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The Recent Decrease in the 
Velocity of Light — 

What Decrease?
DR MAURIE G. EVERED

ABSTRACT

The application of appropriate tests to the historic measurements of the 
velocity of light and other physical constants indicates that no statistically 
significant changes have occurred to these constants over the time of their 
measurement. It is also demonstrated that Montgomery has used inappro
priate methods that ignore the nature of the data.

INTRODUCTION

Despite the immense amount of evidence that has been 
produced showing the doubtful nature of the proposal by 
Norman and Setterfield1 that the velocity of light has 
decreased in the last 300 years there are still those, particu
larly Montgomery,2,3,4 who will staunchly defend it.

As a preliminary I invite the reader to consider three 
important issues:
1.    The c data itself.

The nature of the historic c measurements certainly 
does make any type of statistical analysis difficult in 
that:
(a) There is a great variation in the accuracy of the 

measurements.
(b) The time distribution of the measurements is very 

uneven. If the total time of measurement is consid
ered as 300 years then in successive 100 year 
periods (the last one actually 108 years) there are 
6, 25 and 132 values.
Certainly these facts present difficulties, but the 
fact remains they are the only data we have and they 
are therefore the data with which we have to work.

2.    Rejection of unsuitable values.
The rejection of unsuitable values before the applica
tion of a statistical analysis is often a problem. Data 
may be rejected on either scientific or statistical grounds. 
How has it been handled in the case of the c data? 
Consider first the scientific rejection. To unquestion
ably agree with the Setterfield scientific selection of 
data must be done with great caution, but Montgomery5 
states he is ‘prepared to accept Setterfield’s editing of  

the data until some specific criticism arises.’ Specific 
criticism did arise in Vivian Bounds’6,7 two critiques of 
the Setterfield work, but Montgomery has either not 
read the comments of Bounds or has chosen to ignore 
them.
Now to what has become a controversial aspect of the 
argument. On what statistical grounds should indi
vidual data points be rejected? It is a common practice 
to remove values that are more than three sample 
standard deviations from the mean.8 This is the system 
that Montgomery claims to have followed in his first 
published analyses, but even a cursory examination of 
his work reveals that he has said one thing and done 
another.9 Referring to the appropriate tables in the 
1987 Norman and Setterfield publication10 he claims 
that
‘This [procedure] resulted in eliminating Roemer 
values 1 and 2 ... values 1 and 2 from the toothed 
wheel method . . . value 1 from the rotating mirror and 
value 1 from the electrostatic-electromagnetic ratio.’ 
This is not what should have occurred. In the Roemer 
values only value 2 (Cassini, 352000 km/sec) should 
have been removed. In the aberration values the 
Gylden value, 301050 km/sec should have been re
moved but was retained. In the toothed wheel values all 
values should have been retained but two were rejected. 
In the rotating mirror values all should have been 
retained but one was rejected. In the ESU/EMU values 
all values should have been retained but one was 
rejected, and in the 1945–1960 values the 1947 value 
of 299798 km/sec lies outside the range but was 
retained by Montgomery. In a later publication his 
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method of rejecting the data was changed.11 Then, the 
outliers were first determined by eye, and if they 
deferred from the mean of the rest of the data by more 
than three sample standard deviations they were re
moved. This method gives great latitude to the analyst. 
In using the entire data set Brown12 and Evered13 deleted 
only the Cassini value, which is removed from the mean 
of the rest of the data by sixteen standard deviations 
and thus may be considered an absolute outlier. The 
rest of the data points were retained to avoid an 
accusation of bias. In view of all this, and the fact that 
he is prepared to accept Setterfield’s heavily manipu
lated Table 11 as a reliable selection of values, 
Montgomery is a bit unfair accusing me of bias or 
inconsistency.

