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• Motivation –multicomponent optical fibers – ASE multicolour

upconversion emission ( bio-analysis, medical therapy (LLLT) therapeutic

window, display technologies)

• Constructions of co-doped antimony - germanate optical fibers –

•Triply doped

•Double –core

• luminescent properties, possibility of tuning CIE coordinates

• Conclusions and perspectives
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Heating rate -
10ºC/min

(50-x)Sb2O3 - xGeO2 - 50SiO2

PARAMETER value

Refractive index n (@632.8nm) 1.73

Density ρ [g/cm3] 3.7

Thermal expansion coefficient [10-7 1/K] 56

Transformation temperature Tg [°C] 

(DSC)
430

(Sb―O―Sb)as

Ge-O(Ge) as
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Outer diameter = 370 µm
Core diameter = 10 µm
NAcladding=0.58
NAcore=0.4

Atten. =3dB/m 
@600 nm
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hTm = 56% 

hHo = 85% 

Energy transfer efficiency



Attenuation=3.5dB/m 
@600 nm





Conclusions: 

 Developement of antimony – germanate core double – clad optical

fibers.

 Fabricated optical fibers enable to achieve:

 Triply doped Yb3+/Tm3+/Ho3+ and dual – core Yb3+/Tm3+ and

Yb3+/Ho3+ – UC multicolour emission – upconversion (lp=976 nm)

 Possibility of tunning of CIE coordinates (pump power, fiber

length)

Perspectives:

 Construction of optical fibers characterised by multicolour emission for tunable

radiation sources (VIS)

 Optimization of construction (dopant concentration, cores number) for particular

CIE range of values
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