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Prof. Ferenc Paulik, PhD., 
  
(* 1922 –  + 2005), 
 
          One of the most famous 
individualities of the Eastern thermal 
analysis, known as a cheerful, spirited, 
humorous, and very positive person 
who enjoyed social activities and life 
itself, a real charmer, passed away.  
 
         We all shall always bear in mind 
his qualities and contributions to the 
world newness of thermal analysis and 
his polite behavior easing every 
tension between any associates. 
 
         I am personally sure that whole 
thermoanalytical family as well as 
many ICTAC members will continue to 
join me herewith in keeping his 
memory alive! 
Jaroslav 
 

Memory note: “...40ty years ago I and Ferenc were the first Eastern European messengers 
invited to participate at the historically first TA conference in London 1965, where we were 
honored to read key lectures, Ferenc in his 43rd and me in my 28th age. We both had no 
experience to act in front of an international public. Of course, we also met first time but got 
immediate feeling of companionship, common for those who lived behind the "iron fence". 
My lecture took place after the Ferenc one and our both lectures were asked by organizers to 
be shortened by about 10 minutes. Ferenc did it virtuously cutting out some whole passages 
but I undertook a wrong approach and fight the shortened time by reading the text as fast as 
possible. I was nervous and the section chairman, Prof. Paul Garn, followed me with care but 
certain sympathy and than put in front of me a piece of paper with a sentence "slow down". 
Absorbed in the reading I had little chance to interpret it carefully enough and I just got 
feeling that its meaning was something like "go down". I said firmly to myself “no! I am not 
going away; I am going to finish my lecture under all circumstances” though in the corner of 
my soul I was afraid what could happen. In that moment I saw Ferenc who showed me 
crossed finger and his balanced face with little smile gesticulating "do not be afraid, you can 
manage it well!” It helped me a lot; I cooled down so that I could finish my 30 minutes talk 
with distinction. These lectures activated our later nomination to become the ones of founding 
members of the Boards “Journal of Thermal Analysis” and "Thermochimica Acta", 
respectively. Well; let me thank you once again, dear Ferenc! …” 
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Editorial and introduction: 
 
     Before all, I would like to express my sincere appreciation to all those who 
sent me their comments approving thus the rights to provide TA public an 
independent source of classless information. In the same time I want to thank to 
all those who expressed me a continuous favor for my doing such an open 
assistance, by which I have not intended to confront nor disrespect the standard 
ICTAC service but rather make it more authenticable with complementary 
information (similarly to the previous autonomous issue published four years 
ago in the year 2001). 
 
        It is rather pity to witness that in the current advanced civilization of the 
21st Millennium there still exist differences of opinions, which lead to the 
disastrous world disharmony regardless if it is based on quarrels over religion, 
politics or due to the other, even personal ambitions. The worth case happens 
when this inadequacy penetrates the domains of uncorrupted human doings 
reserved for the politics-free activity that is, before all, science. Though this 
advance-research-sphere should be free of such personal egotism it still involves 
mere people and their behavior [1], their different attitudes and very personal 
feelings, and even science may provide examples of many wrongdoing from the 
inexpert referee’s judgments up to the unwanted partition in scientific societies.  
 
     Most uncomfortable case is the recent existence of two domains of physics, 
one which is the orthodox sphere of classical physics, so far accepted in the 
majority of time-honored physical journals, and the other, which is the so called 
‘dissident’ physics and which is constrained to exist outside the traditional and 
somehow classical community and their journals and which thus has fashioned 
its own periodicals (Apeiron) or websites pages (Galilean thermodynamics). It 
may be understandable being just the matter of different approaches how to 
recognize the (developed but differently comprehended) scientific field and it 
may even help to develop some yet unseen ideas..  
 
     Worst case can happen, however, when the discrepancy has not scientific 
basis but is caused by personal miss-interpretation of the established rules and 
the autocrat persuasion of this personal construal to the public. To my big 
sorrow, this is the unfortunate case of the recent approach of ICTAC president, 
which surprisingly appeared as a response to standard friendship relations (and 
started as indicated in the previous ICTA issue) and which is somehow 
reinforced by showing up his personal lack of sympathy and appreciation that 
has nothing to do in the scientific circles, above all, within the ICTAC society  
(and its precedent etiquette of work) that was founded to support international 
cooperation without any restrictions to the origin and belief of participant.  
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 Just one striking example of the double play of the Presidential decisions 
when dealing with the personal vacancies unspecified by the ICTAC Statutes: 
when I legally substituted the Czech missing affiliated councilor I was 
abandoned to participate at the ICTAC Barcelona 2002 council meeting by his 
own presidential decision (which thus violated the ICTAC Statutes) whilst when 
the vice-president became void in 2004 the same President immediately forced 
the installation of new rules to enable the continuation of his own president-ship. 
Moreover the President continued such a bad habit of presenting half-
information and sinking truth about the three candidates for the 2004 vice-
presidential post particularly because two non-selected candidates (~ unwanted 
opponents of the president’s autocrat policy) received support of 60% of 
participants. In spite of that fact the president refused any cooperation with the 
representative of more-than-half opposition insolently stating “I am the 
president who decides” and this is the core of hardship far exceeding private 
affairs.          
 
     I tried my best to withdraw from the following pages any personal version of 
the recent fall out and you hopefully find only obvious documentaries necessary 
for the formation of your own judgment – just depending to your patience to 
read it. Having the encouragement from some of you my supporters, I do not 
give up my candidacy for the ICTAC vice-presidency and I would reassess it 
once again in the year 2006, if requested and supported, though I am convinced 
that the ICTAC President would undertake everything possible (and even 
impossible) to prevent my a candidature. 
 
 

Jaroslav Šesták 
 Editor 

 
 
[1] E. Canneti (book): “Crowds and Power” New York 1981  
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Twenty points program of J. Šesták presented at the occasion of 
the 2004 ballot for the open post of ICTAC vice-president  
 
1. We need to make the diminution of somehow unpleasant practice of making 

political verdicts instead of making sound scientific decisions.  
2. In our ICTAC policy we should be attentive not to become self-satisfied with 

what has been done and the ICTAC management should not turn out to be an 
unchanging community (a club of ‘old chaps’). 

3. Our ICTAC relations should enshrine our personal thermoanalytical 
friendship and must be based on the ICTAC glorious tradition left behind by 
our noble intimates like Robert C. Mackenzie or Cornelius B. Murphy..   

4. ICTAC should become a true international body that is procedurally neutral. 
We should make its work, and particularly the ICTAC conferences, 
accessible for a wider TA public, particularly reachable for the less wealthy 
members/participants such as those originating from the post-communistic 
Eastern Europe, Newly Independent States and other underdeveloped 
countries.  

5. It would be necessary to establish a new ICTAC-based traveling fund similar 
to the fund, which is recently used by the ICTAC Executives (supporting 
predominantly the participation of economically poorer scientists at various 
ICTAC and its affiliated events).  

6. In particular, such a new fund would be aimed to help young scientists (as 
the only promotion for the ICTAC elaborative continuation and its 
operational future) and should be fueled from the ICTAC resources (rather 
large bank savings laying in some way unexploited). The fund establishment 
may also include some voluntary contributions (for which I retain input 
donation of 100 US$). 

7. The promotion of cooperation with less wealthy but traditional members 
(Russia and NIS countries) should be enhanced by, e.g., organization of 
special events such as a TA seminar (which would be sponsored by NATO 
and where the half of participants must be from such ‘unfortunate’ countries).   

8. I feel it both important and necessary to shorten the unlimited functional 
period of the ICTAC executive officers to the threefold consequence of two 
years (i.e., adjust it to the shortened period of 6 years instead of recent 12 
years for the vice-to-post presidency), which would convey an inflow of new 
personalities (fresh officers) as well as to balance the functional periods of 
ICTAC officers with that of the representatives of affiliated societies (now 
max. 8 years to be also reduced to 6 years). The selection procedure for such 
new members of the ICTAC Executive must also be done explicitly for 
ICTAC public and from several candidates.  
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9. In this respect the electoral council meeting should be held every two years 
(i.e., in the halftime of the present period), which would thus match the 
occasion of each ICTAC and ESTAC conference (done biannually) and 
which would thus perceptibly assure the favored institution of half-time 
functioning periods (max. 3 times 2 years).   

10. With respect to the modern communication ways, the ICTAC Council 
meetings as well the ICTAC Business Meeting (or if you like a General 
Assembly) can be held on-line using the Email service or Internet any time if 
needed (similarly to the procedure used for electing awardees).      

11. The appropriate nomination of candidates from various affiliated societies 
must be always assured and the present half-secret proposal of a new vice-
president cannot be done any more by mere decision of the ICTAC Executive 
and a consequential common acclamation (i.e., formal approval) of such a 
single nominee during the ICTAC Business meeting (vote disqualification). 

12. We should set up the tradition that all candidates for the vice-president (and 
possibly for any ICTAC officer’s post) be obliged to present in advance the 
written (Internet, ICTAC News and websites) outlook of their program 
(expectations what to do within ICTAC framework) as well as their CV. 
They should advocate their program verbally in front of the ICTAC Business 
Meeting and have it open for discussion. 

13. Vice-president election procedure must be always done by secret (postal) 
ballot from several candidates (including the same for any possible changes 
or prolongation of the functioning periods of the ICTAC president, vice-
and/or past-president) and its functioning time cannot extend beyond two 
years. 

14. Voting procedure be participated and accomplished by all members of 
ICTAC including those who (by participating the current conference) already 
paid the ICTAC membership in the given year, i.e., the statutes must be 
changed in such a way that the membership should already start by the 
beginning of the year when the membership is paid. 

15. Officer’s election should be modernized without delay and thus eased by the 
electronic balloting procedures and the Email/Internet approval by ICTAC 
Council and/or Business meetings should be established. In the near future 
we should achieve such a desired state where the selection of the ICTAC 
vice-president be made by the Email-based secret votes done by truly all 
ICTAC regular members. 

16. We should assure that the executive’s traveling fund be used according to the 
ICTAC Statutes and Minutes (13 - 1980), i.e., just for the reimbursement of 
the return economic airfare but not for supporting the conference fees and/or 
daily allowances unless it is officially changed by ICTAC Council/Business 
meeting and instituted into new ICTAC statutes. 
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17. Besides the progressive continuation of the existing specializations we 
certainly need to search for new topics and directions in the development of 
thermal analysis and other related fields, namely by making the survey 
during the ICTAC conferences (on the basis of submitted and presented 
contributions), new books and utilizing the experience of leading scientists, 
etc.. The formation of an advisory committee is required to encompass 
several leading thermoanalysts from both the West and the East.  

18. We should promote better international links to the governing international 
bodies, such as EU or NATO programs or co-option to the international 
projects, etc. It, for example, may be the customary NATO-funded 
international seminars assuring that 50% of participation must be recruited 
from the Eastern candidates and underdeveloped countries. 

19. In search for a better ICTAC economics we need to create a competitive state, 
particularly mentioning the selection of a person/institution to carry out the 
cheaper editorial and print service for the ICTAC News in order to attain its 
lowest cost (much below of the present somehow ridiculous 10 000 US$). 
The money so saved can be used for aiding the above-mentioned traveling 
fund for youngsters. We, however, should preferably change the editorial 
policy of ICTAC News and move to the whole publication on the ICTAC 
Websites only, to be similarly done as that of my autonomous ICTA News 
published 2001. 

20. We should extend the topic range of existing working groups, for example 
the one regarding the history of thermal analysis (and calorimetry or kinetics) 
and underpinning of thermodynamic near-equilibrium background, the other 
related possibly to the specific and broadened aspects of theoretical thermal 
analysis such as mesocopic and quantum thermodynamics, features of non-
equilibrium heat transfer as well as the special techniques as the concentrated 
pulse heat distribution, intensive cooling of microchips, unusual technique 
combinations, etc..  

 
 

Jaroslav Šesták 
CWGTA Chairman 
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Comments received and edited concerning the election of the 
ICTAC vice-president in the year 2004. 
 

To appropriately comment the process and background of the voting 
procedure for new ICTAC vice-presidents and of the appropriate selection of 
candidates we have to return back to late nineties when Dr. Rouquerol became 
the ICTAC vice-president and gradually fashioned the friendly and informal 
atmosphere of ICTAC to a more directive scheme including a deepened 
prejudice against Eastern scientists so far long-run unevaluated to suit ICTAC 
executive.  
 

Back in the Copenhagen ICTAC 2000 the voting procedure was restricted 
to a decorous act when a single nominee was internally arranged and proposed 
by the ICTAC Executive and then formally approved by acclamation at the 
ICTAC business meeting though no detailed information was made available 
about this only candidate. 
 

The previously laid emphasis on the candidates’ high scientific reputation 
and quality name was traditional for many decades but recently was somehow 
replaced by accentuation of a closer familiarity to the executive, which 
depreciated the refined superiority of previous presidents, who were continually 
and greatly recognized stars in the scientific circles of thermal analysis. A 
question may be raised asking why this new strategy? The answer is difficulty 
possibly accounting on presidential fear to face competition by another 
prominent personality or his phobia to never expose his dominancy.   
 
  After four years this policy emerged in the 2004 ballot again and the 
scientific credit of the two last candidates (Dr. Mogensen and Dr. Burlett) 
proposed by Executive was found rather insignificant being in a sharp contrast 
with the previous ICTAC presidents who always exhibited high citation index 
(of several hundred of citations) related to their abundant publication activity (of 
at least of more than hundred scientific papers). 
 

Celebrity-enhancing approach of the organizing committee towards the 
Copenhagen 2000 conference (economically preferring the choice of VIPs 
against ordinary members) attracted attention of the public so that their 
comments were collected and summarized in the previous 2001 special issue of 
ICTA News. It included the indication and proposal of some preferred principles 
for the further selection of the ICTAC officers and the call for a wider search of 
new aspirants from (and by help) of ICTAC public in order to implement fresh 
individuals to ICTAC work. 
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For the first time the choice of three candidates was made available during 
the ICTAC in Chia Laguna 2004 thanks to the instigated activity of the affiliated 
societies (originated on the proposals in the autonomous ICTA News) thus 
heading the long-lasting practice of a single candidate traditionally proposed by 
ICTAC executive. The two extra candidates were proposed by the groups of the 
Eastern European societies and China and by the Southern European societies 
and Japan. 
 

Facing such a new, somehow unexpected situation the ICTAC executive 
requested an eleventh-hour presentation of candidates CV (which was never 
insisted in previous elections) but this last-moment appearance did not involve a 
beforehand publication (as required in the special issue of ICTA News) as was 
merely exposed in the form of a poster on show during the conference. The 
further requirement for the simultaneous presentation of the candidates 
programs was neglected by the executive though the obliged programs were, 
nevertheless, made available except the missing one by the candidate who was 
proposed by the ICTAC executive.      
 

The two candidates, Prof. G. DellaGatta and Prof. J. Sestak, were not 
allowed to come into the participants’ direct view in order to verbally defend 
their programs in front of the public at the ICTAC business meeting but, on the 
other hand, the job fittingness of the executive’s candidate, Dr. D. Burlett, was 
publicly advocated by the president alone which, however, disfavored the other 
candidates though Dr. Burlett did not have his own program to discuss. 
 

Moreover, the cause of sudden vacancy of ICTAC vice-presidential post 
was misused by the acting ICTAC president to extend his execution time of 12 
years by another 2 years (to the total functioning period of incredible 14 years), 
which contradicted to better alternative of the direct implementation of a more 
progressive change of ICTAC statues – to cut down too long functioning periods. 
By ignoring such a possible and desirable reduction of the function period for all 
voted offices to half (instead 3x4 years to mere 3x2 years) the unique voting 
opportunity was purposefully wasted.   
  

The curiosity of the 2004 selection process in Chia Laguna was the 
controversial conducts of personal affairs when the president’s prolongation of 
functioning period and the vice-president election were treated unequally. The 
first was interpreted by mere acclamation census of all those who participated at 
the ICTAC business meeting (regardless whether being ICTAC members or not) 
while the second, vice-presidential election, was duly classified and voted by the 
secret ballot of only those who were ICTAC members from the previous year. 
Clearly, the both personal issues should have been dealt with equally under the 
voting by ballot and the equal selection of voters! 
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Before the entire voting by 2004 ballot the ICTAC secretary noticeably 

stated that the election must be done via enveloped votes only. He, however, did 
not a priori exclude that the enveloped votes received in advance should be 
excluded so that the vote received beforehand from China was inappropriately 
disqualified. The result was thus steered in favor of the ICTAC Executive 
candidate and the voting outcome factually prejudiced and disfavored the 
remaining two electives.  
 

The election results were almost fifty-fifty providing 24 votes for Dr. 
Burlett and 23 votes for Prof. Sestak with remaining 8 votes for Prof. DellaGatta. 
With such a close result, laying for the both conquerors below 50% (of all votes), 
the traditional (and logic) solution would be the second election run to see to 
where the residue eight votes would go. 
 

13 votes were disallowed from the total 68 votes despite their holders 
regularly paid the ICTAC membership fees through the standard ICTAC 
conference fees - for a fair analysis their names should have been revealed to 
give them chance of rescission. They, nevertheless, would be included among 
the regular members with an astonishing delay - from the beginning of next year. 
Even it is along the statutes it is against logic and universal principles so far 
widespread and relevant in other societies. It is clear that these people may not 
be present at the next conference after four years interval and thus they would 
not get any opportunity to influence the ICTAC election at all. This 
unreasonable restriction impacted the numerous Italian participants and their 
desire to choose their own representation. It is another week point of the ICTAC 
statutes to be changed.     
 

It is worth noting that Prof. DellaGatta was shamelessnessly underestima-
ted by the ICTAC president though he was a most appropriate and renowned 
candidate (with a long-lasting practice in various TA spheres, exhibiting high 
publishing and citation potential) while the ICTAC promoted candidate and 
elected vice-president, Dr. D. Burlett,  was a relatively unknown person in 
scientific circles of thermal analysis with only few publications, lacking citation 
and no experience in the organization of significant international conferences. 
It’s been an open puzzle for the public what was the true reason for such a 
strong promotion enforced by the ICTAC president.  
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The disparity between the range of past ICTAC presidents was deepened 
as the sequentially forth ICTAC president, Dr. D. Burlett, was chosen from the 
North America region again while the candidate from the Eastern Europe was 
discarded though there was no ICTAC president neither a ICTAC executive 
member for decades likewise the candidate from the Southern Europe, which 
had a presiding position only once but 20 years ago. It would be rather difficult 
to separate this kind of restrictive policy from the reprobated discrimination.       
 

As a logical outcome of the equally effect of voting a private meeting was 
held between Prof. Sestak and the ICTAC president, Dr. Rouquerol, where Prof. 
Sestak willingly offered every part of possible cooperation in order to integrate 
various opinions and to improve ICTAC functionality acting thus on behind of 
the half of society voters. Prof. Rouquerol strictly rejected ANY kind of such 
offered cooperation correspondingly refusing Sestak participation at any of the 
advisory committee recently established to celebrate 40. anniversary of ICTA as 
well as to prepare the needed changes in the ICTAC statutes. His reasoning was 
effortless: “I do not care about the meaning of voters because crucial is my 
presidential decision” – what a presidential vision which is not respecting 
opinions of the half of presided society ! 
 

In conclusion of the observations received we can say that the present 
ICTAC president has, unfortunately, not looked for having an integrated society, 
which would jointly collaborate for the merit of broaden association as he likely 
promoted nothingness and punished quality backing only his desirables of the 
shaped executive.  
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Comments to the recent proposal for the revised ICTAC statutes 
 
The disseminated proposals of the revision of the ICTAC Statutes is, unfortuna-
tely, not a needed restructuring but is a mere attempt to continue its 1965-like 
today-outdated version, which is trying to preserve the existing conservative 
statuses of ICTAC (just assisting the ICTAC Executive to its further performa-
nce as a club of desirables). Though it is announced as a complete items re-
organization it contains cosmetic amendments and its acceptance would stop the 
necessary renovation for long, so please, think it over before making approval !!   
 
In particular it makes available following: 
Cf. 4.5. -  It brings a further complication for the nomination of any officers 
replacing existing four nominating members by ten nominating members, which 
is clearly aimed to strengthen the role of the ICTAC executives in the process of 
nomination over the democratic decision of the ICTAC ordinary members. In 
the same sense goes the extension of the nomination deadline from four weeks 
to four month and we just can ask WHY !?   tradition of What is the logic 
answer reasoning by what we can easily see: that is just to help ICTAC 
bureaucracy. 
 
Unfortunately it does not even mention following: 
The most important requirement arbitrated through the 2004 voting preference 
based on a particular candidate’s program was neglected and left unnoticed. In 
particular it is the inevitable shortening the functioning period of the ICTAC 
officers from the four years down to two years and it is rather unfair from the 
acting Secretary and ICTAC Executive that they did not introduced and present 
it at least as an alternative for the respondents to decide! 
 
It is clear that we have to prepare a more thorough-full reorganization of the 
ICTAC statutes and it must be done by a more abundant committee. Doubtlessly 
we have to wait  for the 2006 results of voting, which may provide a new 
appointments of a more progressive composition of the Executives, which may 
not be bounded by the long-lasting conservative tradition, which has never 
allowed any changes. For more details I would like to refer the readers to my 
previously shown 20 points program, repeating that the statutes must be altered 
in such a way that the membership should already start by the beginning of the 
year when the membership is paid to allow members to actively participate at 
the voting process in the moment when they actually pay their membership and, 
moreover, the candidates must show their programs in advance as to exclude 
tarnished nominations of inexpressive candidates as well as the associated up-to-
date actualization of the ballots. 
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Editor amendments and annotations to the recently 
published ICTAC Nomenclature of Thermal Analysis {ICTAC 
News 37(2004)62}. 

 
As a previous member of the ICTA nomenclature scheme I feel it my duty 

to present herewith a certain commentary to the officially published text in 
ICTAC News 37/2(2004)67. It includes the six central themes:  

 
(A) 
The most important discontinuity with respect to the previous version of 

ICTAC nomenclature is the absence of terms discriminating the modes of the 
heat flow DSC (which follows the principles of quantitative DTA) and the heat 
or better power compensating DSC (respecting the principles of true DSC). This 
characterization lack is a very serious mistake, which spoils the correct analysis 
of the basic thermoanalytical techniques so that there prevails an imminent 
question what was the reason why this basic, previously accepted, terminology 
specification was omitted!    

 
(B) 
Another important failure of this new ICTAC nomenclature is the 

elimination of classification of the sample isolation, i.e., the measuring system 
isolation, which can assure no exchange of heat and mass (isolated), enabling 
only heat exchange (closed) and making possible that all components are 
exchangeable (open). Most usually, only one particular volatile component is 
exchanged with the surroundings, to give a system that is termed partially open.. 

 
(C) 
For thermal analysis the most significant description points to the inherent 

development of the system under measurement, i.e., the comprehension of 
underlying equilibrium background of the transformation, which can enlighten 
the principal kinds of elementary equilibrium passage through the phase 
boundaries and thus ensue as a basic parameter of all thermoanalytical 
measurements. The ICTAC nomenclature omits this important factor, which can 
be associated with the fundamental conditions of so called equilibrium 
advancement of transformation, λeq, which consequently provides the 
appropriate understanding of instantaneous (kinetic) degree of a phase transition 
and the classification of processes. 

  
(D) 
Using the relation for Z, as the particularly measured property (such as 

concentration, volume, mass, magnetization, etc.), we can normalize the 
equilibrium advancement within the standard interval from zero to one, i.e., λeq 
= (ZFT – Zo)/(ZF∞ - Zo), where Zo , ZFT  and ZF∞  are respectively the limiting 
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values of measured property at the final (index, F) and initial state (o), 
instantaneous (T) observed for given temperature, T, as well as its ultimate value 
(F∞) measured at definitive temperature (T∞).  It is evident that λeq must be a 
function of temperature alone, as it actually expresses the shift of equilibrium 
with changing temperature. It, certainly, is attained only if assuming a 
completed equilibration at any given moment (ideally assured by infinitely slow 
heating).  

According to the shape of the λeq  = λeq (T) dependence, we can expect 
three types of dependence. For the process with the stable initial states, we can 
distinguish invariant process, where λeq changes in sudden break from 0 to 1, 
while when the change proceeds gradually over a certain temperature interval, 
from To to TF, we talk about the variant process of a continual character. If the 
transformation consists of both, the stepwise (invariant) and continuous (variant) 
changes, we deal with the so-called combined process [370]. It is necessary to 
stress out again that these three types of changes are valid only under ideal 
accession to phase transition whereas under real experimental conditions a 
certain temperature distribution (broadening) is always presented due to the 
inherent temperature gradient or other types of fluctuations possibly involved 
(concentration). 

 
(E)  
Practically, a transition under experimental study is defined as the 

development of states of a system in time, t, and at temperature, T, i.e., a time 
sequence of the states from the initial state (at starting time, t = to ) to the closing 
state (at final time, t – tF , corresponding to the temperature TF). It associates 
with the traditional notion of degree of conversion, α, normalized from 0 to 1, 
i.e., from the initial stage at the mole fraction N = No to its final stage at N = NF . 
Then it holds that  α = (N – No)/(NF – No) or, alternatively, as (Z – Zo)/(ZF – Zo), 
if we substitute the thermodynamic parameter, N, by the experimentally 
determined, Z, which is a particularly measured value of the property under 
observation.  

This expression, however, is appropriate for strict isothermal 
measurements because for non-isothermal measurements we should introduce a 
more widespread expression, called the non-isothermal degree of conversion, λ, 
related to the ultimate value of temperature, where TF → TF∞. It is defined as λ = 
(N – No)/(NF∞ – No),  or  = (Z – Zo)/(ZF∞ – Zo), where the value at infinity 
(indexed by F∞  ,e.g. ZF∞ ) expresses the maximum value of Z that can be 
reached at the concluding temperature, TF∞. Introducing the previously defined 
equilibrium advancement of transformation, λeq, we can see that there is a direct 
interrelation between α and λ , i.e., through the straight proportionality λ = α λeq  
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(F) 
Another shortage of the ICTAC Nomenclature is definition of techniques 

regardless to the mode of measurement and the kind of the measured property. 
Therefore the modes of thermal analysis can be ore conveniently classified in 
the following five general groups so that each measuring method is connected 
with a certain (well defined) change in: 

(i) the content of volatile component in the sample (change in mass – 
Thermogravimetry, evolution of gas and its composition – Evolved gas 
analysis); 

(ii) thermal properties of the sample (such as temperature – Heating and 
cooling curves, DTA, Heat flux – DSC, Power compensation – DSC; heat and 
pressure – Hydrothermal analysis); 

(iii) other thermodynamic properties of the sample (electric polarization – 
Dielectric TA, magnetization – Magnetometry, dimension – Dilatometry, 
deformation – Mechanical measurements, dynamic modulus – Dynamic 
thermomechanometry); 

(iv) flux properties of the sample (electric current – Electrometry; gass 
flow – Permeability; temperature gradient – Thermal conductivity; concentration 
gradients – Diffusion measurements; release of radioactive gas – Emanation 
analysis); 

(v) structural characteristics of the sample, where the instantaneous state 
of the sample is given by the shape of the functional dependence (i.e., spectrum 
recorded for X-ray analysis or spectroscopy provided by oscillatory scanning). 
They are sometimes called as special methods for structural measurements. 
They can cover optical properties (e.g., photometry, refractometry, microscopy,  
luminescence and spectroscopy) or diffraction (X-rays) and acoustic (sonometry, 
acoustometry) characteristics. 
 

