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Yactb |

OcCHOBHbIE
Hanpas/eHuUA
nccneaoBaHuUN



. KopnycKkynsapHoO BOIHOBOU AyanuU3m. 4

dusunuyeckan npupoaa BonHbI ae bpouna:
1. BonHa yHuBepcanbHasn, He TO/IbKO ANA KBAHTOBbIX 06 beKTOoB:

h h K 1

/1=m= F _}’E_E , He 3aBucut ot h

2. ObnapatoT BCce yactuubl ( >400 ) BKAKOYAA HEeUTPanbHbIe.

2
3. lucnepcma B BaKyyme: V= c/\] — % :

4. Ana maccusHbIX YacTuy, Bceraa V' > ¢ (TaxuoHbl).

5. Ana ABMXKYLLEUCA YactTuubl 2 BonHbl: vV = c2.

6. [lNA NOKOALLEICA YacTULbl BOAHbI HeT: 0 - 0o = c? .

Hu 0AHO U3 3TUX CBOUCTB HE 06BACHEHO
TeopeTuKamu, XoTta 6b1am onybAMKOBaHbI TbiCAYMN
pabor.
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Il. HoBble meToAabl BbIUUCNEHUNA BEPOATHOCTEN
peakuuni pacceaHUAa U pacnaaa
MeTtoa KapTtaHa M30TPONHbIX BEKTOPOB:
CBA3U E2 _H2 =
E-H=0
1. HesaBucumble 4 KOMNOHEHTbl MOXXHO ONUCbLIBATb
TeH30paMu U CNMHOPaMM

2.|F| =E*+H*=w # 0.
3. HoBaa uHTepnpeTauua KBaHTOBOMU MEXaHUKHU
jf"*fr’ dV = I(E’Z +H)dV = €  [onuas
3Heprua
nona



lll. MarHnTHaA npupoaa AaepPHbIX CUN
Ha npumepe moaenu bapyra:

NMputaxeHne BO3MOXKHO :
1. Nnpy aHTUNapanaenbHOU OpUEHTaLUNmn

—

KU1
. V<0 (Bce 3HatOT!).
K2
2. Npyn napannenbHou COOCHON OPUEHTALUMU :
1 "1
° V<0 (He Bce 3HatoT!).

—_—

U2
3. BO3HUKAeT MHOro NoTeHUuanbHbIX AM, rae
«NPAYYTCA» BCe anemeHTapHble Yyactuubl: N > 400
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IV. Mouck npnunH n obvacHeHUA Habnropgaemoro
CNeKTpa macc anemeHTapHbix yactuy, N>400

dopmyna bapyra ana nenToHOB:

. N=0 — 3N1eKTPOH,
3 -1 —
m, = m,(1 _I__Z k4) n=1— MIOOH,
2a ] n=2 — TaoH,

n=3 — 4-1 nenToH.
V. CBoOUCTBA HEUTPUHO CBEPXHU3ZKUX U

CBEPXBbICOKUX SHEPTUMn.

He npoBeaeHo HM ogHoro naboparopHoro
3KCcnepumeHTa ¢c HeutpuHo E,, < k3B



lNpaKTUyeckoe ncnonb3oBaHue

1.HeUTpuHHbIE KaHaNbl CBA3WU.

8

2.HeTPUHHaA AMArHOCTMKA AAEepPHbIX PeaKkTopoB.

3.HentpmnHHana actpodpusmka.

4.HentpmnHHana reopmusmnka (NoUcK nonesHbIx
UCKOoMaemblix).

5.HEeNTPUHHBIK MOHUTOPUHT AAEPHOrO OPYIKUA.

6.MnaBHbIN KNOY K HOBOU PU3UKe
(0606weHnam CtaHpaapTHOU moAaenn)

HOBbIE NPUNOoIHKEHUA,
HOBblIE TEXHO/ZI0MNU



VI. XonoaHbiN AAEPHbIN CUHTE3 g

(teopua + skcnepumeHT )

1.Samsonenko N. V., Tahti D. V., Ndahayo F.

On the Barut-Vigier model of the hydrogen atom. In:
Physics Letters A, 1996, vol. 220, iss. 4-5, pp. 297-301.

2.Dougar Jabon V.D., Fedorovich G.V., Samsonenko N.V.

Catalitically Induced D-D Fusion in Ferroelectrics. In:
Brazilian Journal of Physics, 1997, vol. 27, iss. 4, pp.
515-521.

