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The ability to exhibit persistent spectral hole burning has been established for the sterecisomers of
dibenzobarrelene-substituted tetraazabacteriochloisATABC andtrans TABC) incorporated in inorganic
silicate xerogel and organic polymer (polyvinylbutyral) matrices. Hole burning properties of these molecules
absorbing light at~790 nm have been studied. For the inorganic matrix, the efficiency of hole burning is
higher and the relative depth of the hole and its width are larger than for the organic matrix polymer. These
facts are explained by the formation of labile intermolecular hydrogen bonds between the surface hydroxyl
groups of the matrix pores and the nitrogen atoms of the embedded molecules in the-Xé&®Gel system.

Introduction including results of quantum-chemical calculati&nd (for
L ) unsubstituted compounds); quantum-chemical calculations for
One of the applications of the phenomenon of persistent s hstituted tetraazabacteriochlorin had been carried out
spectral hole burning (PSHB) is holographic processing of o jierls
ultrashort laser pulsgs. Pulse shaping can be achieved With_the The distinctive feature of the TABC absorption spectra (very
use of PSHB materials, which behave as spectrally selective ginjar for the two isomers) is the intense long wavelength band

photographic plates used to engrave a suitable frequency-domairy; 790 nm. In this communication we report on PSHB
patternt2 Of special interest in this respect is the optical experiments with these substances.

processing of ultrashort pulses generated by titanium-sapphire 1,4 kinds of matrices were used: organic, PVB, and

lasers’~> This necessitates the search for effective broadband inorganic, a silicate xerogel. The latter is a prom,ising s:ystem

materials exhibiting PSHB in the corresponding spectral region ¢, practi(;al applications due to its chemical stability. The-sol

— about 800 nm. gel route allows us to prepare dense inorganic materials in which
Free-base and metallo-naphthalocyanine derivatives in poly-gopant molecules can permanently be trapped in nanometric

mer hosts are examples of such mateffafsStudies of PSHB  pores. By using tetraethoxysilane (TEOS) molecules as precur-

in silicon-naphthalocyanine-doped polyvinylbutyral (PVB) with  sors, a glass-like pure silicate xerogel can be synthesized, in

different additions showed that, in 2-color experiments, the hole- \yhich the surface of the pores will be favorably covered with

burning efficiency can be increased, especially in the case of hydroxy! groups.

fullerene Go additive’8 It should be noted that methods of low-temperature fine-
Recently, following the synthesis of unsubstituted tetraaza- structure spectroscopy were used previously for the investigation

chlorin? more stable derivatives were synthesized that contain of unsubstituted bacteriochlorf=20

fragments attached to the reduced pyrrole ring which prevent

its dehydrogenation. In particular, one of these fragments is Experimental Details

i i - 10
dibenzobarrelene carrying twert-butyl groups.”In ref 10 an Substituted tetraazabacteriochlorin was synthesized by the

analogous derivative of tetraazabacteriochlorin was obtained in Diels—Alder reaction from unsubstituted tetraazaporphine with
addition (its structure is shown in Figure 1). Two stereoisomers 2 6-ditert-butyl)anthracene in the presence of AJChs de-

of this compound were separated, differing in the position of . . .

) ) scribed in ref 10. The two isomers were separated by column
the dibenzobarrelene fragments relative to the macrocycle pIaneChromato raphv on silica. With the helo of NMR it was
(in this paper we denote theeis TABC andtrans TABC). Data establisheg@ t?la)t/ one fracti<.)n corres ondsao the trans config-
on spectral, photophysical, and other properties of reduced P 9

L . ; . uration, i.e., the dibenzobarrelene fragments are disposed on
derivatives of tetraazaporphine (porphyrazine) are published, different sides of the plane of the macrocycle (“chair”), while

— - - - the other corresponds to the cis configuration (“bath”).
T Originally submitted for the “Gerald Small Festschrift”, published as

the July 22, 2004 issue dhe Journal of Physical Chemistry(®ol. 108, For thg preparat_lon of organic p.0|ymenc samples (films)
No. 29). doped with TABC isomers, monodisperse PVB powder was
* To whom correspondence should be addressed. Te33-(0)1-6935- dissolved in ethanol and an ethanol solution of the pigment was
2059; Fax.:+33-(0)1-6935-2100; E-mail: jean-pierre galaup@lac.u-psud.fr aqded. By repeated casting of the mixed solution with subse-
* Laboratoire AinieCotton, Centre d’Orsay. o . .
s National Academy of Sciences of Belarus. quent drying in the dark at room temperature, solid polymeric
'Organic Intermediates and Dyes Institute. films of cis TABC/PVB andtrans TABC/PVB were obtained.
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Figure 1. Absorption spectra (1,2) and fluorescence spectiaat= 789.2 nm (3,4) otis TABC/PVB (1,3,4) anctiss TABC/TEOS (2) at 300
K (1,2,3) ad 5 K (4). The values of.max for the PVB host at 300 K are indicated on the figure.

