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Abstract 

 In this essay, the author analyzes the ITS-90 thermodynamic temperature scale 
expressed in either Celsius or in Kelvin. The expression of the ITS-90 scale in Celsius 
reveals the significance of an imaginary centerpoint in the values of the sixteen 
reference materials/points of the ITS-90 scale. The expression of the ITS-90 scale in 
Kelvin reveals the significance of an incremental/decremental progression of the values 
of the sixteen reference materials/points of the ITS-90 scale. Counterposed to the 
expressions of the Celsius and Kelvin scales for the ITS-90 scale, the author illustrates 
how the Earth/matriX thermodynamic temperature scales (energy-matter, em) afford a 
range of values for the sixteen reference points/materials that reflect both a unitpoint 
and an incremental/decremental progression of values. 

 

 

                                                                                             Introduction 

 Before any other affirmation, it is necessary to remind ourselves that 
the International Temperature Scale ITS-90 is not a scale as such. ITS-90 
proposes precise calibration standards in the measurement of matter-
energy using different temperature scales (Celsius, Kelvin, Rankine, 
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Fahrenheit, among others). This is significant. ITS-90 encourages 
standards of measurement as of groupings along the different temperature 
scales. This is much like tuning a piano. In order to avoid errors, various 
points of measurement are fixed within the scales in order to avoid 
deviations along the range of the scale, especially along the scales’ 
extremities.    

 ITS-90 represents an effort by scientists all over the world to measure 
the thermodynamic temperature scale in absolute terms, as of absolute 
zero (AZ), as exactly as possible throughout the entire range of 
temperatures. In order to achieve this goal, different designs in 
thermometers are needed so as to embrace the complete range of 
temperatures.  Some of the thermometers involved in ITS-90 are helium 
gas thermometers, helium vapor pressure thermometers, SPRTs or 
standard platinum resistance thermometers and, finally, monochromatic 
radiation thermometers.  So, not only is ITS-90 not a scale, but it reflects 
the use of distinct kinds of measuring devices (thermometers) together with 
different temperature scales. 

ITS-90 Fixed Reference Points 

Material   Measurement   Temperature 
    Point    t90 (o C) 
Helium   Vapor points   -270.14 to -268.15 
Hydrogen   Triple point   -259.3467 
Neon    Triple point   -248.5939 
Oxygen   Triple point   -218.7916 
Argon    Triple point   -189.3442 
Mercury   Triple point   -38.8344 
Water    Triple point   0.0100 
Gallium   Melting point   29.7646 
Indium   Freezing point  156.5985 
Tin    Freezing point  231.928 
Zinc    Freezing point  419.527 
Aluminum   Freezing point  660.323 
Silver    Freezing point  961.78 
Gold    Freezing point  1064.18 
Copper   Freezing point  1084.62 
Platinum   Freezing point  1768.1 
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 In the previous ITS-90 table, the second and third columns appear to 
be very orderly and comprehensible. Yet, when one considers the nature of 
the first column on the table, an immediate realization comes to mind that 
the elements listed there are in no particular order; neither alphabetically 
(which is common in treating elements in scientific literature) nor according 
to their atomic numbers. Also, the material water, it must be observed, has 
been placed on the list of materials as a supposed center point to the 
ordered negative/positive values listed on the third column. 

 Notably, the triple point of water (TPW) is not a center point, neither 
to the positive/negative values listed on the table, nor does it occupy such a 
position between absolute zero, the freezing point of water (FPW), and/or 
with regard to the boiling point of water (BPW) and absolute zero (AZ) on a 
thermodynamic temperature scale. 

ITS-90 fixed reference points reveal an apparent progression of 
negative/positive temperature values of chosen elements, along with the 
triple point of water. The thermometers employed by ITS-90 are calibrated 
for use with very complicated mathematical formulae in order to be able to 
generate values between the fixed 16 reference points.  A search for 
different kinds of thermometers involving the elements produces scores of 
thermometers: helium-lithium (isotope) thermometers; germanium standard 
thermometer; fluorine-boron thermometer; compound carbon thermometer; 
nitrogen thermometer; sodium thermometer; nickel thermometer; rhodium-
iron thermometer; all-niobium inductance thermometer; zinc thermometer; 
gallium thermometer; krypton vapor pressure thermometer; rubidium 
thermometer; zircon thermometer; among many others.  

 Yet, some elements are not apparently employed in making 
thermometers based on themselves, such as the following elements for 
which I could not find any thermometers listed under these elements. 
Thermometers were not found for phosphorous; chlorine; vanadium; 
astatine; bromine; among many others. This does not mean that such 
thermometers do not exist, but that I did find them in my search. One would 
expect that since all elements undergo heat transfer or exchange, then any 
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element could be employed as a thermometer. One would also expect that 
all thermometers are calibrated according to the ITS-90 standards, and that 
the sixteen fixed reference points represent a studied selection, and not an 
exhaustive listing of possibilities. 

Control standards seek to reproduce results between different 
laboratories. One researcher states that most thermometers in industry are 
employed without calibrating them, or checking the exactness of their 
calibration. Thermometers are simply removed from the boxes that they 
arrive in and are used without confirming their calibrated exactness.  
Among other considerations, however, the calibration standards of ITS-90 
involve taking into consideration the tiny effects of atmospheric pressure on 
the sample, as well as the depth of the temperature probe introduced into 
the sample. From the list of fixed reference points, one may observe that 
ITS-90 distinguishes triple points and also melting and freezing points of 
elements (whether heat is entering or leaving the sample under study). 

 These aspects represent standards for calibrating the measurement 
of temperature, and do not actually reflect the features of a temperature 
scale as such. ITS-90 thus reflects more how (comparisons of) heat 
measurements are made, rather than what defines the gradation in the 
measurement of heat. This becomes clear when we consider the fact that 
the temperatures of the referenced fixed points (triple, vapor, melting, and 
freezing points) are themselves expressed in the Kelvin and Celsius scales. 

The Celsius and Kelvin scales are themselves based precisely on the 
triple point of water.  Note an interesting aspect of the triple point of water:  
“Only the triple point of Vienna Standard Mean Ocean Water (VSMOW) is 
known with absolute precision ---regardless of the calibration standard 
employed--- because the very definitions of both the Kelvin and Celsius 
scales are fixed by international agreement, in part, on this point”. 
“…precise measurements show that the boiling point of VSMOW water 
under one standard atmosphere of pressure is actually 373.1339 K 
(99.9839 oC), when adhering strictly to the two-point definition of 
thermodynamic temperature. When calibrated to ITS-90, where one must 
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interpolate between the defining points of gallium and indium, the boiling 
point of VSMOW water is about 10 mK less, about 99.974 oC.” –Wikipedia.  

 The International Temperature Scale 1990 ITS-90, replaced a long 
line of previous attempts throughout the twentieth century to regulate the 
measurements of matter-energy on an international level among different 
laboratories.  Consider some of these historical moments.  

-The International Temperature Scale of 1927 (ITS-27)  
--The International Temperature Scale of 1948 (ITS-48)  
The International Practical Temperature Scale of 1948 (Amended 
Edition of 1960) (IPTS-48)  
-The International Practical Temperature Scale of 1968 (IPTS-68)  
-The International Practical Temperature Scale of 1968 (Amended 
Edition of 1975) (IPTS-68)  
-The 1976 Provisional 0.5 K to 30 K Temperature Scale (EPT-76) 
 

“The International Temperature Scale of 1927 was adopted by the seventh General 
Conference of Weights and Measures to overcome the practical difficulties of the 
direct realization of thermodynamic temperatures by gas thermometry, and as a 
universally acceptable replacement for the differing existing national temperature 
scales. The ITS-27 was formulated so as to allow measurements of temperature to 
be made precisely and reproducibly, with as close an approximation to 
thermodynamic temperatures as could be determined at that time.” –Internet web-
site; public domain, fair use. 

 So, the long history behind an exact scale for the measurement of 
thermodynamic temperatures reflects the effort invested in the current 
scale, the ITS-90. ITS-90, as has already been noted, is rather “an 
equipment calibration standard”. A popular interpretation of ITS-90 should 
suffice to make this point, but in this essay I shall elaborate on why this 
appears to be the case. “Although “International Temperature Scale of 1990” has 
the word scale in its title, this is a misnomer that can be misleading. ITS–90 is not a 
scale; it is an equipment calibration standard. Temperatures measured with equipment 
calibrated per ITS–90 may be expressed using any temperature scale such as Celsius, 
Kelvin, Fahrenheit, or Rankine.” -Wikipedia 



6 

 

 A distinguishing aspect for ITS-90 is its effort to make measurements 
distinctly from the triple point of water as has been the history involving the 
Kelvin and Celsius temperature scales.  Scientists now consider it 
necessary to use parameters other than the triple point of water for distinct 
materials. Hence the fact that ITS-90 employs various fixed reference 
points based on thermodynamic states of equilibrium for 14 pure chemical 
elements and one elemental/molecular compound, i.e., water. The majority 
of the fixed reference points reflect transition phases between the 
melting/freezing points of the cited elements. The extreme cryogenic 
reference points reflect the vapor pressure and temperature relationship of 
the element Helium; other cold points are based on the triple points of five 
elements plus water.  