LinTnposanacb Bukmuneguen kak 1 - a pabora B mupe
no HabawaeHuto XAC B cerHeToaNneKTPUKax.
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1o 3TM HanpaBaeHUAM:

OnybaukosaHo 6onee 200 pabor,

3awmuieHo 6onee 100 annaiomos,

3awmuleHo bonee 15 aucceprauumn.



Yactb |l

CunbHble (AaepHble)

B3aUMOAEUCTBUA

B moaenun bapyra

11
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10 ° cm @  Tunbl B3aMMOAenNCTBUM
MuTeH- JABUCH- AcHmn- HBaHThI CBA3@HHBIE 3ABUCH-
CHBHOCTE | MOCTE OT I | TOTHES COCTOAHMKA mocTe oT E
B | 1 |~1/r2| 0 |emoowm| fgpa |
smMB| 102 | ~1/r | 1r | ¥ Atombl |\
CnB| 10° |~1/rf2| 0 | W52 ? /
fanaKTHKMK,
rPB | 10 | ~1/r | r & | Bcenennan _/




He3zaBUCMMOCTb PyHAAMEHTa/IbHbIX 13
B3aMMOAEUCTBMUU NMPU HU3KNX DHEPruax

Ha paccroaHuax nopaakKa ~10713 cm, Bce 4 TMNa
B3aMMOAENCTBUMN PACCMATPUBAIOTCA KaK
coBepLIeHHO He3aBucumble. [1na oTHoWweHUsA
3HEepPrmmn B3aMmMoaencTsna umeem:

CB:3MB:C/IB:TPB~1:107%:107:1038
CornacHo KBAHTOBOMY nNpuUHuuUny cynepnosmuumum,

CKNaablBalOTCA KOMMJIEKCHble amnanTyAabl (HO He
noTeHLMnanbl).
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UHTepdepeHUnOHHbIEe YieHbl NPUBOAAT K
ycuneHutro 6onee cnabbix B3ammoaencrsum.

Mpumep: HapyweHue P - YyETHOCTU B
aTomax; bapkos, 3onotapes, Xpunaosuu.

JdKkcnepumeHT 1979 .

UHcTuTyT apgepHoun dpusmkm CO AH CCCP (r.
HoBocnbupck)



dyHaameHTaNIbHAA CMMMeTPUA 15
dyHAAMEHTaNbHbIX pepMUOHOB

(5.) () G.) — @O G)
—p
Ve /) \Vu/ \V; d/ \s/\b
JlabopaTopHble orpaHUYeHUA Ha Mmaccbl
my, < 13B/c?

m,, < 2703B/c?
m,_ < 18.2 MaB/c?

Actpodusnueckue orpaHmueHma (2015r.)
lvi—vj| <2.7 - 1073 3B/c?

[,] =Ve,Vyu, Vy,
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TemHana sHeprua

TemHaa maTtepun o
MeXranaktuyeckuu ras

22% 3,6%
3Be3abl U Np.

0,4%

74%



CTAHOAPTHAA MOJAE/Ib HEYAOBJ/IETBOPUTE/IbHA

6 NeNTOHOB + 6 AHTUNCINTOHOB = ...cccceeeerercescnnsenes 12

(6 KBapKOB + 6 aHTUKBapKoB) - 3 uBeTta = ....... 36
dyHaaMeHTaNbHbIE YacTUL bl

KanubposouHbie 603oHbl y, W, W~, Z%,G(8).... 12
BCEIO: 60

Ka)kpaa dyHA. yact. > cBOM NapameTpbl
Heobxoaumo 3aaatb

60-(m, Ze,s, ..)=.. > 180 napameTpos
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Upnea bapyrta

Bce cBOMCTBA CU/IbHOrO B3aMMOAENCTBUA
OODBACHATCA MAarHUTHbIMU CUNTAMM;

1) u3 06WMX NPUHLMNOB TEOPUM;
2) 6e3 BBegeHMA HOBbIX YacTUL, (KBAapKOB,INMIOOHOB);

3) 6e3 BBegeHMA HOBbIX MAapaMeTpPoB.



