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LASER INFORMATION SYSTEM FOR MONITORING GLUE EVAPORATION
DURING DRYING

In the context of advancing technologies in printing, materials processing, and chemical production, there is a growing
demand for precision in monitoring volatile emissions generated during drying processes. Conventional control methods often lack
the speed, sensitivity, or selectivity required for real-time analysis of adhesive evaporation products, particularly in dynamic
industrial environments such as book block drying chambers.

This study substantiates the development of laser-based resonance photometric systems for evaluating the concentration
of evaporated chemical components from adhesive mixtures. A methodological framework is proposed for implementing dual-
channel laser photometry, enabling non-contact, rapid, and spatially resolved assessment of volatile content. The structure and
operating principles of a laboratory-grade concentration meter are presented, incorporating semiconductor lasers, photodetectors,
signal processing units, and intelligent control agents.

Special attention is given to the physical and quantum-chemical interactions of laser beams with aqueous media, as well
as to the solubility dynamics of adhesive components under thermal influence. A two-stage selective photoionization approach is
introduced to enhance signal amplification through resonance effects, enabling more precise quantification of emissions.

The proposed methods can be applied not only to printing production environments but also to broader ecological
monitoring tasks involving laser-based diagnostics of airborne and liquid-phase contaminants. These technologies contribute to the
development of next-generation intelligent sensing systems capable of supporting environmental safety and process optimization.
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OEJIEBUY Onsbra

HarioHanbHuii yHiBepcuTeT «JIbBIBChKA HOITEXHIKA»

JA3EPHO-IHOOPMAIIMHO CUCTEMA JJI51 MOHITOPUHT'Y BUITAPYBAHHS
KJIEIO I YAC BUCUXAHHSA

Y KOHTEKCTi po3BUTKY TEXHO/IOMW y rostirpagili, obpobui maTepianisa 1a XiMIYHOMY BUPOOHULTBI 3pOCTaE roTpeba y
BUCOKOTOYHOMY MOHITODUHIY JIETKUX BUKMAIB, 14O YTBOPIOIOTLCS 11i4 Yac MPOLIECIB CyLIiHHS. TpaanLiviHi METOAM KOHTPOJIIO YacTo He
3abe3neyyoTb HeOOXIAHOI WBUAKOCTI, YyT/IMBOCTI ab0 BUOIPKOBOCTI /15 ONEPATUBHOIO aHasiisy rpoaykTiB BUIaPOBYBAHHS K/IE0,
0CObJIMBO B ANHAMIYHUX YMOBAX, TakuX SIK CYLLGPKU KHWKKOBUX GJIOKIB.

Y poboti 06rpyHTOBaHO CTBOPEHHS JIA3EPHNX PE30OHAHCHUX @OOTOMETPUYHUX CUCTEM A/15 OUIHKU KOHLeHTpauli
BUaPYBaHNX XIMIYHUX KOMITOHEHTIB 3 K/IEHOBUX CyMilles., 3ariporioHOBaHO METOLO/IONYHY OCHOBY V1 peanizauii ABOKaHa/IbHOI
J1a3€PHOI POTOMETDI, 1O 3abe3rieyye GE3KOHTAKTHY, EKCPECHY Ta POCTOPOBO JIOKA/I30BaHY OLIHKY BMICTY JIETKMX DEYOBMUH.
[lpeqcraBnieHo CTpyKTypy Ta npuHUM Al 71a60paTopHOro KOHUEHTDATOMIPE, SKMVM  BKIIOYAE  HAIIBIIPOBIAHMKOBI  /1a3€pH,
gorornpuimadi, 6710ku 06POGKY CUrHAIIIB Ta IHTE/IEKTYa IbHI KEPYIOY] areHTH.

OcobnnBy yBary npugineHo @i3udHivi Ta KBaHTOBO-XIMIYHIV B33EMOZI IA3EPHOMO MPOMEHS 3 BOAHMM CEPEAOBULLEM, 3
TaKOXK ANHaMILl PO3YUHHOCTI K/IEHOBUX KOMITOHEHTIB 14 TErn/I0BUM BI/IMBOM. 3arporoHOBAHO ABOCTYIIEHEBMUA Tiaxid A0
CE/IEKTUBHOI (POTOIOHIZALIT 4715 MIACUIIEHHS CUIHA/TY YEPES PE3OHAHCHI eQeKTH, L0 JO3BOJISE 3LIMCHIOBaTH BlfibLl TOYHY KiJIbKICHY
OLJIHKY BUKNAIB.

