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DKCIEPUMEHTAIILHO UCCIIEIOBAHO MPOITYyCKaHUe (PeMTOCEKYHIHBIX JIA3EPHBIX UMILYILCOB OJIMKHEro HHMpa-

KpacHoro nmanasona (amuHa BoaHbBl — 800 HM) M T€HEPUPYEMOro MMH H3JIydeHus cylnepKoHTuHyyma (300-

750 HM) TOTPY>KEHHOH B BOMY 30JI0TOH IUIEHKON TOMmMHON 50 HM B 3aBUCHMOCTH OT MOIIHOCTH (DOKYCHPO-

BaHHOTO JIa3epHOro u3iydenus B auanaszone 1-10I'Br. C pocrom ypoBHs BO30yKAeHUsS OoTMedaercs ‘cuHee’

CMeIIeHrEe Kpad II0JIOCHI SKCTUHKIIUU IIJIEHKH, COIIOCTaBJIAEMOE C 3allOJTHEHUEM SJICKTPOHHBIX COCTOSTHU S-30HBI

C HU3KOH IJIOTHOCTHIO COCTOSIHWI B PE3yJIbTaTe NBYX(MOTOHHBIX MEK30HHBIX IIEPEXOJIOB U3 d-30H C BBICOKOMN

IJIOTHOCTBHIO COCTOSHUM.
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1. Bos0y:x/eHrne ILIA3MOHHBIX HAHOCTPYKTYD U3
6/IATOPOIHBIX METAJIJIOB YIBTPAKOPOTKUMU JIA3€PHBI-
mu uMmiyiabcamu (YKWM) aktuBHO wnccieayercs B Ha-
[IPABJIEHUU HEJIMHEHHO-OIITHYIECKO! KOHBEPCUU C ILJIa3-
MOHHBIM ycusieHueM [1, 2], renepaiun “HerepMuaecKunx’
9JIEKTPOHOB I 1eieil porokaraan3a u (HGOTOBOJIBLTA-
ukn [3-5]. Kak mpaBmiio, nmpu 5TOM BBIOMPAIOTCS JI0-
abuisionHble pexkuMbl Y K-Bo36y K 1eHust (MHTEHCUB-
noctu ~ ['Br/cm?), Tak 4ro faxe ¢ yueToM JIOKaJIbHO-
o IJIA3MOHHOTO ycujeHus B 6iuzknem nose (102—103
[0 MHTEHCUBHOCTH 3JIEKTPOMATHUTHOTO I10JIs1 ) TIOPOT 110~
BpEXKJIeHHUs HAHOCTPYKTYD He socturaercs [6]. C yue-
TOM JIOKAJIbHOT'O YCHJIEHUsI, 3JEKTPOMATHUTHBIE IIOJIsT
B ILUIA3MOHHBIX HAHOCTPYKTYPaX OKA3bIBAIOTCS CYIIe-
CTBEHHBIMU, 9TOOBI B MaciiTabe Bo30yxKgatommx Y KU
U3MEHUTh WX JINHEHHbIE U HEJUHEHHbIEe ONTHYECKUe
CBOICTBA W, TaKUM 00OPAa30M, BJHUSTH HA CAM IIPOIECC
IIA3MOHHOTO ycujieHusi. B 6obmunacTBe padboT dhpakTop
MTHOBEHHBIX M3MEHEHUN ONTUIECKUX CBOWCTB IIJIA3MOH-
HBIX MaTepuaJioB 1o geiicreueM YKV He yunrhiBaer-
Csl U CYIECTBYET OYeHb OIDAHUYEHHOE KOJUIECTBO pa-
6ot, rae Takoe camoBoszeiicrBue Y KU obnapyxkeno u
uccseioBato [7]. B KadecTBe HAYAJBHOTO HPUOJIHAKE-
HUSI DU AHAJIN3E BO3MOXKHBIX [TPOSIBJIEHUI CAMOBO3/IEii-
crBus Y KU npu B3auMozmeiicTBUN ¢ pe30HAHCHBIMU YCHU-
JINBAIOIIAMH IJIA3MOHHBIMU HAHOCTPYKTYPAME yI00HO

