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Co3paHa pumsmnyeckas oCHOBa reHepaumn
MarHuTomMynbtTunosbHoro (MM) usnyyeHus

B AnanasoHe 250-900 HM B HepaBHOBECHOW CUCTEMe
"KONNEeKTUB NoJier + MoaeKkynspHbin ras”. O60cHoBaH
MeXaHU3M ABYyMepHOI 06paTHOM CBSI3U MEXAY
3HepruamMu KBagpaTtuyHbix 3¢p¢pekTos LLTapka Ha
HU3KOYACTOTHOM 3/1eKTPOAUNO/IbHOM (CTapTOBOM)

1 3eeMaHa Ha BbICOKOYAaCTOTHOM MarHUTHOM
MyabTunonbHom (paboyem) konebatenbHo-
BpaLwartenbHbix (KB) nepexopax.

1. BBEAEHUE
TpagunuoHHOE IpeCTaB/ieHHe TeHepalMH jasep-
HOro M31ydeHHs1 OasupyeTcss Ha QH3MKe Jasepa,
COCTOSIIIero U3 TPeX 3/IeMeHTOB: paboyas cpefia, pe3o-
HaTOp U CHCTeMa HaKa4yKH. XapaKTePHUCTUKH 3THX
3JIEMEHTOB OIMCHIBAKOTCSA IO OTAEJIBHOCTH, a B3au-
MOJEeHCTBHe II0/Is1 HAKaUKH CO Cpefiol B pe3oHaTope
Ja3epa ONMChIBAeTCS B paMKaX KBaHTOBO-3JIeKTPO-
ouHamuyeckoro (K3]I) moaxoma K B3aKMMOLEHCTBHIO
371eKTPOMATrHUTHOIO (3/M) H3JlydeHHUS C BellleCTBOM
(1, 2]. KnrodeByo ponb UrpaeT du3Hveckas OCHOBA,
B paMKaX KOTOPOM 3apOKAaeTcsi MeXaHH3M obpar-
Hou cBA3Kd (OC) B pe3oHATOpe MeXAY BBIHYXXJAeH-
HBIM H3JlydeHHeM Ha 4dacToTe pabouero mepexona
1 MoJIeKyJaMHU (QaToMaMH) aKTUBHOM cpefibl. [eHepa-
LMl caMoB036y>KJaeTcsi B MOMeHT BpeMeHH, KOorja
Me>K]ly COCTOSIHUSIMU 3/IeKTPOAUIIoNbHOro (3/1) mepe-
Xola Cpefbl Ha YacTOTe OAHOM M3 MOJ, pe30oHaTopa
JOCTHUTHYTa IIOPOroBasi WHBEPCHS HACEJIeHHOCTH.
Kaskmast xapaKTepUCTUKa JJ] uU3nydyeHUS GOPMUPY-
eTCs He3aBHUCHMO.

B nocieaHMe roasl HU3HKa J1a3ePOB IIOIIOTHUIACH
HOBBIMH Pasfie/laMHU: BOJIOKOHHBIE JIa3epsl (3], Mom-
Hble Jia3ephl Ha TOHKHX AHCKaX, UMEIHX GOpMYy
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GENERATION OF A NEW-TYPE
LASER RADIATION
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BASED APPLIED PROBLEMS.
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A physical basis for the generation of
magnetomultipole (MM) radiation in the wavelength
range 250-900 nm in the "set of fields + molecular gas"
non-equilibrium system is created. The mechanism of
the two-dimensional feedback between the energies of
the quadratic Stark effect at the low-frequency electric
dipole (starter) and the Zeeman effect at the high-
frequency magnetic multipole (working) vibrational-
rotational (VR) transitions is substantiated.

1. INTRODUCTION.

Traditional representation of the laser radiation
generation is based on the physics of a laser consisting
of three elements: working medium, resonator and
pumping system. Characteristics of these elements
are described separately, and interaction of the
pumping field with the medium in the laser resonator
is described in the frameworks of the quantum-
electrodynamic (QED) approach to the interaction of
the electromagnetic (e/m) radiation with the matter [1,
2]. The physical basis in the frameworks of which the
feedback (FB) in the resonator between the stimulated
radiation at the working transition frequency and the
molecules (atoms) of the active medium is launched,
plays a key role. Generation is self-excited at the time
moment when the threshold inversion of population
hasbeen reached between the states of the electrodipole
(ED) transition of the medium at the frequency of one of
the modes of the resonator. Each characteristic of the
ED radiation is formed independently.

Last years, laser physics was added by new branches:
fiber lasers [3], powerful lasers on thin discs shaped like
cylindrical rods [4], quantum-cascade lasers, where
the active medium is based on three coupled quantum
wells [5], a supergrid [6] or a chipped supergrid [7]. In all
aforementioned cases, generation of laser radiation is
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LMJINHIPUYECKUX CTep>kHeH [4], KBaHTOBO-KacKas-
Hble JIa3epbl, I/le OCHOBOM aKTHBHOI CpeAbl SIBIS-
IOTCSI TPU CBSI3AHHBIX KBAHTOBBIX SIMBHI [5], cBepxpe-
meTKa [6] MM YUPIIMPOBAHHAS CBepxpemnieTka [7]. Bo
BCeX [epedUC/IeHHbIX C/1ydasX FreHepallus 1Ia3epHoro
M3/IyUYeHHs] CaMOBO30y>KIaeTcsi Ha eCTeCTBEHHBIX
3/l mepexofax MoseKyl (aTOMOB) B IIPUTOTOBJIeH-
HOM aKTHBHOI cpefie [1]. Takoe 1a3epHoe U3/Iy4eHHe
KM MeeT 3JIeKTPOAUIIONBHYIO IIPUPOLY, KOTePEeHTHOCTh
1-ro mopsigka [8], a ero pacmpocTpaHeHHe B aTMOC-
depe 3aBHCHUT OT 3aKOHA KysloHa, KOTOPBI CII0CO6-
CTBYeT POCTY HM3KO- M BBICOKOYACTOTHBIX QJIYKTYya-
LIMHM MHTeHCHBHOCTH U3/IyUeHUS B cpefie.

HepmocTtaTok 3] M3/1y4eHM B TOM, YTO €0 PacIipo-
CTpaHeHMe B aTMochepe CHIBHO 3aBHCHUT OT ee a3po-
30JILHO-MOJIEKY/ISIPHO-MOHHOTO COCTaBa, BKJIOYas
obnmaka, ABIMKH, TyMaH, JOXAb, CHer (OHH YMeHb-
MIAI0T CUTHaJI/IIyM Ja3epHOro kaHasa). IIpu sTom
TypOy/IeHTHOCTh aTMochephl HCKaskaeT OO pacraja
BOJIHOBOX QPOHT U3/Iy4eHM S H3-32 HU3KO- U BBICOKO-
YaCTOTHBIX QIYKTyallUHM HHTEHCUBHOCTH H3/Iyde-
HUS. [IoMexoyCTOMYHUBOCTb B aTMocdepe a3epHBIX
CHCTeM CBSI3M, HaBUTAllUM U APYTHUX CPelCTB Ha
ocHoBe D]l U3ny4YeHMs HeAOoCTaTOYHA yKe [IJis Tpacc,
IpeBBlIIaOmMux 1-5 km [9-12].

