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An overview of the current state of the world market for industrialpyrometers is presented.
The technical characteristics of specialized pyrometers prototypes implemented on the domestic photo-

detectors components and developed in the laboratories of the loffe Institute (St. Petersburg, Russia)
are given.

A design of a universal pyrometric sensor based on uncooled one- and two-color photodiode sand-
wich structures with spectral sensitivity maxima in the mid-IR wavelength (MWIR) spectrum range
is proposed.

Pyrometers calibration algorithm on the object under study have been worked out, which makes it
possible to minimize the error components when measuring the true temperature of an object with
unknown / changing values of emissivity.

It is shown that pyrometers based on domestic uncooled immersion InAs and InAsSb photodiodes, in
terms of the combination of parameters, speed, accuracy, sensitivity, and temperature measurement
range, correspond to the best examples of IR radiation thermometers on the world market.

Keywords: pyrometry, IR thermometer, medium-wavelength (MWIR) infrared spectral range, photodi-

odes based on InAs and InAsSb heterostructures, immersion photodiode, sandwich structure, emissivi-
ty, calibration algorithm, two-color pyrometer.

DOI: 10.51368/2307-4469-2022-10-4-389-403



Yenexu npuknaonoit puzuxu, 2022, mom 10, Ne 4

REFERENCES

1. Highly Accurate Infrared Thermometers for Non-contact
Temperature — Measurements (PYROMETER  OVERVIEW)|,
www.advancedenergy.com

2. L. Z. Kriksunov, Reference book on the basics of infra-
red technology, (Moscow: Soviet radio, 1978) [in Russian].

3. Pyrometer Market — Global Industry Analysis, Size,
Share, Growth, Trends and Forecast 2017-2025,
www.transparencymarketresearch.com/pyrometer-market.html

4. FLUKE, Flukeprocessinstruments.com

5. D. Ya. Svet, Optical methods for measuring true tem-
peratures (Nauka, Moscow, 1982) [in Russian].

6. P. Saunders, Meas. Sci. Technol. 20, 025104 (2009).

7. P.V.Novitsky, Electrical measurements of non-electric
quantities. (Energy, Leningrad, 1975) [in Russian].

8. A.Manoi, P. Wongnut, X.Lu, P.Bloembergen, and
P. Saunders, Metrologia 57(1), 014002 (2020).

9. P.Saunders and A.Manoi, Metrologia 57(2), 014002
(2020).

10. M. Liang, Y. Wang, C. Wang, and Y. Wang, Measure-
ment Science and Technology 33(6), 065004 (2022).

11. G. Yu. Sotnikova, S. E. Aleksandrov, G. A. Gavrilov,
V. V. Zabrodskiy, V.L. Suchanov, Proc. SPIE 8073, 80731D
(2011).

12. S. E. Aleksandrov, G. A. Gavrilov, A. A. Kapralov,
G. Y. Sotnikova, D.F. Chernykh, A.N. Alekseev, A. L. Dudin,
I. V. Kogan, and A. P. Shkurko, Instrum. Exp. Tech. 50(4), 572
(2007).

13. Selection guide/Infrared detectors www.hamamatsu.com/

14. Infrared Detector Market Research Report: ID:
MRFR/ICT/9311-HCR | March 2022 |
www.marketresearchfuture.com

15. IoffeLED, www.ioffeled.com

16. Mid-IR Photodetectors and Systems: Applications &
Markets www.marketsandmarkets.com/

17. Z. Bielecki, K. Achtenberg, M. Kopytko, J. Miko-
lajezyk, J. Wojtas, and A. Rogalski, Bull. Pol. Acad. Sci. Tech.
Sci. 70(2), 140534 (2022).

18. J. Chen, J. Wang, X. Li, Jin Chen, F. Yu, J. He, J. Wang,
Z. Zhao, G. Li, X. Chen, and Wei Lu, Sensors 22, 677 (2022).

19. G. A. Gavrilov, B. A. Matveev, and G. Yu. Sotnikova,
Tech. Phys. Lett. 37(9), 866 (2011).

20. S. E. Aleksandrov, G. A. Gavrilov, and G. Yu. Sotni-
kova, Tech. Phys. Lett. 40(8), 704 (2014).

21. G. Yu. Sotnikova, S.E. Aleksandrov, and G. A. Gav-
rilov, Proc. of SPIE Optical Sensors, 8073, 80731A-1 (2011).

22. S. E. Aleksandrov, G. A. Gavrilov, B. A. Matveev,
M. A. Remennyy, and G. Yu. Sotnikova, Device for non-contact
measurement of object temperature RF patent No. 2622239
[in Russian].

23. S. E. Aleksandrov, G. A. Gavrilov, A. A. Kapralov,
B. A. Matveev, M. A. Remennyy, and G. Yu. Sotnikova, Photom-
eter, RF patent No. 2610073 [in Russian].

24. D. Zymelka, B. Matveev, S. Aleksandrov, G. Sotnikova,
G. Gavrilov, and M. Saadaoui, Flex. Print. Electron. 2, 045006
(2017).

25. K. Leonova, K., S. Konstantinidis, and N. Britun, Jour-
nal of Physics D: Applied Physics 55(34), 345202 (2022).

26. P. H. Irace, A. Gopan, and R. L. Axelbaum, Combustion
and Flame 242, 112158 (2022).

27. C. Woodruff, S. W. Dean, C. Cagle, C. L. Croessmann,
P. L. Dub¢, and M. L. Pantoya, International Journal of Heat and
Mass Transfer 187, 122565 (2022).

28. A. V. Voronin, S. E. Aleksandrov, B. Y. Ber,
P. N. Brunkov, A. A.Bormatov, V.K.Gusev, E.V.Demina,
A. N. Novokhatskii, S.I.Pavlov, M. D. Prusakova, G. Y. Sotni-
kova, and M. A. Yagovkina, Tech. Phys. 61(3), 370 (2016).

29. G. Yu. Sotnikova,  G. A. Gavrilov, A. A. Kapralov,
K. L. Muratikov, and E. P. Smirnova, Rev. Sci. Instrum. 91(1),
015119 (2020).

30. G. Yu. Sotnikova, G. A. Gavrilov, A. A. Kapralov, and
E. P. Smirnova, Tech. Phys. Lett. 45(10), 963 (2019).

31. G. Yu. Sotnikova,  G. A. Gavrilov, A. A. Kapralov,
K. L. Muratikov, R.S. Passet, E.P. Smirnova, and A. V. Sotni-
kov, Ferroelectrics 591(1), 166 (2022).

32. G. Yu. Sotnikova,  G. A. Gavrilov, A. A. Kapralov,
K. L. Muratikov, R. S.Passet, E.P.Smirnova, and A. V. Sot-
nikov, Ferroelectrics, 591(1), 157 (2022).