De-mail: kudryashovsi@lebedev.ru; sikudryashov@itmo.ru

BBIOpATH C/1aO0YCUIUBAIONINE TLIA3MOHHBIE HAHOCTPYK-
TYPBI — HAIIPUMED, TOHKHUE [JIEHKU — U UCCJIEI0BATH UX
MTHOBEHHBIE OIITUIECKIE CBOMCTBA ITPU BHICOKOM BapbU-
PyeMOM ypOBHe BO30y2KJieHusi. B 4acTHOCTH, IIpU B3au-
mojeiictBur YKMW ¢ mra3MoHHBIME OJIATOPOIHBIMEA Mée-
rajutamu (B 6osiee 0BIIEM CIydae — ¢ IePeXOHBIMEI Me-
TaJulaMi C 00JIaCTAMU S- U d-30H, COOTBETCTBEHHO, C
HU3KOW ¥ BBICOKOW IIJIOTHOCTBIO JIEKTPOHHBIX COCTOSI-
HUI B 9HEPreTUYECKOM CIEKTDE) B DPEXKUME CHUJIBHOIO
doroBoz3oyxaenus YK nposmasiorca sdpdexTsr Ha-
CBINEHNsI JINHEHHOTO M HEJMHEHHOro MOIJIONeHus! [8—
10], B ToM gmcie — ¢ HeJlMHEHRHON dMUCCHE IIEKTPO-
HOB 1 mwiasMbl [11,12]. B Hacrosmiee BpeMmsi cOOTBeT-
CTBYIOIIMiE MIHOBEHHBIE PacCIpeiesieHns] 3JIEKTPOHOB B
SHEPIeTUYECKOM CIIEKTPE UCCJIEAYIOTCS IIPU yMEPEHHOM
Bo30Oyxkmennn Y KV HaKaIKU C NCIIOIB30BAHIEM BPEMSsi-
pa3pereHHo#t AByxX(hOTOHHON IMUCCUU, UTHUITUUPYEMOT
npoousiMu YK, n macc-crekTpaibHOit peructparueit
bOTO3IEKTPOHOB PA3HBIX IHEPTHil B KAYECTBE METOIA
sonuposanus [13]. Kpome orpaanyeHHOro ypoBHsS BO3-
Oy2KJIeHUsI MATEPHUAJIOB, IJIsi JAHHOI'O METO/a MOXKET
UMEeTh MECTO HEOTHO3HAYHOCTH B MHTEPIIPETAINN TIOJTY-
JaEeMbIX IHEPreTHUIECKUX CIIEKTPOB (POTOIJIEKTPOHOB B
CBSA3U C CaMOM 3JICKTPOHHON JUHAMUKON.

B mnacrosmeit pabore paccMaTpUBAETCS IMIPAMAs
ONTUYECKAs TUATHOCTUKA 3AIOJHEHUS BO30YKICHHBIX
9JIEKTPOHHBIX COCTOSIHAN B S-30HE 30JI0TA B YyCJIO-
BUSIX CHJIBHOIO JBYX(OoTOHHOrO BO30Yy:KieHusi ¥ KU
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BUK-mnanazona ¢ uCHOOJIB30BAHUEM YIHBTPAKOPOTKUX
UMIIyJIbCOB u3jyueHus: cynepkontunyyma (CK) [14],
30HJUPYIONHUX TOHKYIO (DOTOBO3OYKICHHYIO IJICHKY
MeTaJLIa.

2. B ucciieioBaHusx UCHOIb30BAJUCH 30JI0THIE ILICH-
KI TOJIIuHON d ~ 50 HM, IIOJIyY€HHBIE U3 MUIIEHU 30JI0-
ta (ancrora — 99.99 %, Céepbank PD) merosoM HE3KO-
BaKyyMHOI'0 MarHeTPOHHOI'O HAIBLICHUS HA IOIJIOXKKY
dbaropura (CaFz) Tommuuoit 2 mm. Ournueckue criek-
TPBI IIPOILYCKAHMS ILJIEHOK OBLIN MOJIYYeHbI ¢ OMOIILIO
cuekrpodoromerpa CP-2000 (puc. 1a).