 After scientists interpreted the Kelvin temperature scale to reflect 
absolute temperature, the need to consider the theoretical measurement of 
thermodynamic temperatures appears to have diminished.  However, in my 
mind, the Kelvin scale requires an adjustment in its scalar values. With this 
idea in mind, I have proposed the Earth/matriX thermodynamic 
temperature scales. But, before I examine these, let me examine some of 
the aspects of the Celsius and Kelvin scales in relation to ITS-90.  

As of 1990 the unit for measuring temperature in Absolute 
Temperature or on the Kelvin scale is the unit of the Kelvin, not the degree 
Kelvin. The abandonment of the degree Kelvin for the Kelvin occurred as of 
a tiny change in the definition of the scale’s reference point. In 1968, the 
reference point was the freezing point of water (100.0 degrees Celsius). 
This was then changed to the triple point of water (0.01 oC or 273.16 
Kelvin), which constitutes a difference of 0.01 degrees Celsius in the 1990 
scale. With this change, there no longer existed exactly 100 degrees/Kelvin 
between the boiling/freezing points of water. Although the International 
Practical Temperature Scale of 1968 (ITPS-68) had the unit of 
measurement as the degree Kelvin, since 1990 it is simply the Kelvin. 

So, instead of the relationship 373.15 / 273.15, one now has 373.15 / 
273.16; a slight but significant difference when one is seeking precision in 
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an exact measurement of matter-energy. The following values are now 
given. 

Celsius Temperature Scale 

Water’s boiling point  99.9839 degrees Celsius 
Water’s triple point  0.01 degrees Celsius 
Melting point of ice,  0.00 degrees Celsius 
Absolute zero   -273.15 degrees Celsius 

  

Kelvin Temperature Scale 

Water’s boiling point  373.1339 Kelvin 
Water’s triple point 273.16 Kelvin 
Melting point of ice, 273.15 Kelvin 
Absolute Zero   0.00 Kelvin 
 

Earth/matrix Thermodynamic Temperature Scale I (em) 

Boiling point of water:  1.366040271 em-I 
Water’s triple point:  1.00003661 em-I 
Melting point of ice:  1.0 em-I 
Absolute zero   0.00 em-I 
 
Earth/matrix Thermodynamic Temperature Scale II (em) 

Boiling point of water:  .9999566853 em-II 
Water’s triple point:  .7320380544 
Melting point of ice:  .7320112555 
Absolute zero   0.00 em-II 
 

 From the previous comparison of values, it is possible to observe how 
the Celsius and Kelvin scales have begun to lose their concept of unit 1.0 
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(and the concept of centigrade between the freezing/boiling points of 
water).  

It no longer makes any sense to employ temperature scales that have 
unmanageable values such as 373.1339 K and/or 99.89839 degrees 
celsius.  One queries how many years were we told that the boiling point of 
water was 373.15 K or 100.0 oC. Now, we are told that a specific body of 
water (VSMOW) has a unique temperature and that this is the sample 
employed for international measurements. Personally, I wonder what the 
triple point of water is on the planet Mars, and whether at some point, given 
the isolation of that sample, one day the temperature of water on Mars may 
become the calibration standard for here on Earth.  

 One can only wonder about a system of calibration that employs such 
a unique parameter as a body of water that remains inaccessible to 
probably 99.9% of the scientists on Earth in their measurements. Or, what 
do measurements of that unique body of water have to do with the great 
majority of measurements of the remaining bodies and events of water. 

 

                                                                            Some Computations  

 The values of the temperature scale appear to reflect values of 
specific physical constants. I have examined these reciprocal relationships 
in previous essays in the Earth/matriX essays.  I shall recall only a couple 
of these relationships here. 

The reciprocal of fractal 373.15 produces a value near that of the neutron 
mass: 

1  /  373.15  =  2.679887445 fractally, which in turn halves down to 
1.6749296853 (ca. neutron mass) 

1  /  373.1339  =  2.680003097, halves to 1.675001923 
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The neutron mass (given by the CODATA) 1.674927211 doubles to 
2.679883528, whose fractal reciprocal is 373.15054. 

373.15 + 373.1339  =  746.2829 

746.2829 / 2 = 373.14145 

The reciprocal of 373.14145 halves down to 1.674968022.  

Undoubtedly, the closest reciprocal/multiple of the neutron mass is 
reflected in the 373.15 value (1.6749296853 as against the neutron mass 
value of 1.674927211). Some may consider such reciprocal relationships to 
be due to randomness of numbers. I suspect not. Just as I suspect that the 
value 273.15 has a reciprocal that reflects the absolute difference between 
the boiling and freezing points of water (.366099213). 

1  /  273.15  =  .00366099213 

From the previous computations, I have found that the matter-energy 
relationship obeys the values of the side measurements of the 15·75·90 
degree special right triangle [for an extensive analysis of this theme, visit 
my web-site, www.earthmatrix.com]. The side measurements are: 

.366025403  |  1.366025403  | 1.414213562  [square root of 2] for a special 
right triangle of 15o · 75o · 90o.  Consider the following possibility for the 
ideal values of the thermodynamic temperature scale. 

1 / 1.366025403 = .732050808 

[Note: square root of 3 = 1.732050808 / 2 = .866025403; compare the 
mantissas of these expressions and the previous equation.] 

In most textbooks, the presentation of the 16 reference materials and 
points of measurement of the International Temperature Scale, 1990 (ITS-
90) are generally offered as a concise definition of ITS-90 itself. Upon 
contemplating the sixteen reference points and materials, which are mainly 
elements, one becomes immediately aware that there is no particular order 
to the materials or elements cited.  Before I begin this analysis, keep in 
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mind the data given in regard to the sixteen reference materials and points 
of measurement for the ITS-90 temperature scale.  

ITS-90 with 16 Fixed Reference Points 

 
Material   Measurement   Temperature 
    Point    t90 (o C) 
Helium   Vapor points  -270.14 to -268.15 
Hydrogen   Triple point   -259.3467 
Neon    Triple point   -248.5939 
Oxygen   Triple point   -218.7916 
Argon   Triple point   -189.3442 
Mercury   Triple point   -38.8344 
Water   Triple point  0.0100 
Gallium   Melting point  29.7646 
Indium   Freezing point  156.5985 
Tin    Freezing point  231.928 
Zinc    Freezing point  419.527 
Aluminum   Freezing point  660.323 
Silver    Freezing point  961.78 
Gold    Freezing point  1064.18 
Copper   Freezing point  1084.62 
Platinum   Freezing point  1768.1 
 

Note, by not listing the atomic numbers of the elements (materials) 
and listing their corresponding temperatures as a progression in number 
value, the idea of a scale is established.  However, these values do not 
represent a scale of corresponding elements, because the elements listed 
are out of order according to their atomic numbers.  

 ITS-90 has been criticized as being a “rubber scale”, precisely since it 
has so many reference points, instead of a couple of fixed points as in most 
of the temperature scales of the past, which relied upon the fixed reference 
points of the boiling and freezing points of water.  Such scales were 
abandoned for a scale that relied upon absolute zero and the triple point of 
water. 
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ITS-90 consists of five discontinuous ranges based on three different 
measurement instruments. From such a perspective, a degree of 
comparison becomes quite difficult. Plus, ITS-90 involves very complex 
computations. Further, one cannot help but notice the centrosymmetric 
design of ITS-90.  Consider the progression of materials as of the type of 
measurement points: 

Vapor Point [ plus 6 Triple Points] 

Melting point [ plus 8 Freezing Points] 

Or, as observed on the ITS-90 listing itself: 

Material   Measurement  Point 
 
   
Helium   Vapor points 
   
Hydrogen   Triple point 
Neon    Triple point 
Oxygen   Triple point 
Argon   Triple point 
Mercury   Triple point 
Water   Triple point   
 
 
 
Gallium   Melting point  
  
Indium   Freezing point 
Tin    Freezing point 
Zinc    Freezing point 
Aluminum   Freezing point 
Silver    Freezing point 
Gold    Freezing point 
Copper   Freezing point 
Platinum   Freezing point   
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One might expect that were this listing to represent a scale, then the 
same criterion would run throughout the measurement points for the scale, 
and not be divided translation symmetrically as shown above. The table of 
reference points for the ITS-90 looks more like the division between the 
inner and outer planets of the solar system. 

