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Introduction

The famous law of Dulong and Petit was based upon
their own specific heat data first reported in 1816.  For
at least 15 years there has been public expression of
doubt about the reliability of their data, however.  Pe-
ter Macinnis spoke on this subject on a radio program
of the Australian Broadcasting Corporation during the
1980s (2), and Paul Schwarz published a letter in
Chemical and Engineering News in 1987 (3).  Much of
what follows is an elaboration of their work for a schol-
arly audience.  I propose to examine the data, compare
it to modern data, and develop reasons for questioning
their numbers.  The inference can reasonably be drawn
that they fabricated some of that data; obviously, how-
ever, no one who really knows has an opportunity to
testify.

Brief Biographical Sketches

Pierre-Louis Dulong was born in Rouen in 1785.  Or-
phaned at the age of 4, he was raised by an aunt.  He
entered the École Polytechnique in Paris in 1801 but
withdrew from it in his second year.  He practiced medi-
cine for a time, but he eventually ran out of money in
that occupation.  He turned next to botany and then to
chemistry, working with Thenard and then Berthollet.
He held teaching posts at the École Normale and then
the École Vétérinaire d’Alfort.  In the early 1810s,
Dulong discovered nitrogen trichloride, whose explo-
siveness cost him a finger and the sight in one eye.  He
began working with Petit in 1815, a collaboration that
led to three papers on heat, of which the paper announc-
ing the law of constant atomic heats in 1819 was the
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last.  Dulong was appointed Professor of Chemistry at
the Faculté des Sciences in Paris in 1820.  That same
year he was appointed Professor of Physics at the École
Polytechnique—a post vacated by the premature death
of Petit. After Petit’s death Dulong continued to work
on heat, including the specific heat of gases.  He was
appointed to the physics section of the Académie des
Sciences in 1823, serving as president in 1828.  He died
in Paris in 1838 (4).

Alexis-Thérèse Petit was born in Vesoul in 1791.
He was a prodigious student, satisfying the entrance re-
quirements for the École Polytechnique before age 11;
he enrolled there at age 16 (the minimum permissible
age).  He graduated first in his class—in a class by him-
self, actually; for he  placed “before the line” so that the
next student was designated “first.”  He was first Pro-
fessor of Physics at the Lycée Bonaparte in Paris and
then at the École Polytechnique in 1815.  He died in
1820 from tuberculosis, which he had contracted in 1817
(5).

The Law:  Its Reception and Subsequent Use

The first joint paper by Dulong and Petit in 1816 treated
the expansion of materials important to thermometry,
such as mercury (6).  Their paper the following year (7)
on the expansion of gases and mercury and on cooling
earned them a 3000-franc prize from the Académie des
Sciences (8).  In the course of this investigation, they
measured several specific heats over a wide range of
temperatures.  In their third paper (1819) they announced
the law of constant atomic heat capacities and discussed
some theoretical questions concerning heats of reaction



Bull. Hist. Chem., VOLUME 27, Number 1  (2002) 63

(9).  Because this paper figures so prominently in the
following analysis, I will refer to it below as “the” DP
paper, data from it as the DP data, etc.

The table from this paper is reproduced as Table I.
It contains a column of specific heats (on a scale in which
water is unity), a column of atomic weights (on a scale
in which oxygen is unity), and a column containing the
product of the first two.  The product, as noted in the
paper, is significant because it represents the heat ca-
pacities of the atoms.  The numbers in that product col-
umn are strikingly similar indeed.  As the authors state,
“The simple inspection of these numbers exhibits an ap-
proximation too remarkable by its simplicity not to im-
mediately recog-
nize in it the ex-
istence of a
physical law ca-
pable of being
generalized and
extended to all el-
ementary sub-
stances. ... The
atoms of all
simple bodies
have exactly the
same capacity for
heat.”

The law was
never established
to be quite so
general or exact
as Dulong and
Petit presented it
(10).  Indeed, the
law proved to be
only approxi-
mate.  For one
thing, several nonmetals have atomic heat capacities that
deviate from the law.  For another, heat capacities are
temperature-dependent, with different temperature de-
pendencies—a criticism of the law that dates back at
least to John Dalton (11).