3.    The method of weighting.
Since the first paper by Aardsma14 the question of 
applying weighted regression analysis to the c data has 
promoted much discussion. There are at least two 
conditions where this technique may be applied.15

(a)  If the data shows heterodescasticity, if a plot of the 
residuals shows the typical funnel shape, or 

(b) The data shows non-constant variance of the re
sponse variable.
In either case it is the standard practice to weight 
each numerical value by the reciprocal of the 
square of its standard error. Referring to the use of 
this technique by Hasofer,16 Montgomery17 writes, 
‘I have yet to find such a technique in a statistical 
textbook and must conclude that it is rarely needed 
or is highly unpopular.’ I wish he could have been 
with me in the appropriate section of the Hargrave 
Library at Monash University where I found no 
less than six textbooks describing and recommend
ing this ‘unpopular’ technique.18–23 My search took 
less than one hour. Norman24 refers to this method 
of weighting as ‘. . . the usual practice of squaring 
the standard error to obtain weights . . .’. Norman 
accepts that this is a well-known and standard 
technique. It is used not only in regression analy
sis, but also in the calculation of the mean when the 
individual values under consideration have vary
ing standard errors. The interested reader is re
ferred to a journal article illustrating this method of 
weighting.25

THE MONTGOMERY MSSD 
AND RUNS TESTS

These tests have been the showpieces of Montgomery’s 
publications extolling Setterfield’s theory.26,27 The results 
of these tests, however, must be accepted with extreme 
caution. After 41 years of life in the world of real science 
I could not recall ever seeing these two tests being used 
when regression was the obvious choice, even with data that 
was difficult to handle for one reason or another. Normally 

of course, the experimenter designs the work so that the 
appropriate tests can be satisfactorily applied, but this ideal 
situation rarely exists when analyses are applied to historic 
data. The tests applied under such conditions must provide 
the best estimate of the true situation. In order to find if 
Montgomery’s test procedures were appropriate, I first 
asked four former working colleagues who are expert in the 
field. After a thorough examination of all aspects of this 
question, including an examination of all that had gone 
before, all four were adamant that the correct technique to 
use was weighted regression analysis, or unweighted re
gression analysis combined with regression confidence 
limits analysis. Asked about the most appropriate weight
ing method, all four agreed with the method used by 
Aardsma28 and Hasofer.29 Each of my advisers also ex
pressed great surprise that these tests (MSSD and Runs 
tests) had been used at all. The second indication of the 
inappropriate nature of these two tests was found in an 
electronic search of the appropriate literature. No reference 
to the use of these tests in place of regression analysis was 
found.
Let us therefore consider:

(1) The Mean Successive Square Difference (MSSD) 
Test.
This test is extremely sensitive to outliers and indeed 
even to values that are a mere two standard deviations 
from the mean of the data under consideration.30 In the 
163 data used by Montgomery there are several values 
that fall into this category. His conclusions must 
therefore be received with skepticism.

(2)  The Runs Test.
Montgomery insists that the results I obtained with this 
test must show evidence for his ‘monotonic decline in 
c’.31 I have already explained to the best of my ability 
that my results indicate clustering, a very different 
phenomenon.32 To repeat those comments would be a 
waste of time. The interested reader is referred to two 
excellent texts that support my claim.33,34 
There is a comment that must be made of Montgomery’s 
own results.35 In both the 1727–1783 and the 1727– 
1967 sets of data the test must finish with a long run 
above the average. This by definition is not a down
ward trend.36 The average in the 1693–1983 and 1693– 
1967 data sets is higher only because the Cassini value 
(352000 km/sec) has been included despite it being an 
absolute outlier by Montgomery’s own criteria. Its 
inclusion enables him to claim there is this downward 
trend. Need more be said?
It is informative to consider just what the literature has 
to say about the Runs test.37,38

(a) ‘Both of the runs tests (up and down and referred to the 
median) have zero efficiency against regression alter
natives’; and

(b) ‘Their [runs tests] primary usefulness is in a situation
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where no other test procedure is applicable’ (My 
emphasis).
The ultimate weakness of the MSSD and Runs tests is 

that they do not take into account the relative time factor of 
this or any other series of scientific measurements. Con
sider the effect of either compressing or expanding the time 
scale over which a series of measurements have been made. 
This will obviously have a profound effect on the value of 
any slope that the data may show and on the fact that 
statistical significance will be very much affected. I invite 
any interested reader to set up a series of artificial x and y 
values and calculate the slope and correlation coefficient. 
Then alter the relative scale of the x values and try again. 
You will see in dramatic form these effects. If you apply 
Montgomery’s MSSD and Runs tests you will notice no 
difference, as the results are unaffected by changes in the 
independent variable. He may well claim this as an 
advantage. The experts I consulted certainly think other
wise.

