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2.6.4. Boasinoe «HeliTpuHO» D pexT BosikoBa

AJcurHa JOMyCKaeT CyIIECTBOBAHUE «HEHTPHHO» HE TONBKO 3JIEKTPOHHOTO
Y TIO3UTPOHHOTO TUMA. BO3MOXKHO CyIieCTBOBaHHE U MPOTOHHBIX U HEUTPOHHBIX
«He#iTpuHO». bonee Toro, AJicurHa nojaraer, 4To «HEHTPHUHO» MOTYT OBITh Tak
K€ aTOMHBIMU, MOJICKYJIAPHBIMU U KJIACTCPHBIMU. Bce atn ((HeﬁTpHHO» HUMCIOT
OJIMHAKOBYIO CTPYKTYPY, OITUCAHHYIO B 1. 2.6.2, HO OTJIMYHBIE Pa3MepBhl.

Paccmotpum, aist npuMepa, TMIIOTe3y O CYHNIECTBOBAHMU BOJSTHOTO KilacTep-
HOTO «HEUTPUHOY.

Cotpynuux MI'Y um. Jlomonocosa }O.B. BoikoB npoBen HECKOJIBKO JKCIIe-
PUMEHTOB C OMarHM4eHHOH BoloH. OH Ha JBE HEENN TOMEIIA aMITyJIbl C IUC-
TWTHPOBAHHON BOJIOH (TOYHEE HUOUCMULIAMOM) B MOIITHOE MaTHATHOE TOJIE C
nHayknuer nopsaka ~ 0,5 Tn. Janee 0. B. Bonkos HaGmonai, 4To B pe3yiib-
TaTe Takoil oOpaOOTKM OMarHWYEHHBIH OMAMCTIILIAT MpHOOpeTan HEKOTOpEIE
HETpUBHUAJIbHBIE CBOMCTBA.

Bo-nepBeIX, BeC aMITyJI ¢ OMarHU4E€HHBIM OMIMCTHILUIATOM YBEJINYUBAJICS HA
~ 22107 r. Ecm 310 yBemueHue Beca GUIMCTHILIATA CBS3aHO C MPHPOCTOM
€ro Maccel, TO 3TO O3HAYAET, YTO 33 BPEMsI €ro UINTEIBHOIO NPEeOBIBAaHUS B
MOIIIHOM MarHUTHOM I10JI€ OUAUCTIIIIAT HAKAIUIMBAET OYEHb OOJIBIIYIO IO Mep-
KaM MHUKpOMHpPaA S9HEPruro. [Tocne u3BneueHus aMIryJ € 6I/IJII/ICTI/IJ'L]'ISITOM nu3 mar-
HUTHOTO IOJIA MPUPOCT UX BECaA MOCTCIICHHO YMCHBIIACTCA U B TCUCHUC TEX KE
JBYX HEJEJb IMPAKTUYECKH MOJHOCTHIO MCYe3aeT. DTO O3HAYaeT, YTO OMarHu-
YEeHHBIN OMIUCTHIUIAT TOJHOCTBIO «BBICBEUMBAETCS» (T. €. cOpachIBaeT JIOIOJ-
HUTENBHYIO SHEPTUIO B BHJE HEKOETO M3JIy4YEHHs) U BO3BPAILACTCs B MCXOAHOE
COCTOSIHHE.

Bo-BTOpBIX, €Cli Ha aMITyJIbl ¢ OMarHMYEHHBIM OMIMCTHIUIITOM HarpaBUTh
KOTE€PEHTHBIN JIyd KPacHOTO CBeTa (B YaCTHOCTH JIyd OOBIYHOH Jla3epHOW yKas-
KH), TO OMarHWYeHHBIH OMOUCTHILIAT PENAKCUPYeT B HMCXOIHOE COCTOSHHE B
TedeHue Bcero 1,5 — 2,5 MuHyT.