The tetraethoxysilane (TEOS, Si(@Hs)4) precursor was used  only the spectra of thesis-isomer are drawn, whereas the
to prepare the inorganic silicate host. Liquid TEOS was added corresponding data for theansisomer are not shown in this
to a water-ethanol mixture in the molar proportion TEGS figure. These spectra closely correspond to spectra in organic
ethanol-water 1:5:5. Subsequently the reaction mixture was solvents?~> However, in the solid samples a short-wavelength
subjected to the well-known procedure of sgkl synthesis, a  rise of the optical density is observed that is evidently due to
two-step inorganic polymerization route (hydrolysis, then light scattering. Scattering is weaker in PVB, but below 400
condensationj'-?? After the gel formation, densification was nm the host itself begins to absorb light. The maximum of the
achieved by drying the gel at ambient conditions, followed by long wavelength absorption bandy(Q,0) of the cis isomer
a heat treatment at 60C. Doping was achieved by impregnat- pigment in PVB (792.7 nm) is slightly red-shifted by 1 nm
ing the corresponding pigment in an ethanolic solution and relative to its position in the TEOS host. A larger difference is
subsequently drying theisTABC/TEOS andtransTABC/ observed for the bandwidth (fwhm, full width at half maximum),
TEOS samples at room temperature. which is considerably greater in the TEOS host (450 Yrthan

The concentration of tetraazabacteriochlorins in the PVB and in PVB (390 cnt?).

TEOS matrices was about 70mlI~1. The sample thickness was Analogous broadening of the(D,0) band is observed in the

within the limits of 0.5 mm and 1.0 mm. Room-temperature spectra oftrans TABC in the TEOS host, but the red shift in
absorption spectra were measured using a Cary 400 scarpassing from the TEOS matrix to PVB is larger, viz. 3.1 nm. A
spectrophotometer from Varian. Optical density (OD) at the comparison of the spectra of the cis and trans isomers shows
maximum of the Iongest WaVE'ength absorption band was in that the influence of the two matrices on th@(m) band
the range 0.250.45. position is opposite: by passing from the cis to the trans isomer,
Hole-burning was carried out at liquid-helium temperature the band is red-shifted (from 792.7 to 793.5 nm) in the PVB
(most of the measurements were performed at a fixed temper-host, while it is shifted to the blue (from 791.7 to 790.4 nm) in
ature around 5 K), the samples being positioned in an optical the TEOS host.

liquid-helium bath cryostat (SMC-L’Air Liquide). A 792 nm The fluorescence spectra were measured at 300, 80, and 5
diode laser 4v ~ 0.1 cn1), with temperature and current | the room-temperature fluorescence spectrutisTABC
stabilization modules, was used. Typical total irradiation power piainad at laser diode excitatiohug. = 789.2 nm), shown as

(for luminescence excitation and hole-burning experiments) was example in Figure 1, curve 3, two distinct bands are seen:
in the range +10 mW, whereas typical burning power densities o -0 hand at 793.0 nm and the combined vibronic band at
rang_ed from_4 to 40 mW cn#. The wavelength was accurately 840.3 nm (v ~ 710 cnt?). Although neither the position of
monitored with a Burle|gr_1 WAllOO wavemeter. Spectral holes e 60 pand nor its intensity were corrected for reabsorption,
were recorded in transmission and computer-converted to OD. 54 may state that the fluorescence spectrum shows ap-
The light of a white lamp transmitted through the sample was proximately mirror symmetry with respect to the long wave-
recorded, before and after burning, with a red-sensitive PM length part of the absorption spectruru(~ 702 cnt?).
(R943-02 from Hamamatsu) placed behind a HRP 600 Jobin
Yvon monochromator (inverse linear dispersion 1.2 nm/mm)
and the signal followed with a picoammeter. The same mono-
chromator, diode laser, and cryostat (for low-temperature
measurements) were used for measurements of the fluorescenc
spectra.