3anporoHoBaHi METOAN MOXYTb ByTy 3aCTOCOBAHI HE JIMLUE y MOMIrPagidHOMy BUPOGHULTBI, /1€ 1 Y LMPLUIOMY KOHTEKCTI
EKOJIONYHOro0 MOHITODUHIY, 30KpeMa A/151 JIa3EPHOI AIarHOCTUKM 330pYAHEHb Y MOBITPSHOMY Ta pIAMHHOMY cepegosulyi. L
TEXHO/IONi CrIpUSIIOTL PO3BUTKY CEHCOPHUX CUCTEM HOBOIO IOKO/TIHHS, 34aTHUX MIATPUMYBATU EKOJIONYHY OE3NeEKy Ta OrnTUMI3auio
TEXHO/IOMYHUX NPOLECIB.
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Introduction
The issue of evaluating the concentration of chemical substances in air and solutions used in technological
processes across energy, printing, food industries, and the oil and gas sector is complicated by the structural and
compositional complexity of such media. A particularly relevant challenge is the inverse task of estimating the water
content in components employed in the technological processes of printing production. An essential management
task is to control the solubility of chemical elements in adhesives and the dynamics of their evaporation.

Analysis of recent studies and publications
Solving the problem of ensuring accuracy and stability in optical measurement systems (photometers) is
increasingly based on information and systems technologies.
Studies [8—16] examine the fundamental concepts of photometric analysis methods for addressing a broad
class of control tasks in technical systems as well as in biophysical and chemical reactors. In [11], synthesis methods
for Laser InfoFrmation-Measurement Systems (LIMS) were substantiated for process control in high-temperature
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environments. The effectiveness of laser probing for a wide range of technologies was demonstrated, especially for
investigating the dynamics of chemical reactions.

In [12], the optical properties of chemical solutions and the spectral methods for investigating photoactive
media and photometer structures were substantiated. Correspondingly, [13] addressed the application of
photoelectron spectroscopy methods in chemistry for obtaining structural information, quantitative analysis,
assessment of chemical shifts, and adsorption. A comprehensive analysis of optoelectronic system design methods
was discussed in [13—16]; however, the synthesis of laser systems was not covered.

Purpose of the article

The development of methods and tools for express assessment of component concentrations level within
the technological environment of book block dryers is a relevant and timely task [1-8].

The widespread application of opto-physical research is based on several advantageous properties: locality,
rapidity, non-contact probing using an optical beam, and high informativeness in measuring the characteristics of the
interaction medium [8—10]. By its nature, the opto-physical method is a physical experiment in which the optical
beam serves as both the carrier and extractor of informative data about the object. The information about the object
is generated during the processing of the (laser) optical signal.

It is important to distinguish two components in the data processing procedure:

— the reception and processing of the optical beam image, including recognition of its structure and energy
characteristics;

— the reception of the optical signal and evaluation of its energy characteristics, with discrimination of the
power density center to estimate reagent concentration within the technological medium.

Existing optical radiation sources do not provide a clearly defined directional diagram; therefore, laser
probing of the object may serve as an effective method.

Main research content
Methods for studying laser effects in the process of probing technological environments
Characteristics of the laser beam during probing as the basis for synthesizing laser information-
measurement systems (LIMS)
When a laser beam passes through a flat-layered sample [8], the intensity of the incident beam is attenuated

due to absorption, reflection, and scattering. The beam’s propagation is described by several coefficients (Fig. 1):
- Specular reflection from the surface region of the probed volume p; = % ;

0

- Absorption of the beam within the probing medium « = ;’;” ;

0

. . ]
- Surface scattering at the concentration front of reagents p,, = <I>_1 ;
0

. . - . . (o}
- Diffusive transmission through the reagent layer of the controlled drying environment 7, = ()Tz ;

0
- Directed transmission of the laser beam through the monitoring path of the drying chamber

Laser

Fig. 1. Structure of the photon scattering microvolume

n=4 2 2
An energy balance condition for the laser beam must be satisfied: 7, = Z I;, Zri + Z pjta=1
i=1 i=1 j=1
Where I; — K:®; the energy of the laser beam is linked with the intensity and the flux function ®(s,)
across its cross-sectional area.

