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'.According to a formula giveﬁ‘in an earlier paper of the authors, the frequency at which the-
drop in fluorescence yield begins is completely determined by the position and shape of the emission
spectrum. The validity of the formula obtained by a thermodynamical method is conﬁrmed by
results of recent mvestlgatlons on several solutions.

1. In a former paper [1] the authors investigated the changes in entropy occufr--
ing in fluorescence processes and came to the result that in the case of very small
exciting intensities the energy yield n of fluorescence satisfies the inequality

- Av, vy oty = Vo) 2kT S
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n = l/mv (210). ()
Here_ v is the frequency. of excitation, 4v,=1/f(v,) is approximately the half-width
of the normalized energy spectrum f(v) of fluorescence, Av denotes the half-width
of the exciting band (4v<dv), k the Boltzmann constant, 7 the absolute tem--
perature of the solution;-the frequency.v, is determined by the equation

e
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In deriving and applying inequality (1), besides purely mathematical simpli--
fications and neglections, the following assumptions. of physical character were:
made: a) A very small quantity of the solution is in contact with a body of great
dimensions and good thermal conductivity; its surface is supposed to be black
and the part of the exciting energy which is converted into heat is eradiated by
this body. b) The spectral intensity of the exciting light as well as that of the fluo-
rescence (positive and negative) is small compared to the spectral intensity of the-
black body radiation of temperature T and it tends to zero in limit, ¢} It is sup--
posed that the inequality (1) obtained for the limiting case remains valid for great
intensities of excitation and fluorescence, as.long as the intensity of fluorescence-

is proportional to that of the excitation.
' As it is to be seen from inequality (1), the drop in yield within the anti-Stokes
region begins at frequency v, and according to (2), this frequency is completely
determined by the shape and spectral position of the fluorescence spectrum at a.
given temperature T. : -
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It the emission spectrum of the solution can be described [2] by
f(») =Nv* exp (=/hv/2kT) sech [a(v—v.))], 3y

the integrand in Eq. (2) is equal to N*v'* sech? [a(v' — v.)]; thus vo, giving the spectral region of
the drop in fluorescence yield, is led back to @ and v. by Eq. (2) because the normalization coeffi-
cient N is completely determined by the parameter a and the frequency v. of pure electronic transi-
tion at a given. temperature.

2. In order to check the validity of inequality (1), the energy yields 7, shown
in Fig. 1 by circles and solid lines, have been determined with the experimental
method described in [3] for the solutions given in Table I. The limiting functions
/(v), calculated from the experimental fluorescence spectra and equal to the expres-
sion on the right -of inequality (1), are shown by dotted lines in Fig. 1. In calculat--
ing /(v), the value of l/Avf/Av has been taken equal to 3 according to the experi-
mental conditions. It can be seen that the limitation given by inequality (1) is ful-
filled for the solutions investigated, emitting fluorescence ‘in rather dlfferent spec-
_tral regions of the visible spectrum
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O BBICIIENM M'PAHMLIE BbIXOIA d)ﬂyOPECLll/]P.\’}OLI.ll/lX.PACTBOPOB
‘ ' A. Bydo u H. Keurxesemit

To wacrora, y KOTOPOii HaumHAETCs MNAajeHIC BbIXOAA (WUIYODECHCHLMH, MO 3ajaHHOH
(Qopmyae B oaHoit npeabaylueit padore aBTOpoB, ¢ 10JI0XKeHHeM H Qopmoli criekTpa (ayopec-
LUEHI{HH NPAKTHYECKH TOHOCTBIO onpegeseHa. . [To TepmMoXHHAMHUYeCKHM TyTeM MNOJYYEHHYIO
(Gopmyny, pe3ynbTaThi HOBHIX 3KCMEPHMEHTAMNBHBIX HMCCHeOBaHMHIl B- Cjiyyae MHOIMHX pacCTBO-
POR, NOATBERHKAAIOT.