At the time of Dulong’s death, the law was not even
mentioned in one short summary of his work (12), but it
was to receive more attention and prominence later on.
Stanislao Cannizzaro’s “Sketch of a Course in Chemi-
cal Philosophy” (13), which was widely influential in
establishing a consistent set of atomic weights and for-
mulas, made extensive use of “the law of the specific
heats of elements and of compounds.”  Statistical me-

chanics eventually provided an explanation as to why
the law holds even approximately at relatively high tem-
peratures, and its breakdown at low temperatures was
explained through the use of quantum mechanical en-
ergy expressions in statistical thermodynamic treatments
(14).

Data Fabrication

1. Suspicions

Suspicions of data fabrication arise if one compares the
DP data table to a corresponding table of modern val-
ues.  Assembling a set of modern data for comparison,

however, is not as
straightforward as
one might guess.
Any number of con-
temporary reference
books and text-
books contain molar
heat capacities of
the elements at
25°C.  Dulong and
Petit, however, re-
ported that they
measured their heat
capacities by cool-
ing samples in ice
water from a tem-
perature 5-10°
above the tempera-
ture of that me-
dium.  The Interna-
tional Critical
Tables (15) are a
convenient (if
rather old) source

of temperature-dependent heat capacities, and I have em-
ployed 0°C values from that source.  Allotropism is an
additional complicating factor in making a comparison
to modern data.  Two elements on the DP list have two
common forms, whose molar heat capacities differ by
1-2 J K-1 mol-1.  Tin has a gray α and a white β form.
The gray form is thermodynamically more stable at 0°C.
The transition temperature is 13°C (16), so the white
form is the standard state at the commonly used refer-
ence temperature of 25°C.  Sulfur also has two forms,
rhombohedral α and monoclinic β.  The rhombohedral
form is the standard state of the element at both 0°C and
25°C, as the transition temperature is about 93°C (16).
In the tables below the heat capacities of the thermody-

TABLE 1.  Table from Petit and Dulong 1819 (9)

Products of the
Specific Relative weight of each atom

Element heats weights by the corresponding
capacity of the atoms

Bismuth 0.0288 13.30 0.3830
Lead 0.0293 12.95 0.3794
Gold 0.0298 12.43 0.3704
Platinum 0.0314 11.16 0.3740
Tin 0.0514 7.35 0.3779
Silver 0.0557 6.75 0.3759
Zinc 0.0927 4.03 0.3736
Tellurium 0.0912 4.03 0.3675
Copper 0.0949 3.957 0.3755
Nickel 0.1035 3.69 0.3819
Iron 0.1100 3.392 0.3731
Cobalt 0.1498 2.46 0.3685
Sulfur 0.1880 2.011 0.3780
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namically stable form at
0°C for both tin and sulfur
are used.  Although this is a
natural, perhaps even ca-
nonical, choice, it is never-
theless arbitrary, because
Dulong and Petit did not
provide any descriptions of
their samples.  Fortunately,
the statistical analyses pre-
sented below do not depend
a great deal on this selec-
tion, as will be discussed
below.

Table 2 displays the
product of atomic weight
and specific heat, the quan-
tity that Dulong and Petit
correctly interpreted as an
atomic heat capacity, the
constancy of which is the
law that they announced in 1819.  The DP atomic heat
capacities differ from modern values by no more than
10% in either direction; the DP value for sulfur is 10%
greater than the modern value, the largest error.  The DP
molar heat capacities are remarkably constant—a bit too
constant, in fact.  The range of the DP data (difference
between largest and smallest value) is only 1.04 J mol-1,
compared to 3.19 for the modern data.  The range is the
most obvious, if not the most telling, measure of vari-
ability, a subject to be explored more rigorously below.
For now it is worth considering the question of how one
can obtain such low variability in a set of data based on
measurements that presumably have larger errors than
modern data.

