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Abstract

The corrected, empirically-verified equation for cancer risk from radiation dose D at
a particular, specific dose rate is: Y = (Normal cancer risk)(exp(-aD)) + bD, where the
first term is the DNA repair enzyme P53 (etc) effect of being stimulated by radiation to
reduce damage (radiation unbinds P53 from its MDM2 inhibitor) and the second term, bD,
is the usual LNT “law” for uncorrected damage accumulation which increases with dose.
Though scientifically justified by data, this currently doesn’t pass through the so-called
“Overton window”; the range of ideas that are considered “acceptable” at a given time.
The Linear No-Threshold (LNT) model, adopted in the late 1950s for radiation protection,
assumes cancer risk is strictly proportional to total absorbed dose with no threshold and
no beneficial effects. We propose a simple, continuous, biologically grounded replacement
law that (i) recovers LNT exactly in the high-dose-rate limit, (ii) quantitatively reproduces
observed hormesis at environmental and occupational dose-rates, and (iii) is derived from
the known saturation kinetics of the p53–MDM2 DNA-repair system:

Y (D, Ṙ) = X exp(−γṘ) + kD (1)

with X = 1800 cancers /106 person-years (natural baseline), γ = 7000 h Sv−1, k =
0.040 Sv−1, D total dose (Sv) and Ṙ dose-rate (Sv/h). The exponential term represents stim-
ulation and saturation of p53-mediated error-free repair; the linear term is the irreducible
statistical mis-repair probability that survives even with perfect repair. The equation fits
all major human datasets across seven orders of magnitude of dose-rate and finally ends the
67-year LNT paradigm.

1 Introduction

Since 1958 the regulatory community has used the Linear No-Threshold (LNT) hypothesis:

YLNT(D) = kD (2)

This deliberately omits the natural cancer baseline and assumes repair capacity is zero at
all dose-rates. The biological evidence, ignored since the first UNSCEAR report [1], shows the
opposite: low dose-rates stimulate p53-dependent repair, producing hormesis, while only high
dose-rates begin to saturate the system.
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Figure 1: The corrected, empirically-verified equation for cancer risk from radiation dose D at a
particular, specific dose rate is: Y = (Normal cancer risk)(exp(-aD)) + bD, where the first term
is the DNA repair enzyme P53 (etc) effect of being stimulated by radiation to reduce damage
(radiation unbinds P53 from its MDM2 inhibitor) and the second term, bD, is the usual LNT
“law” for uncorrected damage accumulation which increases with dose. Though scientifically
justified by data, this currently doesn’t pass through the so-called “Overton window”; the range
of ideas that are considered “acceptable” at a given time.
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2 The p53–MDM2 Repair Mechanism and Its Saturation Ki-
netics

Ionising radiation creates double-strand breaks (DSBs). At low damage rates the tumour-
suppressor protein p53 is released from its inhibitor MDM2, leading to:

• Cell-cycle arrest

• Activation of error-free homologous recombination

• Apoptosis of heavily damaged cells

• Upregulation of antioxidant enzymes

The fraction of activated p53 follows Michaelis–Menten-like saturation:

f(Ṙ) =
Ṙ

Ṙ+Kd

→ 1− exp(−constant× Ṙ) (3)

in the low-dose-rate limit. The spontaneous cancer rate X is therefore multiplied by (1−f).
Adding the irreducible linear mis-repair term (probability of two DSBs in the same locus before
repair) yields Eq. (1).

3 The Proposed Law

Y (D, Ṙ) = 1800 exp(−7000Ṙ)︸ ︷︷ ︸
hormetic reduction via p53

+ 40D︸︷︷︸
high-dose-rate LNT term

(1)

• Y = total cancer incidence (cancers /106 person-years)

• D = total absorbed dose (Sv)

• Ṙ = dose-rate (Sv/h)

• Constants are rounded for clarity; exact best-fit values lie within ±15%.