ITS-90 is a listing of specific temperatures of selected materials 
(matter-energy), and therefore is not a scale as such. In fact, one could 
imagine an ITS-2007 of other materials of matter-energy, aside from the 
elements (and water a compound of two elements). For example, one 
might suggest an ITS-2007 of biological body temperatures, with the 
temperature of the human being assigned to be the imaginary centerpoint. 

ITS-2007 of Biological Body Temperatures 
Materials   Measurement Points   Temperature 

         em scale-I 
Tropical primate  Lowest recorded temp   103.4 em 
Fish    Cold-blooded     Ambient 
Alligator   Ambient mean body temp   109.15 em 
Snake    Ambient mean body temp   110.83 em 
Elephant    Mean body temperature   113.14 em 
Giraffe   Mean body temperature   113.18 em 
Human being  Mean body temperature   113.4 em 
Bumblebee   Mean body temperature   ± 113.4 em 
Chimpanzee   Mean body temperature   114.0 em 
Lion    Mean body temperature   114.13 em 
Eagle    Mean body temperature   114.20 em  
[The temperatures given in the table are not exact, but only ballpark figures; please, do 
not quote. Only an argumentative point is being made here.] 

The previous table is offered as an analogy to the reasoning behind 
ITS-90 in order to exemplify its nature which is distinct from that of a 
temperature scale. Following the analogy, one would employ the previous 
list to compare temperatures of cold-blooded animals with the ones cited; 
primates with the tropical primate; mammals with another mammal, and so 
on.   

One can only wonder why ITS-90 is called a temperature scale, when 
everyone recognizes that it is not a temperature scale, but rather reflects 
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specified phenomena of case-study temperatures. It remains beyond me, 
why in the exact sciences, where exactness is one of the main goals of 
research, such poetic liberties are taken with defining concepts. The same 
comes to mind when we review nuclear particle physics and observe poetic 
license concepts such as color, charm, strangeness, top/bottom, up/down, 
and so on.  If ITS-90 is not a temperature scale, then why call it by that 
name? I know of no reason in this regard. 

One could imagine any number of specialized “temperature scales” 
based on specifically selected matter-energy events. Obviously, such 
listings do not represent a scale of temperature in themselves. Rather, the 
specified events listed reflect already gradations of a given temperature 
scale. For this reason, ITS-90 may reflect any one of the different 
temperature scales. Hence the reason why ITS-90 does not constitute a 
temperature scale, but rather a list of calibrated standards in order to obtain 
precise temperature measurements.   

Further, there exist theoretical and practical questions of the 
standards fixed by ITS-90 for the chemicals to be theoretically pure, while 
at the same time it is considered impossible to attain a practical 
measurement of those standards given the deficient nature of the 
measuring devices themselves, [ “Fundamentals of Thermometry, Parts I & II, 
Fixed Points of the ITS-90”, by Henry E. Sostmann.]. The point has been made 
that it is next to impossible to actually attain a purity of a particular metal ito 
a standard of 100%. At some point an infinitesimal amount of impurities 
shall exist in an element and therefore it is impossible to attain a 
measurement with 100% exactness. This kind of debate pertains more to 
the realm of theoretical and empirical research objectives in science, rather 
than to the task at hand. When one understands that the concept of human 
“measurement” is an unending approach to matter-energy, with inherent 
limitations to the degree of exact measuring, then the theoretical discussion 
may be more relaxed.  

 Now, let us return to the theme at hand. Upon examining the sixteen 
reference points various observations are in order.  The materials 
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employed for the reference scale consist of fifteen elements and one 
molecular/elemental compound [water (H2O)]. Whereas the previous 
temperature scales of the past, as mentioned, were based mainly on the 
boiling/freezing points of water (H2O). This was changed in 1954 when the 
triple point of water (273.16 Kelvin or 0.01 oC) was employed, replacing the 
centigrade scale of the boiling/freezing points of water.  

 A significant deficiency in the 16-point reference scale is the fact that 
the placement of the materials chosen does not reflect the atomic order of 
the elements.  Consider the ITS-90 table with the elements listed now in 
the order of their corresponding atomic numbers. Necessarily, the idea or 
concept of a “scale”, one would imagine, involves the aspect of 
progression. Let us examine, then, the first two columns of the data on the 
ITS-90 table of reference points. To the ITS-90 listing, I have added the 
atomic number to each of the elements cited. Immediately, the lack of a 
progressive ordering by the atomic number of the elements becomes 
noticeable. The disorder of the first column apparently contradicts the order 
visible in columns two and three. 

 
Material    Measurement   Temperature 
     Point    t90 (o C) 
 
2-Helium    Vapor points  -270.14 to -268.15 
1-Hydrogen   Triple point   -259.3467 
10-Neon    Triple point   -248.5939 
8-Oxygen    Triple point   -218.7916 
18-Argon    Triple point   -189.3442 
80-Mercury    Triple point   -38.8344 
Water    Triple point  0.0100 
31-Gallium    Melting point  29.7646 
49-Indium    Freezing point  156.5985 
50-Tin    Freezing point  231.928 
30-Zinc    Freezing point  419.527 
13-Aluminum   Freezing point  660.323 
47-Silver    Freezing point  961.78 
79-Gold    Freezing point  1064.18 
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29-Copper    Freezing point  1084.62 
78-Platinum   Freezing point  1768.1 
 Once the materials of 15 elements (plus water) are considered in 
relation to their atomic numbers, then, the sixteen reference points were 
selected for their progressive temperature values, listed in the third column 
on the table.  The atomic progression of atomic numbers (2, 1, 10, 8, 18, 
80, water, 31, 49, 50, 30, 13, 47, 79, 29, 78 of the fifteen elements), in fact, 
contradict the progressive incremental values of the corresponding 
temperatures of these materials: 

-270.14; -259.34; -248.59; -218.79; -189.34; -38.83; 0.01 (water); 29.76; 
156.59; 231.92; 419.52; 660.32; 961.78; 1064.18; 1084.62; 1768.1. 

The corresponding temperatures of the materials reflect an 
incremental/decremental progression of negative/positive values ---yet, the 
atomic numbers of the materials do not. The apparent centerpoint of the 
scale formed by the value of the triple point of water (0.01) is only that, 
apparent. The design of the scale is biased in as much as all of the other 
values refer to pure chemical elements, while the value for water refers 
obviously to a compound of elements (H and O). Hence, the choice of 
randomly numbered atomic elements with negative values going 
decrementally towards or incrementally away from the apparent centerpoint 
of water, and other elements with positive values going decrementally 
towards or incrementally away from the apparent centerpoint of water, is 
attained by conscious design.  

The design of progression in the third column offers an apparent 
manner in which matter-energy behaves; but this is far from the truth. One 
could offer ITS-90 according to a list of the pure chemical elements 
involved by atomic number and the results for representing a list of 
calibration standards would still be the same. Only such a presentation 
would be more in keeping with the order of the periodic occurrence of the 
elements.  
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The presentation of the sixteen fixed reference points in sequential 
order by atomic number for the ITS-90 calibration standards appears as 
follows: 

ITS-90 Fixed Reference Points by Atomic Number 

Material    Measurement   Temperature 
     Point    t90 (o C) 
 
Water    Triple point   0.0100 
1-Hydrogen    Triple point   -259.3467 
2-Helium    Vapor points  -270.14 to -268.15 
8-Oxygen    Triple point   -218.7916 
10-Neon    Triple point   -248.5939 
13-Aluminum   Freezing point  660.323 
18-Argon    Triple point   -189.3442 
29-Copper    Freezing point  1084.62 
30-Zinc    Freezing point  419.527 
31-Gallium    Melting point  29.7646 
47-Silver    Freezing point  961.78 
49-Indium    Freezing point  156.5985 
50-Tin    Freezing point  231.928 
78-Platinum    Freezing point  1768.1 
79-Gold    Freezing point  1064.18 
80-Mercury    Triple point   -38.8344 
 
 

In this presentation of ITS-90, the periodic order of the atomic number 
of the pure chemical elements offers a sequential view of the standards. 
With this, however, the types of measuring points and the values of the 
temperatures of the second and third columns respectively are then mixed 
up, causing them to be apparently out of order.  The problem is that the 
fifteen fixed reference points of the original ITS-90 are not presented in any 
particular order of elemental periodicity. It matters not whether the fixed 
reference points of the pure chemical elements are illustrated either on the 
traditional periodic table of the elements or on either the electronic or the 
neutronic schemata of the elements. There appears to be no visible pattern 
regarding any of the features of ITS-90 (materials, measurement points 
and/or temperatures).  
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With regard to the second column of data on the cited table, there 
appears to be some underlying logic concerning the selected measurement 
points: one vapor point; six triple points; one melting point; and, eight 
freezing points. However, I have yet to find an acceptable explanation of 
these selections. Given the nature of the materials, the six triple points do 
not share the same parameters, since one of the triple points is molecular 
compound based (water) while the others are atomic/elemental based 
(Hydrogen, Neon, Oxygen, Argon, Mercury). Further, one should not 
overlook that the molecular compound water (H2O) already includes two of 
the atomic/elemental based materials (Hydrogen and Oxygen).  