B npyroii cepun sxcnepumentoB 0. C. Bonkos Habmromai, 9ro mpu pas-
MAarHu4yMBaHUHU 6I/I[ll/ICTl/IJ'lJ'l§ITa MOCPEACTBOM KOI'€PEHTHOI'O JIydya CBE€TA, OMarHu-
YEHHBIH OMIUCTHIUIAT MCIYCKaeT M3JIyuyeHHe (He SICHOW NPUPOJbI) B TOM JKe
HaMpaBJICHUH, Kyaa ObUT HAMPaBICH JydY Ja3epHOW yka3ku. J[aHHOe CTpaHHOE
n3JIydeHne 00J1a1ano BEICOKOM NPOHUIIaEMOil cllocoOHOCThIO0. BoKOB cTaBmi Ha
ITyTH PacHpOCTPaHEHUs JIyda KPacHOTO Ja3epa, MpPOIIEIIEro 4epe3 aMIryiy ¢
OMAarHMYEHHBIM IHCTHIUISTOM, pa3iMuHble TBEpIble HpenMeTsl. JlaHHbBIE Ipe-
rpajbl HE TPOIYCKAM JIyd Jlazepa. TeM He MeHee, CIIEKTPOMETp, YCTAaHOBJICH-
HBIN 32 mperpagamu, GUKCHPOBAT MOTOK CTPAHHOTO M3ITyYECHUs], HACTOIBKO MH-
TEHCHUBHOTO, YTO BBIIIEN U3 CTPOS TyBCTBUTEIBHBIN 3JIEMEHT CIIEKTPOMETPA.
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Ilooobno20 poda sxcnepumenmovi NPOBOOUNUCH U NOO PYKOBOOCmMBOM A.B.
bobposa 6 Oproscrkom eocydapcmeennom mexnuueckom ynueepcumeme [32].

B smux sxcnepumenmax na nymu pacnpocmpanenus ayya aazepa ycmanas-
JUBANUCHL HenpoHUyaemvle Olia ceema npezpadvl. Tem He menee, 3a npezpaooi
guxcuposanucs paziuunvle nPOAGIEHUA HeK0e20 uziyyenus, komopoe A.B. boo-
POB U €20 COMPYOHUKU CEA3bIBAION C CYUeCME08AHUEM HANPABIEHHO20 8030¢€li-
CMEUsL MOPCUOHHOZ0 NOJIA.

s oOwsicHeHus skcriepumenTtoB HO.B. BosikoBa ¢ omarHu4YeHHOW BOJON
AJcurHa BeIIBUHYJIA CAEAYIOUTYI0 runoresy [33].

MHorue »KCHEepUMEHTHI, IPOBOJUMbIE Pa3IUYHBIMU IPYNIaMH HCCIEeI0Ba-
TeJeH, TOBOPAT O KJIACTEPHOH CTPYKType BOAbI (CM., Hampumep, [34]). ITox Bo-
JSHBIMU KJIaCTEPAMU B OCHOBHOM IIOPa3yMEBAeTCsl CBA3aHHOE COCTOSHHE OKO-
JI0 ABYX MWJITHOHOB MOJIEKYT BOJBIL.

BopsiHble KacTepsl MPOSIBISIOTCS, HAIPUMED, IPU 30HIUPOBAHUN BOABI KO-
TepeHTHBIMH MCTOYHMKaMHU cBeTa. Ha puc. 2.6.5 mpuBeneHsl pe3yabTaThl TAKUX
3KCIIEPHMEHTOB. PasMephl BOISHBIX KIIACTEPOB OLEHUBAIOTCS TOPsIKa ~ 10 cM.

a)mnpu t=4°C 6) mpu t =20 °C B) ipu ¢t =75 °C

Puc. 2.6.5. KiactepHas cTpykTypa BoasL Pasmepst kinactepos ~ 10 cm.
®dotorpadun npencrasuin CvupaoB A.H.