PemeHre HayKOeMKHX KOMMYHHUKALIMOHHBLIX,
A3POKOCMHUYELCKHUX, aTMOCOePHO-ONTUYECKUX H IP.
3aau TpebyeT KayeCTBEHHO HOBOTO YPOBHS YCTOH-
YHMBOCTH BOJIHOBOIO QpPOHTA JIa3€pPHOr0 H3/1y4YeHH S
Ha OONBLUIMX aTMOCPepPHBIX TpaccaX, B TOM YHCIIe
c 60/nbIION MAarHUTHOM HMHAYKLHEN B Pa3THYHBIX
0b6berTax. AKTyaJIbHBIM CTaJIO OCBOEHHE HOBOM IJIy-
OMHBl 3HAHUH B3aWMOMEMCTBUS 3/M H3TyUYeHUS
C BelecTBOM [Jisg TeHepallMu MarHHUTOMYJIBTH-
nonsHoro (MM) H371ydyeHHsT Ha MM 371eKTPOHHOM
mepexoje, IIPUTOTOBJIEHHOM B obnacTu paboyeeo KB
nepexoza [13].

HoBoe mpencTaBieHHe TeHepallMH H3/IY4YeHHUS
6asupyercs Ha QHU3HKe ja3epa, COCTOSIIEro M3 JByX
3/IeMeHTOB: MOJIEKY/ISIPHBIN ra3 U burapMoHudeckoe
usnydeHde (BHM) HaKauKu € 3KCTPeMaIbHBIMU XapaK-
TePUCTUKaMH. HM3MeHeHHe XapaKTepPUCTHK 3THX
3JIeMeHTOB OIIMCBIBAETCS B PaMKaX KBaHTOBO-3JI€K-
TpoMarHuToguHaMuveckoro (KOMJI) mogxona K B3a-
HMOJIEHCTBHUIO 3/M HU3/Iy4eHHS C BellecTBoM [13, 14]
Ha sTare ~107 ¢, MeHbIIe AJUTEIBHOCTH YIIPYroro
CTOJIKHOBEHHS MOJIeKkya. eHepanus MM wusiyde-
HHUS CaMoB036y>kmaercs B aHcaMbiie HaHOYACTHI]
3JIeKTPOH-MOH B MOMEHT HaKOIJIeHHS IIOPOrOBOH
OMAMarHUTHOM 3HePrUH Ha BBICOKOBO3OY>KIEHHOM
COCTOSSHUM IIPUTOTOBJIEHHOTO MM 3JIeKTPOHHOIO
nepexona. Bce XapaKTepucTHKH MM H3Iy4YeHUS
GOpMHUPYIOTCS B3aMMO3aBHUCHMO.
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self-excited on the natural ED transitions of molecules
(atoms) in the prepared active medium [1]. Such laser
radiation has an electrodipole nature, coherence of the
first order [8], and its propagation in the atmosphere
depends on the Coulomb law, which favors increase of
low- and high-frequency fluctuations of radiation in
the medium.

The disadvantage of ED radiation is that its
propagation in the atmosphere depends strongly on
its aerosol-molecular-ion composition, including
clouds, haze, fog, rain, snow (they reduce the signal-
to-noise ratio of the laser channel). At the same time,
turbulence of the atmosphere distorts the wave front
of radiation up to destruction due to low- and high-
frequency fluctuations of the intensity. Noise immunity
of laser communication and navigation systems, and
other tools in the atmosphere based on ED radiation is
insufficient for the paths exceeding 1-5 km [9-12].

Solution of the knowledge-based communication,
aerospace, atmospheric-optical and other problems
requires a qualitatively new level of stability of the
wavefront of laser radiation on long atmospheric paths,
including with large magnetic induction in various
objects. The development of a new depth of knowledge
of the interaction of e/m radiation with matter for the
generation of magnetomultipole (MM) radiation at the
prepared MM electronic transition has become topical
(13]. All characteristics of the MM radiation are formed
interdependently.

The probability of MM transition of the aerosol-
molecular-ion composition of the atmosphere is 7-8
orders of magnitude lower than the probability of ED
transitions, and MM radiation in the atmosphere will
be reduced as much less. In addition, in this case the
Biot-Savart law plays a key role in formation of the
complex refractive index of the medium. This law
favors minimization of the low- and high-frequency
fluctuations of the signal during the self-organization
of the "collective of fields + molecular gas" system ("CF
+MG") into an optically active ensemble of diamagnetic
electron-ion nanoparticles.

A new representation of laser radiation is based
on the physics of laser consisting of two elements:
molecular gas and biharmonic pumping radiation
(BR). The key characteristics of these elements are
described in the frameworks of the quantum-
electromagnetodynamic (QEMD) approach to the
interaction of e/m radiation with matter [13, 14].
Generation of MM radiation is formed at a stage of =10~
12 which is less than the duration of the elastic collision
of molecules. Generation of the MM radiation is self-
excited in the ensemble of electron-ion nanoparticles
at the moment of accumulation of the threshold
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BepoATHOCTP MArHMTHOLO MYJ/IBTHUIIONBHOTO
KB mepexoma as3po30bHO-MOJIEKY/ISPHO-MOHHOIO
CocTaBa aTMOCPepsl Ha 7-8 MOPSASKOB MEHBIIIe BEPOSIT-
HOCTH I/ mepexoJoB, U BO CTOJIBKO K€ pa3 MeHBIIe
bymeT ocnabnsATecs B aTMocdepe MM H3IydeHHe.
Kpome TOro, Kjawo4eByi0 pojib B OPMHPOBAHUM KOM-
IJIEKCHOIO ITOKa3aTesisl IIPeJIOMJIeHHUS Cpefbl UTpaeT
3aKoH buo-CaBapa. ITOT 3aKOH CIIOCOOCTBYeT MUHU-
MHM3aLIMK HM3KO- U BBICOKOYACTOTHBIX QIIYKTya-
LMH H37y4eHUS IPHU OTKPHITOM CaMOOPTraHH3allUHU
CUCTeMBI "KO/UIEKTHB IIOJIEH + MOJIEKYISPHBIN ras"
("KIT+MI'") B omTHYeCcKU aKTUBHBIM aHCaMOiabp gua-
MarHHTHBIX HAHOYACTHUIL 3JIeKTPOH-HOH.

Lenb paboTsl - co3/1aTh GH3UUECKYI0 OCHOBY IeHe-
paury MM H371y4YeHMs C KOTePeHTHOCTBIO BBICOKOIO
MOpsIIKa, BUHTOBBIM GPOHTOM, GOMBIIMM OPOUTAIIB-
HBIM MAaTrHHUTHBIM/MeXaHH4YeCKMM MOMEHTOM Ha
YacToTe MPUIOTOBIEHHOro MM 37eKTPOHHOIO Iepe-
X0[a IIpH 3aJaHHOK CKOPOCTH HaKOIIEHHUS IOpPOro-
BOM IMaMarHHUTHOM SHepPrUHu.