Jaroslav Šesták 
 
 
 
 
 
 
 
 

Appendix: 
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Some Emails received from the public: 
 

“… We know well that ICTA is not a beneficiary organization but we scientists from 
Russia are neither missioners. Why we should pay within the ICTAC fees the part of royalties 
of some 5000 Euro which are of only use as the traveling fund for the top western scientist 
who are very well paid in their home institutes and who accidentally posses the ICTAC 
executive positions unavailable for the Easterners. They are able to freely acquire this money 
not only for compensating them ICTA travel vouchers but also for covering ESTAC 
conference fees and other daily allowances, which should not be included. You well pointed 
out that this is in excess of what is allowed by ICTAC statuses and minutes. I think that 
instead of such an unjustified luxury of aging clerks we can use this money more efficiently 
and we could send out there our young participants to see what is new with international 
thermal analysis. We should support their progress; this is our future, not the comfort of ever-
lasting administrators. Why we Russia, as big country as the USA itself, are not worth of any 
further attention! There is no intention to cooperate neither to support, all conference’s 
reductions are aimed to the ICTA officers again and not to help ordinary TA people in need. 
Why we should pay ICTAC membership if we have troubles to ever collect money to 
participate when we have difficulty even to survive. All what we individually are required to 
pay to ICTA is in the excess of our month or even year salary, which was well noticed (but 
even underestimated) in your valuable commentary report. This, in fact, was too polite to 
accusing imperialistic approach of ICTAC to the deprived scientist - they are not poor 
because of their lower skill but because of their bad fortune …”  
 
 

“… There are Jean Rouquerol’s reply then your reply and Jean's re-reply, etc., for me 
it seems as an endless circle which does not tend to a commonly acceptable point. It works as 
a positive feedback leading to an explosion destroying everything which is/was valuable. 
There are so many blames what you can't imagine. What would any new and young ICTAC 
member say? The top leaders are arguing only? Do they want to belong to a wasps' nest or to 
a community? Sometimes I have the feeling that many of the participants feel themselves hurt 
because of different reasons. I think, all of the involved persons are the greatest personalities 
of the thermoanalytical world. They should join together which "moves the cart further on" 
and not argue (disregard of scientific aspects) with hindering the profitable progress. By my 
heart I would greet a solution, when both sides stop, draw a line and say not to look back. In 
this way a new progress may start which is essentially to build and not to destroy. Sometimes 
we should overcome ourselves and believe that rising sun brings the miracles and just the 
setting sun adjudges us which are hopefully far from us. Jaroslav, you are among the most 
sensitive men to whom I have ever met. I know that your spirit is heaving but you together, 
commonly are able to find the proper way respecting mutually your individualism and 
personalities. Finally, I can repeat myself, I feel honored to know you, enjoying your 
trustfulness, receiving your greetings and everything, which can be expressed with two words: 
‘Jaroslav Sestak’ …” 
 
 

“… Jaroslav, don't be so over-credulous in allocating any trust to the remote 
colleagues whom is given faith in such a degree that is said that they are 'guards of ICTAC 
lawfulness'. To be more personal let me to mention unveiling motion for the creation of a 
harassing term "uninvited observer" or suppressing the beforehand vote obtained in advance 
from the Chinese delegate. Even the references to your book answers certain in-hospitability 
being thus not a honest review of the book realistic context mentioning the introduction only 
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without giving any specification to really important items (history) and novel ideas (non-
equilibrium), which parts were not find motivating or, possibly, even not becoming 
understandable. The negative emphasis of the 'strange' role of your art photos is in a clear 
contradiction to your thought: (citing from your book)" beauty incensed by hart, which is as 
yet unblemished and uncorrupted by the daily rush". So, please, do not be so naively 
unsuspicious and be sure about executives' bureaucracy, which is standing just for its 
reputation and you should not be 'dewy-eyed' awaiting any apology, which would be 'infra 
dig' to the executive's 'would be' honesty - no matter what are the ICTAC statutes. We, your 
supporters and voters, all enjoyed your self-governing issue of 'ICTAC' news full of yet 
unmarked ideas and I think that there lays the way you may fight for your integrity -  not 
delaying time by exchanging useless Emails. If you can manage to pay time for making a new 
issue we can only encourage you to do it curious about some fresh uncensored news ...” 
 
 

“… Jaroslav, you should recall that the current Executive were endorsed by the 
membership less than a year ago and to my knowledge still have the confidence of the vast 
majority of ICTAC members. On a personal note, I have to say that over the past year my 
respect for you has been severely damaged. I used to enjoy your articles and was very 
thankful for your consistent support of ICTAC News. However, your obvious displeasure 
with our President has now spread to wider criticisms of anybody who is perceived to be part 
of the ICTAC Hierarchy. It has recently manifest itself in personal attacks on myself to wit 
that I some how lack the will or backbone to independently make decisions of an editorial 
nature. I have found the unwritten, but heavily alluded to, accusations in your messages both 
very insulting and very annoying. It is even more disappointing to me to see a man of your 
obvious intellect and experience choosing to focus your energies so destructively. If your 
intentions have been to effect positive change to the world of thermal analysis then I am sorry 
to say that you have not succeeded, quite the contrary in fact. Jaroslav, you have the power to 
make positive change in ICTAC. I beseech you to take a step back, reassess the situation and 
choose a more positive course of action. I think you will find that the positive changes you 
crave will be adopted much sooner and much easier when all are pushing in the same 
direction ….” 
 
 

“… I feel regretful that I was one of those who convinced you, Jaroslav, to get involved in 
the receptive criticism of unsatisfactory performance of the ICTAC conference in 
Copenhagen back in the year 2000. You thus took steps on behalf of those who did not find a 
responsive attention at the ICTAC President though it was his duty. Unfortunately I, and all 
others, did not take into account yet unparalleled response of Dr. Rouquerol, the ICTAC 
President, who became so revengeful and ejected you despite your Czech authorized 
representation out of the regular council meeting in Barcelona 2002 - the act in-preceded in 
the friendly atmosphere of previous ICTAC meetings and presidents’ decisions, when the 
courteous exchange of national delegates were always tolerated. Evidently it included the 
president’s retribution to your somehow brave undertaking to reveal TA public opinion when 
you undertook the time-consuming labor of publishing the 2001 independent issue of ICTAC 
News, which were the first open insight to the ICTAC societal policy (later officially 
recognized and some of its hints even reflected to the improved ICTAC voting procedure) and 
which was thus evenly included to the ICTAC Websites as the one of the most informative 
source (remarkably free of any charge comparing to the normal ICTAC issue which cots is 
about 10 000.- US$). Such an incomprehensible unfriendliness towards you (yet 
unprecedented in the ICTAC history) also steered the inequitable process analysis (yet 
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atypical) of ballot vote (which surprisingly included for the first time two supplementary 
candidates besides the one who was traditionally delegated by the ICTAC Executives). The 
elected (ICTAC designate) vice-president received mere 40% of votes. Though you received 
the same voting preferences you were excluded out of any further negotiation on the ICTAC 
advance program, even if you were the only one who presented an explicit program for 
ICTAC work modifications in advance of this voting. In this respect it is almost unthinkable 
that the two top thermoanalysts, acting Dr. Rouquerol and incoming Prof. Sestak, who display 
the highest publication record and best citation index and who could form a most excellent 
team to assure the finest future of ICTA, were not adjusted to cooperation (and we just can 
ask who is responsible for obstructing such a teamwork!). There remains a certain curiosity of 
the 2004 selection process in Chia Laguna because the personal conducts were treated 
unequally as the president’s prolongation of functioning period was approved by public votes 
of all those who participated at the ICTAC business meeting while the vice-residential 
election was restricted to the secret ballot of only those who were ICTAC members from the 
previous year. Curiously, there was no a consequent presidential note about the participation 
of other delegates. Prof. DellaGatta was shamelessly underestimated by the ICTAC president 
as the most appropriate and renowned candidate (with a long lasting practice in various TA 
businesses, high publishing and citation potential) while the selected vice-president, Dr. 
Burlett,  was the persuaded favorite though he is an unknown person in the scientific circles of 
thermal analysis with only few publications and no citation (revealing thus an inquiring 
question what laid truly on behalf of such a strange presidential preference, which is somehow 
astonishing with respect to the previous high quality of the ICTAC presidents, vastly 
respected and scientifically efficient scientists). In the same time the perpetual functioning 
periods of executives was not questioned within possible modification of the Statutes and thus 
the unique voting opportunity occurring in the year 2004 was wasted as the ICTAC president 
misconduct this chance only for the prolongation of his own president-ship though he could 
inquired cutting the 12 years period to half, according to your proposal. It is clear that some 
enlightening of the policy of ICTAC president (and his somehow dominated executives) is 
necessary as well as the stimulus for a wider discussion of the consequent ICTAC program, 
which again, can be only done by you in a certain continuation of your previous mission. It is 
up to you, Jaroslav, if you wish to bother yourself to prepare another, second issue of ICTAC 
news. I, and some other followers who voted for your vice-presidency, can only encourage 
you to do it in view of a better integrity of TA society, for cultivating the members’ 
foreknowledge - though I know that there will be no revenue only further restrictions. ICTAC 
executives can only show their willingness and the crucial degree of democracy and include 
your independent ICTAC News into the ICTAC websites as before. Let’s see what happen? 
…”       
 

“…With a great interest I read (better browsed) your new ‘across-the-board’ book and I 
can only agree with the recently published extensive reviews in some Czech journals (mainly 
noting two page detailed analysis in Journals of Physics, Chemical Letters and of Glass and 
Ceramics), which showed exceptionality of your approach when you competently touched the 
different topics of modern thermal physics including a wider spectacle of thermal analysis. If I 
compare them with the short review notes published in TCA or ICTAC News, as well as the 
other ICTAC responses, I have a strong impression that your book was accepted by the 
official representatives of ICTAC society with a certain reservation, so to say, somewhat with 
disfavour. One can feel that there are book written by those who are welcome to contribute 
and by those whose labor is accepted embarrassedly almost with disrespect, which might 
reflect certain measure for your recent dissidence or even show some degree of ongoing sly 
discrimination. If I see the market there exist mostly books, which are edited compendia 
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(consisting of chapters written by various authors) and which provide a limited brilliancy for a 
desirably persuasive ‘one-hand-approach’ to the given theme. Books written by single authors 
are only at the minority (too laborious); possibly the last consistent book on thermal analysis 
was re-published by Brown (Kluwer 2004). Such books, however, are routinely re-descriptive 
in nature and thus do not offer a more sophisticated insight to modern TA problematic than 
that attached in the traditional books written by the time-honored authors some decades ago 
(Wendlandt 1962, Garn 1964). Worth of inspection is an apparent fact why the ICTAC 
representation is so conservative in accepting really original books with new ideas (Heide 
1979, Sestak 1984 or Wunderlich 1987). We can impute whether the executive do not have 
enough capacity to understand the imminent field progress or if they just want to keep a 
restrictive perception against certain designations. There certainly arise the questions what is 
the role of ICTAC Publication Committee and if it should provide some recommendations 
and even prove the assistance to such enviable titles or to maintain inactive. I am afraid that 
the ICTAC conservatism has deep roots arising from the lack of willingness to have any 
personal exchanges on the principal ICTAC posts. Even if the ceaseless services is 
conspicuous and worth of recognition, in general, 10-to-20 years in the office is too much to 
operate without subconscious reciprocation (i.e., social indebtedness that may be heading to a 
certain guild of selfishness such as a ‘club of old boys’).  If still the same persons are even 
now adjusted to continue further service in supplementary committees established on different 
purposes (counsel, publication, etc.), then this behavior shows the misery of recent thermal 
analysis …” 
 
 
    “… There is no willingness to have any progressive changes within the ICTAC personnel 
affairs as the same persons are still maintained in the office and the recent chance to shorten 
the ICTAC functioning periods at the occasion of the vice-president resignation was fumbled 
in view of strengthening and prolonging the recent endless ICTAC execution. Within long-
lasting and yet undying discrimination of Eastern thermoanalysts the Eastern candidate for the 
presidency was eliminated and the club of ICTAC American presidents was added by the 
incredible fourth member. Even the new advisory committee was adjusted yet again to 
prolong already extraordinarily long-functionality of certain ICTAC VIPs without any 
indication that some other thermoananlyst could ever been thought for inclusion. Even the Dr. 
Mackenzie memorial committee was adjusted from persons who did not have any latest 
acquaintance with Dr. Mackenzie while those who really cooperated with him to his last 
moment (such as Dr. Lombardi who was the only thermoananlyst to involve himself at his 
funeral or Dr. Sestak who was the aftermost scientist to companionably work and publish 
together) was omitted. …“   
 
 
 
 
 

Review articles
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Some historical aspects of thermal analysis: 
Progress through founding the CalCon, TERMANAL and ICTA  
 
Jaroslav Šesták 
Institute of Physics, Academy of Sciences, Cukrovarnicka 10, CZ-16253 Prague and 
Faculty of Applied Science, West Bohemian University, Universitni 8, CZ-30614, Pilsen, 
Czech Republic, Email: sestak@fzu.cz 
 
Abstract 
This brief story of the birth and early growth of the field of thermometry has been prepared in 
order to celebrate the coincidence jubilee of the 60th Anniversary of the US Conferences on 
Calorimetry (CalCon), 50th Anniversary of Czechoslovak and Slovak thermoananlytical 
conferences (TERMANAL) and 40th Anniversary of the International Confederation of 
Thermal Analysis (ICTA). It includes both the scientific and societal figures about 
international and national backgrounds together with some personal experience of my 
youthful involvement in TA progress. This edition is a cooperatively commented version, 
which was originally presented as a plenary lecture at the Int. Conf. TERMANAL in Stara 
Lesna (October 2005, Slovakia) and at the Annual Meeting of CWGTA in Brno (Czechia, 
November 2005). 
 
Dedication. 

 
      This article is dedicated to the late  
Prof. Ferenc Paulik, PhD. (1922 – 2005), 
(right on the photo with his friend and 
distinguished coworker Prof. G. Liptay).  
      Ferenc was a famous figure of the 
Eastern thermal analysis, a cheerful, 
humorous, energetic and positive person 
who enjoyed social activities and life 
itself, a real charmer. We shall always 
remember his personality and 
contribution to the world newness of 
thermal analysis.  
 

 
Prof. Paulik was a highly educated person who was very fond of music and fine arts and he 
started the great history of derivatograph by having a standard trouble that accompanied early 
Eastern thermal analysis: no finances available to buy commercial instruments. Together with 
his brother, Jenõ, they increased the accuracy of the thermogravimetric measurement of their 
own construction by devising the DTG technique (derivative thermogravimetry). Their 
ingenuity matured by combining TG, DTG and DTA methods in one instrument, named 
Devivatograph later conquering the whole world. With this invention, The instrument was 
then manufactured by the Hungarian Optical Works (MOM) distributing more than 4000 
instruments that makes more than half of the simultaneous instruments sold all over the world. 
This original method was further developed to TG-DTG-DTA-EGA (year 1955); derivative 
thermodilatometry. Ferenc’s citation index became tremendous (more than 2500) and he was 
the author of 4 important scientific books and contributed to another three. He was also the 
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one of the first representatives of Eastern science on the international forum back in London 
1965 and he remained active in science till the last moment of his life.  
 
Introduction. 
 There is a rather extensive literature dealing with the subject of thermal analysis 
including its historical aspects, which thorough survey [1-22] is not the aim of this article. 
Here we would like to concentrate to some objective aspects and personal experience seen 
and witnessed during the 40 years of the domain growth and maturing when taking into 
account that thermal analysis (thermometry) is the hierarchically superior as well as joining 
subject for later separated calorimetry and general non-isothermal studies (particularly in 
kinetics).  

 The first person to use a kind of continuous heating and cooling of a sample for 
investigation of the properties of substances was curiously Czech thinker and Bohemian educator  
Jan Amos Comenius (1592-1670). In his Physicae Synopsis, which he finished in 1629 and 
published first in Leipzig in 1633, the importance of hot and cold in all natural processes was 
frequently stressed. Heat (or better fire) is considered as the cause of all motions of things. The 
expansion of substances and the increased space they occupy is caused by their dilution with 
heat. By the influence of cold the substance gains in density and shrinks. The condensation 
vapor to liquid water is given as an example. Comenius also determined (although very 
inaccurately) the volume increase in the gas phase caused by the evaporation of a unit volume 
of liquid water. In Amsterdam in 1959 he published a treatise investigating the principles of 
heat and cold [24], which was probably inspired by the works of the Italian philosopher 
Bernardino Telesius. The third chapter of Comenius' book was devoted to the description of 
the influence of temperature changes on the properties of substances. The aim and principles 
of thermal analysis were literally given in the first paragraph of this chapter: citing the English 
interpretation " In order to observe clearly the effects of heat and cold, we must take a visible 
object and observe its changes occurring during its heating and subsequent cooling so that 
the effects of heat and cold become apparent to our senses." In the following 19th paragraphs 
of this chapter Comenius gave a rather systematic description (and also a partially correct 
interpretation) of the effects of continuous heating and cooling of water and air, and also 
stresses the reversibility of processes like, for example, evaporation and condensation, etc., 
preceding somehow the concept of latent heat. Comenius concludes this chapter as follows: "All 
shows therefore that both heat and cold are a motion, which had to be proved.". In the 
following chapter Comenius described and almost correctly explained the function of a 
thermoscope (‘vitrum caldarium’) but introduced his own qualitative scale with three degrees 
of heat above and three degrees of cold below with the ambient temperature in the middle. 
 The modern interpretation of heat was given by Čeněk Strouhal (1850-1922) [24] and its 
historical aspects were later detailed in [18,21,22].  
 
Some historical features of measuring heat and temperature 

With little doubts, until the work of Black and Irvine in the middle of 18th Century, 
the notions of heat and temperature (from temper or temperament first used by Avicenna in 
the 11th Century) were not yet distinguished in-between. Black’s work, together with that 
done by Magellan, revealed the quantity that caused a change in temperature (but which was 
itself not temperature) providing thus the modern concepts of latent heat and heat capacity. 
They explained how heat is absorbed without changing temperature and what amount heat is 
needed to increase a body’s temperature by one unit. The key factor in his theory was the new 
substance of heat (or ‘matter of fire’), called caloric, which crept in among the constituent 
parts of a substance and gave it expansibility. Although caloric differed from foregoing 
concept of phlogiston because it could be measured with an apparatus called a calorimeter, 
which was first designed by Wilcke and later used by Laplace, Lavoisier and others. 
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Nevertheless, caloric was seen as an imponderable element with its own properties. 
Unfortunately, the great pioneers, Irvine and Black, published almost nothing in their own 
lifetimes and their attitudes were mostly reconstructed from contemporary comments and 
essays published after their death. Irvine supposed that heat was absorbed by a body during 
melting or vaporization, simply because at the melting- or boiling- points sudden changes 
took place in the ability of the body to contain heat. Irvine’s account that the relative 
quantities of heat contained in equal weights of different substances at any given temperature 
(i.e., their ‘absolute heats’) were proportional to their ‘capacities’ at that temperature and it is 
worth noting that the term ‘capacity’ was used by both Irvine and Black to indicate specific 
heats. They also introduced the term ‘latent heat’ which meant the absorption of heat as the 
consequence of the change of state.  

Black’s elegant explanation of latent heat to the young Watts became the source of the 
invention of the businesslike steam engine as well as the inspiration for the first research in 
theory related to the novel domain of thermochemistry, which searched for general laws that 
linked heat, with changes of state. Rumford presented qualitative arguments for such a fluid 
theory of heat with which he succeeded to evaluate the mechanical equivalent of heat. This 
theory, however, was not accepted until later approved by Mayer and, in particular, by Joule, 
who also applied Rumford’s theory to the transformation of electrical work. The use of 
customary units called ‘calories’ was introduced by Favren and Silbermann in 1853. The 
characterization of one kilocalorie as 427 kilogram-meters was first launched by Mayer in the 
year 1845. The caloric-like description of heat as a fluid has survived, nevertheless, until 
today being a convenient tool for easy mathematical depiction of flows.  
 

 
Early thermometry showing the time-honored ice calorimeter, which was first intuitively used 
by Black and in the year 1780 improved by Lavoisier and Laplace. The heated body is cooled 
down while placed in ice and the heat subtracted is proportional to the amount of melted 
water. In the year 1852, Bunsen proposed its more precise variant while determining volume 
instead of weight changes (middle). The cooling calorimeter was devised 1796 by Mayer, 
Dulong and Petit, but became known through the experiments by Regnault. Thermochamical 
measurements were furnished by Favre and Silbermann in 1852 using the idea of Bunsen ice 
calorimeter but replacing ice by mercury the volume measurement of which was more 
sensitive. Favre and Silbermann are not widely known for their early construction of a 
combustion calorimeter, which was adjusted for higher pressures by Berthelot (known as 
today’s calorimetric bomb).       
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The roots of modern thermal analysis extends back to the 18th Century, again, because 
the temperature became better understood as an observable and experimentally decisive 
quantity, which thus turned into an experimentally monitorable parameter. Indeed, its 
development was gradual and somewhat international so that it is difficult to ascribe an exact 
date. First accepted definition of thermal analysis permits, however, identification of the 
earliest documented experiment to meet current criteria. In Uppsala 1829, Rudberg [14,21] 
recorded inverse cooling-rate data for lead, tin, zinc and various alloys. Although this 
contribution was recognized even in Russia by Menshutkin it was overlooked in the interim 
and it is, therefore, worthwhile to give a brief account herewith. 

The bare equipment thus used consisted of an iron crucible suspended by thin 
platinum wire at the center of a large double-walled iron vessel provided with a tight-fitting, 
dished with iron lid, through which passed a thermometer with its bulb in the sample. The 
inner surface of the outer container and the outer surface of the crucible were blackened to 
permit the maximum achievement of heat transfer. The spaces between two walls of the outer 
large vessel, as well as the top lid, were filled with snow to ensure that the inner walls were 
always kept at zero temperature. In this way a controlled temperature program was ensured 
once the crucible with molten metal or alloy had been positioned inside and the lid closed. 
Once the experiment was set up Rudberg noted and tabulated the times taken by the mercury 
in thermometer to fall through each 10 degrees interval. The longest interval then included the 
freezing point.  

The experimental conditions were, if anything else, superior to those used by careful 
experimentalist, such as Robert-Austin some 60 years later. The next experiment that falls into 
the category of thermal analysis was done in 1837 by Frankeheim who described a method of 
determining cooling curves (temperature vs. time). This method was often called by with his 
name but later also associated with the so-called Hannay’s time method, when temperature is 
increased every time (such a plot would resemble what we now call ‘isothermal mass-change 
curves’). In 1883, Le Chatelier [26] adopted a somehow more fruitful approach immersing the 
bulb of thermometer within the sample in an oil bath, which maintained a constant 
temperature difference (usually 20º between the thermometer and another one placed in the 
bath). He plotted time temperature curve easily convertible to the sample vs. environmental 
temperatures, factually introducing the ‘constant-rate’ or ‘quasi-isothermal’ program. At that 
time, thermocouples were liable to give varying outputs so that Le Chatelier was first to 
attribute an arrest at about red heat in the output of the platinum-iridium alloy to a possible 
phase transition. He deduced that thermocouple varying output could result from 
contamination of one wire by diffusion from the other one possibly arising also from the non-
uniformity of wires themselves. The better homogeneity of platinum-rhodium alloy led him to 
the standard platinum – platinum/rhodium couple so that almost seventy years after the 
observation of thermoelectricity, its use in thermometry was finally vindicated. 

The development of thermocouple, as an accurate temperature measuring device, was 
rapidly followed by Osmond (1886) who investigated the heating and cooling behavior of iron 
and steel with a view to elucidating the effects of carbon so that he factually introduced 
thermal analysis to then most important field: metallurgy. However, in 1891, Roberts-Austen 
[26] was known to construct a device to give a continuous record of the output from 
thermocouple and he termed it as ‘Thermoelectric Pyrometer’.  

Though the sample holder was a design reminiscent of modern equipment, its capacity 
was extremely large decreasing thus the sensitivity but giving a rather good measure for 
reproducibility. It was quickly realized that a galvanometer was rather insensitive to pick up 
small thermal effects. This disadvantage was improved by coupling two galvanometers 
concurrently and later the reflected light beam was directed to the light-tight box together 
with the slit system enabling exposition of the repositioned photographic plate. Stanfield 
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(1899) published heating curves for gold and almost stumbled upon the idea of DTA 
(Differential Thermal Analysis) when maintaining the ‘cold’ junction at a constant elevated 
temperature measuring thus the differences between two high temperatures. Roberts-Austen 
consequently devised the system of measuring the temperature difference between the sample 
and a suitable reference material placed side-by-side in the same thermal environment, thus 
initiating development of DTA instruments. Among other well-known inventors, Russian 
Kurnakov [2,5] should be noticed as he improved registration building his pyrometer on the 
photographic, continuously recording drum, which, however, restricted his recording time to 
mere 10 min.  

The term thermal analysis was introduced by Tamman within the years 1903-1905 
[27] who demonstrated theoretically the value of cooling curves in phase-equilibrium studies 
of binary systems. It was helped by this new approach that enabled the determination of 
composition of the matter without any mechanical separation of crystals just on basis of 
monitoring its thermal state by means of its cooling curves – the only method capable of the 
examination of hard-to-melt crystal conglomerates. It brought along a lot of misinterpretations 
- the legendary case of the high-alumina regions of the quartz-alumina binary system 
continuously investigated for almost hundred years. It, step by step, revealed that the mullite 
phase irregularly exhibited both the incongruent and congruent melting points in dependence 
to the sample course of equilibration. It showed that mere thermal analysis is not fully suitable 
for the study of phase equilibria, which settle too slowly. In 1909 there was elaborated another 
reliable procedure of preserving the high-temperature state of samples down to laboratory 
temperature, factually freezing-in the high-temperature equilibrium as a suitably ‘quenched’ 
state for further investigation. It helped in the consistent construction of phase diagrams when 
used in combination with other complementary analytical procedures, such as early X-ray 
diffraction or metallographic observations.  

By 1908, the heating or cooling curves, along with their rate derivatives and inverse 
curves, assumed enough sufficient importance to warrant a first review and more detailed 
theoretical inspection, Burgess [28]. Not less important was the development of heat sources 
where coal and gas were almost completely replaced by electricity as the only source of 
controllable heat. In 1895, Charpy described in detail the construction of wire-wound, 
electrical resistance, tube furnaces that virtually revolutionized heating and temperature 
regulation [29]. Control of heating rate had to be active to avoid possibility of irregularities; 
however, little attention was paid to it as long as the heat source delivered a smooth 
temperature-time curve. All early users mention temperature control by altering the current 
and many descriptions indicate that this was done by manual or clockwork based operation of 
a rheostat in series with the furnace winding, the system still in practical use up to late fifties.  

The first automatic control was published by Friedrich in 1912, which used a 
resistance box with a specially shaped, clock-driven stepped cam on top. As the cam rotated it 
displaced a pawl outwards at each step and this in turn caused the brush to move on to the 
next contact, thus reducing the resistance of furnace winding. Suitable choice of resistance 
and profiling of the cam achieved the desired heating profile. There came also the reduction 
of sample size from 25 g down to 2.5 g , which reduced the uncertainty in melting point 
determination from about 2 C to 0.5 C. Rates of about 20 K/min were fairly common during 
the early period later decreased to about quarter. It was Burgess [28] who considered 
significance of various curves in detail and concluded that the area of the inverse-rate curve is 
proportional to the quantity of heat generated dived by the rate of cooling. 

There was tremendous afford of early scientist to get realizable results by manual 
reading the measures, like citing G. Liptay while operating early derivatograph in turn of 
fifties   “I was working on my thesis, and I was the first to work on this then ancient 
instrument. It was a very hot summer with temperature over 30°C and I had to sit next to the 
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machine for 100 minutes at a time (10°C/min heating rate up to 1000°C) and record six 
marks in every minute: time, toroidal coil, temperature and the marks (DTA, DTG and TG 
signals) of the light spot galvanometer that were continuously danced on the wall. I could not 
move from this dark and hot room I could not leave the instrument. There was no chance to 
answer a phone, or have a quick bathroom brake. I was the “automation” in the system to do 
an appropriate readings of the signals from the galvanometer with sensitivity 10–10 projected 
onto the wall that moved constantly like overexcited spiders”. 

 

 
Upper: Thermo-Electric Pyrometer of Roberts-Austen (1881) showing the instrument (left) 
and its cooling arrangement (right) with particularity of the sample holder. Middle: Photo 
of the early set-up of Hungarian Derivatograph, one of the most frequent instruments in the 
former Eastern bloc. Below: Once popular DTA instruments by Netzsch showing the 
gradual sophistication from a manual macro-scale in early 1950s (left), additionally self-
computerized in our laboratory (1970s)  to the recent automatic micro-scale DSC in 2000s 
(right).   

