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STIMULATED EMISSION IN ORGANIC FILMSFOR LONGITUDINAL PULSED PUMPING *

In this paper thegeneration of Rhodamine 800 (Rh 800) in ethanol a&ad mixtures of Pirrometen 597 and Rh
800 in transversal pumping and longitudinal tymemvestigated. TGF PMMA, Rh 800 solvents with cgpmr PMMA
— IBMA films generation characteristics are obtainéksearch was conducted at exaltation by the plalser
(wavelength of excitement is 532 nm, duration ofimpulse is 10 ns, pumping power density is 13 Mwjc Films
doped with the dye were created by a watering ntetboncentration of days =5 x 10 - 4 moll/l). Thness of films was
measured usinghe optical profilometer KLA — Tencor MicroXam 1@@d was obtained 5.8 microns.
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Today the modern scientific investigation in theldiof organic electronics and laser systdowus on the
development of new organic materials which can §eduas the active laser media. At the beginning
scientists focused their attention on liquid orgaactive laser media. Later the most convenient for
application solid — state active media as the raditgre to liquid media but having the same charésties
were developed. Nowadays thin-film active media @frénterest as they can be introduced in various
electronic devices used in medicine, spectroscetay[1].

The organic thin film lasers are considered asattteve laser media in medical devices as they
have the property of wavelength tuning in rathewide spectrum range. In this study organic dye
Rhodamine 800 is considered as the substance ddagier active medium taking into account the fact
that the wavelength of generation of this dye (720-nm) is in the transparency window of biological
tissues (700 — 1000 nm). It allows the scientisisuse these lasers in such area of medicine as
multiphoton confocal microscopy. Its technique &séd on the capability to receive detailed three -
dimensional images of biological objects and tissdee to change of focusing of laser radiation and
larger depth of radiation penetration on the cargd wavelength [2].

There are some problems in the field of thin filasdrs research, connected with the loss of
output radiation. Firstly it is technologically yedifficult to receive high quality sides of orgarfilms (it
is necessary for generation development alongrg ince the material structure is amorphous. S#gon
it is important to select a resonator as it is ofihe basic elements of a laser system [3].

In this connection one of the problems is to choaseesonator. In this study we choose a
longitudinal pumping with an external resonatoreTgrincipal difference of this setup consists B it
simplicity, capability of output emission from dnfi with small losses, the possibility to vary reator
parameters. The disadvantage of a longitudinapsetthe need to use dielectric (or holographiayons
in a resonator. So, the input mirrors must be thstrtransparent for pumping radiation, anmhque for
generation, while an output mirror must be opadrepumping radiation and partially transparent for
lasing radiation [4, 5].

Experimental

In these study thin films of Rhodamine 800 in podghyl methacrylate (PMMA) and in
copolymer polymethyl methacrylate + isobutyl metiyate were created by a watering method (PMMA-
IBMA) (0, 02 g of polymer on 1 ml of solution). Dysncentration in solvent mixture (tetrahydrofuran)
with polymer was 10-4 mol/l. The thickness of filnmsas measured using the optical KLA-Tencor
MicroXam 100 profilometer, and made 10 microns. étbsion spectra and fluorescence of films were
investigated in CM2203 spectrofluorometer. The gitsan spectrum maximum for a film in PMMA is
on wavelength. = 685 nm, and for a film in PMMA + IBMA ok = 680 nm, a fluorescence wavelength
maximum — on 720 and 713 nm respectively (FigureDBspite high dye concentration in a film, the
optical density at excitation wavelength (532 nmakes only 0.28, hence efficient Rhodamine 800
absorption at pumping wavelength is low. Under scmhditions a considerable part of radiation passes
through a film. Pumping area was a 20 mm2 (cirdlaksing spectra are received under power density of
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pumping of 65 MW/crh The lasing efficiency in films was about 0, 6 &wavelength of generation was

786 nm.
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Fig.1. Absorption and fluorescence spectra in the film

Results and discussions
Thus it was established that in a film the coupledeguide resonator is formed which radiation

leaves film end faces. Formation of such resonetdrarmful as it leads to decrease in efficiency of
generation in the longitudinal resonator. Howewsgrease of the area of excitation (introductiora of
diaphragm, focusing) reduces undesirable losses.

F

Conclusion
urther work is planned to investigate the depeodef lasing efficiency versus film thickness and

excitation area.
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BbIHYKIEHHOE U3JIYUEHUE B OPTAHUYECKHUX IJIEHKAX ITPH ITPOAOJIbHOM

UMITYJIbCHOM HAKAYKE

B pabore mnpoBeneHo wuccienoBanue reHepauun Pomamuna 800 B sraHone, a TakKe CMECH KpacuTenei
IMuppomerena 597 u Pomammua 800 B momepedHOM U TPOAOJIBLHOM BapuaHTe Hakadkd. CHATHI TeHEepalHOHHBIE
XapaKTePUCTHKHU IUICHOK, noirydeHHBIX 3 TI'® pactBopa [IMMA n Ponamuna 800 ¢ conomumepom IIMMA-UBMA.
VccnenoBanusi NPOBOAWIMCH TPU BO3OYKICHHHM HMITYJIbCHBIM JiazepoM (IMHa BOJHBI BO30yxaeHHs 532 HM,
JUIMTeTbHOCTS MMIymbca 10 He, IIOTHOCTH MomHOCTH Hakauki 13 MBr/cm?). IIIeHKH, IOMHPOBAHHBIE KPACHTENEM
cosgaBamich MerogoM noimea (Ckpacurens = 5%10 -4 mons/n). TommuHa IUICHOK H3MEpSUIaCh HAa ONTHYECKOM
npodunomerpe KLA-Tencor MicroXam 1001 cocrasuia 5,8 MkM.

Knroueswvie cnoga: Ilpooonvras nakauka, nonepeynas HaKauxka.
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