Interactions in Dirac equation
(y*0,+m)¥ =0
1.Extension of derivative
d, »> 0d,—lieA,

)

W, p3(@-H)+p, pi(c-E)

§<<1 h @-H + 0

2m,

v

;""1 0 + eh (E'E)

Zm,

Neutron 0 + 0

(e =0)

19



Addition of the Pauli term
0 - u,F,,o"
on the right side
Hap3(@-H) +p,pi(c-E)
k1 u,é-H + 0

C

Z~1 0 + u,(c-E)

C

Neutron 0 + ju,(c-E)
(e = 0) )
1

20



The main IDEAS of Barut 21

As it is well known, the quarks show no existence in nature.
(Nobody observed them up to now). Observed elementary
particles (more than several hundreds) according to Barut can be
described as bounded states of a small number of really stable
particles P,e", v.

The features of strong interactions:

1) Short interaction range

2) Saturation

3) Charge independence (isotopic invariance)

4) Strong spin dependence

5) Pairness

6) Pauli principle

7) Experimentally observed quark potential

a
V(r)=;+br+c

can be explained strictly by electromagnetic forces only.



OcHoBHasa uaes bapyra 22

Habnlopaemblie anemeHTapHbIe YacTULlbl MOXXHO
0OBACHUTDb KaK CBA3aHHbIE COCTOAHUA CTabUNbHbIX
yactuy p, e , V.

CsBoucTBa CUNBHOrO B3aUMoOAEeNnCTBUA

1) KOPOTKUIN paanycC AeNCTBUA;

2) HaCbIWAEMOCTb;

3) 3apapoBan HE3aBUCUMMOCTD;

4) cunbHaAA 3aBUCUMOCTb OT OPUEHTALUN CNUHOB;

5) cnapuBaHue;

6) npuHuun Naynu;

7) 3kcnepumeHTanbHO HabAogaemMbl KBAPKOBbI NOTEHUUaN

a
V(r) =;+br+c

MOXXHO OO BACHUTbL TONIbKO AINEKTPOMATHUTHbBIMUA CUNTaMHA



PROPERTIES OF MAGNETIC FORCES

1. Attraction is possible at different orientation

1251
Hi1U2
i, Wine = —27

Hy H - HilL2
K2 Wine = — 3 <0

2. Different dependence upon a distance

23

<0

b ¢ d
Wine~ Lzt 310

3. Emergence of a core independently of i orientation
(1 x 7]
76

WintN +



Barut potential 24
(1) a b ¢ d

Example: “e-p” - system

—>

[ 1 1—) I H °
——  F™ _F dv =1 electric region
=7z

maghnetic region




3 examples 25

1. Neutrino charged and neutral atoms

Barut A. O. Surveys is High Energy Physics. Vol. 1(2).
1980. pp. 113-140.

2. Barut-Vigier atom(analog to “Hydrino”)

Samsonenko N. V., Tahti D. V., Ndahayo F.
Physics letters A220(1996) 297-301

3. On the electromagnetic nature of nuclear
forces (on the example of deuteron)

CamcoHeHKo H. B., N'au U. A. , Haaxaino ®., Taxtu . B.
Martepuanbl PKXTA-5, Coun, 1997, c. 131-141.



Example 1. 26
Neutrino atoms (m, # 0, u,, # 0)

PEORN

\
/ \
C @
\ /
\ /
~ P 4
-~ -

Only relativistic consideration is reasonable
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Example: neutrino with u,, = 0



Example 2 28

Barut — Vigier atom (analog to “Hydrino”)

Rutherford atom!?
1920

/%\ E~KeV
| \ ~Ne
\ /

~N=7 r~Tnucl.

'@"\
V4

« instead of Bohr atom
\

\ E~eV

' (:) |
\ /
\ / Y~Tpgohr



We search the solution in the form
X(r) = f(r)r"X,(r)Xo(r)
where

f(r) = H(r—a?), n>0
i=1

=1, n<o

In the first approximation
0

X;(r) = NO@ —qll ))r e ke

with
E;~30 KeV

r~10"12 o

29



Example 3. 30

Electromagnetics nature of nuclear forces (Deuteron)

1. Non - relativistic model is quite reasonable

Hy = Ey

2. We shall consider the 2-bodies problem instead
of 6-bodies Barut problem



NoTeHUManbl ANA onucaHua geitpoHa 31

MpamoyronbHaa Aama:

layccoBCKuiA:
JKCNOHEHUMANbHbIN:
KOKaBCKuUM:

XonbTeHa:

JKCNOHEeHUUaNbHbIU

C KOpom:

V=-V, ,1r<a

V=20 , r>a.
V=-Vyexp (—;—z)

V=-V,exp (— 3) .

v Lo (-2)

V=_V0

e
1-e M °

V=0, r<c

V=-V,exp (— (=)

a

) r>c.