AJcWrHa monaraet, 4To IpHu JTUTEITFHOM HaXOXKJICHUH BOJBI TIOJ] BO3ICHCT-
BHEM MOIIHOIO MarHUTHOTO TIOJIsl €€ KJIacTepbl 1e(OPMUPYIOTCS, & BOKPYT HUX

BO3HHUKACT BpaIICHUEC BaKyyMa, T. €. HABOAUTCI MAr"HuMTHOC II0JIC (CM. puc.
2.6.6).
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Bpamenue Bakyyma
BoxsHoii knactep BOKpPYT zAedopMu-
POBAHHOTO BOASHO-
o KjacTepa

Puc. 2.6.6. BpamarensHoe qBIKeHHE BaKyyMa (MIIM MarHUTHOE T0JIE)
BOKPYT J1e(pOPMHPOBAHHOTO KJIACTEPa BOJIBI

JlaHHas cuTyanys B TOYHOCTH COOTBETCTBYET HABEJCHUIO IOJISI BAKyyMHOM
UHIYKLIUH BOKPYT Je(OpMHPOBAHHOTO S/Ipa ABMKYILEToCs «dekTpoHa». ITo-
3TOMY AJICHTHA TOJaraert, 4To MOBEJCHHE BaKyyMa BOKPYT KJIacTepOB OMarHu-
YEeHHOI BO/IbI MOXET OBbITh OmnucaHo AByMs Merpukamu Keppa Buga (2.5.11) u

(2.5.12):
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rae B JaHHOM Ciiydae
e ~107cem

— paanycC BOAAHOI'O KJIAaCTEpa,

2 2 2 2 2
a =a :(—02) = Fgk ~ Tk

— KBapaT mapamMeTpa dJUIMNTHIYHOCTH BOASHOTO KiacTepa, KOTOPBIA MpuOIu-

JKEHHO paBeH KBaJIpaTy €ro paamyca ry.

JlnvHa BOTHBI KpacHoro ceera A= 0,6 + 0,65 MkM ~ 6,5-10 cM  consmepu-
Ma ¢ pa3MepamMu BO30Y>KIEHHBIX BOISHBIX KiacTepoB. [loaToMy iryd na3zepHOM
yKa3k# (T. €. KOTePEeHTHOr0 MCTOYHMKA KPAaCHOT'O CBETa) MOXKET OKa3aTh Clie-
JyIolliee BIHSIHAS Ha OMarHHYeHHBIE (T. €. BO30YXIE€HHBIE) KJIaCTEePHI BOBI.

Bo-mepBBIX, KOT€pEeHTHBII JTy4Y KPaCHOTO CBETa MOKET CTHMYJIMPOBATh BO3-
BpallleHHe BO30Y)KJICHHBIX MarHUTHBIM I10JIEM KJIaCTEPOB BOJBI B UCXOJHOE CO-
crostuue. [Ipu 5TOM MHAYKTHBHOE BO30YXXIEHHWE (T. €. BpalleHHe BaKyyMma BO-
KPYT' KJIacTepOB) MOKET HE MPOCTO MCYE3HYTh, a U3IIyYUTHCS B BUJE BOASHOTO
CHEHUTPUHO», KOTOPOE MOXKHO OmHcaTh MeTpukamu Buaa (2.6.1) u (2.6.2), xoto-
pBle HoTy4aroTcs U3 MeTpHuK (2.6.21) u (2.6.22) npu r;, — 0:

- U CyOKOHmMA
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a, — cyOKOHTHBIN ITapaMeTp IIMITUIHOCTH BOJASHOTO KJIacTepa;

a, — aHTUCYOKOHTHBIN NMapaMeTp 3/UIMITUYHOCTH BOJSTHOTO KJIacTepa;

Fgk ~ 10°cM — yCcpetHEeHHbIH panyc BOASHOTO KIacTepa;

Vi — CKOpPOCTb MEepPEMEIEHNUS BOASHOTO «HEHTPHHOY» TOCTIE €T0 U3ITyUCHUSI.
TakuMm 00pa3oM, COrJIaCHO MPENCTABICHUSIM AJICUTHBI, METPUKO - THHAMH-

YecKkrue KOHPUTYypalMu pa3inuHbIX «HEHTPUHO» OJUHAKOBBI. OTIMYAIOTCS OHU

TOJBKO 3()(HEKTUBHBIMU pa3MepaMu (cM. puc. 2.6.7 a,0).
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a) KOHTYPBI BOJISTHOTO 0) KOHTYPBI AJIEKTPOHHOTO
CHEUTPUHO» CHEUTPUHO»

