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The objective of this PhD study is to fabricate and characterize new magneto-optical glasses in terms of thermal stability, mechanical property and Verdet constant for magneto-optical waveguide and sensing applications. 

Firstly, 3 heavy metal oxides magneto-optical (MO) glasses were fabricated and characterized including magneto optical ion exchangeable glasses, magneto optical photosensitive glasses. Thanks to the high polarizability of Te4+ ions and the high transparency from visible wavelengths up to the mid-IR, TeO2-based glasses exhibit the required characteristics for the development of efficient magneto-optic fiber components, such as high refractive index, optical and magneto optical properties at infrared wavelengths etc. Besides the TeO2, diamagnetic heavy metal oxide glasses, such as Bi2O3 and PbO, due to their mass and high polarizability of ions Pb2+ and Bi3+, are appealing for magneto optical sensors because of their temperature-independent Faraday Effect, small phonon energy, large refractive index and low-melting properties. In this PhD study, TPB(TeO2-PbO-B2O3) glass, PBB (PbO-Bi2O3-B2O3)glass have been studied and based on these four systems, ion exchangeable glasses and fs-laser-photosensitive glasses, were designed, fabricated and characterized.   

The study on improving Verdet constant was carried out. Verdet constant of 0.135 min/G.cm was obtained on glass with the composition of 30PbO-60Bi2O3-10B2O3 for PBB system. For TPB system, the highest Verdet constant was 0.2min/G.cm for glass with composition of 58.8TeO2-39.2PbO-2B2O3. 

Secondly, based on the magneto optical glasses with good Faraday rotation performance, the investigation of different techniques, such as ion exchange technique and fs laser writing, for magneto optical waveguides or sensing devices fabrication were carried out. 

The study on ion exchange on magneto optical glasses was performed, considering the influences from different salt concentration, temperature and time etc. Three ion exchangeable MO glass systems were designed and fabricated. Different characterization methods such as DTA, UV-VIS, FTIR, Raman, Magneto optical test, XRD, XPS, FESEM and EDX, were employed to investigate the influence of ion exchange to the property of MO glass. Optimized ion exchange conditions were obtained. Under the optimized conditions, glass after ion exchange get refractive index change varies 0.01, and the Verdet constant after ion exchange was enhanced. 

The study on fs laser writing MO waveguides on magneto optical glasses was performed, including the laser writing conditions setup, and glass samples preparation and characterization, also the waveguide fabrication study was evolved. MO glass for fs laser writing were designed and fabricated. Different characterization methods were employed for the aim of investigating optimized conditions for fs laser writing. Different fs laser parameters such as power, speed, angle and repetitions were studied. And the waveguide quality were characterized using FESEM, sureface profilometer etc.  The refractive index and Verdet constant of obtained waveguides were measured, and their values depended on the power used. The light propagation of obtained waveguides was tested using a home-made optical bench. The waveguides exhibited good light propagation performance. 

Thirdly, the attempt on MO sensing devices was preliminary studied based on the MO glass. One magneto optical waveguide prototype based on ion exchangeable sodalime glass plus sputtered MO layer was fabricated and evaluated. One magneto optical waveguide prototype based on fs laser writing on MO glasses was also fabricated and evaluated. A home-made single-light-way DC magnetic optical setup was constructed in POLITO for measurement of Verdet constant, and an optical apparatus for waveguide coupling and measurement was constructed in Henan university of Technology of China for the evaluation of magneto optical signal through MO waveguides.
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				Abstract

				The objective of this PhD study is to fabricate and characterize new magneto-optical glasses in terms of thermal stability, mechanical property and Verdet constant for magneto-optical waveguide and sensing applications. 

Firstly, 3 heavy metal oxides magneto-optical (MO) glasses were fabricated and characterized including magneto optical ion exchangeable glasses, magneto optical photosensitive glasses. Thanks to the high polarizability of Te4+ ions and the high transparency from visible wavelengths up to the mid-IR, TeO2-based glasses exhibit the required characteristics for the development of efficient magneto-optic fiber components, such as high refractive index, optical and magneto optical properties at infrared wavelengths etc. Besides the TeO2, diamagnetic heavy metal oxide glasses, such as Bi2O3 and PbO, due to their mass and high polarizability of ions Pb2+ and Bi3+, are appealing for magneto optical sensors because of their temperature-independent Faraday Effect, small phonon energy, large refractive index and low-melting properties. In this PhD study, TPB(TeO2-PbO-B2O3) glass, PBB (PbO-Bi2O3-B2O3)glass have been studied and based on these four systems, ion exchangeable glasses and fs-laser-photosensitive glasses, were designed, fabricated and characterized.   

The study on improving Verdet constant was carried out. Verdet constant of 0.135 min/G.cm was obtained on glass with the composition of 30PbO-60Bi2O3-10B2O3 for PBB system. For TPB system, the highest Verdet constant was 0.2min/G.cm for glass with composition of 58.8TeO2-39.2PbO-2B2O3. 

Secondly, based on the magneto optical glasses with good Faraday rotation performance, the investigation of different techniques, such as ion exchange technique and fs laser writing, for magneto optical waveguides or sensing devices fabrication were carried out. 

The study on ion exchange on magneto optical glasses was performed, considering the influences from different salt concentration, temperature and time etc. Three ion exchangeable MO glass systems were designed and fabricated. Different characterization methods such as DTA, UV-VIS, FTIR, Raman, Magneto optical test, XRD, XPS, FESEM and EDX, were employed to investigate the influence of ion exchange to the property of MO glass. Optimized ion exchange conditions were obtained. Under the optimized conditions, glass after ion exchange get refractive index change varies 0.01, and the Verdet constant after ion exchange was enhanced. 

The study on fs laser writing MO waveguides on magneto optical glasses was performed, including the laser writing conditions setup, and glass samples preparation and characterization, also the waveguide fabrication study was evolved. MO glass for fs laser writing were designed and fabricated. Different characterization methods were employed for the aim of investigating optimized conditions for fs laser writing. Different fs laser parameters such as power, speed, angle and repetitions were studied. And the waveguide quality were characterized using FESEM, sureface profilometer etc.  The refractive index and Verdet constant of obtained waveguides were measured, and their values depended on the power used. The light propagation of obtained waveguides was tested using a home-made optical bench. The waveguides exhibited good light propagation performance. 

Thirdly, the attempt on MO sensing devices was preliminary studied based on the MO glass. One magneto optical waveguide prototype based on ion exchangeable sodalime glass plus sputtered MO layer was fabricated and evaluated. One magneto optical waveguide prototype based on fs laser writing on MO glasses was also fabricated and evaluated. A home-made single-light-way DC magnetic optical setup was constructed in POLITO for measurement of Verdet constant, and an optical apparatus for waveguide coupling and measurement was constructed in Henan university of Technology of China for the evaluation of magneto optical signal through MO waveguides.
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					simulazione ASN

					
				

				
					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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