Table 3 displays DP atomic weights in modern
atomic mass units (amu, where 12C = 12) and the corre-
sponding modern atomic weights.  The DP atomic
weights of platinum, tellurium, and cobalt are anoma-
lously low, by 9%, 49% and 33% respectively.  All other
values vary by less than 4% from the modern figures.
Large atomic weight errors are understandable for tel-
lurium and cobalt, because the determination of atomic
weights was dependent on chemical analyses as well as
on assumptions about formulas.  From accurate analyti-
cal data on TeO2, one would obtain an atomic weight
half the true value for tellurium if the analyte was be-
lieved to be TeO.  Similarly, an atomic weight two-thirds
of the true value for cobalt would be inferred from ac-
curate analytical data on CoO if it was believed to be

Co2O3.  The as-
sumptions em-
ployed in atomic
weight determina-
tions were arbitrary
and were recog-
nized to be so by at
least some chemists
of the time, includ-
ing Dulong and
Petit (17).  There-
fore, the deviations
of the tellurium and
cobalt atomic
weights from mod-
ern values are un-
derstandable and
justifiable.  The
same can be said for
the fact that DP used
different atomic

weights than the most recent ones reported by Berzelius,
a fact noted by several writers (8, 18, 19, 20).  The atomic
weight of platinum may well be a misprint, as several
authors have commented.  In any event, the DP atomic
heat capacity of platinum is not equal to the product of
the numbers that appear in the atomic weight and spe-
cific heat columns.  (See discussion below.)  Otherwise,
there is nothing obviously improper about the reported
atomic weights.

TABLE 2.  Atomic heat capacity at 0°C (J K-1 mol-1)

Element DP (9) modern (15)

Bismuth 25.64 25.41
Lead 25.40 26.19
Gold 24.80 25.44
Platinum 25.04 25.71
Tin* 25.30 4.5
Silver 25.16 25.11
Zinc 25.01 25.10
Tellurium 24.60 25.58
Copper 25.14 24.33
Nickel 25.56 25.34
Iron 24.98 24.51
Cobalt 24.67 24.40
Sulfur* 25.30 23.0

*allotropes:  see text

TABLE 3.  Atomic weight (amu, 12C = 12)

Element DP modern (16)

Bismuth 212.79 208.98
Lead 207.19 207.2
Gold 198.87 196.967
Platinum 178.55 195.08
Tin 117.60 118.71
Silver 108.00 107.868
Zinc 64.48 65.39
Tellurium 64.48 127.6
Copper 63.31 63.546
Nickel 59.04 58.69
Iron 54.27 55.847
Cobalt 39.36 58.933
Sulfur 32.17 32.066
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Table 4 displays DP specific heats expressed in
modern units of J g-1 K-1, the corresponding modern data
(21), and the difference between them.  Note that Dulong
and Petit reported that they measured specific heats of
several solids by a method of cooling.  They described
the method involving cooling of the experimental
samples and a standard through a common temperature
range, in this case from 5-10°C to 0°C.  It is indeed a
valid method (22).  Rates of cooling through a given
temperature range are directly proportional to the heat
capacity of the cooling body.  Dulong and Petit would
have preferred to use an ice or water calorimeter; how-
ever, they said that the samples they had were not large
enough (less than 30 g) for such methods to yield pre-
cise data.  Their paper described the apparatus in some
detail, including an accurate and finely graded thermom-
eter good to 1/200th of a degree.  They did not give a
formula that related specific heat to their measurements,
though, because the many correction terms would take
them too far afield (9).

The DP specific heats of tellurium, cobalt, and sul-
fur are anomalously high, by 90%, 51%, and 10%, re-
spectively.  All other values fall within 5% or less of
modern figures.  The first suspicious observation is that
the largest errors in both specific heat and atomic weight
are in the same elements, tellurium and cobalt.  The er-
rors in specific heat are large ones, and the property is
based solely on mass and temperature measurements,
independent of the arbitrariness that attended atomic
weights and atomic formulas.  Furthermore, the large

errors in both elements compensate the atomic
weight errors such that the product of atomic
weight and specific heat is very nearly the same as
for the rest of the elements in the table.  The im-
probability of independent compensating errors is
the main assertion made previously by both Paul
Schwarz (3) and Peter Macinnis (2).

