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ABSTRACT

Efficiently operation of mixed dye
system of Rh 6G-Resazurin of various
concentrations with different ratios is
shown. The tuning range of 90 nm at a
pump power of N2 laser of 50 Kw is
achieved.

INTRODUCTION

Energy transfer in a proper mixture of dyes pumped

by a N2 laser is very efficient way for the improvement of
dye laser efficiency and the extension of their tuning
range. This is because of the high gain, which is the
result of an enhancement life time of the sensitized accep-
tor [3], and the threshold pump intensity needed for direct

excitation of the laser dye acceptor is lowered [2].
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This technique is especially suited to those dyes
with absorption curves that are not well coverlapped by the

enission wavelengthis of the pump laser.

In that case a dye (donor) is selected that sbsorbs
at the pump wavelengths and emits near the (longer) absorp-
tion wavelength peak of the dye {(acceptor) to be consequ- L
ently pumped. By that way, in some cases, new lasar mater-—
ials which can only be excited by energy transfer were
found. These new dyes are not easy to pump above threshold
with the nitrogen laser either bacause their absorption
coefficient at 337.1 nm is too low, or because the fluoresc-
ence quantum efficiency for the desired visible fluoresc-
ence when pumped by 337.1 nm radiation is.too small.
Rhodamine 6G-safranine-T paris has been shown [5] to lase
using N2 laser, which without energy transfer route lasing

was unsuccessful.

Resazurin was tested to lase by previous workes
[6] using flashlamp as a pump source, but was unsuccesful.
Up to the authers available informations no reprots shows
that Resazurin has been lased by direct or indirect way of
pumping. In the present investigations, we have obtained
laser actien in Resazunin by the energy transfer techniques

with Rhodamine 6C using a pulsed N, laser of 50 Kw peak

2

power. The dye laser peak wavelengths has been studied as
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a function of the donér and acceptor ratios for different

donor concentrations.

EXPERIMENTAL

The dye solutions were transversely excited and

lased in superradiant mode by 337.1 nm radiation from a
homemade [4] N2 laser. The superradiant radiation output
from the dye solutions was monitored with Jobin-Yvon H10
monochromator and detected by storage oscilloscope Tek.
466, through R446 Hemamatsu photomultiplier tube. The
inténsity of the dye laser as a function of the wave-
lengths was delineated for three fixed donor/acceptor
ratios at different donor concentrations and fixed N2 laser
output power. Absorption spectra were measured using a
Unicam SP8000 spectrophotometer and steady-state emission
spectra wére measured using a Shimadzu RF 510 spectro-
fluorometer. All dyes were used as supplied, without fur-
ther purification. The Resazurin was purchased from Aldrich;
assay 85%, Rhodamine 6G from Merck and absolute Ethanol

from Merck.

RESULTS AND DISCUSSION
Fig. (1) shows the spectral distribution of the

fluorescence emission spectrum of Rhodamine 6G which over-
lap the absorption spectrum of Resazurin. The use of

Rhodamine 6G as energy donor enables a high lasing effici-
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ency to be obtained in Resazurin. As stated before, a 50 Kw
N2 laser pump was sufficient to obtain this lasing. The
concentrations effect of the donor (Rh 6G) on the lasing
wavelength ( Xmax) for different donor/acceptor ratios
(D/A) is shown in Fig. (2). It can be shown from Fig. (2),
that as the donor concentration, increases, (D/A = 3 ~»

D/A = 7), the lasing wavelength (‘Xnmx) of the acceptor
largely shifts towards a shorter wavelength, i.e,, blue
shifted. This indicates that the gain enhancement of
Resazurin due to the energy transfer occurs efficiently
[1}. The extension to high concentration of the acceptor
shows that efficient energy transfer excitation overcomes
the losses arises in the high concentration region. Also,
energy transfer dye laser system operates at low concentra-—
tion of the acceptor. These effects practically extend the
spectra region of operation. The dependence of )\max on
the concentration of the acceptor could be delineated from
Fig. (2) and is given by Fig. (3). It could be seen that
as the concentration of the acceptor increases the >‘max
is red shifted. Moreover, within the experimental errors,
the acceptor lasing wavelength 'Anmx is almostly indepen-—
dent of the donor concentration. Thus, most of the excita-
tion energy absorbed by Rh 6G is transfered to Resazurin
as a useful pump power making excitation transfer quite

efficient.
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The maximum laser wavelength ( )ﬁnax) of Rh 6G-
Rasazurin in the ETDL sustem of 672 nm is achieved at
D/A = 3 and donor concentration of 12 x 10_3 M/L. Beside
that a wide tuning band extends from 580 - 670 nm is resli-
zed at D/A = 7 and donor concentration of 2 x 1072 M/L.
During a period of continous excitation of some three

houres, no perceptible degradation of laser activity

occurred.

In conclusion, it is shown that Rh 6G-Resazurin
pair is found suitable for energy transfer dye laser with

wideltunability over the red band.
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FIGURE CAPTIONS

Fig. 1: Absorption spectrum of Resazurin and fluorescence

spectrum of Rh 6G. Resazurin concentration is

1 x 10"5(m/1). Rh.6G.concentration is 1 -x IOFS(m/l).
Fig. 2: Dependence of '\max on the donor concentrations

for different donor/acceptor ratio of 3,5 and 7.
Fig. 3: Dependence of )\ nax " the acceptor concentrations

at 8,10 and 12 x 1073 M/L donor concentration.
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