1.0
L White-light supercontinuum (a)
2o/ [
8
g L
€06 Plasmon
© i resonance
£ 04
g Pump
g
= 0.2
O | | |
400 600 800 1000
Wavelength (nm)
Silica Au  CaF, (b)
Laser window Fluid cell film window Ontical
ptica
beam fiber

Puc. 1. (IIpernoii onmaita) (a) — Cuekrp smHeitHOroO 1pO-
[yCKAHWs] HAHOKPHUCTAJIMIECKUX 30JIOTHIX ILJIEHOK TOJI-
muHOoi 50 HM Ha duroopuToBOil MO OKKe. [lokasaHbl
[IOJIOYKEHUSI IJIA3MOHHOIO PE30HAHCA HAHOKPUCTAJLIIUTOB,
[IOJIOCHI (DEMTOCEKYHIHOTO JIa3epa HAKAYKU M JIUANIA30H
songupymomero CK-usnydenus. (b) — Biok-cxema duia-
MEHTAIMOHHON MeHepaIuu CyIepKOHTHHYYMa B BOJE, BO3-
Oy2K/IeHUs U 30HIUPOBAHUS 30JI0TON NJIEHKH HA TPOCBET

st BO3OYKJIEHUSI U CIIEKTPAJbHOW JTUATHOCTUKU
HCIIOJIB30BAJIOCh U3JIy9€HNE TUTAHCAI(QUPOBOIO Ja3e-
pa (800mMm, 100dc, 10Tn) c smeprueit B uMmiyJbce
o 1.2m/Ix (MakcuMmasibHAsS MUKOBasi MOIIHOCTH P &2
~ 12TBT), KoTOpas M3MeHsIaCh OMHADHBIM JudpPaK-
[IMOHHBIM OcJiabuTesieM u (POKYyCHPOBAIACH CTEKJISTHHOM
smuzoit K-8 (dokycHoe paccrosinme — 45MM) B stueii-
Ky C JUCTUJIMPOBAHHON BOJAON JABOMHON II€pErOHKU JJIu-
HO# 5CM Uepe3 BXOJHOE OKHO m3 crekyia K-8 nHa mo-
BEPXHOCTH 30JI0TOH ILUIEHKN Ha (hJIFOOPUTOBOM TOJIOK-
ke (puc. 1b), KoTopast BBIIOJHIIA POJIb BBIXOJHOTO OK-
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Ha saeliku, npo3padnoro B Y O-NIK mmanazone. Aueiika
pacroJsiaraJjachb Ha JBYXKOOPAUHATHOI MOTOPU30BaHHOM
mwiar¢dopMe, YIpaB/IsieMOil MEPCOHABHBIM KOMIIbIOTE-
pom. s kammbposku mcrounmka CK B mpyroit ce-
pun m3mepennii nziayderne CK remepupoBasocs B 00b-
eMe BOJbl B siYeiiKe C BBIXOJHBIM (DJIIOOPUTHBIM OKHOM
6e3 3ost0Toi#t twrenku. Cuexkrpol CK-u3mmyaenust fjs pas-
JIMYHBIX TUKOBBLIX MormuocTelr YKW u mojioxkennii reo-
MEeTPUIECKOr0 (DOKYCa OTHOCUTEJIBHO 30JI0TOM ILJIEHKU
cobupasiiuch 3a 100 UMITYJIbCOB C MTOMOIIBIO JIMH3BI U3
IJIABJIEHOTO KBapIa ¢ (DOKYCHPOBKON IIPOIIEIIIEro n3-
JIyYEHUsI B AIEPTYPY BXOIHOI'O OINTHIECKOIO BOJIOKHA
(nutaBiienblit KBapir) crekrpomerpa AvaSpec-ULS3648-
USB2 (cuekrpanbubiii guanazon — 200-760 uM, paspe-
urerue ~ 0.3 HM). B nporecce crieKTpaibHbIX U3MepeHui
sTueliKy epeMerray B MOoNepevIHoi I0CKOCTH ([epIeH-
JMUKYJISPHON HAMPABJIECHUIO PACIPOCTPAHEHUS JIA3EPHO-
ro usJiydeHus) Bo uzbexkanue abisluy IJIEHKH, JIOCTU-
raeMoil B CTAIIIOHAPHOM PEXKHMe.