BARUT MANY BODY MODEL 32

(can’t be solved)

OUR MODEL
(Two body problem — can be solved exactly)



BakHble 3ame4yaHuA 33

1. MoTeHUManbHaa AMa ecTb TONIbKO NPU aHTUNAPaNNEeNbHOMN
OPMEHTaL U MarHUTHbIX MOMEHTOB (NpuUTaXKeHue).

Ho M, >0, M,<0 (exp.)

CnepoBatenibHO, CMUHDbI AO/XKHDbI 6bITb napannesibHbli.

st st - TPUNJIETHOE COCTOSIHUE
noop (Hawe npepckasaHue!)

CuHrnetHoe coctosaHue (T!) aBTomaTHMueCcKn ucknovaeTcs
(HeT AM=HeT NpUTAXKEeHnA)

2. MonHbit momeHT T = L + S mbl AOMKHDbI OTOXKAECTBUTD C
NONHbIM CIMHOM S, T. K. HEeT BO3MOXXHOCTU BblAENIUTb
BU3yasibHble CMUHBI S, U S, HYKNOHOB, CUAALLMX BHYTPU AApa.



1. CBA3aHHOE YyCTOUUYMBOE COCTOAHMUE
J=1(pusS=1,1=0) 34

NosegeHMe NnoTeHUUasna B3aUMOAENUCTBUA MEXAY
NPOTOHOM U HeuTpoHom npwu J=1 (S=1, /=0)



Pe3oHaHCHble YyCTOMUYUBbIE COCTOAHUSA

35

DeinTpoH?

NenuTpoH?

D - BONHa

AW IN|&=

N ==l

W N | =M~

=R || =@




J=L+ S 36

CBsizaHHBIE COCTOSIHUS OTCYTCTBYIOT IS TIOBBIX
npyrux sHaveHuen J, L, S, T.k. B 3Tux cinyua-
AX OTCYTCTBYCET IIOTEHIIMaIbHad dMa U [IOTeHIIMAN
MMeeT BHI

V(r)



CONCLUSION 37

1. In nature new bounded states can exist.

2. Those states are quasybounded.

3. P - violation effects can be observed during their decay.
4. Those states also posses other unusual properties e.g.
they can have equal masses but different spins (as in SUSY
QM).

5. The transit probabilities can be large enough because of
EM interaction.

6. Barut solution is correct under very strong
assumptions: only when Axiom #4 is valid for fictive
particles with masses u and M respectively.

7. New solutions are possible.



POSSIBLE NEW STATES

Example: p.# 0, p,# 0. m, 0

experiment assumption

NN - dineutron

vv - dineutrino

ee - dielectron

ee’ - "magnetic' positronium
ve - neutrino charged atom

vN — neutrino neutral atom

38



APPLICATION FORCNF 39



THANK YOU!

40



doT0:

UHdopmauusa o coTpyaHuke:

Ha aHrIMNCKOM :

Nikolay V. Samsonenko born 1941 in Vitebsk region of
Belorussia, USSR. Master degree in theoretical physics from
Peoples’ Friendship University of Russia (RUDN) in 1969. PhD
in theoretical physics from RUDN in 1973. Since this year N.
Samsonenko serves as an Associate Professor at the
theoretical physics division (currently - at the IPRT) of RUDN. In
1980-1981 - visiting Research Scientist at Henri Poincare
Institute (Paris, France), in 1994 — at the Imperial College of
London University (London, Great Britain). Research interests in
new quantum equations and new methods of probability

calculations in quantum field theory, neutrino physics, influence

of the internal particles and nuclei structure on the decay and scattering processes. More than 100 papers

published in peer-reviewed journals.

UHcopmMauus o coTpyaHUKE HA PYCCKOM:

Camconenko H.B. pomuncs B 1941 roxy. B 1964 r. noctynun Ha ¢usudeckuii paxkyapter MI'Y um.
M.B.JlomoHOCOBa U OB TiepeBe/ieH Ha y4eOy B YHHUBEpPCHUTET ApYXObl HapoaoB umeHu [latpuca
JIymyMOBI, KOTOpBIN 3aKOHYMJI ¢ OTiauM4reM B 1969 1. m acnupaHTypy Kadeapsl TEOpEeTHUECKOU
¢u3uku B 1972 1., IO OKOHYAHUU KOTOPOH OBUI 3a4MCIIEH ACCHUCTEHTOM - CTaXEPOM Ha ITYy XKe
kadpenapy. B 1973 r. moxn pykoBouctBoM mpodeccopa KepumoBa Bb.K. 3ammrun kanammaTckyro
muccepranio  Ha  TemMy <«OddekTsl  GopMdakTOpoB, ToOJApU3AlMii W HHTEpdEpPEeHIMH B
MOJIYJIENTOHHBIX MPOLIECCaX C yYaCTHEM 3apsKEHHBIX U HEUTPaIbHBIX TOKOBY.