The few papers published in the period up to 1920 gave little experimental details so 
that White was first to show theoretically in 1909 the desirability of smaller samples. He 
described an exhaustive study of the effect of experimental variables on the shape of heating 
curves as well as the influence of temperature gradients and heat fluxes taking place within 
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both the furnace and the sample [30]. It is obvious that DTA was initially more an empirical 
technique, although the experimentalists were generally aware of its quantitative potentialities. 
The early quantitative studies were treated semi-empirically and based more on instinctive 
reasoning and Andrews (1925) was first to use Newton’s law while Berg (1942) gave the early 
bases of DTA theory [5,7] (independently simplified by Speil). In 1939 Norton published his 
classical paper on techniques where he made rather excessive claims for its value both in the 
identification and quantitative analysis exemplifying clay mixtures [31]. Vold (1948) [32] and 
Smyth (1951) [33] proposed a more advanced DTA theory, but the first detailed theories, 
absent from restrictions, became accessible [4-13] by Keer, Kulp, Evans, Blumberg, Erikson, 
Soule, Boersma, Deeg, Nagasawa, Tsuzuki, Barshad, etc., in fifties.    

Most commercial DTA instruments can be classified as a double non-stationary 
calorimeter in which the thermal behaviors of sample are compared with a correspondingly 
mounted, inert reference. It implies control of heat flux from surroundings and heat itself is 
understood to be a kind of physical-chemical reagent, which, however, could not be directly 
measured but calculated on the basis of the measurable temperature gradients. We should 
remark that heat flow is intermediate by mass-less phonons so that the inherent flux does not 
exhibit inertia, as is the case for the flow of electrons. The thermal inertia of apparatus (as 
observed in DTA experiments) is thus caused by heating a real body and is affected by the 
properties of materials, which structure the sample under study.  

Theoretical analysis of DTA is based on the calculation of heat flux balances 
introduced by Factor and Hanks [34], detailed in 1974 by Grey [35], which premises were 
completed in 1975 by the consistent theory of Holba and Šesták [13,36]. It was embedded 
within a ‘caloric-like’ framework based on macroscopic heat flows between large bodies 
(cells, thermostats). The need of a more quantitative calibration brought about the committed 
work of ICTAC and the consequently published recommendations providing a set of the 
suitable calibration compounds. Calorimetric ‘pure’ (i.e. heat inertia absent) became the 
method of DSC (Diffential Scanning Calorimetry), which is monitoring the difference 
between the compensating heat fluxes while the samples are maintained in the pre-selected 
temperature program (Eyraud 1954) [37]. This is possible providing two extra micro-heaters 
are respectively attached to both the sample and the reference in order to maintain their 
temperature difference as minimal as experimentally possible. Such a measuring regime is 
thus attained only by this alteration of experimental set up where the temperature difference is 
not used for the measurement itself but is exclusively employed for regulation. It became a 
favored way for attaining the most precise measurements of heat capacity, which is close to 
the condition of adiabatic calorimetry. It is technically restricted to the temperature range up 
to about 700 °C, where heat radiation turns decisive and makes regulation complicated.  

Another modification was found necessary for high-resolution temperature derivatives 
to match to the ‘noise’ in the heat flow signal. Instead of the standard way of eliminating such 
‘noise/fluctuations’ by more appropriate tuning of an instrument, or by intermediary 
measurements of the signal in distinct windows, the fluctuations were incorporated in a 
controlled and regulated way. The temperature oscillation (often sinusoidal) were  
superimposed on the heating curve and thus incorporated in the entire experimentation – the 
method known as temperature-modulated DTA/DSC (Reading 1993 [38]). This was preceded 
by the method of so-called periodic thermal analysis (Proks 1969 [39]), which was aimed at 
removing the kinetic problem of undercooling by cycling temperature. Practically the 
temperature was alternated over its narrow range and the ample investigated was placed 
directly onto a thermocouple junction) until the equilibrium temperature for the coexistence of 
two phases was attained. 

The field growth lead, naturally, to continuous series of the US Calorimetry 
Conferences – CalCon  [40], which supposedly evolved from a loosely knit group operating 
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in the 1940s to a recent highly organized assembly working after the 1990s (among many 
others let us mention H.M. Huffman, D.R. Stull, G. Waddington, G.S. Parks, S. Sunner, J.J. 
Christensen, E.F. Westrum, J.P. McCullough, D.R. Stull, D.W. Osborne, W.D. Good, P.A.G. 
O’Hare, P.R. Brown, W.N. Hubbart, R. Hultgren, R.M. Izatt, D.J. Eatough, J. Boerio-Goates, 
J.B. Ott).It provided a good example how the democracy-respecting society should change the 
chairmanships every year, which, however, did not find a place in the statutes of later formed 
ICTA (4-years periods). Consequentially, the Journal of Chemical Thermodynamics began 
publication in the year 1969 firstly edited by L.M. McGlasham, E.F. Westrum, H.A. Skinner 
and others. 

 
Date of  Conference 
 
September 1945 
April 1947  
April 1948 
September 1949 
September 1950 
September 1951 
September 1952 
September 1953 
September 1954 
September 1955 
September 1956 
September 1957 
September 1958 
September 1959 
September 1960 
August 1961 
August 1962 
October 1963 
October 1964 
August 1965 
June 1966  
June 1967 
August 1968 
October 1969 
October 1970 
July 1971r 
July 1972 
June 1973 
July 1974 
July 1975 
September 1976 
July 1977 
July 1978 
July 1979 
August 1980 
October 1981 
July 1982 
 

Chairman  
 
H. M. Huffman 
H. M. Huffman 
D. R. Stull  
D. R. Stull  
G. Waddington  
E. J. Prosen  
W. DeSorbo  
E. F. Westrum, Jr. 
H. A. Boorse  
D. H. Andrews  
D. N. White  
J. P. McCullough 
D. W. Osborne  
J. E. Kunzler  
J. A. Morrison  
G. T. Armstrong 
W. N. Hubbard  
R. Hultgren  
O. J. Kleppa  
D. L. Hildenbrand 
C. E. Vanderzee 
G. C. Sinke  
E. D. West  
S. R. Gunn  
J. M. Sturtevant  
J. J. Christensen  
H. Watts  
H. E. Flotow  
R. L. Biltonen  
S. J. Gill  
L. G. Hepler  
W. D. Good  
J. T. S. Andrews 
G. K. Johnson  
G. Bertrand  
C. R. Jolicoeur  
P. A. G. O'Hare 
 

Treasurer 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C. E. Messer  
C. E. Messer  
C. E. Messer  
G. T. Furukawa 
G. T. Furukawa 
G. T. Furukawa 
R. H. Busey  
R. H. Busey  
R. H. Busey  
R. H. Busey  
R. H. Busey  
R. H. Busey  
W. D. Good  
W. D. Good  
W D. Good  
W. D. Good  
W. D. Good  
W. D. Good  
D. J. Eatough 
D. J. Eatough 
D. J. Eatough 
D. J. Eatough 
D. J. Eatough 
D. J. Eatough 

Meeting Place 
 
Chicago, IL  
Atlantic City, NJ 
Chicago, IL 
Cambridge, MA 
Evanston, IL  
New York, NY 
Washington, DC 
Chicago, IL 
Schenectady, NY 
Minneapolis, MN 
Baltimore, MD 
Portsmouth, NH 
Chicago, IL  
New Haven, CT 
Gatlinburg, TN 
Ottawa, Canada 
Berkeley, CA 
Bartlesville, OK 
Gaithersburg, MD 
Ames, IA  
Boulder, CO 
Thousand Oaks, CA 
Midland, MI 
Portsmouth, NH 
Gaithersburg, MD 
Orono, ME  
Park City, UT 
Worcester, MA 
Knoxville, TN 
Seattle, WA 
Argonne, IL 
Sherbrooke, Canada 
Logan, UT Kent 
OH Eufaula, AL 
Gaithersburg, MD 
Snowbird, UT 
Williamsburg, VA 
  

 
In the sixties, various thermoananytical instruments became available on the market 

and since that the experienced and technically sophisticated development has matured the 
instruments as automatons to reach a very advanced level, which certainly includes a 
comprehensive computer control and data processing. Their description is the subject of 
numerous manufacturers’ booklets and manuals, addressers on websites, etc., so that it falls 
beyond the scope of this note. 
 
Thermal analysis in the territory of Czech-Slovakia and its impact on ICTA  

The development of standard methods of thermal analysis in the territory of present-
day Czech Republic is linked with the names of  O. Kallauner (1886-1972) and J. Matějka 
(1892-1960) [1] who enabled that this novel technique came into a common use during the 
course of a period of so called “rational analysis” of ceramic raw materials replacing the 
process of decomposition of clay minerals by digestion with sulphuric acid which factually 
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played in that time the role of the contemporary X-ray diffraction. They were strongly 
effected by the work of H. LeChatelier [25] and their visits at the Royal Technical University 
of Wroclaw (K. Friedrich, B. Wohlin) where the thermal behavior of soils (bauxite) was 
investigated during heating and related thermal instrumentation was elaborated [41] . After 
the World War I, Matějka performed a broad investigation of chemical transformations of 
kaolinite under heating (5g in-weight, 30 C/min, reproducible location of the thermocouple 
junction under reproducible sample packing) and observed as the first the water liberation in 
the range of 500-600 C associated with the formation of mineral Al2O3-2SiO2 (dissolvable in 
acids) and its further exothermic transformation to Al8Si3O18 (~ dumotierite) at 900 C and 
coexistence of SiO2  with sillimanite above 1100 C [42]. This study was later esteemed by R.C. 
Mackenzie [8] who pioneered modern thermal evaluation of clays.  

The development of thermogravimetry is connected with the name S. Škramovský 
(1901-1983) who investigated thermal decomposition of complex oxalates (of Sc, Pb and Bi) 
which led him in 1932 to his own construction of an apparatus named “stathmograph” (from 
Greek “stathmos” = weight) [43] under consequence of the work of Guichard. A weighted 
sample was placed into the drying oven on a dish suspended on a long filament passing 
through a hole in its upper wall (forming the balance case) to a hook on the left arm of an 
analytical balance. A mirror was attached to the middle of the beam reflecting the image of 
alight slit into a slowly rotating drum lined with photosensitive paper. The vibration was 
reduced by an attached glass rod immersed into paraffin oil and temperature registered 
automatically by means of a mercury thermometer provided by platinum contacts distributed 
along the whole length of capillary. He pioneered his technique for various applications 
(pharmacology).  

Much credit for the development of TA methods in the former Czechoslovakia after 
the World War II must be attributed to R. Bárta (1897-1985) as he stimulated his coworkers 
(S. Procházka, V. Šatava, M. Čáp, M. Vašíček) to construct devices for DTA and TG and the 
application of these measurements to phase analysis [44] (respectively published in the 
institutional proceedings in 1954, 1955 and 1956). It also lead to the development of few 
samples of commercially produced TG instrument “TEGRA” [45] 

. Some original principles and unique techniques were developed and applied by the 
Czech-Slovak scientists, such as  I. Proks (Periodic TA [39]), J. Brandštetr (Enthalpiometry 
[46]), J. Komrska (Photometric TA [47]), A. Bergstein (Dielectric TA [48]), S. Chromý 
(Photometric TA [49]), V. Šatava (Hydrothermal TA [50]), V. Balek (Emanation TA [51]) or 
M. Vaniš (Accelerated TA [52]). Worth mentioning is the introduction of multi-store (ribbed) 
crucible for thermogravimetry [53], invention of new method for kinetic data evaluation [54], 
kinetic model (fractal) equation often named after the authors [55] and a first attempt to solve 
the kinetic problem of oscillatory reactions [56]. Other important reports tackled the 
classification of calorimetry [57] or the application of theoretical TA (thermodynamics) in 
construction of phase diagram [58].   

 The development of the determination of heat capacities at high- and low- 
temperature ranges is worth mentioning. A high-temperature calorimeter was designed by the 
M. Roubal [59] allowing determination of heat capacities in the range of 900-1900 K. V. 
Pekárek initiated the construction of a isoberobolic calorimeter for the determination of 
hydrogenation heats in catalytic studies and V. Tydlidát designed a calorimeter for 
investigating the hydration of cement pastes at increased temperatures [60]. Thermochemical 
analysis was successfully studied by V. Velich [61] using an isoperibolic calorimeter with an 
already on-lined computer. The important invention was done within the work of the Slovak 
Institute of Physics in Bratislava where L. Kubičár [62] designed a new twin dynamic high-
temperature calorimeter for the measurements of small thermal effect and introduced the 
pulse method for heat diffusivity measurement. 
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Thanks to the Bárta’s undertakings the informal discussions on thermal analysis was 
already held just after the World II curiously unaffected by his undermined health after his 
return form the Nazis concentration camp. The entire series of thermoananlytical conferences 
were started within the continuous Bárta’s activity at the Department of Glass and Ceramics 
of the Prague Institute of Chemical Technology by fifties despite very sever political situation 
when many of renowned scientists and professor were expelled from their jobs by the 
communistic totalitarianism (including Bárta). Initial, recently obsolete terminology, 
(thermography) was gradually replaced by the recognized terms: thermal analysis or DTA and 
the final adjustment was made by the Slovak thermoanalysts, who started their famous and 
someway outstanding project of the national (and also international) conferences, abbreviated 
as TERMANALs, which continue their earnest to exist until today. 

It was positively effected by the foundation of the Slovak Group on Thermal Analysis 
1972 (M. Vaniš, O. Koráb, V. Tomková, Š. Svetík, P. Králík, late A. Sopková, S. Fajnor, V. 
Jesenak, Z. Hrabě, J. Mailing, E. Smrčková, E. Jona) and two years later the Czech Group on 
Thermal Analysis (see following photo) both acting under the roof of Czech-and-Slovak 
Chemical Society. 

 

K. Tobola, K. Habersberger (Chairman), M. Nevřiva, late J. Rosický, below P. Holba. M. 
Beránek, V. Balek (Vice-chairman) and J. Šesták (Secretary) as the executive of the Czech 
Working Group on Thermal Analysis in the year 1977; right: front-pages of various domestic 
proceedings gradually published in the seventies. 
 

Very important discussion meetings, which effected the early construction of 
international cooperation, were curiously held in Prague during fifties. Though kept under 
surveillance of communistic secret police, Prof. Paul D. Garn (1920-1999) and later, for the 
most part, Dr. Robert C. Mackenzie (1920-2000) paid personal visits to see Prof. Rudolf Bárta. 
Especially, during the 3rd Thermography Meeting in Prague, Dr. Mackenzie together with Drs 
Šatava, Čáp, Vašíček, Procházka (curiously including Šesták, who was then a postgraduate 
student) agreed on the project of an international organization, which would assist an 
international exchange and being preliminary of a help for discriminated scientists, who 
started to languish inside the former (so called) ‘Eastern Block’ (meticulously separated from 
the other world by an “iron fence”).  

Thus a special notice should be paid to the lengthy efforts and services of 
International Confederation of Thermal Analysis (ICTA) later including Calorimetry 
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(ICTAC) as an important forerunner of the field of thermal analysis. The first international 
conference on thermal analysis held in the Northern Polytechnic in London, April 1965, 
consisted of about 400 participants from various countries, where the choice of key lectures 
offered the first account of thermoanalysts notable in the field progress. 

 
5th Congress of Czech natural 

scientists and physicists, Prague 1914 (already 
involving some aspects of thermometric 
studies) 

0th Thermography Discussions, 
Prague 1955 

1st Thermography Day,  
Prague 1956 

2nd Conference on Thermography,  
Prague 1958 

3rd Conference on Thermography,  
Prague 1961 

4th Conference on DTA,  
Bratislava 1966 

5th  Conference on DTA,  
Smolenice 1970 

6th Czechoslovak Conference on TA: 
TERMANAL, High Tatras 1973 

7th , 8th  and 9th  TERMANALs,  
High Tatras 1976, 1979 and 1982   
            10th  TERMANAL and 8th ICTA,   
Bratislava 1985 
Early TA meetings in the former 
Czechoslovakia might initiate the ICTAC 
foundation 

Professors P.D. Garn and R. Bárta, meeting 
in Prague 1958 

 
The 1965 meetings paved the way to the newborn opportunity for a better international 
environment for thermal analysis assisted by the great pioneers such as B.R. Currell, D.A. 
Smith, R.C. Mackenzie, P.D. Garn, R. Bárta, M. Harmelin, W.W. Wendlant, J.P. Redfern, L. 
Erdey, D. Dollimore, C.B. Murphy, H.G. McAdie, L.G. Berg, M.J. Frazer, W. Gerard, G. 
Lombardi, F. Paulik, C.J. Keattch, G.  Berggren, R.S. Forsyth, J. Šesták, M.A. Dudley, W.L. 
Charsley, R. Otsuka, T. Sudo, G. Takeya, C. Duval, M. Vaniš, P. Imriš, B. Číčel, K. Melka, J. 
Skalný, S. Yariv, J.J. Fripiat, S.K. Bhattacharyya, H.L. Friedman, K. Heide, V. Šatava, E. 
Segal, T.R. Ingraham, L. Eyrund, C.D. Doyle, T.L. Webb, W. Lodding, D.J. Swaine, A.V. 
Nikolayev, J.E. Kruger, H. Lehmann, M. Müller-Vonmoos, F.W. Wilburn, W. Bodenheimer, A. 
LaGinestra, B. Dobrovišek, D. Delič, A. Langier-Kužniarowá, J.H. Sharp, J.L. White, R.L. 
Stone, J.L.M. Vivaldi, etc., in their effort to establish such a constructive scientific forum to be 
cooperative for all thermoanalysts. An international platform of thermal sciences then began 
in earnest when ICTA was established in Aberdeen, September 1965, which has productively 
kept going until now appreciative the precedents of friendly manners, scientific merit and 
cooperative frame of minds. 
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. However, the original intention of ITCA as to enhance and fully open an 
international cooperation was somehow elapsed and from the first incorporation of the 
Eastern scientists among the ICTA officers at the turn of sixties (Berg, Bárta, Erdey) no one 
from the East was further elected into the ICTA Executive, which was partly due to the 
anxiety for possible vexatiousness imposed by the Eastern governments and partly due to the 
executive’s feeling of an unchanged comfort to stay at the office as long as possible. 
Unfortunately, it later created unspoken feeling of certain ‘lobbyism’ as, explicitly, there was 
recently elected from the North American region the forth candidate for the ICTA president 
leaving thus the Easterners to keep waiting in line for more than 30 year. 
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One of the topmost achievements of the Czech-Slovak thermoanalysts was the 
organization of the 8th ICTA in Bratislava, August 19-23, 1985. Factually, it was a brave 
attempt to prepare and carry out an open international conference in communistic 
Czechoslovakia where a democratic presentation was yet sanctioned and where a “socialistic 
preferences” were enforced. In spite the political pressure and under the close watch of secret 
police the invited plenary lectures were equally aimed also at the Western scientists (R.C. 
Mackenzie, Scotland and I. Proks, Slovakia; T. Ozawa, Japan; G. Lombardi, Italy Z.G. Szabo, 
Hungary, E. Gmelin, Germany; V. Jesenak, Slovakia; V.V. Boldyrev, USSR; B. Wunderlich, 
USA and H.G. Wiedemann, Switzerland - the latter two were the first immigrant scientist 
from the past East Germany to be invited as honorary guests). It was also for the first time that 
the scientist from so called ‘hostile capitalistic countries’ were allowed to visit 
Czechoslovakia (such as S. Yariv from Israel or M.E. Brown from South Africa). Thus it is 
worth to remember and yet esteem the credibility of the ICTA’8 organizing committee that 
was bravely acting as follows: 

 
M. Hucl, Chairman,  

Slovak Technical University, Bratislava;  
V. Balek, Vice-chairman,  

Nuclear Research Institute, Řež; 
O. Koráb, Secretary,  

Slovak Technical University, Bratislava; 
J. Šesták, Scientific Program, 

Academy of Sciences, Prague; 
M. Vaniš, Exhibition,  

Slovak Technical University, Bratislava; 
A. Blažek, Proceedings,  

Institute of Chemical Technology, Prague;  
V. Tomková, Executive Secretary, 

Slovak Technical University, Bratislava;  
K. Habersberger, Conference 

Affairs, Academy of Sciences, Prague;  
Š. Svetík, Conference Affairs,  

Slovak Technical University, Bratislava; 
P. Králík, Conference Affairs, 

 Technical University, Košice; 
                    Conference committee and      ⇒ 
V.B. Lazarev awarding R.C. Mackenzie 

 

 
Progres of thermal ananlysis was effectively supported by the allied foundation of 

international journal, which editorial board was recruited from the key-speaker of both 1965 
conferences. In particular it was Thermochimica Acta that appeared in the year 1970 by help 
of Elsevier and, for a long time, edited by Wesley W. Wendlandt assisted by wide-ranging 
international board (such as B.R. Currell, T. Ozawa, L. Reich, J. Šesták, A.P. Gray, R.M. Izatt, 
M. Harmelin, H.G. McAdie, H.G. Wiedemann, E.M. Barrall, T.R. Ingraham, R.N. Rogers, J. 
Chiu, H. Dichtl, P.O. Lumme, R.C. Wilhoit, etc.) see below enclosed copy of its front-page.. 

It was just one year ahead of the foundation of another specialized Journal of Thermal 
Analysis, which was brought into being by Judit Simon (who has been serving as the editor-
in-chief even today) and launched under the supervision Hungarian Academy of Sciences 
(Académia Kiadó) in Budapest 1969 (L. Erdey, E. Buzagh, F. and J. Paulik brothers, G. 
Liptay, J.P. Redfern, R. Bárta, L.G. Berg, G. Lombardi, R.C. Mackenzie, C. Duval, P.D. Garn, 
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S.K. Bhattacharyya, A.V. Nikolaev, T. Sudo, D.J. Swaine, C.B. Murphy, J.F. Johanson, etc.,) 
to aid preferably the worthwhile East European science suffering then under the egregious 
political and economic conditions. 

 

 
Group photography of the ICTA Council meeting in the castle Liblice near Prague, which 
took place at the occasion 8th ICTA Conference in Bratislava 1985 (former Czechoslovakia), 
celebrating the 20th anniversary of ICTA foundation. From left: Edward.L. Charsley 
(England), behind Michael E. Brown (South Africa), Bordas S. Alsinas (Spain), late Walter 
Eysel (Germany), late Vladislav B. Lazarev (Russia), late Paul D. Garn (USA), John O. Hill 
(Australia), John Crighton (England), Tommy Wadsen (Sweden), Joseph H. Flynn (USA), 
Patric K. Gallagher (USA), Hans-Joachim Seifert (Germany), Slade St.J. Warne (Australia), 
behind Klaus Heide (Germany), Vladimír Balek (Czechia), late Viktor Jesenák (Slovakia), 
Milan Hucl (Slovakia), Jaroslav Šesták (Czechia), late Jaroslav Rosický (Czechia), behind 
Shmuel Yariv (Izrael), right Erwin Marti (Switzerland) and Giuseppe Della Gatta (Italy). 
Bottom are exampled the early front pages of below mentioned journals and the emblem of 
ICTAC.  
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The first executives of the International Confederation on Thermal Analysis 
 

ICTAC 1965-68 1968-71 1971-74 1974-77 
President L.G. Berg (USSR) C.B. Murphy 

(USA) 
H.R. Oswald  
(Switzerland) 

H. Kambe 
(Japan) 

Vice-President ----- R. Bárta 
(Czechoslovakia) 

H. Kambe 
(Japan) 

H.G. McAdie 
(Canada) 

Secretary J.P. Redfern 
(England) 

J.A. Hill 
(USA) 

G. Lombardi 
(Italy) 

G. Lombardi 
(Italy) 

Treasurer R.C. Mackenzie 
(Scotland) 

R.C. Mackenzie 
(Scotland) 

R.C. Mackenzie 
(Scotland) 

R.C. Mackenzie 
(Scotland) 

Past-President ----- L.G.Berg 
(USSR) 

C.B. Murphy 
(USA) 

H.R. Oswald 
(Switzerland) 

Ordinary 
members 

R. Bárta 
(Czechoslovakia) 
S.K. Bhattacharrya 
(India) 
C. Duval 
(France) 
L. Erdey  
(Hungary) 
T. Sudo  
(Japan) 
D.J. Swaine 
(Australia) 

S.K. Bhattacharrya 
(India) 
C. Duval 
(France) 
H. Kambe 
(Japan) 
G. Krien 
(BRD) 
G. Lombardi  
(Italy) 
D.J. Swaine 
(Australia) 
T.L. Webb 
 (South Africa) 
E.I. Yarembash 
(USSR) 

P.K. Gallagher 
(USA) 
M. Harmelin 
(France) 
M.D.Karkhanavala 
(India) 
G. Krien  
(BRD) 
O.T. Sörensen 
(Denmark) 
S.St.J. Warne 
(Australia) 
T.L. Webb  
(South Africa) 

P.K. Gallagher 
(USA) 
M. Harmelin 
(France) 
M.D.Karkhanavala 
(India) 
V.B. Lazarev 
(USSR) 
H. Lehmann 
(BRD) 
F. Paulik 
(Hungary) 
O.T. Sörensen  
(Denmark) 
S.St.J. Warne 
(Australia) 

Chairmen of 
Committees 

  R. Bárta, Honorary 
president   
(Czechoslovakia) 

 

Standardisation H.G. McAdie 
(Canada) 

H.G. McAdie 
(Canada) 

H.G. McAdie 
(Canada) 

P.D. Garn  
(USA) 

Nomenclature R.C. Mackenzie 
(Scotland) 

R.C. Mackenzie 
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Some attention-grabbing photos from various thermoanalytical meetings 
 

 
Some illustrative photos from international meetings, where we can recognize some 

renowned personalities, for example (clockwise from the upper left) the occasions of 
Termanal’73: late M. Malinovský and G. Lommbardi; Termanal‘76: V.Tomková, late V. 
Jesenák and V. Šatava; Budapest‘75: F. Paulik, D. Schultze and W. Hemminger; Japan‘91: 
M.Taniguchi, late C.J. Keattch, late R. Otsuka, S. St. J. Warne, H. Suga and H. Tanaka; 
Zakopane‘87: K. Wiczorek-Ciurowa, B. Pacewska and J. Pysiak; and Denmark‘76: O. Toft 
Sorensen, K. Lonvik and J.L. Holm.   
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What are the contemporary trends in more widely comprehended 
fields of thermodynamics and applied thermal analysis? 
 
J. Šesták 
Institute of Physics, Academy of Sciences, Cukrovarnicka 10, CZ-16253 Prague 6, Faculty of 
Applied Sciences, University of West Bohemia, Studentska 8, CZ- 30614 Pilsen,  
both Czech Republic, Email: sestak@fzu.cz. 
 
Abstract 
Yet non-discussed spheres of applied thermal sciences are revealed such as the artificial 
concept of entropy, the validity of the 2nd Law, the analogy of different flow laws and 
Schrödinger equation, thermodynamics of ecosystems and the meaning of ‘exergy’, repetitive 
oscillation processes and quantum diffusion. A detailed attention is also paid to the concepts 
of ‘caloricum’ and its relation to information as well as to recent fields of serviceable 
thermodynamics (econophysics and biological ecosystems). The areas under discussion were 
the subject of the key lecture presented at the ECCTAE 2005 and of the invited plenary 
lectures at the XVII. Int. Conf. TERMANAL (Stara Lesna, Slovakia, Oct. 2005) and Summer 
Int. School on Thermodynamics for Environment TALES  (Zakopane, Poland, Sept. 2005).  
 
Introduction 

Thermal analysis has achieved a distinguished state of sophistication, which can be 
seen in the high level of grown-up instrumentation and computerized interpretation of data 
measured. It still uses the well-build grounds of the philosophy of thermal analysis but there is 
not much space left in the further development of the theories involved, which are 
conventionally based on the principles of caloric theory visualizing heat as a  kind of fluid 
(similar to diffusion). The recent thermoanalytical books maintain the traditional theoretical 
comprehension [1] but, in a way, also keep habitual repeating the customary concepts for 
almost 40 years [2]. The territory of thermal treatment and analysis can become the most 
generally enhanced aspect of thermodynamics because thermal properties of sample material 
are monitored using various instrumental means. Temperature control is one of the basic 
parameters of all experiments, but there are only a few alternatives for its regulation, i.e., 
isothermal, constant heating/cooling, oscillating and modulated, or sample determined (during 
quenching or explosions). Heat exchange is always part of any experiment so reliable 
temperature measurements and control require improved sophistication. These instruments 
can also be considered as “information transducers”, invented and developed through the skill 
of generations of scientists in both the laboratory and manufacturers’ workshops. 

