
Diffusion perpendicular to the magnetic field in the
universal instability
To cite this article: N. S. Buchelnikova 1966 Nucl. Fusion 6 122

 

View the article online for updates and enhancements.

You may also like
MULTI-WAVELENGTH OBSERVATIONS
OF THE SPATIO-TEMPORAL
EVOLUTION OF SOLAR FLARES WITH
AIA/SDO. I. UNIVERSAL SCALING LAWS
OF SPACE AND TIME PARAMETERS
Markus J. Aschwanden, Jie Zhang and Kai
Liu

-

Classical plasma diffusion with rational
magnetic surfaces
Hussain M Rizk

-

A tutorial on inverse problems for
anomalous diffusion processes
Bangti Jin and William Rundell

-

This content was downloaded from IP address 84.237.90.20 on 31/05/2023 at 09:15

https://doi.org/10.1088/0029-5515/6/2/005
/article/10.1088/0004-637X/775/1/23
/article/10.1088/0004-637X/775/1/23
/article/10.1088/0004-637X/775/1/23
/article/10.1088/0004-637X/775/1/23
/article/10.1088/0004-637X/775/1/23
/article/10.1088/0004-637X/775/1/23
/article/10.1088/0031-8949/37/1/015
/article/10.1088/0031-8949/37/1/015
/article/10.1088/0266-5611/31/3/035003
/article/10.1088/0266-5611/31/3/035003


CHHTE3 6 (1966)

AHOW3HJI IIOIIEPEK MArHHTHOrO nOJIfl IIPH YHHBEPCAJIBHOft
HEyCTOtlHHBOCTH

H. C. EYHEJlbHMKOBA

HHCTHTYT ilflEPHOH OH3MKM

CHBHPCKOE OT/JEJIEHHE AKAAEMHH HAYK CCCP

HOBOCHEHPCK

AH(j)<l)y3HH nonepeic MarHHTHoro HOJIH npn BO36yMmeHHH «yHHBepcani>HOfi» HeycTofliHBOCTH
B HeoflHopoflHOfi n o ruioTHOCTH KaJiHeBOH nJia3Me. KanecTBeHHo KapTHHa flH<j)(})y3HH nonyieHa npn H3y4eHHH
3aBHCHMOCTH paflHajn>Horo pacnpeflejieHHK imoTHOCTH njia3Mii OT MarHHTHoro HOJIH H cpaBHeHHH SKcnepH-

nnoTHOCTefi c pacneTOM B npeflnoJiOHceHHH, HTO aK^ysan KJiaccHHecKaa. B flHana3OHe nnoT-
1 • 109—1 • 101 0 CM~ 3 , paflnajibHoe pacnpe^ejieHHe H nnoTHOCTb B MaKCHMyMe pacnpeflejieHira He 3aBHCHT

OT MarHHTHoro nojifl. IlpH 66jn>mHx UJIOTHOCTHX nojiynmpHHa pacnpeflejieHHH yMeHbmaeTca, a MaxcHMyM
naaaeT c POCTOM nojia. IlpH nnoTHocTax ~ 7 - 1 0 1 0 — 5 - 1 0 U C M ~ 3 KpHBbie « J M pajniHajibHoro pacnpeaejieHHH
xoporao coBna^aioT c pacneTHbiMH.

IlpoBefleHbi npHMbie H3MepeHH« KO3(J)4)HUHeHTa flH(j)$y3HH MeTOAOM H3MepeHHH noTOKa njia3Mbi nonepeK
MarHHTHoro nojiH. B o6jiacTH njiOTHOCTen 1 • 109—1 • 101 0 CM~ 3 KO34)4)HinieHT ffn4)$y3HH He 3aBHCHT OT ManmT-
Horo nojiK H nnoTHOCTH. IlpH 66jibinHx nJioTHOCTax noaBJiaeTCH 3aBHCHMOCTb OT MarHHTHoro nojin,
npH nJIOTHOCTHX 60JIbllie 2 -10 1 1 CM""3 Ha6jIK>flaeTCH 3aBHCHMOCTb 1 /H 2 H KO3(J)4)HUHeHT flH(J>4>y3HH n o a6-
COJUOTHOH BejiHHHHe coBrraflaeT c KnaccHiecKHM. Pa36poc 3HaMeHHfl KoscjxfcHUHeHTa AH<J)$y3HH B OAHOH cepHH

, xapaKTepH3yioiimH CTaTHCTHnecKyK) ToiHOCTb H3MepeHHH, cocTaBJineT - ~ 1 0 % . Pa36poc B
CepHHX H3MepeHHH, XapaKTepH3yK)mHH OflHOBpeMeHHO TO'fflOCTb H3MepeHHfl H CTa6HJlbHOCTb KO34>4>H-

uneHTa fln4)$y3HH, cocTaBJiaeT '-^40%. CpeflHHH BejiHHHHa KosjjxjHmiieHTa flH4>4>y3HH B o6jiacTH Majibix
paBHa ( 2 , 3 ± 0 , 9 ) -102CM2/ceK, T.e. Ha 1—2 nopjwica npeBoexoflHT KJiaccHnecKHH KO3(J><})H-

Ha6raoAaeTca Koppenauna KO34)4)HUHeHTa .ZUKJXJ^HH H aMnraiTyflbi KOJieGaHHfi. ITpn H3MeHeHHH
nnoTHOCTH aMnjiHTyaa Kone6aHHH H KOS^^HHHCHT p,vi^y3mi ocTaioTCH nocTOHHHbiMH AO HeKOTopofi
KpHTH4ecKoii njiOTHOCTH, a 3aTeM oflHOBpeMeHHO HaiHHaKDT naflaTb. KnaccHnecKaa flH$(J)y3HH Ha6jQOAaeTCH
B o6jiacTH, r^e HeycTOHHHBOCTb 3aTyxaeT. B onHcaHHbix 3KcnepnMeHTax HOH-HOHHaa H CTeHOMHa« flH$4)y3Ha He
nrpaioT pojm. CflenaH B U B O A O TOM, HTO H3MepeHHbiH B o6jiacTH njiOTHOCTeii 1 • 109—1 0

«yHHBepcajibHOH» HeycTOiiHHBOCTbK) B 6eccTOJiKHOBHTejibHOH nna3Me.

Kax 6WJIO noKa3aHO B pjme pa6oT [1—3], B He-
n o njiOTHOCTH KajiHeBOH njia3Me B

nojie BO36y»cflaeTCH «yHHBepcajibHaa»

[4, 5 ] , npoHBjiaiomaacH B BO36y»-

flpefl(J)OBBIX BOJIH — a3HMyTaJTi>HbIX BOJIH,

npoflOJibHyio cocTaBjiaiomyio. HeycTOHHH-

BOCTB BO36yac^aeTca Ha nacTOTax

co
cTn'
eHn (1)

kx cocTaBjifliomaa BOJiHOBoro BeKTopa, nep-

neHflHKyjiflpHafl MarHHTHOMy noj i io ;

T — TeMnepaTypa njia3Mbi;

n, n' — njioTHOCTb njia3Mbi H ee

B TTQ c*rXT\Qfw&~tx Y^d P ^ / ^ T ^

nonepeK MarHHTHoro nojia B KajiHeBoii njia3Me

«yHHBepCajIbHOH» HeyCTOHHHBOCTH.

B KajineBOH H n;e3HeBOH njia3Me

jiacb TaKace B pa6oTax 6—8.

B onncbiBaeMbix 3KcnepHMeHTax njia3Ma

jiacb TepMHnecKOH HOHH3ai;HeH nyHKa aTOMOB

Ha HarpeToii BOjn>4)paMOBOH njiacTHHe pa^nyca R.

O6jiacTb HanwjieHHa npeflCTaBjiaeT CO6OH Kpyr pa-

njia3MeHHbra CTOJI6 HMeeT BH,A

2L, orpaHHHeHHoro c Top^oB

HarpeTbiMH njiacTHHaMH. MarHHTHoe nojie HanpaB-

JieHO BflOJlb OCH IXHJIHHflpa.