2. Statistical Analysis

The law Dulong and Petit proposed was literally
too good to be true.  In one sense, that fact has
been well known for a long time:  the law holds
only approximately.  The data on which the law
was based are also too good to be true, as the fol-
lowing analyses suggest.

The variance is a statistical measure of the
variability of data within the data set, a much more
telling measure than the range.  The sample vari-
ance, s2, is defined as the sum of the squares of the
differences between each data point and the mean

of the data set.  For the 13 DP atomic heat capacities,
the sample variance is less than one sixth as great as the
variance among modern values for the same elements
(0.102 vs. 0.670).  A statistical test known as the F test
may be used to compare variances of two samples, to
assess the probability that the samples were drawn from
populations with the same variance (23).  The test sta-
tistic is the ratio of the sample variances:

F =
s1

2

s2
2

where s1 > s2.  The computed F value (6.58) exceeds the
critical value for the 0.5% significance level for 13 ob-
servations per sample (4.91), supporting the hypothesis
that the variance of the modern values is really greater
than that of the DP data set.  That is, the test strongly
suggests that the DP data and the modern data do not
reflect measurements of the same quantities with ran-
domly distributed errors (24).

By themselves, the variance data are suggestive.  It
is difficult to imagine how data based on measurements
that a modern observer would expect to be cruder than
modern measurements could legitimately lead to a
smaller sample variance than modern data.  This anoma-
lously small variance in the DP atomic heat capacities,
however, is even more dubious when combined with
the large errors in DP specific heats.

If the DP specific heats were measured by a valid

TABLE 4.  Specific heat (J g-1 K-1)

Element DP modern (21) DP – modern

Bismuth 0.1205 0.1216 –0.0011
Lead 0.1226 0.1264 –0.0038
Gold 0.1247 0.1292 –0.0045
Platinum 0.1314 0.1318 –0.0004
Tin 0.2151 0.206 0.009
Silver 0.2330 0.2328 0.0003
Zinc 0.3878 0.3839 0.0040
Tellurium 0.3816 0.2005 0.1811
Copper 0.3971 0.3829 0.0142
Nickel 0.4330 0.4318 0.0013
Iron 0.4602 0.4389 0.0214
Cobalt 0.6268 0.4140 0.2127
Sulfur 0.7866 0.717 0.069
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method without systematic error, one would expect the
deviations of the DP values from the true values to be
randomly distributed with a normal distribution.  Spe-
cific heat errors are displayed in Table IV.  They are
plotted in Figure 1 on a normal or Gaussian scale.  If
the data points were normally distributed, they would
fall along a straight line.  Clearly these points do not.
A statistical test of the hypothesis that the errors were
randomly taken from a normal distribution indicated
that they were not, with a significance level of less than
0.1%.

The errors for cobalt and tellurium are suspiciously
large (as Macinnis and Schwarz had previously pointed
out).  Combined with the fact that they compensate
errors in atomic weight (however legitimate) to yield
atomic heat capacities with anomalously low disper-
sion stretches credulity past the breaking point.  The
DP data are truly stuck on the horns of an improbabil-
ity dilemma:  it is difficult to escape the conclusion
that Dulong and Petit made up at least some of the spe-
cific heats they claim to have measured.

One additional way to see that Dulong and Petit
used specific heat data that are not particularly accu-
rate to obtain atomic heat capacities that are remark-
ably constant is to compare the average error in spe-
cific heat to the average deviation in DP atomic heat
capacities.  That is, for each element, compute the ab-
solute value of the error in specific heat c, and divide it
by the true value of the specific heat:  –

| c(DP) – c(modern) |

c(modern)

The mean of these
specific heat errors is
13.3% for the whole
set of 13 elements,
and it is still 2.9%
when cobalt and tellu-
rium are excluded.
Now for each ele-
ment, compute the ab-
solute value of the de-
viation of DP atomic
heat capacities from
their mean value, and
divide it by that mean
atomic heat capacity:

| C(DP) – <C(DP)> |

<C(DP)>

The mean of these deviations is just 1.0%.