The process of development is analogous to the process for obtaining useful work; 
where one needs to apply, not only energy, but also information, so that the applied energy 
must either contain information itself, or act on some organized device, such as any 
thermodynamic engine understood as an energy transducer. Applied heat may be regarded as 
a “reagent”, which, however, is lacking in information content in comparison with other 
instrumental reagents richer in information capacity, such as various types of radiation, fields, 
etc. We, however, cannot change the contributed information content of individually applied 
reagents and we can only improve the information sophistication of our gradually invented 
transducers. This may be related to the built-in information content of each distinct “reagent-
reactant”, e.g., special X-rays versus universal heat, which is important for the development 
of the field in question. It certainly does not put a limit on the impact of combined multiple 
techniques in which the methods of thermal analysis can play either a crucial or a secondary 
role. Both interacting fields then claim superior competence (e.g., thermodiffractometry). 
These simultaneous methods can extend from ordinary combinations of, e.g., DSC with XRD 



 45

or microscopy, up to real-time WAXS-SAXS-DSC, using synchrotron facilities. Novel 
combinations, such as atomic force microscopy fitted with an ultra-miniature temperature 
probe, are opening new perspectives for studies on materials, and providing unique 
information rewards. However, the basic scheme of inquiring process remains resembling. 

 
Instrumentation: 

 TA “core” domain of bulk properties measurements:                             
thermometry (DTA, DSC), TG, EGA, thermodilatometry,  

 Enlarged “environment” of observations:                                                 
combination with XRD, microscopy, mass spectroscopy upto the real time WAXS-
SAXS, SME or spot tunneling force microscopy with ultra-miniature T-probe       

Theory: 
 TA “core” description remains untouched:                                                         

rather slow penetration of true non-equilibrium studies 
 TA enlarged “environment” of associated fields of applied heat:                            

is yet outside of attention though the principles of heat flows are similar differing only 
in their dimension, intensity and impact effects 

Societal life:  
  TA “core’ societal behavior remains conservative:                                           

ICTAC does what is only traditional to their ‚everlasting‘ executive structure 
 TA enlarged “environment” of associated impact of science of heat:            

directed to material applications, no attention yet to generalized fields of thermal 
science and thermophysics within macro- and micro-scales  
 
We can eventually anticipate certain trends for future instrumentation, which would be 

entirely based on computer handling out the thermal data without any need of temperature 
regulation. A low-inertia measuring head can be inserted into a suitable preheated furnace and 
the heating curve is recorded for both the sample and the reference and the computer program 
makes it possible to evaluate any desired type of outcome (like DTA/DSC) just by an 
appropriate subtraction and combination of active (sample) and passive (reference) heating 
curves. In the age of computer handling, such a relatively simple arrangement would 
substantially reduce the need of yet expensive instrumentation based on a traditional 
temperature control [1,3]. 

 We, however, should become adequately attentive to unseen limits of sophistication, 
which inexhaustible erudition may bring hidden side-effects for a multifaceted instrumental 
design, e.g., intentionally modulated temperature programs (and its unconventional 
application to analyze complex processes) witnessed in the light of innate source of natural 
oscillation modes due to the localized surface-to-surface impedance forcing the heat transfer 
pulsation (usually to appear within miniature sample holders). In such exceptionally small and 
almost infinitesimal thermally controlled arrangements some up until now undefined 
principles of microscopic uncertainty may be found to restrain the simultaneously reliable 
determination of temperature and heat flux (similarly like the Heisenberg quantum 
determination of particle position and momentum). It can encompass such a connotation that 
we cannot determine the temperature precisely enough for large heat flows and vice versa.  

We should also bear in mind that the problem of heat flows are both dissimilar in the scale 
but similar in the description assuming that we have different magnitude of awareness such as 
Interstellar – astrophysics,  Macroscopic – Earth weather, Human-size – shelters, clothing, 
Microscopic devices – integrated circuits, Microscopic – chemical reactions and/or           
microflow in thermal physics and Submicoscopic – quantum world.    
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Control of heat transfer in our intimate world:
Heat protection and Isolation aspects

Shelters, house building (aspects of our accommodation)

Clothing and outfits (aspects of our thermal feeling) 

Foot storage (aspects of  diet)

World weather – eminent interest for everyone

 
The classical theory of thermal science gradually developed toward the end of the 2nd 

Millennia (see next figure), however, it has recently moved a step forward in various areas of 
application. This wider perception is still based on the traditional concept of thermodynamics 
[1] but it also brings in some nontraditional views yet substandard in expert public [3]. It can 
be witnessed in the range of the published papers and books, conferences conveyed and new 
ideas developed. The state of current affairs can be categorized into the following spheres: 

(1) Traditionally the most obscure is an artificial concept of entropy and rather 
exceptional form of the Second Law of Thermodynamics. Whereas the universal laws have 
mostly the form of conservation laws, the logical structure of this second law is quite 
different. Ultimately formulated, it is a law of irreparable waste of “something” in every real 
physical process. That is why the criticism aimed at the second law has the history as long as 
the law itself and, moreover, in recent decade an unprecedented number of challenges have 
been raised against it from the position of quantum mechanics [4,5]. These arguments, 
however, are as a rule, enormously complicated with numerous approximations and neglects 
and consequently rather disputable. 

 

GravitGravityy
⇓⇓ PlankPlank lengthlength √√((ghgh/c/c33)) = = 1010--3434

⇑ Thermal length h/√(mkBT)

Heat

Going down to ultra-low temperatures: T ≤ 4 K

Mikrogravitation:
going up to space-lab

How to get rid/acquainted from externally applied forces
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(2) There is another approach trying to couple historical caloric, artificially introduced 
entropy and the modern concept of information [6,14]. In this case, for the potential energy 
corresponding to the amount of caloric kept at the temperature holds a direct proportionality, 
which bears a perfect analogy with other potentials known from physics, such as gravitational 
and electrostatic potentials. After the terminological substitution of heat-energy by innovative 
heat-entropy it is only a technical problem to reformulate two fundamental thermodynamic 
laws in a manner which is common in classical axiomatic thermodynamics [6], namely, 
energy is conserved in any real thermal process and caloric (heat-entropy) cannot be 
annihilated in any real thermal process. 

 

 
 
Approximate sketch of the growth of thermodynamic conception with the portraits of some 
famous pioneers, left column from above: Joseph Black (1728-1799), Sadi Nicholas Carnot 
(1796-1832), Rudolf Julius Clausius (1822-1888), Josiah Willand Gibbs (1839-1903), 
Ludwig Eduard Boltzmann (1844-1906), right: Kelvin, Baron of Larges, Lord Williams 
Thompson (1824-1907), Jean Baptiste Fourier (1768-1830),  James Clark Maxwell (1831-
1879), Max Carl Planck (1858-1947), Lars Onsager (1903-1976), middle: Sir Issak Newton 
(1642-1726), Clifford Ambrose Truesdell (1921-) and Ilya Prigogine (1917-2003).            

 
(3) Thermal flow (Fourier Law) can also be associated with a generalized perception of 

flow in analogy with diffusion (Fick Law) or the flux of electric current (Ohm Law). Any of 
these phenomena involves the movement of various entities, such as mass, momentum, or 
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energy, through a medium, fluid or solid, by virtue of non-uniform conditions. The 
significant reciprocity can be found for the famous Schrödinger equation when taking into 
account a diffusion process as something fundamental [7-9] and intimately related to light 
and matter. 

 (4) There are various implications of the modern theories of non-equilibrium 
phenomena [10,11] and Thermal flow (Fourier Law) can also be associated with generalized 
perception of flow in analogy with diffusion (Fick Law) or the flux of electric current (Ohm 
Law). Any of these phenomena involves the movement of various entities, such as mass, 
momentum, or energy, through a medium, fluid or solid, by virtue of non-uniform conditions. 
The significant reciprocity can be found for the famous Schrödinger equation when taking 
into account a diffusion process as something fundamental [7-9] and intimately related to 
light and matter associated world of fractal and generalized power laws [12,13]. First 
provides a forte to the application of thermoananlytical results to material’s everyday utility 
(disequilibrium and kinetic phase diagrams [11]) while the latter gives another (fractal [12]) 
dimension to the traditionally viewed Euclidean geometry [3] conventionally applied in the 
description of solid-state reactions [14].  

(5) Worth of noting is a recent exceptional approach [15], which presents a consistent and 
well completed theory of ecosystems based on extended thermodynamic concepts including 
the interpretation of the First and the Second Law within biological systems functioning far 
from equilibrium. Prigogine’s concepts [3,10] are often cited to explain the reactions involved 
and perturbations to occur. The introduction of a new notion ‘exergy’ for the traditional 
perception of useful energy [15,16] stands for a practical concept in a more comprehensive 
explanation of the ecosytem’s feedback and growth-patterns. It is a fruitful and unique 
combination of two authors working in apparently dissimilar areas, one in the field of 
biophysics [16] and the other being the expert in dissipative structures [17]. However, it worth 
mentioning that the widespread concept of sustainability is no rigorous enough so that the 
popular ecologic idea of a sustainable development runs often counter to the basic laws of 
thermodynamics taking almost a shape of myth since our artificial process of overproduction 
cannot be inexhaustibly socked by the biosphere’s entropy draw-off-pump [14]. 

(6) A new exciting area has become the world of energetic (thermal) biology providing 
the existence of autonomous agents capable to intermediate non-equilibrium processes and 
yield evolution [18]. This is the research domain, which is already under the strenuous 
themoanalytical assistance, which is documented by a choice of studies recently published in 
the thermoanalytical journals but yet missing a wider translation into the general biological 
concepts (so called ‘4th Law of thermodynamics’ [15,18]).. 

(7) The novel domain, which is very important to the progress or maybe even economical 
survival of civilization [20] is the applied field of economy  and sociology, where beside the 
modern mathematics [21,22,24] the contemporary figure of thermodynamics was applied 
giving the rise of new field called ‘econophysics’ [23]. This field is of interest for both the 
physicists, who find the application of statistical physics, stochastic dynamics, short- and 
long-range correlations and self-similarity concepts to economic systems challenging their 
intricacy and fascinating complexity and the economists, who work in the financial world 
using semiempiral analysis of a huge number of interacting subsystems necessarily working 
in different scales. It again shows importance of interdisciplinarity where two different 
specializations optimally merged each other [24-26], namely the truncated Levy’s distribution 
used to model statistical properties of stock index [24] with the description of critical 
phenomena [17,22] and scale invariance, which is favorite in scientific endeavor of phase 
transitions and analysis of many particle systems [27].   

 (8) The oscillatory processes, which we often face in everyday nature (Liesegang's rings, 
shells ribs, tree rings or Belousov–Zhabotinsky reactions), should not be omitted as they lay 
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in the center of examinations for more than a century [3]. The associated quantum diffusion 
[14,19] is a particular case of Brownian motion when accounting on the fact that the 
Brownian and quantum movements are indistinguishable by intermitted measurements in the 
configuration space so that the class of self-organized periodic reactions are characterized by 
the Planck quantum constant, ħ. 

 

 
Examples of common, co-centric patterns widely met in nature and believed to arise by the 
same manner of some generalized mechanism. From left, there are shown examples of 
processes taking place within long-, middle- and short-range interval of reaction time. The 
cross-section of the natural semiprecious stone agate, shaped by hydrothermal reaction in 
geological formations. Middle left, shells and the strips initiated by dye centers, which are 
responsible for the continuous pigmentation process and the cross-section of tree trunk of about 
100 years old pinewood, indicating the northern direction by more dense tree-rings created 
due to the less favored growth conditions (lower temperature, etc., typical for the growth-ring 
separation in general). Right, Liesegang’s rings of silver chromate crystallites formed during 
the diffusion controlled solid-liquid chemical reaction in a Petri plate when placing a crystal 
of silver nitrate at the center of a glass plate coated with gelatin containing a dilute solution 
of potassium dichromate. In all such cases the ring-band separation is related to the instant 
propagation velocity at which the diffusion infiltrates the space available, its geometrical 
arrangement and the size of propagating species, all constituting the proportionality, which is 
governed by the value of about 6.6 x10-34 [J s] that exhibits a striking coincidence with the 
Planck constant (ordinary acknowledged to control the wave relations in microcosmos [19].  

 
It is evident that new combinations and cross-disciplinarily cooperation are inevitable to 

assure the further progress of science (and thermal science in particular) in all such branches 
where the generalized thermodynamic principles can be applied [26]. Another important 
spheres of heat-involved applications, from mesoscopic-scale (very small system with ultra-
large reservoir) and quantum [28] thermodynamics of modern materials (nano-technologies) 
up to the huge macroscopic world of weather again controlled by thermal gradients remained 
here, undoubtedly, unquoted [3,14]. We, however, can conclude that all yet nontraditional 
conducts implemental and applicable within thermal science are probably a challenge for 
widely comprehended thermodynamics and thermal analysis towards the 21st century [14]. 
One of them could be the renovation of thermography within the modern thermoananlytical 
search for the intimate behavior of sample surfaces. Herewith we would like to present a 
more detailed description of some of above mentioned themes. 
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Progressive aspects of 
special measurements 
of surface temperature:

applied thermography ?

Epidermal sells of a 
metallic surface during 
freezing (introduced by 
Toshimasa Hashimoto)

Thermal behavior of a 
water drop on two brand of 
textiles (by Zdenek Kus)

Enhanced microfluid heat flow 

It belong to enlarged It belong to enlarged 
“environment” of TA “environment” of TA 
observations such asobservations such as
spot tunneling force spot tunneling force 
microscopy with ultra microscopy with ultra 
miniature Tminiature T--probeprobe

 
 
Origin and features of the historical caloric theory 

The greatest benefit of the Middle Age caloric/fluid theory was that it finally supplied 
an obvious solution to the problem of thermal expansion and/or contraction. Heating a body 
consisted of the addition of flowing caloric to its bulk and, consequently, the volume 
expanded. On cooling the opposite occurred, involving the removal of fluid caloric from the 
body. Therefore, many of the properties of heat were explained by considering each particle 
to be surrounded by an atmosphere of caloric, whose density is related to the intensity of the 
gravitational attraction between it and the center of any particle. The gravity attraction was 
considered to be inversely proportional to the square of the distance between the centers of the 
particles involved, while the caloric environment, which caused the repulsion, was assumed to 
obey a logarithmic law in the analogy to the Earth’s atmosphere. In liquids, the caloric content 
was sufficiently high so that the atoms were not held in a rigid position by mutual 
gravitational attraction and in gas this attraction was considered negligible. Thus, it was 
predicted that the expansion of a gas would be much greater than that of a liquid and than that 
of a solid. It also explained that the expansion coefficient increased with temperature more 
rapidly for liquids than for solids. In certain views on the physical behavior of gases, particles 
were even assumed to be stationary, the pressure keeping them such and being derived from 
the tension of caloric. 

The theory of caloric played an important role laid behind the observation that 
gravitational force does not pull all things together to form one very dense body. This is 
similar to a current dispute about the invisible dark matter (and/or energy), which hypothesis 
is used to explain its yet undefined antigravitational forces that keeps the Universe expanding 
instead of only contracting under the omnipresent gravity. 

A careful distinction, however, was drawn between the intensity of heat and the 
quantity of heat. All atoms did not have identical caloric atmospheres, and although they all 
had a logarithmic dependence of caloric density on distance, the rate at which the atmospheric 
density reduced, varied from substance to substance. The quantity of heat required to produce 
a given change of temperature for a given amount of material, was called the specific heat of a 
materials, by analogy to the term of ‘specific gravity’. Heat could take two different forms, 
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sensible and latent. Caloric was considered to combine with atoms in a fashion similar to how 
atoms bind together, and with such combinations the caloric changed from its sensible form 
and became latent. Such a chemical combination of an atom with caloric produced a ‘new’ 
compound in which neither the original atom nor the caloric retained its identity. No heat was 
considered to be lost in the process since it was reversible – cooling a body down returned the 
caloric back to its sensible form. 

We can consider two erstwhile examples; when a piece of iron is compressed by 
hammering, the sensible caloric is squeezed out and the surface of the iron becomes hot, or if 
a gas is compressed it emits caloric and becomes hotter. It was thought that sensible caloric 
could be squeezed from a body by artificially pushing the constituent atoms into closer 
proximity to one another than what the mutual repulsion of their caloric atmospheres would 
allow. Therefore, if pressure was put on a substance near its boiling point, some of the 
sensible caloric would be lost from the substance and a higher temperature would have to be 
applied before sufficient caloric was available to the atom for a vaporization to occur. The 
less caloric a body had, the greater was the attraction between the atoms of that body and its 
surrounding caloric fluid. In adding the caloric to one end of an iron bar, the atoms at the 
heated end required more caloric than their neighbors and by having more, their attraction for 
this caloric were less. Thus, the neighboring atoms attracted the caloric away and continued to 
do so until all the atoms of the substance had achieved the same caloric at atmospheres. The 
facility with which caloric could be passed from one atom to another depended upon the 
structure and composition of the iron (substance). It is worth noting that a more careful study 
of what is currently being taught and used as the world quantity of heat concerning its 
behavior and phenomena shows a striking similarity with the above-discussed caloric theory 
of the past. There was another important account by assuming the analogy between the 
behavior of caloric and that of acids, which allowed certain additional simplification. Thus it 
was no longer necessary to ascribe special properties to each of the forms of caloric. The 
latent heat and temperature changes was thus viewed as the result of opposition to the 
naturally expansive force of caloric in ponderable matter and it was the force of cohesion 
between the molecules which resisted this expansion force and so caused heating when caloric 
was added.  

The weakening of caloric theory begin with the work of Fourier on heat conduction 
and with Joule’s work, which gave a trivial corollary of the equivalence of heat and work that, 
however, yet needed to determine the type of motion that was thought to constitute heat. Such 
uncertainty was felt concerning the nature of the motion of heat and the process by which the 
matter was resolved was slower and far more complex than is suggested in most histories of 
that period. The quantity of heat was thus nothing more than the ‘vis viva’ (vital force)of the 
revolutions or oscillations perfumed by the ‘vortex’ atmospheres. Another vortex theory was 
proposed by Thompson, who suggested that the atoms might be nothing more than centers of 
vortex motion in all-pervading fluid ether. 

Rumford wanted to prove that heat has no mass and that it can be produced, without 
limitation, by friction. He also wanted to show that thermal motion of particles occurs also in 
liquids. He tried to explain heat transfer in a vacuum by the vibration of material particles that 
cause a ‘wave motion of the ether’, capable of propagating in a vacuum. Rumford’s ideas 
contradicted the accepted understanding of such a heat transfer, which was thought to be the 
consequence of repulsion of the caloric particles in its ‘non-ideal’ solution, their high tension 
tending to ‘redistilled’ caloric through a vacuum from a warmer to a colder body.  

Probably the turning point was the Clausius` explanation in 1857, which he gave a 
logical and most lucid and convincing account of various motions – rotational, vibration and 
translational – of which he believed the molecules of solids and liquids to be capable. He 
argued that the observed specific heats of gases could only be predicted theoretically by 
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taking account not only by the translation ‘vis viva’ of the gas molecules but also their 
rotational ‘vis viva’. He also introduced the concept of the mean free path of gas molecules 
and he used to explain the slowness with which the gases were known to diffuse through one 
another. It was left for Maxwell in 1859 to add the ingredients of our modern kinetic theory 
that was most obviously lacking in Clausiu`s treatment, i.e., the statistical distribution of 
velocities among the particles of gas. 

  
Caloric as entropy and its consequent information concept 

It is clear that besides analytical mechanics and the theory of electromagnetic field, 
thermodynamics is considered to be the entrenched and logically closed theory. Though it 
seems be curious in the framework of so well-established fields of science there are 
relentless attempts and ongoing couloirs discussions concerning the validity of the Second 
Law of thermodynamics in the case where quantum nature of the system must be taken into 
consideration. There are various axiomatic forms of the thermodynamics which seem to 
guarantee absolute clearness of concepts involved. In spite of that we may encounter some 
difficulty in finding a book where the subject is treated in a way, which is genuinely clear for 
comprehension by an ordinary student. The origin of such a difficult understanding of 
thermodynamics is connected with an inconvenient choice of its conceptual basis established 
more than 150 years ago. Traditionally the most obscure is an artificial concept of entropy 
and rather exceptional form of the “Second Law” of thermodynamics. Whereas the universal 
laws have mostly the form of conservation laws, the logical structure of this second law is 
quite different. Ultimately formulated, it is a law of irreparable waste of “something” in 
every real physical process. This imperative nature of negativistic and pessimistic character 
of the Second Law is the permanent source of dissatisfaction not only for philosophers but 
also for many active researches in the domain of sciences.  

It is a very old empirical fact that the thermal processes in the nature are submitted to 
certain restrictions, which strongly limit the class of feasible processes. The exact and 
sufficiently general formulation of these restrictions is extremely difficult and sometimes 
even incorrect as known from history, e.g., the principle of Antiperistasis, Braun-le 
Chatelier’s principle as well as the second law itself but, in spite of it, are found very useful. 
That is why we can believe that the Second Law, as well as other laws which put analogous 
limitations on thermal processes, reflects experimental facts with an appreciable accuracy 
and thus it should be aptly incorporated into the formalism of thermodynamics. On the other 
side, being aware of the fact that the contemporary structure of thermodynamics with its 
somehow archaic conceptual basis may have intrinsic flaws, we venture to claim that the 
absolute status of the Second Law should not be criticized or denied from the point of view 
of another physical theory (e.g. quantum mechanics) before the correction of these 
imperfections has been made explicable enough. 

A serious flaw in the conceptual basis of classical thermodynamics concerns even the so-
called First Law of thermodynamics. The first step toward this law was made by Rumford by 
the generalization of his observations made at an arsenal in Munich in 1789. Accordingly, 
practically unlimited quantity of heat was possible to produce only by mechanical action i.e. 
by boring of cannon barrels by a blunt tool and this experimental fact was analyzed by 
Rumford as follows: “It is hardly necessary to add, that any thing which any insulated body, 
or system of bodies, can continue to furnish without limitations, cannot possibly be a material 
substance: and it appears to me extremely difficult, if not quite impossible, to form any 
distinct idea of anything, capable of being excited and communicated, in the manner the heat 
was excited and communicated in these experiments, except it be motion”. The same idea that 
heat absorbed by a body, which is particularly responsible for, e.g., the increase of its 
temperature, is identical with the kinetic energy of its invisible components was further 
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supported by arguments due to Joule. Results of his ingenious and marvelously accurate 
experiments have been summarized into two points: The quantity of heat produced by the 
friction of bodies, whether solid or liquid is always proportional to the quantity of force 
expended. The quantity of heat capable of increasing the temperature of a pound of water by 
1° F requires for its evolution expenditure of a mechanical force represented by the fall of 
772 lbs through the space of one foot. (and note, that the term “force” has here evident 
meaning of energy). In spite of clearness of these correct statements, Joule did not stressed 
out explicitly the fact that in his experiment we have to witness the execution of only one-
way transformation of work into the heat. Throughout his published thesis he, instead, tacitly 
treated heat as it were a physical entity fully equivalent or even identical with mechanical 
energy. It was probably due either the influence of Rumford or the reasoning that in the 
experiment heat appears just when mechanical work disappears and so these two entities 
ought to be identical. Such an extremely suggestive, but seemingly incorrect idea was later 
canonized by Clausius who proclaimed the object of thermodynamics to be “die Art der 
Bewegung, die wir Wärme nennen “, i.e., the kind of motion we call heat. 

In the history of thermodynamics objections have emerged in opposition to such an 
‘energetic’ interpretation of the heat, unfortunately, these objections were only rare and 
without any adequate response, one of them being offered by Mach or generalized by 
Bridgman: “It does not seem obvious that not all formulations of the second law can be 
exactly equivalent”. Accordingly, it is quite easy to realize a device of Joule’s type where a 
given amount of energy W is completely dissipated and the heat in amount of Q=JW is 
simultaneously evolved, where J is universal Joule’s proportionality factor. On the other side, 
as far as it is known, there is no single real case where the same amount of heat Q is 
transformed back into mechanical work (W=Q/J) by reversion the original process. Taking 
into account this circumstance together with the very generic property of the energy, which 
can be principally converted into another form of energy without any limitation, we must 
exclude the logical possibility that the heat is energy at all. Of course, traditional postulating 
the apparent equivalence of energy and heat a somewhat meaningful mathematical theory of 
thermal processes can be (and actually was) established. The price paid for the equivalence 
principle is, however, rather (intolerably) high. In order to make the theory consistent it was 
necessary to create somewhat synthetic and highly abstract quantities like entropy, enthalpy, 
free energy, and various thermodynamic potentials the meaning of which is more formal 
than physical. The mathematical manipulations with their over 720 derivatives and 
differentials (which are sometimes total and sometimes not) actually provide the tool which 
interpretation is, however, rather matter of art than of science.  

 Astonishingly, we may remind an elegant way leading out from these problems, 
which was for the first time suggested by Callendar and later in a more sophisticated form 
worked out by Job in his 1972 impressive book „Neudarstellung der Wärmelehre – Die 
Entropie als Wärme“. The main idea is that the heat in common sense (e.g. as a cause of 
elevation of temperature of bodies exposed to the heating) should not be identified with a 
kind of energy but with the entropy as is known from classical thermodynamics. This case 
the heat–entropy (ς) concept attains the content almost identical with that of Carnot’s 
“caloric” ς whereas the empirical temperature θ (i.e. ‘hotness’ or ‘warmness’, automatically 
begins to undertake the role of its potential (we intentionally use the final Greek letter ς as it 
involves both, the usual S for entropy and C for caloric). For the increase of potential energy 
dє of the amount of caloric ς due to the increase of temperature by dθ we may write dє =ς 
C(θ)dθ, where C(θ) is the so called Carnot’s function. It is a well established experimental 
fact that this function can be reduced to a universal constant equal unity if using instead of 
an arbitrary empirical temperature scale the ideal gas temperature scale T (i.e., the known 
absolute Kelvin scale). In this case, for the potential energy є corresponding to the amount of 
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caloric ς  kept at the temperature T holds that є = ςT. The perfect analogy with other 
potentials known from physics, such as gravitational and electrostatic potentials, becomes 
then evident. After the terminological substitution of heat-energy by heat-entropy it is only a 
technical problem to reformulate two fundamental laws in a manner which is common in 
classical axiomatic thermodynamics, namely:  
 i) Energy is conserved in any real thermal process. 
 ii) Caloric (heat) cannot be annihilated in any real thermal process. 

We should notice that the first and second law, as formulated in such a way that it is 
conceptually disjunctive because caloric has nothing to do with energy. The possible link 
between these laws and quantities provides, however, the above formula є = ςT. It is not our 
intention to discuss here the application of theorem (ii) as applied to particular cases known 
from empirical observations of real processes but, instead, we proceed further making use of 
a well established connection between entropy and information as is known from the theory 
of information. Accordingly, the information has a character of negative entropy (i.e., we can 
write I = −ς) and therefore, in the old-to-new provisional terminology, we can identify the 
production of caloric with the destruction of information and the flux of caloric with the 
information flux in an opposite direction. Theorem (ii) can thus be reformulated in terms of 
information as: 

 Information (I) is destroyed in any real thermal process. 
 The veracity of this theorem seems to be very obvious at first glance as almost 

everybody has experience that by burning of newspapers in a stove or combusting petrol in a 
car engine these materials are lost for ever, together with the information involved. On the 
other hand, it is little convincing that such a “tiny thing“ as the information is and can really 
be able to control natural thermal processes. So that we assume that the validity of above 
postulate is quite general and apt for substitution of the classically assumed second law of 
thermodynamics.  

 Assuming that the above theorem is decisive for all thermal processes, we can even 
paraphrase Rumford’s original analysis of his observations made during boring cannons with 
a blunt borer in the following way: “It is hardly necessary to add, …… , except it be 
perished information.” 
 In order to involve the information into the physical reasoning it is first necessary to 
convert information coded, as usual, in binary units I2 (bits) into the information Ip expressed 
in physical units. This relation obviously reads  Ip  =    (k ln2)I2 where k is the Boltzmann’s 
constant (= 1.38×10-23 J/K).  It should be stressed, however, that by choosing this particular 
constant as a conversion factor the absolute Kelvin temperature scale was simultaneously 
chosen for temperature measurements. 
 We can assume now that there is no information “an sich” or in other words 
information needs in all cases a material carrier. From the point of view of macroscopic 
thermal physics there is, however, fundamental difference between e.g. genetic information 
inscribed in the DNA and information provided by a gravestone inscribed with personal data. 
Whereas in the former case for coding of information structural units on molecular level are 
used, which should be described by microscopic many-body formalism, to the later case 
rather a macroscopic description in terms of boundary–value problem is adequate. To 
distinguish without ambiguity between these two extreme cases we need, however, a 
criterion which, having a sign of universality specifies what the “molecular level is”. As far 
as we know, a good candidate for such a criterion is modified Sommerfeld’s condition 
distinguishing between classical and quantum effects. It read as Ω ≤ 2π   where Ω  is the 
phase space occupied by a structural unit ‘qubit’ where minimally 1 bit information is stored 
and  is the Planck’s universal constant (= 1.05×10-34 Js). Direct computation of the action Ω 
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corresponding to one atom built in an ordinary crystal, liquid or gas confirms the validity of 
such conditions. It provides evidence for the fact that every atom together with its nearest 
neighborhood should be treated as a quantum-structural-unit responsible for information 
storage on a “molecular level”. Generalizing this result, we can conclude that the very nature 
of Carnot’s caloric is the destructed information originally coded in occupied quantum states 
of structural units of which the macroscopic system under investigation consists.  