PacneT paAHajibHoro pacnpcaejieHHJi njiOTHOCTH

n(r) B npe^nojioaceHHH, HTO nrpaioT pojn> TOJibKO

3JieKTpoH-HOHHbie CTOJiKHOBeHHa, MoaceT 6biTb n p o -

aHajiorHHHO pa6oTe 9.

CHHTaTb, MTO CHCTeMa Î HJlHHflpHHeCKH CHM-

, H Bbl6epeM CHCTeMy KOOpflHHaT TaK, HTO

r = 0 Ha OCH cHCTeMbi, a z = 0 Ha nojiOBHHe paccTOHHHH

MeacAy njiacTHHaMH, orpaHHHHBaiomHMH CTOJI6

njia3Mbi.

ITpeHeGperaa B»3KOCTbio H CHHTaa, HTO pacnpefle-

jieHHe njiOTHOCTH njia3Mbi n o OCH oflHopoflHO,

3anncaTb HcxoflHyio CHCTeMy ypaBHeHHii B

V • (n vi) + a nz = 0

V(nT)- (ero/c) ve X H = Rei

V{nT)- (en/c) vi X H = - Rcl

(2)

(3)

(4)

(5)

(6)

3fl,ecb, comacHo [70]

(0,51 j n + U)

a = n e2 re i/

_
T e i ~

Ti

OTMCTHM cpa3y TKQ, HTO

4:{2n)iAeln
(7)
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nonEPEK norm

m, M — Macca 3JieKTpoHOB H HOHOB

n, T — ruioTHOCTb H TeMnepaTypa njia3Mbi (npe,a-

nojiaraeTCH nc=n\, TC=T\)
Ve, Vi — CKOpOCTL flpeM^a SJieKTpOHOB H HOHOB

a — KO3(j)<J)HUHeHT peKOM6HHaiiHH

A — KyjioHOBCKHH jiorapH<|)M
i?ei — CHjia Tpemre, o6ycjioBJieHHaH

HOHHBIMH CTOJIKHOBeHHHMH
a — npoBOflHMOCTb njia3Mbi

jii, j i — TOK, napajiJiejitHLiH H
MarHHTHOMy noji io

Tei — XapaKTepHOe BpeMH 3JieKTpOH-HOHHbIX
CTOJIKHOBeHHH

tii — xapaKTepHoe BpeMH HOH-HOHHbix CTOJIKHO-

BeHHH.
PeuieHHe yp . 2 — 6 npHBO^HT K ypaBHeHHio

3HH nonepeK MarHHTHoro nojin

nvr = —

KO3(])<J)HH,HeHT

(8)

, H3 KOTopbix MoaceT 6tiTb HaH/jeHO pa-
pacnpe^ejieHHe njiOTHOCTH, HMeiOT

da(n2

da(n2)
dr2

"~
d(n2)

~dT~

d(n2)
dr

2a n2

2a n2

2m

= 0 (9)

— noTOK HeHTpajn»Hbix aTOMOB, naztaio-
Ha noBepxHOCTb njiacTHHbi.

9 HMeiOT peuieHHe B 4>yHKi;HHx Beccejia.
ECJIH B ypaBHeHHHx nepeHoca 4 H 5 ynecTb BH3KOCTB,

HTO SKBHBaJieHTHO yHCTy HOH-HOHHblX CTOJIKHOBeHHH,

TO npHxo^HM K ypaBHeHHio OT(J)4)y3HH UU 12]

X W

dn
dr

dr / dn
d \ ndr

radr

dn\l
(10)

e ^i — jiapMopoBCKHii pa^nyc
B paccMaTpHBaeMoii CHCTeMe, r^e njia3Ma orpaHH-

c TopHOB HarpeTbiMH njiacTHHaMH, cjie^yeT

CTOJIKHOBeHHH HOHOB CO CTeHKaMH, KOTO-
MOryT npHBOflHTb K 3(J)(J)eKTHBHOH ^

nonepeK MarHHTHoro HOJIH [75]. ITpn S T O M
paccMaTpnBaTb 34)4)eKTbi, o6ycjiOBJieHHbie CTOJIKHO-
BeHHHMH C OflHOH CTCHKOH HJIH C flByMH.

CTOJIKHOBeHHH CO CTCHKOH MO»CHO yieCTb B yp . 4
H 5, BBeflH CHjiy TpeHHH co CTeHKOH Mvi/t, onpe^ejwe-
Myio nepe3 HeKOTopoe 3(})(^eKTHBHoe BpeMH CTOJIKHO-
BeHHH CO CTeHKOH t. OTMeTHM, HTO CJie^yeT yHHTbl-
BaTb TOJEbKO HOHHbie CTOJIKHOBeHHH, HOCKOJIbKy CHJia
TpeHHH, 06yCJI0BJieHHaH 3JieKTpOHHbIMH CTOJDCHOBe-
HHHMH, MeHbuie B (m/M)i pa3.

BpeMfl CTOJIKHOBeHHH CO CTeHKaMH MOHCHO OIieHHTb

H3 cjieAyiomnx n p o c r a x coo6pa)KeHHH: /IJIH cjiynan
CTOJIKHOBeHHH c flByMH CTeHKaMH xapaKTepHbifi pa3-
Mep fixlL, T.e. KO34»4)HLlHeHT npo^ojibHoii ,zui(J)(j>y3HH
fia4L2/t; c ^pyrofi C T O P O H H D\\fiaA?/Tn (A
CBo6oflHoro n p o 6 e r a ) . H 3 paBeHCTBa STHX
HHeHTOB HaXOAHM t(*X (4L2/A2) Tii.

^JIH CTOJIKHOBeHHH C OflHOH CTeHKOH t MO5KHO
HHTb HO HaCTOTe CTOJUCHOBeHHH CO CTeHKOH, yHHTBIBaH,
HTO BepOHTHOCTb CTOJIKHOBeHHH Ha paCCTOHHHH L—Z
OT CTeHKH cxexp [(—

vi L— z
-= exp —
L— z r A

L-z

(11)

TpeHHH co CTCHKOH npHBO^HT K ypaBHeHHio

L-z

L + z 1 dn 1 / Pi A \2 dn
G X P A J dr Tji \2L) drL+z

BTopoii HJieH onpcziejiHeTCH CTOJIKHOB6HHHMH C
OflHOH CTeHKOH, TpeTHH — C flByMH. HanOMHHM, HTO
Z = 0 Ha paCCTOHHHH L OT njiaCTHHbl.

MO»CHO BbinncaTb nerape

ilf U

j
eCJIH CHHTaTb

d3n
dr3

dn

L— z n exp (
—-.— oc

•L+z)
H2(L-z)

\mm) 4X2 nff2 (14)

O6paTHM BHHMaHHe Ha TO, HTO H HOH-HOHHbie
CTOJIKHOBeHHH H CTOJIKHOBeHHH CO CTeHKOH HpHBOflHT
K pa3,zjejieHHK> 3apHAOB, T.e. K BOSHHKHOBCHHIO 3JieK-
TpnHecKoro nojiH, KOTopoe Mo»ceT npenaTCTBOBaTb
flH<J)4)y3HH [12, 14]. flaace B cjiynae, Kor^a B6JIH3H

CTeHKH 06pa3yeTCH 3JieKTpOHHbIH CJIOH H nOJIH B
njia3Me MoryT KOMneHcnpoBaTbCH 3a cneT s^^eKTa
THna CaHMOHOBCKoro, HecKOMneHcnpoBaHHoe nojie

Ha rpaHHne njia3MeHHoro up-

TaKHM o6pa3OM MO»CHO O»HflaTb, HTO HH HOH-

H H CTeHOHHan AH<J)4)y3H« Ha6jnoflaTbCH He

OTMCTHM, HTO MOXCHO o»cH^aTb no^aBjieHKH napa-

3HTHBIX , CBH3aHHbIX C a3HMyTaJIbHOH
MarHHTHoro nojiH, TaK»ce

njia3Mbi nonepeK MarHHTHoro nojiH n p n
yHHBepcajibHOH HeycTOHHHBOCTH pac-
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H. C. EyHEJlbHMKOBA

B pjme TeopeTHnecKHx pa6oT B
HTO njia3Ma Typ6yneHTHa [4, 15—17].
), HTO 3aBHCHMOCTb KO3(|)(])H]XHeHTa ,O,H(j)-

(J)y3HH OT MarHHTHOrO nOJIH MOaceT 3HaHHTejIbHO OTJIH-

naTbCH OT KJiaccHnecKoro 3aKOHa H~2. B nacTHocTH B
pa6oTe [75] 6bmo noKa3aHO, HTO B rHflpczumaMH-
necKOM cjiynae MO»CHO o»CHflaTb BOMOBCKHH KO3(J)4)H-

I;HCHT flH^^ysHH DocH*1.

