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What'’s the problem?

One of strongest alleged ‘proofs’ of a billions-of-years-
old Earth is the absence in nature of radionuclides with
half-lives much shorter than this—short-lived radionuclides
(SLRNs). The argument is clearly described in the follow-
ing statement from an atheistic anti-creationist journal:

‘Only 7 [SLRNs] are actually found. Ifthe earth
were only 10,000 years old, there should be detect-
able amounts of all 47 in nature because 10,000 years

is not enough time for them to decay totally ... [yet]

all 17 nuclides with half-lives longer than 50 million

years are found in nature.’!

The details are given in Table 1.

Assumptions

However, like all arguments about age, this is based
on certain assumptions about the past. This assumes that
the elements existed in the first place, but is there any
reason to believe this? The Biblical Creation model does
not preclude God from having created all elements in dif-
ferent quantities. It also assumes that the rate of nuclear
decay has always been constant. So, we will address each
assumption in turn.

Design perspective

When creating radioactive nuclides, God could be
guided by the fact that SLRNSs are highly radioactive, and
would be dangerous to people and animals present on a
young Earth. Therefore, it would be plausible to assume
that He either created such nuclides in very small quanti-
ties or that He did not create them at all. There are several
reasons for this
1. SLRNs have high special activity (activity of 1 gram of

nuclide), which grows with decrease of half-life:

In2 * Swegsdroconstant
half-life = mace rommher
2. Alot of these radionuclides emit y-quantums with high
and hazardous energy.
3. There is a strong correlation of short half-life with
energy of emission, described by the standard Gamow

actirigy =
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theory of alpha decay involving quantum mechanical
tunneling. SLRNS, therefore, would have emitted very
dangerous radiation had they been created near peo-
ple.?

4. The compounds formed from these nuclides are often
very soluble,* so they would be leached easily from
parent rocks and geochemically concentrated into bio-
logically hazardous ‘hot spots’. Such agglomerations
could occur readily during the Flood.

Decay rate

Recent research shows that decay rates were probably
greater at some time (or times) in the past. Gentry shows
that a possible explanation for 2'*Po radiohalos having no
evidence of their mother elements, is a greater decay rate in
the past.>® Also, the RATE group of creationist physicists
and geologists has cited evidence for accelerated decay
rates at certain times in the past, e.g.””’

o The presence of daughter isotopes along the entire decay
chain in proximity to parent isotopes.

e Visible scars (radiohalos) from alpha decay, in particular
in halos with multiple rings that require much decay of
28U and its daughter elements, but the absence of mature
halos in Phanerozoic rocks.

e The presence of the alpha particles themselves (helium
nuclei) still within the rock where they were apparently
formed by nuclear decay. The diffusion rate of helium
through minerals would suggest that it would have
escaped if the rocks were really billions of years old.

¢ Visible tracks from decay by fission.

Table 1. Nuclides present in nature listed by half-life. ‘Yes indicates
that an isotope is found in some quantity in nature. ‘Yes-P’indicates
that the isotope is present, but it is produced by the decay of another,
longer-lived isotope.?

Nu— Half-Life Found in Nuclide Half-Life Found in
clide (years) Nature? (years) Nature?
EaY% 6.0 x 10 yes 24Py 8.2x 107 yes
144Nd 2.4x 10 yes 146Sm 7.0x 107 no
174Hf 2.0x 10" yes 205ph 3.0x 107 no
192pt ~1.0x 10" yes 26U 2.39 x107 yes-P
5n 6.0 x 10 yes 1291 1.7x 107 yes-P
192Gd 1.1x 10" yes 2Cm 1.6 x 107 no

e Residual heat produced by nuclear decay near high
uranium concentrations is consistent with a pulse of
accelerated nuclear decay.

There are theoretical means of producing acceler-
ated decay, e.g. a small change in the fundamental constants
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Figure 1. Decay diagrams of a certain element with different condi-
tions:

creation in large quantity, modern decay rate;

creation in small quantity, modern decay rate;

creation in large quantity, greater decay rate in past;
creation in small quantity, greater decay rate in past.
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or the shape of the nuclear potential well can have a large
effect on the decay rate (but little effect on radiohalo di-
ameter). Also, stripping atoms of electrons to leave a bare
nucleus has been demonstrated to accelerate beta decay by
a factor of a billion.'%"

The RATE researchers favour a pulse of accelerated
decay rate during Creation Week, and possibly a smaller
pulse during the Flood year. In any case, this points to
higher radionuclide activity in the past which would be
even more hazardous.

All these reasons are complementary. For example, a
higher decay rate in the past would also mean that smaller
quantities were initially created and also that SLRNs disap-
peared quicker out of the Earth’s surface (Figure 1).

