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I. Bse.aeaae 

B 
/ 1,2,3/ 

pa6oTax o6aapyl!<eHo B03.Qel\cTBHe ael!Tpoaaoro o6ny'IeHHSI aa MarRHT-

HbJe csollcTsa Mona6.aeaosoro nepMannos;. 3To B03.llellcTBHe MolKeT 6bJTb o6'hs;cae

HO B38HMO.Qel\CTBHeM MelK.QOMeHHbiX rpaHHU C .Qe!j>eKTBMH KpH CTannH'IeCKOl\ perneTKH, 

/3/ o6pa3y!OlliHMHCSI B pe3ynbT8Te OTlKHra o6nyqeHRbiX o6pa3UOB 

llaaaag pa6oTa 6bma npe.anpHHSITa c uenbiO accne.aosaTb HH.liHBH.QyanbHbJe aK

TbJ B38HMO.Qel\CTBHS'! MelK.QOMeHHblX rpaHHU C .Qe!j>eKTBMH, nHHel\HbJe pa3Mepb! KOTO

pb!X 6na3KH K Tonmaae MelK.QOMeaaol! rpaRHUbi. EapKray3eHOM 6bmo o6aapylKeHo, 

'ITO npH nnaBHOM, Me.QheHHOM H3MeHeHHH BHelliHero MBrRHTHOrO nons; MarHH'IHBBHHe 

!j>eppOMBrHHTROrO 06pa3U8 npOHCXO.QHT CK8'IK006pa3RO. nos;sneHHe CKB'IKOB HBMar

HH'IeHHOCTH o6ycnoBneHO 38.QeplKKOl\ .liBH lKe HHS'! MelK.Q OMeHHbiX rpaHHU .Qe!j>eKTBMH 

perneTKH. 

Haa6onee y.ao6HbiM MeTo.aoM accne.aosaHHSI aq,!j>eKTa EapKray3eaa HBnHeTcH as-

Mepeaae 3llC (,. ~) • KOTOpBH B03HHKaeT B KBTYWKe, OKpy lKBIOWel\ 06pa3eU, 
dt 

npH CK8'IK006pa3HOM H3MeHeHHH ero HBMB rHH'IeHHOCTH. npH 9TOM nnOlUB.Qb OCUHn-

norpaMMbl HMnynbc·a, HaBe.QeHHOro B KBTYlliKe CKB'IKOM HBMBrHH'IeHHOCTH, nponop-

UHOHanbHB H3MeHeHHIO MBrHHTHOro MOMeHTa o6pa3U8 npH CKB'IKe. 

/4/ 
H 3y'IeHHe ~!j>!j>eKTa EapKray3eHa noKa3ano TBKll<e, 'ITO aaa6onbrnee 'IHcno 

HMIIYnbcos EapKray3eaa B03 HHKaeT npH npoXOlK.QeHHH KpyToro yqacTKa neTnH racTe-

pe3HCH, H 'ITO 9TH HMnynbCbl OTBeTCTBeHHbl 38 Heo6paTHMbJl\ BKnB.Q B H3MeHeHHe 

H8 M8['HH'IeHHOCTH. 
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f1ocnenHHe ron h l Hcc nenoBaHHH s<jl<jleKTa E apKray3eHa rnrm rnaBHbiM o6pa3oM 

B nByx HanpaBneHHHX. '-IacTh!O aBTopoB HccnenoBamlCb cneKTpbl i!MnynbCOB EapKray-

/4-10/ / 11-211 
3eHa , B TO Bpe MH K8K .QpyrKe p8CCM8TpKB8ITH lliYMbi, nony'l810!1lHeCH 

npH H8ITO)KeHHH sneMeHT8pHbiX HMny nbCOB, T.e. p8CCM8TpHB8ITH STH npoueCCbl CT 8 -

B 
I 12, 15,19, 20,22/ 

THCTH'!eCKH. eCbM8 B8lKHb!M HBITHeTCH TO, 'ITO B pa60T8X SKen e -

pHMeHT BnhHO AOK838Ha B38HMHaH KoppenHUHH HMnynhcOB EapKray3eHa. 

