PRODUCAO TECNICO CIENTIFICA

DO IPEN
_ DEVOLVER NO BALCAO DE .
456 EMPRESTIMO OPTICA - XXIV ENFMC
OPTICA
éPTICA (Lasers e Instru- lected via directional coupler delivering to an integrated

mentacgao Optica / Guias e Fibras
Opticas) — 16/05/2001

[Sala P3 - 10:30]

All Optical integrated fluorescence-based point
temperature sensor
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In this paper a [luorescence intensity ratio (FIR)
erbium-doped-buried-waveguide temperature sensor
pumped at 800nm is reported. A combination of Flame
Hydrolysis Deposition and Reactive lon Etching pro-
duces the Planar Lightwave Circuits. Compared to
conventional temperature monitoring devices, optical
based systems are particularly advantagecus for oper-
ation in thermally or electromagnetically severe envi-
ronments. The sensor scheme analyzed is established
in the well-known upconversion process based on the
erbium-ion ground-state absorption, excited state ab-
sorption, and energy transfer. Measurements were per-
formed by analyzing the FIR temperature dependence
of the two thermally coupled upconversion excited flu-
orescence emission signals around 530 and 550nm, cor-
responding, respectively, to the 211y and 1S3y tran-
sitions to the "115/2 ground-state. In this technique
the fluorescence from the two levels is monitored and
the ratio of the two emission intensitics are calculated,
resulting in a temperature dependent quantity which
is independent of the source intensity. The high ef-
ficiency of our process was observed through the re-
duction of the expected quadratic dependence, due to
a two-photon process, of the visible light upon the
infrared pump power, indicating partial saturation of
intermediate level. Green [luorescence was also ob-
served by naked eye with infrared pump power as low
as bmW. The temperature dependence of the FIR in
the range of 20-140°C was investigated with the 25mW
excitation power, and the expected exponential behav-
ior observed. The constants obtained from the fitting
curve are C=19.87 and AE=750 cm™!, agreeing rea-
sonably well with previous reports. 'The sensitivity,
defined as the fractional rate change of the response
R with the temperature, was evaluated indicating a
maximum sensitivity of 0.010/°C at 250°C. Thus, pig-
tailed diode laser directly coupling infrared wavelength
into the device and the generated upconversion signal,
whose FIR contains the temperature information, col-

WDM could be fabricated in one chip PLCs, followed
by the detectors and division circuitry.
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Brillouin gain width measurement in an optical
fiber using a beating technique
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Brillouin scattering is a main nonlinear effect occurring
in optical fibers. This paper presents a new setup to
measure the Brillouin gain width, which is based in the
optical beating of two beans generated with the help
of an Bragg cell. The results allow to determine the
acoustic phonons lifetime and give rise to new studies
concerning the dependence of the Brillouin linewidth
with the pump laser power.

s . [Sala P3 - 11:00] :
GERACAO DE FREQUENCIA UNICA
SINTONIZAVEL COM LASER DE Nd:YGLF
BOMBEADO POR DIODO-LASER
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Fnergélicas e Nucleares
3
Foi obtida frequéncia unica sintonizdvel e sua estabi-