At liquid-helium temperature, due to increased reabsorption,
only the vibronic bands of the fluorescence spectra were reliably
recorded. A5 K under selective laser excitation, noticeable

arrowing of the vibronic band takes place. For example, the

hm of the 837.1 nm band (see Figure 1, curve 4) is about
170 cnr! versus roughly 600 cri at room temperature (the
monochromator band-pads/menwas only~ 3 cntl). The peak
position of the vibronic band moves accordingly with the

In Figure 1 the room-temperature absorption spectreisf wavelength of the laser excitation, which is indicative of
TABC in matrices of PVB (curve 1) and TEOS (curve 2) are inhomogeneous broadening of the electronic spectra. Similar
presented. As mentioned in the Introduction, the spectra of the behavior is observed at 80 K, showing that inhomogeneous
two isomers are very close; therefore, for the sake of clarity, broadening is still predominant at this temperature. It should

Results
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Figure 2. PSHB in the 0,0) band ofcis TABC/TEOS at 5 K. (a) Absorption spectra before (1) and after hole-burning (2) by laser radiation
(791.3 nm) during 420 sP, = 4 mW cnt?) plus 120 s P, = 40 mW cn1?). (b) Spectral hole profile as difference spectrum: (2) minus (1).

be emphasized that we did not observe the effect of fluorescence
line narrowing, which gives discrete emission spectra with line
widths of only a few wavenumbeéi®s 25 for the TABC isomers
(see also the Discussion).

The Q(0,0) band of the TABC isomers under study in both
matrices is blue-shifted by several nanometers and considerably
narrowed in going from 300 to 5 K. For instance, on cooling
thecis TABC/TEOS sample to 5 K, the band at 791.7 nm shifts
to 789.1 nm and narrows from 450 to 330 Thythe low-
temperature spectrum in thg(Q,0) band region is shown in
Figure 2, curve 1).

Our main aim was to find out the ability of the chosen
materials to manifest PSHB. As experiments have shown, the
Q«(0,0) band is indeed, as mentioned above, broadened inho-
mogeneously at 5 K. Thus, the exposurece# TABC/TEOS
to laser radiation at, = 791.3 nm results in the burning of a
persistent spectral hole in the band contour (Figure 2a, curve )
2). The burning conditions are indicated in the figure caption. t } ; ;
The spectral hole consists of the zero-phonon hole (ZPH) and
a pseudo-phonon sideband, or “wing”. As shown in Figure 2a, a
it was possible to burn out a sufficiently large numbeircisf g
TABC molecules under such conditions and to cause appreciable -0.05
changes in the entire inhomogeneous contour of the absorption '
band.

The difference spectrum obtained by subtracting the spectrum
after hole burning from the initial spectrum is displayed in _ _ _
Figure 2b. It is seen from Figures 2a and 2b that, on the short- Flgurigégf(i)fl:oe)s OfdPQFSTIi\tgfcl:t ?pzf)it_ral EOlGi‘DSVIg th@(@?o)(gﬁg;d Ofd
wavelength side from the ZPH, an additional absorption arises, 1ans a,b) andcis ¢,d) in the matrix (b,d) an
which is evidence of the spectral manifestation of a photoprod- TEC_)S xerogel (a’zc) bEmed by laser radiation$ & (1, = 791.3 nm,

. g . Ppb=40 mW cn1?, t, = 120 s (a,c) and 180 s (b,d)).
uct. Figure 2b shows explicitly that the spectral hole, burned in
the Q(0,0) absorption band, is accompanied by a broad and host Avzpy ~ 2 cni?) than for the inorganic TEOS hosh{zp
shallow hole at 750 nm in the vibronigSS, absorption band.  ~ 11 cnt?), under practically identical burning and recording
In the case of the trans isomer of TABC in the TEOS gel matrix, conditions Avmon ~ 2 cmil). We notice that the measured
a persistent spectral hole is formed in an analogous way. Thevalues of Avzpy in PVB are limited by the spectrometer
difference absorption spectra in the spectral hole region for all resolutionAvmo, meaning that the true values Afvzpy may
four systems studied are compared in Figure 3. be noticeably smaller. Furthermore, for the PVB samples

In organic polymeric PVB matrices PSHB is also observed additional absorption on the short-wavelength side from the ZPH
for both TABC isomers, but the characteristics of the spectral seems to be of less intensity than for the TEOS samples.
holes are somewhat different. Figure 3 shows that the ZPHs of The prospect of using the materials under study for practical
the spectral holes are significantly narrower for the organic PVB applications is determined by several factors, including the
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Figure 4. Dependences of relative optical density changes at the
burning light wavelengthAg = 791.3 nm,P, = 4 mW cn1?) on the
exposure time for the TABC isomers in the PVB and TEOS hosts.