MDKHAPOJIHWAI HAYKOBUI XKYPHAJI 9
«COMPUTER SYSTEMS AND INFORMATION TECHNOLOGIES», 2025, Ne 4



INTERNATIONAL SCIENTIFIC JOURNAL ISSN 2710-0766
«COMPUTER SYSTEMS AND INFORMATION TECHNOLOGIES»

According to the Bouguer—Lambert-Beer law for a monochromatic laser beam, the transmitted flux is

expressed as:

D, =0, exp(—c,sll) (1)
where: &, — absorption coefficient at wavelength 1, /| — thickness of the substance layer, ¢, —

concentration of the substance in solution (or specific density).

When accounting for scattering on the walls of a cuvette with the solution, the incoming flux is:
D, (t,¢,0)= (N1 -20(0,1))exp(-c,&,,1) 2)
where: 1 — flux fluctuations over time, § — scattering coefficients on each cuvette surface.

Synthesis of an algorithm for measuring vapor concentration during drying
The medium's properties can be described through concentration dynamics during active chemical

reactions:

¢, =c,(B.1) 3)
and through transmittance and optical density:
T, = [Cl)/qL /CDO]z exp(—c,,gll)

Dlzlg[l/rl] “4)
The scattering coefficient may be expressed as:

p,=[®, 104]= ke, 2 1 2* (5)
where: ¥, — volume of the probed environment captured by the laser beam, 2 — wavelength, ¥ —

material-specific coefficient.

Concentration dynamics influenced by external factors and non-equilibrium exchange processes:
o (Ft,0); = [/I"pp/sz] (6)
(o), |
where Tg. is the temperature of the medium; and F;(z,0) represents the dynamic influence factors.

Mass of the absorbing substance (transparent medium or solution) is calculated by:
M,=DS/k=—(lg7)S/k

(7
where: § — photometric area, ¥ — material-specific coefficient.
Signal proportional to the solution concentration:
U(Cr ): ,MZ [kl]rl (Cr’t’e)_ kZIrz (Cre )]: k[AU(t’Cr ) (8)

where: 4, ki, ky, k; — conversion coefficients from optical to electrical signal.

Selection of the structure of the laser information-measurement system (LIMS)
Based on the above relationships, we synthesize the block diagram of a dual-channel monochromatic laser

photometer (Fig. 2), which takes into account formulas (5, 6, 7, 8) and relies on the method of remote probing of the
studied and reference environments. This serves as the foundation for creating a laboratory test bench and an
information-measurement system (IMS) for experimental studies.

The structural diagram includes the following components:

- Power supply unit for semiconductor lasers NPL; and NPL,;

- Power supply for the laser beam modulator M;

- Reference cuvette (RC) and test cuvette (TC);

- Laser beam photodetectors (PD);

- Band-pass filters for the modulated signal (BF);

- Analog signal processing unit (ASPU);

- Measurement instruments-indicators (HL1, HL2);

- Digital signal processing unit;

- Data acquisition and registration system with a database (DB) and interpretation module;
- Modulation frequency generator (MFG);

- Intelligent experiment agent (IEA);

- Concentration scale selector (CSS);

- Laser power regulators (Var Pil, Var P2l);

- Digital signal processing unit for concentration parameter "Cg" (DSPU(Ck));

- Analog-to-digital converter (A/D);

- Analog signal level indicator for photometer calibration with a concentration standard.

10
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Fig. 2. Block diagram of a dual-channel laboratory monochromatic laser photometer

The spatial-temporal concentration change signal of liquid or air condensate during physics-chemical
transformations is formed according to the algorithm [15]: Zs = Z¢ xag(Ck, P, 0 ), where: Z; — signal at the
output of the reagent cuvette, Z. — probing signal.

To evaluate parameters, calibration using reference media is conducted, after which the concentration and
scattering/absorption coefficients are derived.

When probing solutions that may have active or passive (absorbing) media, the following processes occur
(if the laser power is sufficient to excite molecules) (see Fig. 3):

- Absorption and scattering of the laser beam within the cuvette &, containing liquid with

Ul(cr)z yuksl(crl ,T,H)z K IW([(x,y,t/c,))ds

suspended solid particles m; .The photodetector output signal is S Son ,

where: W (I(x,y,t/c,)) — power density distribution function of the beam, Wy ( )— scattering distribution function.