HenocpeACTBeHHo npHMeHHTb pe3yjibTaTbi STHX
pa6oT K HauieMy cjiynaio [3], no-BH^HMOMy, He npezt-
CTaBJIJieTCH B03M0aCHbIM, TaK KaK npH BO36y)KAeHHH
yHHBepcajibHoii HeycroHHHBOcTH B KajineBOH njia3Me
noMHMo myMa Ha6jno^aK)Tca MOHoxpoMaTHnecKHe
BOJIHbl C nOCTOflHHblMH (J)a3OBbIMH COOTHOHJeHHflMH

rapMOHHKaMH.

OniicaHiie

HocTew.
paBHa

3KcnepHMeHTbi npoBOflHJincb Ha ycTaHOBKe, onn-
caHHoii B pa6oTe [18]. CxeMa ycTaHOBKH npHBe,zjeHa
Ha pHc. 1. KaK yace roBopHjrocb, njia3Ma o6pa3yeTca

1

PHC. 1 a. CxeMa ycTaHOBKH. B. CxeMa H3MepHTe.iH noTOKa:
1) KaTyiuKH MarHHTHoro nojia; 2) BOJib ĵpaMOBbie nnacTHHbi;
3) Haxihijnnenb; 4) noflBH»HOH 3OHfl; 5) H3MepHTejiH noTOKa.

TepMHHeCKOH HOHH3aD,HH KaJIHJt Ha BOJIb(J)paMO-
BOH nnacTHHe pa^MycoM 2 CM. PaccToamie Mexc^y
njiacTHHaMH, orpaHHHHBaioiJUHMM njia3My c TopijoB,
36 CM. PaGonaa TeMnepaTypa nnacTHHbi ~ 2 0 0 0 ° K ,
HeoflHopoflHOCTb TeMnepaTypw He npeBbimaeT
5 — 10%. MarHHTHoe nojie HanpaBjieHO Bflojib OCH
ycTaHOBKH. ripeflejibi H3MeHeHH« nojia 0—1600 ap,
nacTb 3KcnepHMeHTOB npoBOflmiacb npn nojiax ^ o
3000 sp . HeoAHopo^HOCTb nojia no OCH He npeBbi-
maeT 3 % , no a3HMyTy 0 , 1 % .

3KCnepHMeHTbI npOBO^HJIHCb npH nJIOTHOCTH
njia3Mbi 1 • 109—5 1011 CM~3. OcTaTOHHoe AaBjieHHe
^ ( 2 — 8 ) • 10~7 Top. IIpH STOM cTeneHb HOHH3ai;HH flJia
njioTHocTefi - ^ 1 • 109 CM~3 npeBbiuiaeT 10%, a JUI*

1 • 1010 CM~3 — 4 0 % . iioCKOJTbKy HHCJIO 3JieKTpOH-
HOHHblX CTOJIKHOBeHHH fla^Ce flJIH CTeneHH HOHH3an;HH
1 % HpeBOCXOflHT HHCJIO CTOJIKHOBeHHH SJieKTpOH-
HeHTpaji Ha ^Ba nopa^Ka, nna3My MOHCHO cHHTaTb
CHjibHo-HOHH3OBaHHOH BO BceM ,zpiana3OHe HJIOT-

, HTO fljiHHa CBo6ozi,Horo npo6era
CHCTeMbi npn ? I ^ ' 5 - 1 0 9 C M ~ 3 .
nJIOTHOCTH npOH3BOflHJIOCb flBOMHblM

3OHAOM, npOKaJIH6pOBaHHblM C nOMOLIJbK) 8 MM-

HHTep(|)epoMeTpa. ^j iHHa O T K P W T O H nacTH 3OHflOB

2 MM, flHaMeTp 0,25 MM. 3OHA MO»ceT nepeMemaTbca
no OCH Ha 27 CM H no pa^Hycy. AMnjiHTy^a Kone6a-
HHH H3Mep«nacb c noMombio sroro »ce noflBH»cHoro

CneKTp KOJie6aHHii aHajiH3HpoBajiCH c
cejieKTHBHoro MHKpoBOJibTMeTpa B6-2 HJIH aHajiH3a-
Topa rapMOHHK C5-3. ^yBCTBHTejibHOCTb O6OHX npn-
6opoB 1 MKB. Ilojioca nponycKaHH» Ha ypoBHe 0,7

B6-2 ~ 2 0 % OT H3MepaeMOM nacTOTbi, AJIH C5-3

H3MepeHHH

H3MepeHH» noTOKa nonepeK MarHHTHoro
[13]. H3MepHTejib noTOKa npeflCTaBJiaeT co6oii

ycTaHOBJieHHbie Ha rpaHHije CTOJi6a njia3Mbi njia-
CTHHbl (pHC. 1 B), Me»fly KOTOpblMH npHJIO^CCH nOTeH-
iIHaji TaK, HTO 3JieKTpHHecKoe nojie HanpaBjieHO
B^ojib MarHHTHoro. BejiHHHHa nojia AOCTaTOHHa RSIX
nojiHoro pa3fleneHHH sneKTpoHOB H HOHOB, TaK HTO
TOK, H3MepaeMbiH B u;enH nuacTHH, onpe^eJiHeTCfl
noTOKOM njia3Mbi nonepeK MarHHTHoro nojia nvr.

no n{r) rpa^HeHT nJIOTHOCTH, Haxo^HM
H4«J)y3HH D = nvrj(dn/dr).

H3MepHTeJIb nOTOKa BbinOJIHCH H3 KOHCTpyKTHB-
Hbix coo6paaceHHH B BH^e 3aKJiK)HeHHOM B 3KpaH
KOPO6OHKH c ueHTpajibHOH njiacTHHOH. Kpaii nna-
CTHHbl H KOpo6oHKH yCTaHaBJIHBaiOTCH Ha OflHOM
ypoBHe c TOHHOCTbio ^ 0 , 1 M M . Kpafi 3KpaHa BbiCTy-
naeT '~Ha 0 , 2 M M oTHocHTejibHO Kpaa KOPO6OHKH.

H3MepHTejib noTOKa HMeeT njiaBaK>mHH
OTHocHTejibHO njia3Mbi, 3KpaH O6WHHO
BWJIO npoBepeHo, HTO 3a3eMJieHHe 3KpaHa He
pe3yjibTaTOB H3MepeHHH. BojibT-aMnepHaa xapaKTe-

H3MepHTejia noTOKa npHBe^eHa Ha pnc. 2.

1,0-

3 0,5

5 10

U ( V o l t )

PHC. 2 BojibT-aMnepHaa xapaKTepncTHKa H3MepHTejia flH<j><j)y-
3HH. n = l , 7 - 1 0 1 0 CM~3; £T= 1000 3p. YiacTOK 1 HMeeT
HanpaaceHne JXO 1 BOJibTa; ynacTOK 2 npeflHa3HaMeH fljia
Hanpa»ceHHH HH>Ke U^; ynacTOK 3 — c Hanpa»<eHHeM npe-

U

OTMeTHM, HTO KpHBaa CHMMeTpHHHa OTHOCHTeJlbHO

p p
YnacTOK I KPHBOH onpeAenaeTCH TeM, HTO B6JIH3H

noBepxHocTH nuacTHH o6pa3yeTca
CJIOH, TOjimHHoii nop^AKa fle6aeBCKoro
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nonEPEK nonji

. Ha STOM ynacTKe H3MepHTejib pa6o-
TaeT KaK ^BOMHOH miocKHH 3OHfl.

