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3. Lasing parameter for cryogenic 
application
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b. Emission cross-section
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Optical transparency

Tranmission spectrums
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Measuring absorption and
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Lanthanum

To produce a highly transparent material during sintering 
several additives are often used, such as ZrO2, La2O3, Gd2O3

and others
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Fabrication of transparent ceramics by 

millimeter-wave sintering
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Self-propagating high temperature synthesis of rare-
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Selecting the best Lanthanum 
concentration
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Lasing experiments
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Lasing results

Lasing
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Absorption and Luminescence 
spectrums
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Cryogenic applications
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Measurement of Lifetime
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The set of investigated samples

Yb-doped ceramics:

Y2O3 - Japan (provided by Prof. Kaminsky)
2% Yb

Sc2O3 - Japan (provided by Prof. Kaminsky)
2% Yb

Lu2O3 - Japan (provided by Prof. Kaminsky)
2% Yb

Y2O3 – Nizhny Novgorod, Russia
5% Yb



Lifetime measurements

Lifetime
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Measurement of Luminescence
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Luminescence spectrum 
measurements

Sc2O3

0

200

400

600

800

1000

1200

1400

1000 1010 1020 1030 1040 1050

80K

110K

140K

170K

200K

230K

260K

295K



Luminescence spectrum 
measurements

Lu2O3
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Luminescence measurements

Luminescence normalized to room temperature
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Emission cross-section

Crosssection
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Results
• The set of benchmarking experiments are implemented in our 

institute to estimate optical quality of ceramics samples

• Performed tests allowed to find optimal concentration of La 
additive to achieve best optical quality

• SHS-MS ceramics allowed to achieve about 8% of lasing slope 
efficiency

• Cryogenic tests were done for wide range of samples and 
allowed to measure 3.5 increase in cross section for oxide 
ceramics while cooling to cryogenic temperatures

• There was measured decrease of lifetime from 1.1 ms down to 
0.9 ms

• About 4nm luminescence spectrums widths at 80K was 
measured for Lu2O3 ceramics which makes this ceramics more 
promising for amplification of sub-picosecond pulses.