As mentioned above, the selection of modern data
to be used for comparison to DP data is somewhat arbi-
trary.  The computations carried out above employed
the heat capacities of the thermodynamically stable form
at 0°C for both tin and sulfur, the two elements that have
two allotropes.  In the case of tin, the 0°C allotrope (gray)
has a heat capacity closer to the DP value than the less
stable one (white); in the case of sulfur, the 0°C allot-
rope (rhombohedral) has a heat capacity further from
the DP value than the less stable one (monoclinic).  Giv-
ing the DP data the benefit of a doubt by using the mod-
ern data that are closer to those DP data (i.e., keeping
the more stable form of tin and using the less stable form
of sulfur) still leads to a strong conclusion of fraud.

Using an atomic heat capacity of 24.0 J mol-1 K-1

(instead of 23.0) and a specific heat of 0.748 J g-1 K-1

(instead of 0.717) for sulfur does indeed reduce the range
(to 2.19, compared to 3.19) and variance (to 0.419, com-
pared to 0.670) of the modern atomic heat capacities.
(After all, sulfur was, and remains, the element with the
lowest atomic heat capacity.)  The F statistic becomes
4.11, no longer significant at the 0.5% level, but still
significant at the 2.5% level.  The assertion that atomic
heat capacities are just too constant is still a probable

one, but one which
cannot be asserted
with quite the same
level of confidence.
The other horn of im-
probability, however,
is even stronger with
this choice of modern
data.  With the mod-
ern atomic and spe-
cific heat capacities
for sulfur more in line
with the rest of the
DP data, the DP spe-
cific heats of tellu-
rium and cobalt stand
out as all the more
anomalous.  The dis-
tribution of specific
heat errors is still not
normal.  The error of

Figure   Normal probability plot of errors in DP specific heat.  The
plotted points are distributed along the horizontal axis as the actual
errors are distributed and along the vertical axis as normally distributed
errors.  If the actual errors were normally distributed, they would fall
approximately along a straight line.
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specific heat for tellurium is more than 13 standard de-
viations away from the mean error defined by the other
11 data points; that of cobalt is nearly 16 standard de-
viations away.  How such specific heat outliers can lead
to atomic heat capacities even as constant as the mod-
ern data (let alone even slightly more constant) is inex-
plicable.

To test the robustness of the statistical conclusions,
I used yet one more set of modern data, a tabulation of
heat capacities of the elements at 25°C and 1 bar (25).
Although there are good reasons to believe that this set
of data is less appropriate as a reference set than the
previous ones (mainly because of the different tempera-
ture), it is worthwhile to see whether such a perturba-
tion in the reference data alters the statistical conclu-
sion.  These room-temperature data have slightly differ-
ent heat capacities because of the temperature differ-
ence, and they reflect yet another selection of allotropes,
white tin and rhombohedral sulfur. The DP atomic heat
capacities still have a smaller variance than the refer-
ence data (F = 10.9, significant at 0.5% level).  The dis-
tribution of specific heat errors is still not normal.  The
error of specific heat for tellurium is more than seven
standard deviations away from the mean error defined
by the other 11 data points; that of cobalt is more than
eight standard deviations away.

3. Discussion

It is natural to speculate:  (a) that Dulong and Petit
concluded  the atomic heat capacity was constant, ei-
ther empirically on the basis of fewer elements than they
listed or theoretically, and (b) that they computed spe-
cific heats consistent with their law and with their best
estimates of atomic weights for at least some of the ele-
ments in their table, including tellurium and cobalt.  Is
there any evidence to support this speculation?  Is there
any way of knowing whether tellurium and cobalt were
the only two pieces of fabricated data?  Are there ways
to explain the data without fabrication of specific heat
data (including fabrication or biased selection of atomic
weight data)?  Carrying out the F test without data on
tellurium and cobalt still suggests that the DP data are
too good to be true.  In other words, tellurium and co-
balt appear certainly fraudulent, because they neatly
compensate large errors in atomic weight, but other spe-
cific heats appear to have been chosen to give a product
of specific heat and atomic weight close to the constant
value as well.  (The F statistic for the 11 data points
without cobalt or tellurium is 11.2, still much greater
than the critical value of 5.85 (0.5% significance level,

one-tailed test) (26).  Which other data were made up,
however, is not obvious.

