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Abstract 

Principal component analysis of temperature dependences of fluorescence spectra of 

Yb
3+

:Y3Al5O12 and Yb
3+

:CaF2 is used for determining the Stark structure of Yb
3+

 

energy levels. The results obtained are in a good agreement with reference data 

determined by the conventional methods of absorption and time-resolved 

fluorescence spectroscopy at low temperatures.  
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1. Introduction 

The Stark splitting of laser levels has a significant impact on the shape and width of a 

laser generation and amplification spectrum. Therefore one of the main objectives of 

spectroscopic investigations of laser active media is the determination of the scheme 

and the Stark structure of the activator ions multiplets [1]. This problem is solved 

generally using the conventional methods of absorption and fluorescence 

spectroscopy at low temperatures (see, for example, [2, 3]). Earlier [4] we proposed a 

method for determining the Stark structure of the activator ions multiplets by 

principal component analysis (PCA) [5] applied to a set of the fluorescence spectra at 

temperatures above the room one. The energy level 
4
S3/2 of erbium ion in lead 

fluoride glass ceramics has been considered [4]. In this paper we present the results of 

applying the proposed method to the ytterbium ion in Yb
3+

:Y3Al5O12 and Yb
3+

:CaF2. 

1
PCA - principal component analysis 
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