I recently reread the original papers of Aardsma,39 
Humphreys40 and Brown,41 the reply from Setterfield,42 and 
the further replies from Aardsma,43 Humphreys44 and 
Brown.45 I was struck by these words of wisdom from 
Humphreys:-46

‘Setterfield’s curt reply to Brown’s47 detailed critique 
is also inadequate; it does not answer the essence of  
the criticism, which was that the scatter in the data 
is as big as the alleged deviations from constancy of  
c’ (My emphasis).

Consider the figures in Table 1 based on all data points 
except Cassini, with Roemer corrected to 292000 km/sec 
and ‘c now’ equal to 299792.5 km/sec.

In all cases except the Kerr Cell results (only four 
values and mean less than 299792) the standard deviation 
is much greater than the ‘mean minus c now’ figure. These 
figures of course do not ‘prove’ that c has not changed, but 
they should at least have ensured great caution in those who 
support the theory.

Setterfield supporters will no doubt ask, ‘What about 
the square root of N?’ Well, consider the next set of results 
based on the same data set, the means and standard devia
tions in Table 1, ‘c now’ at 299792.5 km/sec and t calcu
lated from 48

where
     s  = sample standard deviation 

͞x  = sample mean 
     μ  = expected value 
     n  = number of values in sample

Roemer values: t = 0.23, not significant.
Aberration values:           t = 1.57, not significant.
Toothed Wheel values:    t =  1.73, not significant.
Rotating Mirror values:   t = 0.63, not significant and mean 

less than 299792.5km/sec.

METHOD MEAN STANDARD
DEVIATION

MEAN -c NOW MEAN DATE

Roemer 300137 3909 +345 1775

Aberration 299869 386 +77 1838

Toothed Wheel 302285 5393 +2493 1875

Rotating Mirror 299661 632 -131 1897

ESU/EMU 297376 6393 -2416 1881

Kerr Cell 299776 7.07 -16 1934

1945–1960 299793.18 1.46 +0.7 1952

Waves on Wires 299716 1626 -76 1907

1960–1983 299792.47 0.033 -0.03 1971

Table 1.    Statistical and other relevant parameters for the different groups and techniques of c measurements.
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GROUP SLOPE (km/sec/year) SIGNIFICANT ?

Roemer + 16.0 No

Aberration -4.8 Yes

Toothed Wheel -164 Yes

Rotating Mirror +9.0 No

ESU/EMU +173 No

Waves on Wires -7.5 No

Kerr Cell -1.08 No

1945–1960 -0.18 Yes

1960–1983 -0.003 No

Table 2.     Results based on linear regression analysis of each group of c measurements and regression significance using the F statistic.

ESU/EMU values: t = 1.89, significant but meaning
less in support of Setterfield,
mean is less than 299,792.5 
km/sec.

Waves on Wires
values: t = 0.12, not significant.
Ken Cell values: t = 0.12, not significant.
1945–1960 values: t = 2.37, significant.
1960–1983 values: t = 1.21, not significant.
All 162 values: t = 0.48, not significant.

The criticism of Brown is not justified. Obviously, if 
either the data points are tested by group or the whole 1987 
data set is used, the use of the square root of N makes no 
difference to the conclusion reached, which is that 
Setterfield’s theory must be rejected. Humphreys’ wise 
words still stand. The scatter in the data is as big as the 
alleged deviation from constancy of c.

What about the claim that these individual groups of 
measurements of c all show a similar decrease with time? 
Well do they? Consider these results based on linear 
regression analysis of each group of c measurements and 
with significance of regression determined by a calculation 
of the F statistic. Significance was considered to be reached 
if F reached the p = 0.05 level of rejection as shown in Table 
2.