3. Usmepenne crekrpoB CK 6e3 u ¢ 30J10T0i1 111eH-
KoOIi B 3aBrcuMOCTH OT MotHocTy ¥ KU nmokassiBaer npu
HAJIMYUH IJIEHKH CYIECTBEHHBII ITPOBAJI B BUIUMOI 00-
JIaCTH, KOTOPBIN MpeTepIeBaeT “‘CHHuit’ CABUT JJIMHHO-
BOJIHOBOT'O Kpasl ¥ YMEHbIIIEHUE TJIyOUHbI [0 MEPe pOCTa
P (puc.2). C oupeseieHHbIMYA, YKA3AHHBIMUA HUKE JI0-
nymennsavu nagaomniee CK-u3myaenne MoXXHO paccmar-
pUBaTh KaK HU3KOWHTEHCHBHBIN MIUPOKOIOJOCHBIH UC-
TouHuK 3oHaupyomux Y KU, rie Bo30y:KIeHne B mpe-
Jesiax (DUIAMEHTOB B BOJIE OCYIIECTBIISIETCS IPENMYIIe-
crBeHHO ucxomabivu YK Hakayku Ha JJIMHE BOJIHBI
800 HM, ¥ HOPMHUPOBATH CIIEKTPBI IIPOITYCKAHUS [LJIEHKU
Ha cuekTpsl nagaionero CK-uzmydenns npu anajgornd-
HBIX MOIIHOCTAX. Pe3ysibTupyomuii CueKTpaabHbIA KO-
3¢ HUIUEHT IPOIyCKaHUs 30JI0TOM ILJIEHKU B MaciiTabe
VKU nakadky MepecYuTHIBAJICA C yIETOM €€ TOJIIIHU-
Hbl 1 KO3 duimeHTa npornycKanus (GJIIOOPUTHON MO~
goxku (/20.93) B koaddunument sxkcTunKImMu (puc. 3).
Paccanranubie cnexktper CK-30mHIupoBanms B0O30yxK-
JIEHHOHM TJIEHKW HEIJIOXO COTJIACYIOTCS CO CIIEKTPOM
HEBO30YKJIEHHOW ILJIEHKHU, I[I0JIy9eHHBIM METOJOM CTa-
[IUOHAPHOM CIEKTPO(OTOMETPHUH, JayKe HEeCMOTPs Ha
BPEMEHHOE U MPOCTPAHCTBEHHOE YCPEIHEHNE IPOITyCKa-
HUsi 110 00J1aCTU BO30Y2XKJIEHUs ILJIEHKH, & TaKXKe JIPy-
rue SKCIIEpUMEHTaJIbHbIE ITOrPENIHOCTH, OOoJIbIlIeil Ja-
cThIO cBst3aHHBIe ¢ renepanueit CK-usmydenust.

IIpumeuaarebHOIT 0COOEHHOCTBHIO CIIEKTPOB KO3 D U-
[IMEHTA SKCTUHKIINU POTOBO30Y K IACHHON 30I0TOMH TIJIeH-
KA Ha pUC.3 SIBJISIETCS] MOHOTOHHBIN “CuHMIT’ CIABUT C
pocToM P JIMHHOBOJHOBON T'paHUIb 3ddeKTa, KOTO-
past OTCYTCTBYET B CIEKTPE HEBO30YKIECHHOIO MATEPH-
ajia (Tor ke pucyHoK ). ['panuna nogsisiercsa B 06JacTu
~ 750 um (sHeprust porona — 1.6-1.73B), uro npumep-
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Puc. 2. (Isernoii onnaiin) (a) — Cunekrpol CK-smuccun npu puiaMEeHTAIMOHHONW IeHEPAIMU B BOJE JJIsl PA3HBIX MHUKOBBIX

momrocreit YKH. (b) — Coorsercrsytomue crnexkrpsl naTencusroctrn CK-uzmydenuns, mporeamero ganee 4epe3 30710TYIO

