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Abstract. We demonstrate the concept of a spark sensor operating in UV range of the elec-

tromagnetic spectrum. The design of the device and the results of measurements of its most 

important characteristics are presented. Response time of the sensor is 3.8 ms and response 

threshold is 0.4 mW/m2. For the sensing element of the device glass material with the com-

position 10Li2O-15K2O-15Al2O3-35B2O3-25P2O5 doped with 5 at.% Eu is used. The peak of 

luminescence of the material corresponds to 611 nm when excited by a wide band (with wave-

lengths from 300 to 400 nm) of UV radiation that guarantees the high operation ability of the 

designed sensor. 

 

Acknowledgements. This work was performed as a part of the research program of the scien-

tific school "Theory and practice of advanced materials and devices of optoelectronics and 

electronics" (scientific school 5082.2022.4). 

 

Citation: Rev. Adv. Mater. Technol., 2022, vol. 4, no. 3, pp. 23–27 

 

View online: https://doi.org/10.17586/2687-0568-2022-4-3-23-27 

 

View Table of Contents: https://reviewsamt.com/issues 

 

 

 

https://doi.org/10.17586/2687-0568-2022-4-3-23-27
https://adts.itmo.ru/en/
https://adts.itmo.ru/en/
https://ipme.ru/
https://ipme.ru/
mailto:vladspiridonov@itmo.ru
https://doi.org/10.17586/2687-0568-2022-4-3-23-27
https://reviewsamt.com/issues


 

REFERENCES 

[1] C.E Restrepo, Arc fault detection and discrimination methods, in: Electrical Contacts - 2007 Pro-

ceedings of the 53rd IEEE Holm Conference on Electrical Contacts, 2007, pp. 115–122. 

[2] B. Rubini, R. Krishnakumar, A review on ARC flash analysis and calculation methods, in: 2020 

Fourth International Conference on Computing Methodologies and Communication (ICCMC), 2020, 

pp. 975–979. 

[3] N.N. Milyushin, Optical electric arc closure sensor, Rospatent, 2020, patent no. RU2733051C1. 

[4] Y.P. Kazachkov, Combined fiber-optic three-phase sensor of open electric arc, Rospatent, 2017, 

patent no. RU2631056C1. 

[5] F. Grum, L.F. Costa, Spectral emission of corona discharges, Applied Optics, 1976, vol. 15, no. 

1., pp. 76–79. 

[6] R.A. Anders, D.E. Callahan, W.F. List, D.H. McCann, M.A. Schuster, Developmental solid-state 

imaging system, IEEE Transactions on Electron Devices, 1968, vol. 15, no. 4, pp. 191–196. 

[7] Digital switchgear of the Volga series 10, 20, 35 kV, Electronic resource (accessed 20.08.2022). 

[8] S.R. Rotman (ed.), Wide-gap luminescent materials: Theory and applications, Springer, New 

York, 1997, 368 p. 

[9] A.I. Sidorov, D.S. Agafonova, Fibre spark and electric arc sensor, Rospatent, 2012, patent no. 

RU2459222C1. 

[10] D.S. Agafonova, E.V. Kolobkova, A.I. Sidorov, Luminescent fibers with CdS(Se) quantum dots 

for spark detectors, Technical Physics Letters, 2012, vol. 38, no. 11, pp. 1034–1036. 

[11] P. Miluski, D. Dorosz, M. Kochanowicz, J. Zmojda, J. Dorosz, Luminescent optical fibre sensor 

for UV-A detection, Proceedings of SPIE, 2014, vol. 9290, pp. 114–119. 

[12] P.S. Shirshnev, A.E. Romanov, V.E. Bougrov, E.V. Shirshneva-Vaschenko, Z.G. Snezhnaia, Po-

tassium-alumina-boron glass doped with copper ions for solar cell down-convertors, Proceedings of 

SPIE, 2018, vol. 10688, art. no. 106881D. 

[13] D. Avramenko, N.V. Nikonorov, S.A. Stepanov, V.A. Tsekhomskii, Effect of X-ray radiation on 

a potassium aluminaborate glass system, Glass Physics and Chemistry, 2015, vol. 41, no. 5, pp. 478–

483. 

