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Introduction A10 * (5'P,) — X*0* (5*S ) transition in Cd 2

Molecular rotational energy structure is an important source of information for spectroscopists. To resolve rotational
structure, a narrowband, well controlled laser source, such as a pulsed alexandrite ring laser is needed. Parameters of
the alexandrite laser depend strongly on its seeding system, in this case a tuneable diode laser. Developing software ,
for the seeding diode laser allows changing and controlling its parameters such as wavelength, power of the beam or | C:)
tuning time. The seeding diode laser software is combined with other parts of the software devoted to the detection of
molecular LIF excitation spectra. The most important aspect of the software are measurements with the smallest
driving-current step available which corresponds to the smallest change of the generated wavelength. The software is
written in C# programing language with full graphical interface. To test the stability and precision of the seeding laser,
- measurement of absorption in rubidium was performed. The long-term goal is to resolve rotational structure in the
- A0 (3'P,) « X'07 (5'S,) transition in Cd, van der Waals dimer.
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Fig 5. a) Simulation of the vibrational progression A'0* (5'P,),v' « X1O+g(51SO),v"=O in Cd, performed assuming
for the A'0*_ state representation a shifted Morse potential U = D’ (1 — ePRRe))2with D' = 7882,5 cm™, 8= 1,0072 A" and
R' = 2,75 A. b) Isotopic structure of few (v, v"=0) vibrational components. ¢) Simulation of rotational structure of the band-head
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\\ | ’?emp;\:‘ladtires range  of | | | | of the (v'= 40, v"=0) vibrational component in 22Cd,; P(J') and R(J') components of two rotational branches are shown
s \\ \ : ' Fig 4. Diode laser beam profiles for different parameters. for several A,Cd-A,Cd isotope combinations.™
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o \\\ Aﬁ the t?mpern]'ature As shown in the beam profiles above, during the tuning To resolve the rotational structure, a narrowband source of laser radiation is needed, such as e.g.,
\ wol N changes, a step-change no change In their cross section occurs; it is especially I an alexandrite laser in ring configuration of the resonator. The pulsed alexandrite laser emits light
e in the laser wavenumber important during the alexandrite ring laser seeding = = with wavenumbers from 12500 cm to 14000 cm-'. If the 3rd harmonic generation is applied, the
T mberdpany OCCuUrs. process. | resolving of the rotational structure will be possible. To efficiently seed the alexandrite laser, a DFB |
-~ diode laser (DL 100, Toptica) is used. Parameters of the alexandrite laser strongly depend on quality
- of the seeding laser beam. y
N y

///

/// \\\\\ —

Y Software development ~ Absporption spectroscopy in rubidium
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Stabilisation measurements - used to check beam stabilisation in a selected time period.
- during the tuning, actual temperature, current and wavelength are shown.

\
N s

Acknowledgement

This work is supported by the National Science Centre Poland under grant number UMO-
. - 2015/17/B/ST4/04016.

\\



mailto:krystian.slawomir.puczka@gmail.com

	Slajd 1

