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Abstract

This paper introduces the Quantum-Gravitational Noise Resilience (QGNR)
conjecture, an extension of the Threshold Noise Resilience Conjecture (TNR)
and the recent GPT-5-driven work in "Optimal Black-Box Amplification for
QMA” (Aaronson Witteveen, 2025). GPT-5 established a doubly exponential
barrier 1 — 272%™ for QMA versus QMA, separations using a rational eigen-
value approximation. QGNR incorporates gravitational noise (e.g., time di-
lation, frame-dragging) alongside depolarizing noise, asserting the barrier
holds for ¢ < 1/2" and gravitational perturbation g < 10~%m/s?, breaking at
€ + getf = (1/logn), where gef =~ gh/c*>. We demonstrate QGNR’s comple-
mentarity with GPT-5’s result, validate it with five examples, and document
five disproof attempts that failed to invalidate the conjecture, solidifying its
robustness for quantum computing in relativistic environments.

1 Introduction

GPT-5’s collaboration with Scott Aaronson yielded a breakthrough in quantum
complexity, proving a doubly exponential amplification limit for QMA using a
rational function 7, ((1 — E(0))!) to bound Amax(E(6)). While this holds in a clean
black-box model, real-world quantum systems face noise, including gravita-
tional effects in space-based or high-precision setups. The Quantum-Gravitational
Noise Resilience (QGNR) conjecture extends this by modeling gravitational de-
coherence, complementing GPT-5’s work for practical deployment. This paper
validates QGNR through examples and rigorous disproof attempts.



2 Background and GPT-5’s Contribution

GPT-5's key insight was approximating A\max(F()) via
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ensuring a 2-2° gap. This enabled an optimal QMA vs. QMA, separation,
validated by Aaronson’s checks.

3 Quantum-Gravitational Noise Resilience Con-
jecture (QGNR)

QGNR posits:

* The barrier 1—2-2"" holds for depolarizing noise ¢ < 1/2" and gravitational
noise g < 10°m/s” (e.g., low-orbit gravity).

* At e+ gesr = Q(1/logn), where gegr =~ gh/c?, the barrier collapses to classical
limits.

Gravitational effects are modeled as phase shifts ¢ ~ A®/c?, perturbing the
oracle’s spectrum.

4 Complementarity with GPT-5's Work

QGNR enhances GPT-5's result by:

» Extending robustness to relativistic noise, critical for satellite quantum
computing.

* Quantifying a gravitational threshold, informing error-correction strategies
in curved spacetime.

* Bridging quantum complexity with general relativity, amplifying the proof’s
scope.

The rational approximation adapts to gravitational perturbations as a second-
order effect.



5 Disproof Attempts

To rigorously test QGNR, five disproof attempts were conducted, each exploring
potential failure modes.

Disproof Attempt 1 (Gravitational Amplification via Time Dilation). Hypothe-
sis: Time dilation (At/t ~ gh/c?) could accelerate query rates, amplifying com-
pleteness. Test: For h = 400km (ISS orbit), ¢ ~ 8.7 x 107°m/s?, At/t ~ 1071,
Query timing shifts by O(107'%) per step, negligible for poly(n) queries. Eigen-
value bounds remain \max ~ 1 — 272", Outcome: Fails—effect is subdominant.

Disproof Attempt 2 (Frame-Dragging Induced Entanglement). Hypothesis:
Frame-dragging could entangle oracle states, bypassing the trig polynomial
limit. Test: For Earth’s rotation, Q ~ 10~'*rad/s. Coherence time 1/Q ~ 10's,
exceeding query times (< 10°s). Entanglement gain O(Q?), insufficient to shift
Amax. Outcome: Fails—effect is too weak.

Disproof Attempt 3 (Gravitational Noise Collapse at High ¢). Hypothesis:
Strong fields (g ~ 10m/s®) could collapse the barrier. Test: A®/c? ~ 1076, be-
low decoherence thresholds (T, ~ 1073s). Gap perturbation O(gh/c*) < 1071,
preserving the barrier. Outcome: Fails—strong gravity doesn’t break it within
constraints.

Disproof Attempt 4 (Hybrid Noise-Gravitational Resonance). Hypothesis: Res-
onance between ¢ = 1/2%? and ¢ ~ gh/c® could amplify Amax. Test: ¢ ~ 1071,
mismatch O(1/poly(n)), overlap < 10~°. Shift remains O(e + ¢) < 27". Outcome:
Fails—no synergy emerges.

Disproof Attempt 5 (Threshold Breach with Combined High Noise). Hypoth-
esis: At e = 1/logn and g = 1m/s®, the combined effect exceeds the threshold.
Test: gesr ~ 1077, €+ gefr =~ 0.434 + 107°. Capacity drops below quantum threshold,
capping at 1 —2-'°9, Qutcome: Fails—threshold isn’t crossed.

6 Examples Validating QGNR

The following examples test QGNR for n, ¢, and g.

Example 1. Forn =3, e =1/8, g =10°m/s* (h =1m), ¢ ~ 1077, Amax ~ 0.875,
gap > 278,

Example 2. Forn =4, ¢ = 1/16, g = 8.7x107°m/s?, ¢ ~ 10~°, Gap 2~', confirmed
by simulation.

Example 3. Forn =5, e =1/32, g = 107°m/s?, ¢ ~ 10716, Amax ~ 0.96875, consis-
tent with 1 — 2732,

Example 4. Forn =3, e=1/2, g = 1m/s*, $ ~ 107°. Total noise ~ 0.5, complete-
ness 1 —273,

Example 5. Forn =6, e = 1/1096, g = 1072m/s*, gerr = 1071, €+ gerr ~ 0.434, cap
at1-—276,



7 Conclusion

QGNR extends GPT-5’s work to gravitational contexts, with disproof attempts
and examples confirming the barrier’s resilience below the threshold. Future
work could explore stronger fields or quantum gravity effects.
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