2. AHOMAJIbHbIN PE3Y/IbTAT
3KCMEPUMEHTOB B JIA3EPHOM
CNEKTPOCKOIMNUA

2.1. AHOManbHbIN pe3yabTaTt cnekTpos H,0

B MoJsie ussiy4eHus nasepa Ha pybuHe

B 1969 romy Hay4Has TpyIIa Ja3epHOH CIIeKTPOCKO-
nuu u3 uHCTUTyTa MOA CO PAH paspaborana, usro-
TOBMJIA M 3aIyCTH/IA B PAabOUMN PesKMM CKOPOCTHOM
CIIeKTPOMETP Ha OCHOBe PyOHMHOBOIO JIa3epa C TeIlIo-
BOM U 371eKTPOOIITHYECKOM IIepeCTPOMKOM IINHEI
BOJIHBI M3/Iy4yeHHs. MHOroxomoBas rasobas KIOBeTa
C OIITHYeCKOM CHCTeMOM YaHTa I03BOJIsUIA MO/ydaTh
JJIMHY XO[a JIa3ePHOro jyyYa 10 £~300 m IIPU paccTosl-
HUH MeXXIY 3epKaaaMu ~5,0 M.

Jlazep reHepupoBan BH: gBe 4acTOTHI IIHMPUHOM
<300 MTI'11, pasHeceHHbIe Ha HHTepBas ~300 MI'1 mpu
NecITUKPaTHOM COOTHONIEHHWH HHTeHCHBHOCTeH
I,/1,~1/10. IIar mepecTPOMKH 4YacTOTHl H3JIy4YeHHUS
Jasepa OrpaHH4YeH CHH3y MeXMOJOBBIM HHTepBa-
JIOM, a CBePXY ~ OJHOPOAHOM IIHMPHUHOL KOHTYpa CIeK-
TPaJIbHOM JTMHHH CPeJbl.

B 1970 romy Ha Jja3epHOM CIIeKTpPOMeTpe HK3Me-
PANHCh IapaMeTpbl HM3BeCTHOH NHHUHU 694,38 HM
H,0 [15] npu HacklleHHOM BoAsiHOM Iape H,O B N,.
HMcrmonp3oBanach TeHepalMs Ja3epa Ha pybuHe
IIPU 4acTOTe CJIefloBaHUS ~5 MII] JBOMHBEIX IHYKOB
MMIIyIbCa C IIMPHHOM crekTpa <300 MIL u3nyde-
HUS JIMHeHHOH (1) MoAspu3auuu. JIMHUS IOIJIoNle-
HHs 694,38 HM COOTBETCTBYeT BBIpOKIeHHOMY KB
nepexoay 4_;-5, monockl 000003 OCHOBHOIO 3JI€K-
TPOHHOIO COCTOSIHHS MoJieKyabl H,O. Iloriomenue
M3/Iy4eHHUs HaKadykKd B H,O perucTpupoBasiock IpU
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diamagnetic energy on the highly excited state of the
prepared MM electronic transition.

The purpose of the paper is to create a physical basis
for the generation of MM radiation with coherence
of high order, a screw front, a large orbital magnetic/
mechanical moment at the frequency of the prepared
MM electronic transition at a given rate of accumulation
of the threshold diamagnetic energy.

2. ANOMALOUS EXPERIMENTAL RESULTS

IN LASER SPECTROSCOPY

2.1. Anomalous result of H,0 spectra in the
ruby laser radiation field

In 1969, a group of laser spectroscopy at the IAO SB
RAS developed, produced and put into operation a
high-speed spectrometer based on a ruby laser with
a thermal and electro-optical tuning of the radiation
wavelength. The multi-path gas chamber with the
White optical system made it possible to obtain the
laser beam path length up to ~300 at the distance
between the mirrors ~5.0 m.

The laser generated BR: two frequencies of a width
<300 MHz spaced apart by an interval 300 MHz at a
tenfold intensity ratio I;/1,~1/10. The step of tuning
the laser radiation frequency is limited from below
by the intermode interval, and from above by the
homogeneous width of the of the medium spectral line
contour.

In 1970, the parameters of the known line of H,O at
694.38 nm [15] were measured with a laser spectrometer
at saturated water vapor H,O in N,. Generation of the
ruby laser was used at the repetition rate ~5 MI1 of
double pulse peaks with the width <300 MHz of the
spectrum of radiation with the linear () polarization.
The absorption line of 694.38 nm corresponds to the
degenerated SW transition 4 ;- 5, of the band 000003
of the principal electronic state of the H,0 molecule.

The absorption of pumping radiation in H,O was
recorded at a sensitivity of K, ,;;*10> cm™ in the
frameworks of the Bouguer’s law for a more intense
line of pumping BR with p-polarization with an error of
8-10% [16]. The ratio of the intensity of the beam leaving
the chamber to its intensity at the input to the chamber
was measured K=]J, /J,,, Fig. 1.

In addition to the known absorption line of the
H,O molecule at 694.38 nm, nine other weak lines
were recorded. An anomaly was detected: the width
of the known absorption line is approximately twice
less than the width of the collisional contour. The
absorption coefficient K; in the center of the contour
was approximately twice greater than the data [15].
Some of the nine lines were recorded in 2006 by means
of the optical-acoustic spectrometer (OAC) [17].
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9YBCTBUTEJIBHOCTH K) ;1 *10 cM! B paMKax 3aKoHa
Byrepa st 60ee MHTEHCHBHOM JTUHUHU BH HaKauKHu
T IIOJSPU3ALMU C IOrpemHOoCTh0 8-10% [16]. M3Mme-
PSJIOCH OTHOILIeHHe MHTeHCHUBHOCTH I1y4Ka, BbILIeJ-
LIero M3 KIOBeThl, K ero MHTEeHCHBHOCTH Ha BXo[e
B K1oBeTy K=], /], (puc.1).

KpoMe KM3BeCTHOM JTUHUU 694,38 HM IOITIONIEHU S
MmoseKynbl H,O 6b110 3aperHCcTpHPOBAHO ellle JeBsITh
cnabeix TUHUN. O6Hapy>keHa aHOMAaIHs: LNIMPHHA
HM3BeCTHOMU JIMHHHU IMOITIOIIeHHS B ~2 pa3a MeHblIe
IIHUPUHBI CTOJIKHOBHUTEIBHOrO KOHTYpa. Kospoduiu-
€HT IoIvomeHus K| B eHTpe KOHTypa OB B ~2 pasa
Bonplle 10 CPaBHEHHUIO C JaHHBIMU [15]. HeroTopsle
U3 IeBSITH IMHUU 3aperucTpupoBaHEl B 2006 rogy Ha
ONTHKO-aKyCTHUecKoM criekTpomeTpe (OAC) [17].

B 1973 romy Ha IIOIMXPOMAaTHYECKOM BHYTpHpe-
30HATOPHOM JIa3epHOM cIieKTpoMeTpe (BPJIC) B "mpo-
BaJle" H3JIyueHHUs PyOHHOBOrO Jja3epa OT JIHHHUU
noryomeHus 694,38 HM H,O [15] 3apeructpupoBaH
MOIIHBIE MOHOXPOMAaTHUYeCKHUI CHUTHaJI Iepeus3y-
4yeHHUs BOMH3M LIeHTpa TUHHUU IOITOmeHUs (pUc. 2).
Pe3ynpTat ony61rKoBaH B 0630pHOM pabore [18].

OyHKIMOHA/IbHAS CBA3b MeEXJYy aHOMAaJIbHBIM
IIOIJIOIeHHueM/IIeper3/lyYeHeM CBeTa MOJIeKyJIaMHU
H,0 B KoHType NHUHUHU 694,38 HM U CTpyKTypor BU
HaKa4dKH T IMOSPHU3aLMU HaleHa C IIOMOILIBIO JBYX
KOHTPOJIBHBIX 3KCIIEPHMEHTOB.

