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1. Purpose

This report explains the physical meaning of half-life for carbon-14, the continuous production process that sustains
atmospheric C-14, the construction of calibration curves, the practical dating limits, and the specific points at which a
large-scale environmental disruption (such as a global Flood) would affect the reliability of standard age calculations.
The aim is accurate physics and clear identification of where alternative chronological models have leverage.

2. Definition of Half-Life

Half-life is the time required for half of the atoms still present to decay. It is not a claim that the substance is halfway
through a fixed total lifespan. Each individual carbon-14 atom has a constant probability of decaying in any given
interval, independent of its age and independent of how many other atoms remain. For a large population the statistics
yield a regular exponential curve: successive intervals of one half-life each reduce the remaining quantity by half.

Starting from 100 arbitrary units:

* 1 half-life (~5,730 years) — ~50 units remain

* 2 half-lives (~11,460 years) —» ~25 units remain

* 3 half-lives (~17,190 years) — ~12.5 units remain

* 4 half-lives (~22,920 years) - ~6.25 units remain

* ~9-10 half-lives (~50,000-57,000 years) - residual fraction approaches typical laboratory detection limits

Consequently, samples ~11,000 years old still retain approximately one-quarter of their original C-14 and are well
within the measurable range. The common assertion that “nothing older than 11,000 years should have any C-14 left”
does not match the decay arithmetic.

3. Production Continuously Sustains the Inventory

Carbon-14 is generated in the upper atmosphere when cosmic-ray neutrons convert nitrogen-14 into carbon-14. Decay
removes C-14 at the same time. The atmospheric amount is therefore a dynamic balance, not a one-time primordial
stock that is merely running down. If production ceased, the inventory would decay with the known half-life. Under
present conditions production maintains a rough steady state, modulated by solar activity, geomagnetic field strength,
and carbon-cycle reservoir changes.

Dating a sample measures how long it has been closed to exchange with the atmosphere (death of an organism or
sealing of the material). The calculation combines the decay constant with an estimate of the initial ratio. Errors in the
initial-ratio estimate propagate directly into the calculated age.

4. Calibration Against Independent Records

Raw radiocarbon ages are converted to calendar ages using calibration curves built from records that do not depend
solely on the radiocarbon clock:

» Dendrochronology — overlapping tree-ring sequences extending >14,000 years in some regions
« Lake varves, coral bands, and speleothem layers
* Ice-core records and historical artifacts with known ages
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These curves correct for past variations in production rate and in the distribution of carbon among atmosphere, ocean,
and biosphere. When a sample violates closed-system or known-initial-ratio assumptions, the date can be wrong;
multiple methods and cross-checks exist precisely for that reason.

5. Where a Global Disruption Has Leverage

A global Flood or equivalent carbon-cycle reset would bury large quantities of organic carbon, alter atmospheric and
oceanic COz’ and change reservoir exchange rates. Under such conditions the starting ratios for material formed or
exchanged during or immediately after the event would differ from the gradually varying ratios assumed in standard
calibration.

The nuclear half-life itself — a property of the carbon-14 nucleus — is not significantly altered by ordinary temperature,
pressure, or chemical environment. Laboratory measurements under varied conditions confirm the stability of the
decay constant. The vulnerable point for catastrophic models is therefore not the half-life number but the initial-ratio
and reservoir assumptions used to convert measured remaining C-14 into calendar years.

This distinction matters. Critiques that claim the half-life itself is rewritten by Flood conditions over-reach. Critiques that
claim a global carbon-cycle disruption invalidates unadjusted application of modern calibration curves are coherent
within a young-Earth or catastrophic framework.

6. Summary Table

Standard Account Catastrophic-Model Leverage Point

Half-life meaning Time for half of remaining atoms to decay Not rewritten by environment
Atmospheric C-14 Production—-decay balance Reset of starting ratios and reservoirs
~11 kyr sample ~25 % C-14 still present Still measurable; not “zero left”
Practical limit ~50-60 kyr Same physical limit

Calibration Tree rings, varves, corals, etc. Assumes no global cycle reset
Nuclear constant Stable under ordinary conditions Not the main point of attack

7. Closing Clarifications

The exponential decay curve and the numerical half-life are measured facts. Continuous atmospheric production is
required to maintain the present inventory. Calibration curves rest on independent physical records and work well
under the assumption of no global carbon-cycle discontinuity. A model that posits such a discontinuity gains leverage
on the initial-ratio side, not on the nuclear-physics side. Keeping those domains separate prevents both over-claiming
by standard dating and mis-targeted objections by critics.

Disclaimer: This report explains the physics of the radiocarbon clock and locates the points of contact with catastrophic chronological models.
It does not determine the age of the Earth.
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