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1. 5apo3neKTpM4€CKMM 3~~€KTOM MW Ha3WBaeM OTKnOHeHMe OT no
KanbHO~ 3neKTPOHe~TpanbHOCTM MeTanna, B03HMKa~~ee nOA A€~CTBM€M 
rpaAM€HTa AaBneHMR. 3TO RBneHMe 6yAeT MM€Tb M€CTO, HanpMMep, 
B H€KOTOpWX mMAKMX MeTannax, ecnM MX nOM€CTMTb B U€HTPM~yry. 

MeTann MO~HO paCCMaTpMBaTb COCTOR~MM M3 ABYX nOACMCTeM - MOHHO~ 

M nOACMCT€MW 3neKTpOHOB npOBOAMMOCTM, KamAaR M3 KOTOpWX o6naAaeT 
C06CTB€HHO~ ynpyrOCTb~. npM Bpa~eHMM mMAKOrO MeTanna B U€HTpM

~yre none U€HTpo6emHWX CMn TRmeny~ MOHHY~ *MAKOCTb 6yAeT OT
TanKMBaTb K nepM~epMM, a Ha 3neKTpOHW npOBOAMMOCTM OKameT 

npeHe6pemMMO Manoe B03A€~CTBMe. npM 3TOM 6apo3neKTpM4€CKM~ 3$
~eKT B03HMKHeT B TeX MeTannax, CmMMaeMOCTb KOTOpWX onpeAenReTCR 
CmMMaeMOCTb~ CMCT€MW 3neKTpOHOB npOBOAMMOCTM, T.e. B MeTannax, 

Y KOTOpWX MOAYnb BC€CTOpOHHero cmaTMR MOHHO~ peweTKM Bi Man 
no cpaBHeHM~ C MOAyneM BCeCTOpOHHero cmaTMR /MBC/ MX 3neKTpoH
HOrO raaa Be 

/1/ 

CMna, npMnomeHHaR K MOHaM B 3TMX MeTannax, BW30B€T A€$OpMa
UM~ .3neKTPOHHOro raaa M HeKOTOpOe OTAeneHMe MOHOB OT 3neKTpo
HOB. AnR oueHKM 3Toro 3$~eKTa npeACTaBMM, 4TO 3neKTpoH nposo
AMMOCTM paBHOMepHO aanonHReT C~epM4€CKM~ 06beM 

1 
/2/ 

n 

rAe n - 4MCnO 3n€KJ,POHOB npOBOAMMOCHI /MOHOB/ B eAMHMU€ 06beMa 
MeTanna. 

MeTann AnR npocToTw 6yAeM C4MTaTb OAHOBaneHTHWM. HoH s oT

cyTCTBMe BHeWHMX cMn pacnonomMTCR s ueHTpe 3Toro c~epM4ecKoro 
o6beMa. 

AnR Toro, 4To6w oTBeTMTb Ha sonpoc, no4eMy AnR cy~ecTBOBaHMR 
6ap03neKTpM4€CKOro 3~~eKTa B onMCaHHWX ycnOBMRX He06XOAMMO 
BWnOnHeHMe ycnOBMR /1/, paCCMOTpMM CHa4ana MeTann C meCTKO~ 
peweTKO~ M MRrKMM 3neKTpOHHWM ra30M, T.e. MeTann, y KOTOpOro, 
Hao6opoT, B1 >> Be. 

nycTb K KamAOMy MOHY TaKOrO MeTanna 6yAeT npMnomeHa BHeWHRR 
CMna 7 (r), 3aBMCR~aR B OU~eM c:ny4ae OT KOOPAMHaT. npM 3TOM 
samHwM AnR AanbHe~wero paccMoTpeHMR o6cTORTenbCTBOM RBnReTCR 
TO, 4TO A€~CTBy~~Me Ha MOH B rny6MHe MeTanna CMnbl CYMMMPY~TCR, 
TaK 4TO Ha i-~ MOH, HaXOAR~M~C~ Ha rny6MHe r /B HanpasneHMM 
cMnwJ/ OT nosepxHocTM MeTanna, Ae~cTsyeT cMna 
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... 
F (r) /3/ 

3Ta c~na, B~3BaB HeKOTOpy~ Ae$OpMa4~~, B paBHOBeC~~ fiyAeT 
CKOMneHc~poeaHa ynpyro~ peaK4He~ peweTKH. 3neKTPOHH~~ ra3 npH 
TaKOM ycnOBHH He fiyAeT HrpaTb cy~eCTBeHHO~ ponH - ero nnoT
HOCTb 11 nOACTpO~TC~11 nOA H3MeHeHHe nnoTHOCTH peWeTKH. 