lizagio com poténcia de saida de 200 mW com um
laser de fluoreto de YGALII' dopado com neodimio. A
frequéncia tinica no laser de estado sdélido bombeado
por diodo-laser é alcangada utilizando vm meio ativo
curto e uma cavidade Fabry-Perot acoplada & cavidade
principal do laser. O tamanho do meio laser ativo é sufi-
cientemente grande para obter absor¢do da radiagio do
diodo porém ndo suficientemente pequeno para garan-
tir oscilagdo numa tinica frequéncia. Para a geragio de
frequéncia tnica é necessiria uma cavidade pequena o
suficiente para que a separagdo entre os modos longitu-
dinais seja maior do que a largura de banda do meio,
o que seria no nosso caso uma cavidade de 0,3 mm de
comprimento. Portanto trabalhamos com cristais bem
maiores ( 3mm) e empregamos técnicas de selecio de
modos adicionais. Para este fim utilizamos um ajuste
interferométrico do tamanho da cavidade principal, o
que entao permite a oscilagdo num tnico modo de hole
burning espacial do meio ativo. Com o controle da re-
fletividade efetiva através do FP, é possivel sintonizar
uma frequéncia, uma vez que o primeiro modo de hole
burning espacial sempre oscila no pico de maior ganho
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USING A CCD CAMERA FOR
MONITORING PHYSICAL PARAMETERS
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The Atomic Vapor Laser Isotope Separation Project
developed at IEAv/CTA since 1983, has a rather com-
plicated experimental setup. Atomic uranium vapor is
produced in a vacuum evaporation chamber and beams
coming from dye lasers system, with convenient fre-
quencies and linewidth, illuminates the metal vapor,
aiming selective multistep photoionization. The vapor
is produced by heating metal samples with a electron
beam, and the control parameters, in this case, is the
metal pool temperature. Since multistep photoioniza-
tion is a resonant process, laser frequency and linewidth
are important parameters to be controlled. Even more,
since multi beams are necessary for multistep photoion-
ization, the beam overlap is also important and it de-
mands a real time laser beam spatial distribution con-
trol. Although these parameters look independent, all
of them can be monitored by getting pictures with a
CCD camera followed by image processing. The CCD
arrays image of a sample of a laser beam furnishes the
necessary data to calculate the laser beam quality pa-
rameter M2. If the laser beam passes through a Fabry
Perot interferometer, the image on the CCD array fur-
nishes the data to monitoring both laser frequency sta-
bility and linewidth. The image of a incandescent ob-
ject furnishes the relative intensity between two differ-
ent colors, by using optical pyrometry, it is possible to
measure the metal pool temperature. Since all these pa-
rameters must be monitored in the same experience, it
is convenient to have an integrated software that deals
with these tasks, simultaneously. This kind of software
is not commercial available, so we are developing it.
In this work we show the present status of a C code
that is being developed to monitor laser beam quality,
frequency stability and its linewidth and a metal pool
temperature in a laser isotope separation apparatus.
This work was partially supported by FAPESP
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SENSOR HARTMANN-SHACK PARA USO
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Os defeitos refrativos do olho considerados em Of-
talmologia sdo apenas miopia, hipermetropia e astig-
matismo regular ou irregular. A corre¢ao tradicional
nesses casos é a utilizagdo de lentes seja na forma de
6culos ou de lentes de contato. Com o advento de cirur-
gias refrativas de alta precisdo usando laser de excimer,
estd se tornando possivel restaurar a acuidade visual
normal ao olho amétrope, que é mensurada como visio
20/20. Além disso, é possivel aumentar a acuidade vi-
sual para niveis considerados supernormais, tais como,
visao 12/20, 15/20, etc. Para que isto ocorra, nio é
possivel considerar somente os defeitos refrativos do
olho de primeira ordem, mas também os erros de ter-
ceira e ordens mais altas. Para tal é necessario analisar
o olho como um verdadeiro sistema éptico, determi-
nar de que maneira as aberragoes de Seidel influenciam
para a obtencdo da vis&o considerada normal e mensu-
rar os parametros de corregdo, que serao utilizadas na
correcao cirtrgica. Para avaliar essas aberragdes esta-
mos desenvolvendo um aparelho baseado em um sen-
sor Hartmann- Shack capaz de analisar frentes de on-
das originarias de uma pequena regiao iluminada sobre
a retina e que emergem pela pupila ocular. O sensor
Hartmann-Shack consiste de uma matriz de microlentes
15x15 com abertura de 0,5 mm, capaz de fazer con-
vergir a frente de onda em andlise sobre uma camera
CCD. Pela localizagao do ponto focal de cada micro-
lente sobre a camera CCD, é possivel determinar a in-
clinagdo da drea amostrada da frente de onda, sua fase
e as aberragdes nela presentes. Juntamente com o apar-
elho estamos desenvolvendo um novo sensor Hartmann-
Shack baseado em microlentes toroidais assim como o
software necessdrio para analisar os dados obtidos.