2.2. Pe3ynbTaTbl KOHTPOJ1bHbIX
KCNnepyuMeHTa/1bHbIX VI3MEpEHVII7I
B riepBoM KOHTPOJIBHOM 3KCIlepuMeHTe Ha OAC Hcciie-
JI0BaJIaCh 3aBHCHMOCTh KOHTYypa JIMHHH 694,38 HM
nornomeHusa H,O B N, OT MHTeHCUBHOCTH I, KBa3MMoO-
HoxpoMatudeckoro (0,03 cM™)) s1a3epHOro U3Ny4YeHUs
Ha pybrHe IIPU T ¥ KPyToBoM (0) monsipu3anuu [18].

[lornomeHue M3Ny4deHUs 0 monaspusauuu (6)
B LIeHTpe JHHHUKU 694,38 HM He H3MEHSIOCh IIpHU
MHTEHCHUBHOCTU 5-35 MBT/cM?, Torma KaK HMHTeH-
CHUBHOCTb M3/Iy4eHHUS T MOASpHU3alMM (a) B LeHTpe
JTUHUH YMeHBIIa/Iach, PUC. 3.

BenuuunHa A(I,A) cooTBeTcTByeT curHanay OAC
B YCJIOBHSIX KBa3HCTALlMOHApHOro ~30-40 HC HeIH-
HeMHOro mornomeHusi. OOHapykeHO CyXeHHe
KOHTypa

AN L)~

} x( L)I.dt] / [_:fl dt

0

JTUHUM IIOIJIOIIeHUS] IIPH YBeIUYeHHUH HHTEeH-
CHUBHOCTH B AHamasoHe I =~20-35 MBT/cMm2. 3mecs T
u x(A) - Bpems wu3sMmepenus (0,5-1 wac) KOHTypa
Y UICTUHHBIN KOHTYP JIMHUH IOIJIOIeHH .

Takoe usmeHenue A(l,\) He MoxkeT 6bITH 00yCIIOB-
JIeHO CIeIHUUKON OIITHKO-aKyCTHYEeCKOro MeToAd

i

K,, cmt
1,6 - £~200M

K,, cm
£~200m

6\~ 0,05 HM
6\~ 0,05 nm

VIHTeHCHUBHOCTD, OTH.ef,.
Intensity,rel.un

694,41 694,38
IUIMHA BONMHBL, HM / Wavelength, nm

Puc.1. Cnexmp nozaoueHusi HacblLWeHHO20 80051H020 napad,
3apeaucmpuposaHHo20 npu ycnosusx: PH,0=16,35 Topp,
Pn,=740 Topp, I;/1,=1/10,6v=0,3 Ty, v.=4.32-10° 'y, T 300K
Fig. 1. Absorption spectrum of the saturated water vapor
recorded under conditions: Pu,0=16.35 Torr, Pn,=740 Torr,
1,/1,=1/10,6v=0,3 GHz, v,=4.32-10° Hz, T 300K

In 1973, a powerful monochromatic reradiation
signal near the absorption-line center was detected by
means of a polychromatic intracavity laser spectrometer
(ICLS) in the "laydown" of the ruby laser radiation from
the H,0 absorption line at 694.38 nm [15], Fig. 2. The
result was published in a review paper [18].

The functional relation between the anomalous
absorption/reradiation of light by H,0 molecules in the
line contour of 694.38 nm and the structure of pumping
BR with m-polarization was revealed by means of two
control experiments.

2.2 Results of control experimental
measurements

The dependence of the H,O absorption line contour
of 694,38 nm in N, on the intensity I, of quasi-
monochromatic (0.03 cm?) ruby laser radiation at m and

CurHan
Peak

IIpoBan Py,0 = 15 Topp / Torr
Dip Py, =700 Topp / Torr
T =300K

JlazepHoe
u3ny4YeHUe
Laser radiation

JN)

694,38 M / nim (5_4(103) « 4.,(000)) A

Puc.2. CuzHan nepeusny4eHus noAs NOAUXpoMamu4eckoli
HAKauku mMonekyaamu 2asa

Fig. 2. Reradiation signal of the field of polychromatic
pumping by gas molecules
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H3MepeHHs TIIOIJIOIEeHHsA IIpHU

GONMBIIMX MHHTEHCUBHOCTSAX BO3- 2) . b)
byxxparomero wu3nydeHus [19]. : .
i Ry
- M n
[Ipenmnonaraercsa Hanuuue 3pdex § 100 H - 809
TOB, CBSI3aHHBIX C HM3MeHEHHEeM s o0 &
63 = 9 & om
BHYTPU- KU MeXMOJIeKY/IsPHOro AT o 00 8
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[19] mns obiero maBIeHUS CMecH ‘ ‘ ‘ ‘ ‘ ‘ ‘
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Py,0+n,~270 TOpp, MMeeT 3HAUYEHHE
(3,2£0,5) Jk/cM?. DTO Ha IOpS-
JIOK BBIIIe 3HAYeHUSsI, BBIUUCIIEH-
HOIO I10 JUIIOJIbHOMY MOMEHTY Ha
nepexone 4 ;- 5, mmomocer 000003
moJtekyasl H,O.

K sdderTaM, 0OBACHSIIOIIUM
Cy>KeHHe CTOJIKHOBHUTEIbHOTO KOH-

Puc.3. 3asucumocms nozaouieHus 8 AuHUU 694,38 Hm monekya H20 npu auHet-
Holi (a) u kpyzo8oli (b) noAspusauuu usaydeHus Aasepa: = — =5 MBm/cm?,
o—1=35MBm/cw?

Fig. 3. Dependence of H20 molecular absorption in the line 694,38 nm at linear
(a) and circular (b) polarization of the ruby laser radiation: m = 1= 5 MBm/cm?,

o —|=35MBm/cm?

[IMHa BONHBL, HM / Wavelength, nm

Typa JHUHHUH 694,38 HM MOJIeKyII
B CHJIBHOM T11071e I;~35 MBT/cM? mipH Py 4,y,~300 Topp,
MO>XXHO OTHECTH CJ/leflyloliue:;

1. CykeHHe KOHTypa JHHHH MOJIEKYJISPHOTO
TIOIVIOIIEH M S B CHUIBHOM II0J1€ 0 MOJISIPHU3aliuU 3a CUeT
IlepecTPOMKH BpallaTelbHbIX ypoBHen H,0 [20].

IuprHa TUHHUKU COCTaBHBIX KB ImepexomoB MoJjie-
Kyasl H,O obiafaeT BBICOKOM YyBCTBHUTEIBHOCTBIO
K HM3MeHeHMIO ee IONSIPU3yeMOCTH BO BHeIIHEM
one [18].