1973-1978 rr. — accucrtent kadenpsl Teopermueckoir ¢uzukum YJIH wum. Ilarpuca JlymymOsr.
1973-1976 rr. — 3arpankoMaHIMpOBKa (TIpenoiaBareib TyHUCCKOTO YHUBEPCUTETA).

C 1978 r. Camconenko H.B. monent xadenps Teoperuueckoit puszuku YIH um. [latpuca JlymymOsl.
3a roasl pabotel B YIH u 3arem B PYJIH oH Ben ceMuHapckue 3aHSTHUSI MPAKTUYECKU IO BCEM
pazzenaM TeopeTH4ecKor (DM3MKU M YUTall JIEKIHH 10 Kypcam: «AcTtpodusukay, «Teopus arToMHOTO
sanpa», «BBenenue B Teopuro KBapkoB», «CTPyKTypa 3JIeMEHTapHBIX 4acTully, «BBeneHune B TEOpUIO
AIIEKTPOCIIa0bIX B3aUMOACHUCTBUIN», «AKTyalbHbIE MPOOIEMBI SHEPTreTHKHU U 3KoJoruu». B 1980-81 rr.
— MPOXOJIMJ HAYYHYIO CTaXUPOBKY B MHCTUTYTEe M. AHpu [lyankape u B yHuBepcurere uM. [lbepa u
Mapun Kropu (®panuus, Hayunsie pykooautenu Jlyn ne bpoitne u XKepap Ilerso). B 1990 r. —
craxep Jlonnonckoro ynusepcutera (Imperial College), Hayunsblif pykoBoauTens AGayc Canam.
Camconenko H.B. coBMecTHO ¢ ydeHHKaMu pa3paboTal HOBbI€ METO/Ibl BHIYHUCIICHUI BEPOSITHOCTEN B
KBaHTOBOM TEOpPUH TONS W Tpelackazan psa dhdeKToB HapylmieHHs IUCKPETHBIX CHMMETPHd,
00yCIOBJICHHBIX JIEKTPOCIA0bIM B3aMMOJCUCTBUEM B OIBITAX C MOJSPU30BAHHBIMU CTPYKTYPHBIMU
YaCTUIIAMHU U SAPaAMHU.

Camconenko H.B. — aBtop Gonee 150 nayunbix pabot. Ilog ero pykoBoacTBoMm 15 acnupaHTOB
3alUTHIM KaHIUAATCKUE JUCCEepPTAllMU. 32 Pa3BUTHE HOBBIX METOJOB BBIYHUCIECHUN BEPOSTHOCTEU B
KBAaHTOBOM TEOPUU U €€ UHTEPIPETALUN HarpaxkJeH Meaanbto Jlyu ne bpoitns.



C ororo roga 2018 H. Camconenko paboraer poneHtoMm HWOUT (HMuctutyr ¢u3nueckux

HCCIIEI0BAaHUI U TexHoJoruil). Hayunele HHTEpechl: HOBbIE KBAHTOBBIE YPAaBHEHUS U HOBBIE METO/IbI

pacuera BEpOATHOCTEH B KBAaHTOBOH TeOpuW TOJSA, (QU3MKE HEUTPUHO, BIUSHUE BHYTPEHHEH

CTPYKTYPBI YACTHII U sJIEP Ha MPOIECCHI paciiaja U pacCessHUsl.

OcHoOBHBIE NYOJIMKALIMN:

1.

10.

11.

12.

