This article was downloaded by: [Tomsk State University of Control Systems

and Radio]

On: 23 February 2013, At: 04:19

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,

UK

Molecular Crystals and Liquid
Crystals

Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/gmcl16

The Effect of Long Irradiation
on the Fluorescence Emission
of Anthracene Crystals at Room
Temperature

Donato Donati ? , Mariella Fiorenza ® , Giulio G. T.
Guarini 2 ® & Piero Sarti-fantoni 2

& Centro di studio CNR sulla chimica e la struttura
dei composti eterociclici e loro applicazioni, c/o
Istituto di Chimica Organica, Universita di Firenze,
Via Gino Capponi, 9-50121, Firenze, Italy

® |stituto di Chimica Fisica, Universita di Firenze, Via
Gino Capponi, 9-50121, Firenze, Italy
Version of record first published: 28 Mar 2007.

To cite this article: Donato Donati , Mariella Fiorenza , Giulio G. T. Guarini & Piero
Sarti-fantoni (1979): The Effect of Long Irradiation on the Fluorescence Emission of
Anthracene Crystals at Room Temperature, Molecular Crystals and Liquid Crystals,

51:3-4, 203-207

To link to this article: http://dx.doi.org/10.1080/00268947908084706

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-

and-conditions

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,



http://www.tandfonline.com/loi/gmcl16
http://dx.doi.org/10.1080/00268947908084706
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [Tomsk State University of Control Systems and Radio] at 04:19 23 February 2013

sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden.

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to

date. The accuracy of any instructions, formulae, and drug doses should be
independently verified with primary sources. The publisher shall not be liable
for any loss, actions, claims, proceedings, demand, or costs or damages
whatsoever or howsoever caused arising directly or indirectly in connection
with or arising out of the use of this material.




Downloaded by [Tomsk State University of Control Systems and Radio] at 04:19 23 February 2013

Mol. Cryst. Lig. Cryst., 1979, Vol. 51, pp. 203-208
®© Gordon and Breach Science Publishers, Ltd., 1979
Printed in Holland

The Effect of Long lrradiation on the
Fluorescence Emission of Anthracene
Crystals at Room Temperature

DONATO DONATI, MARIELLA FIORENZA, GIULIO G. T. GUARINIf
and

PIERO SARTI-FANTONI

Centro di studio CNR sulla chimica e la struttura dei composti eterociclici e loro
applicazioni, c/o Istituto di Chimica Organica, Universita di Firenze, Via Gino Capponi,
9-50121 Firenze, Italy

(Received October 6, 1978)

Microphotographs showing the effect of increasing irradiation time of anthracene single
crystals are reported and the surface effect correlated to the fluorescence emission changing.

The interest aroused in recent years in the photoreactivity of anthracene in the
solid state! stimulated us to study anthracene fluorescence and its changes
due to the photoreactions brought about by long exposure to U.V. radiations.
Preliminary results?*® already reported on the effect of photoreactions on
fluorescence of anthracene at room temperature show spectral variations
connected with the progress of the photoreactions (dimerization and photo-
oxidation). Experiments carried out under N, gave evidence, besides an
overall decrease of emission intensity, of a red shift of the 420 nm band
particularly prominent for the a polarization.2® The. latter behaviour was
explained by assuming that new emitters appeared as the result of damage
caused by the photodimerization. In fact an effect associated with the
superimposition of an unpolarized spectrum on those taken for a and b
polarizations was suggested. Recently the effect of long irradiation of
anthracene at room temperature was studied with respect to the fluorescence
emission at low temperatures.*
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FIGURE | Microphotographs (magn. x 71) of a single crystal of anthracene at increasing
irradiation time. (a = 31 min; b = 96 min; ¢ = 173 min; d = 232 min; e = 300 min) showing
the surface change and the image of the slit taken as reported in the text. Slit dimensions were
7.89-107% x 0.53 mm.
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New evidence supporting the above hypothesis is now added by taking
into consideration the fluorescence spectra of anthracene single crystals
during irradiation in N, in'conjunction with detailed microscopic observa-
tions of the irradiated surface. For this purpose, anthracene single crystals
prepared as previously reported?*® were mounted in an optical cell flushed
with N,. The fluorescence emission obtained by exciting the sample with
front face arrangement (G.E.C. Hg 250 W lamp, Chance Pilkington OXI1
filter) was allowed to pass through a Wollaston prism and focused on the
slit of a E 778 Hilger Spectrograph equipped with a 1P 28 phototube and a
Perkin-Elmer 196 recorder. In order to ascertain which portion of the surface
of the irradiated crystals was responsible for the recorded spectra, a micro-
scope connected with an Exakta VX1000 camera (equipped with a green
filter cutting out the exciting light at 365 nm), was mounted behind the
irradiated thin crystal.

By this arrangement photographs of the fluorescing crystal during pro-
gressive irradiation were obtained. In addition the light of an external lamp,
focused on the plane of spectrograph plate holder, was allowed to pass inside
the instrument through a reverse path. An image of the slit was projected on
the crystal surface. By this procedure photograms of both irradiated crystal
surface and slit image could be taken and correlated with the fluorescence
spectra recorded at the same irradiation time. _

In Figure 1 a number of photographs obtained at increasing irradiation
times are collected and the corresponding spectra (a polarization) are shown
in Figure 2. While Figure la shows no surface damage, Figures 1b,c,de
illustrate the progressive effect of irradiation on the surface of the crystal with
particular evidence to the portion “seen” by the slit. The effect of long
irradiation on the emission intensity is then correlated with the surface
damage as evident from a comparison of Figure 1c and 1a (taken at 173 and
31 min of irradiation respectively). In fact Figure 1c corresponds to a spectrum
which is more intense in the region 410-460 nm and red-shifted with respect
to the spectrum recorded after 31 min (Figure 1a). Moreover the intensity
decrease is seen to be connected with the progressive spreading of the
non-fluorescing dimer on the area covered by the slit (cfr. Figure 1c,d, e, with
Figure 2c, d, e). It is noteworthy that the zone of the crystal “seen” by the slit
is the same as that on which the exciting light is focused.

The above results are of supporting evidence to the conclusions already
given?* on the grounds of visual observations of the crystal. Now micro-
scopic examination shows that at 173-232 min, the portion of surface “seen”
by the slit has been progressively occupied by unemitting dimer and by zones
of localized fluorescence emission (new emitters); however small portions of
unreacted anthracene surface are still present. (A similar behaviour has also
been reported by Craig and Rajikan* during a study of the influence of
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FIGURE 2 Fluorescence emission of anthracene single crystal (pol. a) after 31 min a;
96 min ---b; 173 min @ ® @ @ ¢; 232 min -—-~ d; 300 min I Il W M e of irradiation. Surface
changes are those reported in Figure 1.

radiation on anthracene crystals at room temperature.) A typical room
temperature fluorescence spectrum taken at this stage is that reported in
Figure 2d. The importance of the new emitters of the anthracene spectrum is
shown mainly by the hyperchromic effect of the 446 nm band with respect to
the 400 nm one.

Moreover an interesting feature is the spectrum recorded after long
irradiation (~ 300 min). Even if characterized by a different intensity ratio,
this spectrum has the same peak wavelengths as those found?® in the “differ-
ence” curve obtained by subtracting from the spectrum at the maximum of
intensity that one recorded before the intensity increase. We have suggested®
that such “difference” curve may be correlated with the effect of the new
emitters. In fact after long irradiation the reemitted light from the new emitters
is prominent giving rise to a red-shifted spectrum which is of low intensity
(because of progressive quenching).
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