 The mechanism of information transfer through the macroscopic system is assumed to 
be due to erasing information in one particular structural unit, which is influenced by the 
neighboring one in the field of long-range forces defined by macroscopic system as a whole. 
There are, however, limitations of such a process. First, as the information storage in both 
neighboring structural units is submitted to the same condition it is impossible to exchange 
more information from one unit to another than about 1 bit per 2πħ of the occupied phase 
space. Second, the exchange of information must be in agreement with boundary conditions 
put on the macroscopic system as a whole, which are locally realized, e.g., by long-range 
forces. It may thus happen that the transfer of some information from one unit to the 
neighboring unit is incompatible with these external conditions and information is lost. The 
loss of information physically means that some characteristic pattern of structural unit has 
disappeared and a wider class of quantum states becomes accessible. In the frame of the 
presented model any loss of information should be accompanied with the development of 
energy and we need to explain where the energy comes from? 
 We are inclined to interpret the stability of quantum objects as a result of existence of 
zero-point electromagnetic vacuum fluctuations exactly compensating energy loses due to 
the recoil radiation from this object. Such an approach well known from stochastic and 
quantum electrodynamics, confines our considerations to the systems controlled only by 
electromagnetic interactions, namely, low temperature plasma, gases, condensed matter and 
chemical reactions in these systems. Accordingly, the cohesion energy of any such a system 
is nothing but the energy of electromagnetic modes of the background zero-point radiation 
accommodated in such a way that they fit the geometry, i.e., ‘non-symmetricality’ of the 
system. Characterizing the dimensions of the quantum (ħ) electromagnetic (c) system by a 
single length parameter a, we can apply dimensional analysis and immediately obtain for the 
cohesion energy the Casimir’s type formula є ≈ γ (ħ c/a), where the dimensionless parameter 
γ should be determined from a particular geometry of the system (usually ranging from 0.1 
to 0.001). The change of dimension, a, or the complete thermal destruction of the structural 
unit with given energy has a consequence that just this amount of energy is developed at the 
given place. As this energy is, in fact, a modified energy of the all-pervasive universal zero-
point background, we have to operate with an energy supply from a practically inexhaustible 
non-local source of energy. Therefore, within the frame of stochastic electrodynamics every 
thermodynamic quantum system should be interpreted as an open system even in the case 
where it is finite. In order to make the presented system of quantum thermodynamics more 
intelligible, we give three examples in an attempt to illustrate how some common 
observations within the frame of the above system should be interpreted. 

1) How does the heat engine work? A heat engine, in the sense of original Carnot’s 
theory, is nothing but a kind of mill driven by caloric ς falling from a higher potential T1 
(boiler) to a lower potential T2 (cooler). Information thus flows from the cooler with 
condensed water (better ordered than steam) to the cylinder of engine where the information 
is destroyed (by weakening of correlations among molecules during the expansion) giving 
rise to useful work originating in zero-point background. Then the residual information 
continues to flow to the heater where it is dissolved during ordering of configuration of the 
steam. Notice that the flow of information and the flow of water are just opposite in this case 
and that the question how the boiler is heated is put aside. In a typical combustion engine at 
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low temperature the fuel with high information content flows into the cylinder of engine. 
During the combustion of fuel the information which is coded in its structure is destroyed 
and the useful work from the zero-point quantum electromagnetic energy is produced there. 
The information, however, flows inside the combustion space for this type of engine also 
through the exhaust-pipe so that a special attention must be paid even to this part. 
  2) How the device called Bunsen’s ice calorimeter works? As this apparatus functions 
at a well defined temperature TM (i.e. at the melting temperature of ice equal to 273 K) it, in 
fact, measures directly inputted caloric and may thus serve as a kind of “entropy-meter”. 
Indeed, the information destroyed and the latent energy of melting is connected here in an 
obvious way. An estimate of the latent energy єM per one mol of ice can be found as follow. 
We can make use of an important fact that the H2O molecules retain their integrity in both 
water and ice, simultaneously neglecting the effect of clustering of molecules at temperatures 
well above the melting point which is responsible for non-trivial macroscopic behavior of 
water (as discussed already a long time ago). Within the frame of such a simplified model it 
would be necessary for the melting of ice to break down four well–oriented bonds per every 
water molecule and substitute them by a quasi-continuum of states (clustering for T>TM is 
neglected). Such a transformation corresponds approximately to the destruction of I2 = 4 bits 
of information per molecule and we can thus write  єM = (Nk ln2)TM I2  where N is 
Avogadro’s constant (= 6.02 ×1023 mol-1). The estimate of єM then reads about 6288 J/mol, 
which is in an almost excellent agreement with the experimental value of 6007 J/mol. 

3) Can we ever make any generalized quantification? There are different microscopic 
parameters characterizing the configuration of a structural unit where the information is 
stored which can in principle be constructed from quantum numbers describing this system. 
The relation connecting these microscopic parameters and macroscopic boundary conditions 
is evidently very complicated. If we, however, as above, confine ourselves only to a single 
parameter a – a characteristic dimension of the structural unit, this relation can be found in 
an explicit form and compared directly with experimental data. Combining the above 
formulae, the temperature change of the potential energy of a structural unit is given by the 
relation dє /dT ≈ − (k ln2) I2 which is caused by the erasing of information I2. Substituting 
for є the Casimir’s quantum of cohesion energy we immediately obtain an estimate for the 
corresponding relative expansion of the unit, which is d ln a/ dT ≈ a (k ln2 /γ ħ c) I2. 
Assuming that the thermal process is homogeneous and isotropic, this coefficient must be 
within the order of magnitude identical with the macroscopically observed coefficient. For 
typical condensed matter where bond length a ≈ 4×10-10 m and I2 = 1 we obtain for the 
coefficient of relative thermal expansion the value of 1.2 ×10-7/γ,  which is near to the values 
experimentally observed (typically ≈ 10-5), provided that γ ≈ 0.01. 

Even if it is not common yet in the current treatises on classical thermodynamics we 
can become aware that some alternative exposition of innovative structures of quantum 
thermodynamics are plausible as build on the standard Carnot’s theory where the fluxes of 
caloric are identified with the negative fluxes linked with information. For that reason, the 
thermal energy evolved by thermal processes becomes identical with the electromagnetic 
zero-point background energy evolved by the destruction of information inscribed in a 
structural unit (‘qubit’). We can mention a noticeable concurrence with some early ideas 
such as those presented by Tribus in his 1961 exceptional book “Thermostatics and 
Thermodynamics” that we can consider that the entropy only measures the extent of our 
ignorance about the detailed behavior of a system, or, as already mentioned by Gibbs, shows 
that our ‘mixed-upped-ness’ increases. If, for example, at a particular instant of time we have 
contrived to bring two bodies of different temperatures together, then at that time we can 
make some fairly definite statements about how much energy the two bodies have and how 
much each one has. The process of heat transfer serves to literarily ‘wipe out’ some of this 



 57

specific information. At time progress, the energy distributes itself between the two systems 
and we therefore know less about where it is than before. Of course, our knowledge has not 
gone to zero as we can still say on the average how much energy each system has, but the 
number of microstates that the two bodies can assume is enormously larger than before so 
that our knowledge of these microstates is less sure. 

  In the late 1990s the Dutch Nobel prize laureate van‘t Hooft, who has merit for 
bringing the hypothesis of ‘hidden variables’ back to life in the theory of universe beginning, 
argued that the salient difference between quantum and classical mechanics is the information 
loss. A classical system contains more information that a quantum system, because classical 
variables can take any value, whereas quantum ones are discrete. So far a classical system, to 
give rise to a quantum one, must lose information and that can happen naturally because of 
friction or other dissipative forces. As an example we consider stones, which are thrown out 
of a high tower at different speeds. Air friction causes the stones to approach the same 
terminal velocity, which an examinator would measure at the sidewalk. i.e., information of 
initial speed became a ‘hidden variable’. A wide range of starting conditions leads to the same 
long-term behavior, known as an attractor, and these attractors are discrete just like quantum 
states. And the laws they obey derive, but differ from, the classical Newtonian laws. 

 
Econophysics - thermodynamics in societal and economical areas of interest 

Similarly to mechano-dynamics, the field of thermodynamics was developed as a tool 
to help technical progress initiated by the invention of heat engine. It is clear that this progress, 
which is similar to the development of economic engine, has not been isolated as it 
interconnects several disciplines responsible for the evolution of civilization based on energy 
resources and later encompassing other relevant fields of ecology, sociology, biology, 
economy, etc.. Individual domains of application obviously brought various entry values, 
which are not independent but form together an interdisciplinary information treasure, which 
is further exploitable for new claims.   

Best examples are materials, or better goods, with various functional values such as 
utility worth, technological and scientific level, market price, moral values, etc. It interrelates 
not only nearest status (and production) of neighbors but also second and higher-order 
neighbors interaction, which result in a complex web encompassing production cost, 
manufacturing requirement, technology know-how, scientific newness, ecology impact, 
communication need, transport  friction, competition challenge, price configuration, 
feasibility, innovation, sophistication or marketing and advertisement. This was reason why 
thermodynamic pattern has become a generalized method to describe wider phenomena than 
only those associated with the science of heat.   

As an accepted example we can see financial markets, which are complex systems in 
which a large number of traders interact with one another and react to external information in 
order to determine the best price for a given item. Because the quantity of information is so 
large, it is difficult to extract a subset of economic information associated with some specific 
aspects. The difficulty in making prediction is thus related to an abundance of information in 
financial world and not on the habitually assumed lack of it, which are contrary manners in 
other branches of sciences. When a given piece of information affects the price in a market in 
a specific way, the market is not completely efficient so that from the time series of prices we 
may detect the presence and evaluate the conjecture of this information. During the past 30 
years, physicists have achieved important results in many fields, among others phase 
transitions, nonlinear dynamics or disordered systems. In these fields’ proposition the power 
laws, scaling and unpredictable series are often involved essentially helping the interpretation 
of underlying physical phenomena. Almost hundred years ago the Italian social economist 
Pareto in his book “Cours d’Economie Politique” (Lausanne 1897) investigated the statistical 
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character of the wealth of individuals in a stable economy by modeling them using the 
distribution y ≈ x-a where y is the number of people having income x or greater than x and a is 
an exponent that was estimated to be 1.5 applicable to various conditions and nations.  

 

 
Left: Semi-logarithmic scaled plot of the probability distribution (vertical axis P(x)) showing 
the traditional Gaussian distribution (inner shaded area), which is adequate, for example, in 
describing the standard energy distribution among gaseous molecules but which in 
economics can be converged only at an asymptotic regime for large assess. Therefore, 
another type of distribution was found more suitable based on the summation of independent 
and identically distributed stochastic processes (xi) characterized by the power-law tails 
(P(x) ≈  x-(1+α) , see solid lane with α = 1.5). Such Lévy stable symmetrical profile is thus 
obtained from scaling analysis and scale factor determination defining a basin of attraction 
in the functional space.  It well describes the probability density function for incidence price 
changes (stock market indicated by open circles). Right [27]: Economic application of the 
textbook Carnot thermodynamic cycle, where the solid arrows show traditionally the power 
cycle while the opposite cycle (dashed) shows the reverse heat pump (refrigeration process). 
Correspondingly, the assumed business cycle (when replacing conditions of minimum Gibbs 
energy by maximum economic prosperity) can be imagined by using a less conventional 
representation of T as the mean property of a society, while retaining the meaning of entropy 
S (societal order/disorder) the same. In other  words, products are manufactured in a cheap 
(lower T) market and sold in a more affluent market (higher T). The shaded area represents 
useful work Q (either as heat or money) and the dotted line illustrates the more natural, non-
equilibrium processing due to delays caused by, e.g., thermal conductivity (Cruzon-Ahlborn 
diagram) or business transport obstacles. It is worth noting that a similar non-linear 
backgrounds will be shown characteristic for thermophysical measurements where, for 
example, s-shaped zero (theoretical background) line is acquired for a DTA peak [1,3,14].  

  
Since that the power laws became dominant in various physical and societal sphere of 

influence. Empirical studies of the lower end of the wealth axis showed, however, that the 
distribution is rather exponential, while the high-wealth tail still maintains a power law. It was 
interpreted as a result of conservative laws for total wealth leading to the robust Boltzmann-
like exponential distribution, whatever the random wealth exchange remains in full analogy 
with the energy distribution in a classical gas of elastically scattering molecules. It guided 
formulation of a model of wealth production and exchange, where agents randomly interact 
pairwise governed by a kinetic equation for one-particle distribution function. 

Economy, however, can be regarded as a complex many-body scheme so that the 
allied systems like stock exchange markets display scaling properties similar to the systems 
analyzed in statistical physics. Scaling behavior in currency exchange satisfies scaling with an 
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exponent around 0.45. Self-similarity and associated fractal structure of financial signals have 
also been the target of analysis [318].  It should be remarked that the concept of a power-law 
distribution was first seen counterintuitive because it’s apparent deficiency in a characteristic 
scale until the works by Madelbrot (book “Fractal and Scaling in Finance” San Francisco 
1982) on scaling and fractals and by Stanley (“Introduction to Phase Transitions and Critical 
Phenomena” Oxford 1971) on scaling for thermodynamic functions. Another concept 
ubiquitous in the natural sciences was the Einstein conception of random work later applied to 
the theory of speculation in financial market. Rather revolutionary development  was 
Mendelbrot’s hypothesis that the price changes follow a Levy stable distribution defined a 
basin of attraction in the functional space of probability density function, p(x) ≈ x-(1+a).  

A rather growing number of engaged physicists have recently attempted to analyze 
and model financial markets and economic systems in general as initiated by the classical 
work of Georgescu-Roegen (book “The Entropy Law and the Economic Progress” London 
1971). In 1990s the new field of econophysics emerged being complementary to the 
traditional approaches of mathematical finance. Most current economic theories are deductive 
in its origin because they assumes that each participant knows what is best for him assuming 
that all participant are equally proficient in choosing their best action. It is somehow 
reminiscent to statistical physics where all particles adjust to certain preference (stability) 
conditions. In the real sociological world, however, the actual participants, or better players, 
do not have a perfect foresight and hindsight, most often their action are based on trial-and-
error inductive thinking, rather than the deductive rationalism. In this respect the evolutionary 
games became important segment within the standard framework of game theory such as 
Gibbsen’s book „Game Theory for Applied Economics“ New Jersey 1992. 
 
Efficiency, economic production and a generalized Carnot cycle 

Thermodynamic work is well known in stretching films, charging an electric system, 
compressing a gas or magnetizing a body, etc.. In every case it is possible to put the equation 
for the work W done in the form of the multiple of the generalized force, F, and generalized 
displacement, X, i.e., dW = FdX, which is a standard part of the continuity equation, dW = dU 
+ dQ.  It is worth repeating the it involves the three distinct concepts with separate notions of 
W (work), U (energy) and Q (heat), where the latter represents transferal process only (heat as 
energy in transit). Now there arises the question how we can bring it in the economic work or 
better production by proper replacing individual notions by fitting simulatives. Let us also 
remind that economic production, like work in thermodynamics, is not an exact differential. 
We can introduce the output production function as income Y = f(K,L), which can be 
determined by capital (K) and labor (L). The difference of production (Y) and consumption 
(C) leads to savings (S). In economic sciences the production balance can be often calculated 
from a standard (exact) differential form if dY = 0. Usual solution is given by a power law Y ≅ 
aKaLb with the elasticity constant (a+b) = 1 determined by the production factors.  

Like in thermodynamics, many processes in engineering, economics, ecology, biology 
or agriculture relies on a closed production cycle so that ø∫δY ≠ 0 (where non-exact 
differential form is marked by δ). If we call the first path Y and the returning path C, the 
output of cyclic production leads to non-zero profit (P) which may be invested or saved (S). 
The concept of non-exact differential forms leads to the proper relation of so called 
neoclassical theory, i.e., Y-C=S. According to the laws of calculus this solution may be turned 
into the exact form of dW by adding an integrating factor T (representing themean capital per 
person or the mean price level or the standard of living) so that dK = dW – TdS where K 
reassumes the meaning of energy while entropy S retains its standard notion. It displays an 
important feature that besides work the main source of economic growth is entropy that hold 
up the enviable chance of diversification, the variety for independent economic systems, etc.  
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Let us now consider a separate production system for consumer goods (as bread) and 
capital goods (like electricity), each requiring its own supply of capital and labor. This leads 
to the neo-classical two-sector model of economic growth [338], which compares  quantities 
in each sector providing thus wage rate (the value of labor) and capital depreciation (so called 
rental rate) which ratio is abbreviated by ω and is independent of prices. Introducing k as the 
ration of capital over labor we can see following two kinds of behavior for the function k = 
f(ω), as shown in the figure, i.e., steady having  a robust toward-stability attractor and 
unsteady, which in limit can be predisposed to chaotic actions.    

 

 
Examples of behavior of a financial system when assuming the one-sector economy, which 
shows the  economic growth and relaxation phenomena in the graph of k (capital/labor 
ratio) against ω (ratio of wage rate vs. rental rate): a) stable state with an equilibrium 
attractor positioned in the middle of monotonously increasing curve, b) unstable state with 
the s-shape curve (resembling the phase transition curve in physics [3,14]) with two end-
point attractors where a jump have got to occur (having thus apparent equilibrium in the 
middle, which location, however, is inaccessible from outside), c) unstable phase-plane 
picture when the capital/labor ratio in each sector must instantaneously rearrange itself in 
order to satisfy the constrains of full employment or balance competition for resources 
(reminding the quasi-steady state, which often witness a self-limiting growth of cells lacking 
interactions among the species) and finally d) closed-curve oscillatory state if both variables 
vary smoothly in time and when all trajectories tend toward this so called ‘limit cycle curve’. 
Position marked ω* is equilibrium-like location and ‘k and k’ are trajectory edge limits. 

   
Most economic processes are periodic and we have to complete a closed cycle by 

interconnecting income Y with the cost (consumption) C. We again can recall to the classical 
thermodynamics via Carnot diagram in the T – S plane. Let us recall the above Carnot cycle. 
Manufacturing products like agriculture yield. cars, furniture or other innovative goods from a 
single input part requires comparable labor (assumed to represent a change in entropy) in any 
source (farm, business). A farm, for example, conducts itself as a creator of capital and thus 
operates like a generator (of electric energy)  The farmer collets a high amount of energy 
(capital, Y) like grain, cattle, etc. from laborers (C). The farmer pays a lower amount of 
energy (capital, C) for food, costs, wages, etc. to the laborers. The profit (∆Q) is thus Y-C with 
the efficiency (ef) of the system given by the ratio of profit to the invested capital. The farm, 
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like all viable production systems, has to gain more than it spends (Y-C>0) in order to survive, 
which is also true for all biological, ecological or business systems because the price of 
merchandise depends on the quality of labor, tools and generally on the living, information 
and technology standards (T). This methodology approach enables us to replace the classical 
thermal power cycle by an assumed economy profit cycle. The useful work extracted 
(originally from heat Q) may then represents money gained by producing in a cheap market 
and selling in a more affluent market at the difference ∆T (due to unequal economies). 
Dashed, non-equilibrium delay is then caused by transfer of matter, know-how, etc, 
representing variety of economic hindrance similar to dissipation of friction. This implies that 
the rich become richer but, on the other hand, job creation or agriculture support may install 
equalization. 

For farms, companies, traders, etc., at least two groups of people are involved: e.g., 
farmers and laborers (or owner and workers, capital and labor, two trading countries). Both 
groups together form an economic system and, accordingly, have to resolve how to divide the 
profit (∆Q) of each cycle. This is negotiated periodically by workers and employers, by union 
and industry or even by the world trade conference. As a result the workers obtain percentage 
(p) of the profit (P) and the employer will take a rest (1-P). If both groups reinvest their shares 
{P(Y1-Y2) and (1-P)(Y1-Y2)} they will grow in time and we can arrive to equations C=Y1(t) 
and Y=Y2(t). For P≠1/2 the solution of this set of differential equations [336] gives 
exponential relation of the type Y(t) ≈ P∆Y{exp(Pt)-1}/(1-2P)}. If all profit goes to the richer 
party at P=0, the income of the second group will grow exponentially while the income of the 
first party stays constant. At 10% profit for the poorer party both parties grow exponentially 
while for P=0.25 the richer party still growth exponentially but with lower rate linked with a 
less growth of the poorer party. This indicates well that a high rose in wages may weaken the 
economy leading to lower wages in a long run. At a spilt case of P=0.5 the efficiency of the 
system stays constant with time leading to a linear growth only. Assuming P= – 0.25 the 
poorer side makes only losses going bankrupt while richer party will still grow exponentially.    
 
Thermodynamic laws versus human feelings  

Recently there arose a remarkable idea that the entire human society can be regarded 
as a kind of many-celled super-organism, the cells of which are not cells, but rather we, the 
human beings.  

 

Photos exemplifying some aggregations of variously assumed disorder of particles: Left, 
microscopic picture of the arrangements of atoms, which are homogeneously ordered within 
microcrystalline domains (separated by whiter interfaces). Middle, macroscopic photo of the 
plantation field of sunflowers in a field at Giant mountains (Czechia) and the crowd of people 
somewhere in India. Right, windfall leafs in a Kyoto garden.      



 62

 
The Internet might represent a kind of embryonic phase of the neural system of our 

"if-as organism" in which a "global brain" may facilitate the linking up of partial intelligence 
of the individual users. Later on, perhaps, it may develop its own ideas, strategies and even a 
consciousness of an unknown order. From a systematic point of view, such a "cyber-space" is 
in a similar category as language (the system), but differs in many important respects: such as 
the temporal scales of all relevant levels in such a cyber-space are similar, the system has a 
“body (neural network), some participants (system programmers as well as hackers) may 
deliberately influence the system at all levels, etc. It may become as common a property as 
“fire” and it may develop a systematic theory such as thermodynamics.  

We just need to look for some basic links between the mathematical description of 
particles strictly controlled by the laws of thermodynamics and human beings affected by 
their feelings. Such correlation of thermodynamic ideas and rules applied to economics was 
already made by Lewis as early as in 1925, and, certainly, it was preceded by pure 
mathematical consideration rooted back to the time of Newton, and his experience while he 
was functioning as an accountant.  

Viewing perceptible activities of the human population on earth's surface from a 
greater distance, it may be possible to observe and compare the behavior of societies as a 
system of thermodynamic-like partners. Metals, a similarly viewed society of different species 
of atoms, can be described by functions derived long ago within the field of thermodynamics, 
which so far well-determines the state of integration and/or segregation of resulting alloys. By 
analogy to such a vast variety of problems (known in the associated field of materials science) 
similar rules can be established to become useful for the application to various problems in 
segregated societies now governed not by mathematics with its well-defined functions, but by 
human feelings (sociology), as introduced by Mimkes [27] in 1995.  

For the interrelated behavior of constituents in ‘people’ mixture, ∆Hs
mix is either 

positive (love) or negative (hate) and can be conventionally depicted on the basis of a regular 
behavior, where ∆Gex

mix   = Ω x(1-x). Whereas the fraction, x (members, species, contents) can 
be directly measured, certain assumptions must be made regarding the interaction parameter 
Ω  (which must evidently be zero for the mixture exhibiting ideal behavior because the 
components A and B behave equally).In addition of this excess term of non-ideality, which is 
usually dealt with in terms of cohesive energy, E, we introduce ε to express the interactions 
between the inherent pairs of components A and B, i.e., (≈ EAB + EBA – EAA – EBB). For 
example, an A-B mixture (typically alloy) will be stable if ∆Gs

mix is at its maximum, which 
results from either positive or negative interaction energy between the A-A, A-B and B-B 
neighbors. For a strong A-B interaction, ε will be positive while for a strong A-A and/or B-B 
attraction, it will lead to a negative sign resulting in a limited solubility of the mixture.  

Surprisingly, Mimkes found statistically well-compiled evidence that such a regular 
solution model can also be satisfactorily applied to describe the intermarriage data of binary 
societies consisting of partners (= components), e.g., girls and boys in different societies (= 
mixtures, such as: immigrant foreigners and domestic citizens in the middle Europe, religious 
Catholics and non-Catholic inhabitants of British islands or African (black) and non-black 
citizens of the USA. The observed structural analogy is due to the general validity of 
mathematical laws of statistics of mixing, which allows one to translate the well-established 
laws of thermodynamics into the social science where the state of binary societies is 
determined by the above-mentioned feelings, i.e., maximizing mutual happiness and/or 
satisfaction. 

Case A – Order and sympathy, ε > 0,  
Crystal: In rock salt, the attraction of the ion components A (sodium-Na) and B 

(chlorine-Cl) is much stronger than the attraction between similar pairs of Na-Na and Cl-Cl. 
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The maximum of the (negative) Gibbs energy is given for equal numbers of both components 
at x = 0.5. It is well known that due to the strong Na-Cl attraction, rock salt crystallizes in a 
well-ordered "..ABABAB.." – ball-layered structure. This is associated with a negative 
enthalpy change and accompanied with heat liberation.  

Society: A group of English-speaking tourists is visiting a Japanese fair. They are 
more attracted to English speaking sellers while domestic buyers prefer Japanese- speaking 
sellers. Mutual happiness (including economic gain) will be low if there are few sellers or few 
buyers. The maximum of mutual satisfaction will be at equal numbers of all kinds of buyers 
and sellers. Each group gets a certain degree of excitement from the shopping process when 
buying and selling; emotion possibly bears a certain analogy with (or relation to) the above-
mentioned heat of mixing (e.g. ancient philosophy: water and wine, fire together with air). 

 

 
Dilution profiles of the Gibbs energy curves of binary-like blend akin to people blend 
(middle, black and white circles) under the assumption of various orders ( arrangements) of 
their mixing in dependence on the character (intensity) of their mutual relations [3,27].     

 
Case B – Disorder, integration, indifference and apathy, ε = 0,  
Alloys: There are no interactions between the neighbors at all. The Gibbs energy is 

negative because of entropy disordering effects, only. Such an ideal solution can be illustrated 
by silicon (Si) and germanium (Ge), in which the arrangement is accidental (random).  

Societies: Two kinds of solution can be found: Indifference: Equal partners are as 
attractive or repellent as different partners, which leads to (ε =) EAB + E BA -EAA – EBB = 
0. Apathy: The attraction of all partners is zero so that (ε =) EAB = EBA = EAA = EBB = 0. 
In a downtown supermarket in Kyoto, we will find a random distribution of men and women. 
For busy shoppers, a short cashier line will be more important than male and/or female 
neighborhoods. This corresponds to indifference, and the society of shoppers is mixed by 
chance or is integrated. Case C – Segregation and antipathy, ε < 0,  

Alloys: Mixtures of gold (Au) and platinum (Pt) segregate into two different phases. 
The (negative) Gibbs energy exhibits two maxims, one for Au with few Pt atoms, the other 
for Pt with few Au atoms. The degree of segregation is not generally a full 100% unless the 
equilibrium temperature is close to absolute zero. On the other hand there is a Tmax(x) 
temperature needed to completely dissolve or integrate a given composition, x, of two 
components which can be determined from the derivation dG/dx to yield Tmax(x).  

Societies: Mutual happiness of a society of, for example, black and white neighbors 
(or Muslim and Serbian people in the former Yugoslavia) would again show two maxims: one 
maximum is obtained if the percentage of black neighbors is low and the white people feel at 
home; on the contrary, the other maximum is obtained at a high percentage of black neighbors, 
where blacks feel at home. In order to attain a maximum of happiness, the town (society) will 
segregate into areas mostly white with just a few black renters and the areas mostly black with 
a few white renters. In this way both, black and white people, will feel mostly at home. In 
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general, the degree of neighborhood segregation will not be 100%. This can happen only if 
the tolerance between different groups is close to zero; resulting in ghettos, e.g., the pure 
ethnic Moslem and/or Serbia homeland areas (e.g. ancient philosophy: water and oil, water in 
contradiction of fire).  

