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Concentrabion quenching ol fluorescence - solutions gives o convenient
method for the stadv ot transter of electiome excitntion energy The dif fusion
theory ol concentration extmction ol (luorescence worked out by Frank Wawilow
and Sveshmko  {akmg mto accomnt the Browuian motion ol the puticles and
collions of the second kwd, gives the tollow mg equation .
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Ly and L are the yields ol flnorescence m the unextinguished and extmgushed
solations, p the probability of extinetion durmg one collision, K the Boltzmam
Constant. 7' the absolute temperature ¢ the number of molecules i umt volume,
R rvadius of the sphere of activity o ind oy, the kinebie tada ol the colhdimg mole-
endes and g the coefficient of viscosity  However, the expernnental 1esults on
the guenching of Hnorescenee indicate that the above mechamsm ol the transter
of energy by self s not adequate to explam the phenomenon Forster has shown
that as a consequence of the flncluations in the distribution ot the molecules of
the {luorescent material i solutions which are viscous, the concentration eatme-
tion of Huorescence {or mdividual excibed molecules takes place with diffment
probabilities.  The contribution due to this towards gnenclimg s termed “statical
extinetion”. The present measarements of fluorescence vield with varymg
concentrations of dye stulfs m solutions having ddferent viscosrties have heen
undertaken to confirm the above.
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Tho eapernnental set-up 1s the same as deseribod earher (Machwe ef al., 1$64).
The dyer used in the present investigation are sodmin fluorescein and acraflavin.
The solvent, vincosity s varied hy taking suitablo glycerme-water mixtures. The
excitmg radiation 18 the unpolarsed ITg e A 43584, Tn Tiga 12,4 and 4
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are reproduced the date obtamed by as. Figs 1 and 2 show the dependence ot
Anorescenee yield (Ly/2) on the concentration (€') of the dissolved suhstance
dilferent solvents having viscosities m the vange of 1 ¢p to 1500 (p  Figs 3 and 4
show the dependence of yield (Ly/L) on the viseosity () ot the solvent
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Tt will be secen from the graph that, m the concentration region scleeted, a
linear relationship exists hotween the fluoescence yeld (Lp/L) and concentration
(€ Ths agrees well with the results obtamed on the hasis of the diffusion theory
and indicates the oceurrence of eollimons of the second kind, For a fiaed vatue of
g. p v Bgn. 1 romains constant and  therefore, the statieal extinction wil have
no offoct on the linear relation hetween Ly/L and C.

The diffusion theory, Ban 1, also prediets a Tmear relationship between Ly /L
and 1y, but our measurements (Figs. 3 and 4) show a deviation from such a rela-
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Fig. 3. Fluorcscein -+ Dopendonco of yiold on viscoeity of sclvent.
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Fuj. 4. Acrafiavin : Depondenco of yield on viscosity of solvont.
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tionslup  Tlns shows that the diffusion theory is not adequate hy itself in ex-
plaining the results, when pin Eqn 1 1s assumed constant.  But i one considers
w addition a stadical extinetion, the value of p will change with y and can explain
the nonlinear relutionshap between /L and 1y Sunilar results were ohtumed by
us m the case of rhodamm (Machwe et al. 1964) and of anthracene by Sveshmkov
o al (1956)  So 1t s reasonable to agsume that m the case of fluorescem and
acraflavin solutions also the transler of excitation energy takes place through the
mechamsm ol diffusion theory as modihed by considerations of fluctuations in
the dwtiibution of Lthe solute molecales m solutions
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