Dulong and Petit had reported specific heats of sev-
eral substances in their 1817 paper concerned primarily
with thermometry and cooling laws (7).  In that paper,
they reported specific heats measured over a wide range
of temperatures by the method of mixtures (plunging a
sample into a liquid of known specific heat).  Interested
in the variation of specific heat with temperature, they
reported mean specific heats for the ranges 0-100°C and
0-300°C for seven elements.  Five of these (iron, zinc,
silver, copper, and platinum) would later appear in the
table of data on which the Dulong and Petit law was
based; the other two were mercury and antimony.  One
might guess that Dulong and Petit formulated their law
on the basis of these specific heats and then fabricated
some of the others; however, this is simply speculation
(27).

Three of the elements (copper, zinc, and silver)
listed in both papers have identical specific heats to four
figures, which is in itself rather suspicious.  After all,
the 1819 values were measured by the method of cool-
ing over a temperature range reported to be at most 0-
10°C; the 1817 values were measured by the method of
mixtures over a temperature range reported to be 0-
100°C.  The absolute agreement to four figures of two
methods at two slightly different temperature ranges is
suspicious, particularly in light of the quite notable tem-
perature differences reported in the 1817 paper:  spe-
cific heats at 0-100°C were some 5-10% lower than those
reported for 0-300°C.  Perhaps Dulong and Petit did not
measure the specific heats of these elements again in
1819 by the method described.  A fourth element, iron,
has only a minuscule difference in specific heats (0.2%)
between the two papers.  The fifth element common to
both papers, platinum, raises additional questions.

The comedy of errors surrounding the platinum data
makes it very difficult to judge whether fraud, or sim-
ply carelessness, was at work.  In the 1819 paper the
numbers printed for platinum do not “add up;”  the ac-
tual product of the printed specific heat (0.0314) and
atomic weight (11.16) is 0.3504, not 0.3740 as printed.
Because the printed value of 0.3740 is clearly in the
narrow range of atomic heat capacities listed by Dulong
and Petit, whereas the actual product would be a serious
outlier (more than five standard deviations away from
the mean of the remaining atomic heat capacities), it is
fairly clear that the product is printed correctly and that
one of the factors was misprinted.  Which factor?  That
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the atomic weight of platinum is a misprint has been
proposed by several authors, for the printed 11.16 is close
to, but not a simple multiple of, Berzelius’ 1818 atomic
weight of 12.15.  But the product of specific heat 0.0314
and putative atomic weight 12.15 is 0.3815, not the
printed 0.3740.  If 11.16 were a misprint, then, it would
have to be a misprint for 0.3740/0.0314 = 11.91.  Could
a printer’s error have rotated the digits 16 into 91 (28)?
It is also possible that the specific heat is the misprinted
factor, and that the intended specific heat was 0.3740/
11.16 = 0.0335.  A transcription error of 0.0314 for
0.0335 is plausible when one notes that the number di-
rectly below the specific heat of platinum is that of tin,
0.0514.  Jan van Spronsen found additional provenance
for the figure 0.0335 in a German translation of the 1817
paper of Dulong and Petit (which he cited as J. Chem.
Phys. (Schweigger) 1819, 25, 304); the French original
has 0.0355 instead.  Van Spronsen asserted that the Ger-
man translation had the correct value, and that the origi-
nal French publication had 0.0355 as a misprint (19).
Although the profusion of misprints sounds improbable,
I propose two additional reasons for believing van
Spronsen was correct.  First, in the 1817 paper (French
version), platinum was the only substance listed as hav-
ing an identical specific heat over the 0-100°C and 0-
300°C ranges; although the specific heat of platinum
does, in fact, have a weaker temperature dependence
than the other elements studied in the 1817 paper, it is
not much smaller than that of silver and copper, for which
Dulong and Petit reported different specific heats over
the different temperature ranges.  Therefore, it is quite
likely that the specific heat measured for plati-
num in 1817 over either 0-100° or 0-300° was
not the printed value of 0.0355.  Second, we
have already seen Dulong and Petit recycle
specific heats from their 1817 paper in their
1819 paper (29).

