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DESIRABLE FEATURES

• Real time and continuous monitoring

• Remote operation

• Sensitivity

• Discrimination among different molecules => Resolution

1 Simultaneous detection of different species

Field instrument => Low energy consumption, small size, low weight
j

• Low cost

(• Ruggedness

• Accuracy [; i i ]

1
Solution.

Semiconductor Laser Diodes
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Line profiles for CO2 at 433 K,
a) before the linearization procedure
and b) after the linearization



40 §0 80

Pressure fTorr)

700-

600-

500-

5

> 3 0 °"
2 0 0 -

40 60 80 V00 12© 140 *.6€i 1S€ 200

Pressure (Torr)

Fig. 2. Measured Lorentzian half-widths (HWHM) versus pres-
sure for (a) pure C02 and (b) a fixed pressure of CO2 (50 Torr)
broadened by H2O. Error bars are shown relative to the pressure
uncertainty, and the error on the ordinate is within the point size.
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Fig. 5. Experimental absorption profiles at 433 K for la) the (1, 0,
1M0, 0, 0) 2 1 2 - 3 1 3 line of H2O (P =110 Torr) and (b> the (3, 0°,
1M0, 0°, 0) P{16) line of CO2 (P = 148 Tom. The solid curve is
the fit, and the residuals are plotted in (c).



TABLE I

Comparison among broadening coefficients for the H2O and CO2 l^^s at a temperature

T = 433 K. The meaning of the symbols is explained in the text.

Broadening coefficients for

H20 (1,0,1) - (0,0,0) 2 U - 3i,3 line

(MHz/Torr)

Broadening coefficients for

CO2 (3,0°,1HO* 0°*0) P(16) line

{MHz/Torr)

Present Data

?B2O=28.2±0.6

?CO2 = 3.2±0.1

from Literature

*CO2 = 3.2±0J(c)

(a) Average of the twelve data in Tab. 4 from Ref [10]. The exponent giving the temperature

dependence is taken from Ref. [11].

(b) Average of the twelve data in Tab. 2 from Ref [9].

(c) From Ref.6. The temperature coefficient n is from Hitran96 database (n=O.7)
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L= laser; PD=photodiode; FC= input/output fiber port; BS= beam-splitter; DM= dichroic.mirror
SMF= single mode fiber; MMF= multimode fiber; CL= eollimatmg lees
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How to go beyond, thus increasing the
Sensitivity?

Still laser diodes!

At the border of the available spectral range
we find ~ 2 |um wavelength room-temperature
operated laser diodes



SCHEMA DELLO SPETTROMETRO
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Widely-tunable parametric oscillator for
high-resolution spectroscopy

K. Schneider, P. Kramper, P. de Natalea), S. Schiller, J. Mlynek, and M. Ingusciob)

Fakultat fiir Physik, Universitdt Konstanz, D- 78457 Konstanz, Germany
Tel: +49-7531-883842, Fax: -+49-7531-883072

e-mail: Klaus.Schneider@uni-konstanz.de

a}present address: Istituto Nazionale di Ottica (INO), Largo E. Fermi, 6,
50125 Firenze, Italy

b}present address: LENS, Largo E. Fermi, 2, 50125 Firenze, Italy

We report a continuous-wave, single-frequency parametric oscillator for the 1.45-4 jum range

with high conversion efficiency and good long term stability. Spectroscopic measurements on

HCl were possible, due to the excellent spectral properties of our device.
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K. Schneider et al.:
Widely-tunable parametric oscillator for high-resolution spectroscopy
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Figure 1



K. Schneider et al.:
Widely-tunable parametric oscillator for high-resolution spectroscopy
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Extended cavity
DBR diode laser

fiber amplifier

X = 541 nm

L, = 9.48 » m
h, = 9.50 mm
JL = 9.52 ism





I domain II domain III domain
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TI = 0.799% W"1
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X/2

X/4

IP

me

FPD

ipedwicopu at 541.5 nm

AOM : acousto-optic modulator. AP : anamorphie prisms.
BS : beam-splitter. CO : collimalor. FPD : fust pholodiode.
FPI : Fabry-Perot interferometer. EOM : electro-optic modulator.
IP : input port. X./2 : half-wave plate. A./4 : quarter-wave plate.
OI : optical isolator. PBS : polarizing beam-splitter. PD : photodiode

Extended cavity
DBR diode lasers

I2 cell PBS

fiber amplifier
X/2

Crystal filter BS
PP-KTP

AOM



I Absorption line at 18462.12 cm"1

Free Running DBR laser

Extended cavity DBR laser

Semiconductor diode lasers with optical
feedback have been very important for

MOLECULAR Spectroscopy
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tal meadurementd in atomic

Accurate He Fine structure measurements

•0 * QBD theon

a determination

Isotope shift measurements between 3He and 4He and
hyperfine structure measurements in 3He
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• Absolute frequency measurements of 1083 nm Helium
transitions



Reproducibility of Helium measurements

He locked reference laser
l2 locked reference laser
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