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I ntroduction Experimental set-up N
Tetrapyr_roll(; molecules Ilké'i]thalowanlnes (Pc) or close!y relatedPorphyrines (P), have Matrix isolation technique
many applications. Among their remarkable molecpfaperties, they are well known to have very
strong electronic oscillator strengths in the U¥ilie spectral range. Siess St | SEPF‘T’“LESC?';’Z"Q"“W
[ Electrical ] Crugible |
Recent experiments on phthalocyanines species tlapmeyogenic matrices at very low - - Heating Coll .
temperature have revealed an unexpected phenomieriaser induced fluorescence f
measurements, a slight increase of the intensitiieéxciting laser produced a strong increase of .
the emission assigned to a specific vibronic baim dorresponding emission line became
incredibly intense and dominated completely themadifluorescence spectrum. This emission L] L] : . )

o A onp A a The assistance of Dr. Michel Broquier an
possesses all the chargcter|stlcs of a stlmulamsbmn: This phenomenon'was first revealed in ! Dr. Pierre Gargabal for the design of the
free-base phthalocyanine {Pt) and zinc phthalocyanine (ZnPc) doped nitrogehrare gas ThveaggaCaviy containing sample | oven used for vaporization of the
matrices under tunable laser excitation [1]. P molecules shouldot be Cu holder | Zg;ﬁr;a:z dmgglgcules is gratefully

decomposed in the oven and @ Guest Species
isolated in the inert matrix @ Host Gas )
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Stimulated Emission observed in HZPC/N2
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laser excitation w_ave!eng!hs used in producingiain emission -,g ﬁ I g Stimulated Emission is characterised by: Gv=0 (1) 1525 cm(ZnPc) ol sl
spectra. Q excitation is represented by broken arrows whitesblid ~ Z ‘A*‘r [ & o high relative intensity re e
arrows depict higher energy excitation. < i % e narrow linewidth
8 P . -
e e shorter lifetimes than fluorescence SE upon one specific vibronic band:
| Asymmetric stretch of bridge C-N-C bonds in central ring [3]
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) (a) Fluorescence spectrum of free-base H,TBP recorded 134 133 132 131
(a) Q« and Qy absorptions bands of H,TBP. under non selective laser excitation at about 583 nm. Energy (cn x10%)
(b) Unique Q absorption band of ZnTBP. Spectra were (b) Fluorescence spectrum of ZnTBP under resonant
obtained in solid Ar at about 8 K. excitation wavelength at 612.9 nm. This work and the data shown here were obtained with the invaluable help of Nadia Dozova and Ciaran Murray
Both spectra were obtained in solid Ar at about 8 K. from Department of Chemistry, N.U.l. Maynooth, Irlande (See ref. [1] )

Stimulated emission in H,TBP/Ar Other observations
The 2 peaks correspond to the H,TBP/N2: Spectral Hole-Burning  ZnTBP/N2: Phosphorescence, no SE

| emissions from 2 distincts sites.
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Phosphorescence spectra of ZnTBP/Ar and ZnTBP/N,
recorded under selective laser excitation at about
612nm .The spectra were recorded at about 8 K.

Extended view of the absorption spectrum around the Qy
absorption band of H,TBP/Ar at 8 K. a, b and c are the
traces recorded before irradiation, after irradiation at 654.43
nm and after irradiation at 654.25 nm. The insert shows

evidence of persistent spectral changes (hole-burning For H,Pc and ZnPc, SE was observed in Ne, Ar, Kr
effect) between two specific sites in the Q origin region. and N, matrices, but SE was very difficult to obtain
in Xe.
R ML T T Conclusions and per spectives For H,TBP, SE could be observed in Ar ang Kut
2D-Emission-Excitation spectra of free-base H2TBP/Ar at 8 K recorded under selective laser _als: Holﬁ-zBurnlgg Eﬂfms tw =1 rer]ponid. e A
excitation. Emission spectra are shown on top, excitation spectra, together with the absorption . o . . " WATETNE 1D LURSTOR0]DHOSPHOIESCENCE:
spectra (dotted lines) are on the left. v Unexpected stimulated emission (SE) in thin sdlids. was reported.
a) Analysis of the 2D-spectrum under SE conditions of QX region around 654 nm. v Observation made possible because :
b) Analysis of the 2D-spectrum under SE conditions of QY region around 584 nm. - large extinction coefficients S,

- pulsed laser excitation

Clearly excitation spectra recorded for the SE digna Stimulated Emission involves a vibrational P n
provide greatly enhanced spectroscopic information mode off11640 cmtin the ground state: - n_a"ow emls_5|on bands

over what can be extracted from either conventional asymmetric stretch of bridge C-C-C bonds in ‘/ SE allows a high resolution spectroscopy and @bett

fluorescence excitation or absorption spectroscopy. central ring. site characterization.
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