Laser

Wiy, t)

Fig. 3. Formation of the laser probing cone in a scattering medium

- Amplification of the laser signal due to the nonlinear effect of molecular orbital oscillation of

active components present in the solution U, (c,,0,)= g, k,(1+k ) IW(I (x, yitleh ))rls, where &, is the coefficient of

SCDI'[
active amplification resulting from resonance with the laser beam frequency, and S¢p is the area of the
photodetector;
- When probing optically transparent objects, the laser beam is absorbed within the solid sections of
the object's components.
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The intensity of the laser signal is determined based on the evaluation of the power of the scattered beam,
which is projected through the condensed medium or cuvette onto the photomatrix (see Fig. 4):

I(x,L): J-WS(I(x,y,t/TL,H))ds

S®l'[
PD
Power
supply unit :: BN ASPU
— ASP
Modulator AD

¥

HL[ ] Analazyer

Fig. 4. Block diagram of the laser concentration meter

Amplification of the laser signal due to activation centers excited by laser pulses along the direction of the

laser beam I(x,L)=(1+k,(L,8)) _[ Wg(I(x,y,¢/7,,0))ds, where: 7z, is the transmission coefficient at the slice
So

thickness L of the investigated object; k,(L,0) is the amplification coefficient resulting from nonlinear effects in

resonance with the laser beam frequency; Wg( ) is the transfer function of the medium with volume Vg .

According to the above analysis, a laboratory concentration meter scheme has been developed, which can
be used for the study of both liquid solutions and vapor-saturated technological environments (see Fig. 4).

Analysis of the solubility problem of chemical components in adhesive mixtures

A review of various methods of chemical analysis and photometry shows that solving this class of tasks
requires the use of laser photometry techniques, primarily due to their high mobility. Historically, laser methods
were not widely used because gas lasers were large and required significant power. However, the advent of low- and
medium-power semiconductor lasers made their use in photochemistry and photometry feasible.

To solve the problem of controlling both solubility rate and evaporation dynamics, it is necessary to
examine the physicochemical structure of water and assess the quantum interaction of the laser beam with the
electronic structure of water (Fig. 5).

H

an)
T
::

o

L

/
\

H

L,1=0,96 A L>=2,8 A

Fig. 5. Structure of hydrogen bonds in water

The electrostatic model of the water molecule using the Rowlinson potential [9] is shown in Fig. 6 and is
characterized by the energy of intermolecular interactions (U).
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Fig. 6. Electrostatic model of the water molecule based on the Rowlinson potential

The orientation polarization of water molecules in an electric field E along the Z-vector is expressed as:

Fl(cosé’)zﬁexp(—Ucosﬂ/KT) %)

Z= j‘exp(— U(X)/ KT }X

The intermolecular interaction potential depending on the orientation angles of molecules (Q,Q,)is given

Ul Q)= 4{@)12 —[éﬂ + f(r)i% (10)

r r v
ij=1 Y

by:

The behavior of a homogeneous chemical system over time can be described by a nonlinear differential
equation and visualized as a sequence of stages:

dx, o
i _x. :Z(v/ vi| TIXY, [Kr
K,/ .
VX — v X LjEN,reR
v, =1<r1;1x§i, (11)
where: X;— type of chemical substance, v; — stoichiometric coefficient, K, — reaction rate constant,

U(r,Q,,Q,) — intermolecular interaction potential.
Multi-stage reactions with n-elements can be represented as a dynamic system (Falda's oregonator model)

(4+Y)—Ls(x +p), X,
based on the Belousov—Zhabotinsky model [10]: { (X +Y )L)(ZP), {2)( X, (4-+P) and the dynamic
(4+ XKy ox 127), Z—Y)

X =K AY — K, XY + K3 AX —2K 4 X2,
model over time is represented as { ¥ =—K;4Y — K, XY + hKsZ,
Z=2K;AX —KsZ
Thus, the time evolution of a homogeneous chemical reaction during the drying of glue-applied products is
governed by a nonlinear function: X; = F,(X;).(i, /)€ N which describes the thermodynamic equilibrium of the glue
layer evolution process.
In experimental evaluation of glue solubility dynamics using laser probing, the fixed component is modeled

as entering a solution. This simulates an impulsive disturbance in the cuvette, where concentration changes during
the solubility process. The dynamic equation for concentration change during glue formation is:

; 1 .
X; :Fj(Xi)-r;(X? —Xj)z,] eN
Vaer(T —Ty)-U(T"' = T)=[Vz(AHpexp(— E/ RT))]+

+[Vaxo(va+Vepexp(- E/RT))} (12)
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where: X (I)— initial concentration, 7— time constant of the reactor cuvette, (r=0x e J— Ox cuvette
volume, ¥, — mass flow rate. Additional parameters include: ¥, — mass flow rate, C — specific heat capacity, r
— specific density of the reagent, X — concentration T — temperature, U =S, / RT — flow heat transfer coefficient,
Vi - reactor volume, H — heat of reaction (energy).