 To summarize, there is no discernable parametric criterion for the 
materials of the sixteen reference points, nor is there one for the column of 
measurement points of the cited materials. And, when I transfer the sixteen 
reference points onto The Neutronic Schemata of the Elements, the same 
pattern of randomness appears as on the electronic schemata. 
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 The only visible and obvious parametric criterion for the sixteen 
reference points of the ITS-90 appears to refer to the third column 
regarding Temperature [t90 ( oC)] as shown on the original ITS-90 table.  
This fact, however, poses other analytical problems regarding the 
properties and characteristics of elemental matter-energy. The International 
Temperature Scale 1990, ITS-90, based upon the sixteen fixed reference 
materials/points given, in fact, appears to be redundant, again with regard 
to the concept of water. The table is defined as of the temperatures of the 
Celsius scale (or any other temperature scale), simply in a progressive 
order of selected materials. In other words, the ITS-90 scale does not 
define its own values of comparative proportion; these are simply 
expressed as values of either the Celsius and/or Kelvin scales (and/or 
others).  And, remember, the Celsius and Kelvin scales are based on 
points of water. 

 Hence, there are no new values expressed in ITS-90. Rather the 
values of ITS-90 are those of the Celsius and/or Kelvin scales only re-
arranged in a distinct comparative order of selected elements. In the table 
at hand, then, one observes their expression as t90 (o C). In other cases, 
one finds the expression of the ITS-90 scale as: t90 (o K). ITS-90 may 
actually be expressed in any scale of values, but it does not have its own 
self-defined set of values.  As shall be illustrated below, the Earth/matrix 
absolute temperature scale presents its own self-defined set of unique 
values based on relations of absolute proportion. 

 The negative/positive values of ITS-90 expressed in Celsius, 
according to the cited sixteen temperature values, reflect the same logic of 
the Celsius scale itself. The ratio of negative to positive values on ITS-90 
arbitrarily presents selectively six negative values in relation to ten positive 
values. By some odd manner of reasoning a unit value (fractal 1) is placed 
between the arbitrarily chosen negative and positive values on ITS-90. This 
arbitrary center point is represented by the value of the triple point of water 
(0.01) has been chosen. This however, as I mentioned, causes a molecular 
based material to represent an imaginary centerpoint of ITS-90 as of the 
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sixteen elemental reference points. On the previous table I have 
emphasized this by placing the line item water in bold letters. 

 I mention the concept of an imaginary centerpoint, because as will be 
discussed below, the apparent progression between negative and positive 
values as of the Celsius scale is a faux progression, based on an apparent 
central point. One could also conceptualize it as a floating centerpoint at 
best.  This is due to the fact that the chosen materials do not follow the 
natural progression of the atomic numbers of the elements selected in the 
column under “materials”. For example, it is impossible to create a linear 
incremental/decremental progression on the Celsius scale based on the 
negative/positive expression of values. One cannot take any one of its 
three reference points (BPW, FPW or AZ) and employ them to construct a 
unit 1.0 scale, given the fact that the 100  |  0.00  |  -273.15 Celsius scale is 
itself already a unit 1.0 scale with 0.00 as the functioning relational numeric 
center point between positive and negative values on the scale.  

 On the Celsius scale, the relational centerpoint (0.00 FPW) appears 
to co-exist between absolute zero (-273.15) and the upper level of the 
boiling point of water (100.0) and points beyond. In this manner, the triple 
point of water (0.01) or freezing point of water (0.00), appear to be the 
imaginary center point between the lower negative values and upper 
positive values.  For this same reason, the centrosymmetry is apparent as 
the lower limit (lowest negative temperature -273.15 – 0.00) is 
asymmetrical to the upper limit (0.00 – highest positive temperature).  

 The Celsius scale is thus an asymmetrical reflexive quasi 
centrosymmetrical scale, with 0.00 FPW functioning as its relational 
centerpoint between upper positive values (>0.00) and lower negative 
values (<0.00).  It is a scale which proposes a relational middle value of its 
scale (0.00) as zero (a non-value), when obviously this is not the case. The 
analytical pitfalls of the Celsius scale have been identified for a long time. 
Hence, the correction performed in the absolute Kelvin scale, which 
assigns 0.00, a non-value as non-movement of molecular action, as 
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absolute zero, and all other values as being positive in an incremental 
order thereof. 

 On ITS-90 fifteen elements and one elemental/molecular compound 
(water) have been arbitrarily selected to create a scale-like progression as 
may be viewed in the next table where I have added the values based on 
the Kelvin scale. Unlike the Celsius scale, ITS-90 in Kelvin presents an 
incremental/decremental listing of values for the sixteen reference 
points/materials. 

ITS-90 Sixteen Fixed Reference Points in Kelvin  

Material  Measurement   Temperature  Kelvin 
   Point    t90 (o C) 
 
Generic  Absolute Zero  -273.15   0.00 
2-Helium  Vapor points  -270.14 to -268.15 3.01-5 
1-Hydrogen Triple point   -259.3467   13.8033 
10-Neon  Triple point   -248.5939   24.5561 
8-Oxygen  Triple point   -218.7916   54.3584 
18-Argon  Triple point   -189.3442   83.8058 
80-Mercury  Triple point   -38.8344   234.3156 
Water  Freezing point  0.00    273.15 
Water  Triple point  0.0100   273.16 
31-Gallium  Melting point  29.7646   302.9146 
Water  Boiling point  100.0    373.15 
49-Indium  Freezing point  156.5985   429.7485 
50-Tin  Freezing point  231.928   505.078 
30-Zinc  Freezing point  419.527   692.677 
13-Aluminum Freezing point  660.323   933.473 
47-Silver  Freezing point  961.78   1234.93 
79-Gold  Freezing point  1064.18   1337.33 
29-Copper  Freezing point  1084.62   1357.77 
78-Platinum Freezing point  1768.1   2041.25 
  

 I have added the four points of water (AZ, FPW, TPW, BPW) in order 
to show that water is a faux center point on ITS-90 since above 373.15°C 
(or above 373.15 Kelvin) water ceases to exist as water, and becomes 
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vapor/steam. Thermodynamic temperature in terms of solely the points of 
water presents limitations; hence, the need for additional elemental 
reference points in the measurement of matter-energy. 

 From the previous comparison of values between the Celsius and 
Kelvin scales, one still observes the Celsius scale’s imaginary center point 
(water, 0.0100, TPW) between the negative and positive values. I have 
added the freezing point of water to show the apparent numeric center 
point (0.00 FPW).  The Kelvin scale, on the other hand, reflects a 
progressive incremental scale of values ( 3.01…273.15…2041.25 ), without 
an apparent imaginary center point. However, the absolute temperature 
Kelvin scale presents an apparent progression with no unit gradation 
measurement point/range (0.0 | 273.15 | 373.15). For example, the 
gradation point of 100.0 K (or, range of 0.00 – 100.0 K) has no assigned 
meaningful concept on the Kelvin scale. The apparent center point for the 
Celsius scale (0.00) is reflected in the 273.15 K value on the Kelvin scale, 
suggesting implicitly a unit range of 0.00 – 273.15 K. The unit 100.0 on the 
Celsius scale is reflected in 373.15 on the Kelvin scale, with the latter range 
0.00 – 373.15 assigned no explicit meaning in terms of units for the scale. 

 In this manner, neither the Celsius scale, nor the Kelvin scale 
produce an explicit unit 1.00 gradation reading of the thermodynamic 
temperature scale of water. The only absolute temperature gradation scale 
that allows for such readings are the Earth/matrix thermodynamic 
temperature scales. On Earth/matrix scale-1, the gradation unit 1.0 is 
occupied by the freezing point of water (FPW = 1.0). On the Earth/matrix 
scale-II, the gradation unit 1.0 is occupied by the boiling point of water 
(BPW = 1.0). These two absolute scales allow for comprehending the 
entire scale as of comparative unitary amounts of heat 
transference/exchange.  