From the point of view of supporting the Setterfield 
theory these results are useless. They are scattered all over 
the place and each contradicts the other. You cannot judge 
the real overall trend in c from these results. By selecting 
one or more particular groups you can show that c has 
decreased, increased or virtually remained unchanged with 
time. It is for this reason that Aardsma49 and Humphreys50 

recommended that they be tested as one data set, a practice 
also followed by Hasofer.51 Regression analysis of all these 
data as one set shows:-52

* Degree one equation — not significant.
* Degree two equation — not significant.
* Exponential equation — not significant.
* Degree three equation — significant, but with the

predicted values of c never statistically differing from 
a constant value of 299792.5 km/sec between 1675 and 
1983. The predictions of this equation are of course 
scientifically nonsensical, as they describe the trend of 
the estimates of c not the trend of c itself. This is 
easily judged by the short term future predictions of this 
equation, which would have c increasing again to 
301846 km/sec. by the year 1990 AD. By Setterfield 
theory this would play havoc with the world’s time and 
navigation standards. Such havoc has not occurred. 
The same remarks apply equally to the highly signifi
cant degree three equation of Hasofer.53

There is one last question that will be posed by the 
Setterfield supporters — ‘What about the other physical 
constants that change as a result of the (alleged) change 
in c; surely these support the theory?’ All these people 
overlook a very important fact. From 1900–1973, the 
period covering the measurement of the ‘variable con
stants’ (e/mc, h/e, 2e/h, h/e2 and Y'), c itself has not 
changed at all.

Consider the regression analysis of :-
(1) All values of c from 1900 to 1973. The measured 

values of c show a slight increase during this period.
(2) Setterfield supporters may claim that this effect is 

caused by the low aberration results. If this analysis is 
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repeated using the higher ‘corrected’ aberration results 
there is still no statistically significant decrease in the 
measured value of c.
If c has not changed during this period, then by Setterfield 

theory these ‘related’ constants cannot have changed ei
ther. The data for which these claims have been made 
therefore should be carefully examined. Two questions 
must be asked in such an examination:-
(1)  Is the Setterfield result affected by outliers, values that 

are far removed from the majority of the values under 
consideration and, as defined by Montgomery, appear 
inconsistent with the remaining data? In the results that 
follow any such data points found have been dealt with 
as recommended by Montgomery.54 They have been 
removed if outside the interval bounded by the mean 
plus/minus three standard deviations of the non outlier 
data.

(2) Does the nature of the data indicate that a weighted 
regression analysis should be applied? A consideration 
of the range of the standard errors, and hence the 
weighting factors of the data, indicates that this proce
dure is well justified.
The c data has already been subjected to extensive 

regression analysis and the results certainly indicate that 
the Setterfield theory must be rejected. How much credence 
should be given to the measurements of c made before the 
post World War 2 period, that is, before 1945? Recall the 
wise words of Cadusch:-

‘... despite extensive reworking and reanalysis pre- 
war determinations [of c] are now mainly of histori
cal interest.’55

In the following procedures the really accurate 1945– 
1960 and the 1960–1983 c data were tested, and also each 
of the ‘c dependent constants.’

FURTHER REGRESSION ANALYSES

In the results that follow, the statistical significance of 
each result was tested in an analysis of variance of the 
regression and residual sums of squares. Significance was 
considered to be established if the F statistic reached the 
0.05 level of rejection. All analyses are for linear regres
sion unless otherwise stated. Table numbers refer to the 
1987 publication of Norman and Setterfield.56

(1)  The 1945–1960 values of c, Table 7.
This set of results contains one outlier, the 1946 value 
of 299798 km/sec. Without this point the slope is 
-9.9x10-2 km/sec/year. This is not statistically signifi
cant. In a weighted analysis of all values the slope is 
-8.9x10-3 km/sec/year, again not statistically signifi
cant. In an analysis of the c data from 1945–1983, that 
is Tables 7 and 8 combined, the unweighted result is a 
slope of -4.6x10-2 km/sec/year and the weighted result 
a slope of -2.3x10-3 km/sec/year. Neither result is 
statistically significant.

(2)  The ratio of e/mc, Table 14.

Here there are three outliers:- 
1916, 1.768.
1926, 1.776.
1927, 1.769.
If these points are removed the slope is -202 EMU/gm/ 
year, not statistically significant. In a weighted analy
sis of all values the slope is -2.2 EMU/gm/year, again 
not statistically significant.

(3)  The ratio h/e, Table 15A.
Montgomery correctly points out that ‘the values of  
h/e are known already to have systematic errors in the 
pre 1945 data . . . ’. I will therefore confine the 
unweighted analysis to the values obtained from 1947 
to 1973. This data set contains no outliers. The slope 
of these values is 1.9x10-22 erg-sec/ESU/year. This 
result is significant. A weighted analysis of all values 
yields a slope of 8.5x10-23 erg-sec/ESU/year. This is 
not statistically significant.