The solubility process of glue components is accompanied by chemical changes in the structure of the
reagents, which is required for the technological process of drying printed products, including:
- Molecular transformations;

5
- Tonic dissociation | (KX; + H,0)«K " (H,0), + A~ (H,0)m |
- Formation of fine-dispersed complex components.

Laser activation of the drying process for printed products

When exposed to a laser beam, monomolecular decomposition of the form
[4BC + Hy — 4B +C] can occur, as well as the stimulation of chemical reactions through ionization,

dissociation, and the excitation of electronic and molecular vibrations in both resonant and non-resonant regimes

(see Fig. 7).
NPL
[ Ja |

BT BL

]
-‘TZ:.N P
IBE

2 | Rec. —{ asp —{ FD |

Fig. 7. Experimental setup for activation of the drying process and laser-based monitoring of chemical compound emissions during the
drying of printed products

Wm'

S

X
__BN}

Notation: 7(X,Y)C”- thermodynamic field in the plane (XxY); Bxi - block of laser photon energy
emitters; NPL - laser for concentration control; PD - photodetector; ASP - signal processing unit; Rq(Cy )- recorder.

Under laser impulse action and energy interaction with the chemical component, the dynamic equations
take the form: dX,/dt=a,—bX;—CX;exp(~E/RT) dT/dt=a,—b,T +CyX;exp(~E/RT) where T is temperature and
E is the activation energy.

The ion distribution in [1], which
HCO3 > SO;* >Cl™;Ca™ > Mg™ > Na*], is referenced. Table 1 shows the concentration of chemical substances in

untreated freshwater can be wused as a solvent

precipitations across the European region (in mg/L). Consequently, an aqueous adhesive mixture includes both

soluble and insoluble components responsible for the adhesion process.

Table 1

Concentration of chemical substances in precipitations across the European region

Element Concentration Range (mg/L) Max Concentration (mg/L)
Ca2+ 0,6 +23,0 43,0
Mg2+ 0,2 +4,1 15,0
Na+ 0,5+133 33,0
HCO-3 1,5 +40 5,90
S02-4 3,6 22,1 54,1
Cl- 0,8 +244 65,0
K+ 04+1,5 5,0
Z l Total ions 7,6 +114,0 305

¢
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Two-stage selective photoionization of adhesive compounds during drying
Two-stage selective photoionization enables the activation of a compound’s energy structure through
successive exposure to photons from laser radiation (Fig. 8).

Ea
LTF i ] / - - - - -
| i | Wl | | | . Eas threshold of active ionization
| "| | | | b/( of adhesive components
> -2

Fig. 8. Two-stage selective photoionization

The reaction of monomolecular decomposition due to interatomic selectivity of excitation can proceed as a
chain: 4BC +hv; — AB + C where A,B,C are reagent components.

Infrared or red laser radiation absorbed by a molecule efficiently excites high vibrational levels up to
dissociation and pre-dissociation thresholds (isotonic selectivity), at laser powers of (2-50) MW/cm and pulse
durations of 100 ns.

This results in direct energy absorption by the molecular structure, with the number of atoms in the
structure defining the energy steps. The following molecular processes occur under laser influence:

- Isomerization and excitation of electronic states <<—> OSO4>>,<—> SiF);
- Molecular ionization <—> BCI; >, <—> SiFI> ;

- Change in rotational energy of vibrational states (see Fig. 9).

I 0i ] 02 1 01 1 04 vibrational levels
F Y T
hv hv o
r& :} !’FV/‘\} A !’.’V{'\:} !‘\} :} dizsociation level
1,--'::. —
i
T l
Vg Vj IT/_”- Vg E E ED

Fig. 9 Multi-step vibrational dissociation of molecules under the influence of a laser beam, which involves photon scattering through a
technological medium

Such activation occurs in compounds containing functional groups like <B,S,BCI3.SF6,H ,Si,C,Cl ,Mo> and
also in triatomic molecules such as (OCS,0;,NO,) .

Multi-step dissociation under the influence of the laser in strong infrared fields ensures selectivity of
excitation. During the process, collisions between molecules maintain the energy balance between laser excitation
and the thermodynamic state of the system.

