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PREFACE TO FIRST EDITION

m— ——

Tue ides of & Kinetic Theory of Gases originated with
J. Bernouilli abont the middle of the lsst centory, but the
first establishment of the theory ¢n a selentific bagis is due
to Professor Clausiue.

During the Inet fow years the theory hes been preatly
developed by many physicists, eepecially by Professor
Clerk Maxwell in England and Professor Clausivs and
Dr. Ludwig Bolizmann on the Continent ; and although
still beset by formideble difficultics, it haa succeeded in
explaining mest of the established laws of gasee in =0
remarkable 8 manner pe t¢ render it well worthy of the
attentive consideration of sefentific men.

My object in the following shert tremtise is to make
the existing state of the theory more widely known by
pregenting some of the scattered memoirs of the writers
I have mentioned in a systematic and continuous form,
in the hope that mathemsticians may be induced to turn
their attention to the theory, and thus assist in removing,
if possible, the obstacles which yet remain in the way of
ite complete eetablishment.

For the most part I have followed the method of
treatment adopted by Dr. Ludwig Boltzmann in some
very interesting memoirs contributed by him to the

.r.



vi Preface fo First Edition.

Transactions of the Imperial Academy of Vienna* but
in some cases 1 have varied this treatment for the sake
of greater conciseness or greater generality.

Thos, in place of Dr. L. Boltzmann's conception of a
molecule as a eollection of mutuslly atiracting particles,
I have subetitufed the more gemeral conception of &
material system possessing s given nomber of degrees of
freedom, that is to say, a given mumber of generalised
eoordinates.

Apunin, in the dedeotion of the seoond Iaw of Thermo-
dynamics from the resulte of the Kinetic Theory, I felt
gome difficnlty in following Dr. Beltzmann’s reasoning,
and I originally proposed to subwlitute for it a demon-
giration of my own, free from what appeared to me to
be the obecurities of Dr. Boltzmenn's ressoning, but
applicabla enly to the csse in which there wers no
intermolecular actions. My fviend Mr. 3. H. Burbury,
formerly Fellow of St. Fohn's College, Cambndge, to
whom I communicated my difficulties, has invented an
mnexceptionsble proof applicsble to 81l casss, which he
published last Janoary i the London, Edinburgh, and
Dublin Philoeophical Magazine, and with his permission
I have adopted this proof in the following treatise.

To Professor Clerk Maxwell 1 am indebted for muech
kind assistance, and especially for mecess to some of his
manuscript notes on this subject, from which I have taken
many valuable sogpestions,

H, W. WATBON.
BEREAWELL RRoTORY, COVERTET @
Hept, 17, 1874,

* Bitsungaberichte der Kaisarliohen Akndemio der Wissenschafien Wien,
Band 63, 1871, cod Band 65, 1872,




PREFACE TO SECOND EDITION

—l

Much interest has been manifested by physicists during
the last thirty years in the Kioetic Theory of Gases

This interest has been greatly stimulated by the
researches of Maxwell in England snd Boltzmann in
Germany; mt along with a growing convietion of the troth
of @ Kinetic Theory in ite genersl mepect, the particnlar
conclusions arrived at by these investigators concerning
the laws of permanent distribution have been reecived with
great distrust; they have been subjected to hostile eriti-
cism from mathematicians of such eminence thst the mere
weight of their anthority must almost be nccepted as
conclugive, were there mot room for the contention that
these criticiams are not really directed sgainst the laws
themeelves, as stated and applied in the Kinetic Theory,
but against certain aspects of those laws with which the
theory is not concerned. ;

The object of the original edition of this book was, as
stated in the preface therelo, to set forth in a more
systematic, and in some casee n more gimpls form, the