3H8'lHTeiTbHOe KOITH'leCTBO HCCrre.QOB8HHH nOCBH!IleHO H3y'leHHIO pacnpeneneHHH 

/4,10,23,24,25/ 0 
MMnynhCOB EapKray3eaa no BenH'lHHe H nnHTenhHOCTH • naaKo 6onh-

IDHHCTBO sKcnepHMeJITOB, npoBeneHHbiX c uenb!O onpenenHTb pacnpeneneaKe HMnynhCOB 

no BeiiH'lHHe, C aarueA TO'IKH 3peHHH, He CB060.QHO OT O.QHOrO He.QOCT 8 TK8 - B HHX 

HccnenyeTCH pacnpeneneHHe KMnynhCOB no aMnnwryne, T.e. no BenH'lHHe ~ • 

l1HTepnpeT8UHH nony'leHHbiX pe3yiTbT8TOB B STOM cnyqae OCITO)I{Heaa 38BHCHMOCTb!O 

.21:.._ He TOIIbKO OT M8KpOCKOnH'leCKHX CBOHCTB o6pa3U8 , HO H OT IIOK81IbHb!X 

dt 
x apaKTepHCTHK TOA 'l8CTH o6pa3ua, rne npoMC XO!IHT CKB'!OK, H paccToHHHH ee no 

n oBepXHOCTH o6pa3U8 
/4,9/ 

'-JT06 bi H36e)K8Tb STOrO, B np o Be.QeHHbiX HCCne.QOB8HHHX H3Me pSIIIOCb pacnpene-

neHHe HMnynhCOB E apKray3eaa no BenM'lHHBM c K a '!KOB MarHHTHoro noToKa 

6.</> ( • 6. M 1. 

3Kc nepHMeHT81IbH8H YCT8HOBK8 !liTH 

aa6n10neHHH s<jl<jleKTa EapKray3eaa 

06pa3Ubl .QIIH HCCn e .QOB8HHH H MeTO.QHK8 HX npMrOTOBneHHH OnHC8Hb l B pa6o -

/3/ Te EnoK-CXeMa yc TBHOBKH, C noMOli!b!O KOTOpOH npOH 3BOAHIIHCb H3MepeHHH 

cneKTpOB HMnynhcOB EapKray3eHa B o6nyqeHHOM MonM6neHoBoM nepMannoe, npH

BeneHa H8 pHC. 1. C nOMOlllb!O coneHOH.[\8 •J• C03!18B8110Cb M8rHHTHOe none, ne-

peMarHH"'IHBaBrnee o6pa3eu . B nono)KeHHH 1 nepeKn iO"'IaTenSI •n" H8MBrHH'lHB8!0liiHH 

coneHOHA nO.QKITIO'l8ITCSl K BbiCOKOBOIIbTHOMY HCTO'!HHKY nHTBHHSl "Bl1f1". f1pH STOM 

o6pa3eu "0" , HBXO!IHlllHHCH BHYT PH npMeMHOA KaTyrnK» • f1K", HaMarHH"'IMBancn no 

HBCbi!IleHHH. f1pMeMH8H KaTyrnKa Haxonnnach BHYTPH HaMarHH'mBaiOrnerocH coneHOHI!B 

B MeCTe H8H60IIbllieH O!IHOpO!IHOCTH IIOITH. 3aTeM nepeKIIIO'l8Tenb •f1" nepeBOAHIICH 

B riono)KeHHe 2, H K HaMarHM"'IHBaiOli!eMy coneHOHAY nonKniO'lancH HJci3KO"'I8CTOTHbiH 
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reaepaTop nunoo6pa3BbiX Kone6aaull 'HrnK', aa Bhixoae KoToporo noaaep)I(Hsanoeh 

aanpHlKeHHe TOll lKe ITOllllpHOeTH, 'ITO H HB Bb!XO):le BbieOKOBOllbTHOrO HeTO'IHHKB ITHTB-
5 

HHH. HaMarHH'IIiBBIOmHll coneHOHJ:l HMen · 10 BHTKOB H HHJ:lYKTHBBOeTb L • 100 rH. 

noaTOMY TOK s eoneaouae ae yMeHbrnancH ao aynH s MoMeHT nepe6poea nepeKniO

'laTenH •n• na nonolKeHHH I H 2, H aanpH)I(eHHe aa eoneaoaae nnasao enaaano 

ao senH'IHHbl, paBHOll HanpHlKeHH!O HB Bb!XO):le HH3KO'laeTOTHOro reaepaTopa. 

HHaKo'laeTOTHbill reaepaTop noasonHn nony'laTb aanpH)I(eane Tpeyronbaoro 

BHJ:lB e 'IBeTOTBMH s aaanaaoae oT 0,001 ao 100 rn a aMnnnTyaoll no 100 s. 

Bnaroaapn aTOMY MO)I(HO 6bmo Bbi6npaTb eKopoeTh H3MeaeaaH nonH s rnnpoKnx 

npeaenax. Hanpn)l(eaae, aaayunpyeMoe s npaeMaoll KaTyrnKe eKa'IKBMH BapKrayae aa, 

y eHnHsanoeb rnHpoKononroeH biMH yeannTenHMH •ny• a illY', HHTerpnposanoeb e no

MOWbiO HHTerpnpyrornero yennnTenn '11', n aanee nMnynbehi eopTnposanaeb no s e 

nH'IHHBM aMnnnTyJ:tHbiM ancKpHMHHaTopoM • AJJ.' n nepee'leTHbiM yeTpOJ1eTsoM •nc•. 