Laser-induced vibrational excitation of a reactant significantly influences the reaction rate during drying
[5]- The reaction rate constant is given by: K =K, expl_— (EQ —aEy )/ RT J

where a €[0,3+0,6]- — for endothermic reactions, Ex €[2,5+9,0] kcal/mol — photon energy in the visible
range of laser beam generation.

In polyatomic molecules, energy is quickly redistributed among vibrational modes, making excitation non-
selective and distributed within 7 €[10+100]x107 s.

Under electronic excitation, atoms and stable molecules can become chemically active. In the 200-600 nm
photon wavelength range, quantum energy lies between 600—200 kJ/mol. Under laser exposure, water molecules can
dissociate, as shown in [6] 3|1 =242 : H,O —> H + OH(ZI‘I)).

To assess the solubility rate of chemical components in water, laser resonance scattering and photometry
are used — by comparing input and output probing signal energy (as illustrated in Fig. 7).
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Diagram of information-energy transformations and experimental results
According to the model (see Fig. 10), the diagram of laser signal transformation during environmental

A
probing is presented as P; —> A(CK,R)—> Py >Ug — ¢ > Cy , and the calibrated characteristic of the concentration
function Cy according to model (1) is shown in (2) in accordance with the variation of laser power (P;) (3):

1 Cx A ) P, oW A 3
50 !
Cmas Cx=f (Pg,PL) 40 |
1
P P 50 30 I
& > - '
40 I
20 f
30 I
20 10 i
CEumin 10 } -
Ps, m‘E'\; T It:sr

Fig. 10. Diagram of information-energy transformations of the laser signal during medium probing

This diagram demonstrates how the level of concentration (Cy) and evaporation rate of water and reagents

is determined via the following relations for laser probing and scattered signals: Zg/z (t.Cx )= Zé/z ()a(Cy.0,X,y,7)
Ps(y2,6,Cx )= Pc(X.V)a(V,Cx . K,)  Uapr(Z5.Vs,Cxc)= KpsPs(ps.Cx,l) where:  Cy = ¢{Uapp(Zs.Vs,Cie 1)) Ryo »
Zc(Vy)- probing signal, Z¢(V,) — laser’s received signal via optical windows OP1, OP2 and the technological
medium, P, — laser power in the concentration and medium component monitoring system, Pg - received laser
signal of the photodetector, PC — photodetector, U,;; — photodetector voltage, R,;, — conversion coefficient
between voltage and concentration based on the measurement function ¢( ), which defines the transformation in the

measurement process.

Table 2 presents the results of an experiment assessing the solubility of chemical components using the
method of laser resonance photometry, based on evaluating the dynamic changes in the concentration of a moist
medium.

Table 2
Experimental Results of Laser Resonance Photometry
Experiment No. Readings Over Time (Every 10 sec)
1 0,40 0,41 0,40 0,41 0,39 0,41 0,38 0,41 0,45 0,47
2 0,36 0,53 0,77 0,78 0,97 0,89 0,96 0,97 0,86 0,88
3 0,79 0,82 0,83 0,92 0,83 0,79 0,76 0,74 0,77 0,97
4 0,70 0,65 0,73 0,75 0,74 0,84 0,86 0,82 0,90 0,94
5 0,18 0,29 0,57 0,63 0,69 0,59 0,69 0,70 0,64 0,60
Conclusion

This article examined the possibility of developing laser-based resonance photometers for evaluating the
evaporation rate and concentration of chemical elements in adhesive compounds during the drying of book blocks. It
analyzed resonance interaction models in laser control of solubility for chemical components and pharmaceutical
substances in aqueous media.

It was demonstrated that the laser resonance photometry method is an effective tool for express analysis of
impurities in water, and can be a critical instrument for data acquisition in emergency situations requiring
assessment of water contamination levels.

The proposed method and equipment are efficient tools for studying processes in liquids, oils, transformer
oil, and aqueous environments, with potential applications in energy, ecology, pharmacy, and biochemical research
[17].

Based on the measurements of & ,(L,8) and z(c, ), one can determine the activity of the medium, where the
following interactions occur: R(Q) — scattering within a solid angle Q, I1(L) — absorption along the path L of the
laser beam, & 4(L,0) — amplification along the beam path L, F(R,I1,k,) — composite interaction of the laser beam

with the substance.
Measurement of these interactions is determined by the structure of the photometer as an optical
information-measurement system.
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