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Development of a 423nm Ligth S()lll‘(‘(‘ Based
on a Frequency-Doubled Diode Laser to Cool
and Trap Calcium Atoms
DANIELA DE ANDRADE MANOEL, REINALDO Luis
Cavasso-I'iLno, FLAvio CaLDAs DA CRU7Z,
ARTEMIO SCALABRIN, DANIEL PEREIRA
Instituto de Fisica “Gleb Wataghin® Universidade

Fstadual de Campinas

We describe an experimental setup used to generate
blue light by doubling the frequency of a commercial
infrared diode laser (SDL —5422— ) which is optica-
lly stabilized. This light source will be used for cooling
and trapping of Calcium atoms. The laser can be tuned
to the Calcium recycling resonant transition, at 423nm,
when frequency doubled, by combining tuning by tem-
perature, injection current and optical feedback. e
use a new scheme, whose advantages will he discussed
at this meeting, in which a prism and a thin glass plate
are used to form the external cavity. For frequency don-
bling we use a Brewster-cut. Potassinim Niobate erystal
(X NbOy) placed inside an external resonant cavity. Be-
cause the efficiency for second harmonic generation is
low and proportional to the square of the fundamental
power, we use and external power build-up cavity to
generate enough blue power for our experiment. It is
possible to modulate the frequency of the laser by mo-
dulation of the injection current. By using a RI" osci-
llator we can modulate the lascr at frequencies as high
as 800M Hz. Continuous scan of the laser frequency,
on the order of 1G'/{z, can also be done by changing
only the injection current, which is enough to cover the
Doppler profile of the Calcium cooling transition. The
amplitude and frequency noise are also important pa-
rameters for spectroscopy. We have verified that this
laser has a very low level of amplitude noise, close to
the quantum limit, or even eventually below this limit.,
when used with external optical feedback. We are also
investigating the noise properties at the second harmo-
nic, in addition to the interesting possibility of using
the eletrooptical properties of the K NbO4 crystal for
modulation of the blue light.
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Controlling the pulse paramecters of a Copper
HyBrID laser
CLAUDIO LUIS DOS SANTOS
ITA

NICOLAU ANDRE SILVEIRA RODRIGUES, CARLOS
SCHWAB
TEAV-TA

The nature of the Cu-HyBrlD laser makes the laser uni-
quely suited for a number of applications in material
processing,

Beyond excellent Taser beam quality and good absorp-
tion of its visible emission wavelengths for the most of
materials, the low energy laser pulses associated to an
elevated repetition rate makes this laser an ideal tool
for very precision machining. It was shown that sin-
gle copper laser pulse can remove material to a depth
smaller than 1 gm depending on the laser pulse energy
and laser peak power. In this way, machining materials
with high precision requests very good control of the
laser pulse parameters. So, the purpose of the present
paper is to study the dependence of the laser pulse para-
meters with the operational characteristics of the laser
<|isc|\:1rgv ., pulse repetition frequency, discharge vol-
tage, gas pressure and concentration of the gas mixture.
The results obtained in this work point out that is pos-
sible to control the laser pulse energy between 0.7 and
L mJ for a large range of pulse repetition frequencies
maintaning the laser efficiency at optimal value. For a
fixed pulse repetition frequency it was verified that the
laser pulse width and laser peak power depends mainly
on the HBr concentration.
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OPERAC AO CW’ DO LASER TM:HO:YLF
B()MBEAD() POR DIODO-LASER
PavrLo S, IF. pbe Matos, NikrLaus U. WETTER,
171D A 1\!. H,ANI[-)IU, SPERO 2. MORATO
Instituto de Pesquisas Encrgdticas e Nucleares - CNEN

Lasers operando na faixa de 2 microns sio de grande in-
teresse em razao de suas virias aplicagoes. Tal compri-
mento de onda tem grande absor¢io pela agua e pelos
tecidos humanos, o que o torna atrativo em medicina.
Sendo seguro ao ()Hm humano e com baixa absor¢io
pela atmosfera, ¢ possivel usar tais lasers em senso-
riamento 1(?1110(‘0, como por exemplo, para medida de
velocidade do vento. Lasers de Tm:Ho permitem alta
potencia e sdo adequados para serem bombeados por
diodos-laser. Porém, o Tm:Ho apresenta a dlﬁculdade
de ser um sistema de quase (rés niveis, com nivel laser
mferior termicamente populado a tempertura ambiente,
O que o torna eficiente apenas a baixas temperaturas.
Neste trabalho ¢ mostrado o desenvolvimento de um la-
ser de agio continua de Tm:Ho:YLF hombeado longi-
tudinalmente por diodo-laser de 20 W. Foi obtida agao
continua com o aumento do volume de bombeamento,

j04 7

-z




NXIITENEFNMC - Resumos

o que provoca menor aquectnento do eristal ¢ por con
sequencia, menor perda por reabsor¢ao. Pelo mesmo
motivo, foi necessiario dessintonizar o diodo de forma
que sua emisao se afastasse do pico de absor¢ao do T'm.
Sao apresentados os resultados para o laser operando
quase continuo e continuo, bem como a cficiencia para
o bombeamento em diferentes comprimentos de onda
proximos de 792 nm. Os resultados sugerem a neces-
sidade de se ter uma menor carga térmica no cristal
decorrente do bombeamento. Uma das possibilidades
levantadas é bombear o cristal por ambos os lados,
de forma a se obter melhor distribuicao térmica, di-
minuindo assim as perdas por reabsor¢ao ¢ portanto
maior potencia.
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HIGH EFFICIENCY PUMPING SCHEME
FOR DIODE BARS
Nikpaus U, WETTER
Center for Lasers and Applications - 1PEN / MEO