YnacTOK II — c yBejraneHHeM pa3HOCTH noTeHuna-
JIOB TOJiuiHHa CJIOH pacTeT H TOK HacbimeHHH BO3pa-
cTaeT no Mepe Toro, KaK yBejiHHHBaeTca o6i>eM, B
KOTOpOM pa3flejIHK)TCfl 3ap5«bl.

YnacTOK III — flocTHraeTca noTeHnnaji Uk, npn
KOTOPOM sjieKTpHHecKHe CJIOH nepeKpbiBaiOTca B
pafioHe ^ajibHero OT njia3Mbi Kpaa KOPO6OHKH, r^e
nJlOTHOCTb MHHHMaJIbHa H IipOHCXOflHT nOJIHOe pa3-
^ejieHHe HOHOB H ajieKTpoHOB noTOKa. Uk, ecTecr-
BeHHO, paCTeT C pOCTOM njIOTHOCTH IUia3MbI.

O6paTHM BHHMaHHe Ha TO, HTO npH flOCTHHCCHHH
noTeHUHana Uk B6JIH3H OT Kpaa njia3Mbi pa3flejieHHH
3apflflOB He npOHCXOflHT, njiaCTHHbl SKpaHHpOBaHbl
cjioeM M noTeHitHaji B nna3My npoHHKaTb He nojiwen.

BbiJio npoBepeHo, He HCKaacaeT ,,JIH H3MepHTejib
paziHajibHoe pacnpeaejieHne njioTHocra.

cpaBHHBajiocb pacnpe^ejieHHe, H3MepeHHoe
B6JIH3H OT HarpeBaTejifl, H pacnpe^ejieHHe B paMoHe
KOPO6OHKM (Ha paccTOflHHH 18 CM OT HarpeBaTejia H
~ 2 MM OT Kopo6oHKH). IIpe,n,BapHTejibHo 6bmo npo-
BepeHO, HTO B OTCyTCTBHe KOpoGoHKH 7l(r)
KOBO. OKa3ajiocb, HTO HCKa»ceHHe n(r)
nojiyixiHpHHa KPHBOH n(r) MeHaeTCH He 6ojiee,
Ha 5 — 10%, rpa^neHT nnoTHOCTH B6JIH3H Kpaa
cTOJi6a He 6ojiee, neM Ha 20—30%. CneziyeT oTMe-
THTb, HTO He6ojibiime HCKa^ceHHa n(r),
He flOJI>KHbI BJIHHTb Ha BeHHHHHy KO3(j)4)HU,HeHTa
(J)y3HH.

Fpa^HeHT njIOTHOCTH onpe^ejifljica rpa4)HHecKHM
flHqb(J>epeHi;HpoBaHHeM KPHBOM n(r), a
Bancji no OTHouieHHK) nnoTHOCTM n0 B
n(r) K paccTOflHHio a, Ha KOTOPOM nnoTHocTb
/ ^ Ha nop*moK (3KcnepHMeHTbi npoBo^,HjiHCb npH
a~ 1 HUH 2 CM). OKa3ajiocb, HTO pacxoac^eHHe on;eHKH
c BejiHHHHOH, onpeflejieHHOH rpaqbHHecKH, He npeBbi-
maeT 40—50%, a B nojioBHHe cjiynaeB ~ 2 0 % .

TIocKOJibKy MO^HO o»CHflaTb, HTO B cjiynae HeycToii-
HMBOCTH flH$(J)y3HOHHbiH noTOK nonepeK nojiH 6yAeT
onpeflenHTbCH ycpeflHeHHOH KapTHHoii, e^Ba JIH CTOHJIO
,n,o6HBaTbCfl 6ojibixioH TOHHOCTH p
B pafloHe KOPO6OHKH. ITo3TOMy npH pacneTe
u,HeHTa AH^^ysHH, KaK npaBHjio, Hcnojib3OBajiacb
ou,eHKa dn/drpanja.

TOHHOCTH H3MepeHHH KO3(J)(J)HaHeHTa
cpaBHHBajiocb D, onpefleneHHoe c no-

MOiubio H3MepHTejia, noKa3aHHoro Ha pnc. 1B , H C
nOMOLU,bK) KOJIbLteBOrO H3MepHTejIfl C BHyTpeHHHM
^HaMeTpoM KOJibua, paBHbiM ^HaMeTpy njiacTHHbi
HarpeBaTejia. OKa3ajiocb, HTO JUM cHMMeTpHHHoro
no a3HMyTy pacnpczjejieHHH HJIOTHOCTH pe3yjibTaTbi
coBna^aiOT c TOHHocTbio ' -^10%. Pe3yjibTaTbi, nony-
neHHbie c noMombio H3MepHTe;ieH c d= 1,5 HJIH 3 MM
H Z=28 HJIH 1 2 MM, coBna^aioT c TOHHocTbio ~ 5 % .
OCHOBHbie H3MepeHHH npOBO^HJIHCb 06bIHH0 C H3-

, HMCKDIUHM ( I = 3 M M H Z = 2 8 M M . OT-

, HTO BO Bcex cjiynaflx h — 40 MM. TaKHM o6pa-
3OM MO3KHO yTBep»CflaTb, HTO HCnOJIb3OBaHHbIH
H3MepeHHfl KO3$$HU,HeHT
TOHHO HaflejKHbie pe3yjibTaTbi.

H3MepeHiiH

COnOCTaBJieHHH KO3(J)qbHUHeHTa
KOJie6aHHH xcenaTejibHO 6HJIO

H3MepeHHH a6C0JHOTH0H BeJIHHHHbl
KOJie6aHHH.

H3BecTH0, HTO flpeH(j)OBbie BOJiHbi flOJiatHbi conpo-
BoacaaTbca KOJieGaHHflMH njIOTHOCTH ?i* H noTeHUHajia
V*. ECJIH BO3MymeHHa noTeHnnaJibHbi ( V x E = 0),
TO npn Majibix aMnjiHTy^ax MO>KHO o^H^aTb Bbinoji-

paBeHCTBa

n - T

H3MepeHHfl npOBOflHJIHCb no 3OHflOBOH
[19, 20], no3BOJiflK»meH npH H3MeHeHHH
CMemeHHH 3OHfla pa3flejibHO H3MepaTb n* H F*. ITpn
STOM n* H3MepaeTCH no nepeMeHHoii cocraBjifliomeH
HOHHoro TOKa HacbimeHHa, F* — no nepeMeHHOH
cocTaBjiaiomeH TOKa B6JIH3H TOHKH, r^e nocToaHHbiH
TOK o6pamaeTC5i B Hyjib.

fljia npoBepKH MeTOflHKH npoBO^Hjiocb cpaBHeHHe
n*, Onpe^eJieHHOrO OflHHOHHblM H flBOHHbIM 3OHflOM,
a T a m e npoBepajiacb KBa3HHeHTpajibHOCTb BO3My-
meHHH njIOTHOCTH cpaBHeHHeM ?i*, onpefl,ejieHHoro no
3JieKTpOHHOH H HOHHOH BeTBH BOJIbT-aMnepHOM Xa-
paKTepHCTHKH [20]. B nepBOM cjiynae pe3yjibTaTbi
COBnaZtaJIH C TOHHOCTbK) ~ 3 0 % , BO BTOpOM '^ ' 15%.