0oene AHeKpHMHHBTOpa HMnynbebl MOrnH 6biTb ll0A8Hbl TBKlKe HB H3MepHTenb 

eKopoeTH eqeTa '11CC', e BblXOJ:lB KOTOporo HanpHlKeHHe noeTynano HB paasepTKy 

oeH •y• J:lBYXKOOpJ:lHHBTHOrO eaMOllHeUa • OJJ.C', B TO BpeMH KBK HB ero paasepTKY 

no oen •x• noaasanoeh aanpnlKeaae, nnTasrnee aaMaraaqasaromall eoneaoaa. Jlnn 

saayanbaoro aa6nroaeHHH HMnynbeHoro aanpHlKeHHH K BbiXoay yennuTenbHoro TpaK

Ta 6bm noaKniO'IeH KBTOLI Hbill oeunnnorpacp. 

OpueMHaH KaTyrnKa 6bma aaroTosneaa TaK, 'IT06bi ee napaMeTpbi yaosneTso

pHifH yenOBHSIM HBHMeHblllero HeKa)l(eHHSI llHJ:lYUHpOBBHHOrO HBITpHlKeHHH H H8H60llbWel\ 
/ 24,27 I 

qyseTBHTenbHOCTH • KaTylliKB HMena 2000 BHTKOB, RBMOTBBHblX HB 1,6 -

MHllllHMeTpOBblll K8pKaC, ITpH ):lllHHe HBMOTKH 22 MM. KaTylliKB 6binB HBMOTBHB MeU Hb!M 

ITpOBOJ:lOM J:lllBMeTpOM 0,05 MM. 0oeTOHHH8SI BpeMeHH KBTylliKH 'r 6 MK e eK. 

noeTOHHHBH HBMBrHH'IIlBBIOmefi KBTYlliKH 5 ape HaMarHH'IHBBIOmHJ.l TOK KORT-
ma 

ponaposanen npa6o.poM nepsoro Knaeea. 

nonoea nponyeKaHHH ycanaTenbHoro TpaKT~ onpeaennnaeb cnenyiOWHM o6pa 

a oM: K BbiXOAY ycanHTenH nonKniO'laneH aaannaaTop cneKTpa . Opa nepeMaraH'IHBBHHH 

o6paaua aa aKpaae aaanaaaTopa Ha6nroaancn eneKTp rnyMa ycanaTenH H eneKTp 

HMnynbCOB BapKrayaeaa. nonoea nponyeKBHHll yeKnHTenH perynuposanaeb TBK, 

'IT06bi npoxonnnl! see rapMOHHKH HMnynheos BapKraya eaa, KOTOpbie aa 6nronanncb 

aa aKpaae aaannaaTopa cneKTp~ n 6bma Bbi6paaa s HHTepsane npHMepao oT 2 no 

50 Kru. 
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YIHTerpHpyJOmHil ycanHTenb 6brn co6paH ITO cxeMe, B OCHOBHOM coBITaaarorneil 

/28/ 
CO CXeMOil, OITHC8HHOil B • npHHUHIT aeilCTBJiiH JiiHTerpHpyJO!Ilero YCHITJi!TenSI 38KniO-

qanc<~ B cneayJOmeM: HMnynhc EapKraf3eHa, ITOA8HHhril Ha BXOA JiiHTerpHpyJOrnero 

ycHnRTenSI, ycHnHaaeTCSI H c noMOIIlbJO TpHrrepaoro ycTpoilcTaa npeo6pa3yeTCSI 

B IIpS!MOyronhHbiH HMITYITbC ITOCTOSIHHOH 8MITnHTYAbl 1!: AITHTeiTbHOCTH, paBHOil 

nnnTenhHOCTH HMnynbca EapKray3eaa. C noMOIIlbiO aToro npSIMoyronhHOro HM-

nynhca 3anapaeTcSI naMITa, rnyHTHPYJOIIlaSI "f!HTerpHpyJOIIlYJO ueno'-!KY. Ha BXOA 

nocneaHeii noaaeTCSI HaiTpSI~eHHe, nponopuHoHanbHOe aMnnnTyAe HMITynbca EapKray3e

Ha. C noMOIIlbJO ciTeuaanbHOii cxeMbr HaiTpSI,.<eHHe Ha HHTerpHpyJOmeil ueno'-!Ke nocne 