Diode bar curvature, also called “smile’, is known to
limit the brightness achicvable in conmonly used pum-
ping schemes. A correction for this curvature would
prove uselul for side-pumped solid-state tasers or whe-
never the curvature of the pump beam causes a bad
overlap with the intra-cavity beam. We show that by
introducing a tilted, eylindricalcollimating lens in front
of the diode bar, the curvature of the diode’s heam can
be reduced and the beam quality incrcased by more
than 100 %. Morcover, when this correction mechanisim
is used in conjunction with a beam shaper, the total
pump power of the set-up is increased because clipping
of the pump power at the beam shaper is reduced due
to better beam quality. We used a 20-Watt diode bar
emitting at 792 nm; configured with factory installed,
AR-coated, cylindrical micro lens for collimation of the
diode’s fast axis. This diode bar had a nearly quadratic
curvature (smile) and was therefore well suited for cor-
rection with a cylindrical, plano-convex collimating lens
which has a common spherical curvature on its convex
surface. After inclining the slow-axis collimating lens
we achieved a reduction of about 50 % in the curva-
ture’s peak-to-peak height inmmediately after the lens
and the output power after the beam shaper incercased
by more than 27 % from 111 Watt to 17.8 Watt. The
reduction of the curvature increased the pump beam
quality by more than 100 % as was verilied by taking
M2 measurciments with a CCD.The total M# dropped
from M2 x M2 = 67220 1o M3 x M7 = 5200, The total
brightuness increase was 120 %.
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PROJETO E CONSTR UQA() DIE UM LASER
DE TITANIO:SAFIRA MONOMODO E
ESTABILIZADO EM FR,EQUENC[A

401

Haronbo Jost: ONisTo, FLavio CaLbas ba Cruz,
1S5VANDRO (CONFORTI
UNICAMP

Neste trabalho apresentamos o projeto, construcao e
caracterizacao de um laser sintonizavel operando em re-
gime continuo monomodo. Iste laser utiliza um cristal
de Titano:Safira como melo ativo e é bombeado por
outro laser de estado sélido em 532 nm. A cavidade
empregada é do tipo anel, com um diodo éptico para
estabelecer um sentido preferencial para a circulag¢do do
feixe, com um filtro de Lyot e um etalon fino que pos-
sibilitam a sintonia do comprimento de onda e com um
etalon grosso que garante a opera¢iao monomodo. Dois
scervo controles foram implementados, um atua sobre o
clalon grosso, for¢cando-o a acompanhar umm dos picos
da cavidade do laser, ¢ o outro, que atuando em um
P71 acoplado a um dos espelhos da cavidade do laser,
faz com que a sintonia da mesma acompanhe uma cavi-
dade de referencia. O sinal de erro deste segundo servo
¢ obtido pela téeniea “side of fringe”. Foram realizadas
medidas no ruido de amplitude ¢ de frequencia do laser.
A estabilidade ¢ capacidade de sintonia do laser foram
averiguadas posicionando o seu comprimento de onda
sobre uma linha do c¢ésio e sua segunda harmonica, ob-
tida através de uin cristal nao linear, sobre uma linha
do calcio.
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Polavized reflectomery in application to
strongly absorbing media
ALEXANDRE GHINER, ANTONIO JEFERSON DE DEUS
MORENO, (IREGORY SURDUTOVICH, ANTONIO
CARLOS PEREIRA
Universidade Federal do Maranhao

A number of approaches exists for determining the opti-
cal constants of absorbing and strongly absorbing ma-
terials by reflectometry methods. The variety of the
methods stems from the need to improve sensitivity and
overcome ambiguities of the solutions. Polarized light
refllectometry approach is simple, fast and relatively ea-
sily implemented. Unfortunately, as is known, its appli-
cability even if the measurements are performed at the
optinum angles is limited to not so strongly absorbing
materials, so that for most ol metal the accuracy of the
method is not suflicient. Formally this limitation may
he overcome by means of measurement of derivatives
of the reflectance cocellicients of p- and s- polarizations,
which remain informative in the vieinity of the grazing
angle. In this case, however, one should guarantee a
practically inaccessible precision of the mesurement of
the derivatives better then 0,1%. Instead of this here
we propose to measure only the ratio of the logarithmic
derivatives at the near-incidence angle [1]. Practically,
to measure the derivatives of the reflection coefficients
one should modulate an angle of the incidence. Usually
it can be attained by the mechanical modulation of a



