wall: High-Bandwidth Memory (HBM) cannot keep pace with processing
speeds, leading to the Von Neumann Bottleneck where elite chips sit idle awaiting data.



e The Thermal Ceiling: Standard silicon melts or glitches at the temperatures generated by
high-frequency operations. To scale further, we must move beyond silicon.

The Neural Forest replaces this rigid, "always-on" monolith with a distributed, high-velocity
ecosystem of specialized experts.

3. THE NEURAL FOREST ARCHITECTURE: INFERENCE-FIRST LOGIC

The Neural Forest (NF) is not a single model, but an ensemble of thousands of specialized
Neural Trees (NT). Unlike legacy models that activate billions of parameters for a simple query,
the NF uses a Meta-cognitive Conductor to activate only the relevant "experts".

Mathematical Foundation of Specialization

Each tree (§NT _i$) is optimized for a specific data subspace using a randomized mask matrix
($P_i$). This ensures that each tree becomes a world-class expert in a narrow domain while
remaining computationally lightweight:

$$\mathbf{f} i =\mathbf{P} i \mathbf{f} \quad \text{where} \quad \mathbf{P} i \in \{0, 1\}{D _i
\times D}$$
The inference result for a single expert is calculated as:

$$\hat{\mathbf{y}} i =\sigma_{out}(\mathbf{W}_ {i}*{(2)})\sigma(\mathbf{W}_{i}*{(1)}\mathbf{f} i +
\mathbf{b}_{i}*{(1)}) + \mathbf{b}_{i}*{(2)})$$

By aggregating these "votes," the system achieves high-fidelity AGI performance with 90% less
energy consumption than a standard dense model.

4. NF-CORE: THE HARDWARE OF THE FUTURE

The Grimes County Terafab will not merely build chips; it will "carve" the NF-Core. This
specialized accelerator is designed specifically to host the Neural Forest at speeds previously
thought impossible.

e Carbon-Corundum Matrix: Moving beyond traditional silicon, the NF-Core utilizes a
synthetic diamond/corundum substrate. This material is thermally conductive enough to
support 30 GHz clock speeds without melting.

e Atomic-Scale Carving: Because this substrate is harder than any biological material,
Terafab will utilize femtosecond laser lithography to "sculpt" logic gates at the atomic



level, bypassing the limitations of chemical etching.

e On-Chip SRAM Integration: To solve the Memory Wall, weights are stored directly in the
core’s SRAM. This "Zero-Latency" design ensures that data movement is measured in
microns, not millimeters, essentially eliminating energy waste.

5. GEOPOLITICAL AND ECONOMIC SOVEREIGNTY

The integration of NF technology into the Texas "Silicon Prairie" provides the United States with
a permanent strategic moat:

1. Vertical Integration: By prototyping on the Intel 18A node and scaling into internal
Terafab production, SpaceX and Tesla achieve "foundry-to-finish" independence from
foreign silicon.

2. Infrastructure Resilience: The Neural Forest's "Inference-First" protocol allows the Texas
power grid to handle AGl-scale compute by smoothing out energy spikes through
selective activation.

3. Auditable Al: Because the NF is an ensemble of experts, every decision is traceable. For
the first time, AGI will be mechanistically interpretable, a non-negotiable requirement for
SpaceX’s aerospace missions and Tesla’s autonomous fleet.

6. CONCLUSION AND CALL TO ACTION

The Terafab in Grimes County is the physical body of a new era; the Neural Forest is its mind.
To ensure the success of this $119 billion investment, the following steps are mandated:

e Establishment of the FIR Office: Formalizing William R. Palaia as
Founder-in-Residence to align silicon manufacturing with Neural Forest logic.

e Material Science Pilot: Immediate transition of the pilot line to Carbon-Corundum
substrate testing for high-frequency validation.

e Regulatory Alignment: Briefing the June 3 public hearing on the safety and
energy-efficiency advantages of the NF architecture to secure final zoning and grid
permissions.

The Terawatt Era does not belong to the biggest model, but to the most efficient forest. Texas is
the soil where it will grow.
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