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Introduction
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Introduction

 Exploration of two new uses of Fabry-Perot Interferometer (FPI) on laser spectroscopy

1) Air-spaced etalon 2) Wavelength measurements with SFPI
Motivation: Maintain power stable Motivation: Reduce costs for narrow-
during long frequency scans band wavelength measurements
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FPI1 as Air-spaced etalon

» An etalon is a frequency-selective element made out of two plane-
parallel partially reflective surfaces.

Solid etalon: Alter the wavelength by Air-spaced etalon: Alter the wavelength by
changing the angle of incidence changing the distance between the mirrors
Introduce Movable Mirror (piezo)
power loses Reflected ﬁ
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Air-spaced etalon — Power vs Frequency

» During long frequency scans, solid etalons introduce a power lose which has an
effect on the observed intensity of the resonances.
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Air-spaced etalon — Linewidth measurements

» Measure of the multimode Ti:sa linewidth using an FPI

Solid etalon Air-spaced etalon
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Air-spaced etalon — Stability

* The frequency can be stabilized by adjusting the voltage of the piezo
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Air-spaced etalon — Stability

* The frequency can be stabilized by adjusting the voltage of the piezo
« Power drift due to temperature increase
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Air-spaced etalon — Hot cavity measurement

///( Laser spectroscopy of stable Pd at the ABU (JYU)
-
| oo oepg
JYVASKYLAN YLIOPISTO
UNIVERSITY OF JYVASKYLA 911.46 nm
J 58 448.705 y ¥
—)- o8 0.6 - 449.07 nm
= = 2x 898.15 nm
] :
8 0.4 436 180.677
] 276.39 nm
E;. . . - 07 =3x 82917 nm
- o b b
L = = =
U B i 5
0.0 -
T T T T

Frequency (GHz)

First offline measurement with air-spaced etalon

ISOLFrance Workshop IV 10




SFPI for wavelength measurement

* Objective: Reduce costs

 Explore the use of a Scanning FPI to perform accurate relative
wavelength measurements

Not possible to measure absolute wavelength
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Movable Mirror

Reflected Constructive
Relative wavelength measurements oommpfa [ i
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GISELE setup
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SFPI scan measurements — Isotope shift
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SFPI scan measurements — Large scans

* How to avoid limitations on the measurement range ..
» Steps limited to less than half of the FSR
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Summary

Air-spaced etalon
* Qutlook:
 Development and characterization
« Offline measurement of stable palladium

* Next step:
* Online measurements
SFPI1 for relative wavelength measurements
* Outlook:

 Development of the code
» Offline measurement of stable tin and comparision with WS7

* Next step:
* Improve accuracy on large scan ranges
* Implement the code on GISELE’s data acquisition system
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