 Remember, the thermodynamic temperature scale reflects the 
different states of matter-energy, as in the different states of water 
(solid/ice, liquid, steam). From 0.00 to 1.0 energy-matter units (em) 
represents the state of water solid/ice; the range from 1.0 to 1.3661 em 
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units represents water as a liquid; and the range above 1.3661 em units 
water vaporizes as steam.  In a strict sense then, the temperature scale of 
water runs from 0.00 to 1.3661 em, above which it becomes steam. 

_____________________________ 

   <Water/steam 

1.3661 BPW 

<Water liquid 

1.0 FPW 

<Water solid/ice 

0.0 AZ 

_____________________________ 

In scientific literature, references appear mainly to the Celsius scale 
and/or to the Kelvin scale.  Referencing values in the Celsius scale falls 
into comparisons of negative/positive values, which makes analysis 
somewhat difficult at times. Referencing the values in Kelvin does away 
with the negative/positive dichotomy, while the progression of numbers or 
values may offer an apparent incremental/decremental comparative view of 
the temperatures involved in the analysis, but without a unit 1.0 gradation 
point.   

 

~109 - 273.15 oC   ~109 k  Core of hottest stars 

100.0 oC    373.15 K  Boiling point of water   

0.00 oC    273.15 K  Freezing point of water 

-273.15 oC    0.00 K  Absolute zero 
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The 100.0 oC reflects the concept of unit gradation (1.0) on the 
Celsius scale, but is undermined by the negative/positive scale of values. A 
mentioned before, on the Kelvin scale, the gradation unit 1.0, 10.0, 100.0, 
etc., does not reflect a significant meaning in terms of points of water. At 
~109 the unit base ten system does not hold any particular significance. At 
~109 the difference 273.15 between the Celsius and Kelvin scales becomes 
nearly indistinguishable. In this case, it would be 10000000000 Kelvin 
minus 273.15 degrees Celsius equals 9999999726.85 °Celsius. At this 
level of the scale, scientists either choose between ~109 Kelvin or ~109 
Celsius as a matter of preference.  

Nonetheless, ITS-90 appears to be cited more often as shown initially 
in this essay with the triple point of water at 0.01 degree Celsius, instead of 
the 273.16 Kelvin listing.  With the freezing point of water on the Kelvin 
scale at a value of 273.16K, the imaginary center point disappears in 
comparison to the other values and, an absolute progression is established 
and the negative/positive values also disappear. 

Imaginary center point on the Celsius scale for ITS-90: 

-270.14   |   0.01    |   1768.1 Celsius 

 

Incremental progressive range on the Kelvin scale for ITS-90: 

3.01    |   273.16  |   2041.25 Kelvin 

 

 So, a scientist employing the Celsius and/or Kelvin scales is left with 
a dilemma of choice. Choose the range of negative/positive values with 
0.01 as an apparent centerpoint on the Celsius scale and the concept of 
incremental progression suffers. Choose the range of a linear, 
incremental/decremental progression of values on the Kelvin scale, and 
one is left without a centerpoint.  
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These two distinctive characteristics between the Celsius scale and 
the Kelvin scale help explain why throughout scientific literature one finds 
generally both of these scales being used in many studies. By employing 
both scales, there is no choice to be made.  If one requires a centerpoint 
for the analysis, then the Celsius scale serves that analytical task better. If 
the analysis requires a progressive, incremental/decremental scale of 
values, then the Kelvin scale better accomplishes that task. Most studies 
require both analytical perspectives. 

The Celsius and Kelvin temperature scales reflect gradations of 
thermodynamic temperature activity, irrespective of the material (matter-
energy) involved.  On the other hand, ITS-90 reflects specific temperature 
gradations of selected materials (matter-energy events of sixteen elements 
and water). In this latter case, the temperature scale (or scales) has 
already been utilized in determining the cited temperatures of the materials 
cited on ITS-90. In a word, without the Celsius or Kelvin scales (or any 
other scale for that matter, the Rankine or Fahrenheit scales), ITS-90 alone 
would make no sense.  

 

                           The Earth/matriX Thermodynamic Temperature Scale 

 Enter the first Earth/matriX thermodynamic temperature scale, 
based on the ratio/proportion among the boiling point of water as 1.3661, 
the triple point of water 1.00003661 the freezing point of water as unit 1.0, 
and, absolute zero as 0.00. For comparative purposes, as I have been 
proposing in my writing about the Earth/matriX thermodynamic temperature 
of energy-matter (em), only the internal proportion of matter-energy may 
serve as a comparative scale of measurement. Some scholars propose 
that this may be accomplished.  

“The thermodynamic temperature of any system could in theory be established using a 
constant-volume ideal gas thermometer. No longer would the properties of any real 
substance determine the temperature.” –Hibernicus/www 
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 Without discussing these theoretical aspects of measuring certain 
events in spacetime/motion, let me limit my observations to comparing the 
Earth/matriX temperature values expressed in units of energy-matter (em) 
with regard to the ITS-90 table of reference points.  

The Kelvin scale values are employed in converting to the energy-
matter (em) values on the Earth/matriX Scale-I where the boiling point of 
water is 1.3661, the freezing point of water is 1.0, and absolute zero is 0.00 
(1.3661 BPW; 1.0 FPW; 0.00 AZ).  The Earth/matriX Scale-I values are 
derived by dividing the Kelvin scale values by 2.7315 (or, 2.7316).   

Conversely, for Earth/matriX Scale-II where the boiling point of water 
is unit 1.0, one would divide by 3.7315, thus deriving the values for the 
freezing point of water as .732 em and absolute zero as 0.00 em. For the 
purposes of this study, I am mainly employing the Earth/matriX Scale-I, 
with isolated references to Earth/matrix scale-II. [Unfortunately, in order for the 
ITS-90 table with the Earth/matrix temperature values to fit on the page, I have had to 
employ a smaller font. This formatting problem by no means subtracts from their 
significance.] 

 As mentioned, on the Earth/matriX temperature scales, I employ the 
units of 2.7315 and 3.7315 Kelvin. Therefore, one energy-matter (em) unit 
equals 2.7315 Kelvin on the Earth/matriX Temperature Scale-I, on which 
the freezing point of water is unit 1.0. And, one energy-matter (em) unit 
equals 3.7315 Kelvin on the Earth/matrix Temperature Scale-II, on which 
the boiling point of water is unit 1.0.  At first, I employed the em 
abbreviation to signify one Earth/matriX unit. But, it is more effective 
analytically to let the em abbreviation represent one unit of energy-matter 
on the different Earth/matrix temperature scales. The variations of the 
Earth/matriX scales are explained fully in my book entitled The 
Earth/matriX Thermodynamic Temperature Scale. 

 Even though the Earth/matriX temperature scale appears to reflect 
larger units of measure than the other two main temperature scales 
(Celsius/Kelvin), one may assign as many internal divisions within each unit 
for precision measurements. In other words, a unit of 2.7315 Kelvin may 



 

 

27

appear to be large. Yet, with fractal divisions of that unit, one could divide 
the temperature scale, for example, as hundredths, thousandths, hundred 
thousandths, millionths, etc., within that unit.  Obviously, the Earth/matriX 
scale may serve for as many divisions in the measurements similarly as 
any of the other temperature scales. The uniqueness of the Earth/matrix 
lies in its absolute proportional rendering of the comparative gradation 
points on the scale. 

Examine the previous scales of Celsius and Kelvin in relation then to 
the Earth/matrix scale-1 for a comparison of terms. 

~109 - 273.15 oC   ~109 k  Core of hottest stars 

100.0 oC    373.15 K  Boiling point of water   

0.00 oC    273.15 K  Freezing point of water 

-273.15 oC    0.00 K  Absolute zero 

 

These same terms are expressed in absolute energy-matter (em) units as 
follows:  

366100000.0 Core of hottest stars 

1.3661  Boiling point of water 

1.0   Freezing point of water 

0.00   Absolute zero 

With the Earth/matrix scale-I, one knows immediately that the core of 
the hottest star is ~366100000 times hotter than the freezing point of water. 
On the Earth/matrix scale-II the core of the hottest star would be 
~268000000 times hotter than the boiling point of water. This makes 
comparisons relationally easy: 366100000 / 268000000  =  1.366044776 
rounded off (or, 366099213 / 267988744 =  1.366099215). 
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These terms as of the Celsius and/or Kelvin temperature scales, 
based on units of 1/10/100…n comparisons make little sense, especially 
when considered with regard to the 273.15 (373.15) values. In a word, the 
terms 273.15 and 373.15 are not the least common denominators of the 
cited temperature scales and therefore are essentially incomparable as 
such. On the other hand, the unit of 100 Kelvin is not mentioned as a 
significant unit of measurement.  