spectral hole-burning efficiency. Figure 4 demonstrates the
results of the investigation of the relative optical density changes
AOD/ODy, where AOD; is the measured decrease in optical
density at the burning wavelength as a function of the exposure
time t, and ODy is the initial optical density at the same
wavelength at = 0. The obtained dependences give unambigu-
ous evidence that the phototransformation process is more
effective and the holes are deeper for the TABC isomers
embedded in inorganic TEOS gel matrix. In both types of
matrices used, these characteristics are better for the cis isome
of TABC than for the trans isomer.

Discussion

The main result of this study is to have established the
capability of substituted tetraazabacteriochlorin isomers to
exhibit PSHB. The mechanism of this process and its specific
features are discussed below.

It is well-known that in tetrapyrrole macrocyclic free-base
porphyrin derivatives NH tautomerism takes pld&e! This
effect enables effective PSHB, which belongs to the “photo-
chemical” type?>3However, in our case this mechanism should
be rejected for two reasons. First, the shift of the photoproduct
absorption band (anti-hole) relative to the ZPH is small (about
60 cn1Y). Based on the data on quasi-line spectra of chldfirig,
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should be applicable to photochemical as well as to nonpho-
tochemical hole burning.

Holes burned in the spectra oiss TABC/TEOS andtrans
TABC/TEOS are accompanied by anti-holes blue-shifted from
ZPH. It should be mentioned here that the maximum of the
additional photoinduced band does not correspond to the exact
position of the anti-hole since the latter overlaps with the phonon
wing of the hole, resulting in almost complete disappearance
of the phonon wing and distortion of the anti-hole, due to the
difference in signs of the two spectral features. Therefore, the
true position of the anti-hole is closer to the ZPH. The character
of the observed anti-holes shows that after photoexcitation the
pigment molecules undergo certain transformations, which do
not essentially change the conjugated bond system. We believe
that this is associated with changes in the system of intermo-
lecular H-bonds formed by the OH groups of the gel pores and
the bridge nitrogen atoms of the macrocycle, analogously to
photoinduced changes in the system of intramolecular H-bonds
in quinizarirt®3° and hypericirf® Another possibility is an
increased nonplanarity of the macrocycle due to the enhance-
ment of the interaction of TABC molecules with the surface of
the pores in the excited state.

It is to be mentioned that for cresyl violet adsorbed on
y-alumina and silica gel a photoinduced H-transfer from the
excited dye to the surface was proposed as the mechanism of
PSHB#

It is expedient to note an interesting peculiarity of the contours
Pf the spectral holes displayed in Figure 3. The pseudo-phonon
wings in all four spectra are shifted (to the red from ZPH) by
the same amount, viz., by 18 cf Although the true phonon
wings of the holes are almost canceled as a result of overlap
with the photoproduct absorption (see above), they are still
discernible in Figures 3a and 3c; their shift (to the blue from
ZPH) is also 18 cm!. We interpret the independence of this
frequency shift on the nature of the matrix to be a result of
predominant manifestation in the electronic spectra of librations
and/or other type of local vibrations of the pigment molecule
as a whole that interact with phonons and pseudo-local vibrations
of the matrices.

The spectral pattern of holes in Figures 3a and 3c is similar
to that obtained by Al'shits et al. for perylene in frozen ethdfol.
It was shown in ref 42 that additional absorption shifted to the
blue from the ZPH belongs to a chemically different species,