Puc. 2.6.7. «He#tTprHO» pa3mudHBIX BAKYYMHBIX 00pa30BaHUN OTIIHYAFOTCS
B OCHOBHOM 3(p(peKTUBHBIMHU pazMepaMu

Bo-BTOpBIX, IpH BO3AEHCTBUU KOTEPEHTHOTO JIyda CBETA, M3JIyUYEHHBIE BO-
JSTHbIE (HEUTPUHO» HAHU3BIBAIOTCS HA HUX. TO €CTh BOJSHBIE «HEUTPUHO», OT-
JETHMBIINCH OT BOJSHBIX KJIACTEPOB, HAYWHAIOT IEPEMEIAThCSI B OCHOBHOM B
HarpaBlieHHH BekTopa IIoMHTHHTa TOH MOHOXPOMATHYECKOH 3JIEKTPOMArHUT-
HOM BOJIHBI KPaCHOTO CBETa, KOTOPAsi HHULIMHPOBANIA X N3JTydeHHE.

IO.B. Bonxosy Heckoavbko paz y0asaiocb npooeMOHCmpuposams d¢hgexm
«OMPUYAMENbHO2O0 O0ABNEHULY IYYA KO2EPEHMHO20 C8eMAd HA OMASHUYEHHYIO
600y. OH nomewjan amnyny ¢ OMAcHUYEHHOU 6000l HA NJIOM U3 NEHONIACMA,
NAABAIOWUT HA NOBEPXHOCIU B00bL. JIyY 1a3epHOU YKA3KU HANPABISLICS HA AM-
nYIy ¢ 8000U 800Jb OCU HMOU amnyavl. IIpu 5mom 6 HeKOMOpLIX CAYYasx niom ¢
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OaHHOU AMNYIOU HAYUHAT NIbIMb HABCMPeEYY IVYY A3ePHOU YKA3KU OM YeHmpa
eMKOCmU ¢ 80001l K ee Kpario, 20e HaxX0Ouics aazep.

B pamxax obcysicoaemoun 30ecy eunomesvl Ancuena obvsicHsiem s3mom 3¢h-
hexm mem, umo 600siHbIE KHEUMPUHOY OMOESACH OM OMASHUYEHHO20 KIACHe-
Pa 6 HANpasieHuu pacnpoCmpanenus Iyud KpacHo2o ceema, OMmaiKueaemcst
om 9mozo Kracmepa, 4mo npusooum k sggexmy «omoauuy [33]. Ilpu smom
NAOM ¢ OMACHUYEHHOU AMNYIOU HAYUHAEM NEPeMeuamvcsi 6 HANPAGIeHUU UC-
MOYHUKA KO2EPEHTNHO20 U3TYYEHUSL.

Heobxooumo, oonaxo, ommemums, umo Oannviii 3¢pgpexm FO.B. Boaxosa
nonyuancs He pe2yusipno. Mnozoa niom ¢ amnynoi noo 6ozoeucmeuem iyua
c8ema HAYUHA NabIMb 6 NEPREHOUKYIAPHOM OM IyYd C8ema HaANpaGIeHUU.

Ancurna moJjrara€t, 4YT0 Ha OCHOBAHUH H3JIOXKCHHBIX 371€Ch Hpe].'[CTaBJ'IeHI/Iﬁ
MOXKHO MOIIBITaTbCA CO34daTh I'€HEPATOPHI BOASIHBIX «Hef[TpHHO)), IIOTOK KOTO-
PBIX MOKET HAIIPABJIATHCSA MOUIHBIM JIa3€POM.

www.fotoavtor.net www.fotoavtor.net

WnmrocTpaliuy MonepeyHoro pa3pesa TOPOUAAIbHOTO BAKYYMHOTO
BO3MYLIECHMSI — KHEUTPHUHO
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www.sperli.net

«HelTpuHO» — BayyMHBIE MEIly3bl