2. Ycunenue apdexTa Juke [21].

dddexrt [ure (CyskeHHe CTOJIKHOBHUTEIBHOTO
KOHTYypa JIMHHH) YCHJIIHBAeTCs IIPH "HepPaBHOBeC-
HBIX' (9KCTpeMasIbHBIX) YCJIOBHSIX Cpellbl H3-32 POoCcTa
KOppe/lsiiiuK MeXXJy MHMPHHOM, CABUIOM YPOBHeH
U BepOSTHOCTBIO MOJIEKY/ISIPHOrO IIepexofa [22]. PocT
KOppensilMU BO3HHKaeT 3a CYeT BKJIaZa YIPYTHUX
CTOJIKHOBEHUI B H3MeHeHHe IPOeKI UM YIJOBBEIX
MOMEHTOB Jj, J; yPOBHEH Ilepexofa IIPH Y4aCTHH
MITAaPKOBCKOIO PpacllleleHus-CMellleHUsI YpPOBHeH
Iepexoja.

OlleHKHU [TOKa3bIBAIOT: BpeMs [14 BKJIafa YIPYyrux
CTOJIKHOBEHHUH B Cy>KeHHH KOHTYypa JIMHHUHU JIO/IKHO
6BITH MeHbIIIe BpeMeHH CBobomgHOro rmpobera Moieky
~1071° ¢ B ycnoBusax peanpHOM aTMocdepsl. OTKpBIBA-
€TCsl BO3MOXKHOCTD YIIPaB/IeHUs JBUKeHHeM BajleHT-
HOTO 3JIeKTPOHA BO BpPeMeHHU U B IIPOCTPAHCTBe Ha
Ka>kKAOM IIIare T+q/ 4<107% ¢ 3a cuer 3dpdeKrTa Heo0-
KaJbHOCTH OTKJIMKA BaJIeHTHOIO 37IeKTPOHA MOJIEKYII
Ha BHeIlIHee 3/ M 11ofe [23].

BTOpPOI KOHTPOJIBHBIL 3KCIIEPHMEHT 3aKJII0UaICs
B OOHApy>KeHHHU BJIHSHHUS Pe30HAHCHOTO IITApPKOB-
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circular (o) polarization was studied in the first control
experiment at OAS [18].

The absorption of radiation of s-polarization (b) in the
line center 694,38 nm was not changed at the intensity
of 5-35 MW/cm?, while the intensity of radiation of
p-polarization (a) in the line center decreased, Fig. 3.

The value A(I,, ) is the OAS signal under conditions
of quasi-stationary 30-40 nm non-linear absorption.
Narrowing of the absorption line contour

}X(N L)L, dt]/ _ZI‘ dt

0

At the increase of the intensity in the range
I,~20-35 MW/cm? was revealed. Here T and x(\) are the
measurement time (0.5-1 hour) of the contour and the
true contour of the absorption line.

Such a measurement A(l;,A) cannot be caused by
the specific manner of the optical-acoustic method of
measuring absorption at big intensities of the exciting
radiation [19]. One can assume the presence of the
effects related with the change of intra- and inter-
molecular interaction in a strong light field [20].

The absorption saturation intensity I, derived
from the dependence A(l,\) in the absorption line
center using the technique [19] for the total pressure
of the mixture Py, ~270 Torr takes the value
(3,20,5) J/cm?. It is almost one order of magnitude
greater than the value calculated from the dipole
moment at the transition under study 4 ;-5, of the
band 000- 003 of the H,0 molecule.

AL~
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CKOTO pacuieIlyIeHWsS-CMelleHHs BpallaTeabHbIX
YyPOBHeH CIeKTpa mornomeHus H,O paauo4acToT-
HbIM (PY) mosleM Ha HM3MeHeHHe KOHTypa TUHHUU KB
repexofa IIpHU ero pe3soHaHCe OIITHYECKOMY H3Jyde-
HUIO [24].

Monekyna H,O obyamaeT IIOCTOSITHHBIM TUIIOIb-
HBIM MOMEHTOM ~2D U CJIOKHOH CTPYKTypOH Bpa-
IIaTe/IbHBIX YPOBHeM, pa3/le/leHHBIX Ha MHTepPBaJIbl
Awg=~1 cml. IlITaproBCcKoe paciernieHue KB ypoBHer
coctaBiseT Awg~(dyE,/h)?*/Awg, roe d, - AUIIOTBHBIN
MOMEHT Ha BHUPTYaJIBHOM Ilepexofie ¢ pabodero Ha
OMMsKaNIINI BO3MYIIEHHBIHN ypoBeHb. I1pu dy~1074 D,
Ey~300 B/cM U Awg~1l cM! paciienyieHue ypoBHe
COCTaB/IgeT BeMHUUHY Awy <1 MITI.

JerictBue PY Iong CBOOUTCI K BBIpaBHHBAHHIO
Hace/IeHHOCTeH MAarHUTHBIX M-TIONypOBHEM K KOppe-
JSILIUOHHOM CBsA3H ('crieKTpasibHOro obMeHa") MexIy
OIITHUYECKUMH IepexomaMu J, M, <] M, 3a cuer
3JIEKTPHUYECKOT0 JUIIOJIbHOIO MOMEHTAa, MHAYLHPO-
BAaHHOTO YIIPYTUM CTOJIKHOBeHHeM H,0 u N,.

YyacTue yImpyroro CTOJIKHOBeHHSI Mojekyn1 H,O
U N, u3MmeHsgeT KOHTYp KB mepexoga JTHMHHH IIOIJIO-
meHus K(w) B ornTuveckom Iosne. IIpocTelimiee cio-
SKeHHe YacTOT ONTHYECKOTO ® M 3JIEKTPHUYECKOro ()
Iojiell B TPeXypPOBHEBOK CxeMe C ydacTHeM, HaIlpH-
Mep, ypoBHe 0, J 1, J,0 (puc.4) peanusyercs Kak
ONTHYeCKH-PaJHOYaCTOTHBIM pe30HaHC (25, 26].

HUcnons3yss dopmynsl (3.14)-(3.16) paboTer [26]
M IIPUCYTCTBHE PY 1oss, moiaydyaemM Mepy HM3MeHe-
HHSI KOHTYypa K(w) nmuHuu morioieHus KB mnepe-
xoma N=(d,E,/hy)*~1 npu Awg,<y. To ecTb, U3MeHe-
HHe 4acToTHl () B Ipefenax ygapHOH ITOYLIMPHUHBL
ONTHYecKoro mepexoga y<10° ¢! (maBmeHue rasa

=

j, Ej

— —— 1
M,=-1 \ / Q, E,

Puc.4. YposHu pabouez20 nepexoda H,O, uanlocmpupyo-
Lue onmu4ecKu-paduo4acmomHbili pe30HAHC 0431 Y2n08bIX
momeHmoe yposretl | ,=2 uJ,=1, Qu E, - yacmoma u Hanps-
XKeHHocmb PH noas,; w; u E; —4yacmoma u HanpsixkeHHoCMb
KOMNOHeHM 0nmu4ecko20 U3Ay4eHusl

Fig. 4. Diagram of the levels of the working transition of H,O
illustrating the optical-radio-frequency resonance for the
angular moments J,,=2 and J,=1, Q and E, are the frequency
and strength of the RF field, respectively, w;and E; are the
frequency and strength of the components of the multi-
frequency optical radiation

Py,0 =10 Topp / Torr
Py, =170 Topp / Torr

3

J(v,t) Q, =5 Ml / MHz

0, = 8,1 M1/ MHz
Q¢ =15 M / MHz

WHTEHCHUBHOCTD, OTH. e[,
Intensity, rel. un

694,38 um / nm (5_,(103) « 4.,(000))

JUIMHA BOIHBL, HM / Wavelength, nm

Puc.5. V3meHeHus 2ay6uHbl 1(0) U WwupuHbl g KoHmypa “npo-
8ana" om AUHUU nozaoweHuUs 694,38 Hm 8 3asucumocmu
omyacmomel Q

Fig. 5. Variations of the depth 1(0) and width g of the
“laydown" contour of the absorption line 694,38 nm as function
of the frequency Q

One consider the following effect among that
explaining narrowing the molecule line contour
694,38 nm in the strong field I;*35 MW/cm? at
Py 04n,~300 Torr.

