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AHHOTAIUSA

O00011eHBI pe3yNbTaThl MPUMEHEHHSI DIEKTPOHHON (peHOMeHonornueckoi cnekrpockonuu (3PC), pazpa-
6oranHoi M.1O. JIonoMaToBBIM K MPOTHO3UPOBAHHIO AIEKTPOHHBIX XapaKTEPUCTUK T€TEPOATOMHBIX COE/IH -
HeHudt — moreHnuanoB woHuzanuu (IIM, IP) u cpomctBa k amektpony (CO, EA). Meromomorunueckoi
ocHoBOW DPC sBisieTcs KOHIEMINS KBaHTOBOIO KOHTHHYYMa KakK HOCHUTENS WH(pOpPMAIMH O CBOMCTBAaX
BEI[ECTBA. DJEKTPOMArHUTHOE HM3JIyYyeHHE HCIyCKaeMOE€ WJIM IOIJIOIIAeMO€ KBAaHTOBBIM KOHTHHYYMOM
MO3BOJISIET MTOJIy4aTh HHYOPMALIUIO O (PU3MKO-XUMHUYECKUX CBOHCTBAX, SIEKTPOHHOM CTPYKTYpE pa3aInuHbIX
BELIECTB, B YaCTHOCTH T'€TEPOATOMHBIX COCIUHEHUH U X cMecel. B oTnnuue oT TpaiunOHHBIX HOJX0A0B,
O®C paccMaTpuBaeT IEKTPOHHBIE COCTOSHHUS MOJIEKYJbI KaK €JUHYI0 KBa3WHENPEPHIBHYIO KBaHTOBYIO
cpeny. JTO MO3BOJSAET ONPENENITh pa3INdHbIe CBOWCTBA B TOM YHCJIE XapaKTEPUCTHUKHU BIEKTPOHHOTO
CTPOCHHS BELIECTBA MO HX IIMPOKOMOJIOCHBIM CHEKTPalbHBIM CHUTHajdaM 0e3 BBIAENEHHUS OTAEIbHBIX
XapaKkTepUCTHUYECKUX MoJioc. OCHOBHBIM MHCTPYMEHTOM MPOTHO3UPOBAHUS CIIy)KaT MHTETPaJbHbIE XapaK -
TEPUCTUKH CUTHAJIA: MHTerpaibHas cuiia ocuuuisitopa (MCO), aBrokoppensaiuonHas Gyukius (AKD) u ap.
NCO — unHTerpanbHbli CIIEKTPOCKONMYECKUH MapaMeTp, OTPaKAIOIIMKA 00IIyI0 HHTEHCUBHOCTh B3aMMOJICHCTBHS
BELIECTBA C 3JEKTPOMArHUTHBIM M3JIydeHHEM B 3aJaHHOM Juana3oHe. Mcnonp3oBanue MCO B kauecTBe
CHEKTPOCKOIMYECKOTO JeCKpHUNTOpa odbecrneynBaeT Han&xHbIi mporao3 [I1 nu C3, MUHUMH3UPYS HEOOXO -
JUMOCTh B PECYPCOEMKHX KBAaHTOBO-XMMHYECKHX pacuéTax U MPSIMBIX 3KCIIEPUMEHTAJIBHBIX U3MEPEHUSX.
B pabote cucreMaTu3npOBaHbl SMIMPUIECKUE MOJEIH, YCTaHABINBAIOIINE KOJIUYECTB EHHbIE KOPPEISALUN
MEXIY 3JEKTPOHHBIMHU XapaKTePUCTUKAMH MOJIEKYJ U MHTETPalbHBIMU IMapaMeTpaMy ITHPOKOMOIOCHBIX
cnekTpoB. [IpencraBiens HAOOPHI HIMIUPUIESCKUX KOIPPUITMEHTOB U CTATHCTUYECKUX XapaKTEPUCTHK IS
nporHo3upoBanus I[IM u CO rerepoaTOMHBIX CHCTEM.
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Abstract

This study presents a comprehensive synthesis of the application of electronic phenomenological spectroscopy
(EPS), a methodology pioneered by M.Yu. Dolomatov, for the prediction of key electronic properties of
heteroatomic compounds, specifically ionization potentials (IP) and electron affinities (EA). The theoretical
framework of EPS is grounded in the concept of the quantum continuum as an information carrier regarding the
intrinsic properties of matter. Electromagnetic radiation emitted or absorbed by the quantum continuum encodes
data on the physicochemical properties and electronic structure of substances, particularly heteroatomic
compounds and their mixtures. Distinct from conventional approaches, EPS conceptualizes the electronic states
of a molecule as a unified quasi-continuous quantum medium. This paradigm enables the determination of
molecular properties and electronic structure directly from broadband spectral signals, eliminating the necessity
to resolve discrete characteristic bands. Central to the predictive capability of EPS are integral signal
characteristics, including the integral oscillator strength (10S) and the autocorrelation function (ACF). The IOS,
defined as an integral spectroscopic parameter, quantifies the total interaction intensity between a substance and
electromagnetic radiation across a specified spectral range. Employing the 10S as a spectroscopic descriptor
facilitates robust prediction of IP and EA values, thereby significantly reducing reliance on computationally
demanding quantum-chemical calculations and labor-intensive direct experimental measurements. The work
systematizes a series of empirical models that establish quantitative correlations between molecular electronic
characteristics and integral parameters derived from broadband spectra. Comprehensive sets of empirical
coefficients, accompanied by relevant statistical metrics, are provided to enable reliable prediction of IP and EA
for diverse heteroatomic systems.
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