for which the origins of the photoproducts are blue-shifted by which undergoes further transformation on irradiating the sample
500-1600 cnTl, one may expect larger shifts for bacteriochlo- by white light. Despite the great energy difference between our
rins, since the nonequivalence of the two directions passing samples and perylene, the mechanism of PSHB may be similar
through the pairs of opposite nitrogen atoms is stronger for the due to the presence of active OH groups in the frozen ethanol
latter. Second, direct attempts to burn holes in the quasi-line matrix. Indeed, in the case of tlees TABC/TEOS andirans
spectra of unsubstituted bacteriochlorin and searching for its TABC/TEOS samples, the PSHB mechanism should be con-
photoproducts were unsuccessful. sidered as belonging to the “photochemical” type and possibly
On the other hand, the pure nonphotochemical mechanismassigned to the interaction with the OH groups present in the
of PSHB based on tunneling between the levels of double-well inorganic host. Possibly also, this interaction might explain why
potentials (two-level systems, TL%)s also inapplicable. If this  the holes are broader and the electrphonon coupling stronger
mechanism were operating, the anti-holes would be very closeas seen from the appearance of the true phonon sideband on
to the ZPH (shifted by<2 cn %) and located symmetrically on  the blue side of the ZPH (Figures 3a and 3c).
both sides from it. For example, symmetrical holes without signs ~ The situation is quite different in the case of the PVB host,
of anti-holes were burned in the Q(0,0) band of Al-phthalo- in which a mechanism similar to that in TEOS can be ruled
cyanine tetrasulfonate in different hosts, including TEOS out. Most probably, the PSHB mechanism &s-TABC/PVB
xerogel?® It is interesting to notice that even in relatively simple and trans TABC/PVB samples is the true nonphotochemical
systems, the question of photochemical versus nonphotochemi-one based on TLS flipping. The spectral holes burned in the
cal hole burning mechanism remains controve@i&decently, PVB samples are considerably narrower than in the TEOS host.
Reinot et af’” have proposed a consistent model for the The homogeneous line width is evidently broader for the latter.
simulation of hole burned spectra, taking into account the In the review of ref 43, analogous facts in narrow-band PSHB-
electron-phonon coupling and dispersive kinetics. The model experiments at very low temperatures were interpreted as a result
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of a “higher degree of freedom of the guest molecules on the molecule (see above). Higher efficiency of PSHB and larger
surface as compared to molecules incorporated in ke of hole depth focis TABC/TEOS than fotrans TABC/TEOS (see

the host”. In our case the increase in the fwhm of the ZPH for Figure 4) are, most likely, due to steric hindrances for the surface
the TEOS host is apparently associated with fluorescence OH groups to form such bonds with the nitrogen atoms of the

quenching, i.e., shortening of the &) state lifetime.

The fluorescence quantum yielgg) of trans TABC andcis-
TABC is low. For toluene solutions at room temperature the
values ofpr are 0.007 and 0.004, respectively; the corresponding
values of the fluorescence lifetime;, are 160 and 75 p<.In
the TEOS gel host ther values are many times lower since

macrocycle.

Some spectroscopic data acquired in this work deserve special
comments. To begin with, the maximum of the vibronic band
at 837.1 nm in the fluorescence spectruntisfTABC/PVB at
5 K (Figure 1, curve 4) is shifted relative to the position of the
exciting laser radiation line (i.e., of the purely electronie-%,

the fluorescence signal could not be detected at all for the cis transition frequency) by ca. 725 ¢ According to the data

isomer and was extremely weak for the trans isomer. Cor-
respondingly, there values must be much shorter than in
solution. If we assume that the fwhm of ZPHs of the holes in
Figures 3a and 3c is completely duedoshortening via the
uncertainty relationship, the- value for both TABC isomers

of the quasi-line fluorescence spectra of unsubstituted bacte-
riochlorin obtained inn-octane at 77 K¢ and 4.2 K8 and in
n-hexane at 4.2 K7 vibronic transitions with excitation of two
normal modes in the Sstate, of ~720 and ~728 cn1!
frequencies, correspond to the analogous band of the parent

may be estimated to be 1 ps, that is shorter by 2 orders of compound. Relying on the correlation between the properties

magnitude than in solution at 300 K. The corresponding value
of ¢g, obtained assuming thats changes in proportion with
7r, is on the order of 1, which is in qualitative agreement

(frequencies and symmetry) of normal vibrations of chlorin and
bacteriochlorirt® one may state that in the case of tetraazachlorin
the hydrogenation of the second (opposite) pyrrole ring, i.e.,

with our experimental data on fluorescence intensity. The reasonthe formation of tetraazabacteriochlorin, will not essentially
for this strong quenching may be photoinduced electron transferinfluence the nature of the normal modes which are active in

to the matrix.