OKOH'-!aHHSI nMnynhca EapKray3eHa 3a apeMSI nopSIAKa 0,1 MKCeK 3aKopa'-!HBaeTCSI 

Ha 3eMnJO. TaKHM o6pa3oM, aa Bhrxoae HHTerpnpyJOrneil ueno'-!KH TpeyronhHhrii HM

nynhc HMeeT anHTenbHOCTb, paaay10 AITHTenbHOCTH HMnynhca EapKray3eaa, n 

H8KITOH, nponopUHOHBITbHbiH ero 8MITITHTyAe, T.e. M8KCHM8ITbHOe HaiTpSI~eHHe HM

ITYITbCa H8 BbiXOAe IIpOITOpUHOH8ITbHO ITITOIIlBAH ITOA HMITyiTbCOM 3nC, HaBeAeHHb!M 

B KaTy!IlKe (~,:',:\1). 0TKITOHeHHSI OT ITHHeilHOCTH npouecca HHTerpHpOB8HHSI B ITpe-

aenaX H3MepeHHSI ( OT 3 AO 300 MKCeK 1!: OT 1 B AO 1f' 0 B) He npeBbiiil8ITH 5%. 

MepTBoe apeMSI HHTerpaTopa 6brno paBHO apeMeHH ciTaAa aanpH~eHHSI Ha 

HHTerpnpyJO!Ileil UeiTO'-!Ke H He ITpeBb!IIl8ITO 0,1 MKCeK, '!TO SIBITS!eTCSI BITOITHe yAOB-

neTBOpHTeiTbHb!M 1 TaK K8K CpeAHHH HHTepBan Me~AY HMITynhC8MH 6b!IT IIpH6ITH-

3HTeiTbHO paBeH 6 MKCeK. 

AMnnHTyAHbii! AHCKpHMHH8TOp npeACT8BITSIIT co6oil CTBHAapTHYIO cxeMy H 

K8ITH6pOB8ITCSI ITO CT8HA8pTHOH MeTOAHKe. 0rnH6KH, BHOCHMbie AHCKpHMHH8TOpOM, 

He npeBbrrnann oaaoro npoueHTa OT H3MepSieMoil aenH'-!HHbr. 

B Ka'-!eCTBe nepecqi:!THOro npa6opa HCITOITb30BancSI neT -100, M8KCHM8ITbH8SI 

5 
CKOpOCTb C'-!eTa KOTOpOrO 6br."Ia pa DH8 2.10 HMn/ceK. Yf3MepHTenb CKOpOCTII C'-!1:! -

Ta ( YfCC-3) MOr pa60T8Tb B pe~HM8X C pa3ITH'-!HbiMH ITOCTOSIHHb!MH BpeMeHH HH

TerpHpOB8HHSI ( oT 0,1 110 10 ceK). 06bi'-!HO 3aiTHcb ciTeKTpoB EapKray3eHa npoao

AHnach npH ITOCTOSIHHOH BpeMeHH HHTerpHpOBaHHSI paBHOH 1 CeK . 0rnH6Ka, BHOCH 

M8SI 'Y!CC', paBHSIIT8Cb 1% OT ITOITHOil lliK8ITbl npH6opa. 

Y cTaHoBKa rpaAyHpoaanacb cneAyJOmHM o6pa3oM. BMecTo o6pa3ua BHyTpb 

ITplleMHOil K8TYlliKII ITOMelll8IT8Cb K8IT116pOBO'-!H8SI KaTyUJKa C H3BeCTHb1M AI!8 M e TpOM 

H8MOTKH H '-!HCITOM BHTKOB. Ha Hee '-!epe3 BKniO'!eHHOe ITOCITeAOBaTelibHO COITpOTHB-

neHHe Tl noAaBanocb HMnynhcHoe HanpSI~eHHe npSIMoyronbHor1 ¢opMbi, 38AHHii 

<jlpOHT KOTOporo MOr H3MeHS!TbCSI B HY~Hb!X npeAenax. 

6 



3aan senaqaay nononHHTenbaoro conpOTHBneaHH R H BenHqHHy pe8KTHBHOrO 

conpoTHBneaan rpanyapoaoqaoA KBTyWKH, a TBK~e aenaqaay aanpn~eHHH npn-

Moyronbaoro HMnynbca, nerKo BhJqacnHTb TOK qepe3 rpanyupoaoqayro KaTyrnKy, a, 

cnenoBaTenbHO, H aenaquay CKaqKa MaraHTaoro noToKa, HMHTHpyromero HMnynbc 

EapKray3eaa. 

<l>HKC8UHH BBnHqHHbl HMnynbC8 HB Bb!XOAB npOH3BOAHn8Cb H8 nonoBHHe cqi\Ta 

nepecqi\THhiX ycTpoAcTB. Orun6Ka B rpanyRpoBKe ycTaaoBKH npa pa3naqahiX nnHTenbao

CTHx rpanyapoaoqahl)l: HMnynhcoa ae npeBhilllana 15%. 

npenaapHTenbHbiB HCCnBAOB8HHH 
a~eKTa EapKray3eaa 

.ilnH nonyqeHHH OTBBT8 H8 HBKOTOpbiB MBTOAHqeCKHB BOApOCbl 6binH npOBBAB

Hbl npenaapHTenbHhiB accnenoaaaaH a¢¢>eKTa EapKray3eaa. 