This detailed scrutiny of the figures re-
ported for platinum leaves unanswered (so far)
the question of the provenance of the atomic
weight (whether we take it to be 11.16 or
11.91), which is not simply related to pub-
lished atomic weights available at the time.
In light of the suspicion of fabrication already
cast, is it not reasonable to guess that the
atomic weight was fabricated, obtained by
dividing 0.3740 by the measured specific heat
(0.0335 or 0.0314)?

If so, another question must be raised—
one that ought to be brought up in any event.

Is it possible that Dulong and Petit actually measured
specific heats and simply adjusted atomic weights or
even selected atomic weights (from a variety of pub-
lished sources) with a bias that led to the constancy of
atomic heat capacities?  Note that I am not referring
here to arbitrary factors of small-integer ratios mentioned
above, but to atomic weights based on assorted chemi-
cal analyses published by different investigators.

At first blush, this appears to be a promising alter-
native.  After all, platinum seems to be an example of
atomic weight fabrication or selection.  Furthermore,
the DP paper explicitly stated that they measured spe-
cific heats, including a detailed description of how they
did so, whereas it said next to nothing about sources of
their atomic weight data.  Dulong and Petit stated that
published specific heats then available were highly un-
reliable, showing great variation from one experimenter
to another, and including values “three or four times as
great as they ought to be” (9).   Surely they would not
have made such pointed remarks about the measurement
of specific heats if they had fabricated specific heats.

Upon further examination, however, the hypothesis
of atomic weight fabrication or biased selection must
fall.  For one thing, notwithstanding their statements to
the contrary, Dulong and Petit recycled some specific
heat measurements from a previous paper, despite their
descriptions of method and apparatus.  More conclu-
sively, it is quite clear that Dulong and Petit used a single
set of atomic weights (based on analyses published in
1818 by Berzelius (30)), with the apparent exception of

TABLE 5.  Atomic weight (0 = 1)

Element DP Berzelius (30) Berzelius/DP

Bismuth 13.30 17.738 1.334
Lead 12.95 25.8900 1.999
Gold 12.43 24.8600 2.000
Platinum 11.16 12.1523 1.089
Tin 7.35 14.7058 2.001
Silver 6.75 27.0321 4.005
Zinc 4.03 8.0645 2.001
Tellurium 4.03 8.0645 2.001
Copper 3.957 7.9139 2.000
Nickel 3.69 7.3951 2.004
Iron 3.392 6.7843 2.000
Cobalt 2.46 7.3800 3.000
Sulfur 2.011 2.0116 1.000
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platinum, as the basis for their atomic weights (31).
Table V displays the DP atomic weights and the 1818
Berzelian atomic weights and their ratios; with the ex-
ception of platinum, the ratios are thoses of small inte-
gers to at least three significant figures. Dulong and Petit
may have selected the small-integer ratios to make the
law work (32); however, they did not search for atomic
weights that narrowed the variation among their atomic
heat capacities.

Historiography of the Dulong and Petit Law

Why was this alleged fabrication undetected for so long?
First of all, it is not surprising that it escaped detection
of Dulong and Petit’s contemporaries. Accurate atomic
weights and specific heats were not available at the time.
(Indeed, one can find the DP specific heats for cobalt
and tellurium in a textbook published more than 20 years
later (33)!)  Furthermore, the statistical concept of vari-
ance and inferential statistical tests such as the F test
were not yet available either.  Although the accuracy of
the Dulong and Petit law was questioned and tested since
its announcement, the provenance of the data was not.