(4) 2e/h, the Josephson Frequency-Voltage Ratio, Table 
15B.
These values contain no outliers. The slope here is 
-9.4x10-2 GHz/V/year, but this value as published is 
not statistically significant. A weighted analysis gives 
a result of -7.8x10-3 GHz/V/year, again not statistically 
significant.

(5)  The ratio h/e2, Table 15c.
Table 15c contains no outliers. The slope is 1.6x10-2 
ohm/year, significance is reached. The correct weighted 
analysis yields a slope of 8.4x10-3 ohm/year that is not 
statistically significant.

(6)  Y', the Proton Gyromagnetic Ratio, Table 17.
This table contains four outliers:-
1952, 2.70.
1955, 3.00.
1957, 5.00.
1960, 2.50.
If these outliers are removed the slope is -1.3x10-2 rad/ 
sec/gauss/year and statistical significance is not ob
tained. A weighted analysis of all values yields a slope 
of -8.7x10-3 rad/sec/gauss/year and this result is not 
statistically significant.
These results clearly indicate that there is just no 

evidence to justify the claim that these constants have 
varied one iota with time, but there are three more powerful 
pieces of evidence:-
(1) The weighted mean of each group of measurements is 

virtually identical to the most recent value published by 
Norman and Setterfield.57

(2)  If regression confidence limits analyses58,59 are added to 
the unweighted regression results reported here, or to 
the results of Norman and Setterfield, the 95% confi
dence bands include in all cases a horizontal straight 
line at the most recent value of the constant under 
consideration. I can therefore report with absolute 
confidence that c and these other constants have not 
varied significantly from constancy during the periods 
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over which they have been measured. These results are 
simply an extension of the results obtained earlier by 
Hasofer,60 Brown61 and Evered62 and absolutely con
firm the conclusions that were reached.

(3) Weighted regression analysis of the c measurements, 
grouped according to method of measurement, yields a 
slope in each group that is not statistically significant. 
Before leaving these regression analyses it is informa

tive to examine in the same way a complete secondary 
source of historic c measurements. Thorough, persistent 
work by Bounds63 resulted in the publication of a copy of the 
complete listing of Froome and Essen.64 This listing 
contains 70 c measurements. Before analysis the first value 
was removed: Roemer, 1676, 214000 km/sec. This value 
differs from the mean of the rest of the data by 21 standard 
deviations and may thus be considered an absolute outlier. 
Its removal biases for, not against, Setterfield. Regression 
analysis of the remaining 69 data points yields a positive 
slope of 4.4 km/sec/year, not statistically significant. If a 
degree two equation is fitted statistical significance is not 
improved. Weighted regression analysis of the same data 
yields a positive slope of 8.8x10-2 km/sec/year, again not 
statistically significant. Therefore there is no significant 
evidence in this listing of c values, measured over a period 
of 240 years, to show that c has varied from a constant 
value.

THE SKEWNESS OF THE c VALUES

Montgomery65 makes a lot of the skewness of the 
distribution of the c values, but he ignores the value of the 
Pearsonian statistic which equals -0.1105. This statistic, is 
defined as:

It gives a much truer indication of the real situation than 
the picture painted by Montgomery. Rarely in the real 
world is a distribution absolutely normal. This situation is 
approximated in such circumstances, as the distribution of 
the intelligence quotient of a large number of people or the 
measurement of the height of such a population. The value 
of -0.1105 indicates slight negative skewness, not mark
edly away from normal.

THE MIXING OF DATA FROM DIFFERENT 
MEASURING METHODS

Montgomery66 expresses concern that in analysing all the 
162 c data in one group critics of the Setterfield theory are 
mixing data that should be kept separate. This is typical of 
the inconsistency of Montgomery. He surely knows that the 
measurements of Setterfield’s ‘constant’ constants and his 
‘variable’ constants often involve data obtained by a vari
ety of methods.67 Consider for example:-

Table 13, e, 6 methods of measurement.
Table 14, e/mc, 8 methods of measurement.
Table 15A, h/e, 8 methods of measurement.
Table 20, G, the gravitational constant, a ‘constant’ con
stant, 6 methods of measurement.

