Oymycmix Kazaxcman 2vinvim Kapuwicol - Becmuux nayxu FOocnoeo Kazaxcmana - South Kazakhstan Science Herald
Ne3 (31) 2025

TEXHUKAJIBIK FBIJIBIMJIAP
TEXHUYECKHE HAYKH
TECHNICAL SCIENCES

UDC 006

N.N. Abduganiev, A.R. Yusupov”
Senior Lecturer, Ferghana State Technical University, Ferghana, Uzbekistan
Candidate of Technical Sciences, Associate Professor, Ferghana State Technical University, Ferghana,
Uzbekistan
“Corresponding author’s email: yusupovabdulhamid77@gmail.com

THE USE OF LASERS IN TECHNOLOGICAL METROLOGY, CONSTRUCTION AND
CHEMICAL INDUSTRIES

Abstract

Infrared thermal rays of the spectrum with a length of S / >0.76 um are invisible. As the temperature of
a heated body is increased, its color changes, in which spectral energetic clarity, that is, waves of a certain
length (clarity), quickly increases, as well as cumulative (integral) radiation increases significantly. The
indicated properties of heated bodies are used to measure their temperature. Depending on these properties,
radiation pyrometers are divided into quasimonochromatic (optical), spectral ratio (color), and full radiation
(radiation) pyrometers. Theoretically, an absolute black body can be based on a phenomenon of light emission,
in which the coefficient of light emission is taken to be equal to 1. If an object completely absorbs the energy
of the light falling on it, this object is called an absolute black body. All real physical bodies have the ability
to repel some of the Rays falling on them. Therefore, the absorption coefficient of light of an object is less than
one, at the same time it depends on the nature of a particular object as well as its shallow States. In nature,
there is no absolute black body, but in its objects that are close to the absolute black body.
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Introduction

After the creation of quantum amplifiers operating in Radio waves and optical ranges, namely
mazers and optical quantum amplifiers (lasers), it was possible to use electromagnetic radiations of
atoms and molecules to represent the second [1,2].

Semiconductor quantum generators were subsequently created. Their main characteristics are
their very compactness, the Highness of the useful work coefficient to the point of converging
together. For comparison, we will show that the useful operating coefficient of gaseous and crystalline
optical quantum generators, which are excited using light oil, does not exceed 1%.

Quantum amplifiers and generators are widely used in communication techniques, in the cretion
of new technological processes of material processing, in medical machines.

They are being used as standards of Metrological repeatability and provide expression of the
second in extremely high accuracy, serving to achieve the ethalonization of the unit of time.

In this context, quantum generators can be viewed as new types of clocks, i.e. “molecular
clocks”.

The discovery of lasers and mazers has opened up new opportunities for metrology in areas
other than the ethalonization of time and repeatability. Lasers are being used as a powerful source of
coherent radiation in high-resolution interference measurements of length, using which linear scales
are being moved to high-resolution measuring instruments.
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Materials and methods

This includes empirical methods such as modeling, fact, experiment, description and
observation, as well as theoretical methods such as logical and historical methods, abstraction,
deduction, induction, synthesis and analysis. The research materials are: scientific facts, the results
of previous observations, surveys, experiments and tests; means of idealization and rationalization of
the scientific approach.

Results and discussion:

Aser is a rare source of radiation, in which such properties as high monochromaticity, slight
loss of light and a large impressive amount of transmission are successfully embodied. Therefore, it
is being used as one of the best tools for measuring length, speed and optical recommendations of
different environments in the structure of an optical electronic device.

A Laser Interferometer allows you to notice and measure everything that affects the length of
the optical measurement shoulder in a very large diaposon. With it, it is possible to determine
indicators such as linear measurements and derivatives from it - speed, acceleration, as well as the
refractive index of the environment and the factors affecting it: pressure, temperature, amount of
various impurities.

With the help of a Laser Interferometer, objects up to 1 m long can be automatically measured
at an accuracy of 10-13 m.

The application of laser interferometers in metrology is therefore promising that high-length
laser beams are not influenced by vibration, noise, external illumination and even by the fact that a
certain amount of air is pollinated.

An example of using a laser interferometer is shown in Figure 1.

Excited nuclei, as is known, emit gamma rays from themselves, that is, photons of large energy.
Conversely, when a photon is exposed, i.e. a photon is absorbed by a nucleus, the nucleus can excite
if the Photon Energy is sufficient to transfer the nucleus from the lower energetic level to one of the
higher energetic levels. This phenomenon was confirmed in 1958 by the German scientist
R.Discovered by Messbauer, it is named after him.