 

 
The above grouping can further be discussed in more detail in terms of the extreme 

values of interactions, such as when the degree of mixing is much greater than zero – this will 
yield a hierarchy, and for highly negative values the situation results in an aggressive society. 
On simulating the classical (T-P) phase diagram of matter (solid-liquid-gas), we can define 
analogous states of societies, i.e., hierarchy-democracy-anarchy (see the Table). Such 
thermodynamic-like considerations offer a wider source of inspiration: for example, relating P 
to political pressure and V to freedom, the constancy of their multiplication (similar to Boyle's 
law) shows that for a higher political pressure, the society generates a lower freedom and vice 
versa. Associating P with the pressure of political relations, then temperature can also be 
characterized as a measure of the extent of internal proceedings: the warmer the international 
proceedings, the lower the number of possible collisions.  
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Openness, interface and useful work as ‘exergy’ in ecosystems 
Other fascinating world of application is bionetwork. Any such ecosystem structure, 

presenting the transfer of energy from one species to another trapped in food, linked together 
by resource-versus-consumer (or better prey-predator) type relations [15], is known as the 
tropic chain. Such tropic level is considered as a horizontally structured biological community 
of rival populations (better competing community). The number of species varies in a wide 
interval, from single to hundreds, but they are all connected by a relation of competition and 
are typical dissipative processes producing entropy, which is exported from the system into its 
environment. It is interesting that possible interactions between two species all become more 
beneficial for both components due to the presence of the network that ensures constant 
cycling of matter, energy and information (symbiosis). The required export of entropy can be 
provided by either of processes, heat transfer, matter exchange or state transformation within 
the system. Phenomenological theory of fission of living cell can be a good illustration 
following somehow the philosophy of nucleation dealt with in solid-state physics as shown in 
the books [1,3,14].  

We can assume that the entropy production is here proportional to the cell volume, and 
the entropy outflow is then comparative to its surface [15-18,29-31] with the proportionality 
coefficients, a1 and  a2 . The cells grows until the stationary state at dS/dt=0 with the cell 
radius r equal to the ratio of coefficients (3a2/2a1). If the equilibrium radius req becomes 
smaller than the actual radius r, the internal entropy production does not keeps compensating 
its outflow and the cell has to die. However, if the cell is divided, then the volume is 
conserved but the surface increases. As a result, dS/dt become negative and the entropy 
change ∆S (equal to a14πr3/3) provides that the radius of two new cells will be equal to r’= 
r/(3√2). The entropy out-flow for these cells is ∆S = 8a2πr2/(4√4) and at r → 3a2/a1 the 
negative increment of the total entropy is 36π(a2/a1)(1-√2) ≈ -29.4(a2

3/a1
2). Certainly, such an 

illustration will become more complex for organisms which are more multifaceted and 
complicated but generally would display that  the entropy change is determined by a 
combination of negative (differentiation) and positive (growth) terms, and that a simple 
monotonous dependence of the entropy change is not expectable. 

Assuming the previously used correlation of the volume-to-surface entropy flux dS/dt 
≅ 4a1πr3/3 - 4a2πr2, we can rewrite it in a more general form of the proportionality of entropy 
on the biomass density ρ  and the organism volume V through S ≅ ρV. If the volume V  and 
surface area A are determinedly interconnected and if the (1/V)dS/dt is the specific entropy 
production, we can arrive to a simply-connected geometric figures with central symmetry, 
where volume and surface area are determined by the single characteristic scale-size, m=2/3 
because A = f(Vm). By denoting a new variable z = V/V∞ we can write an asymptotic analogue 
for dV/dt  in the form of dz/dt ≈ z{1 – 1(z1-m)}, which reveals that the derivative of z is 
negative within the interval <0,1> and which implies that the equilibrium with z = 1 is 
unstable. This means that the growth process do not tend to reach the final stationary state, 
where the constant rate of entropy production will be observable due to the interruption by the 
organism death showing the impossibility of an unlimited life. 

If the energy content in an organism is E ≅ ρ V we can assume that the energy input is 
proportional to both the surface area of the organism and the metabolism, which is 
proportional to its volume (biomass) so that we may anticipate dV/dt ≈ Vm (const – rV1-m).  For 
a stationary level of basic metabolism, we can estimate equilibrium at V∞ ≅ (1-m)√(const/r∞), 
which is stable. From this we can derive a general law of the allometric (log-log) relationship 
r∞ ≅ Wm-1 where r∞  may, for instance, the intensity of oxygen uptake per unit biomass and W 
is the total mass (or weight) of the organism, or their size versus generation time. Beside the 
respiration (m-1)=0.8 analogous allometric relations are the feed consumption (0.65) and/or 
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the ammonian excretion (0.72), which has been generalized by Odum [30,31] and re-
explained by Jørgensen [15,16,32].  

 We have illustrated that that the surface area of a species is a fundamental 
property as it quantitatively determines the interactive boundary with the environment. It is 
typically a heat exchange (lost), which would be a limiting factor even for any artificial 
network system, such an integrated circuit, which integration size will be determined by its 
large enough surface yet capable to keep the unit at the working (within limits – thus not 
overheated) temperature.  

It is obvious to seek a possibility to include species’ variation in the form of an 
additional form-factor. Allometric principles are legitimate on various hierarchical levels and 
the process rates, determining thus the need for the energy supply.  It is worth noting that the 
so called degree of openness plays a significant role in the establishment of all necessary 
relations [14,15], which, again, maintains the surface-to-volume proportionality. Its 
consequence can be illustrated in the relationship between the numbers of species, NS of an 
ecosystem on islands they reside, with the area a, i.e., NS ≅ Am.   The perimeter relative to the 
area of an island determines how exposed (open) the island is to immigration or to dissipative 
emigration from the neighborhood (other islands or adjacent continent There is a close 
relationship between energy flow rates and organism size, which is denoted by this allometric 
principle [33,34] discussed in details elsewhere [3].  

Trends to apply the various extreme (teleological) principles in science have a 
sufficiently long history (mechanics, physics). In ecology, however, it has started only 
recently trying to adjust the population and ecosystems dynamics in the form of extreme 
principles as a consequence of the perennial teleleologicity of our thinking. It is obvious that 
in the process of its own evolution the ecosystem tends to increase the energy through-flow 
reaching thus a maximum of steadiness (certainly yet comprising all different constrains). The 
hypothesis of Lotka [35] went even so far as to suggest calling this statement the ‘Fourth Law 
of Thermodynamics’ being close to the concept of Jorgensen’s exergy [15,16] and Kauffmann 
investigational thoughts [18]. It follows the sense of useful energy, which was made easy 
available by Morowitz [35] who expanded this bonus-law to the states, which ordered 
structure among possible ones survive selected. However, we are still cautious what is the 
concept of usefulness because the import energy and the export of heat in ecosystems are non-
spontaneous process, which are realized by means of some special impellent or better pump. 
If more useful energy is available, the system is moved further away from equilibrium as 
reflected in growth of gradients. If more than one pathway to depart from equilibrium is 
offered, the one yielding the most work under prevailing conditions and ultimately moving 
the system the farthest from equilibrium providing the most ordered structure, tends to be 
selected.  Such active ecosystems with their own internal pumps possess a high degree of 
internal organization, i.e., exceedingly complex structure. Some share of the useful work must 
be used for the creation of this vigorous structure and the maintenance of its functioning as 
well as for the growth of biomass and upholding of metabolic and reproductive processes. It is 
adjacent to the original idea of Odum’s formulation of maximum power  principle [30,31]. 

One of the founders of modern thermodynamics, Ostwald [36] found the innovative 
term of entropy objectionable and tried to stay away from its using both as a word and a 
concept. He challenged to replace the latter by the concept of work assuming two sorts of 
work, namely work done by the system on its environment and work done by the environment 
on the system embedded within it. In view of that, Jorgensen [38] introduced a new term 
exergy defined as the amount of work (=entropy-free energy), which a system can perform 
when it is brought into thermodynamic equilibrium with its environment, We should remind 
that exergy is not a state variable and is not conserved unless entropy-free energy is 
transferred, which implies that the transfer is reversible. All processes in reality are, however, 



 67

irreversible,  which means that exergy is lost (and entropy produced). Loss of exergy and the 
production of entropy are two different descriptions of the same reality, namely that all real 
processes are irreversible and we always have some loss of energy forms, which can do work 
(‘exergy’). The energy forms, which cannot do work are called anergy. So the formulation of 
the Second Law when using exergy may be altered [15] as, citing ‘… all real processes are 
irreversible, which implies that exergy is inevitably lost…’ while energy is, needless to say, 
conserved by all processes according to the First Law. Therefore, it is of interest for all 
environmental systems to set up and exergy balance together with and energy balance keeping 
in mind that a first-class energy capable to do work is lost and replaced by second-class of 
energy (as heat at the temperature of environment), which cannot do work. Therefore, the 
energy can be represented as a sum of two items, exergy + anergy, and in accordance with the 
Second Law, anergy is always positive. Any ecosystem (due to the through-flow of energy) 
have the tendency to move away  from thermodynamic equilibrium gaining exergy dEex/dt ≥ 0 
(and information) so that we can put forward a proposition of the ecosystem relevance: 
“…ecosystem attempts to continuously develop towards a higher level of exergy and during 
its process of evolution towards its climax state with maximum of its own exergy…”.  
 The exergy-storage hypothesis might be taken as a generalized version of 
LeChatelier’s principle: when the energy is inserted into a reaction system it force shifting its 
equilibrium composition in a way to counteract the input change. So that when habitually 
applied to biomass synthesis it is understood as a chemical reaction, which starts with energy 
and nutrients ending with exergy and organization along with dissipated energy as dealt with 
under various alterations elsewhere [14,15,37-41].  
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Summary characteristics of some important 
scholars and scientists of the past and a selection 
of recent thermoanalysts  
 
(this assortment is related to the contents of the new book 
by J. Šesták “Science of Heat and Thermophysical 
Studies”, Elsevier 2005 {see next} and is restricted to the 
entries of those scientists who are over 65) 
 
The selection is open for additional entries and all 
contributors are welcome to cooperate to prepare a more 
comprehensive and revised review article. 
 
Agricola Georgius (Georg Bauer) (1494–1555) Ger. physic. 
(working in Bohemian town Jachymov) father of mineralogy 
(devised a system of classification of geological specimens), 
inventor of modern concept of mining (‘De re metallica libri XII’ 
1556) 
Agrippa (von Nettesheim) Cornelius Heinrich (1486–1535) Ger. 
phys., urged return to beliefs, supporter of mystical philosophy (3 
spheres – elements, stars, spirit) 
Amontons Guillaume A. (1663–1705) Fr. phys., concept of absolute 
zero thermodynamic temperature at which gas pressure vanishes, 
constructor of thermometers and barometers 
Ampére Marie Andre (1775–1836) Fr. phys., founder of 
electrodynamics (Ampere’s Law), inventor of galvanometer (book 
‘Theorie des phenomenes electro-dynamiques‘ 1826) 
Anaxagoras of Clazomenae (500–428 BC) Gr. phil., existence 
results from ordering of seeds by infinite mind (concept of atoms), 
theory of perspectives 

Anaximenes of Miletos (588–528 BC) Gr. phil., conceptions of 
physical rather than moral law governing cosmos 
Andrews Thomas (1813–1885) Irish chem., critical temperatures of 
gases, heat of chem. combustion 
Apollonius from Porgy (≈ 262 – 200 BC) Greek philosopher known 
for algebraic and geometrical characterization of ellipses, parabolas 
and hyperbolas 
Archangelski Igor V. (1941-) Rus. chem., expert in thermal analysis 
of carbonic materials 
Arioldi Claudio (1942-), Braz. chem., thermochem of heterog. 
systems 
Aristarchos of Samos (3rd century BC) Gr. astron., fixed stars and 
the sun remain immobile while the Earth revolves about the sun, 
distance problem by trigonometry 
Aristotle (384–322 BC) Gr. phil., (author: Categories; On 
Interpretation; Prior Analytics; Metaphysics; Ethics; etc.), accepted 
4-element theory (+ ether), rejected void, propelling force inversely 
proportional to resistance, introduced variables into logic, held heat 
to be center of heat and life 
Arrhenius Svante August (1859–1927) Swed. chem, formulated 
theory of electric dissociation later extended to rate of chem. 
reactions (Arrhenius constant), discovered expression for latent heat 
as a function of raising boiling point through dissolved nonvolatile 
components, appreciated light pressure in cosmic physics, studied 
reaction velocities, viscosities (‘Teorien der Chemis’ 1900), he was 
first to note global warming 
Ataka Tooru (1942-) Jap. chem., expert calorimetrist, authority in 
thermodynamics of materials 
Avicena (Abu’ali al-Husain ibn Abdallah, Ibn Sina)(980–1037) Pers. 
physician, author of Canon of Medicine, studied therapeutic 
measures, used methods of Aristotle, suggested speed of light must 
finite quantity, rejected metallic transmutations 
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Avogadro Lorenzo Romano Amedeo Carlo (1776–1856) It. phys., 
equal volume of gases at (at the same T and P) contain identical 
number of particles (Avogadro’s Law), studied specific heats, 
expansion 
Avrami M. ??? 
Babbage Charles (1792–1871) Brit. math., referred as the father of 
computing in recognition of his design of two machines, the 
difference engine for calculating tables of logarithms by repeated 
additions performed by trains of gear wheels, and the analytical 
engine designed to perform a variety of computations using punch-
cards 
Bacon Francis, Lord Verulam (1561–1626), Brit. phil., inventor of 
inductive method and empiricism, identified gravitation force, held 
heat is motion, showed that salt lower melting point of ice 
Baekeland Leo Hendrik (1863–1944) Belg. chem., synthetic resin, 
plastics (bakelite), contributed electro-chemistry (book ‘Some 
Aspect of Industrial Chemistry’ 1914) 
Balek Vladimír (1940-), Czech chem.., inventor of emanation 
thermal analysis method, author of books of same subject  
Barone Guido (1937-) Ital. chem., thermal behavior of biomolecules, 
atmospheric pollution (book ‘volumetric and calorimetric 
techniques’ 2003)  
Barone Guido (1937-), Ital. chem., thermochem. of biomolecules 
(book ‘Volumetric techniques’ 2003) 
Barrow John D. (1942–) Brit. phys., protagonist of cosmology and 
gravitation theory as well as aspects of the history and philosophy of 
science, writer of popularizing books 
Bárta Rudolf (1897–1985) Czech. chem. expert in cements, co-
founder of ICTA  
Bartoli Adolfo (1851–1896) It. phys., radiation pressure of light, 
specific heat of water and its dissociation, heat engine based on light 

Becher Johann Joachim (1635–1681), Ger. chem., working in 
medicine, mineralogy, economics, developer of theory that burning 
substances are losing their anima (‘phlogiston’) 
Becher Joseph Pitus, sen. (1769-1840) and Johan Nepomuck, jun. 
(1813-1895), Czech pharmcists., founders of renowned herbaceous 
liquor “Carslbad Becher”  
Becquerel Antoine Cesar (1788–1878) Fr. phys., cofounder of 
electrochemistry (‘Elements de l’electrochimie‘ 1843), used 
platinum and palladium to measure high temperatures 
Beezer E. Anthony (1938-), Brit. chem., biophysical chemistry and 
pharmacy (Thermometri titrimetry, 1968) 
Beilstein Friedrich Konrad (1838–1906) Rus. chem. And professor 
in Petersburg Univ., research in anal. and org. chemistry (‘Handbuch 
de Organischen Chemie, 1880) 
Bénard Henri (1885–1973) Fr. sci., who made his famous discovery 
on convection rolls during his thesis based on early studies of B. 
Thompson (see Strutt) 
Berenyi Mihaly (1934-), Hung. chem., medical laboratory, 
simultaneous TA 
Berg Lev Germanovič (1896–1974) Rus. chem., originator of 
thermoananlytical instrumentation and theories, co-founder of ICTA 
Bergman Tobern Olaf (1735–1784) Swed. chem., founder of mineral 
chemistry, its classification and quantitative determination of 
composition, developed theory of chem. affinity 
Bergstein Arnošt (1914-1973), Czech. chem., orig. lawyer, inventor 
of dielectric thermal analysis 
Bernoulli Daniel (1700–1782) Swith math., early formulation of 
principle of energy conservation, pressure as result of particles 
impact on the container, differential calculus application in theory of 
probabilities, acoustics (‘Hydrodynamica’ 1738) 
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Bernoulli Johann (1667–1748) Swiss math., developer of 
differential, integral and exponential calculus, law of quantity of 
conservation – mv2 (‘vis viva’) 
Bertalanffy (von) Ludwig (1901–1972) Austr. born, Can. biol., 
research in ordaining conception in biology, inventor of general 
‘organismic’ system theory and comparative physiology (book 
‘Modern Theories of Development’ 1933) 
Berthelot Marcelin (1827–1907) Fr. chem., enunciated the principle 
of maximum work, known for his sharp criticism (‘Essai de 
mecanique chimique fondee sur la thermochimie’ 1879) 
Berzelius Jons Jacob Baron (1779–1848) Swed. chem., founder of 
modern chemistry (‘Theory of Chemical Proportions’ 1814), oxygen 
as the standard for atomic weights, pioneered gravimetric analysis 
Bessel Friedrich Wilhelm (1784–1864), Ger. astron., Bessel’s geoid, 
theory of errors, Bessel’s functions 
Bettinetti Giampiero (1940-), Ital. chem., pharmaceuticals, 
interaction thermodynamics 
Biot Jean Baptiste (1774–1862) Fr. phys., who invented polariscope, 
fundamental laws of heat, magnetism 
Black Joseph (1728–1799), Brit. chem.. (Glasgow and Edinburgh), 
helped to lay foundations for quantitative analysis, recognized that 
heat quantity is different form of heat intensity, concept of specific 
heats 
Boerhaave Herman (1668–1738) Dutch chem., introduced modern 
concept of chemistry (‘Chemical Textbook‘ 1732) 
Bogdanov Alexander Alexandrovič (1873–1928) Rus. phil., who 
made sophisticated reinterpretation of Mach’s empiriocriticism, 
known for calculating automata, who proposed that all phys., 
biolog., and human sciences be unified by treating them as systems 
of relationships (‘Tectology: universal organization’) 
Bohr Niels Henrik David (1885–1962) Danish phys., known for 
Bohr’s model of atomic structure, spectroscopic data to explain 

internal structure, electrons in the outer-most shall determine chem. 
properties (‘Atomic Theory and the Description of Nature’ 1934) 
Boldyrev Vladmír V. (1927-) Rus. Chem.., originator of the 
reactivity control of solids, author of books of same  subject (book 
“Reactivity of molecular solids” 1999) 
Bolos of Mendes (pseudo-Democritos, circa 200 BC) Gr. nat. sci., 
probably earliest Greek writer on alchemy (‘Psychica at Mystica’) 
Boltzmann Ludwig Eduard (1844–1906) Austr. phys., cofounder of 
equipartition theory, kinetic theory of gases leading to theory of 
statistical thermodynamics, Stefan-Boltzmann Law of radiation 
Boole George (1815–1864) Brit. logician, invented the symbolic 
processes of algebra as tools of numerical calculation, in which 
symbols are used to represent logical operations. In his book ‘An 
Investigation of the Laws of Thought’ (1854) the mathematical 
theories of logic and probabilities was proposed as well as the 
calculus (taking one of only two values <0 and 1>, i.e., Boolean 
algebra) 
Borchard H.J. ???DTA ? 
Böttger Johan Friedrich (1682-1719), Ger. alchem., initiator of 
European production of chinaware (porcelain) using his own recipes   
Boyle Robert (1627–1691) Brit. chem., disaffirming the 
indoctrination of four elements, cofounder of “British Royal 
Society” and scientific journal “Philosophical Transactions”, 
designed vacuum pump, chemistry of combustion and respiration 
Brandštetr Jiří (1931-), Czech calorim., constructer of 
‚entalphiograph‘  
Bravais Auguste (1811–1863) Fr. phys., upon observing natural 
crystals he grouped them into seven crystal systems (Bravais lattice 
is called after him), which is an infinite array of discrete points with 
an arrangement and orientation that appears exactly the same viewed 
from any point of the array (book ‘Etudes cristalographiques’ 1851) 
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Brillouin Léon (1889-1969) French born US phys., invented the 
concept of negentropy, father of information theory (book ‘Théorie 
de l’Information’ 1959)  
Brouwer Luitzen Egbertus Jan (1881–1966) Dutch. math., founder of 
modern topology, proved that dimensionality of a Cartesian space is 
topological invariant, worked in point sets 
Brown Michael Ewart (1938-) S. African chem.., designer of 
decomposition kinetics of solids, author of books of same subject 
Brown Robert (1773–1858) Scot. botan., studied plant physiology, 
known for Brow- nian movement of microscopic particles 
Bruno Giordano (1548–1600) It. phil., drew his cosmology from 
Copernicus and Lucretius, conceived that Earth revolves around the 
sun, stars being the center of other planetary systems (burned at 
stake) 
Brzyska Wanda (1931-), Pol. chem., coordination chemistry, 
magnetics 
Bunsen Robert Wilhelm (1811–1899) cofounder of spectroscopy, 
investigated variation of melting point with pressure, galvanic 
battery, new types of labor. Equipments (Bunsen burner) 
Buri Alberto ??? 
Burian Josef (1873-1942), Czech. technol. and early propagator of 
thermal analysis in ceramics  
Byelousov (Bělousov) Boris Pavlich (1893–1970) Rus. pediatr., 
problems of protein regime, known for unsuccessful persuading 
unusual oscillatory manners of some chemical reaction 
Cai E. Xian (1938-), Chin. chem., thermochemistry and 
thermodynamics (book „Experimental Physical Chemistry“ 1980)  
Callen Herbert Bernard (1919–1990) US. phys., research on solid-
state physics, thermodynamics and statistical mechanics, fluctuation-
dissipation theorem (book ‘Thermodynamics: introduction to 
thermostatics’ 1960) 

Calvet  Edouard (1895–1966) Fr. calorim., known for Calvet-Tian 
calorimetry 
Cantor Georg Ferdinand Ludwig Philip (1845–1918) Ger. math., 
developed theory of sets, defined real, irrational and transfinite 
numbers 
Cardillo Paulo (1942-), Ital. chem., runaway reactions, calorimetry 
(Esplosioni di polveri, 2002) 
Carnot Sadi Nicolas Leonard (1796–1832) Fr. phys., founder of 
thermodynamics (Carnot cycle) 
Casimír Hendrik B. G. (1909–1980) Dutch phys., inventor of 
mathematical formalism of quantum-mechanics, hyper-fine 
structures, zero-point electromagnetic background, thermodynamics, 
influence of retardation on Van der Waals forces (Casimir forces) 
Cavendish Henry (1731–1810) Brit. chem., revealed composition of 
water, hydrogen, believed that heat is caused by internal motion, 
anticipated much of the work of the next half century though he 
published almost nothing, experimentally defined gravitation 
constant and work on electricity laws 
Cayley Arthur (1821–1895) Brit. math., theory of matrices and 
groups, invariance algebra of matrices, geometry of n-dimensional 
space 
Celsius Anders (1701–1744), Swed. astron., identified Earth’s 
ecliptic obliquity, temperature scale after him 
Cesáro Attilio (1942-), Ital. chem., thermodynamics of 
biomacromolecules 
Charles IV (1316–1378) Rome emperor and famous Bohemian king 
(1346), supporter of idea of a united ‘greater Europe’ founder of the 
first middle European university in Prague 
Charsley Edward Leonard (1939-) Brit. thermoanal., standardization, 
industrial application of thermal analysis (book “Thermal Analysis 
Techniques” 1992) 
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Christensen Jim James (1931-1991) US phys., industrial calorimetry, 
nonideality measurements, known for Christensen Memorial Award 
of US Calorimetry Conferences 
Clapeyron Benoit Pierre Emile (1799–1864) Fr. eng., mathemat. 
theory of elasticity of solids, found relation between conversion of 
heat, steam, pressure and volume changes, help construction of 
locomotives 
Clausius Rudolf Julius Emmanuel (1822–1888) Ger. math., 
reconciled Carnot’s theory of heat to equivalence of heat and work 
(2nd Law of thermodynamics), changes of state (Clausius-Clapeyron 
equation), contributed theory of electrolysis 
Colemann D. Bernard (1930–) US. math., researched 
hydrodynamics of non-classical fluids, theory of wave propagation 
in materials with memory, co-founder of rational thermodynamics 
Comenius (Komensky) Jan Amos (1592-1670) Czech educator and 
expatriate, known as the ‘teacher of nations’ who necessitated 
spontaneity (‘Janna Linguarum reserata’, ‘Orbis Sensualium Pictus’ 
or ‘Didactica ragna’) 
Copernicus Nicolaus (Kopernik Nikolai) (1473–1543) Pol. astron., 
worked out details of heliostatic theory of solar system, possibly the 
greatest astronomer since Ptolemy 
Coriolis Gustave Gaspard (1792–1843) Fr. phys., developed theory 
of relative motion, mechanics, powers and motion, modern 
definition of kinetic energy (mv2/2) 
Criado José Maria (1942-) Spain. chem., heterogeneous catalysis, 
co-inventor of sample controlled thermal analysis 
Cser Ferenc (1938-) Hung. born Austr. Chem., multiphase 
polymeric systems, 
Czarnecki Jerzy (1937-), polish born US chem.., focused on large 
TG samples and reversible decomposition, solved interactions with 
vapors/gases, developed new TG systems (Cahn Inst., TG Design) 

Dalton John (1766–1844) Brit. chem., founder of atomic theory 
(“New System of Chemical Philosophy”1808), developed (Dalton’s) 
Law of partial pressures, arranged table of relative atomic weights, 
chemical stoichiometry in simple numerical ratios by weight 
Davy (Sir) Humprey (1778–1829) Brit. chem., founder of 
electrochemistry, showed melting of ice pieces by mutual friction 
below their freezing temperature – heat a form motion, theory of 
galvanic decomposition, transmission of thermal radiation through 
vacuum 
De Groot Sybren Ruuds (1916–1990) Dutch phys., research on 
thermodynamics of irreversible phenomena, relativistic theory of 
statistic electromagnetic phenomena (book ‘Thermodynamic of 
irreversible processes 1951) 
Debye Petrus Josephus Wilhelmus (1884–1966) Dutch phys. chem., 
dipole moments and molecular structure, structure analysis of 
powdery crystals by means of X-ray diffraction, study of polymers  
DellaGatta Giuseppe (1935–) Ital. calorim., authority in solution 
thermodynamics 
Democritos (460–370) Gr. phil., known for his cosmological and 
atomic theories, behavior of atoms is governed by unbreakable 
natural laws and their aggregates are formed by kind of hook and 
eye mechanism, investigated structure of human body regarding soul 
as material, compiled ethical concepts 
Denbigh George Kenneth (1911–1989) Brit. phys. chem., 
protagonists of thermodynamics, first class educator (book 
‘Principles of chemical equilibrium 1961) 
Descartes Rene du Perron (Cartesius Renatus) (1596–1650) Fr. 
math. and physic., known for preservation of motion (≈ mv) as an 
universal principle, studied geometric forms by algebraic means, 
gave rules of signs, identified matter with extension, nonexistence of 
voids (book ‘Principia Philosophiae’ 1644), study of meteorology, 
causality (“cogito ergo sum”)  



 

 