It is especially revealing to examine more closely Table 
20 wherein are listed 25 values of G. Consider the methods 
which account for 21 of the 25 measurements:-
(1) Static torsion, 6 measurements: slope -8.5x104 dyne- 

cm2/gm2/year, r = -0.63.
(2) Jolly balance, 5 measurements: slope 1.1x106 dyne- 

cm2gm2/year, r = 0.91.
(3)  Dynamic torsion, 10 measurements, slope 2.7x104 dyne- 

cm2/gm2/year, r = 0.79.
These three groups of measurements are very contra

dictory, but it is perfectly normal procedure to pool them to 
look for the overall trend, which is 1.9x104 dyne-cm2/gm2/ 
year. Montgomery obviously agrees, as he has freely used 
the pooled data of Table 20 and also in each table of the 
other constants that have been measured by several meth
ods. The case of the c measurements is no different. 
Montgomery happily accepts Setterfield’s testing of these 
sets of pooled data, as well as applying tests of his own to 
them, as he searches vainly for variability of constants. 
How then can he justifiably criticize others who simply 
follow the same well-accepted principle and practice when 
they pool the values of c?

THE ROEMER VALUE OF 1675

Montgomery68 disputes the revised value of 292000 
km/sec given by Goldstein to Humphreys, despite the fact 
that this value has been accepted by Norman and Setterfield 
in two publications.69,70 Montgomery prefers a value of 
318000 km/sec. Is this the same value quoted by Setterfield 
in 1984,71 some four years earlier than the value quoted by 
Humphreys?72 It certainly seems so. The value quoted by 
Setterfield had an acknowledged error of ±8.6%. This 
would give a lower value to the error bars of 290400 km/ 
sec. The accepted value of c, 299792.5 km/sec, is well 
within this lower error bar. I have examined the writings 
of Goldstein73 and of Bounds74,75 and have subsequently 
calculated a value of 297000 km/sec. This is very close to 
the value of 298400 km/sec published recently by Chaffin.76 
Chaffin’s article also features an interesting discussion of 
how one accepted value for a physical constant influences 
following estimates of that same constant. This is very, 
very similar to what was proposed as long ago as 1988 by 
Humphreys77 referring to the measurements of c.

THE ELUSIVE EQUATION

Just what is the elusive equation that will describe the 
claimed (but really non-existent) decrease of c with time? 
This equation must meet the following criteria:
(1) It must fit the historic measurements of c.
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(2)  It must enable about 10 billion light years to be covered 
by its integration and provide then a creation or starting 
data consistent with a literal biblical chronology. Typi
cally this date is quoted as approximately 4000 BC, but 
a date of 5315 BC based on the Septuagint version of the 
Old Testament is now favoured by Setterfield.78

(3) The predictions of this equation must not be scientific 
nonsense, a characteristic of all equations proposed so 
far.
How does the log-sine or cosec squared equation suit 

these requirements? It fails utterly where these criteria are 
concerned.79 Incidentally, this equation is not ‘the only one 
proposed which allows carbon-14 dating to be main
tained’.80 The Setterfield parabolic equation81 is even 
better in this respect, but requires about 1.7 million years 
to meet criterion number two, most inconsistent with a 
creation date of approximately 4000 BC.

As for the log-sine equation, I have already indicated 
that the great advantage of this equation is the amazing ease 
with which it can be manipulated by the simple choice of 
constants, a fact acknowledged by Montgomery,82 who 
adds very correctly that ‘the extrapolation of this curve can 
only be done on “what if” type scenarios and not on any 
statistically valid basis.’ How on earth then can this 
equation be proposed as a suitable model to describe the 
historic measurements of c, and on these same grounds why 
was it ever fitted by Setterfield in the first place? 
Perhaps this is of no consequence to Montgomery. Refer
ring to the decrease in c he asks, ‘why should it stop in 1961 
(or 1951 or 1981)?’83 Why not ask the much more logical 
question, why should it ever start to decrease? After all, 
there is no evidence that it ever did.

In their attempts to find this elusive equation that will 
describe the ‘decrease in c’ I wish Setterfield and his 
supporters a lot of luck. They are surely going to need it.