[14] Z.-G. Hu, T. Higashiyama, M. Yoshimura, Y.K. Yap, Y. Mori, T. Sasaki, A new nonlinear optical 

borate crystal K2Al2B2O7 (KAB), Japanese Journal of Applied Physics, 1998, vol. 37, no. 10A, pp. 

L1093–L1094. 

[15] P.S. Shirshnev, V.A. Spiridonov, D.I. Panov, E.V. Shirshneva-Vaschenko, A.R. Gafarova, R.M. 

Eremina, A.E. Romanov, V.E. Bougrov, The influence of gamma rays radiation on optically induced 

luminescence of copper-containing potassium-lithium-borate glass, Materials Physics and Mechanics, 

2019, vol. 42, no. 2, pp. 198–203. 

[16] P.S. Shirshnev, Zh.G. Snezhnaia, E.V. Shirshneva-Vaschenko, A.E. Romanov, V.E. Bougrov, Re-

lation of the optical properties of boron copper-containing glasses on the concentration of lithium, 

Materials Physics and Mechanics, 2018, vol. 40, no. 1, pp. 78–83. 

[17] Unmounted Bandpass Colored Glass Filters, Electronic resource (accessed 20.08.2022). 

[18] AFBR-1541CZ, Electronic resource (accessed 20.09.2022). 

[19] Lime Arc Protection | Microprocessor Technologies, Electronic resource (accessed 20.08.2022). 

Arc protection device BSSDZ-01, Electronic resource (accessed 20.08.2022). 

 

© 2022 ITMO 

https://doi.org/10.1109/HOLM.2007.4318203
https://doi.org/10.1109/HOLM.2007.4318203
https://doi.org/10.1109/ICCMC48092.2020.ICCMC-000181
https://doi.org/10.1109/ICCMC48092.2020.ICCMC-000181
https://doi.org/10.1109/ICCMC48092.2020.ICCMC-000181
https://patents.google.com/patent/RU2733051C1/en
https://patents.google.com/patent/RU2631056C1/en
https://patents.google.com/patent/RU2631056C1/en
https://doi.org/10.1364/AO.15.000076
https://doi.org/10.1364/AO.15.000076
https://doi.org/10.1109/T-ED.1968.16165
https://doi.org/10.1109/T-ED.1968.16165
http://www.elteh.ru/products/10/2347/
https://doi.org/10.1007/978-1-4615-4100-4
https://doi.org/10.1007/978-1-4615-4100-4
https://patents.google.com/patent/RU2459222C1/en
https://patents.google.com/patent/RU2459222C1/en
https://doi.org/10.1134/S1063785012110168
https://doi.org/10.1134/S1063785012110168
https://doi.org/10.1117/12.2075077
https://doi.org/10.1117/12.2075077
https://doi.org/10.1117/12.2307398
https://doi.org/10.1117/12.2307398
https://doi.org/10.1117/12.2307398
https://doi.org/10.1134/S108765961505003X
https://doi.org/10.1134/S108765961505003X
https://doi.org/10.1134/S108765961505003X
https://doi.org/10.1143/JJAP.37.L1093
https://doi.org/10.1143/JJAP.37.L1093
https://doi.org/10.1143/JJAP.37.L1093
https://doi.org/10.18720/MPM.4222019_6
https://doi.org/10.18720/MPM.4222019_6
https://doi.org/10.18720/MPM.4222019_6
https://doi.org/10.18720/MPM.4222019_6
https://doi.org/10.18720/MPM.4012018_10
https://doi.org/10.18720/MPM.4012018_10
https://doi.org/10.18720/MPM.4012018_10
https://www.thorlabs.com/newgrouppage9.cfm?objectgroup_id=3695
https://www.broadcom.com/products/fiber-optic-modules-components/industrial/industrial-control-general-purpose/650nm/afbr-1541cz
http://www.i-mt.net/dugovaya-zaschita
https://prel.ru/production/electro/ustrojstvo-dugovoj-zashhityi-bssdz-01