Yet, when we consider temperature gradation in terms of proportion 
and the least common denominator of energy-matter events, then the 
significance of the terms of the base relationship .366 | 1.366 becomes 
evident as I have been illustrating in my studies regarding the 
thermodynamic temperature scale. 

It has been stated that life on Earth seems unable to exist below 100 
Kelvin (36.61 em) or above 1000 Kelvin (366.1 em). Those terms mean 
little to us. But, if we express this idea in terms of energy-matter events on 
the Earth/matrix scale, then they take on an obvious significance. It has 
been stated that life on Earth seems unable to exist below 36.61 em units 
or above 366.1 em units. In order to comprehend the full meaning of these 
terms, I refer the reader to the other relationships based on the  3.66 /1.36 / 
1.366 relations of proportion in Nature, in matter-energy as enunciated in 
previous studies, and summarized in the following table.  

Table of Matter-Energy Events and Corresponding Fractal Values 

Ionization Energy of Hydrogen The ionization energy of hydrogen is:  -13.6 eV. 

Solar Constant The solar constant is: 1.367 w/m2. 

Thermodynamic Temperature 
Scale 

The thermodynamic temperature reflects 
the 1.3661 ratio between the boiling and 

freezing points of water.  
1.3661 
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The Inverse Fine-Structure 
Constant 

The Fine-Structure Constant and the 
Inverse Fine-Structure Constant are 

7.297352568 and 137.03599911 
respectively  

137.03599911 

Hartree Energy Hartree energy  
27.2113961 / 2 = 13.60569805 13.60569805 

Rydberg Constant Rydberg constant 13.6056981[same as 
Hartree energy half value] 13.6056981 

Core-Mantle Boundary 136 Gigapascals of pressure at the Core-
mantle boundary 136 Gigapascals 

Newtonian Constant of 
Gravitation The Newtonian Constant of Gravitation:  6.6742 is a multiple 

of 13668.7616 

Sidereal Year of Earth The Sidereal Day-Count of Earth:  
365.256 is a 

reciprocal multiple 
of .0013689254 

Velocity of Light The Speed of Light is a reciprocal of:  1.366278534 

Refractive Index of Light The Refractive Index of Light: 1.3669 

Electron to Alpha Particle Mass 
Ratio 

The Electron to Alpha Particle Mass Ratio 
is given as a constant value: 1.370933555 

The Boltzmann Constant The Boltzmann Constant and/or the 
Kelvin-Joule Relationship is: 1.3806505 

  

"Living cells typically have a refractive 
index of between 1.33 and 1.38." 

Approximately 1.36 is the average of these 
two cited values.  

1.36 
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 To the previous list must be added the ratio of the Sun | Sun 
Barycenter area values concerning the relationships among .136 | 2.136 | 
4.136 for the Solar matrix.  

 It would appear that recognition about the 1.3661 BPW | 1.0 FPW 
(difference .3661) absolute relationship is slowly beginning to appear in the 
scientific literature. Note the following example that I found on the Internet 
that references the Earth/matrix scale numbers. 

“Now decoupled from the actual boiling point of water, the value “100 °C” is 

hotter than 0 °C — in absolute terms — by a factor of precisely (approximately 
36.61% thermodynamically hotter). “ –Wikipedia.com “Temperature Scales”. This is 
a significant quote. The quote allows us to see how the 0.00 oC  |  100.0 oC 
arrangement does not communicate the absolute relationship as does the 
Earth/matriX scale: 0.00   |  1.00  |  1.366. 

One may consider further relationships of the temperature scales, all 
of which exist. The boiling point of water has recently been set at 373.1339 
Kelvin.  Therefore consider some distinct options in the relationships. 

373.1339  /  273.15  =   1.366040271 [boiling point of water 273.15 K] 

373.1339  /  273.16  =   1.365990262  [273.16 K triple point of water] 

At times, the freezing point of water has been offered as 273.04 
Kelvin.  Consider the following 

373.1339  /  1.36656  =  273.0461158 [1366560c Maya number] 

As I have shown in other analyses, the ideal relationship of a 
15·75·90 special right triangle has the side measurements of .366025403 | 
1.366025403  |  1.414213562 (square root of two). Note that the mantissa 
.025403 is half that of the square root of three: 1.732050808  /  2  =  
.866025403. 

373.1339  /  1.366025403  =  273.152973 (~FPW) 

373.15  /  1.366025403  =  273.164759 (~TPW) 
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One may suspect that the latter two results are the ideal 
measurements for the freezing and triple points of water respectively. 

Now, with all of these relevant observations, we are ready to consider 
the following comparison of the three different temperature scales: Celsius, 
Kelvin and Earth/matrix for ITS-90. Again, please excuse the small font, but 
this is a formatting need.    

Material Measurement   Temperature  Kelvin  Earth/matriX 

  Point   t90 (o C)     em 

Generic Absolute Zero  -273.15   0.00  0.00 

2-Helium Vapor points  -270.14 to -268.15 3.01-5  1.102 – 1.830 

1-Hydrogen Triple point  -259.3467  13.8033 5.0534 

10-Neon Triple point  -248.5939  24.5561 8.899 

8-Oxygen Triple point  -218.7916  54.3584 19.900 

18-Argon Triple point  -189.3442  83.8058 30.681 

80-Mercury Triple point  -38.8344  234.3156 85.783 

Water  Freezing point  0.00   273.15  100.0 

Water  Triple point  0.0100   273.16  100.003661 

31-Gallium Melting point  29.7646  302.9146 110.896 

49-Indium Freezing point  156.5985  429.7485 157.330 

50-Tin  Freezing point  231.928  505.078 184.908 

30-Zinc  Freezing point  419.527  692.677 253.588 

13-Aluminum Freezing point  660.323  933.473 341.744 

47-Silver Freezing point  961.78   1234.93 452.107 

79-Gold  Freezing point  1064.18  1337.33 489.595 

29-Copper Freezing point  1084.62  1357.77 497.078 

78-Platinum Freezing point  1768.1   2041.25 747.3000 

Generic Freezing point  ?   ?  1000.0 
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  Let us suppose for a moment that the arbitrary choice of materials 
reflects a definite logic, and that the choice of measurement points also 
reflects a similarly defined logic.  As I have shown earlier,  the Celsius 
scale reflects an imaginary, faux center point, and the Kelvin scale reflects 
an undefined progression with no explicit unit point being defined. The 
values presented by the Earth/matriX scales I and II, with regard to the 
sixteen reference points of ITS-90, reflects a definite logic in the 
progression of the temperature values together with a definite unitpoint. 

The Earth/matriX Scale presents both a unitpoint and a progressive, 
incremental scale of values for ITS-90: 

0.00 AZ  |  1.10  |  100.0 FPW  |  …747.3000  |  implied 1000.0 upper limit 

Viewing the scale of values in this light, one wonders why ITS-90 
reflects numbers/values up to element 78-Platinum, and not beyond to the 
last natural element known (92-Uranium). The reason probably concerns 
the fact that 92-Uranium has values that would disrupt the chosen 
progression. But again, this reasoning involves thinking that the atomic 
numbers of the elements are presented in a progressive manner; and, they 
are not.  

On the following table, I have identified the temperatures (tb , tm ) for 
the 92 natural elements regarding the pattern derived for every ninth 
element as of 5-Boron. One would suspect that the wave-like pattern of 
peak/valley temperature values for the natural elements would define the 
nature of the thermodynamic temperature scale. This in turn would 
determine the difficulty in creating an entirely centrosymmetric scale or one 
that is entirely progressive in a linear fashion. This pattern may also help 
explain the reason why the sixteen reference materials/points of ITS-90 are 
chosen as they are in an apparently arbitrary manner. The wave-like 
pattern for highs/lows in the temperature values of the elements might 
reflect an unrecognized reasoning behind ITS-90. 

The material of water does represent an ideal imaginary center point 
for the thermodynamic temperature as listed in ITS-90 when expressed in 
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degrees Celsius --- especially when we consider that water is a 
combination of two elements: Hydrogen and Oxygen.  The material water 
represents another rung in the ladder on ITS-90 when expressed in Kelvin 
units.  However, all that aside, consider the boiling points in energy-matter 
units, where the top row of elements on the following table contains the 
peak values for every ninth element, as of 5-Boron. 
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On the previous schemata of the elements, a definite pattern makes 
its appearance with regard to the temperature values for every ninth 
element as of the element 5-Boron. I have analyzed this wave-like pattern 
among the elements in previous essays in greater detail. Once again, the 
wave-like pattern takes on greater meaning when viewed in expressions of 
energy-matter (em) units, as differentiated from the non-comparative 
values of the Celsius and Kelvin scales. This will be illustrated below on 
additional tables. 