THE RELATIVE RATES OF CHANGE

Montgomery84 disputes my comparison of the alleged 
rate of change of c with the alleged rates of change of the 
‘related constants’. Even allowing for his altered values, 
these rates still differ by amounts that are statistically 
significant, up to a factor of 33. What does Montgomery 
say of this? He considers these rates of change ‘remarkably 
close’.

THE HALF-LIVES OF 
RADIOACTIVE ELEMENTS

The theory of Setterfield has been used to explain the 
great difference between the conventional age of the earth 
(4.6 billion years), obtained from radiometric dating, and 
the short time scale (7000–10,000 years) demanded by a 
literal interpretation of Scripture.85 There should therefore 
be strong evidence of changing half-lives of the radioactive 
elements. Such a case simply does not exist. It has already

been pointed out that the half-life of iodine-125 has been 
measured as a true constant for over 50 years.86 The 
constancy of the half-lives of 35 radioactive elements is 
well demonstrated in Table 19 of Norman and Setterfield.87 
In this table there are but five elements that show a 
statistically significant change in their half-lives measured 
over a period of 69 to 74 years. All of these changes 
disappear when obviously outlying data points are re
moved. Yet Setterfield88 claims that these results ‘ . . .  do 
not invalidate the proposal [that c has decreased]’.

What has Montgomery got to say of these results?
‘Their conclusions on radioactive decay are not strong,
and they are overstated.’89

He then goes on to explain that this is because of ‘low 
accuracy of results’. It never occurs to him that this is a 
genuine result, and that of course these half-lives have not 
changed. After all, why should they?

THE REVISED ERROR BAR ANALYSIS

This appears as Montgomery’s Table 3.90 Now the first 
line has 56 values, the mean velocity is 299851.99 km/sec 
and t is equal to 0.91. This mean value is heavily influenced 
by the invalid inclusion of the 1738 Delambre value of 
303320 km/sec now claimed to have an error of ±65 km/sec, 
an impossible value for a Roemer-type estimation and 
markedly different from the error of ±2000 km/sec quoted 
earlier by Setterfield.91 If this data point is removed from 
the analysis, then the mean velocity in line one of Table 3 
is 299788.94 km/sec and t equals 0.18. The mean is now 
non significantly less than ‘c now’ and definitely indicates 
no significant change from constancy. Besides, any mean 
value less than 299792.458 km/sec negates the Setterfield 
theory, which must have higher values in the past. It 
matters little what the rest of the error bar analysis shows, 
because the results are based on only 40 data points and 
Montgomery’s conclusions are contradicted by the results 
of very extensive regression analyses, the valid method of 
testing the Setterfield hypothesis.

MONTGOMERY’S OPINION OF THE 
WRITINGS OF EVERED

Montgomery writes: ‘There are many other blunders 
contained in Evered’s paper’.92 It must be presumed he 
means papers. After grudgingly listing the only six points 
he considers are correct, Montgomery asserts: ‘Apart from 
these points I do not find any data, methodology and/or 
arguments that are valid’ (in Evered’s writings). I have 
only applied well-established statistical and scientific prin
ciples which have been fully referenced. Montgomery is 
simply revealing his frustration and very marked bias by 
using such emotive language. The fact that he has ignored 
about 90% of what has been written infers strongly that he 
agrees with it or can find nothing to refute. Montgomery 
also regards as a ‘major omission’ the fact that I have not 
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commented on his arguments about supernovae remnants, 
similar shapes of galaxies, or the diffusion rates of the 
radioactive by-products in zircon crystals. I am not an 
astrophysicist so I will not comment on astronomical phe
nomena of which I have no more knowledge than has 
Montgomery. As far as the diffusion rates of radioactive 
by-products are concerned, is Montgomery aware that the 
author of this work, Gentry, has himself indicated that his 
results do not necessarily support a change in decay rates?93 
More importantly, Gentry has come out and strongly 
opposed Setterfield’s theory that c has decreased.94

CONCLUDING REMARKS

There is no doubt that when appropriate statistical tests 
are applied to the historic measurements of c the only 
logical conclusion is that c has not varied significantly from 
constancy in the last 300 years. This is strongly indicated 
when weighted or unweighted regression analysis is ap
plied to the data set as a whole or to data sets grouped 
according to the method of measurement. The same can be 
said for the ‘variable constants’. If tested appropriately in 
the same manner as c has been tested the same conclusion 
must be reached. Again there has been no significant 
change from constancy.