IIpoBepKa cooTHomeHHH 15 c O^HOH CTOPOHW cjiy-
npoBepKOH npaBHjibHOCTH npe^noJioaceHHH o

KOJie6aHHH, c fl,pyroii xapaKTepH3O-
TOHHOCTb H3MepeHHH BO3MymeHHM. OKa3aJIOCb,

HTO paBeHCTBO BbinOJIHHeTCH C TOHHOCTbK) ~ 2 0 % BO
BceM HCCjiezioBaHHOM /iHana3OHe njioTHocTeii (109—
1011 CM~3). TaKHM o6pa3OM, MO»CHO yTBep^cjuaTb, HTO
MeTOflfflca no3BOJiaeT flocTaTOHHO Ha^e^HO H3Mep«Tb
BO3MymeHH», XOTH TOHHOCTb MeTO^a, KOHCHHO, He
npeBbiiuaeT TOHHOCTH o6biHHbix 3OHflOBbix H3Mepe-
HHH. OTMeTHM, HTO nOCKOJIbKy H3MepeHHe aMnjlHTy^bl
KOJie6aHHii njIOTHOCTH npome H Ha^ejKHee, F * KaK
npaBHjio, He H3Mepajiocb, a onpe^ejiajiocb no OTHO-

n*/n.

3KcnepiiMeHTa

KanecTBeHHO KapTHHa flH(J)(^y3HH 6bijia nojiyneHa
npn H3yneHHH H3MeHeHHH pa^HajibHoro pacnpefl,ejie-
HHSE njIOTHOCTH H MaKCHMajIbHOH HJIOTHOCTH nQ npH
H3MeHeHHH MarHHTHoro nojiH. ITpn STOM SKcnepn-
MeHTajibHbie KpHBbie n(r) cpaBHHBajiHCb c pacneTOM
no ypaBHeHHK) fljia sjieKTpoH-HOHHoii ^,H^(^y3HH.

KaK BHAHO H3 yp. 9 flJiH pacneTa n(r) Heo6xoAHMo
3HaHHe noTOKa HefiTpajibHbix aTOMOB (nv)0 H pa^nyca
o6jiacTH HanbijieHHa rx. ECJIH rx H3BecTeH, XOT« H He
oneHb TOHHO, TO onpeAeJieHHe (nv)0 Boo6me He npefl-

. IIo3TOMy pacneT npoH3-
o6pa3OM: 6pajiocb SKcnepn-

3HaneHHe n0 npH H = 1600 3p H no,n,6Hpa-
jiocb 3HaneHHe (nv)0 TaKoe, HTO6W n0, onpe^eJieHHoe
pemeHHeM ypaBHeHHH npn H = 1600 3p, coBna^ajio c
3KcnepHMeHTajibHbiM. B KanecTBe rpaHHHHbix ycjioBHH
Hcnojib3OBajiHCb ycjioBHa n' = 0 npn r = 0 H w = 0 npn
r=R, ^ajiee c STHM 3HaneHHeM (nv)Q
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pacneT n (r) npn pa3m>ix MaraHTHbix HOJIJIX. PacneT-
m>ie KpHBbie n(r) cpaBHHBajiHCb c 3KcnepHMeHTajn>-
HHMH.

BTOpoft MeTOfl pacneia, no3BOJunom,HH He yHHTbi-
BaTb (n V)Q, 3aKJIK)HaJICH B TOM, HTO HO SKCnepHMeHTaJIb-
HOH KPHBOH B TOiKe r>,r1 onpeAejiajiocb n H n'.

Hcnojn>3yfl STH 3HaHeHHH, KaK rpaHHHHbie ycjioBHH no
yp. 9 fljia o6jiacTH r> r1} r/je (nv)0=0, MOHCHO paccHH-

n(r). nojiyieHHaa KpHBaa cpaBHHBajiacb c SKC-

, HTO BejiHHHHa

a, He H3BecTHa« fl;ocTaTOHHO TOHHO, B HameM
cjiyiae cpaBHHTejibHO Majn>ix MarHHTHbix nojieii He
oco6eHHo cymecTBeHHa, T.K.

0,4 0,8 1,2

H (hOe)

P H C . 4 3aBHCHMOCTb nQ O T MarHHTHoro
r; • — pacneT.

o — 3KcnepH-

BeJIHK H
corjiacyeTca c pacieTOM no O6OHM MeTOflaM (pnc. 5,6).

njia3Mbi onpefleJiflioTCfl, OTMCTHM, HTO BO BCCM AHana3OHe pacnpefleneHHe

B OCHOBHOM, AH(J)$y3HeH, a He peKOM6HHaimeH. B pac- HJIOTHOCTH njia3Mbi no OCH OAHOPOAHO.
Hcnojib3OBajiocb 3HaneHHe a = 3 • 10~10 CM3

B nocjieAHee BpeMH [M. M. Hammer,
B. B . Aubrey, Phys. Rev. 411 (1966) 146] aaiOT 3 H a-
neHHe a = ( 3 , l ± 2 5 3 ) * 1 0 ~ 1 2 CM3 ceK"1 npn 3(J)(J)eKTHB-
Hoii TeMnepaType 1540° K H HJIOTHOCTH 3JieKTpoHOB
(3 ,5±2 , l ) -10 n CM- 3 . )

OKa3ajiocb, HTO npn Majibix njioTHocTax (1-109—
1 - 1 0 1 0 C M ~ 3 ) 3KcnepHMeHTajn>Hbie KpHBbie n(r) He

H3MeHHK)TCH npH H3MeHeHHH MarHHTHOrO nOJIfl
(pnc. 3) H n0 He 3aBHCHT OT H (pnc. 4), oTKyzja MO»CHO

I, HTO KO3(J)4)HII,HeHT AH4>(})y3HH nO-
i. CpaBHeHHe c pacneTHbiMH KPHBWMH B STOH

o6jiacTH HOCHT HHCTO KaHecTBeHHbiH xapaKTep, no-

CKOjibKy B STOM AHana3OHe njioTHOCTeii Hcnojib3OBaH-
Hoe THApoAHHaMHHecKoe npH6jiH»ceHHe, BooGme ro-
BOpH, HenpHJIO»CHMO.

I lpn njiOTHOCTHX /~10 1 0 —10 n CM~3 nojiyniHpHHa PHC. 5
n(r) yMeHbuiaeTca, a n0 na^aeT c POCTOM MarHHTHoro

OTKy^a cjieflyeT, HTO KO34)$Hn;HeHT AH(J)4)y3HH
c POCTOM MarHHTHoro nojia. B oGjiacTH nnoT-

ift 7 1010—5-1011 CM~3 n(r) AOBOJibHO xopouio

-20 20

r(mm)

PaflHajitHoe pacnpeAejieHne IUIOTHOCTH.
x — pacneT; H=1600 3p.

O — 3KC-

20

r(mm)

PHC. 6 PaflnanbHoe pacnpeAeneHHe nnoTHOCTH. O — SKC-
x — pacneT; jff=1600sp; r ^ ? MM.

npo-
c AByMH THnaMH paAHajibHoro pacnpeflejie-

HHH HJIOTHOCTH: I)a~l CM (pnc. 7) ; II) a -~2 CM

(pnc. 8) ( r an pacnpeAeneHHH 3aAaeTca pa3MepaMH
PHC. 3 3aBHCHMocTb paAnajibHoro pacnpeflejieHiw HJIOTHOCTH Q ^ ^ ^ HanbiJieHHii). OnHcaHHbie Bbinie
OT MarHHTHoro nojifl. 3Ha4eHHa£f Bap: O — 1400; D — 1200; '
A _ soo; x - 600. pacHCT W M H = 1 4 0 0 (BepxHHH H H f l npOBOAHJlHCb, B OCHOBHOM, Ha
KDHBaa) H 800 3D. 6JTJI3KOM K THTiy I .
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19

p
'E
c
S
c

A
0,4 0,6 0,8

H (kOe)

1

1,2 1,6 -20 -10 0 10 20

r(mm)

2

OT MarHHT-PHC. 7 1. 3aBHCHMOCTb KO3<J)4>HUHeHTa
Horo nonn. 2. PaflHaJibHoe pacnpeAejiemie IUIOTHOCTH.
nBCM~3: O - 8 1 0 9 ; x - 4 , 8 - 1 0 1 0 ; • - 3 1 0 1 1 ; KjTac-

2 i

0,6 1,2 1,6 2,0 2,1 2,8

H (kOe)

PHC. 8 1. 3aBHCHMOCTb KOS^HIJHeHTa flH4)$y3HH OT MarHHT-
Horo nojw. 2. PaAHajibHoe pacnpeaejieHHe IUIOTHOCTH. 3Ha-

n B CM" 3 : o - 1,5-1010; x - 5-1010; • - 3 1011.