The Messbauer effect is based on Resonance absorption of gamma-Quanta by nuclei, with an
isomeric nucleus rather than a simple nucleus being obtained as a gamma-Quanta irradiator [2, 3].
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Fig. 1. Length measurement using Laser Interferometer:
I-measuring beam; 2-base beam; 3-Photo receiver; 4-laser; 5-electronic accounting device

The Messbauer effect is observed when energy is taken up by a full crystal.
The peculiarity of isomeric nuclei is that they can stand in a relatively long excited state (from
a few years to 1078s). This time will be approximately 10*s in ordinary cores. Therefore, the mutual
difference in the energy of gamma-Quanta emitted by isomeric nuclei to zwazi is many times smaller
4
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than the scattering in the energies emitted by ordinary nuclei and does not exceed 1072,

Thus, the irradiated target emits gamma-Quanta, that is, the energy of the absorbed and emitted
gamma-Quanta, in other words, the source of the radiation and the target repetitions are precisely
matched (overlapped). In this sense, the source and Target are similar to clocks that show the same
amount, with such systems forming a “core clock” [4]. The accuracy of such watches will not be less
than 1071S [6].

The enormous importance of the Messbauer effect for science and technology is its extreme
sensitivity to changes in magnitude in the target. When Gamma-quantum energy is changed from a
trilion to a fraction, in some cases a thousand more times less than this, the resonance absorption or
scattering of radiation is completely lost. Thus, engineers and scientists have acquired an extremely
sensitive tool that records nuclear-irradiator or nuclear-absorbing energy changes [5].

Conclusion

It is known that the conditions of resonance absorption or scattering of gamma-Quanta are
influenced by: the relative speed of movement of the source and absorber; the difference in the
movements of the source and absorber; the difference in pressure acting on the source and absorber;
the difference in gravitational potentials at the points where the source and absorber are located; the
difference in Depending on the change in absorption or scattering levels of Gamma-Quanta, it is
possible to obtain information about the quantitative change in the physical magnitude that caused
this change, that is, to measure this physical magnitude [7].

References
1. Tojiyev R.J., Yusupov A.R., Rajabova N.R. Qurilishda metrologiya, standartlash va
sertifikatlashtirish [Matn]: darslik / R.J. Tojiyev, A.R. Yusupov, N.R. Rajabova. — Toshkent: «Yosh
avlod matbaay, 2022 — 464 b.
2. Tojiyev R.J., Yusupov A.R.. Metrologiya, standartlashtirish va sifat nazorati. O quv qo’llanma.
Farg'ona.: FarPI,«Texnika» noshirlik bo'limi. 2003-328 bet
3. Sifat menejmenti tizimi va uni sertifikatlashtirish: Darslik. Ismatullayev P.R., Axmedov B.M.,
Matyakubova P.M., Xamroqulov F.X., To_rayev Sh.A. — Toshkent 2014. — 550 b. 2. —Qurilishda
metrologiya, standartlashtirish va sifat nazoratil Darslik, Q.S. Abdurashidov., B.A. Hobilov., M.Q.
Nazarova, T. 201ly. 212 b.
4. Ceprees A.l'., Kpoxun B.B.. Metponorus. Yuebnoe nocodue. M.: Jloroc, 2001. -408 c.: un 1S0
90012. Ulchash vositalarining sifatini ta’minlaydigan talablar.
5. 0O‘zRH 51-095:2000*. MeToauueckne yka3aHHs IO COCTaBICHUIO KapThl TEXHUUYECKOTO YPOBHS
W Ka4€CTBA MIPOAYKIINU
6. IOcynos A.P. IlepcriekTUBBI BHEIPEHUS W Pa3BUTHs CHCTEMbl MEHEDKMEHTa KauecTBa B
ctpoutenscTBe. "OkoHOMUKA B conmyMNel12(115) 2023 www.iupr.ru
7. Yusupov A.R. The use of lasers in metrology. "Oxonomuka u commymNel2(115) 2023
WWW.iupr.ru

H.H. A6ayranues, A.P. FOcynos”
ara OKbITyIIbl, DepraHa MEMJICKETTIK TEXHUKAIBIK YHUBepcuTeTi, Peprana, O30ekcTan
T.F.K., TouieHT, DepraHa MEMITEKETTIK TEXHUKAJIBIK YHUBepcuTeTi, DepraHa, ©30ekcTan
“Koppecnonaent aBropbl: yusupovabdulhamid77@gmail.com