N. V. Samsonenko, F. Ndahayo and M. A. Alibin. On the possibility of determining
antineutrino mass by measuring relative characteristics in [-decay processes. Journal of
Physics: Conference Series. 2020. Volume 1560.DOI: 10.1088/1742-6596/1560/1/012003

N. V. Samsonenko, F. Ndahayo and M. A. Alibin. Influence of the magnetic interactions on
the mass spectrum of elementary particles. Journal of Physics: Conference Series.2020.VVolume
1560.DOI: 10.1088/1742-6596/1560/1/012005

H.B. Camconenko, ®@. Hnaxaito, M.A. AnuOun. Bxiang maccbl HEMTpUHO (aHTUHEHTPHUHO) B
MOJISIpU3allid M acCMMMETPUM YacTHI] B TMpoueccax [-pacrnaga. BectHuk MockoBckoro
TOCY/IapCTBEHHOTO 00JacTHOro yHuBepcutera. MockBa. — 2020.Ne 2. ¢.64-77.DOI:
10.18384/2310-7251-2020-2-64-77

H.B. Camconenko, ®@. Hpaxaito, M.A. AnmuOun. BiusHue MarHuTHOTO B3aMMOJEHCTBHUSA Ha
CIEKTpP Macc AJIeMEHTapHbIX YacTHil.BecTHUK MOCKOBCKOTO TOCYIapCTBEHHOTO OOJACTHOTO
yauBepcureTa. Mocksa. — 2020.Ne 2. ¢.118-127.D0I1:10.18384/2310-7251-2020-2-118-127

N. V. Samsonenko, M. V. Semin. Relativistic kinematics of two-particle scattering reactions
with participation of tachyons. Journal of Physics: Conference Series.2020.Volume
1560.DOI: 10.18384/2310-7251-2020-2-102-117

P I Vysikaylo, N. V. Samsonenko and M. V. Semin. De Broglie wave in vacuum, matter and
nanostructures. Journal of Physics: Conference Series.2020.VVolume 1560. DOI: 10.1088/1742-
6596/1560/1/012006

N.V. Samsonenko. Interpretation of Guantum Mechanics 100 years after its creation.
Metaphysics,Ne2(28),2018.p. 59-62

E.M. Ovsiyk, O.V. Veko, Y.A. Voynova, V.M. Redkov, V.V. Kisel, N.V. Samsonenko. Spin %
particle with two masses in external magnetic field. Mech. Cont. & Math.Sci.(2019). March
Special Issue-1.p. 651-660

Zar Ni Aung, Chan Myae Hein, T.F. Kamalov, N.V. Samsonenko. Simulation of quantum
cryptographic system. Mech. Cont. & Math. Sci.(2019).March Special Issue-1.p. 447-455.
V.A. Chizhov, V.L. Bychkov, F.S. Zaitsev, N.V. Samsonenko. Analysis of Abrikosov vortices
by the superconductivity model at the twin boundaries. Mech. Cont. & Math.Sci.(2019).March
Special Issue-1.p. 456-464

N.V. Samsonenko, F. Ndahayo, A. Ousmane Manga, On the choice of the dynamical variables
in quantum theory. Proceedings of the International Conference ”Euler Readings”-
MGOU.2017.Moscow, 14-18 November, Editor V.V. Belyaev.(2017).p. 117-124

A. Ousmane Manga, A. Moussa, A. Aboubacar, N.V. Samsonenko. Two-component form of
the New Dirac equation. Advanced Studies in Theoretical Physics.(2013).V. 7, p. 319-324.


https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1088%2F1742-6596%2F1560%2F1%2F012005?_sg%5B0%5D=w06ScaKKW0hpo88ZCcjT7Lt7HZjNbSKKo6-xMBOtqQaHt2ADxRXWaoPxKWpVBL5BIxlp-OmtLgp5kGkqAKzR0Z5atQ.7J_PeDgIKX0vte8kWArAjyXuo126so34lctzomGKbIdcpWhdp06lNsCR0BEBjNTy0MAosIJHKZoorF-cADcwSw
https://www.researchgate.net/scientific-contributions/Michael-V-Semin-2177962280?_sg%5B0%5D=owisoedpujawqvs42IfzLNPzWNZCyoVJjqMnf1ywjXE6KWOno-LPaArLAngDT4ntaV55RAI.YY-lDN53iwAn0nARz4fzRfSdi-DmbUQ_xP-idrV4EyJSE7LayewK7s-laGvTqEZX1-kFHJ6rPxt2Dh5awbCkXg&_sg%5B1%5D=J0BWnjjgMZu6ErrHV2yyuDBbbEe3PgkFuUu9zh90CaTvV4vq_m0Fiv7HKOiV-W1ajx-Pp6g.yQ4qX4a1q0D9ANRyi736YSk9CPJS6QsVJCQzF6nKaUME23RLBYFbI94pRIluOpSTnMXMuX3NNbi0B4Y1lvY4Cg
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