Applying these principles to observations

Now we can consider what we observe in nature. It is
well known, that there are four radioactive decay families:
22Th to 2%Pb, %"Np to 2¥Bi, 2U to 2°Pb and 25U to 2’Pb.
Among them, nuclides of the 2*U to 2/Pb chain are found
in small quantities (only 0.715% of naturally occurring
uranium is 25U) and »’Np to *®Bi is absent. Long ag-
ers explain that over 4.5 Ga, *’'Np (T,, = 2.1 Ma) and its
daughters are completely decayed. To explain extant ratios
of U, they assume that it originally comprised 23.6% of
naturally occurring U.

Now let’s look at how this picture may be explained
from a design perspective. We have at least five reasons
for the 2’Np chain being created in very small quantities or
not atall. *°U (T,, =700 Ma) has a lower specific activity
than 2’Np, and that is why **°U could have been created in
small quantities.

Also, there are weighty reasons for how all created ra-
dionuclides existed in the beginning in equilibrium. Their
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initial quantities could have been such that their future decay
rate were compensated by accumulation, and the following
ratio would act:

N, =N;&, =N; &, =..=N, &,
or
A=A, =A, =..=A,

where: N, and N, are the atom quantities of ‘parent’ and
‘daughter’ radionuclides; Ap and A are their activities; kp
and A, are their decay constants.

This would bring constancy to the total activity on all

the Earth’s surface, i. €:

A +A, +A, +..+A, =const

For instance, let’s consider the *3U decay chain. If it
was originally created without its daughters, then its initial
activity would increase twice in 6 days (Figure 2), because
of the accumulation of the short-lived **'Th daughter (T, =
25 hours). It could be quite dangerous if ' Th escaped into
the biosphere and accumulated near certain areas of uranium
with a high fraction of 2°U. But for **U, this decay would
happen only in 300 days.

The absence of transuranium nuclides in the Earth’s
crust can be explained in the same way. However, some
of them have been found. It was Seaborg'® who first man-
aged to scavenge *’Pu (T, = 24 thousands years) out of
pitchblende. Only 1 part per 10" parts were found in the
concentrate. He explains that this radionuclide could have
been generated from U by bombardment of neutrons as
follows:

238 1 239 a- 239 a- 239
U+n, > “U—— P —— 7R

Possible sources of these neutrons include cosmic rays
and spontaneous fission.™
This phenomenon is appropriate for our model, because
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Figure 2. Activity increase of sample containing 1 g of initially
pure *U.
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small quantities of ***Pu acting as parent for >*°U via alpha
decay can maintain the constant activity of the entire decay
chain. These principles are also applicable for other natural
transuranic elements, such as »"Np.

SLRNs that are not members of these four radioactive
families could be created in larger quantities, depending on
their half-lives, because they do not have such long decay
chains. Also, their activity could be maintained by different
sources such as the case with the famous "C (T, = 5,700
years) produced by cosmic bombardment of '“N. Also, the
lesser known I (T, = 17 Ma) is assumed to be produced
by fission and is estimated to be over 300 Ma old:

‘In the case of the Anadarko basin, the host
formations are all Paleozoic, thus the age of '*1
contained in the organic matter, which lived, died
and accumulated in Paleozoic, is at least 300 Ma.
This means that cosmogenic (surface) '*I component
decayed to insignificant levels long ago ... The most
likely source for the '*I measured in these brines
is fissiogenic ... the most likely source for I is the
Upper Devonian—-Lower Mississippian Woodford
Shale.’'s

Probably, the explanation for '°T can be both its
recent creation in small quantities and secondary sources.
It’s important to note from this that long-agers would rather
propose an unobserved source for an SLRN than concede
that the rock is much younger than claimed.'® But if long
agers can use the absence of something (i.e. an argument
from silence) as proof of their view, how much more can
creationists use the presence of something as disproof.
This is especially so with detectable '*C activity in samples
claimed to be millions of years old."”

Conclusion

On the basis of the above, a creationist model of SLRNs
can comprise:

1. Creation of radionuclide decay families in an equilib-
rium state.

2. Initial absence or creation in small, safe quantities of
radionuclides with half-lives less than 50 Ma.

3. Creation of additional sources for generation of the total
activity of the radionuclides on the Earth’s surface to be
kept constant.

It should be noted that this model can work only
in pre-Flood geology, which completely differs from post-
Flood geology.

This model, of a recent creation of radionuclides in
equilibrium, partly explains today’s observed U/Pb, Ru/Sr
and other ratios used as ‘dating’ methods.
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