75 

75 

Dewar (sir) James (1842–1923), Brit. chemists, obtained liquid 
hydrogen, worked with low temperatures (Dewar flask) 
Dharwadkar Sanjiv Ravalnath (1938-) Ind. phys., high-temperature  
chemistry and thermodynamics 
Diesel Rudolph Christian Karl (1858–1913) Fr. eng., inventor of 
diesel engine by ignition through compression 
Diokles of Karystos (≈ 400–350 BC) Gr. phys., idea of ‘pneuma’, 
believed that both sexes contribute to embryo formation 
Diviš Prokop (Divish Procopius) (1696–1765) Czech phil. and 
experim., studied hydrodynamics, electrophysiology and electricity, 
known as the inventor of lightening rods (1753) proposing their 
wider use  
Dollimore David (1927–2000) Brit. chem.., expert in solid-state 
kinetics, founder of ESTAC, (book “Reactions in Solid-State” 1980) 
Du Bois-Reymond Emil Heinrich (1818–1896) Ger. physiol., showed 
that electric phenomena occur in muscular activity, physiology of 
muscles, measurable velocity of nerve impulses 
Duhem Pierre Maurice Martin (1861–1916) Fr. phys., attempt to 
construct a general energetic and abstract thermodynamics using 
axiomatic-deductive approach, theory of elasticity and 
hydrodynamics (‘Le potentiel thermodynamique’ 1886) 
Dulong Pierre-Louis (1785–1838) Fr. chem., research on refractive 
indices and specific heats of gases, co-formulated Dulong-Petit’s 
law, devised empirical formula for the heat 
Duval C. ??? TG ? 
Earnest Charles Mansfield (1941-) US chem., expert in geoscience 
and minerals (book ‘Thermal analysis of clays’ 1984) 
Einstein Albert (1879–1955) Ger. phys., originator of theories of 
relativity, laws of motion and rest, simultaneity and interrelation of 
mass and energy, quantum theory of photoelectric effect, theory of 
specific heats, Brownian motion, etc. (’Builders of the Universe’ 
1932), widely characterized elsewhere 

Emmerich Wolf-Dieter (1939–) Ger. phys., co-inventor of coupling 
TA techniques (designer for Netzsch) 
Empedokles of Akragas (492–432 BC) Gr. phil., originated classical 
doctrine on 4 elements, held the Earth to be spherical and planets 
moving through space, changes could be understood in terms of 
motion 
Epikouros of Samos (342–271) Gr. phil., adopted atomism as 
mechanistic explanation of universe, pleasure must be life of 
prudence, honor and justice  
equations, mechanic of fluids, hydrodynamics, oscillations 
Eukleides of Alexandria (365–300 BC) famous mathematician, 
founder of ‘flat’ (Euclidian) geometry 
Euler Leonhard (1707–1783) Swiss math., most prolific 
mathematician, algebraic series, functional notations (Euler 
numbers), imaginary numbers (i), topology, differential 
Eysel Walter (1935-1999) Ger. chem., expert in mineralogical 
thermal analysis  
Fahrenheit Gabriel Daniel (1686–1736) Pol. phys., working in 
Amsterdam, inventor of alcohol and mercury thermometers dressed 
with his temperature scale, discovered undercooling of water  
Faraday Michael (1791–1867) Brit. phys., one of the greatest 
experimentalists, explained electromagnetism, introduced concept of 
magnetic lines, Faraday’s laws of electrolysis, unit of electrostatic 
capacitance named farad 
Fătu Dumitru (1938-), Rom. chem., non-isothermal kinetics 
(‘Material aggregation’ 1994) 
Favre Pierre-Antoine (1813–1880) Fr. chem., known for series of 
then rather precise calorimetric determinations of heats involved in 
various chemical reactions 
Fechner Gustav Theodor (1801–1887) Ger. phil., pioneering 
psycho-physics, measuring sensation indirectly in units 
corresponding to the just noticeable differences between two 
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sensations, cofounder of the famous W-F physiological law (book 
‘Elemente der Psychophysik’ 1860) 
Feigebaum Mitchell Jay (1945–) US. phys., famous for discovering 
the constant 4.6692… for ith bifurcation (limi→∞ = di/di+1) named 
after him (Feigebaum numbers), his disclosures spanned new field of 
theoretical and experimental mathematics 
Fermat De Pierre (1601–1665) Fr. math., devised principle of least 
time (action) and Fermat’s small and big (last) theorems, gravity 
reciprocal attraction, father of modern theory of numbers, 
probabilities 
Feynman Richard Phillips (1918–1988) US. phys., quantum 
electrodynamics, devised Feynman diagrams as means for 
accounting possible particle transformations (‘Theory of 
Fundamental Processes’ 1961) 
Fibonacci Leonardo of Pisa (~1170–1230) It. math., best known for 
his book of Abacus, putting thus end to old Roman system of 
numerical notations, his series are now called Fibonacci’s 
Fick Adolf Eugen (1829–1901) Ger. physiol. who made important 
discoveries in every branch of psychology, well-knownfor the Law 
of diffusion (Ann. Phys. 94(1855)59) named after him 
Flynn Joseph Henry (1922-) US phys., known for Flynn kinetic 
evaluation method 
Fourier Jean Baptiste Joseph (1768–1830) Fr. math., evolved 
mathematical series known by his name and important in harmonic 
analysis, providing source of all modern methods in mathematical 
physics, originated Fourier’s theorem on vibratory motions 
Frankenheim Moritz Ludwig (1801–1861) Ger. phys., modern 
structural theory of crystals, introduced cooling curves to study 
materials (temperature vs. time) 
Frankland (Sir) Edward (1825–1899) Brit. chem., organo-metallic 
compounds, effect of atmospheric pressure on combustion, modern 
concept of valence, studied flame and luminosity 

Friedman Aleksandr Aleksandrovich (1888–1925) Rus. math. and 
astron., known for nonstationary solution of general theory of 
relativity, cofounder of dynamic meteorology who anticipated theory 
of Big Bang 
Fürth Reinhold Heinrich (1893–1979), Czech born, Ger. and Brit. 
phys., authority in statistical mechanics and Brown movement who 
gave stochastic approach to quantum mechanics 
Galen Klaudios (Galenos of Pergamum) (129-199 AD), Gr. physiol., 
systemized and unifies Greek anatomic and medical knowledge, 
possibly a founder of modern science, believed that mind is located 
in brain 
Galilei Galileo (1564–1642) It. astron., showing that velocity of a 
falling object is proportional to (g t) but not to its weight, invented 
hydrostatic balance, discovered numerous stars and planets, analyzed 
projectile motion, gave apparatus for temperature measurements 
Gallagher Kent Patrick (1931-) US thermoanl.,  authority in solid-
state chemistry of materials, electronics, editor of various compendia 
Galwey Andrew Knox (1933-) Ir. phys., expert in kinetics of solid-
state reactions, author of books on same subject 
Gamow George (1904–1968) Rus. born US phys., applied nuclear 
physics to problems of stellar evolution, proposed theory of origin of 
chemical elements by successive neutron capture and creation of the 
universe from a singularity (‘Thirty Years that Shock Physics’ 1965) 
and even went to analyze coding for triplet-system of proteins 
Garn Paul D. (1920-1999) US chem.., expert in non-isothermal 
kinetics, early TA promoter (book ‘Thermal methods of 
investigation’ 1964)  
Gassendi Pierre (Gassendius) (1592–1655) Fr. phil and math., held 
that atoms differed in size, weight and shape, gaseous pressure is due 
to collisions, measured velocity of sound 
Gauss Karl Friedrich (1777–1855) Ger. math., fundamental 
theorems of algebra and ontribution to modern number theory 
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(Gaussian integers), vectorial representation of complex numbers, 
method of least squares and observational of errors, unit of magnetic 
field gauss named in his honor 
Gay-Lussac Joseph Louis (1778–1850) Fr. chem., discovered law 
(stating that all gases expand equally for equal increment of 
temperature), verified law of capillary action, investigated temp. 
solubility of salts, invented hydrometer, barometer, thermometer 
Gibbs Josiah Willard (1839–1903) US. phys., father of 
thermodynamics of heterogeneous substances where he established 
theoretical basis of physical chemistry (Gibbs phase rule), vector 
analysis in crystallography, statistical mechanics, even patented 
railroad brake 
Glauber Johann Rudolph (1604–1670) Ger. chem.., invented various 
synthetic and analytical reactions, gave new philosophy of stills and 
furnace construction and operation 
Gmelin Eberhard (1937-) Ger. phys., expert in low temperature 
calorimetry and material science 
Gödel Kurt (1906–1978) Czech born US logician who gave proof of 
completeness of predicate logic and showed that inconsistency 
cannot be proved in the same system (‘Consistency of Continuum 
Hypothesis’ 1940) 
Godovsky Yuli Kirillovich (1936-) Rus. chem., thermal physics of 
polymers (book “Thermal Methods of Investigation” 1976)   
Gravelle Pierre Charles (1931-) Fr. chem.., expert in adsorption 
calorimetry 
Gray Allan P. (1931-) US calorim., early architect of DSC theory  
Grolier J.-P. Etienne (1936-) Alger. born Can. chem., 
thermodynamics of solutions (book “Thermodynamic Properties” 
2004) 
Guggenheim Edward Armand (1901–1980) Brit. phys. chem., 
known for applications of thermodynamics and statistical mechanics 
to properties of gases, mixtures, electrolytes 

Guldberg Cato Maxmilian (1836–1902), Norw. chem., developed 
chemical law of mass action, studied chemical equilibrium and 
reverse reactions  
Guthrie Frederick (1833–1886) Brit. phys., studied magnetism, 
electricity, vibration, cryohydrates (‘Elements Heat’ 1868) 
Haines Peter John (1934-), Brit. chem., thermomicroscopy, 
simultaneous TA, polymers (book ‘Thermal methods of analysis’ 
1965) 
Hájek Tadeáš from Hajků (Thaddeus Hagecius)(1526–1600) Czech. 
astr., alchemist. and personal physician of the Roman Emperor 
Rudolph II (see Rudolph) 
Hakvoort Gerrit (1938-) Dutch chem., solid catalysts, environmental,  
special instruments (book “Reactionkinetics” 1991) 
Hamilton (Sir) William Rowan (1805–1865) Irish mathematician, 
introducer of quaterions, alternative formalism for tensor and vector 
calculation, widely used operation by “Hamiltonian”  
Hannay James Ballantyne (1855–1931) introductory 
experimentation on isothermal mass-change curves 
Harmelin Miriam (1937-), French phys., specialist in calorimetry 
and kinetics of glassy metals 
Hausdorff Felix (1868–1942) Jew math. at the Ger.University of 
Bonn, known for fractal-preceding dimension named after him 
Havel Ivan Miloš (1938-) Czech kybernet., expert in cognitive 
sciences, inventor of spatial-scale axis 
Hay James Neilson (1935-) Brit. chem., thermal characterization of 
polymers 
Heide Klaus (1938-) Ger. mineralog. and glass chem.., expert in TA 
(EGA DEGAS) of natural and industrial solids (book “Dynamische 
termische Analysen-methoden” 1982) 
Heisenberg Werner Carl (1901–1976) Ger. phys., who worked on 
atomic structure and founded quantum mechanics, evolved 
uncertainty principle named after him, suggested that laws of 
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subatomic phenomena be stated in terms of observable properties, 
involved in the unified field theory (‘Das Naturbild der heutigen 
Physik’ 1955) 
Helmholtz Hermann Ludwig Ferdinand (1821–1894), Ger. physiol., 
study on mechanism of eye and ear, theory music, (‘Uber die 
Erhaltung der Kraft’ 1847 and ‘Handbuch der physiologischen 
Optik’1867), credited with explication of conservation laws, 
elaborated on electrodynamics and indicated electromagnetic theory 
of light, studied vortex motion in liquids 
Helmont (van) Joannes Baptist (1579-1644) Belg. physician, 
confided in alchemy but rejected 3 principles and fire as element 
since it has no matter, taught indestructibility matter, used graduated 
air thermoscope to measure temperature, thought origin of bodies are 
water and ferment 
Hemminger Wolfgang (1941-) Ger. phys., experimental and 
theoretical calorimetrist (book ‘Fundamentals of calorimetry’ 1979) 
Hench Larry (1937-), US phys., introducing concept of  bioactivity 
of inorganic glasses for implantology (book ‘Bioceramics’ 1993)  
Herakleitos of Ephesus (540-480), natural philosopher believing to 
fire as a central principle, known for his pessimistic view of life 
Hermes Trismegistos (Mercurius Termaximus, conceivably the King 
of Egypt known as Sifaos, ~ 1996 BC, and identified with God 
Hermes by Greek literature written circa 100-300 AD), legendary 
person accredited to the foundation of alchemic clandestine books  
Heron of Alexandria (about 1st century) Gr. math., arithmetic 
solution of quadratic equations, inventor devices operated by steam, 
fire engine pumps  
Hesiodos (about 8–7th century BC) Gr. poet, known for ‘Theogonia‘ 
essay of myths systematic trying to give the history of world 
Hess Henri Germain (1802–1850) Swiss, prof. of chem.in Rus. St. 
Petersburg Univ., founder of thermochemistry, formulated (Hess’) 

Law stating that amount of heat evolved is irrespective to 
intermediary stages 
Heyrovský Jaroslav (1890–19670 Czech phys. chem., discoverer of 
polarography 
Hilbert David (1862–1943) Ger. math., investigated theory of 
numbers and relative fields, developed Hilbert space in work on 
integral equations 
Hill John (1942-) Brit. chem. working in Austr., applied calorimetry 
Höhne Günther W. H. (1941-) Ger. phys., expert in calorimetry 
(books ‘Grundlagen der Kalorimetrie’ 1979 and ‚DSC’ 1996) 
Honda Kotaro (1870–1954) Jap. phys., who pioneered 
thermogravimetric measurements and who introduced more strongt 
steel and magnets 
Hooke Robert (1635–1703) Brit. naturalist, cofounder of vibration 
theory, who devised an equation describing elasticity that is still 
used today (“Hooke’s Law”), worked out the correct theory of 
combustion, assisted Robert Boyle in studying the physics of gases 
and improved meteorological instruments (barometer) 
Hrubý Arnošt (1919-), Czech phys., synthesis and thermal analysis 
of complex glassy chalcogenides, devised Hruby glassforming 
coefficient 
Hubble Edwin Powell (1889–1953) US. astronom, initiated the study 
of the universe beyond our galaxy (‘Observational Approach to 
Cosmology’ 1937), classified galaxies and discovered that their 
radial receding velocity is proportional to their distance (Hubble’s 
Law) 
Huffman Hugh Martin (1898-1950) US phys., combustion and 
adiabatic calorimetry, founder of North American calorimetry 
conferences, known for the Huffman Memorial Award 
Huygens Christian (1629–1695) invented pendulum, conservation 
mobility (≈ mv)  
Jeno Paulik ??? 



 

 

79 

79 

Jesenak Viktor (1926-2000) Slovak chem., expert in solid-state 
kinetics 
Jǿrgensen Sven Erik (1942-), Danish phys., inventor of 
thermodynamics for ecological systems 
Joule James Prescott (1818–1889) Brit. eng. who quantified heat 
liberated upon the electric passage through resistance, unit joule 
named after him 
Kambe Hirotaro  ??? 
Kamerlingh-Onnes Heike (1853–1926) Dutch phys., obtained liquid 
helium, found uperconductivity of mercury, studied magnetic and 
optical properties at low temperatures 
Kaisbersberger Erwin (1942-), Ger. phys., TA characterization, 
ceramics, instruments 
Karhanavala Ervad M.D. (1928-1979), Indian phys., expert in 
nuclear energy and applied TA kinetics, humanitarian thinker and 
Zoroastrian priest 
Karmazsin Etienne (1942-), Hun. born Fr. chem., calorimetry, 
radiating energies 
Kauffmann Stuart (1939-), US biol. and math., expert in biophysics 
aimed to the nature of life and order, proposed 4th law of 
thermodynamics (book “Investigations” 2002) 
Kauzman Walter (1916-1980) US. chemists, studied 
thermodynamics and statistics, expert in theory of glasses (Kauzman 
point) 
Keattch Cyril Jack (1928-1999) Brit. chem.., expert in 
thermogravinetry, author of books in same subject 
Kekule Friedrich August (from Stradonitz) (1829–1896), author of 
carbon tetravalent chemical bonding, visualized aliphatic chain 
series and closed-chain structure of benzene 
Kelvin, Baron of Larges (Lord Thompson Williams) (1824-1907) 
Scot. math., did important contribution in most branches of physical 
science, developed dynamic theory of heat, collaborated in 

investigating Joule-Thompson effect, propose absolute scale of 
temperatures, invented various electric measuring devices and even 
developed improved mariner’s compass still used today 
Kemp Richard Bernard (1941-) Brit. chem., biothermochemistry, 
(From macromolecules to man, 1999) 
Kemp Richard Bernard (1941-) Brit. zoolog., biothermochemical 
studies and bioengineering (book “From Macromolecules to Man” 
1999) 
Kepler Johannes (1571–1630) most famous astronomer who laid the 
foundation of modern astronomy, studied nature of light and 
introduced concept of rays, made use of logarithm 
Kettrup Antonius (1938-) Gr. chem.., expert in ecological chemistry 
and bioanalytical methods of TA, book “Analysis of Hazardous 
Substances”) 
Kirchhoff Gustave-Robert (1824–1887) Ger. phys., did spectrum 
analysis, black-body concept, formulated Kirchhof’s laws of 
electricity 
Kissinger Henry E. (1905-1979) US chem., known for kinetic 
evaluation method named after him, 
Kolmogorow Andrej Nikolajevich (1903–1970) Rus. math., known 
for theory of functions, concept of probability, irrational functions 
(’Basic Concepts of Probability’ 1936) 
Komensky, see Comenius 
Koperník viz Copernicus 
Kotkata Mohamed Fathy (1943-), Egypt. Chem., thermal kinetics, 
Kubaschevsky Oswald  (1912-1986)  US chem., pioneering 
comprehensive thermodynamic databases (book ‘Materials 
Thermochemistry’ 1963) 
Kurnakov Nikolaj Semenovič (1860–1941) Rus. thermoananlyst, 
inventor of the drum photographic recording used in thermal 
analysis 
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L’vov Boris V.  (1931-) Rus. chem., spectroscopy, decomposition 
kinetics (book “Atomic Absorption Spectrochemical Analysis” 
1970) 
LaGinestra Aldo (1930-1993) Ital. phys., expert in thermal analysis 
of biological systems 
Lagrange Joseph Louis (1736–1813) Fr. math., showed mechanics 
could be found on the principle of least action, studied perturbations, 
hydrodynamics, developed calculus of variations, partial differential 
equations 
Landau Lev Davidovich (1908–1968) Rus. phys., developer of 
thermodynamic theory of second-order transformations, 
superfluidity, low temperature physics (‘Continuum Mechanics’, 
‘Hydrodynamics and Theory of Elasticity’ 1944) 
Langier-Kužniarová Anna (1931-) Pol. geolog, mineralogy and TA 
of organo-clay complexes (book “Thermograms of minerals” 1967) 
Laplace Pierre Simon (1749–1827) Fr. math., laid foundation of 
thermochemistry, theory of probability, made much use of potential 
partial differential equations since named after him, conducted 
experiments of specific heat and heat of combustion, developed ice 
calorimeter 
Läslö Erday ??? 
LaViolette Paul A. (1938 –) US. astrophys., developer of unusual 
subquantum kinetics and continuous creation model of the universe, 
and novel approach to microphysics that accounts for forces in a 
unified manner 
Lavoisier Antoine Laurent (1743–1794) Fr. chem., discovered 
relation between combustion and oxygen, divided substances into 
elements and compounds, explained respiration, disproved 
phlogiston, introduced quantitative methods to chemistry 
Lazarev Vladislav Borisovich (1929-1994), Rus. thermoanal., expert 
in inorganic materials   

LeChatelier Henry-Louis (1850–1936) Fr. metallurg., worked on 
chemistry of silicates and cements, physics of flames, 
thermodynamics, used first the dependence sample vs. 
environmental temperature, devised optical pyrometer 
LeChatelier Luis (1815–1926) Brit. mine eng., tested products with 
aluminum content, patented steel production, thermometry – use of 
thermocouples 
Legendre Adrien Marie (1752–1833) Fr. math., gave important 
works on elliptic integrals, laws of quadratic reciprocity, created 
spherical harmonics, known for Legendre transformations used in 
thermodynamics 
Leibniz Gottfried Wilhelm (1646–1716) Ger. math., showed the lost 
of motion after collision called ‘vis viva’ (similarly to ‘vis mortua’), 
introduced modern mathematical notations, postulated theory of 
monads (building block of universe) and even designed wagon 
wheels 
Lemery Nicolas (1645–1715) Fr. chem., founder of numerous 
applications of chemistry in medicine, studied theory of volcanoes, 
authored textbooks on chemistry (‘Cours de chymie’ 1675) invented 
workable internal combustion engine, electric motor and signal 
system for railroads, studied galvanoplastic reproduction 
Leonardo DaVinci (1452–1519) It. artists, one of greatest and most 
versatile geniuses, commencing those moving bodies can transfer 
motion which in total is unchanged, among other designed gliders, 
parachute, elevator, steam gun, studied human anatomy, etc. 
Leukippos of Miletos (~ 500–440 BC), Gr. phil., cofounder of 
atomistic theory, bodies are in circular motion move from center, 
motion is made possible by positioning empty space 
Lewis Gilbert Newton (1875–1946) Amer. chem., studied 
thermodynamics and free energy of substances, valence and 
structure of molecules (‘Anatomy of Science’ 1926) 
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Libavius Andreas (Liebau) (1540-1616), Ger. physic., histor. and 
alchemist who described dry reactions in assaying metallic ores, 
detailed aqueous analysis (’Alchemia’ 1597 in which second edition 
1606 is the section ‘De Pyrotechnica’) 
Liesegang Raphael Eduard (1869–1947) Ger. phys. chem., expert in 
dye chemistry who worked systematically in periodic precipitations 
(known for Liesegang rings) 
Lifschitz Evgenni Mikhaylovich. (1915-1985) Rus. phys., expert in 
statistical physics, fluid- and electro-dynamics (book ’Course of 
Theoretical Physics’ 1979) 
Linnaeus (Carl von Linne) (1707–1778), Swed. Botanists known as 
father of modern synthetic botany, known for reversing the Clausius 
scale (freezing 100–boiling 0) 
Liptay Geörgy (1932-) Hung. thermoanal., expert in simultaneous 
TA methods (book “Atlas of TA curves” 1971-1976) 
Liu Zhen-Hai (1936-) Chin. chem., macromolecules (Thermal 
analysis, 1985) 
Liu Zhen-Hai (1936-) Chin. chem., thermal analysis of 
macromolecules (book “Calorimetric Measurements” 2002) 
Lobachevski Nikolaj Ivanovich (1793–1856), Rus. math. who gave 
innovative curved geometry (targeted to concave surfacevof a 
sphere) 
Logvinyenko Vladimir A. (1937-) Russ. chem.., expert in TA study 
of coordination compounds, author of books on same subject 
Lombardi Gianni (1939-) Ital geol., expert in mineralogic 
characterizations, early initiator of ICTA 
Lomonosov Michail Vasilyevich (1711–1765) Rus. math., founder of 
Moscow university, introduced comprehensive structure of non-
Euclidean geometry 
Lønvik Knut (1935-) Norweg. phys, inventor of thermal sonimetry 
Lorentz Hendrik Antoon (1853–1928), Dutch phys., authority in 
quantum physics, electromagnetism, thermodynamics, radiation, 

behavior of light, electron theory of matter, hydrodynamics (mostly 
cited for Lorentz transformation) 
Lulla, Lullius Raimundus (1235-1315) physician and alchemist, 
devised what he considered an infallible method of proving faith and 
reason, invented mechanical device (‘ars magna’) which combined 
subjects predicated of propositions thus producing valid conclusions 
Mach Ernst (1838–1916) Aust. phil. and phys., known for his 
discussion of Newton’s Principia and critique of conceptual 
monstrosity of an absolute space (‘The Science of Mechanics’ 1883) 
Maciejewski Marek (1940-) Pol. chem., inventor of pulse 
(hyphenated) methods of thermal analysis, expert in heterogeneous 
kinetics 
Mackenzie Robert Cameron (1920–2000) Scot. chem.., expert in 
clay chemistry, founder of International confederation on thermal 
analysis (ICTA) 
Maimonides (Moses ben Maimon called Rambam) (1135–1204) 
Sephardic born Jewish physic. and phil., foremost intellectual figure 
of medieval Judaism, who tried to merge belief with learning and 
who recovered Aristotle’s ideas (‘Guide of the Perplexed’ or 
‘Treatises on Logic’ 1165) 
Mandelbrot Bezat Benoit (1924–) Pol. born Fr. math., based 
mathematical theories for erratic chance phenomena and self-
similarity, fractal dimension 
Mantegna N. Rosario (1942-) Ital. phys., endeavoring to bridge 
physics and economy (book ’Econophysics’ 2000)   
Marcus Marci Jan (from Kronland) (1595-1667) unfamiliar 
Bohemian scientist, author ‘De proportione motu’, already noting 
principles of the light diffraction, studied impact of bouncer balls 
Marti Erwin (1932-) Swiss chem., industrial thermal analysis, 
pharmaceutics (book “Angewande chemische Thermoanalytik” 
1979) 
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Matějka Josef (1892-1960) Czech chem.., inventor of ‘rational 
analysis’ ofor thermal decomposition of ceramic raw materials 
(clays) 
Maupertuis Pierre Louis Moreau (1698–1759) Fr. math., known for 
the principle of ‘least action’ 
Maxwell James Clerk (1831–1879) Brit. phys., validated kinetic 
theory of gases, applied dynamical equations in generalized 
Lagrangian form and showed that electromagnetic action travels 
through space in transverse waves, as does light, symmetrical 
(Maxwell) equations of continuous nature of electric and magnetic 
field used today (book ‘Matter and Motion’ 1876) 
Mayer (von) Julius Robert (1814–1878) Ger. phys., determined 
quantitatively equivalence of heat and work, studied principle of 
conservation laws even extended to living and cosmic phenomena 
Mayow John (1641-1679) Brit. chem., studied similarity between 
chem. process of combustion and physiological function of 
respiration, showed that only part of air is used during burning 
McAdie Henry George (1930-) Canad. chem., thermal properties of 
materials, standardization, environmental research, co-founder of 
NATAS 
Mchedlov-Petrosyan Otar P. (1917-1997) Ukrain. chem., expert in 
concrete technology and thermochemistry  
Mendeleyev Dmitryi Ivanovich (1834–1907), Rus. chem., gave 
periodic classification of elements, discovered periodicity in their 
chem. and phys. properties, investigated thermal expansion of 
liquids (‘Principles of Chemistry’ 1868) 
Meyer Johann Friedrich (1705–1765) Ger. chem., known for theory 
of ‘acidum pingui’, contestant of Black’s theory 
Milesians School see Thales 
Mimkes Jürgen (1939-) Ger. phys., expert in diffusion and 
econophysics, applied thermodynamic laws for societal behavior 

Mitsuhashi Takefumi (1943-), Jp. Chem., material characterization 
(Thermal conductivity and diffusivity, 1998) 
Moiseev German K. (1932-), Russ. metalurg., expert on calculation 
of thermodynamic data (book ‘Gibbs energy for some inorganic 
materials’ 1997) 
Murphy Cornelius Bernard (1918–1994) US chem., expert in TA 
instrumentation, cofounder of ICTA 
Napier John (1550–1617) Scot. math., best known inventor of 
logarithm, originator of Napier’s rules of circular parts for solution 
of spherical triangles and also Napier’s bones (antecedent of a 
logarithmic rule) 
Nernst Hermann Walther (1864–1941) Ger. phys., devised theory of 
electrothermic potentials, elaborated the third law of 
thermodynamics and made use of low temperature calorimetry 
Neumann (von) Johann (Jánoš) (1903–1957) Hung. born US math., 
introduced premises of electronic computing devices and theory of 
games, math. logic and theory of continuous groups, showed math. 
equivalence of Schrodinger’s wave mechanics and Heisenberg’s 
matrix mechanics (’Mathematical Foundation of Quantum 
Mechanics’ 1931) 
Newcomen Thomas (1663–1729) Brit. inventor, known for 
atmospheric steam engine and its application for pumping water 
from mines 
Newton (Sir) Issac (1642–1726) Brit. math. (most famous phys. and 
yet unfamiliar alchem.), prominent scientist who founded the 
discipline of mechanics, extensively described elsewhere 
Niinisto Lauri (1941–) Fin. chem.., application of TA methods in 
thin films and optolectronic  
Noether Max (1844–1921), Ger. math., theory of algebraic functions, 
symmetry aspects 
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Norton Thomas (1437–1514) Brit. alchemist who recognized 
importance of color, odor and taste as guides in chemical analysis, 
improved thermal regime of furnaces 
Núňez-Regueira Lisardo (1939-) Spain. phys., energy recovery 
(book ‘Biological calorimetry’ 1982) 
Odling William (1829–1921) Brit. chem., did early research on 
problems of valence and bounding, proposed the table of elements 
(‘Outlines of Chemistry’ 1869) 
 Odlyha Marianne (1943-), Brit. chem.., archeology, polymers 
(‘cientific conservation’1992)  
Ohm Georg Simon (1789–1854) Ger. phys., found (Ohm’s) Law 
relating resistance to voltage and current strength, studied 
temperature resistance of metals, unit of electrical resistance named 
after him 
Oinopides of Chia (≈ 500 BC) Gr. math. and astr., supposable 
discoverer of ecliptic 
Onsager Lars (1903–1976) Norw. chem., researched protonic 
semiconductors, helped theory of dielectrics, reciprocal transport 
relations in irreversible thermodynamics named after him 
Opfermann Johanes (1940-2004) Ger. phys., expert in 
semiconductive properties of polymers, architect of Netzsch kinetic 
softwares  
Oppermann Heindrich (1934-), Ger.phys., thermochemical data, 
solid-state reactions 
Ostwald Friedrich Wilhelm (1853–1932) Ger. chem., founder of 
modern physical chemistry, research in equilibrium and rates of 
chem. Reactions, protagonists of so called ‘energetism’ 
Otsuka Ryohei (1923-1996) Jap. phys., expert in mineralogical 
chemistry 
Otto Nikolaus August (1832–1891) inventor of internal combustion 
engine 