JIA3EPII TEXHOJIOTUSLJIBIK METPOJIOTHSIJIA, KYPBLIBIC )KOHE XUMUS
OHIIPICTEPIH/E KOJIJAHY

Tyiiin
¥3pHAIFEl S / >0,76 MKM CHEKTpIiH HMH(PaKbI3BUI KbUTy coyienepi kepinOenni. Ke3asipbuiran
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AUKBIHIIBUTBIK, SSFHU OENTiii Oip Y3BIHABIKTAFbl (AKBIHIBIKTAFbI) TOJKBIHAAP TE3 apTajbl, COHBIMEH Karap
KyMYJIATUBTIK (MHTETPAIIbI) COyNeJeHy alTapiblkTail apranbl.. KeI3AbIpbuiFaH IeHeNepiH KepCeTireH
KacHeTTepl ONapAblH TEeMIIepaTypachlH eiey YIIiH KomgaHbDianel. Ocbl KacueTTepre OaillaHBICTHI
panuanysIIBIK MMPOMETpIep KBa3UMOHOXPOMATHKAIBIK, (ONTHUKANBIK), CIIEKTPIIK KaThIHAC (TYC) KOHE TOJBIK
pamuaInusUIBIK, (paauanrsuIbK) TupoMeTpiepre Oeminemi. TeopHsuTbIK TYPFBINAH ajaFaHma, abCoMIoTTI Kapa
JEHeH1 XKapbIK IIbIFapy KYOBUTBICEIHA HeETri3neyre Oonanbl, OHNA JKapbIK MIbIFapy kodddummenti 1-re TeH
Oonanpl. Erep 3aT oFaH TYCKEH JKapbIKTHIH SHEPTHACHIH TOJIBIFBIMEH CiHipce, oHAa Oyl 3aT abCOMIOTTI Kapa
neHe jaen aranaapl. bapiablk HakTh Qusukanbik aeHenep Onapra TyckeH Coynenepain Oip Oemirin Toiftapy
kaOinerine ne. COHOBIKTaH OOBEKTIHIH JKapBIK CiHIpy KoddduimenTi 6ipeyaeH a3, COHbIMEH Oipre oi Oenrimi
0ip 0ObeKTiHIH TabUFaThIHA, COHAAR-aK OHBIH Tas3 Kyiinepine OaiinaneicTel. TaOuFarTa abCOMOTTI Kapa AeHe
KOK, OipaKk OHBIH KaCHUETTEpiH/Ie a0COIOTTI Kapa JCHEre aKblH 00bEKTiIep Oap.

KinTTik ce3nep: KBaHTTHIK, ONITUKAJIBIK, TOIKBIH, KYIICHTKIII, Ja3ep, METPOIIOTHS, OJIIIEY, TONIIK.
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INPUMEHEHMUE JIABEPOB B TEXHOJIO[’I/I‘IECKOﬁ METPOJIOI'MN,
CTPOUTEJIBCTBE U XUMHWYECKOHU ITPOMBIIIVIEHHOCTH

AHHOTAUA

WudpakpacHbie TermoBeie dydn crekrpa mmHou S/ >0,76 MxM HeBumuMbl. llpn mOBBITIIEHHH
TEeMIIepaTypbsl HarpeToro Tejla HM3MEHSIETCS €ro IBET, MPH KOTOPOM OBICTPO BO3pacTaeT CIeKTpajlbHas
JHEepreTUyYeckass 4YeTKOCTh, TO €CTh BOJIHBI OINPEAETICHHON [UIMHBI (SCHOCTB), a TaKKe 3HAYUTEIHHO
YBEJIMUMBACTCA CyMMapHOe (MHTErpaJIbHOE) U3Ty4YeHHe. YKa3aHHbIE CBOMCTBA HArpeThIX TeJl UCIIONb3YIOTCS
JUTSL I3MEPEHMSI UX TeMITepaTyphl. B 3aBHCHMOCTH OT 3TUX CBOMCTB MUPOMETPHI U3ITYUCHHUS MOAPA3IENSIIOTCS
Ha KBa3sUMOHOXPOMAaTHYECKHE (ONTHYECKHE), IHPOMETPHI CHEKTPAJBHOTO OTHOIIEHUS (I[BETHBIE) H
MUPOMETPHI MOJIHOTO M3IIydeHHs (pazuanuoHHble). TeopeTndecku, aOCOMIOTHO YEPHOE TENO0 MOXKET OBITh
OCHOBAHO Ha SIBJICHUH U3JIyYEeHHUs CBETA, IPX KOTOPOM KO3 PHUILIMEHT U3TyUEeHHUs CBETa IPUHUMAETCS PaBHBIM
1. Ecnmi 0OBEKT MOTHOCTHIO TMOIVIONIAET 3HEPrHI0 MaJarolllero Ha HEro CBeTa, 3TOT OOBEKT HAa3hIBAETCS
abCcoNOTHO 4YepHBIM TelnoM. Bce peanbHbie ¢u3uueckue Teia o0JIafaloT CIIOCOOHOCTBIO OTpaKaTh YacTh
NaaloInX Ha HUX Jrydeil. [loaTroMmy ko3 puuumeHT noromenus cBeTa 00beKTOM MEHbILE €ANHULIBL, IIPH 3TOM
OH 3aBHCHUT OT MPHUPOABI KOHKPETHOTO 0OBEKTa, a TAKIKE OT €ro MOBEPXHOCTHBIX COCTOSHHUU. B mpupone He
CYIIECTBYET a0COIFOTHO YEPHOTO TeJNa, HO €CTh O0BEKTHI, OJU3KUE K a0COJIFOTHO YSPHOMY TEJIY.
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