1. Narrowing the molecular absorption line contour
in the strong field due to transformation of the
rotational levels of H,O [20].

The width of the line of composite vibrational-
rotational (VR) transitions of the molecule H,0 has a
high sensitivity to a change in its polarizability in an
external field [18].

2. Intensification of the Dicke effect (narrowing
the collisional line contour) can intensify under "non-
equilibrium" conditions of the medium because of the
phase effect [22].

The phase effect appears at increasing correlation
between the width, shift of levels and the probability
of the molecular transition. The correlation increases
because of the contribution of elastic collisions into
the change of projections of the angular moments J;,
J; of the transition levels at participation of the Stark
splitting-displacement of the transition levels.

The estimates show that the time required for the
contribution of elastic collisions into narrowing of
the line contour should be less than the molecular
free path time ~10° s under conditions of the real
atmosphere.

The second experiment consisted in detecting the
influence of the resonant Stark splitting-displacement
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~50-200 Topp) MOKeT W YIIHUPSATh, K CY>KaThb KOHTYP
K(w) TMHUU MOIJIOMeHH S [10 CPABHEHHIO CO C/IydaeM,
Kkorza PY rione Ej=0.

IKCIIePUMEeHT BBINONHsIICS Ha BPJIC (mnauHa
pesonaropa {=9,6, MeKMOZOBBIE MHTepBaa 15 MI1)
C AMHAMUYeCKOH HMITaPKOBCKOM SIUeLKOH B IOTYKOH-
doKanbHOM pe3oHaTope pybrHOBOro nasepa (MHTep-
Ba/I MeX/y IOIlepeYHbIMH MOJAMHU — eIUHUIbI MI1I).
AMIUIMTYAA 3/7eKTPUYeCcKOro IOjs Ha OOKIagKax
KOHJieHcaTopa siueliky B BPJIC BappHUpoBanach B Ipe-
noenax 50-300 B/cMm. YactoTa () M3MeHsIach B AHa-
masorne 1-20 M1, XapaKTepHOM [OJIs YacCTOTHI CJie-
IOBAaHMUS ITHYKOB CBOOOLHON reHepanyu yasepa [16]
¥ MeXMOJOBOIO HHTepBaja II0J1YKOHPOKAIBHOTO
pe3oHatopa Jasepa [24]. Pe3ynbTaT 3KCIIepHMEHTA
U cxeMa BPJIC rioka3aHBbI Ha pucC.5.

B mome 300 B/cM MaKCHMAaJbHOe YBejaHUe-
HUe Yy U yMeHbllleHHe 1(0) JocTHUIaeTcsa Ha 4acToTe
Q,=5 MI'l, a MakCHMaJIbHble yMeHbIIEHUS YV U yBe-
nudedusa 1(0) 4OCTUralTCsS Ha 4acToTe Q.=15 MI1.
CMeHa 3HaKka AepopMaIlMM KOHTYpa 'mpoBana’ mpo-
KMCXOOUT Ha vacrtoTe (), =8,1 MIL. Pe3ynbraT M3Me-
perus 1(0) u y; coctaBnsier 10-15% mpu pasbpoce 3Ha-
YeHUI H3MepseMBbIX BeJHUYHH 4%. 3aBHUCHMOCTD
"HeNTPaJIbHOM " YaCTOTHL OT AMILJIMTYABL [T KBAAPa-
THYHAas, YTO JOKa3blBaeT BO3MOXKHOCTD YIIPaB/IeHHS
Cy>KeHHeM KOHTYpa JIMHHUH IOI/IOLeHM/TIeper3y-
YeHHUs] B aHOMa/IbHOH 00/acTH IyTeM H3MeHeHUs
CTPYKTYPBHI 3/M I10/151 HAKAYKH.

2.3. 3anyck B monekynax H,O mexaHnsma
caMoopraHmsauumm HaHo4YacTuy,
N1eKTPOH-NOH

AHa/u3 5KCIIepUMeHTaIbHBIX Pe3yJbTaTOB U pe3ysb
Tata HUP B 2000-2002 romsl IIpuBeI K Hee ABYMep-
HOT'O pPe30HaHCa II0 3Hepruu. [ ByMepHBIN pe30HaHC
CaMOOPraHM3yeTCsl MeXMY PA3HOCTBIO 260_o= (0~ @,,),
CYMMOH 2co+q=(wlq+(o2q) 4acToT BM HaKa4yKy U HU3-
KOYaCTOTHBIM k'-k (cTapToBBIM) ]I, BBICOKOYACTOT-
HBIM MarHHTHBIM MYJIBTHIIONBHBIM (pabounm) ksn
KB mepexomamu. KB mepexonsl 06beJIHEHBI COCTOS-
HueM k B V-cxemy (puc. 6).

J[IByMepHBI pe30HaHC KonebaHUS SHEPTHHM Ha
9aCToTaX 20q U 20,4 3aIlyCKaeT MEXaHU3M JIByMep-
HOHM (BO BpeMeHH-IIPOCTpaHCTBe) OC MeXAy 3Hep-
THAMM KBaZPaTU4HBIX 3QPexToB IlTapka SWStJ_Hq:O
u 3eemaHa OWyj,_o NpHU 3KCTPEMAsbHBIX YCIIO-
BUSIX Ha cuctemy KII+MI". 3pmecy q=0,1,2,3,...q"=
=20,4_0/20_4_o=10°-10° - Lie/I0OU MC/IEH HBIH HOMEP I1ara
T,y/4 BO3[IEHACTBUS KOJIEKTUBA IIO/IeH Ef"q u Hﬁq Ha
Ka’kIyI0 MOJIEKYy.

KonnekTus mnosei (13, 14] cocTOUT M3 BeKTOPHOH

CYMMBI 37TeKTpHYeckux Dy *Ef *D *E},, u BexkTOp-
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of the rotational levels of the H,O absorption spectrum
by the radio frequency (RF) field on the change in the
line contour of the VR transition at its resonance to the
optical radiation [24].

The H,0 molecule has the constant dipole moment
~2D and the complicated structure of the rotational
levels divided into the intervals Awg~1 cm™. The
Stark splitting of VR levels is Awy~(dyE,/h)?/Awy,
where d, is the dipole moment at a virtual transition
from the working to the nearest excited level. At
dy*1074 D, E;~300 V/cm and Awg~1 cm™ the split value
is Awg, <1 MHz.

The effect of the RF field is reduced to equalizing
the populations of the magnetic M- sublevels and
to correlation ("spectral exchange") between the
optical transitions J,M_, < J,M, due to the electric
dipole moment induced by the elastic collision of H,0
and N,.

Participation of an elastic collision of molecules
H,0 and N, changes the absorption line contour
of the VR transition K(w) in the optical field. The
simplest addition of the frequencies of the optical
o and alternating electric Q fields in a three-level
diagram including, for example, the levels J.,0, J1,
and J,,0 (Fig.4) is realized as an optical-radio frequency
resonance [25, 26].