IJIEHKY

Wavelength (nm)
500

300

8GW

L . -1
Extinction coefficient (cm )
=

4 3 2.5 2 1.7

E (eV)

Puc. 3. (IIsernoit ormaiin) CrnekTpbl KoadpumuenTa sKc-
TUHKIUH 30JI0TOH TIEHKH — HEBO30YKIEHHOMN (TEMHaH
KpHBasdi, CTAIMOHAPHAs CHEKTPODOTOMETPHUS) U BO3OY K-
nernoit YKV makadkm ¢ BapbUPyeMOil MTHKOBOH MOIITHO-
ctpio 1-8 'BT B 3aBUCHMOCTH OT JJIMHBI BOJIHBI (BEPXHSIs
OCb) M SHEPIUM KBAHTOB M3JlydeHus (HUKHsst ocb). 2Kesr-
TBIM IIBETOM BBIZeJIeHa OOJIAaCTb IIJIA3MOHHOIO DPEe30HaH-
ca IUIeHKY, (DUOJIETOBOM CTPEJIKOM MOKA3aHO IIOJIOYKEHHE
yposust Pepmu HeBO3OY K AeHHOrO 30510Ta. Paszbpoc Besan-
YUHBI KO DUIMEHTa IKCTUHKIUNA JJIsi Pa3HBIX MOIIHO-
cTeil CBSI3aH C 9KCIIEPUMEHTAIBHBIMU IOIPEITHOCTSIMA T'e-
nepannn CK-nzmydenns

HO COOTBETCTBYET SHepreTudeckoil meu B 1.7 38 mex-
Iy moToJKOM d-30H u ypoBHeM Pepmu HEBO3OYKIEH-
HOTO MaTepuaJa [15] W 3aMETHO NPEBBIMNAET BEJIUIH-
uy dorona YKU nakauku (1.553B). C pocTtom MoIHO-
cru YKU njimHHOBOJIHOBaS IPAHUIIA CIEKTPA SKCTUHK-
I Ha puc. 3 capuraercda g0 650 HM — IpuMepHO Ha
0.45B. IIpuposa caBura CBA3bIBAECTCSA HAMU C 3ATIOJTHE-

HUEM 3JICKTPOHHBIX COCTOAHUN S-30HBI C HU3KOU IIJIOT-
Hocrbio [15] B pesyibrare nByX(OTOHHBIX NEPEXOIOB
Yepe3 yKa3aHHYyIO IeJib U3 d-30H C BBICOKOIl ILIIOTHO-
CTBIO CHEKTPA YHEPIeTHIECKUX COCTOAHI — 3 deKToM,
paHee OTMEYABIIIMCS JIJI TIEPEXO/IHBIX METaJjjIoOB U, B
YACTHOCTH, 30JI0Ta JJIs YCJIOBUN MHTEHCUBHOIO JIMHEH-
HOTO U HeJmHeitHOro Bo30yxKAeHus YK [6,8-10].
st onenku 3ddexTa 3amoHEeHns JIEKTPOHHBIX
COCTOSIHU IIPEJIIToJIarajiock, 9ro 3pdeKT IBYX(pOTOH-
HBIX MEXK30HHBIX d-S Iepexo/oB st (POTOHOB C JIJIU-
uoii BosiEbl 800 HM CyIIeCTBEHHO BbImie, dem 3bdeKT
BHYTPU30HHBIX S-S IEPEX0JIOB, 4TO paHee ObLIO MO-
Ka3aHO HAMHU [IJIsI PE30HAHCHBIX YCJOBHIl IOTJIOIICHUS
B OOJIACTH IJIA3MOHHOTO PE30HAHCA C WCIOJIH30BAHU-
eMm YKU ¢ pmuoit Boarsr 1030 M [10]. Torma nepe-
HOC 9JIEKTPOHOB B $-30HY (¢ uMuTupyomumM 3¢ dekTom
02Ke-PEKOMOUHAITI, yKe BKJIFOYEHHBIM B KO DUITHEHT
JIBYX(OTOHHOTO NOrJIOImeHus (3) cocTaBuT Hopsiika [10]