KaK BHflHO H3 PHC. 7 H 8, KO3(Jx|)HH,HeHT
MajIHX nJIOTHOCTflX, .̂eHCTBHTejILHO, He 3aBHCHT

OT MaraHTHoro nojia. OTMCTHM, HTO aMiuiHTyAa
KOJie6aHHH noTeHU,Hajia M HJIOTHOCTH B STOH o6jiacTH

He 3aBHCHT OT MarHHTHoro HOJIH.
66jlblUHX nJIOTHOCTHX 3aBHCHMOCTb D(H)

CB»3aHa c (j)opMOH pacnpe^ejieHHa. fljiH pacnpe^e-
jieHHH THna I KOS^^HUHCHT ^ H ^ ^ y 3 0

3aBHceTt OT MarHHTHoro HOJIH yace npH
^ ' l — 2 1 0 1 0 C M - 3 (oTMeTHM, HTO 3flecb H HHa<e npn-
BOflHTCH 3HaHeHHH 7l0). C pOCTOM IIJIOTHOCTH 3aBHCH-
MOCTb CTaHOBHTca 6ojiee cnjibHOH H npn n~2 —
3-1011 CM~3 flocTHraeT H~2. B STOH o6jiacTH no a6co-
JIIOTHOH BejiHHHHe KOS^^HI^HCHT ^H^$y3HH coBna^aeT
C KJiaCCHHeCKHM (3Ha4eHHfl KJiaCCHHeCKOrO KO3(J)4)H-

flH(J)(J)y3HH, npHBe^eHHbie Ha pnc. 7, paccHH-
RJIX njioTHOCTH Ha rpaHHue H3MepHTejiH pjifyfyy-

3HH).
^ J I H pacnpeaeJieHHH THna II KO3(J)$HiiHeHT AHIJ)-

4>y3HH He 3aBHCHT OT MarHHTHoro nojia RO
n~5 • 1010 CM- 3 , npn n= 3 • 1011 CM" 3 - D ocH~\

K 06l>flCHeHHK) 3THX (J)aKTOB MO»CHO HOflOHTH,
HCCJie^ya 3aBHCHM0CTb aMnjiHTyAH KOJie6aHHH OT
njIOTHOCTH.

OKa3biBaeTCH, HTO aMnjiHTy^a KOJie6aHHH HJIOT-
HOCTH n* pacTeT c POCTOM HJIOTHOCTH, npoxo^HT
nepe3 MaKCHMyM npn HeKOTopoH njioTHOCTH nmax, a
3aTeM na^aeT. OTHomeHHe n*/n, nponopn,HOHajibHoe
F*, He 3aBHCHT OT njIOTHOCTH flO %max, a 3aTeM TOXCe
na^aeT (pnc. 9). OKa3ajiocb, HTO AJM pacnpe^ejieHHa
njioTHOCTH THna I wmax JieacHT B ^Hana30He (5—8)
• 1010

 CM-3, ana. II rana — (1 — 3)-1011
 CM"3. B OAHOM

H3 SKcnepHMeHTOB npH pacnpe,o;eJieHHH II THna 6buia

O 1
en
•2 0

99-

6«10"

10

log n

PHC. 9 3aBHCHMOCTb KO3(J)4)Hi;MeHTa flH(j>(j>y3HH H
KOJie6aHHft OT IUIOTHOCTH. J ? =

3aBHCHMOCTb nmzx(H). OKa3aJIOCb, HTO Wmax He
3aBHCHT OT H c TOHHOCTbio ~ 3 0 % . CpeAHee 3Ha-
HeHHe Wmax npH pa3HbIX MarHHTHblX HOJIHX OKa3ajIOCb
paBHbIM B 3TOM SKCnepHMCHTe ( l , 5 ± 0 , 5 ) - 1 0 u CM~3.

H a pnc. 9 noKa3aHa 3aBHCHM0CTb OT HJIOTHOCTH
KO3$4)HyHeHTa ^H(J)(̂ y3HH H oTHOiiieHHfl n*/n.
BHflHO, HTO KO3(])4>Hn,HeHT flH^(J)y3HH HOCTOflHeH,

aMnjiHTy^a KOJie6aHHH, H HaHHHaeT yMeHb-
, Kor^a aMnjiHTy^a na^aeT. B o6jiacTH

UJHX njioTHOCTen, r,n;e aMnjiHTy^a KOJie6aHHH
BHTCH oneHb Majiofi, H Ha6jiK>flajiacb
6jIH3Kafl K KJiaCCHHeCKOH.

IlpH pa6oTe c oflHHM HarpeBaTejieM B cjiynae,
Korfla B6JIH3H noBepxHOCTH HarpeTOH njiacTHHbi
06pa3yeTCH SJieKTpOHHblH CJIOH, HeyCTOHHHBOCTb 3a-
TyxaeT H npn Majion HJIOTHOCTH. I lpn STOM HCTKO
Ha6jiK)AaeTCH KoppejiHiniH KO3<JxJ)HinieHTa
H aMnjiHTy^bi KOJie6aHHii. OKa3ajiocb, HTO B
TPOHHOM cjioe H3MepeHHoe 3HaneHHe D~ 10—20 CM2

cex"1. IIocKOjibKy De\~\, no-BH^HMOMy 3Ta BejiH-
CHHa onpe^ejifleTCH napa3HTHbiMH 3$(^eKTaMH, T.e.

H3Mep«eMoe 3HaneHHe D.
3aBHCHMOCTH D(ri) H D(H) He

OCHOBaHHH CHHTaTb, HTO CTeHOHHafl
nrpaeT xaKyK)-TO pojib, 6wjia npoBe^eHa
TejibHaa npoBepKa.

ECJIH pa6oTaTb c OAHHM HarpeBaTejieM, TO
UHeHT CTeHOHHOH AH(j)$y3HH £OJI)KeH
npn yBejiHneHHH paccTOflHHfl OT HarpeBaTejia. ECJIH
yCTaHOBHTb H3MepHTejIH AH(j)<J)y3HH Ha paCCTOHHHflX
9 CM (1) H 18 CM (2) OT HarpeBaTejiH, TO 3aBHCHMocTb
DJD?, on n AOJi»Ha HMeTb BHA, noKa3aHHbiH Ha
pnc. 10. H3MepeHHoe oTHouieHHe DJD2

 H e

P M C . 10 IIpoBepKa cTeHOMHOii flH(J)(J)y3HH. O
• — pac ieT .
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OT njiOTHocTH. TaKHM o6pa3OM, nojrynaeM eme OAHO

Toro, HTO creHOHHaa AH<i>(i>y3Ha B

SKcnepHMeHTax He npoaBJiaeTca.