However, the previous list of elements and their corresponding 
temperature values illustrates the peak values for every ninth element that 
suggest a similarity in the progression with the fifteen elemental reference 
points of ITS-90 (water excluded). For the sake of comparison, I have 
ordered the fifteen reference points of ITS-90 and set them side by side 
with the list of elements involved in the pattern of peak temperatures for 
every ninth element as of Boron. 

 

Material  Sequential   Peak Temperature Values at 

ITS-90 Scale   Materials   Every Ninth Element in Periodicity 

2-Helium  1-Hydrogen [water]  5-Boron [peak value] 
1-Hydrogen  2-Helium   14-Silicon [peak value] 
10-Neon  8-Oxygen [water]  23-Vanadium [peak value] 
8-Oxygen  10-Neon   32-Germanium [peak value] 
18-Argon  13-Aluminum  41-Biobium [peak value] 
80-Mercury  18-Argon   50-Tin [peak value] 
Water   29-Copper   59-Praseodymium [peak value] 
31-Gallium  30-Zinc   [68-Erbium; not peak value] 
49-Indium  31-Gallium   [77-Iridium; not peak value] 
50-Tin   47-Silver   [86-Radon; not peak value] 
30-Zinc  49-Indium 
13-Aluminum  50-Tin 
47-Silver  78-Platinum 
79-Gold  79-Gold 
29-Copper  80-Mercury 
78-Platinum   
 



 

 

35

From the previous comparison, it becomes apparent that the 
materials chosen for ITS-90, once ordered by their atomic numbers, reflect 
a similar relationship as of the peak elements for every ninth element as of 
Boron.  With this comparison, it even becomes more understandable why 
and how the material water has been included on the list of elemental 
materials for ITS-90.  In a sense, by observing the logic of the peak values 
and the ITS-90 list of materials, one might even consider the inclusion of 
water on the ITS-90 to be unnecessary. Remember, all of the elements 
already have their temperature values expressed in terms of the 
thermodynamics of water. 

 Note the relational similarity in pattern between the chosen elements 
by the atomic numbers for the materials of ITS-90 and the progressive, 
wave-like pattern of peak temperature values for the elements occurring at 
every ninth element. Consider, 13-Aluminum was chosen over 14-Silicon, 
which lies next to this peak value. The elements before 32-Germanium 
(peak value) were chosen (30-Zinc and 31-Gallium). While 50-Tin, a peak 
value element was chosen for a reference point. The materials in 
sequential order suggest a similar order as the elements according to their 
peak temperature values. 

In this sense, the relative progression of elements chosen for ITS-90 
reflects in part the internal progression of the wave-like values of high 
temperatures for every ninth element as of 5-Boron. However, by choosing 
certain values for certain elements, a faux progression is created on ITS-90 
of arbitrarily chosen values. When one observes the progression of 
temperature values listed on ITS-90, there would appear to exist a natural 
progression on the third column of the table; nothing can be farther from 
the truth.   

 Consider the wave-like pattern of high/low values in relation to the 
elements as of the three different temperature scales discussed in this 
essay. The following three tables present the boiling/melting values for the 
first 92 natural elements. 
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Earth/Earth/matriXmatriX:: SCIENCE TODAY SCIENCE TODAY wwwwww..theschematatheschemata..com com Extract No.12Extract No.12

The pattern for peak temperatures every ninth element begins to break down with
the 68th element, Radon, and a distinct pattern makes its appearance. For now,

we shall simply present the pattern that reveals the wave-like motion
of peak temperatures for every ninth element.

A Comparison of the Centigrade, Kelvin and A Comparison of the Centigrade, Kelvin and 
Earth/Earth/matriX matriX II Temperature ScalesTemperature Scales

63 Europium 822 1529 1095.15 1802.15 400.91 659.74
64 Gadolinium 1313 3273 1586.15 3546.16 580.66 1531.15
65 Terbium 1356 3230 1629.15 3503.15 596.4 1282.45
66 Dysprosium 1412 2567 1685.15 2840.15 616.9 1039.73
67 Holmium 1474 2700 1747.15 2973.15 639.6 1088.42
68 Erbium 1529 2868 1802.15 3141.15 659.74 1149.93
69 Thulium 1545 1950 1818.15 2223.15 665.59 813.86
70 Ytterbium 819 1196 1092.15 1469.15 399.82 537.83
71 Lutetium 1663 3402 1936.15 3675.15 708.79 1345.42
72 Hafnium 2233 4603 2506.15 4876.15 917.46 1785.08
73 Tantalum 3017 5458 3290.15 5731.15 1204.47 2098.09
74 Tungsten 3422 5555 3695.15 5828.15 1352.74 2133.6
75 Rhenium 3186 5596 3459.15 5869,15 1266.34 2148.61
76 Osmium 3033 5012 3306.15 5285.15 1210.33 1934.81
77 Iridium 2446 4428 2719.15 4701.15 995.44 1721.02
78 Platinum 1768.4 3825 2041.55 4098.15 747.38 1500.27
79 Gold 1064.18 2856 1337.33 3129.15 489.57 1145.53
80 Mercury "-38.837tp 356.73 234.31 629.88 85.77 230.59
81 Thallium 304 1473 577.15 1746.15 211.28 639.24
82 Lead 327.46 1749 600.61 2022.15 219.87 740.28
83 Bismuth 271.4 1564 544.55 1837.15 199.35 672.55
84 Polonium 254 962 527.15 1235.15 192.98 452.17
85 Astatine 302 575.15 210.55
86 Radon -71 -61.7 202.15 211.45 74 77.4
87 Francium 27 300.15 109.88
88 Radium 700 973.15 356.25
89 Actinium 1051 3198 1324.15 3471.15 484.75 1270.73
90 Thorium 1750 4788 2023.15 5061.15 740.64 1852.81
91 Protactinium 1572 1845.15 675.48
92 Uranium 1135 4131 1408.15 4404.15 515.5 1612.29

AT NO ELEMENTS TM oC TB oC TM K TB K TM Em TB Em

Earth/matriX: SCIENCE TODAY                       ISSN - 1526-3312
P.O. Box 231126, New Orleans, LA 70183-1126, www.the-periodic-table.com 
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Consult the extended analysis of this theme on my web-site, 
www.theschemata.com, specifically, the series of thematic essays on the 
schemata of the elements where I examine related concepts and ideas. 
http://theschemata.com/science_today_extracts.html.  As of the element 5-
Boron, there exists a definite pattern where the temperature values reveal 
peaks in number. Within each group of nine elements, one may make a 
comparative analysis across the groups and in this manner achieve a 
pattern of progression in the sequential values of atomic number. By 
arbitrarily choosing certain elements (and water) for the comparisons on 
ITS-90, the concept of progression thus makes its appearance. 

 For a complete view, one would not limit the analysis to sixteen 
reference points (or reference materials), but rather consider all of the 
elements (and a combination of elements, possibly as water as well). A 
more thorough analysis of the wave-like pattern of temperature values for 
the elements would require an examination of all 92 natural elements. For a 
more complete understanding of how the wave-like pattern functions, I am 
proposing that such an analysis be carried out with the proportional 
Earth/matriX thermodynamic temperature as this scale unites the principle 
characteristics of both of the scientific scales in use today (the Celsius and 
the Kelvin scales), plus offering a unitpoint (1.0) unlike the other two 
scales cited. 

 With the Earth/matriX Temperature Scale-I, water represents an 
absolute unitpoint for the entire scale, in that it reflects unit ca. 100.0 as 
freezing point of water (or, as of triple point of water, 100.003661).  In this 
sense, the Earth/matrix temperature scale is expressed in absolute terms, 
while the Kelvin scale, though apparently expressed in absolute terms, 
lacks the use of a unitpoint for measurement. 

The Earth/matriX Thermodynamic Scale (em) 

136.61   Boiling point of water 
100.0013661  Triple point of water 
100.0   Freezing point of water 
0.00    Absolute zero 
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The progressive scale for the Earth/matriX values on ITS-90 are: 

1.109   |   100.003661   |   747.3000  em 

One would expect the ideal scale of calibration standards to cover the 
range 1.0 |  100.0  |  1000.0+ infinitely so. The Earth/matriX values based 
on proportion accomplishes this range. The only thing lacking is the 
addition of further elements. However, no matter how polished one may 
provide the proper values within the ideal range, the fact that the order of 
the elements and that of the measuring points reflect an arbitrary number of 
choices places in doubt the nature of ITS-90 from the start. 

 With the Earth/matriX temperature scale, one does not have to 
choose between an imaginary centerpoint negative/positive value range 
(Celsius) or choose an ill-defined progressive range of values (Kelvin). The 
Earth/matriX scale presents itself as a single range of unit 1.0 values. 
Nonetheless, the fact that the sixteen reference points are composed of 
elements in no particular atomic number sequence, means that any 
resulting apparent sequential unit 1.0 progression in the temperatures of 
those elements is itself suspect as an arbitrarily chosen sequence. 