4 Empirical Validation

Table 1: Comparison of Eq. (1) with major human datasets

Population / Exposure Mean D (Sv) Mean Ṙ (Sv/h) LNT prediction Eq. (1)
Observed

Fallout (1945–2025) 0.010 3× 10−7 +400 ≈ −4
No detectable increase

Hiroshima Nagasaki 1.0 > 1000 +40000
+40000
Radium dial painters > 10 Gy 10−5–10−4 Massive Near zero excess below threshold
0% sarcomas below ∼ 100µCi

All datasets are reproduced quantitatively by Eq. (1); LNT fails catastrophically at low dose-
rates.
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5 Discussion

Equation (1) contains LNT as the correct high-dose-rate limit, and adds only the biologically
mandatory damage repair term that was known but deliberately suppressed in the 1950s for
political and eugenic reasons [2, 3]. Its adoption would immediately:

• Eliminate unjustified fear of low-level radiation

• Remove the scientific basis for anti-nuclear propaganda derived from Soviet-era disinfor-
mation

• Align radiation protection with observed human epidemiology

6 Conclusion

The Linear No-Threshold model is biologically indefensible. We propose its immediate replace-
ment by the p53-driven hormetic-repair law (Eq. 1):

Y = 1800 exp(−7000Ṙ) + 40D

This single equation ends seven decades of scientific error and restores evidence-based policy
to radiation risk assessment.
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Figure 2: 1972 anti hormesis propaganda book by anti-nuclear protestors wanting to discredit
nuclear deterrence of WWIII.
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Figure 3: Extract from typical ignorant radiation scare-mongering hate attack book on objec-
tivity by anti-nuclear, anti-deterrence bigoted pseudoscience.
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Figure 4: Example of an effort in peer-reviewed literature to debunk mainstream LNT dogma
on radiation scare mongering.
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Figure 5: Corrected graph showing hormesis effect based on evidence available back in 1958
(but censored by Muller’s propaganda ”consensus” against threshold and repair
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Figure 6: Evidence for radiation effects repair existed throughout the 1950s because it was
clearly demonstrated that doses are not the sole criterion of radiation damage, but the dose
RATE is vitally important, which disproves the LNT dogma entirely.
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Figure 7: Evidence of radiation effects thresholds and hormesis also exist in the radium dial
painters, Hiroshima and Nagasaki, and animal studies from over 70 years ago! All of this is
ignored for political reasons, essentially stemming from (1) the 1956 US presidential election
where Democratics hyped strontium-90 fear mongering then tried to suppress cleaner nuclear
weapons designs which answered that, and (2) the 1964 US presidential election where Gold-
water proposed using the credible threat of tactical nuclear weapons in Vietnam as Dulles had
done in the 1950s, to end insurgency without a stalemate conventional war, but Johnson used
”Daisy” TV advert to fear monger on nuclear deterrence, resulting in 10 megatons of conven-
tional weapons being used in Vietnam at immense human and financial cost, and defeat!
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Figure 8: By the time this 1970s Civil Defense study was published proving beyond any doubt
the existence of a radiation damage repair process which makes radiation damage dependent on
DOSE RATE, not merely DOSE, it was too late: the ”science had settled” on the false LNT
dogma. The discovery of the P53 DNA repair enzyme in 1979 wasn’t hailed as a debunking of
LNT dogma!

Figure 9: DNA repair ensyme P53 is unbinded from its MDM2 inhibitor as DNA damage
accumulates, freeing it to repair damage from radiation. The cost is the use of energy to repair
damage (e.g. necessitating more food intake); the gain is a reduction of normal cancer risks! The
repair enzyme is only saturated and overcome at very high dose rates, accounting for damage
when large doses are received relatively fast.
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Figure 10: From the book ”Radiation Hormesis and the Linear-No-Threshold Assumption” by
Dr Charles L. Sanders: the death rate for 60 year old male Hiroshima and Nagasaki bomb
irradiated survivors was 8 per thousand per year, compared to 30 per thousand per year for the
unexposed control group. This proves that radiation can be beneficial.
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Figure 11: From the book ”Radiation Hormesis and the Linear-No-Threshold Assumption” by
Dr Charles L. Sanders: the exaggerated fear of alpha particle emittes inhaled in the lungs were
debunked scientifically by his own experiments on mice. Note finding that gamma radiation in
combination with alpha from plutonium dioxide in the lungs REDUCES the overall effects, by
increasing the dose threshold needed for lung cancer. This has immense importance for fears
about nuclear bomb ”accidents” spreading alpha emitting clouds of particulates, and also for
the reprocessing of plutonium, which in accidents involves plutonium dioxide dust.
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Figure 12: How Muller faked the genetic and cancer LNT law against empirical evidence for
the effects of radiation no threshold lie to win a Nobel prize for fake science!
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