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This paper represents theoretical calculations related to newly synthesized methanesulfonamide compounds
for defining their optimized state, predicting its free energy, and distinguishing molecular orbitals participating in
spectrum formation.
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Preliminary quantum chemical modeling of the N-(5-(tert-buty1)-2-hydroxyphenyl) methane sulfonamide mol-
ecule. For calculations, a personal computer with an intel core i7 processor (2.21 GHz CPU) with the Ubuntu 18.04 operat-
ing system installed was used. When calculating the starting geometry of a molecule with an azomethine base, the method
of molecular mechanics (MM*) of the HyperChem 08 software package was chosen. The choice of the MM* method is
justified by the fact that it was developed for organic molecules, takes into account the potential fields formed by all atoms
of the calculated system, and allows flexible modification of the parameters calculation depending on the specific task. The
starting geometry of the molecule was additionally optimized in the solvent medium of water (H,O) by the semi-empirical
PM6 method of the Gaussian 16 software package until the global minimum of the total energy of the studied systems was
reached. To find the global energy minimum and the most stable conformers, we analyzed all stationary points on the po-
tential energy surface of molecules. The PM6 method is used to find optimized geometric configurations, the total energy
of molecules, electronic properties, and the enthalpy of formation of substances [2]. To visualize the results, the Gauss View
06 program was used. The equilibrium geometry of the molecule by the semi-empirical method PM6 is shown in Figure 1.

Figure 1 — Optimized molecule for PM6 method

Complete quantum chemical modeling of the equilibrium geometry and electronic structure of the azomethine mol-
ecule. Full optimization and calculation of the electronic structure were carried out by the PM6 method. This method is
used to calculate optimized geometries, electronic absorption spectra, values of the total energy and heat of formation, and
we have applied it to calculate the electronic absorption spectrum of new azomethine molecules. The electronic spectrum
of the molecule the N-(5-(tert-buty1)-2-hydroxyphenyl)methanesulfonamide (A) was calculated for 20 one-electron ex-
citations in the region of 228.46-499.99 nm. The results of calculation of the absorption spectrum are given in the table.
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The maximum wavelength with high oscillator strength was observed at 298.78 nm and f= 0.5411 (Table, Fig. 2.3).
The calculation showed that the strongest electron transition is observed at the absorption maximum of 298.78 nm, which
refers to the electron transition to the excited singlet state SO-S5. The remaining transitions have a small value of f and
are forbidden by symmetry.

The theoretical absorption spectrum of the optimized molecule in the solvent medium was calculated using the Gaussian
16 software package using the PM6 methods. The average scaling factor of the program when calculating UV spectrum is
0.99. The calculated electronic absorption spectrum of a molecule in a solvent medium is shown in Figure 2 [1,2].
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Figure 2 — Absorption spectrum of the title molecule
Table — Calculated electronic spectrum of the molecule (4)
State Wavelength, Energy Decomposition of wave functions Power
nm transition, eV by singly excited configuration oscillator(f)
S,—S, | 499.99 2.4797 -0-15(44->46)-0~25({g—ig&?ffg()%->46)0.25(45->47) 0.0615
S-S, | 437.69 2.8327 0.23(44->46)0.15(44->48)-0.30(45->46)-0.56(45->47) 0.0828
L0.12(43->46)0.18(44->47)-0.22 (45->46)0.54(45->48
S-S, | 356.22 3.4806 ok —dor0 13y A9 0.0191
20.41(44->46)-0.36(44->47)-0.10(44->48)0.14(45->46)
$i=S, | 30177 4.1085 -0.25(45->47)0.17(45->48)-0. 14(45->49).0.10 (45->51) 0.2794
0.35(44->46)-0.44(44->47)0.23(44->48)0. 14(45->46
S, S, | 298.78 4.1497 ( )0.17(25) 47)2).18 g he 483 (45->46) 0.5411
20.15(44->46)-0.11(44->48)-0.13(44->49)-0.10(45->47) 0.48(45-
=8 | 29370 4.2215 >49)0.12(45->50)0.25(45->51)-0.22(45->53) 0.0500
20.27(45->49)-0.15(45->50)0.11(45->51)0.19(45->52)
S7=8; | 23858 47947 20.49(45->53)0.10(45->54)0.14(45->56) 0.0072
-0.15(43->46)0.15(43->47)-0.13(43->48)-0.10(44->47)
S8y | 25452 48712 0.14(45->49)-0.57(45->50)0.10(45->53) 0.0236
0.23(43->46)0.22(43->47)0.11(44->46)-0.30(44->48
S-S, | 229.66 53986 ( )_0'11(( o 49))0'32%( ) 4_>53) (44->48) 0.0324
0.10(43->48)-0.15(44->49)0.11(45->48)-0.15(45->49)
S;—S, | 22846 5.4270 0.33(45->51)0.20(45->52)0.22(45->53)-0.18(45->54) 0.0217
0.27(45->57)