I give credit to Montgomery for his persistence, but his 
conclusions are based on the application of inappropriate 
tests from which he has drawn erroneous conclusions. Sure, 
the c data are negatively skewed to a very slight degree, but 
this is a result not unexpected in this type of data.

Montgomery cannot logically berate the fact that other 
investigators have mixed values of c drawn from different 
methods of measurement. I have already pointed out that 
this applies to the measurement of most of the physical 
constants. It is to be expected, because surely methods of 
measurement will change as new and more accurate tech
niques are developed. A classic example is the introduction 
of the post World War 2 electronic measurements of c. 
These culminated in the exquisitely accurate laser meas
urements.

Montgomery clings to the log-sine (cosec squared) 
function to describe the alleged decrease in c. The original 
attempt by Norman and Setterfield95 to derive this equation 
theoretically was a disaster in that the authors:
(i)   Did not distinguish between ‘radians per second’ and 

 hertz or ‘cycles per second’;
(ii)  Compared wave-forms of totally different shape; and 
(iii) Linked two non-independent equations to essentially 

 prove that c is constant.
I have already demonstrated that the use of this function 

by Montgomery makes no more scientific sense than the 
original derivation, and it is certainly not the only equation 
that allows for carbon-14 dating results.

All the conclusions of Norman, Setterfield,96 and 
Montgomery97 depend on the fairy tale concept of ‘two 
types of time’ resulting from ‘two types of mass’. As has 

already been pointed out by those well qualified in physics, 
there is no evidence or justification for this concept which 
must be rejected.98,99

Montgomery has in general ignored regression analy
sis to present his case, but has used a series of c values 
versus their time of measurement for the periods 1723– 
1880, 1881–1940 and 1947–1983.100 The 1947–1983 data 
have already been fully discussed in this paper, but what 
about the earlier ones? What conclusions can be drawn 
from Montgomery’s graphs about which he offers no 
comments? Consider:-
*    Figure 1, the 1723–1880 period.

The slope of the line of the figure is -17.3±14.5 km/sec/ 
year, but the coefficient of determination, r2, equals 
0.045, well below statistical significance. Therefore 
this slope is not significantly different from a horizontal 
straight line. This result is verified by the standard 
error of the slope, 14.5 km/sec/year. The slope must be 
at least twice the standard error for the value to be 
meaningful and significant. If 95% confidence bands 
are added to this graph they always ‘contain’ a horizon
tal line at today’s value of c, 299792.5 km/sec, again 
indicating no statistically significant change from that 
value.

*    Figure 2, the 1881–1940 period.
Similar remarks apply to this result. The slope is 
-4.8±2.4km/sec/year, but r2 is only 0.062, again a very 
low value. If an outlier value (1891, 300750 km/sec) 
is removed the slope drops to -4.0±2.3 km/sec/year and 
r2 drops to 0.048, again not statistically significant. 
The fitting of the 95% confidence bands to the line 
again shows that the predicted values never differ 
statistically from 299792.5 km/sec in the period 1881– 
1940. Again, as would be expected, if standard weight
ing is applied to either the 1723–1880 data or to the 
1881–1940 data the slope drops to a very low, non
significant value.
Combine these results with those considered earlier for 

the period 1947–1983 and the investigator is forced to ask, 
where is the case for a statistically significant decrease 
of c with time?

No doubt some creationists will cling to the Setterfield 
theory in a bid to explain scientific difficulties. I would 
caution fellow creationists against allowing an emotional 
bias to stifle logical thinking. I would advise them to watch 
carefully the new concepts being developed at present by 
Humphreys.101 The future of his work could prove very 
exciting in resolving these very same areas.

Yes, Evered is of the opinion that c is a constant, but he 
has never said that ‘these results are not real but only in 
(the) imagination.’102 What has been said is that the 
application of inappropriate tests has given rise to results 
from which false conclusions have been drawn. One false 
conclusion is that c and other constants have varied signifi
cantly in the last 300 years, and that most certainly is in the 
mind.
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