A6C0JLK>THaJI BejIHHHHa KO3(J)4)HHHeHTa AH<j)(J)y3HH

B npe^ejiax OAHOH cepHH SKcnepHMeHTOB BocnpoH3-

BOflHTca c TOHHocTbio ' ^ 1 0 % . H3MepaeMbie B pa3Htix

cepnax SKcnepHMeHTOB 3HaneHHa D HCCKOJIBKO pa3-

JIHHaiOTCa Me»CAY CO6OH. IIpHHHHOH 3TOrO HBJIHIOTCH,

no-BHAHMOMy, He6oiu>iiiHe H3MeHeHHa n(r) BCJie^CT-

BHe HeTOHHOCTeH H3rOTOBJieHHH H c6opKH HCTOHHHKa

njia3Mbi. OKa3ajiocb, HTO ^JIH o6jiacTH Majibix HJIOT-

HOCTeii cpe^Hee no pa3HbiM cepnaM SKcnepHMeHTOB

3HaneHHe D = ( 2 , 3 ± 0 , 9 ) - 1 0 2 CM2 ceK"1. Cjie^yeT OT-

MeTHTB, HTO pa36poc 4 0 % BKjiioHaeT B ce6a KaK

H3MeHeHHfl D B pa3HbIX CepHflX, TaK H OUIH6KH H3-

MepeHHH. TaKHM o6pa3OM, MOECHO yTBep5KAaTb, HTO

CTa6HJIbHOCTb D H TOHHOCTb H3MepeHHH JiyHUie 4 0 % .

O6paTHM BHHMaHHe Ha TO, HTO BejIHHHHa KJiaCCH-

necKoro KO34>(J)MU,HeHTa AH4>4̂ y3HH B STOM

njioTHocTeii Ha 1—2 nopflflKa MeHbixie.

B CBH3H c 3THM MO»CHO 03KHja;aTb, HTO H

KOJie6aHHH flOJDKHa 6bITb CTOJIb »Ce CTa6HJlbHOH B

pa3Hbix cepnax SKcnepHMeHTOB. nocKOJibKy cneKTp

KOJieGaHHH, pacnpefleneHHe aMnjiHTya rapMOHHK no

cneKTpy oneHb nyBCTBHTenbHbi K ycjioBHHM co3flaHHH

nna3Mbi, K BHfly n(r), Bpa^ JIH npnxoflHTCfl o)KHflaTb

xopouieii BOcnpoH3BOAHMocTH. TeM He MeHee OKa3bi-

BaeTCfl, HTO cpeflHee no pa3HbiM cepHflM H3MepeHHii

3HaneHHe n*/n ^JIH HaH6ojibuiero B cneKTpe nHKa

paBHo (4±2) -10~ 3 , T.e. BocnpoH3BOflHTca c TOH-
HocTbio ^ 5 0 % [20]. (OTMCTHM, HTO

n*/n npeACTaBjiaeT CO6OH 3Ha

nHKa Ha^ ypoBHeM iuyMa B6JIH3H STOTO

^a nHKa -~10~2.) IlocKOJibKy 3Ta
iiH(j)pa BKjiKDHaeT B ce6a H OLUH6KH H3MepeHHH, M O » H O

yTBep>KflaTb, HTO cTa6HjibHocTb aMnjiHTy^bi jrynuje

50%. TaKHM o6pa3OM, CTa6njibHOCTb aMnjiHTyAH

KOJie6aHwft npHMepHO Ta >Ke, HTO H CTa6HjibHOCTb

KO3(j)<J)HH,HeHTa AH^4>y3HH.

HenocpeflCTBeHHbiM noATBep)KAeHHeM TOTO, HTO

,a,H(J)(j)y3HH onpeaejiaeTCH HeycTOHHHBocTbio, Morjia

6bi HBHTbca Mopyjinmw. noTOKa, npnHHMaeMoro H3-
1 ' H a nacTOTax HeycTOHHHBocTH.

, OKa3biBaeTca, HTO TOK H3MepHTejra

. IIpOH,eHT MOAyJIflH,HH (OTHOUieHHe

nepeMeHHOH cocTaBjiaiomeH TOKa K nonHOMy TOKy

H3MepHTejia), KaK npaBHjio, Bbime B o6nacTH Majibix

njioTHocTeii. XapaKTepHbiii npHMep npe^CTaBjieH Ha

pHC. 11. PacneTHafl KpHBaa 3Aecb npe^cTaBJiaeT CO6OH

OTHomeHHe (D—Dei)/D (D — SKcnepHMeHTajibHoe

3HaneHHe KO3(Jxj)Hii,HeHTa AH(J)qby3HH). H a 3TOM pn-

cyHKe npe^cTaBJieHbi pe3yjibTaTbi TOTO ace 3Kcnepn-

, HTO H Ha pHC. 9. KaK H cjieAOBano o»CHAaTb,

na^aeT B oGjiacTH, r^e aMnjiHTy^a KOJie-

6aHHH CTaHOBHTCH MaJIOH, a AH(J)(J)y3HH 6JIH3KOH K
KjiaccHHecKoii.

oTMeTHTb, HTO BejIHHHHa npoD,eHTa MO-

He flBJiiieTca oco6eHHo xapaKTepHoii, no-

CKOJibKy MOKHO npeflnojiaraTb, HTO OH cnjibHo cBJoaH

c paAHanbHbiM pacnpeflejieHHeM aMnnHTyAbi KOJie6a-

HHH. ^eHCTBHTeJTbHO, OKa3ajIOCb, HTO HHCJieHHbie 3Ha-

npoii,eHTa MOAyJi^i;HH B o6jiacTH Majrbix HJIOT-

2 - w °
A X *

9

—"ft- o
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X
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PHC. 11 3aBHCHM0CTb Koa^^raiHeHTa ,nji<i)<j)y3HH H
OT IIJIOTHOCTH. x — 3KcnepHMeHT; • — pacieT.

HOCTeii MeHjnoTca B pa3Hbix cepnax 3KcnepHMeHTOB,
npHMepHO, Ha nopswoK (OT 10 AO 100%), B TO
KaK KOS^^HUHCHT AH^'ty31^11 MeHHeTCfl He 6ojiee,

B 2—2,5 pa3a. IIpH STOM KanecTBeHHO Ha6jiK>Aajiocb,

HTO npoi^eHT pacTeT c POCTOM aMnjiHTyAbi KOJie6aHHit

B6JIH3H rpaHHUbi njia3Ma—H3MepHTenb noTOKa, T.e.

fi onpeAejiaeTca paAnajibHbiM pacnpe-

OnHcaHHbie Bbiuie SKcnepHMeHTbi AOCTaTOHHO y6e-

noKa3biBaioT, HTO B o6jiacTH Manwx njiOT-
O3(j)(i>HÎ HeHT AH(j}(])y3HH He 3aBHCHT HH OT

MarHHTHoro nona, HH OT nnoTHOCTH H npaKTHnecKH

OAHHaKOB Ha pa3Hbix paccTOHHHHX OT

TaKHM o6pa3OM, HCKJnonaeTca HOH-HOHHaa

3H», AJIH KOTOpOH DwocnjH*, H CTeHOHHafl

1
(L-z)W

exip—(L (16)

KaK oTMenajiocb BO BBeAemiH, npHHHHoii Toro, HTO

3TH THnbl AH4>4>y3HH He npOHBJIHIOTCH, nO-BHAHMOMy,

sjieKTpHnecKoe nojie, BO3HHKaiomee npn
3apaAOB.

Ko3(J)4)Hii,HeHT AH$4>y3HH He coBnaAaeT H C KJiaccn-

HeCKHM DeiOC7l/H2 HH HO 3aBHCHMOCTH OT njIOT-

HOCTH H MarHHTHoro nojia, HH no a6cojiK)THOH BCJIH-

HHHC

OTHCTJIHBO Ha6jiK>AaeTca Koppenaiina KO3(j)(})H-

AH(J)(J)y3HH H aMnjiHTyAbi KOJie6aHHH noTeH-

. ^encTBHTejibHO D(n) = constant, noKa no-

CToaHHO n*/n, H HanHHaeT naAaTb, KorAa naAaeT

n*/n. IIpH Majibix 3HaneHHax n*/n (sjieKTpoHHbiH CJIOH)

MaJI H KO3$(J)HU,HeHT AH4»J)y3HH.

IIOTOK njia3Mbi nonepeK MarHHTHoro nojia npo-

MOAyJIHpOBaH Ha HaCTOTaX HeyCTOHHHBOCTH.