Considering formulas (3.14)-(3.16) from [26] and
the presence of RF field, we obtain the measure of
the change of the line contour K(w) of VR transition
n=(dyEy/hy)?~1 at Awg<y. That means, the change
of the frequency Q within the limits of the impact
half-width of the optical transition y<10° s (the gas
pressure ~50-200 Torr) can both broaden and narrow
the line contour K(w) in comparison with the case
when the RF field E;=0.

The experiment was carried out with ICLS (the
resonator length was £=9,6, the intermode interval
was 15 MHz) with a dynamic Stark cell in a semi-
confocal resonator of a ruby laser (the interval between

k

Puc. 6. \/-cxema KonebamenbHo-8palamenbHblx nepexo0os
Fig. 6. V-diagram of the vibrational-rotational transitions
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HOM CyMMBI MarHuTHBIX B *Hj, *Bj *Hj,, Komo-
HeHT IIos ymnpyroro cTonkHoBeHHs (C) Mojekyin
C YIIMPSIOMKUMHU MojieKyaaMu, B HakauKH T OIS~
pusaumum (B) u peneeBckoro paccessHus (R). More-
KyJISPHBIH Ta3 - 3To paboume Mmonekynasl H,O (mp)
U YIIHpSIOLIre MoeKy/bl N, (my).

Morexynsl H,0O B 06beMe KorepeHTHOCTH BU

AVg_o= AV~ Az, MThg oy )

HaXOMSIIHeCsS B COCTOSHHUU k', y4acTBYIOT B OTKPBHI-
TOM CaMOOpraHM3aluu cucTteMsl "KII+MI" B onTu-
YyeCKH aKTHUBHBIM aHCaM6/b JHaMarHUTHBIX HaHOYa-
CTHIL 3JIeKTPOH-HUOH Ha MM 371eKTPOHHOM Ilepexofie,
IIPUTOTOBJIEHHOM B 061acTu pabouero ksn KB mepe-
XOfid. 3Hech Azygr U MIg o+~ JUIMHA BPEMEHHON Kore-
PEHTHOCTH U paauycC Iryuka b HaKauKH.

Mexanusm asyMmepHor OC peajusyeTcs MeXAy
SHeprusMH KBaJpaTHUUHBIX 3ddeKkToB IlTapka
8Wsii1q-0 ¥ 3eemaHa ZSVVVZL"q=0 IIPHU 9KCTPeMabHBIX
yCIOBHSIX Ha cucTeMy "KIT+MI™" [13, 14].

200 g5 20,5 1/ I #1; My, >> Ny >>mp; T°K )

JuaMarHUTHas S3Heprus B MOJIeKylaX pacTeT
JI0 TIOPOTOBOM BelU4HHBI SW, Lig Ha KaX[oM miare
T,q/43a cueT Kone6aHU s ITaPKOBCKOM HA aCTOTe 260 o
1 3eeMaHOBCKOH Ha YaCcTOTe 20,y SHEPrUH IpH 3a/iaH-
HOM aCHMMeTPHH HHTeHCUBHOCTeH I;_o/I,q_o#1; Ny
KOHLIeHTpaLys GOoToHOB B 06beMe (1).

Vrpyroe crtonkHoBeHre N, u H,O MHAyHHpYyeT
B H,0 snexTprdeckuii (3)

deiuq—o‘iuq J.Hq+1/3AJ.Hq J.Hq+GJ.Hq g - 3)
U MAarHUTHBIA (4)

d “XdiLg |uq‘G|qu1C||q @)

mLIIq

i1

the transverse modes was several units of MHz).
The amplitude of electric field at the cell capacitor
plates in ICLS varied within the limits 50-300 V/
cm. The frequency Q changed in the range 1-20 MHz
characteristic of the repetition rate of the free energy
peaks of the laser [16] and the intermode interval
of the semi-confocal resonator of the laser [24]. The
result of the experiment and the diagrams of the ICLS
are shown in Fig. 5.

In the field of 300 V/cm, the maximum increase of
Yrand the decrease of I(0) are reached at the frequency
of Q, = 5 MHz, and the maximum decrease of y¢
and increase of 1(0) are reached at the frequency of
Q. = 15 MHz. the change of the sign of deformation
of the "laydown" contour occurs at the frequency of
Qy = 8,1 MHz. the results of measuring 1(0) and y;
is 10-15% at the errors in the values of the measured
values 4%. The dependence of the "neutral” frequency
on the field amplitude is quadratic, that proves the
possibility of the control of narrowing the contour
of the absorption/reradiation line in the anomalous
range by means of the structure of the external e/m
field.

2.3. Launch of the self-organization
mechanism of nanoparticles in
molecules H,O
The analysis of experimental results and the
result of research in 2000-2002 led to an idea of
two-dimensional resonance in energy. The two-
dimensional resonance is self-organized between the
difference 2w._ —(co1 g, ), the sum 2w q—(oo1q+co2 ) of
the BR pumping frequenc1es and the low- frequency
k’-»>k (starting) ED, high-frequency magnetic
multipole (work) ksn VR transitions. The VR
transitions are combined by a lower state k into a V
diagram, Fig. 6.

The two-dimensional resonance launches the
mechanism of two-dimensional (in space and time)
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OUIIONIbHBIE MOMEHTHI [27] C MOJSPHU3yeMOCTBIO
o)yq, AHAMATHUTHOM BOCIPUMMYHBOCTBIO ~Xqjiq,
KBa/IPYIIOJIBHON IIOJISIPU3YEMOCTBIO 1/3A 4,4V Dyyq
u Tensopamu G4 Gy 4. Tersopsl G g G q QyHKIH-
OHAJIBHO CBSI3aHBI C TEH30POM TIHpallMU g, MoOje-
Kynsl H,O.

B obnactu wm3nydeHus naszepa Ha pybuHe
HcIonb3yem V-cxemy B Mojaekyiae H,0, Koropas
COCTOHUT U3 ABYX KB mmepexomosn

4.,,(000) > 4%, (000) & 5, (000) (5)

C 00IMM HU3IMIKUM COCTOSTHUEM 4 3,(000).

CocrosiHue 43,(000) mosekynbl H,O - pesynb-
TaT CMellleHHS Ha ZA]K::345,6 MTI11 3a cuyeT IleH-
Tpo6esKHOro pacTsskeHUs [28] M HA 24, 32 cuer
yapyroro crtoinkHoseHus H,O0 ¢ N,. CocrosiHue
5?4q(000) ~ pe3ynbTaT CMeIeHHU S 3a CUeT CTOJIKHOBE-
Hus. 3gech (000) < (103) - KonebaTebHBIH IIepexof,
mojiekyasl H,O u J=4,5 - KBaHTOBbIe YMCJIA YIJIO-
Boro momeHTa H,0.

