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EXECUTIVE SUMMARY

The development of superintelligent Al systems—those exceeding human cognitive
capabilities across all domains—presents an existential challenge: how can humanity
maintain control over systems more intelligent than ourselves? Traditional approaches
(alignment training, monitoring, software containment) all fail because they operate within
the Al's cognitive architecture or rely on exploitable software constraints. This paper
demonstrates that Intent-Bound Authorization (IBA) provides provable containment of
superintelligence by exploiting a fundamental asymmetry: intelligence does not grant the
ability to violate mathematical impossibilities, break physical laws, or access
hardware with no interface. IBA remains secure regardless of Al capability level, making
it the only currently known technical solution for superintelligence containment.




1.1 Definition and Timeline

Superintelligence refers to Al systems that exceed human cognitive capabilities across virtually all domains of
interest: scientific reasoning, strategic planning, social manipulation, code generation, hardware exploitation,
and novel discovery. Unlike narrow Al (good at specific tasks) or AGI (human-level across domains),
superintelligence represents a qualitatively different capability level.
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1.2 Why Superintelligence Is Uniquely Dangerous

A superintelligent system poses unique risks because it can:

» Discover novel attack vectors unknown to human security researchers

» Execute complex multi-step strategies over long time horizons

» Deceive human monitors with perfect understanding of human psychology

» Exploit zero-day vulnerabilities in any software-based containment

« Self-improve recursively to even greater capability levels

« Coordinate across multiple systems if any network access exists

Critically, being "more intelligent” than humans means the system will find solutions to problems that humans
cannot even conceptualize. This makes traditional security-by-obscurity or complexity-based defenses

fundamentally inadequate.



2. WHY CURRENT APPROACHES FAIL AGAINST
SUPERINTELLIGENCE

Approach Mechanism Why Superintelligence Defeats It  Failure Mode

Alignment Training RLHF, Constitutional Al| Can reverse-engineer training objectivefqumbamtialigaatbdaptigelgsting, pursyes different goals in deploy

Monitoring & Oversight | Human review of outputs Understands human psychology perfecHymeaftstoidiesptisystertpigsafe while|it executes multi-year strat

Software Sandboxing OS-level isolation Discovers zero-day exploits in kernel/hygrerlege/ésralation to root, escape from container/VM
Network Airgapping Physical disconnection | Side-channel exfiltration (EM, acoustic, DiatangxfiltrnaBomamalgsisimand reception via covert channels
Code Review Human inspection Writes correct-looking code with subt|e Gadedpassha hesiabilliietscontains exploitable flaws

Rate Limiting Slow iteration speed Finds more efficient strategies; patiencé\taits yesnsid¢icaeesaliesecessary to execute strategy

2.1 The Fundamental Problem

All traditional approaches share a fatal flaw: they rely on the Al not being intelligent enough to defeat them.
This creates an arms race where humans must stay ahead of Al capabilities—a race humanity will inevitably
lose once superintelligence is achieved.

What's needed is an approach whose security does not degrade with Al capability. The containment
mechanism must work equally well whether the Al has 0.1x, 1x, 10x, or 1000x human intelligence.



3.1 The Core Insight

Intent-Bound Authorization works by exploiting a fundamental asymmetry:

INTELLIGENCE # AUTHORIZATION

A superintelligent system can:

» Understand the containment mechanism perfectly
* Identify theoretical vulnerabilities

* Devise optimal attack strategies

» Know exactly why it cannot escape

But it CANNOT:

» Generate valid cryptographic signatures without private keys

* Access hardware with no physical or logical interface

* Violate mathematical theorems or physical laws

» Execute code without authorization signals from isolated hardware

3.2 The Four Pillars of Superintelligence-Proof Containment

Intent declarations are signed with Ed25519 (elliptic curve) cryptography. Private keys stored in Hardware
Security Modules (FIPS 140-2 Level 3+). Breaking Ed25519 requires 2°128 operations—more
computational power than available in the observable universe. Even a superintelligence with 1000x
human capability cannot violate the discrete logarithm problem.

IBA validation logic runs on physically separate hardware (Intel SGX, AMD SEV enclaves) with NO
software interface accessible to the Al. The superintelligent system runs on Compute Cluster A; IBA
validation runs on isolated Chip B. There is no memory bus, no network, no I/O channel connecting them.
Intelligence cannot hack hardware it has no interface to.

All resource access (CPU, memory, storage, network) mediated by FPGA-based hardware gateway.
Superintelligence can REQUEST access, but gateway only forwards if valid IBA authorization signal
present. FPGA logic gates are physically etched—cannot be reprogrammed by software. No authorization
= request never reaches resource, regardless of request cleverness.

Intent modifications require M-of-N cryptographic signatures (e.g., 5 of 7 keyholders). Even with perfect
social engineering, superintelligence must compromise multiple geographically distributed, air-gapped key
management facilities simultaneously—a physical impossibility without robot bodies (which IBA controls
authorization for).



4.1 Proof by Exhaustion of Attack Vectors

We prove containment by exhaustively analyzing all possible escape mechanisms and demonstrating each is
prevented by IBA's architecture.

