ATMOSPHERIC DEGRADATION KINETICS REPORT

EROSION DYNAMICS OF A TERRAFORMED VENUSIAN ATMOSPHERE DEPRIVED OF
MAGNETOSPHERE SHIELDING

CRITICAL SYSTEM ADVISORY:

This diagnostic simulation evaluates the vulnerability of a newly engineered Venusian
biosphere (Pressure:
0.11 MPA / 1.09 ATM

, Composition:
21.0% O,

) under the hypothesis of an unshielded orbital architecture. It models the long-term
interaction between high-energy solar winds and the uninsulated upper exosphere.

1. SOLAR WIND STRIPPING AND MECHANISMS OF MASS LOSS

Unlike Earth, Venus lacks an internal geodynamo due to its slow rotation and potential core
stratification. In its current natural state, an "induced" magnetosphere forms via the interaction
between the solar wind and ionospheric plasma. While this prevents rapid loss of heavy carbon
dioxide ($CO_2$), it is fundamentally inefficient at preserving lighter, Earth-like molecular species
such as water vapor ($H_20$) and diatomic oxygen ($0_28$).

Without an artificial magnetosphere (such as an L1 Lagrange magnetic shield), a regenerated
atmosphere experiences four primary stripping vectors:

* Hydrodynamic Escape & Photo-dissociation: Solar ultraviolet (UV) radiation breaks apart
vaporized moisture into atomic hydrogen and oxygen. The lighter hydrogen escapes
immediately via thermal Jean's escape.

* Ion Pick-up: The magnetic field carried by the solar wind (the Interplanetary Magnetic Field or
IMF) sweeps into the unprotected upper atmosphere. Unbound exospheric oxygen atoms are
ionized by solar photons and accelerates into space along field lines.

* Sputtering: Accelerated solar wind ions smash into the upper atmospheric boundaries,
physically knocking neutral gas molecules clean out of Venus's gravitational well.

* Charge Exchange: Solar wind protons trade charges with cold neutral atmospheric gases,
creating high-velocity neutral atoms that instantly break free of planetary gravity.



2. EROSION RATE QUANTIFICATION & TIME HORIZONS

Calculations are based on a nominal planetocentric distance where solar wind pressure balances
thermal pressure. Under typical solar activity cycles at 0.72 ext{f AU}, an unshielded terraformed
envelope experiences accelerated decay compared to modern Venus due to the high volatility and
lighter atomic mass of an oxygen-nitrogen atmosphere.

~1.8 to 4.5 kg / second
PROJECTED NET OXYGEN PEAK ION ESCAPE RATE

Under normal conditions, total ion loss sits between 1.8 and 4.5 kilograms per second. However,
during coronal mass ejections (CMEs) and solar maxima, this rate spikes by up to two orders of
magnitude due to severe magnetic compression of the ionosphere.

3. ATMOSPHERIC LIFESPAN PROJECTION MATRIX

The table below projects the decline of vital atmospheric components over geological and engineering
timescales if the artificial planetary shield suffers total structural failure:

TIME OXYGEN SURFACE
IMPACT ON WATER CYCLE /| BIOSPHERE
ELAPSED LEVEL ($0_23) PRESSURE
0 Years 1. 0% 0.11 MPa (1.09 Optimal balance, stable rain loops, open liquid
. 0
(Baseline) atm) oceans.

Negligible global mass drop; slight expansion of

10,000 Years 20.9% 1.08 atm )
exospheric thermopause.

1,000,000 Noticeable reduction in upper-layer oxygen;
19.2% 1.02 atm . o

Years ocean margins record low desalination creep.

50,000,000 Severe respiratory degradation for macro-fauna;
11.5% 0.82 atm ; o ]

Years runaway ocean dissociation begins.

150,000,000 Complete biosphere collapse; planet reverts to a
<2.0% ~0.55 atm ) )

Years desiccated, hyper-baric desert state.

4. SCIENTIFIC ANALYSIS: THE MYTH OF "INSTANT STRIPPING"

A common misconception in planetary engineering is that an unprotected atmosphere would bleed
away almost instantly into the vacuum of space. As the calculations show, an atmospheric envelope as



massive as Earth's or the newly regenerated Venus's (M_{ ext{fatm}} pprox 5 imes 10/ {18} ext{ kg})
possesses immense physical inertia.

Even at peak solar strip rates, it takes approximately 10 to 15 million years to strip away just 10% of
the active gas volume. Therefore, a sudden power failure or destruction of the L1 Lagrange station
poses absolutely zero immediate danger to human populations on the surface.

5. CONCLUSION & RECOMMENDATIONS

While an unshielded Venus is perfectly survivable over human civilizational timescales (centuries to
millennia) without structural loss, an artificial magnetosphere remains a mandatory requirement for
geological permanence. Left unshielded, the irreversible loss of water through hydrogen-oxygen
dissociation ensures that the planet would eventually slide back into a dry, hostile greenhouse state.
Maintenance protocols at the L1 Lagrange Dynamo Station must be prioritized not out of immediate
emergency, but as a commitment to the multi-million-year preservation of the Venusian cradle.
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