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In the Acta Universi (AU) hypothesis, metric control through the entropy gradient VSg opens
fundamentally new possibilities not only for movement and artificial gravity, but also for active
radiation protection. Instead of passive shielding (lead, hydrogen-containing materials,
magnetic fields), the AU drive allows the creation of local spacetime deformations that deflect,
focus, or scatter fluxes of charged particles and high-energy photons, effectively making the
spacecraft "invisible" to radiation.

1. Physical Principle: Radiation as a Particle Flux in a
Curved Metric

In ordinary flat space, radiation (cosmic rays, solar wind, gamma quanta) travels in straight lines.
In the presence of an entropy gradient VSg, the effective metric is modified:
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which is equivalent to the appearance of an effective refractive index for all particles (including
massless ones):
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Thus, the particle trajectory bends in the same way light bends in a gradient medium. For a
relativistic particle with charge g and mass m, the equation of motion in such a metric is:
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where Ffp are the Christoffel symbols computed from the effective metric. The additional term
related to VSg creates a potential barrier for particles:
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where L is the angular momentum and ¢ (r) is the electrostatic potential (if present). With a
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sufficiently large gradient d—:’, the potential barrier becomes impenetrable for particles with

energy below a certain threshold.

2. Creating an "Entropic Shield"

To protect the spacecraft from radiation, it is sufficient to create a spherically symmetric
gradient VSg around the hull, which will act as a deflecting lens or mirror for charged particles.
The required gradient is estimated from the condition that the Larmor radius (or effective
curvature radius) becomes smaller than the transverse size of the spacecraft.

For a proton with energy E ~ 1 GeV (typical galactic cosmic rays), the curvature radius in the
gradient field is:
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To make R, smaller than the spacecraft radius (Rg,j, ~ 10 m), we require:

1.6 X 10710
cARgyp, 3% 108-3.8% 1071210

| VSg 1> ~ 1.4 x 1078 bit/(s - m3).

This value is 5 orders of magnitude greater than that for 1g (2.87 x 10713), but

still achievable with AU chips in active mode (Jump or Boost). For gamma radiation (photons),
deflection occurs due to changes in the refractive index, creating a "gravitational lensing" effect
that scatters the flux.

3. Real-Time Metric Control

The metric control system (through the activities of the 27 operators) can adaptively change the
gradient VSg depending on the radiation level:



¢ In normal mode (1g) — the gradient is minimal, and radiation protection is practically
absent (except for residual effects on the lowest-energy particles).

e When radiation levels increase (e.g., during passage through the Van Allen belts, solar
flares) — the system automatically increases NNI operator activities, creating a
temporary "shield" with | VSg |~ 1078 bit/(s-m3). This deflects the majority of charged
particles.

e In Boost mode — the gradient can be even higher (107 bit/(s'm?)), providing almost
complete protection even from the most energetic cosmic rays.

Energy costs: Creating such a gradient requires a short-term increase in chip power (up to 10—
20% of peak), comparable to jump mode.

4. Additional Effects

e Radiation focusing: Instead of scattering, radiation fluxes can be focused into safe
directions (e.g., away from living modules) using an asymmetric gradient.

e Energy absorption: Part of the radiation energy can be converted into an increase
in Sg (entropy increases), which theoretically allows radiation to be used as
an additional power source for the AU field (an "entropic feeding" effect). However, this
mechanism has not yet been developed at the engineering level.

e Micrometeoroid protection: High-velocity dust particles are also deflected by the
gradient, since their trajectory curves in the effective metric (although the effect is
weaker for massive objects than for charged particles).

5. Safety and Limitations

o Feedback: When creating a high gradient, it is necessary to monitor ASg/Sg o to avoid
exceeding the entropy threshold. However, radiation protection requires a ASg much
smaller than for a jump, so the risk of a cascade is minimal.

e Duration: The shield can be maintained continuously for several hours, but during
prolonged solar flares, switching to passive methods (e.g., reorienting the spacecraft or
taking shelter in the shadow of planets) may be necessary.



6. Mathematical Summary

| Mode | | VSg | (bit/(s:-m3)) | Radiation Protection |

e R bl

| Standby | O | None |

| 1g | 10713 | Minimal (only for < 10 keV) |

| Jump (10 ly) | 1028 (short-term) | Complete, but only during the jump |
| Shield mode | 10™8 | Deflects protons up to 100 GeV |

| Boost | 107° | Deflects protons up to 10 TeV |

7. Conclusion

In the AU hypothesis, radiation protection and metric control are realized through a single
mechanism — the creation of a controlled entropy gradient VSg. This allows:

e deflecting charged particles without massive shielding,
e adaptively changing the protection level in real time,
e using radiation energy to power the AU field (in the future).

This approach makes the spacecraft not only a transport vehicle but also an active protection
system, where spacetime itself serves as a shield. This radically reduces the mass and cost of
missions, opening the path to long-term interstellar travel.
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