The inhomogeneous broadening of thg@0) band is also
larger for the TEOS hosts than for the PVB hosts, by-80
cm! at 300 K and 4660 cnt! at 5 K. We obtained an
analogous result earlier for metal 1,2-naphthalocy#fiaad
attributed it to the protonation of bridge nitrogen atoms of the
pigment. Since the broadening effect is not very strong (the
relative shifts of the 60 transition for different centers, leading
to this broadening, are in the order of 100 ¢ it is better to
call this type of protonation partial or hydrogen bonding
protonation. It is important to note here that the formation of
dicationic forms of bacteriochlorins (protonation of the central
tertiary nitrogen atoms) results in large bathochromic shifts of
the Q(0,0) and Q(0,0) bands (for example, respectively, 910
and 2420 cm! for octaethylbacteriochlorin, 950 and 2950¢m
for tetraphenylbacteriochloridy. The formation of cations of
azaporphyrin metal complexes due to protonation of bridge
nitrogens also gives considerable shifts to the red (ca. 900 cm
for the Q(0,0) band¥® The second cause of the inhomogeneous

vibronic spectra. The data on quasi-line fluorescence spectra
of tetraazachlorin show that in the corresponding spectral
interval two active vibrations also appear, having frequencies
of 693 and 716 cm! (n-octane at 77 K}¥® The normal-
coordinate analysis, carried out in paraffekhowed that skeletal
deformations (changes in the angles in the pyrrole rings,
deformation of aza bridges, etc.) bring the main contribution
into these modes. Therefore, the vibronic band in the fluores-
cence spectrum afis TABC/PVB at 837.1 nm must be of the
same nature. It is to be noted that in refs 13 and 14 the interval
between the relevant band and the-@band in the low-
temperature fluorescence spectracid- and transTABC is
given as~600 cntl. It follows from the above data that this
value is underestimated, undoubtedly due to the fact that the
effect of reabsorption on the measured position of the fluores-
cence 6-0 band was not taken into account.

The broad and shallow spectral hole appearing in the 750
nm range of the difference spectrumoid-TABC/TEOS (Figure
2b) corresponds to vibronic transitions involving vibrational

broadening under consideration may be associated with thesublevels of the Sstate of the molecules which were burned

peculiarities of the incorporation of the dopant molecules into
the nanosized pores of the silicate matrix. The distribution in
the matrix pore sizes (from several to tens of nanometers) will
result in differences in the gueshost interaction for different

out in their $—So 0—0 band (in this range difference spectra
of all samples are similar). The distance from this hole to the
ZPH is ca. 700 cm!. The vibrations in the Sstate, which are
responsible for this spectral feature, must be of the same nature

sites. Specifically, part of the dopant molecules localized on as those considered in the preceding paragraph. More than likely,
the surface of relatively large pores may be in a semi-isolated the shortening of the appropriate vibronic levels lifetimes leading
state which will increase the scatter of the site parameters. to homogeneous broadening of spectral bands causes the
The experiments have demonstrated that the efficiency of the broadening of this hole.
phototransformation of the TABC isomers (the main parameter The absence of fine-structured fluorescence spectra of the
determining the hole-burning rate) depends essentially on theinvestigated systems at liquid-helium temperature and under
nature of the matrix environment. The qualitative analysis of spectrally selective laser excitation (Figure 1, curve 4) may be
the time dependences of the relative depth of the spectral holescaused by one of two reasons, or both. First, as shown in Figure
has shown that, at equal exposure time, holes are burned morel, the hole burning is rather fast and during adjustment for

efficiently in the TEOS host than in the PVB host (Figure 4).
The maximum relative depth of ZPH in the inorganic TEOS
matrix is approximately twice as large as in the organic polymer,
reaching, e.g., focis TABC/TEOS~ 42% of the initial OD at
the burning wavelength after photoirradiation for ca. 400 s. In
our opinion, essential influence of the silicate xerogel on the
efficiency of phototransformations of the TABC isomers is
associated with the alteration of intermolecular H-bonds involv-
ing the matrix OH groups on the photoexcitation of the guest

measuring the fluorescence spectrum, the saturation of the hole
may occur. In this case the laser excitation will occur via the
phonon wings, i.e., without the benefit of the high selectivity
as achieved when exciting in the zero phonon line (ZPL).
Second, even in a solid matrix at 5 K, a nonplanar large
molecule like the TABC pigment may undergo some kind of
conformational rearrangement in the excited@te. The fixed
frequency of the exciting light will thus give a large distribution

of frequencies of the emitting centers, experiencing different
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conformational rearrangement. For liquid solutions the existence

of such rearrangement was established eddit.

Conclusions

We have found that for the TEOS xerogel and PVB matrices

doped withcisTABC and trans TABC, especially selected
tetrapyrrole pigments which have an intensg0®) band in

the 800 nm range, effective PSHB takes place at laser diode
excitation wavelength and 5 K. The experimental data make it
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