Pacnpeneneaae HMnynhCOB EapKray3eHa 

ITO AnHTBnhHOCTH 

.ilnH yToqaeHHH cneKTpanhHhiX xapaKTepHCTHK HMnynhcoa EapKray3eaa a Mona6-

neaoaoM nepMannoe 6hlna H3Mepeaa 38BHCHMOCTh KonaqecTBa HMnynbCOB EapKray-

3eaa OT HX rtnHTenbHOCTH. 3Ta 38BHCHMOCTb 6bin8 CHHT8 C ITOMOll!biO OITHC8HHOrO 

Bbill!e HHTerpRpyromero ycHnHTenH, aa HHTerpapyromyro uenoqKy KoToporo B aToM 

cnyqae ITOABBBnOCb ITOCTOHHHOB H8ITpH~BHHB H, T8KHM 06p830M , M8KCHM8nhHOB H8npH-

)I{BHHe TpeyrOnhHbiX HMnynbCOB H8 BbiXOAB ycHnHTBnH 6binO nponopUHOH8nhHO AnH

TBnhHOCTH HMnynhCOB EapKray3eaa. M3MepeaRe pacnpeneneHHH HMnynhCOB no nna

TenhHOCTH noKa3ano, qTo nonoca nponycKaHHH ycHnHTenhHOro TpaKTa Bbi6paaa npaaHnh-
/29/ 

HO. nonyqeaBOB pacnpeneneaae HMBnO BHA , nono6Hb1A npHBBABHHOMy 8BTOp8MH • 

BnHHRHe cKopocTH H3Meaeaaa aaew aero nonH aa 

a~eKT EapKray3e aa 

Bnuaaue cKopoCTH H3MBHBHHH aaemaero nona aa a¢>¢eKT EapKray3eHa o6cy~-

17,26/ 
nanoch paaee B pa6oTax , rne 6b1no noKa3aao, 'iTO nonaoe '!Reno nMnynhcoB 

EapKray3eHa yMBHbmaeTCH c yaenaqeaaeM cKopocTH H3MBHBHHH BHemaero nona. 
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/ 26 / 
KaK noKaaaao B pa6oTe , ~~~no HMnynbCOB EapKrayaeaa non~Ho conocTaa-

nstTbCst CO CKOpOCTb\() H3MeHeHHII BHyTpeHHero liOnst; !IpH 9TOM CKOpOCTb H3MeHeHHII 

BHyTpeHHero !IOnst MO~eT Ob!Tb pa3nH'IHOl! !IpH OPHHaKOBOl! CKOpOCTH H3MeHeHHst BRew-

aero nonst, TaK KaK cnenyeT y'IHTb!BaTb 3 aBHCHMOCTb BHyTpeaaero liOnst OT pa3 -

MarHH'IHB8IOWero ¢aKTOpa o6paaua, a HMeHHO : 

rne H 
I 

dHi dH
0 

at --d-,--

eayTpeaaee none, 

~ - eaewaee MaraHTaoe none, 

X - MaraHTHast eocnpHHM'IHBOCTb, 

N - pa3MarHH'IHBaromHl! ¢aKTop. 

+N X 

( B cest3H c aTHM aeT aano6aocTH HccnenoeaTb aaeHCHMOCTb a¢¢eKTa EapKrayaeHa 

OT ¢opMbi o6paaua). 

Ha OOWBX C006pa~eHHl! cnenyeT , 'ITO enHstHHe CKOpOCTH H3MeHeHHII nonst CBO

UHTCst K cnenyromeMy. Bo-nepBbiX, c yeenH'IeHHeM citopocTH yMeabwaeTcst HHTepean 

Me~ny OTue nbHb!MH HM!IynbCaMH H, cneuOBaTenbHO, yeenH'IHBaeTCst BepostTHOCTb 

npOC'I~Ta HMnynbCOB nepeC'I~THb!M !IpHOOpOM. 3TOT MeXaHH3M stBnsteTCSI onpeuem!

!OWHM B TOM cnyqae, KOrua HMnynbCOB MHOrO, a nepecq~THOe ycTpOl!CTBO HMeeT 00/lb

WOe •MepTBoe" BpeMSI. Bo-BTOpbiX, onpeneneHHOe BnHIIHHe H8 cneKTp HM!IynbCOB 
dHo 

EapKrayaeaa Mo~eT HMeTb 3LlC, nostanHrowastcll B npHeMHoll KaTyWKe aa C 'I~T --;r-r- • 

ao aTHM a¢¢eKTOM npn ae oqeab BbiCOKHx qacToTax nepeMarHH'IHBaHHst ( T> 1 ceK) 

MO~Ho npeae6pe'lb. 

