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PREFACE.

T'HE attempt of Prévost to explain the experiments of Pictet,
of the apparent concentration of cold at the focus of & mirror,
withouot attributing the quality of radiation to cold, as assumed
by Pictet, lead him to the enunciation of the very importaut
principle which he called the wmovabls equilidrium of keal, now
designated as the theory of exchanges,  Prévost, who was a dis-
ciple of le Sage, and who had issued, with many additions, his
memuoirs, assumed, in addition to a corpuscular flnid caloric, a
free corpusonlar radiant calorie, the equal interchange of which
between neighboring free spaces, constituted heat squilibrinm,
Any interference with this equilibrium will be re2atablished by
the inequalities of the exchanges, On this principle he was able
to explain the apparent concentration of esld and also to show
the inadmissibility of cold a8 an sgent snsceptible of radiation.
He was.careful, howerer, to fortify his principle by ehowing that
the same resulta-would follow on the then dietrusted hypothesis
of updulstory exchanges, which has been adopted by his soc-
cepsors.  Later experimenters, particnlarly Leslia and De la
Provastaye and Desains, confirmed the theory and also showed
in many inatances quantiative relations between radiation and
absorption. But the most important sdvance was made by Bal-
fonr Stewart in establishing, not only a quantitative relulion,
bt also a qualitative or selective one, By the introduction of
his ingenious idea of an impervious radiating inclosure he
demonstrated the equality between the emissiva and the absorp.
tive power of any wave length, We owe to Kirchhoff, however,
the first rigorons proof of the celebrated law (uenally designated
on the Continent as Kirehhof’s law) of the emission and absorp-
tion of light and heat, and the application of the same by both
Kirchhoff and Bonsen to Spectrum Analyeia, The radiation
of solids and lignida and gases follows the law exactly when the
conditions npon which he fonnded it are rigoronaly folfilled,
namely, the complete transformation from one to the other of
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radiant energy and thelr intrinsic hest. We now know that
moat radiatious from gases are not exclusively thermal, bot that
the substances, cited by Kirchhoff and Bunsen, also give off so
called chemical and electrical and finorescent radiations which
Kirchhoff excluded in the proof of his Iaw. In fact noue of the
gases giving line spectra at temperatures herstofore used do so
by simple thermal radiation, but essentially by lnmineacent
actions (chomical, electrical, and photogenic), so that we cannot,
in general, apply the law of Kirchhof of the proportionality
between radiation and absorption to either terrestrial or celes-
tial subetwnces. In thess cases the principle of resonance nanally
bolds, since in lnminescence the radiation of line spectra is
accompanied by selective abuorption of the same spectral lines,
80 that the law may be used qualitatirvely, which is in fact the
way Kirchhoff and DBunsen actually attempted to confirm it.
The formulation of the complete Jaw for radiations of a back
body is only given in part by Kirchhoff. The formula of Wien,
and more particulsrly the most recent one of Planck, dednced
on theoretical grounds, approximates clogely the lutest obasrva-
tions on & black body aé different temperatures and over differ-
ent wave lengtha, :
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