TIpodoakenue cmambu bydem nocsauweHo QusuueckuM OCHO-
8aM 2eHepayuu MazHUMOMYAbMUNOAbHO20 U3Ay4eHus. Paxee
ama paboma 6oiaa noddepskana Pondom Croakoso Ne KTUT-11
0m 18.09.2012 20dy u TPHHL] Tomckoii 06aacmu 8 2014 200y.
Asmopol 6aazodapHet C. H. Bazaesy 3a 0bcyskderue pabombl
Ha Yuerom coseme UJI® CO PAH u C. M. Kobuesy 3a obcyskde-
Hue pabompl s HUHTI'Y, B.T. Bazposy uA. A. Pyxadse 3a KoHCyAb-
mauuu u noaestsle duckyccuu, B. H. Yepenarosy u P. P. Baauesy
30 AHAAUMUKY cucmembl "KOAAEKMUB NOAei+MOAeKYASPHBbLil

"
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feedback between the energies of the quadratic
Stark 8Wgyjq-o and 5W2u|q=o Zeeman effects at the
extreme conditions for the "CF+MG" system. Here
q=0,1,2,3,...q*=2(;o+q:0/2<x)_q:0=103—106 is the integer
number of the step T,,/4 of the effect of the collective
of fields E};, and Hj,, on each molecule.

The collective of fields [13, 14] consists of the vector
sum of the electric Df,,*E};* D, *E},, and the vector
sum of magnetic Bj,,*Hj *Bj;*Hj,, components
of the elastic collision field (C) of molecules with
the broadening molecules, pumping BR with
p-polarization (B) and the Rayleigh scattering (R). The
molecular gas is the working molecules H,0 (m) and
the broadening molecules N, (m,).

In this case the molecules H,O in the coherence

volume of BR
AV o~ AV~ Dz Mg o, D

existing in the state k’ participate in the open
self-organization of the "CF+MG" system into an
optically active ensemble of diamagnetic electron-
ion nanoparticles at the MM electron transition
prepared in the range of the magnetic multipole
ksn VR transition. Here Az and mrks - are the
time coherence length and the pumping BR radius,
respectively.

The two-dimensional feedback mechanism is
realized between the energies of the quadratic Stark
8Ws¢11q-0 and SW, Liq-0 Zeeman effects at the critical
conditions for the "CF+MG" system [13, 14].

20

20 L/ 1,q#1; m,>> Ny, >>mp; T°K (2)

—q; +q;

The initial Stark 8Wyg, i, and Zeeman 8Wy,,,_,
energies at the step T, /4 provide the increase of
fluctuations of the diamagnetic energy up to the
threshold value 8W; - at the given asymmetry of
intensities I;g_o/I,q_o#1; Ny~ in the concentration of
photons in the volume (1).

Elastic collision of N, and H,0 induces in H,0 the
electric (3)

de1iq=uigDlig +1/3A,1qVDfig + GigBlig - ©)
and magnetic (4)
dmiuq:_XduiqBﬁ:lq‘Guiqu"q... @

dipole moments [27] with polarizability ayq,
diamagnetic susceptibility -xq;4, quadrupole

polarizability 1/3A,,,, VD, and tensors G4 G, 4. The
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tensors G, Gy 4 are functionally related with the
gyration tensor g, of the molecule H,0.

lin the range of the ruby laser radiation, we use
the V-diagram in the molecule H,0 consisting of two
VR transitions

4.3,(000)>4%, (000) & 5%,,(000) (5)

with the common lowest state 4.;,(000).

The state 4 3,(000) of the molecule H,0 is the result
of displacement by 2A;~345.6 due to the centrifugal
extension [28] and by 24, due to the elastic collision
of H,0 with N,. The state 5%,(000) is the result of
displacement due to the collision. Here (000) < (103) is
the vibrational transition of the molecule H,O and J=4,
5 are the quantum numbers of the angular moment
H,0.
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to be continued

OBBSBJ/IEH KOHKYPC HA COUCKAHHUE 30JI0TOH
MEJOAJIM PAH HMEHHU AKAJEMHKA A.M.ITPOXOPOBA

Poccuiickas akafieMust Hayk 0BbSBNSET KOHKYpC
Ha CoMCKaHwe 30M10Ton Meaann umenn A. M. Mpo-
XOPOBa, MPUCYXAAEMON OTeYECTBEHHBIM Y4EHbIM
33 Bblgatowmecs pabotbl B 0bnactu dpusmkin. Mpe-
Mus yupexzaeHa B 2008 rogy B namaTh 0 aypeare
Hobenesckon npemuyn akagemuke Anekcanzpe
Muxaitnosuye Mpoxopose.

Bce Mbl 3HaeM 0 BeanyanLeM OTKPLITUN Anek-
caHppa Muxainosuya Mpoxoposa, koTopoe BO
MHOTOM WM3MEHWNO He TOMbKO HAy4YHbI Men3ax,
HO W KyNLTYPHOE MMPOBO33PEHNe COBPEMEHHOMO
MOKONEHNS XUTeNe NAaHeTbl. YYeHUKn u Kon-
nern A.M.MpoxopoBa 3HaKOMbI C €ro Hay4YHbIMM
pabotami. HO 3HAYMTENbHO MEHbLLWNA  Kpyr
N0JeA 3HAEeT 0 ero Hay4HO-OpraHW3aLMOHHON
pabote. C 1973 roga Ao 1991 roga akagemuk Mpo-
XOPOB BO3rNaBAsA B Akajemum Hayk paboty OTge-
NeHust GuU3MYecKux HayK, akTMBHO Y4acTBOBAnN
BO BHEQPEHWW fa3epa B pa3BUBAIOLLMECS MpU-
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KnagHble TexHonorun. B 31T nepuog bbin opra-
HU30BaH WHCTWTYT npuknagHou Quamkn, oTeet-
CTBEHHbIA 33 MCCNeSoBaHNS B 061acTU QUMK
nAa3mMbl, MOWHbIX CBY-yCTpOICTB, rapodu3mMkn
W aKycTUKW, ONTUKA U duanku nasepos (1977).
B 1982 rogy Ha 6aze Otgenenust A Gusnyeckoro
HCTUTYTa MM. M. H. Jlebegesa AH CCCP (Mlabopa-
TOpUS Konebanmi, Jlabopatopus GU3MKN NAA3MbI
u Nlabopatopus Qu3nKy TBEpAOTO Tena) bbia Co3-
AaH VHCTUTYT 061uteit dusuki (M0D), u A. M. Mpo-
XOPOB CTanN ero nepabIM AUPeKTopoM. Mpu opraHu-
3aumun mHcTuTyTa A. M. NpOXOpOB 3371011 HOBYIO
CTpYKTYpy NabopaTopuit, NpeaBuas HanpaBneHns
GynyLuero pasBuTUS HayKu M TeXHONOrWA. HblHe
B MHCTUTYTE, HOCSLLEM ero UM, BegyTcs paboTb,
(BSI3aHHbIE C N1a3epHON (M3NKOW M WCMOb30Ba-
HMEM Na3epoB B MEAMLMHE W B TeXHWKe CBS3M,
MCNOAL30BAHNEM MOLHBIX 71a3epoB AN Monyye-
HUS W UCCNEROBAHMS BELLECTBA B IKCTPEMANbHBIX

cocTosHuAX. B MHcTuTyTe 06Wen Guankn BegyT
UCCNefoBaHNS B 061acT BOMOKOHHOW OMTUKM,
aKyCTUKI W TMAPODUINKN.

Cpok npeacTaBneHns pabot: go 11 anpens
2018 roga. YcnoBust yyactust B KOHKypce onybam-
KOBaHbI N0 aapecy: http://www.ras.ru /news/.
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