Two history of science papers from the 1960s in-
volved the Dulong and Petit law:  Robert Fox, “The
Background to the Discovery of Dulong and Petit’s Law”
(8) and Jan van Spronsen, “The History and Prehistory
of the Law of Dulong and Petit as Applied to the Deter-
mination of Atomic Weights” (19).  In neither case did
the authors suspect Dulong and Petit of data fabrica-
tion.  Although both provided valuable insights, includ-
ing leads relevant to this paper, there are, naturally, some
conclusions in these papers incompatible with data fab-
rication.

In particular, Fox begins his paper by examining a
story told by Jean-Baptiste Dumas that Dulong and Petit
were pushed into announcing their law by a “calculated
indiscretion” of François Arago, Petit’s brother-in-law.
Fox was initially skeptical of this account, told 60 years
after the fact solely by someone (Dumas) who was not
there.  Fox concluded, however, that the account was
essentially substantiated, that the Dulong and Petit law
was indeed unexpected and not part of a deliberate pro-
gram of research.  Of course, a fabricated result cannot
be unexpected, so the present work is clearly contradic-
tory to Fox on this point.  On the other hand, pressure to
announce the law hastily could have provided a motive
for data fabrication.

Van Spronsen makes note of the compensating er-
rors in the DP specific heat and atomic weight of tellu-
rium, stating that Dulong and Petit found an inaccurate
value for the specific heat, which led them to elect an
atomic weight value half of the true value.

Slightly earlier, Gates wrote a brief note to the Jour-
nal of Chemical Education on Dulong and Petit, respond-
ing to a paper on the development of calorimetry (18).
His letter clearly identifies the source of the DP atomic
weights; however, it is less perceptive about suspicious
data, speaking of compensating errors (about platinum
in this case).  More than 20 years later, when Schwarz
discovered “at least, a bit of wishful thinking” in their
results, Gates wrote another letter defending Dulong and
Petit, who, he said,  simply adjusted the atomic weights
of cobalt and tellurium, as they had adjusted many other
atomic weights, by small-integer ratios.  In these cases,
however, the adjustment was wrong because it was
“based on grossly inaccurate specific heat measure-
ments” (34).

Schwarz was researching relationships among
atomic heat capacities, a subject upon which he reported
to the Chemical Education division at the Spring 1986
National Meeting of the American Chemical Society.
The currency of the topic of cheating in research
prompted him to write a letter to Chemical and Engi-
neering News the following year in which he reported
the suspicious tellurium and cobalt data (3).  To the best
of my knowledge, this letter is the first and only accusa-
tion of fraud that has appeared in the chemical litera-
ture.

Meanwhile Macinnis, an Australian science writer
and educator, noted and discussed the fabrication of some
of the DP data on the Australian Broadcasting Corpora-
tion radio program “Ockham’s Razor.”  That program
was included in a book of scripts from the show.
Macinnis has repeated the tale for a computer list on
fraud in science, and in personal correspondence to the
author (35).

Macinnis told me that the fabrication had been noted
in print, somewhere around 1985, he thought, possibly
in the Journal of Chemical Education.  I have not been
able to find such a paper (except for Schwarz’s letter) in
either the chemical literature or the history of science
literature.  I made an informal inquiry to the history of
chemistry internet list (CHEM-HIST) for leads on the
possible “fudging” of data by Dulong and Petit.  The
only responses I received mentioned the adjustment of
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atomic weights by small-integer ratios.  I am, therefore,
left with the impression that the insights of Macinnis
and Schwarz have not penetrated the history of science
community because of where those insights appeared.

Conclusion

At least some of the data upon which Dulong and Petit
based their law of constant atomic heat capacity appears
to have been fabricated.  In particular, the specific heats
of cobalt and tellurium, which Dulong and Petit state
they measured, appear to have been fabricated.  Other
specific heats may have been fabricated as well, or at
least recycled from an earlier publication that was sup-
posed to have involved a different measurement method
and temperature range.  Any suspicion of data fabrica-
tion seems to have gone unnoticed, or at least unreported,
until the middle 1980s; and it has not appeared in a schol-
arly publication until the present article.
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