B-TpeTbHX, npH 6onbwoll cKopocTH H3MeHeHHII nonst HMnynbCbi MoryT nepe

KpbiBaTbCst npyr upyroM. 3TO TO~e BeneT K yMeHbUEHH!O Oowero 'IHCna HM!IynbCOB, 

HO TaKoe MO~eT cny'IHTbCII nHWb npH O'leHb 6onbWHX CKOpOCTSIX H3MeHeRHst liOnst. 

CymecTayeT ewe •Ka~ymeecst' H3Meaeaue '!Hcna HMnynbcoa npH H3MeaeaHH 

cKopocTH npoTstrHBaaHst nonst. Oo bi 'IHO aa npopore qyac TBHTenbHOCTH ycTaaoeKH 

npOC'IHTbiBaeTCst aeoonbW09 KOnH'I9CTBO HMnynbCOB, Bbi3B8HHb!X TennOBblMH ¢nyKTY

aUHIIMI! . EcTeCTBeaao, Hx '!Hcno nponopnHoaanbHO epeMeHH C'li!Ta HnH o6paTHO npo

nopuHoaanbHO cKopocTH H3MeaeHHII nonst. C'!HTast o6mee 'IHCno HMnynbc oe N 

He 3 8BBCSIWHM OT CKOpOCTH ( ITpH M8nbiX CKOpOCTSIX H3M9 HeHHM liOnst), nony'IHM 
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HaMif 6btna H3MepeHa 38BHCHMOCTb o6mero 'IHCna HMnynbCOB oT CKopocTH H3MeHe-

HHH nonH. Ha pnc. 2 ITOK838H8 38BHCHMOCTb 'IHCn8 HMnynbCOB OT o6pa THOfi 'I8C-

TOTbl nepeM8rHH'IIfB8HHH (nnH 'I8CTOTbl 0,001 ru CKOpOCTb H3Me HeHHH BHelliHero 

ITOnH npH6nH3HTenbHO p8BH8 0,04 s/ceK, p83MBrHif'IIfB8IDlUHfi ¢aKTOp o6pa3UOB 

::! 10-5). Yb plfC. 2 BHUHO, 'ITO 38BifCifMOCTb 'IIfCna HMnynbCOB N nHHefiHB OT-

-I 
HOCifTenbHO f 'ITO nonTBep)l{naeT BbtlllenplfBeneHHbte paccy)l{neaHH. KonnqecT-

so lfMnynbCOB EapKray3eHa, R3MepHeMbtX HecKonhKO Bbtrue ypoBHH myMoB, oqeHb 

MBnO MeHSieTCH C lf3MeHeH!feM CKOpOCTR npOTHrHBBHRH nonH. 

CnenoBBTenbHO, nnH UOCTBTO'IHO Manofi CKOpOCTR lf3MeHeHifH BHyTpeHHero 

nonH ( nopHnKa 0,1 spc/ceK) R npH He O'IeHb 6onblliOM 'IIfCne lfMnynbcos EapK

ray3eHa B ennHHUY BpeMeHH ( !! 5.10
4 

RMn/ceK) rnaBHbtM orpaHR'IeHReM nnH 

nOBbtllleHRH CKOpOCTR H3MeHeHHH nonS! HBnHeTCH npenenbHBH pa3peUI810lliBH cno -

C06HOC Tb yCTBHOBKR. 3TRM R onpenenHnacb CKopocTb H3MeHeHRH BHeruHero nonH 

B HameM sKcnepnMeHTe. 

Bonpoc o TennoBbiX myMax, orpaHH'IHBaiDmRx qyscTBRTenbHOCTb ycnnRTenen 

""" E 6 /4,24/ 
B ycT 8HOBKBX no lf3y'IeHR~ S~eKTB apKray3eH8, p8CCMBTpRBanCH B pa OT8X 

npoR3BeneHHbte H8MH OUeHKH noK838nH, 'ITO B H8WeM cnyqae HeyCTpBHHM8H C 

nOMOlllbiD 3KpBHOB 'IBCTb ITOMeX MO)I{eT 6btTb OTHeceaa 38 C'IeT ¢nyKTy8UHfi TOK B 

B npneMHOfi K8TYiliKe. 3LlC STHX lliYMOB no BenH'IHHe cpaBHHMB C ypoBHeM myMa 

HBillefi yCTBHOBKH H H3MeHSieTCH npH H3MeHeHHH nonH TBK )l{e, KBK H3MeHHeTCH o6p8TH-

MBH BOCnplfHM'IIfBOCTb. 