TaKHM o6pa3OM, MO»CHO C AocTaTOHHoii yBepeH-

HOCTbK) yTBep5KAaTb, HTO B o6jiaCTH MajIblX njIOT-

HocTeii AH(J)4)y3Ha nonepeK MarHHTHoro nojia onpe-
AejiaeTca HeycTOHHHBocTbio. IIpH STOM cpeAHee no
pa3HbiM cepnaM SKcnepnMeHTOB 3HaneHHe KO3^)^H-
n,HeHTa AH(̂ 4)y3HH (2 ,3±0 ,9 ) -10 2 CM2 ceK~x.

I l p n GojibiUHx njioTHocTax (7-1010—5 1 0 u CM~3,
1 THn pacnpeAejieHHa), KorAa n*/n naAaeT, T.e. He-
ycToiiHHBocTb 3aTyxaeT, MOffyjifuxaw. noTOKa npaKTH-

HeCKH HeT H KO3(})(J3HU,HeHT AH<|Kt>y3HH no 3aBHCHMOCTH

OT MarHHTHoro nojia H a6conK>THOH BejiHHHHe COB-

c KjiaccnnecKHM.
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noiiEPEK nona

O6jiacTb npoMeacyTOHHbix Meayjy H° H H~2 3aBHCH-
MOCTeH M03KH0 o6l>5ICHHTb TeM, HTO C pOCTOM IIJIOT-
HOCTH paCTeT HOTOK 3a CHeT KJiaCCHHeCKOH flH4)(J)y3HH
B TO BpeMfl, KaK noTOK, onpeAejiaeMtia HeycTOHHH-
BOCTLK), ocTaeTCH nocToaHHbiM HJIH naAaeT. KanecT-
BeHHO 3TO noflTBepayjaeTCfl xapaKTepoM 3aBHCHMOCTH
npon;eHTa MOAyJumnH noTOKa OT HJIOTHOCTH. B03-
MOXCHO, OAHaKO, HTO B 3TOH 06jiaCTH HaHHHaeT
MeHHTbCfl XapaKTep HeyCTOHHHBOCTH.

H3BCCTHO, HTO yHHBepcaJIbHafl HeyCTOHHHBOCTb
AOJDKHa BO36y»yiiaTbCH KaK B 6eccTOJiKHOBHTejibHOH
njia3Me, TaK H B cjiynae 6ojibiuoro HHCJia CTOJIKHOBC-
HHH (rn/i;poAHHaMHiecKHH cjiyHaii) [4, 5], npnieM HH-
KpeMeHTbl HapaCTaHHH HeyCTOHHHBOCTH B 3THX CJiy-
naax pa3JiHHHbi. KaK noKa3aHO B [21], c POCTOM nncjia
3JieKTpOH-HOHHbIX CTOJIKHOBeHHH AOJDKeH Ha6jIK>-

njiaBHbiH nepexoA OT 6eccTOJiKHOBHTejn>Horo
K rHApoAHHaMHnecKOMy c

B flnana3OHe njiOTHOCTen 1-109—1101 0 CM~3

AJiHHa cBo6oAHoro npoGera OTHocHTejn>HO 3JieKTpoH-
HOHHblX CTOJIKHOBeHHH X 6oJIbHje HJIH CpaBHHMa C
AJiHHOH cncTeMbi. HanoMHHM, MTO Xt*a2L npn
W = 5 - 1 0 9 C M ~ 3 , npnieM B cjiynae, Kor^a n=5
• 109 CM~3, cpeAHaa mioTHOCTb njia3Mbi 3Ha^HTejn>H0
Mem>iue. TaKHM o6pa3OM, B STOH oGjiacTH mia3Ma
HBJWeTCfl 6eCCTOJIKHOBHTejIbHOH.

B o6jiacTH njioTHOCTefl 1 0 1 0 — 1 0 U C M ~ 3 HHCJIO
SJieKTpOH-HOHHblX CTOJIKHOBeHHH BO3paCTaeT, TaK HTO
npH 71= 1 • 1011 CM"3 1 CTaHOBHTCH paBHOH 2 CM. BO3-
MOMCHO, HTO nOHBJieHHe 3aBHCHMOCTH KO3(jxJ)HHHeHTa
AH(J)4)y3HH OT MarHHTHoro nojia, Ha6jiK>AaiomeecH
HMeHHo B STOM AHana3OHe njioTHOCTen, o6ycjiOBJieHo
H3MeHeHHeM HHKpeMeHTa HeyCTOHHHBOCTH, CBH3aH-
HOrO C pOCTOM HHCJia 3JieKTpOH-HOHHbIX CTOJIKHO-
BeHHH.

3aTyxaHHe HeyCTOHHHBOCTH B o6jiacTH 6OJH>UIHX
njIOTHOCTeil MOXCeT 6bITb 06l>HCHeH0 pOCTOM HHCJia
HOH-HOHHblX CTOJIKHOBeHHH, OKa3bIBaK>HMIX CTa6HJIH-
3HpyiOH;ee ACHCTBHC [16, 21]. T O T <J)aKT, HTO nmax B
cjiynae pacnpeAejieHHfl THna II jieacaT Bbime, neM B
cjiynae I, MOXCHO o6i>HCHHTb TeM, HTO npn TOH ace n0

B cjiynae II cpeAHaa njioTHOCTb H cpeAHee HHCJIO
CTOJIKHOBeHHH MeHbuie, HeM B cjiyHae I. (CjieAyeT OT-
MeTHTb, HTO npn npoBeAeHHH SKcnepHMeHTa He 6bijio
AOCTaTOHHO Tui;aTeju>Horo KOHTPOJIH 3a cjioeM y
noBepxHocTH HarpeTOH njiacTHHbi. TaKHM o6pa3OM,
He HCKJIIOHeHO, HTO BO3MOaCHOH npHHHHOH^3aTyxaHHfl
HBjiaeTca H3MeHeHHe xapaKTepa CJIOH.)

TaKHM o6pa3OM, rHapoAHHaMHHecKHH cjiynan B
HanieH CHCTeMe BCJieacTBHe 3aTyxaHH« HeycTOHHH-
BOCTH, no-BHAHMOMy, He ocymecTBjraeTCH.

OTMeTHM, HTO pa6oTbi [6—8] BbinojiHeHbi Ha ycTa-
HOBKe, napaMeTpbi KOTOPOH HO3BOJMIOT

HeyCTOHHHBOCTb HpH 66jIbIHHX EJIOTHOCTflX, HeM y
HaC. Il0CK0JU>Ky AH(J)(J)y3HH B 3THX paGoTaX HCCJieAO-
Bajiacb npn HJIOTHOCTHX ~ 1 0 n C M ~ 3 , T.e. DO-BHAH-
MOMy, AJIH rHApoAHHaMHHecKoro cjiynaa, Bp«A JIH

oxomaTb corjiacna c HaiuHMH pe3yjn>TaTaMH.
, MOXCHO yTBepacAaTb, HTO «yHHBepcajH>Haa»

HeyCTOHHHBOCTb B 6eccTOJiKHOBHTejibHOH njia3Me npn-
K aHOMajibHOH AH(J)4)y3HH nonepeK MarHHTHoro

(2,3 ± 0,9) • 102 CM2 ceK"1, 3HaHHTejn>H0 npeBbiuiaeT
KJiaCCHHeCKHH. B oGjiaCTH, TAe HeyCTOHHHBOCTb 3a-
TyxaeT, KO3(J)(|)Hn,HeHT AH(J)(J)y3HH HO 3aBHCHMOCTH OT
MarHHTHoro HOJIH H a6cojiK>THOH BejiHHHHe 6JIH3OK
K^KJiaCCHHeCKOMy.

Bwpaxcaio 6jiaroAapHocTb A. A. FajieeBy, P . 3. Car-
AeeBy, M. K. O a r s 3a o6cy»cAeHHe pe3yju>TaTOB,
3 . M. CMOKOTHHy 3a noMonib B npoBeAeHHH SKcnepn-
MeHTOB, r . A. FpO3AOBOH H P . H. MaKapOBOH 3a
npoBeAeHHe pacneTOB.
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