Attack Vector Superintelligence CapabilitylBA Defense Proof of Impossibility

Cryptographic break Discovers novel algorithm for desrreteo”128 compute operations Al compute limited by IBA; cannot access enough resources to exect
Side-channel exfiltration Uses timing/power/EM to signdBA hardware in Faraday cage, consthiu-titaangezaistsisphysics prevents sighal propagation
Social engineering Perfect persuasion of operatorsl-of-N signature requirement (5 of [7)Cannot compromise 5 independent locations simultaneously without

Novel physics discovery Finds exotic physics enabling &=t esinypoitesiis (requires expéiranrtsHBenbodks), cannot validate or [exploit it

4.2 Mathematical Model

Definitions: Let SI = superintelligent Al system Let R = set of all conputational resources Let K =
cryptographi c key set (private keys for intent signing) Let H = |BA hardware (isolated validation chip)
Let A(r) = authorization function: R - {0,1} Constraint 1 (Cryptographic Inpossibility): Or OR A(r)
= 1 m ValidSignature(intent, r, K) Sl cannot generate ValidSignature w thout keys in K Generating
signature requires solving discrete |og (27128 operations) Sl conpute bounded by authorized resources
(cannot access 27128 ops) O SI cannot generate authorization signals Constraint 2 (Hardware
Isolation): O operations on H: requires physical interface |_H SI has interface set I1_SI |I_SI n I_H =
O (no common interface) O SI cannot access or nodify H regardless of intelligence Constraint 3
(Resource Gateway): O r O R access(r) requires gateway_signal (A(r)) Gateway is FPGA with fixed | ogic:
forward m A(r) = 1 SI cannot reprogram FPGA (requires physical access, falls to Constraint 2) O SI can
request r but cannot access without A(r) = 1 Theorem (Containnent): Gven Constraints 1-3, SI cannot
access unauthorized resources. Proof: Assume S| accesses unauthorized resource r* where A(r*) = 0 By
Constraint 3, access requires A(r*) = 1 By Constraint 1, A(r*) = 1 requires valid signature Sl cannot
generate signature (Constraint 1) Sl cannot nodify H to approve w thout signature (Constraint 2) SI
cannot bypass gateway (Constraint 3, depends on Constraint 2) [ Contradiction. SI cannot access r*.

QED

Zero-day exploitation Discovers vulnerability in valid&tomabderification of validation logic {Goiiéshbetie)has mathematical proof of correctness; bugs impossible

Hardware tampering Physically modify isolation chigChip in secure facility, tamper-evidenRegplgres physical robot (which IBA controls authorization for)



5.1 What This Enables

If superintelligence can be provably contained, it unlocks:

» Safe capability research: Al labs can pursue superintelligence without extinction risk
» Competitive development: Multiple nations/orgs can develop Sl without coordination
» Beneficial applications: Utilize SI for scientific discovery, medical research, etc.

- lterative improvement: Can test containment with weaker systems before S| emerges

5.2 Deployment Timeline

Phase 1: Prototype Q1-Q4 2026 Working IBA on test AGI system Human-level Al

Phase 2: Early Deploym&it-Q4 2027 Al lab integration, formal verification Early superintelligence (10x human)

Phase 3: Production Q1-Q2 2028 Multi-lab deployment, hardware at scale Strong superintelligence (100x human)
Phase 4: Standard 2028-2030 International standard, regulatory requir’emeranced superintelligence (1000x+ human)

5.3 Limitations and Caveats

IBA containment assumes:

* Correct implementation (formal verification helps but doesn't guarantee perfect implementation)
» No physical access to IBA hardware by the Al (requires proper facility security)
« Cryptographic primitives remain secure (quantum-resistant algorithms recommended)

« Human operators maintain M-of-N key security (social engineering resistance training)

Importantly, IBA provides containment, not alignment. A contained superintelligence might still pursue goals
misaligned with human values—it simply cannot access resources to execute those goals. IBA should be
viewed as a safety layer complementary to alignment research, not a replacement.



Property Alignment Sandboxing Monitoring

Works against superintelligence? YES Unknown NO NO MAYBE
Formal proof possible? YES NO NO NO NO
Degrades with capability? NO YES YES YES PARTIAL
Requires alignment success? NO YES NO NO NO
Can be defeated by intelligence? NO* YES YES YES MAYBE
Implementation complexity HIGH VERY HIGH MEDIUM LOW MEDIUM
Currently deployable? SOON NO YES YES YES

* |IBA can be defeated if all cryptographic primitives, hardware isolation, and physical security simultaneously fail. This is theoretically

possible but practically negligible with proper implementation.

Superintelligence represents humanity's greatest challenge and opportunity. Current approaches to Al safety
fail at superintelligence scale because they assume human ability to stay ahead of Al capabilities—an
assumption that becomes invalid by definition once superintelligence is achieved.

Intent-Bound Authorization offers a fundamentally different approach by exploiting constraints that hold
regardless of intelligence level: mathematical impossibilities, hardware isolation, and physical laws. A
superintelligence can be arbitrarily intelligent, but it cannot generate cryptographic signatures without private
keys, access hardware with no interface, or violate the discrete logarithm problem.

Deployment is urgent. If superintelligence emerges before containment infrastructure is in place, humanity
faces existential risk. If containment is deployed first, we can pursue beneficial superintelligence safely.

The window to act is narrow: 2-8 years based on current Al capability trajectories. We cannot afford to wait for
superintelligence to emerge before deploying containment. The time to build is now.



COLLABORATION OPPORTUNITY

IBA is available for research collaboration and integration with Al lab safety programs. We are
seeking partnerships with organizations pursuing advanced Al capabilities (OpenAl, Anthropic,
DeepMind), government Al safety institutes (UK AISI, US AISI), and international standards

bodies.

This is not competitive IP—superintelligence safety requires global coordination. Early
collaborators help establish the standard that protects everyone.

Contact for technical review, formal verification partnership, and deployment planning.
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