3¢¢eKT EapKray3eHa B o6ny'IeHHhtX 

o6pa3UBX 

Tnnn'!Hbte KpHBbte nnH o6nyqeHHbtX o6pa3uos Monn6neaosoro nepM81LnoH, rro

Ka3btBaiDmne H3MeHeHHe KOn!fqecTsa HMnynhCOB EapKray3eHa pasnlf'IHOfi senlf'IHH bt 

B xone R3oxpoHHoro oT)I{Rra, H3o6pa)l{eHbt Ha pnc. 3. 
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B KOHTponhHbiX aeo6rry<teHHbiX o6paauax 1!3MeHeHHH KOIIH'teCT5a HMnynhC05 

EapKrayaeaa 5 xone HaoxpoHHoro OTlKHra o6aapylKeHo He 6bmo. Ilony<teHHbie pe

aynbTBTbi, H8 H8W 53!"'/ISlll, IIOUT58plKU810T npeullO/IOlK8HHbiH paHee/
3

/ M8X8HH3M 

503ll8MCT51151 geilTpOHHOI"'O o6ny<teHHH H8 M8I"'HHTHbl8 C50fiCT58 ¢eppOM8I"'H8THK05, 

T.K. KpH5bie, onHCbi5810WHe H3MaHeHHe 'IHC/18 HMIIy/IbC05 EapKrayaeaa ( pHc.3). 

II Kp1!5bi8, Olli!CbiB810WII8 1!3M8H8HH8 K03pUHTH5HOf1 CH/Ibl /3/ 5 o6ny<teHHOM MO/IH6ne

H050M nepM8/I/I08, MOlKHO C'IHT8Tb IIOU06.HbiMH, 8C/IH He 1IpHHHM8Tb 50 5IIHM8HI!e 

H8KOTOpbie ll8T8/IH. 

PacnpeneneHHR HMnynbC05 EapKrayaeaa no 5anH'IHHaM ~M , H3MepeHHbiM 

rrocne OTlKHra rrpH pa3/IH'IHbiX TeMrrepaTypax, IIOKB38Hbi Ha pHc.4. B HeKoTopoM 

npH6/II!lK8HHH IIOIIY't8HHbl8 pacnpeueneiiHH MOI"'YT 6b!Tb OIIHCBHbi ¢opMynoll: 

I ) 2 • N ,. ( --xi.j (I) 

/30/ 
PacqeTbi, npo5eneHHbie 5 pa6oTe , noa50IIHJOT C5H3aTb 5enH'IHHY aMnynbca 

EapKrayaeaa c 58/IH'IHHOll ne¢eKTa peweTKH, nanH'tl!aM KOToporo o6ycno5neH HM-

nynbc. 

nellCT5HT8/IbHO, 5 TOM cnyqae , KOI"'IlB Cpeuaee p8CCTOHHII8 M8lKUY ne¢eKT8MII 

pa5HO R , II058pXHOCTb rpaHHUbi, C55138HH851 C OllHHM ue¢eKTOM, 1Ipi!M8pHO 

pa5H8 R 
2 

, 8 nepeM8W8HII8 I"'p8BHUbl 38 Olli!H CK8'!0K T8KlK8 p85HO R f 

58/II!'{l!HB o6b8MB, OpH8HTBUHH HBMBI"'HII't8HHOC TH KOTOpOI"'O 1!3M8HH8TCH 

CKB'IKOM, paBHB /II!Wb 't8CTH 58/II!'IHHbl R3 , T.K. npyraH 'IBCTb 3TOI"'O 06b8M8 

nepeM8I"'JlH'ti!B88TCH o6paTHMbiM nyTeM 

nepeMBI"'HI!'{I!B810mHHC51 OUHIIM CKB'IKOM, 

rpy6b!8 OU8HKH IIOK83blBBIOT, 'ITO 06beM, 

Rs 
tiv•- ). 

3 
IlpenrronaraR !!!. v .. R 3 , H8TpynHO 5b!p83l!Tb 58/II!'{I!Hy CKB'IKB 'tepe3 

pa3M8p ne¢eKTB, H8 KO'!OpOM llp01130W/IB 381l8PlKK8 ll5HlK8HH51 rpaHHU bl , 

T .K. 2 J H !!!. v a W 
• kp 

W -aHepi'HSl B38HMOU8llCTBIIH M8lKUOM8HHOti I'p8HI!Ubl C ue¢eKTOM, 

THqecKoe none), 

/ 31 / 
CornacHo , 

w 
-a;;:, 

2 
6 J S a P 

. I 2K v -,;:- ( -+-- )2'/821 8 -
~" a 

K -Kpll -

3necb -H8MBI"'HI!'t8HHOCTb HBCbiW8HHH, K -KOHCTBHTB 8HH30Tp01IIIH, 
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p 

E -saeprHSI pa3MarHI'I'IHB8HHSI MaTepuana, .a -Me>KaTOMHOe paCCTOSIHHe, 

- panuyc ne¢eKTa, 

T . e. 

a -06oeMH8SI KOHUeHTp8UHSI ae¢eKTOB. 