Ozawa Takeo (1932-) Jap. phys., expert in TA methodology, 
modulated modes and kinetics (Ozawa evaluation method) 
 Paoletti Piero (1931-) Ital. chem., thermodynamics and calorimetry 
of complexes (book ‘Ossiduriduzione’ 1978) 
Papin Denis (1647–1712) Fr. phys., improved air pump, discovered 
principle of siphon, demonstrated (and practically used) that at 
increased/decreased pressure the boiling point is raised/lowered, 
improved gunpowder and preceded steam engine 
Paracelsus Theophrastus Bombastus von Hohenheim (Philippus 
Aureolus) (1493-1541) Ger. alchem. and phil., postulated internal 
‘archei’ which acted as alchemists within body separating pure from 
impure, concept resulted in view of local centers of disease as 
imbalance of humors (liquid) throughout the body 
Pascal Blaise (1623–1662) Fr. math., known for Pascal triangles, 
builder of first mechanically calculating machines as computer 
precursors, improved the theory of probability and combinatorial 
analysis, increased knowledge of atmospheric pressure (denied 
‘horror vacui’), founder of hydrodynamics (law bears his name) 
Patzier Michal Ignac (1748–1811) Slovak metallurg., author of 
indirect amalgamating technology and organizer of the first internat. 
conf. on natural sciences (in ‘Skelne Teplice’ 1786) 
Paulik Ferenc (1922-) Hung. thermoanal., inventor of simultaneous 
TA methods, known for commerce of ‘Derivatograph’, books on the 
same subjects 
Paulik Jenö ??? 
Pavlyuchenko Michail Michajlovič (1909-1975) Rus. chem.., 
theorist in heterogeneous reactions, author of books on same 
subjects 
Peano Guisepe (1858–1932) It. math., founder of symbolic logic, 
non-Euclidean geometry, known for construction of space-filling 
curve named after him (Peano’s axioms) 
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 Pelovski Yoncho (1942-) Bulg. chem., thermal decomposition, 
simultaneous TA methods (book ‘Technology of inorganic wastes’ 
1986)  
Peltier Jean Charles Athanase (1785–1845) Fr. phys., watchmaker, 
discovered a thermo-electric reduction of temperature which effect is 
named after him 
Penrose Roger (1931–) US. math., suggesting that all calculation 
about both micro- and macro- worlds should use complex numbers, 
(requires reformulation of major laws of physics) proposed a new 
model of universe whose building blocks he called ‘twisters’ 
(Penrose’s tiling). 
Petit Alexis-Therese (1791–1820) Fr. phys., co-developed methods 
of determining thermal expansion and specific heats of solid bodies 
Philolaos of Tarentum (≈ 500 BC) Ger. phil., held the earth is not 
center of universe but that is stars and planet circle about central fire 
Pictet-Turrentin Marc-Auguste (1752–1825), Swiss phys., who 
attempted to measure velocity of heat 
Piloyan Georgyi Ovanyesovich (1919-1989) Russ. phys., early 
treaties on theoretical thermal analysis (‘Intro to Thermal Analysis” 
1964)  
Planck Max Carl Ernst Ludwig (1858–1947) Ger. phys., best know 
for Planck’s constant representing quantum action, blackbody 
radiation, thermodynamics, physics before his quantum theory is 
often called classical 
Platon (Plato) (427-347 BC) most famous Ger. phil., well 
characterized elsewhere, Platonism in science has general meaning 
of emphasis on a priori abstract mathematical thinking 
Poincare Henri Jules (1854-1912) Fr. math., gave theory of 
functions, researched differential equations, theory of astronomical 
orbits, 3-body problem, theory of light, dimension and relativity 
(book ‘Thermodynamique’ 1892, ‘Calculs des probabilites’ 1896, 

‘La science et l’hypothe`se’ 1906), unfamiliar herald of the theory of 
relativity 
Poncelet Jean Victor (1788–1867) Fr. math., formulated principle of 
continuity, termed energy, gave practicable theory of turbines, 
Poncelet’s overfall (meaning device) in hydrology 
Popper (sir) Raimund. Karl (1902–1994) Austr. sci. and phil., 
known for theory of cognition and science (epistemology), defender 
of open thinking and society (book ‘Logic der Forschung’) 
Prandtl Ludwig (1875–1953) Ger. phys., founder of modern 
hydrodynamics and aerodynamics, proved sound barrier, boundary 
layer on moving surfaces in liquids, Prandtl number named after him 
Presl Jan Svatopluk (1791–1849) Czech. chem., originator of 
modern nomenclature in chemistry and botany  
Priestley Joseph (1733–1804) Brit. chem., phlogistonist, explained 
some composites of air, history of electricity and light 
Prigogine Ilya (1917–2003) Rus. born Belgian phys. chemist, 
inventor of nonequilibrium thermodynamics, propagator of the 
theory of chaos (“La nouvelle alliance avec la nature”) 
Proks Ivo (1926-) Czecho-Slovak chem.., expert in historical 
thermodynamics, inventor of periodic thermal analysis 
Proust Louis Joseph (1754–1826) Fr. chem., established 
experimentally (Proust’s) Law of definite portions, discovered sugar 
to exist in some vegetables 
Ptolemaios Klaudios (~ 85–165 AD) Egyp. born, Gr. astr. who gave 
the first plausible explanation of  (the Earth-centered) celestial 
motions, studied trigonometry and stereographic projections, 
attempted theory of refraction (‘Syntaxix megale’, ‘Almagest’ – 
most influential work in astronomy) 
Pysiak Janusz J. (1933-) Pol. chem.., expert in kinetics of solid-state 
reactions 
Pythagoras of Samos (582–494 BC) Gr. phil., best known for 
Pythagorean theorem, credited with discovery of chief musical 
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intervals, attempted to interpret world through numbers and 
classified them into odd and even, stressed deductive method in 
geometry, presupposed central fire around which celestial bodies 
circle 
Ramsay (Sir) William (1852–1916) Brit. geolog., gave asymptotic 
continuous record of heating hydroxides, geographical mapping 
(‘stratigraphy’) 
Rankine William John Macquorn (1820–1872) Scot. phys., 
researched thermodynamic theory of steam, engine performance, 
water waves 
Raoult Francois Marie (1830–1901) Fr. phys., developed (Raoult’s) 
Law for vapor pressure of solvent in solution being proportional to 
the number ratio of solvent/solute molecules, demonstrated 
depression of freezing points proportionally to concentration of 
dissolved substances 
Rayleigh see Strutt 
Reading Mike (1946-) Brit. phys., inventor of modulated temperature 
techniques 
Reaumur de Rene-Antoine Ferchault (1683–1757) Fr. chem. and 
naturalist, invented method of tinning iron and porcelain, his 
temperature scale reading from 0 to 80, showed impact of heat on 
insect development 
Redfern John P. (1933-), Brit. chem., promoter of TA and developer 
of advanced TG systems, co-founder of ICTA in 1965  
Regnault Henri Victor (1810–1878) Fr. chem., measured specific 
heats, vapor pressures of mixtures (Regnault’s hygrometer), 
participated in early adjustment of phys. constants and laws 
Regner Albert (1905–1970) Czech phys. chem. who gave 
thermodynamic basis to electrochemical technology, first class 
educator 
Reinizer Friedrich (1857–1927), Czech born discoverer of 
cholesterol (including its metamorphosis and stoichiometry formulae 

C27H46O), known for introducing the field of liquid crystals (latter 
widespread by Otto Lehmann) 
Richardson John Michael (1935-2004) Brit. chem., expert in 
quantitative calorimetry (DSC) 
Riemann George Friedrich Bernhard (1826–1866) Ger. math., 
introduced idea of finite but unbounded space (Riemann’s functions 
and prime numbers), devised innovative geometry of the saddle-like 
space, theory of electromagnetic action 
Riga Alan T. (1937-) US chem.., polymers and pharmacy science, 
lubricants and bio-sensors (book ‘Material characterization by TA’ 
1991) 
Roberts-Austin (Sir) William Chandler (1843–1902) Brit. metal., 
designed automatic recording pyrometer with Pt-thermocouples for 
high-temperature study, demonstrated that that diffusion can occur 
between attached sheets of gold and led 
Rodovsky Bavor jun. from Bavorov (or Hustiřan) (1526–1592), 
Czech alchemists, author of possibly the first book on cookery 
Rong-zu Hu (1938-) Chin. chem., thermodynamics of energetic 
materials, kinetics of exothermic decompositions 
Rouquerol Francoise (1937-), Fr. chem., heterogeneous kinetics, 
thermodynamics (book ‘Adsorption, methodology and application’ 
1999) 
Rouquerol Jean ( 1937-) Fr. chem., microcalorimetry, adsorption, 
co-inventor of sample controlled thermal analysis 
Rowland Henry Augustus (1848–1901) Amer. phys., gave 
mechanical equivalent of heat and of the ohm, studied magnetic 
action due to electric convection (book ‘Elements of Physics’ 1900) 
Rudberg Friedrich Emanuel Jakob (1800–1839) Swed. phys., made 
refraction measurements, inventor of heating and cooling data for 
investigating alloys 
Rudolph II (1552-1612), Rome Emperor and Bohemian King, 
famous aesthete and upholder of alchemy boom in Prague 
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Rumford (see Thompson Benjamin) 
Rünge Ferdinand Fridlieb (1794–1867) Ger. phil. And chem. who 
studied processes of dyeing and first noticed creation of fractal 
structures that anticipated to become the archetype for artists (book 
‘Farbenchemie’ Vol. 1, 2 & 3, Berlin 1834–1850) 
Šatava Vladimír (1922-) Czech chem., expert in thermodynamics 
and chemistry of cements, inventor of hydrothermal analysis (book 
“Physical Chemistry of Silicates” 1962) 
Scheele Carl Wilhelm (1742–1786) Swed. chem., favored phlogiston 
theory, demonstrated presence of calcium phosphate in bones, 
discovered many new substances (oxygen, acids, toxic gases) 
Schrödinger Erwin (1887–1961) Austr. phys., research in specific 
heats of solids, statistical thermodynamics, showed that matrix 
mechanics can be replaced by wave mechanics, which pout new 
basis to quantum-mechanics, known for Schrödin-ger wave equation 
(solution for the stationary state known as ‘eigenfunction’) 
Schultze Dieter (1937-) Gr. chem.., expert in simultaneous TA 
techniques (book “Differentialthermoanalysen” 1969), 
Sedziwoj Michael (Sendivogius) (1556–1646) Pol. and/or Moravian 
alchemist who joined the service to Rudolph II, known for 
emphasizing air for life (book ‘Novum Lumen Chymicum’ 1614) 
Seebeck Thomas Johann (1770–1831) Brit. phys., devised 
thermocouple, built a polariscope, studied heat radiation, 
thermomagnetic effect (known as Seebeck’s effect) 
Segal Eugene (1933-) Rom. phys., expert in heterogeneous kinetics 
of non-isothermal processes (book “Nonisothermal kinetics” 1983)  
Seifert Hans-Joachim (1930-), Ger, chem.., expert in construction of 
phase diagrams 
Šesták Jaroslav (1938-), Czech. phys.chem., expert on 
thermodynamics (of glasses), known  for application of fractal 
kinetics (Sestak-Berggren equation), propagator of interdisciplinarity, 
books on thermophysical propertis of solids, glass 

Shannon Claude Elwood (1916–1980) US. math., research on 
Boolean algebra, cryptography, pioneered information theory - full 
statement of which appeared in ‘The Mathematical Theory of 
Communication’ (1949) 
Sharp John H. (1938-) Brit. chem., expert in cements, kinetics of 
solid-state reactions 
Sierpinski Waclaw (1882–1969) Pol. math. know from the 
construction known as Sierpinski gasket, researched logical 
foundation of mathematical and topology (‘General Topology’ 1952) 
Šimerka Václav (1819–1887) Czech priest and math., who 
introduced valuation in psychology (logarithmic connotation of 
feelings) providing basis of theory of information 
Simon Judit (1937-) Hung. phys., founder and editor (since 1967) of 
the Journal of Thermal Analysis (Academiai Kiado) 
Sitter Willem de (1872–1934) Dutch astr. who proposed that the 
universe is an expanding space-time continuum with motion and no 
matter (‘Astronomical Aspects of Theory of Relativity’ 1933) 
Škramovský Stanislav (1901–1983) Czech phys. chem. and co-
inventor of thermogravimetry through his own-designed 
‘statmograph’  
Smykatz-Kloss Werner (1938-) Ger. geolog., thermal analysis of 
minerals (book “DTA in Mineralogy” 1974) 
Sokrates (469-399 BC) Gr. phil., left no writings, devoted his life to 
educating youth 
Sood Din Dayal (1939-) Ind. chem., nuclear fuel materials, 
thermodynamic calculations (book ‘Frontiers in nuclear chemistry’ 
1997) 
Sorai Michio (1939-) Jap. calor., molecular thermodyn., 
thermochromic phenomena 
Sørensen Toft Ole (1933-) Danish metalurg., co-inventor of rate 
controlled thermal analysis (book “Nonstoichiometric Oxides” 1981) 
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Stahl Georg Ernst (1660–1734) Ger. chem., renamed Becher’s ‘terra 
pinguis’ as phlogiston, observed acids have different strength, 
propounded a view of fermentation 
Stanley Eugene H. (1936-) US phys., theoretic in phase transitions 
and its application to economy (book ’Econophysics’ 2000)   
Stephenson George (1781–1848) Brit. eng., designed and build a 
steam locomotive, founder of Brit. railroad system 
Stevens Smith Stanley (1906–1973) Amer. psych., experimental 
psychology where the power law is named after him and used for the 
measurements and psychological scaling (‘Varieties of 
Temperament’ 1942 or ‘Experimental Study of Design Objectives’ 
1947) 
Stoch Leszek (1931-) Pol. chem., expert in thermochemistry of solids 
(glasses) 
Stokes (Sir) George Gabriel (1819–1903) Brit. math., laid 
foundation of scientific hydrodynamics, theory of fluid motion, 
Stokes’ Law describes motion of small spheres in viscous fluid, 
established semi-convergent series used with Bessel and Furrier 
series, studied variation in gravity 
Stolcius Daniel (1600–1660) Czech alchemist, author of ‘Viridarium 
chimicum’ and cofounder of mystic society ‘Fraternitas Roseae 
Crucis’ 
Strnad Zdeněk (1939-) Czech chem., expert in glass, inventor of 
bioactive dental implants (book ‚Glassceramics: nucleation, phase-
separation and crystalization‘ 1986)   
Strouhal Čeněk (Vincenc) (1850–1922) Czech phys., first professor 
of experimental physics to the Czech Technical Univ., known for 
work in acoustics (Strouhal’s eddy pitch) and thernodynamics (book 
‘Thermics’ 1906) 
Strutt (baron Rayleigh) John William (1842–1919) Brit. math., 
theory of sound, dynamics and resonance of elastic bodies, 

contributor to optics, acoustics and electricity,  hydrodynamics, 
(Rayleigh number named after him) 
Suga Hiroshi (1930-) Jap. phys. chem., expert in glass transition 
determination and definition, nonequilibrium studies, disordered 
solids, calorimetry 
Sunner Stig (1917-1980) Swed. phys., inventor of combustion 
rotating bomb calorimeter, known for Sunner Memorial Award of 
US Calorimetry Conferences 
Szakó János (1926-2001), Ruman. phys., specialist on nonisothermal 
chemical kinetics (book “World of Atoms and Molecules” 1963) 
Szilárd Leó (1898-1964) Jewish Hung.-US phys., first to think of 
building atomic bomb, create chain reaction (Be+I), molecular 
thermodynamic concepts 
Tammann Gustav Hendrich Johan Appollon (1861–1938) Ger. 
chem., research in inorganic chemistry (‘Lehrbuch der metallkunde’ 
1914) 
Tan Zhi-Cheng (1941-) Chin. chem., phase transition calorimetry, 
energetic materials (book “Chinese Chemistry Encyclopedia” 1989) 
Tesla Nikola (1856–1943) Croatian electrician US resident, invented 
Tesla motor and system of alternating current power transmission 
Thakur R.L. ???India ? 
Thales of Miletos (624-548 BC) Gr. math., tried to find naturalistic 
instead of mythological interoperation of nature, invented logical 
proof in geometry, determined sun’s course, studied static electricity 
Theophrastos of Eresos in Lesbos (370–285 BC) Gr. phil., 
considered as a founder of botany as a systematic study, known for 
caricaturing various human ethical types, studied mineralogy, 
meteorology, physiology, physics 
Thompson Benjamin (Count Rumford) (1753–1814) Brit. phys., 
disapproved caloric showing heat as motion, tried to calculate 
equivalents of heat, invented shadow photometer, water 
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compensation calorimeter, even improved functioning of fireplaces 
and chimneys 
Thomsen Hans Peter Julius (1826–1909) Danish phys., important 
thermochemist, who tried to determine the absolute values of 
chemical forces in order to improve yet vague concept of affinity 
(‘Thermoche-mische Untersuchungen’ 1906) 
Thomson William                                   (see Kelvin Baron of Largs)  
Thurnbull D. ??? 
Tian Albert (1880-1972) Fr. calorim., inventor of heat-flux 
microcalorimetrz and known for heat balance equation named after 
him 
Torricelli Evangelista (1608–1647) It. math., noted the pressure of 
air, inventor of mercuri barometer and thermometer, improved 
telescope and microscope, investigate theory of projectiles 
Truesdell Clifford Ambrose (1921–) US. phys., known for founding 
the basis of rational thermodynamics (book ‘Rational 
thermodynamics’ 1964) 
Turi Edith A. (1935-) Hung. born US chem., polymer science, TA 
education (book ‘Thermal characterization of polymeric materials’ 
1996)    
Turing Alan Mathison (1912–1954) Brit. orig. math., US 
cryptography decoder, theoretical researcher of complex systems 
known as ‘Turing machine’ (framework for computing any 
decidable function) and the ‘Turing test’ (for evaluating whether 
machines are ‘thinking’) 
Tyemkin Michail Isaakovič (1908–1979) Rus. math. and phys., 
essential contributions to the thermodynamics of solids 
Tyndall John (1820–1893) Brit. chem., studied diamagnetism, 
absorption and radiation of heat by gases, demonstrated dispersion 
of light beam by suspended particles in colloids (Tyndall’s effect) 
values calculation of fuels upon their chem. Composition 
Vallet P. ??? TG ? 

Van der Waals Johannes Diderik (1837–1923) Dutch phys., research 
on gaseous and liquid phases, determined so-called perfect and real 
gases, thermodynamic theory of capillarity, know for Van der Waals 
forces between dielectric molecules 
van’t Hoff Jacobus Henricus (1852–1911) Dutch chem., father of 
phys. chem., relating thermodynamics to chem. reactions, laws 
regulating chemical equilibrium, melting points, steam pressure, 
introduced concept of chem. affinity 
Várhelyi Czaba (1925-) Rom. chem., coordination chemistry, 
decomposition kinetics, book in same subjet 
Varma Indra K. (1939-), Ind. chem., polymers, thermal degradation, 
composites 
Varschavski Ari (1940-) Chile phys., expert in DSC analysis of 
elementary processes in metals  
Vieille Paul (1854–1934) Fr. chem., first to measure the heat of 
explosion under oxygen pressure, inventor of calorimetric bomb 
Vitruvius Pollio Marcus (≈ 100 BC) It. arch., authority on 
architecture for centuries, studied hydraulics, clocks, mensuration, 
geometry, mech. engineering  
Vold Marjorie Jean (1913–1969) US chem., colloid chemistry, 
theory of DTA 
Vopěnka Petr (1935-) Czech math. and phil.,  inventor of the 
alternative theory of sets, books on same and various philosophy 
aspects 
Waage Peter (1833–1900) Norw. chem., developed so called 
Guildberg-Waage’s Law of mass action 
Wadsö Ingemar (1933-) Swed. phys., cofounder of precise 
calorimetry 
Wadsten Tommy (1934-) Sw. chem., slow reactions, water 
interactions (book ‘Inorganic synthesis’ 1985)  
Wald František (1861-1930) Czech.chem., originator of content 
determination of oxygen and manganese in steel  
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Waterston John James (1811–1883), Brit. phys., tried to 
interconnect ‘vis viva’ with temperature, equipartition theorem 
Watt James (1736–1819) Scot. engng., inventor of steam engine 
with a separate condenser, used a conversion for reciprocating 
motion to rotary by sun-and-planet gear, improved combustion 
furnace, unit watt is named in his honor 
Weber Ernst Heinrich (1795–1878) Ger. anatom., profounder of 
famous (Weber-Fechner’s) physiology Law, made studies of 
acoustic and wave motion, pioneered studies on nervous impulses 
Wendlandt William Wesley (1927-2000) US chem., expert in TA 
techniques, founder and editor of Thermochimica Acta, (book 
‘Thermal Methods of Analysis’ 1962) 
Wichterle Otto (1913–1998), Czech chem., inventor of widespread 
contact hydrogen lenses, organic polymers and plastics (kaprolaktan 
- silon) 
Wieczorek-Ciurowa Krystyna (1944-), Pol. chem., 
mechanochemistry, nanomaterials (‘Limestone physicochemistry’ 
1995) 
Wiedemann Hans G. (1928-) Ger. born, Swiss thermoanal., inventor 
of progressive thermobalances designed for Mettler (book 
‘Chemische thermodynamik und thermoananlytik’ 1979) 
Wiener Norbert (1894–1964) US. math., major contributor to 
cybernetic concepts (book ‘Cybernetics’ 1948), theory of probability 
(‘Nonlinear Problems in random Theory’ 1958). He defined 
cybernetics as a discipline concerned with the comparative study of 
control mechanisms in the nervous system and computers (book 
“Human Use of Human Beings” 1950 and “Cybernetics of the 
Nervous System” 1965). 
Wilburn Fred W. (1925-) Brit. thermoanal., heat transfer models, 
glass-making reactions   

Wilcke Johan Carl (1732–1796) Ger. phys., formulated 
independently theory of specific heats, studied electric dispersion 
and Leyden jar and accepted theory of 2 fluids for electricity 
Wunderlich Bernhard (1931-) Ger. born, US phys., expert in 
thermodynamics of polymers, propagator and theorist of modulated 
TA methods (books ‘Macromolecular physics’ 1973 and ‘Thermal 
Analysis’ 1990) 
Xenophanes of Kolophon (565-470 BC) Gr. phil., solved problem of 
combinatorial analysis, worked on theory of primary numbers, wrote 
history on geometry 
Yariv Shmuel (1934-) Izr. chem.., expert in clay chemistry and 
coupled TA techniques (book ‘Organo-clay complexes’ 2002) 
Zadeh Lofti A. (1931–) US. math., introducer of fuzzy logic as a tool 
for modeling human reasoning  
Zanotto Edgar (1944-) Brazil.phys.,  inventor of various nucleation 
laws in crystallization of glasses 
Zayed M.A. (1945-) Egypt. chem., geological ores, toxicity, 
pharmaceuticals 
Zelenkiewicz Wojciech Wladyslaw (1933-) Pol. chem., co-initiator of 
calorimetric theory, (book “Theory of Calorimetry” 2002), 
Zenon of Elea (490–430) Gr. math., regarded as inventor of 
dialectic, used paradoxes to illustrate his philosophical arguments 
Zhabotinsky Anatol Markovich (1938–) Rus. born, US phys., 
cofounder and explainer of oscillatory modes of chemical reactions  
Zhengoigan Cai (1940-), Chin.  chem., energetic materials, food 
additives (book ‘Thermal analysis’ 1993) 
Živkovič Živan D. (1939-) Serb. metalurg., expert in reaction 
kinetics, founder and editor J. Mining Metal. (book ‘Principles of 
metallurgical thermodynamics ’ 1997) 
Zu Chong-Zhi (Cu Ts’ung or Chohung Chi) (430–510 Chinese 
math., astron. and engineer often cited in literature 
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Within the opening there will be inauguration of a new book by  
Prof. Jaroslav Šesták, MEng., PhD., DSc,,  
(Institute of Physics in Prague)  
 
Science of heat and thermophysical studies 
 
just printed by the Publishing House Elsevier, Amsterdam, at the 
occasion of the International Year of Physics 2005 and the 40th 
Anniversary of the International Confederation of Thermal Analysis 
 
 
 
 
 
 
 
 
 
 
 
 
The sponsorship is undertaken by the companies 
 Labtech spol.  s r. o. a  Chromspec spol. s r.o 
furnishing various laboratory instruments 

 
 

 
Publicizing division of  
the Academy of Sciences 
of the Czech Republic 
Holds under the auspice of its President  
Prof. Václav Pačes, RNDr. PhD., DSc,,  
 
Photo exhibition of 
Jaroslav Šesták 

         “Nature seen by scientist”           
which opening takes place 
on Monday December 5th at 5:30 p.m. 
in the Hall of the Academy of Sciences, 
Národní str.  3, Praha 1 
 
The honorary guests launching the exhibit:   
Prof. Václav Pačes, RNDr. PhD., DSc,,  
President of the Academy of Sciences, 
Prof.  Jiří Málek, MEng. PhD., DSc,,   
Rector of the University of Pardubice,  
Prof. Josef Průša, MEng., PhD.,   
Rector of the West Bohemian University in Pilzen, 
Senator Jaromír Štětina,  
Representative of the Czech National Parliament.   

 
Open from the December 5th to 22nd 2005
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The photo 
exhibition was 
started by rector of 
University of West 
Bohemia in Pilsen 
(Prof. J. Průša), 
Chairman of the 
Prague Court (Dr. 
B. Chvojová), 
Rector of Pardubice 
University (Prof. J. 
Málek), Chairman 
of Grant Agency 
(Prof. V. Škoda), 
Exhibit moderator 
(Prof. J. Fiala), 
President of the 
Academy of 
Sciences (Prof. V. 
Pačes), Editor-in-
Chief of the Journal 
of Czechoslovak 
Physics (Prof. Z. 
Chvoj), Senator and 
journalist J. Štětina, 
Antarctic explorer 
J. Pavlíček and the 
author J. Šesták   
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Details from the book inauguration to the book market, left photo: the president of Academy of Sciences, Prof. V. Pačes 
toasting the author J. Šesták; middle: senator J. Štětina, J. Šesták, Prof. J. Průša, Prof. J. Málek and Prof. V. Pačes 
christening the book; right column, Prof. J. Málek, Vice-chairman and Prof. J. Šesták, Chairman of the Czech Working 
Group on Thermal Analysis (CWGTA) affiliated society of ICTAC 
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Left: book godfathers senator and journalist J. Štětina, Prof. J. Šesták, book author, Prof. J. Průša, rector of the University 
of West Bohemia in Pilsen, Prof. J. Málek, rector of the Pardubice University and Prof. V. Pačes, president of the Academy 
of Sciences of the Czech Republic. Right, the executive of the Czech Working Group on Thermal Analysis (CWGTA), Prof. J. 
Šesták, Chairman of CWGTA, Dr. J. Hrdlička, President of Labtech, Dr. J. Kovářová, ICTAC councilor for the Czech 
affiliated society - CWGTA, Prof. M. Raab, Institute of Macromolecular Chemistry in Prague, Prof. V. Balek, Czech 
delegate to the ESTAC, Prof. J. Málek, Vice-chairman of CWGTA. 
 
 
 

 