TI)?r
N(I) = %,

(1)
YTO IPUOJIMKEHHO COOTBETCTBYET CILIOMHOMY (“XOJI0/1-
Homy”, T' = 0 K) 3anonnenuo kBasunapaboanaeckoii s-
30HBI C IJIOTHOCTBIO COCTOSIHWIT BO/m3u sueprun Pep-
v g(1.63B) ~ 2.4 - 1022cm®/5B [15] ma rryGmmy
1.6 + A(I)3B, rue 1.65B — nosoxenne sueprun Dep-
MU HaJI IPUHSITHIM 33 HAYAJIO0 OTCYETa IOTOJIKOM d-30H,
a A(I) < 1.69B — caur BBepx yposus ®Pepmu Bese-
cTBHE JBYX(DOTOHHOIO 3aII0JIHEHUsI COCTOsTHUH (3 deKT
Bypmrreiina—Mocca) B Buie

1.6+A
N(I) ~ g(e)de o< A. (2)
1.6
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TTockoubky n3menenune narencusuoctu Y KU nakad-
Ku B dpujaMeHTaX C POCTOM MUKOBON MOIIHOCTH UM-
IIYJIbCOB JOCTATOYHO CJIO2KHO OIEHHUTH, JJIS TOJIYKOJIN-
YECTBEHHBIX OIEHOK OBLIN MPOBEIEHBI KAJOPUMETPIIe-
ckue uaMepenus KodduimenTa npoiyckanus [10] ms
TOI Ke 30/10TOH IIeHKu Toymuuoil H0uM (Ha duro-
ODUTHOH HOJJIOXKKE) B BO3/yX€ 110 OTHOIIEHUIO K Ca-
vuM YK nakauxu (800 rM) BApbUPYeMON HHTEHCUBHO-
cru I (puc.4). 3amMeTHO, 9TO IUATIA30H HHTEHCUBHOCTH,

=)
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Puc.4. (Lpernoii onmaita) 3asucumocts Kosddunmenrta
nporryckaaus 3osoroil mwienkoit (50 um) YKU nakauku c
nymHO# BostHbI 800 HM OT IMKOBOW MHTEHCHBHOCTH 1131410~
mero uasydeHus. [IyHKTUpHOI JMHMEN TOKa3aH HavYalb-
HBIIl yPOBEHDb IPOITyCKaHUsI, 0003HAYUEHBI PEXKMMbBI HACHI-
IIAIOIIErocs IBYX(OTOHHOTO IOIVIOIIEHNS U yBEJININBAIO-
IIIETOCsT TIOTJIOIIEHUsT CBOOOIHDBIX HOCUTEJIeH

rjle TPOIyCKAaHWe IUIEHKU PACTET B CHJIy HACBIIEHUS]
JBYX(OTOHHOTO TIOTJIOIIEH IS TIEPE/T TIOCJIE Y TOTIUM CITa-
JIOM U3-3a POCTa, MOIJIOMIEHUST HAIPEBAEMBIX CBOOOIHBIX
HocuTesell (MCXOMHBIX U (DOTOUHIKEKTUPOBAHHBIX), CO-
crasister 3-10 TBt/cm?. dTor sManazon MOXKHO COOT-
HECTH C yCJIOBUSIME BO30YKJI€HUSI ITOH IIEHKH B (buia-
MeHTax, TJie, COMIACHO pacueraM [16], mocTuratorcst jo-
KaJIbHbIE WHTEHCUBHOCTU BO3OYKIAIOINIEr0 M3JTyIeHUs,
HE HPEBBINIAIONINE YKA3AHHBIX. AHAJOTUIHO, OJIHOUM-
yJIbCHAsI abJIsIIUsI 30JI0TOM IJIeHKY B (busiaMeHTax (Tu-
MUIHBIA Topor abssamuu B Bo3ayxe Y KU ¢ gumoit BoJ-
et 1030 M ~ 0.1 [Tk /em?, wim ~ 1 TBr/cm?) noarsep-
JKJIAeT JIOCTHXKEHHME STOrO JIUANA30HA WHTEHCHBHOCTU
YKU.