2 
•P ( 2) 

OnaaKo nonyqaeMoe oTcrona ( c ucnonhaoaaaHeM (1)) 

no paaMepaM: 

Henb3SI C'lHT8Tb HCTHHHb!M. 

N .. (-1- )• 
p 

pacnpeneneaHe ne¢eKTOB 

VfcKa~<eHHe npOHCXOaHT B CHny TOrO, 'ITO B aOCT8TO'lHO 6onblll0M BHemHeM 

MarHHTHOM none MelKaOMeHH8SI rpaHHUa, COpB8Blll8SICSI C KpynHoro ae¢eKT8, npH 

CBOeM aBHlKeHHH ylKe He aaaeplKHBaeTCSI Ha M81lb!X ae¢eKT8X, Ha KOTOpb!X OH8 

aaneplKHaanacb a cna6oM none. TaKHM o6pa3oM , nony'laeTCSI yaenH'leHHe cTaTHc 

TH'lecKoro aeca 6onblllHX ne¢eKToa. 

(3) 

KaK BHaHO H3 pHC. 4, ¢opMyny ( 1), aepOS!THO, MO>KHO C'lHT8Tb OaHH8KOBO 

cnpaaennHaon KaK anSI cneKTpa HMnynbcoa EapKrayaeaa , onpeneneaaoro a o6paaue 

no o6nyqeHHSI, TaK H a o6ny'leHHOM o6paaue a Teqeane HaoxpOHHoro OTlKHra a nocne 

Hero. 3TO SIBnSieTCSI yK838HHeM Ha TO, 'ITO pacnpeaeneHHe ae¢eKTOB pellleTKH no 

aenH'lHH8M npH STHX ycnOBHSIX 38MeTHO He H3Me HSieTCSI. 

Ha pHc . 5 Hao6palKeHa cepHS! xapaKTepHbiX KpHBbiX, noKa3biBaromH x HaMeHeHHe 

nonHoro '!Hcna HMnynbcoa EapKrayaeaa , rrpHXO!lS!Illl!XCH Ha enHHH'lHhrA HHTepaan nonS!, 

a aaaHCHMOCTH OT aenH'lHHbi npHno~<eaaoro nonS! nnSI o6paaua , o6nyqeaaoro no -
17 2 

TOKOM 6btCTpbiX HeJ!TpOHOB ( 1Q HfCM ) H OTO>KlKeHHOrO npH pa3nH'lHbiX TeMne-

paTypax. HecHMMeTpH'IHOCTb nony'leHHbiX Kpl!BbiX oTHOCHTenbHO HY1lSI nonS!, K co>Ka

neHHID, no CHX nop He Halllna y Hac y6eaHTenbaoro o6oSICHeHHSI. 

06aapylKeunoe aa 6onblllOM KOnH'leCTBe o6paauoa noSianerme MHHHMyMa 'il!Cna 

HMnynhc oa EapKrayaeaa a6nH3H uyng BHelllaero nonS! Mo>KeT 6btTb o6oSICHeHo anl! 

SIIIHeM MelKaOMeHHbiX rpaHHll> H8 npouecc KOarynHUHH TO'le'lHbiX ae¢eKTOB. LleACTBH-

TenbHO, H81lH'lHe Me>KnOM9HHOJ! rpa HHUbl qepe3 MeXaHH3M MarHHTOCTpHKUHH npHBOaHT 

K flOSIBneHHID B KpHCTanne BHyTpeHHHX HanpS!lKeHHA, KOTOphle o6ner'lOIDT KOHneHC8UHID 

ae¢eKTOB 
131 

• 

DpoaeaE'HHbte HCcnenoaaHHSI noaaonSIIDT C'lKTBTb o6napylKeHHbte paaee 6onblllHe 

/2/ 
CKB 'lKH H8M8rHH'l9 HHOCTH B 06ny'leHHOM MOnH6aeHOBOM nepMannoe 6onblllHMH 
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cKa~aMH EapKrayaeaa, TaK KaK pacnpeneneane 6orrbWHX cKaqxoB HaMarauqeaaocTH 

no aennqnaaM c ToqaocTbro no owu6KH coananaeT c nponon~eHHbiM B o6naCTb 6orrb-

wnx ~M pacnpeneneaueM HMnyrrbCOB EapKrayaeaa nnsr OTO~~eaaoro o6paana, 

IIOKa38HHbiM H8 pUC. 4. 
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