LUMO (N=46) [0.379 eV] HOMO (N=45) [-8.797 ¢V]

Figure 3 — Types of molecular orbitals involved

in the formation of the absorption spectrum of the molecule (A) at 298.78 nm
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Conclusion. Using the PM6 method to measure this the molecule the N-(5-(tert-butyl)-2-hydroxyphenyl)
methanesulfonamide in the solvent medium of water (H,0), and the maximum wavelength with high oscillator strength
was observed at 298.78 nm and f=0.5411. Results of molecular orbitals are LUMO (N=46) [0.379¢V] and HOMO (N=45)
[-8.797eV].
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Ocy1iecTBIIeHIE MEPOTIPUATHI IO KOHTPOIIO Ka9ecTBa PaOOTH MEITUITMHCKUX JIMHEHHBIX YCKOPUTEIICH — OTMH
W3 DIIEMEHTOB PaJIMAIIMOHHON 3aIUTHI TAIMEHTOB, ITOJBEPTAIONINXCS MEIUIITHCKOMY TEPAleBTHYECKOMY 00ITyde-
HUIO, KOTOPBII B TO K€ BPEMs SIBIISICTCS BAKHEHIITNM M3 COCTABIIMIOMINX IIPOTPAMMBI TapaHTHN KauyeCcTBa JTy9IeBOU
Tepanmu. KOHTponb kadecTBa JIMHEWHBIX YCKOPUTEIEH TO3BOJSET MONHOCTHIO BRIACP)KATh 3aJJaHHBIC TTApaMeTpPhI
TUTaHa OOTYyYeHHs KaXXIO0TO ManreHTa U n30eKaTh ero mepeoOrydeHns WM HeOOOMyYeHNUS, a TaKkKe TSDKEIBIX pa-
JIMAIMOHHBIX aBapuil.

The implementation of quality control measures for the operation of medical linear accelerators is one of the
elements of radiation protection of patients undergoing medical therapeutic radiation, which at the same time is the
most important component of the radiotherapy quality assurance program. The quality control of linear accelerators
makes it possible to fully comply with the specified parameters of the exposure plan for each patient and avoid
overexposure or underexposure, as well as severe radiation accidents.

Kniouesvie cnosa: mydeBas Tepamnus, TapaHTHs KadecTBa, TMHEHHBIH YCKOPHUTENb AIIEKTPOHOB, 1033, OHKOJOTHS,
MeIUITIHCKAs (PH3HKa.
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Hawnbosnee BayKHBIM aclIeKTOM KOHTPOJISI KaueCTBa JIMHEHHBIX YCKOPUTEIIEH JICKTPOHOB SBIISICTCS IIPOBEJICHHUE €3Ke-
JTHEBHOM IpOLIeyphl TapaHTHH KauyecTBa, KOTOpasi MPOBOJUTCS YTPOM HH)KEHEPAMH WM MEIMLIMHCKUMU (H3HKAMH,
nepes; TeM, Kak OT/aTh armapar B JieueOHyIO0 TPaKTHKY.

Bce npoBepky, KOTOpbIE BXOASAT B IPOrPaMMy HPOBEPKHU €KETHEBHOTO KOHTPOJIS KAUeCTBA JIMHEHHBIX YCKOPUTEIEH,
MOKHO Pa3/IeNIUTh HA YETBIPE TPOLECAYPHI:

1. lozumeTrpuyeckue,

2. MEXaHUYEeCKHue,

3. 0e30macHOCTD,

4. nzo0pakeHue.
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