i HEepPEe30HAHCHBIX YCJIOBUU  1BYX(OTOHHOTO
[OIJIONIEHNs] B 30JI0T€ BeJUYIHHA [ MOXKET YMEHb-
IMUTHCS HA JBa~-TPH IOPsJIKA [0 CPAaBHEHHWIO C De-
soHaHCcHBIME (Hanpumep, 3 ~ lcem/MBr [10]), Te.
cocraButh ~ 1-10cm/I'Br  (manpumep, maa YKIU
B(630aM) ~ 10cm/T'Br [6,17]), uro o6GbIYHO Ha-
IMucbma B 2K9TD
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O/omaeTcsd I pa3HBIX MAaTepPUAJIOB B OTCYTCTBUE
Ia3MOHHOrO pesonanca [18,19]. Torma, cormacuo
BeIparkeHno (1), Ipu MaKCUMAaJbHONW MHTEHCUBHOCTH
~10TBt/cm? (¢ yuerom KoadbbunmenTa mpormycKanus
~0.1 (puc. 1a) unrencusnocts B mwienke ~ 1 TBt/cm?)
ILUIOTHOCTb  (POTOMHKEKTUPOBAHHBIX HOCHTEJIEHl  COo-
craur N ~ 10*'—10%2 mocureneit/cv®. C yuerom
IUIOTHOCTU COCTOSIHUI S-30HBI BO/m3n sHeprun Pepmu
g(1.65B) &~ 2.4-10%2 cm3 /3B, corstacuo Bbipaxkenuio (2),
oxkujaembiit ciasur ypoas Pepmu cocrasut 0.1-13B,
9TO MOJIYKOJUYIECTBEHHO COIJIACYETCH C HAOJIIOIaeMbl-
mu B pabore casuramu 0.1-0.45B u moarBepxKaaer
pejraraeMoe 00 bsICHEHHeE.

4. Takum obpazom, B maHHoit pabore myrem ¢u-
JIAMEHTAIIMY B BOJIE BBICOKOMHTEHCUBHBIX YJILTPAKOPOT-
kux HK-ma3epHbIX HMITyJIbCOB HAKAYKM Te€HEPUPOBa-
JINCb HU3KOMHTEHCUBHBIE YJIBTPAKOPOTKNAE HMITYJIbCHI
IIIIPOKOIIOJIOCHOI'O U3JIyYeHUsl CYIIePKOHTUHYYMa, KO-
TOPBIE UCHOJB30BAJIUCH JJI JIUHEHHON CIEeKTPOCKOIINN
MIPOILYCKAHUSI 30JI0TOM IJIEHKU B 00JIACTH €€ B3amMO/Ieli-
crBus ¢ punamerToMm. OGHAPYKEHHBIH 3P DEKT MosTBIIe-
HUA U TTOCTIEIYIONEro “‘CHHero” CABUTa, JIMHHOBOJIHOBO-
ro Kpas CIeKTPOB K03hduiimenTa IKCTUHKIINA [IJIEHKA
C POCTOM IHUKOBOM MOIIHOCTH MMILYJIbCOB HAKAYKU CBSI-
3BIBAJICS C 3ACEJIEHUEM 3JIEKTPOHHBIX COCTOSIHUIT S-30HbBI
30J10Ta B pe3yJsibTare ABYX(MOTOHHBIX MEXK30HHBIX d-$
[IEPEXOJI0B B MacHITabe BO30YK/IAIOIIEr0 MMITYJIbCA.

Pabora mogmep:xkana rpamroMm MuHHCTEPCTBa BBIC-
nrero obpaszosanusi jyisi Yuusepcurera UTMO (074-
U01) u rpanrom Poccuiickoro donma dyHmameHTaIb-
HBIX nccsreoBanuit (mpoext # 17-02-00648).
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