external characteristics for various operating modes of the generator and
characters of loading: active, active and inductive and resistive-capacitive
(cosp = 0,95). Expediency of further researches on development of measures
for stabilization of the external characteristic is shown.

Key words: autonomous power complex, agricultural machinery,
synchronous generator, permanent magnets, the induced EMF, character
of loading
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Annotation. It was shown the nucleotides were practically independent
absorbing centers in the DNA macromolecule. The phosphorescent
measurements showed the capturing centers of triplet electronic energy
excitations in the DNA are the complex like exciplex formed by neighbor
adenosine (A) and thymidine (T) cells.

Key words: the DNA macromolecule, Absorbing Centers,
Phosphorescence, Optical Absorption

1. Introduction

The polymeric macromolecules can be classified according their energy
structure and optical properties. The knowledge of the nature and peculiarities
of electronic processes in these macromolecules is necessary for their optimal
and successful functional usage. The main attention of modern science is paid
to 1r-electron containing macromolecules. Electronic properties of organic -
electron containing macromolecules are manifested in the optical wavelength
range that gives the ground to apply optics spectroscopy for their electronic
structure study. The biological macromolecules of the ribonucleic acids, DNA
and RNA, belong to the t-electron containing macromolecules due to the
presence of 1r-electrons in the nucleotides cells in their chains and their
electronic structure can be studied by optics spectroscopy methods. Our paper
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is devoted to the peculiarities of optical absorption and phosphorescent
properties of the DNA macromolecule, the identification of absorbing centers
and traps of the triplet electronic excitations in the DNA macromolecule.

2. Optical Absorption. The Nature of Absorbing Centers in the DNA
Macromolecule

The optical absorption of the DNA were described by us in [1-5]. The
optical absorption spectra of DNA (fig.1) are close to the sum (in equimolar
concentrations) of corresponding nucleotides absorption spectra that is typical for
organic non-conjugated Tr-electron containing compounds. This means that
nucleotides are practically independent absorbing centers in the DNA are
determined mainly by the individual properties of elementary cells — nucleotides
T-electron systems. This gives us the ground to build the system energy levels of
the DNA using the positions of energy levels of model compounds.
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Fig. 1. The optical absorption spectra of: DNA (1) and the sum (in
equimolar concentrations) of nucleotides absorption spectra— dAMP,
dTMP, dGMP, dCMP (2)

3. Phosphorescence. The Nature of Capturing Centers of Triplet
Electronic Excitations in the DNA Macromolecules

It was shown by us, in contrast to the absorption the phosphorescence
of the DNA is not the emission of one separate nucleotide-cell. It is shown by
us this is the result of the deactivation of a complex like exciplex formed
between neighboring adenosine (A) and thymidine (T) cells. This was proved
by comparative phosphorescence studies of a number of the compounds
containing AT-sequence: the phosphorescence spectra curves of the DNA are
very close to the double-stranded polymer poly(dAdT),, oligomer
d(CCCGGGTTTAAA) and trimer d(ATC) correspondent spectra curves
(previously investigated by us [1-3]) (fig. 2).
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Fig. 2. The phosphorescence spectra of: DNA (1), d(CCCGGGTTTAAA)
(2), poly(dAdT), (3), and d(ATC) (4). Excitation 300 nm. Water solutions,
C=10"M (T=4,2K)

Conclusions
1. The nucleotides are practically independent absorbing centers in the
DNA and can be used to build the scheme of the energy levels hierarchy of
this macromolecule.
2. The capturing centers of triplet electronic energy excitations in the
DNA are the complex like exciplex formed by neighbor adenosine (A) and
thymidine (T) cells.
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ONTUYHE NOIrfMMMHAHHA TA POCPOPECLIEHUIA
MAKPOMOIJIEKY OHK

B. KO. Kydpsi, B. M. Awyk, A. I1. HaymeHko,
I. KO. fly6eli, B. B. botiko, 5. O. 'ymeHtok

AHoTauif. [lokaszaHO, WO HykrneomulOu € rfpakmu4YyHoO He3anexXHuUMu
ueHmpamu roasiuHaHHs 8 Mmakpomonekyni [HK. BumiprogaHHsi criekmpie
ochopecueHuil, nokasanu, Wwo UeHmpu mpurniem{ux erieKmpoHHUX
36y0xeHb eHepeii 8 [JHK — komnnekc, cghopmosaHuli cyciOHim adeHo3uHoM (A)
i Komipkamu (T) mumiOuHy

KnwoyoBi cnoBa: wmakpomonekyna [HK, ueHmpu no2nuHaHHS,
ornmu4He rnoaJsiuHaHHsA, ¢hocghopecyeHuyis

OMNTUYECKOE MNOIrMoLweEHVE N ®OCPOPECLIEHLIUA
MAKPOMOIJIEKY I AHK

B. KO. Kydpsi, B. M. Awyk, , A. 1. HaymeHko,
I. KO. fly6eli, B. B. botiko, 5. O. 'ymeHtok

AHHOTauua. [lokazaHo, Ymo HykrieomuoObl S8/IS1I0MCS pPaKkmu4yecku
He3asUCUMbIMU UeHmpaMu roasioweHusi 8 Makpomornekyne [JHK. NamepeHus
criekmpog pochopecueHyuu rokasasnu, 4Ymo UEeHMpPbl 3N1I€KMPOHHbIX
8036y)0eHul asHepauu e [HK — komnnekc, cghopmuposaHHbIl COCEOHUM
adeHo3uHom (A) u ssqetikamu (T) mumuouHa.

KnioueBble cnoBa: makpomosiekyna OHK, ueHmpbl noznouieHus,
ornmu4eckoe rnoasouw,eHue, gpochopecyeHyus
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