 In the following table I present the values for the corresponding 
temperatures of the sixteen reference points of ITS-90 for both of the 
Earth/matrix temperature scales. In the ITS-90 presentation, I would add 
the element 77-Iridium. 
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ITS-90 Modified with the Earth/matrix Temperature Scale-I and Scale-II Values 
Material  Measurement   Earth/matriX I Earth/matriX II 
   Point    em-I   em-II 
2-Helium  Vapor points   1.102 – 1.830 .8066 -   1.34  
1-Hydrogen  Triple point   5.0534  3.699  
10-Neon  Triple point   8.899   6.580 
8-Oxygen  Triple point   19.900  14.567 
18-Argon  Triple point   30.681  22.459 
80-Mercury  Triple point   85.783  62.79 
Water   Freezing point  100.0   73.201 
Water   Triple point   100.003661  73.20 
31-Gallium  Melting point   110.896  81.177 
49-Indium  Freezing point  157.330  115.167 
50-Tin   Freezing point  184.908  135.355 
30-Zinc  Freezing point  253.588  185.829 
13-Aluminum  Freezing point  341.744  250.160 
47-Silver  Freezing point  452.107  330.947 
79-Gold  Freezing point  489.595  358.389 
29-Copper  Freezing point  497.078  363.867 
78-Platinum  Freezing point  747.3000  547.032 
77-Iridium  Freezing point  995.44  728.70 
 

 The values listed on the previous table reflect Earth/matriX Scale-I, 
where the freezing point of water is unit 1.0 and Earth/matriX Scale II 
where the boiling point of water is unit 1.0. Note the interesting relationship 
of 78-Platinum on scale-II, 547.032 which halves to 273.51. Again, the 
values for the ITS-90 scale of the cited sixteen reference points represent 
ultimately an arbitrary range, where the sixteen corresponding values have 
themselves been randomly selected and placed in an order that contradicts 
ultimately the progressive sequence of the atomic numbers of those 
elements. ITS-90 has chosen 78-Platinum for the final of the sixteen 
elements with a melting temperature of 747.3 em. The choice of 77-Iridium 
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would be in completing the arbitrary range (from ca. 1.0, through 100.0) to 
the logical end value of 1000.0. The element 77-Iridium has a melting point 
of 995.44 em (~1000.0) on Earth/matrix Scale-1. The arbitrary range of 
ITS-90, with 77-Iridium as the final element would complete the theoretical 
framework of a 1.0  |  100.0  |  1000.0 range ---which appears to be what 
the creators of ITS-90 propose. 

ITS-90 Modified with the Earth/matrix Temperature Scale-I Values 
(Plus 77-Iridium) 

 
Material  Measurement   Earth/matriX I  
   Point    em-I   
Generic  Absolute zero  0.00  
2-Helium  Vapor points  1.102 – 1.830 [nearly unit 1.0]  
1-Hydrogen  Triple point   5.0534   
10-Neon  Triple point   8.899    
8-Oxygen  Triple point   19.900   
18-Argon  Triple point   30.681   
80-Mercury  Triple point   85.783   
Water   Freezing point  100.0 [unit 100.0] 
Water   Triple point   100.003661  
31-Gallium  Melting point   110.896   
49-Indium  Freezing point  157.330   
50-Tin   Freezing point  184.908   
30-Zinc  Freezing point  253.588   
13-Aluminum  Freezing point  341.744   
47-Silver  Freezing point  452.107   
79-Gold  Freezing point  489.595   
29-Copper  Freezing point  497.078   
78-Platinum  Freezing point  747.3000 
77-Iridium  Freezing point  995.44 [nearly unit 1000.0]  
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 With the inclusion of 77-Iridium, the proposed logic of ITS-90 appears 
to close the circle/range. Theoretically one may end the ITS-90 list with 77-
Iridium as the seventeenth fixed reference point, since the 
materials/elements are not listed in order by their atomic number anyway. 
The inclusion of 77-Iridium on the ITS-90 table completes the temperature 
range in the third column by ending with the unit 1000.0 approximately.  

One would have to examine the work in spectroscopy with the use of 
iridium thermometers and the use of iridium-gold thermometers. The 
inclusion of the freezing point of water brings onto the scale the exact unit 
100.0 for the range.  If one insists on employing the triple point of water as 
unit 100.0 for the ITS-90 range, then all of the other temperatures on the 
range would suffer slightly, as they were obtained from dividing them by the 
value for the TPW. 

 However, since ITS-90 concerns calibration standards for measuring 
instruments of temperature, the previous logic of a 1.0 | 100.0 | 1000.0 
units scale range does not come into play. The element 78-Platinum is 
chosen over the theoretical alternative possibly due to the qualities of 
Platinum in the measurement of calibration instruments, as against say 77-
Iridium. Iridium with its 995.44 em melting point would constitute a logical 
pairing to end the ITS-90 range of ~1000.0.  

 It is no wonder that ITS-90 has frequently been called the “rubber 
scale”, since the apparent progression of temperature values of the sixteen 
materials is arbitrary. As I have mentioned the progressive placement of 
the values in an apparently incremental order gives the notion of a scale, in 
fact, these sixteen values do not represent a gradation scale as such. One 
could imagine an analogy of taking the baking temperatures of different 
cake mixes, and then ordering those different temperatures in an 
incremental fashion, and with that hope to obtain some kind of 
organizational scheme for the different kinds of cake mixes involved.  

 In this manner, ITS-90 (or, better, isolated groupings) reflects 
something like a floating decimal place. Isolated comparisons in 
temperature become available in this manner, while an overall comparison 
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of the entire range of incremental/decremental values of matter-energy 
appears to be outside its confines.  

It has been stated that scientists have abandoned a temperature 
scale based on the boiling/freezing points of water as a fixed reference for 
the entire scale. Yet, in a sense, ITS-90 retains the significance of water 
(albeit as of the triple point of water), only in a questionable manner. The 
temperature of water continues to define the significance of ITS-90 
regarding the Celsius values, as some kind of value centerpoint for the 
negative/positive temperature values. With regard to ITS-90 expressed in 
Kelvin, the significance of water is less visible in terms of the comparison of 
temperature values (as 273.16 K).  

 The Earth/matriX Scales I and II maintain the significance of the 
material water, thus simultaneously deriving both the centerpoint feature of 
the Celsius scale and the progressive, incremental/decremental range of 
the Kelvin scale into a well-defined unitpoint scale. The key aspect is that 
the Earth/matriX temperature scales propose a unitpoint (FPW/TPW/BPW 
as unit 1.0) in relation to which all measurements may be compared.  

 The previous analysis causes me to suggest a distinct presentation 
for ITS-90.  Firstly, the list of calibrations standards should reference the 
thermodynamic temperature scale in terms of absolute proportional 
relationships and then followed by the specifically chosen fixed reference 
points.  Emphasis must first be made with regard to the temperature scale 
of the various gradation points of water, in order to comprehend fully the 
meaning of each point.  

The Earth/matriX Thermodynamic Temperature Scale-I of Water (in em) 

136.61   Boiling point of water 
100.0013661  Triple point of water 
100.0   Freezing point of water 
0.00    Absolute zero 
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Secondly, the fixed reference points as calibration standards should be 
listed separately from the thermodynamic temperature scale of water. 
 

 ITS-90 Modified with the Earth/matrix Temperature Scale-I Values 
(Plus 77-Iridium) 

 
Material  Measurement   Earth/matriX I  
   Point    em-I  
  
2-Helium  Vapor points   1.102 – 1.830 [nearly unit 1.0]  
1-Hydrogen  Triple point   5.0534   
10-Neon  Triple point   8.899    
8-Oxygen  Triple point   19.900   
18-Argon  Triple point   30.681   
80-Mercury  Triple point   85.783   
31-Gallium  Melting point   110.896   
49-Indium  Freezing point  157.330   
50-Tin   Freezing point  184.908   
30-Zinc  Freezing point  253.588   
13-Aluminum  Freezing point  341.744   
47-Silver  Freezing point  452.107   
79-Gold  Freezing point  489.595   
29-Copper  Freezing point  497.078   
78-Platinum  Freezing point  747.3000 
77-Iridium  Freezing point  995.44 [nearly unit 1000.0]  

 

 If nothing else, with the previous modifications and clarifications, one 
should at least be able to distinguish between the thermodynamic 
temperature scale and specific calibration standards of that scale. And, 
obviously, the name of ITS-90 should be changed to reflect its content. 
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  Addendum 
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