no-HHOMY o6CTOHT AeilO B MeTannax c Be >> Bi • 3To YCilOBHe He 
03Ha4aeT, 4TO MemAY HOHaMH HeT B3aHMOAe~CTBH~. CHil~ MemAY HOHaMH 
o6ycna~IlHBa~T To, 4TO Ha i-~ HOH, KaK H paHee, Ae~cTeyeT 
CHila F(r), onpeAen~eMa~ paeeHCTBOM /3/. YcnoeHe /1 I 03Ha4aeT, 
4TO npH cmaTHH MeTaJlJla BHeWHee yCHil~e HAeT Ha Ae$OpMa4H~ 
3IleKTPOHHoro ra3a. ... 

no3TOMY npHJlOmeHHe K HOHY CHil~ F (r) npHBeAeT K cmaTH~ 3IleKT
pOHHOrO ra3a H CMe~eHH~ HOHa Ha HeKOTOpoe ~ OT 4eHTpa C$ep~, 
3aHHMaeMO~ 3IleKTpOHOM npOBOAHMOCTH, onpeAeil~eMO~ paBeHCTBOM 
/2/. CMe~eHHe npOH30~AeT B HanpaeneHHH Ae~CTBH~ CHil~, KOTOpaA 
B paBHOBeCHH fiyAeT CKOMneHCHpOBaHa B03HHKa~~HM 3IleKTpH4eCKHM 

npHTAmeHHeM: 

F(r). 
/4/ 

3neCb o_ = en - nnOTHOCTb ~neKTpOHOB; e - ~~PRA ~nPKTpOH~ 

TorAa KamA~~ aToM MeTanna npHo6peTeT A~noilbH~H MOMeHT 

2 

... --+ 
d = e~R 

... 
nd = 

... 
F(r) 

4 rren' 
3 

p(r) • it 
e~ 

-:::7: V ~ TT 
R 3 

/5/ 

/6/ 

3AeCb Y4TeHO, 4TO BHeWH~~ CHila, AeHCTBy~aA Ha eAHHH4Y OfiDeMa, 
e paeHoeecH~ pasHa rpaAHeHTY pa3eHeaeMoro e~ AaeneH~~= 

fer>. n = -vp(r) 

.. 7 ~ K =- - eAHHH4H~~ BeKTOp B HanpaBileHHH BHeWHeH CHil~, 3TOT 
{ 

AHnOilbH~H MOMeHT MOmeT fi~Tb B~4HCileH H APYrHM nyTeM. 
Ae11cTBHe cHil~ F(r) Ha HOH B~3oBeT oceey10 Ae$OPMa4H~ 3IleKr

poHHoro ra3a e HanpaeneHHH cHnw H ero ececTopoHHee cmaTHe. 

Ben~4~Ha CMe~eH~~ 4eHTpa 3neKTpOHHOro o6naKa OTHOC~TenbHO ~OHa 
np~ 3TOM 6yAeT B~pamaTbC~ no 3aKOHY ryKa 4epe3 MOAYflb ~Hra Y.xa
paKTep~3Y~~~~ ynpyrocTb 3neKTpOHHoro ra3a, CAB~raeMoro OTHOc~-

TenbHO peweTK~: 

171 

TaK KaK H 
onpeAeilA~~~M 

TO Y = 3Be, 

e oceeo~ Ae$opMa4~~. H eo ececTopoHHeM cmaT~~ 
napaMeTpOM ~Bil~eTC~ ynpyrOCTb 3IleKTpOHHOrO ra3a, 

e pe3yilbTaTe 4ero 

d _ e ~R. 

p(r) • ~·e 
------::2 
Be ·4rrR 

/8/ 

CornacHo 3IleKTpoHHo~ Teop~~ MeTannos 
111 

MBC 3IleKTPOHHoro 
3 

ra3a B, CBA3aH C ero YAeilbHO~ 3Hepr~e~ &,= 2 Pc COOTHOWeH~eM 

R 5 
~ -- n 

/9/ 
' 3 ... 

3AeCb Pc - co6cTBeHHOe AaBileH~e 3neKTPOHHoro ra3a e MeTanne • 
8 COOTBeTCTB~~ C B~fipaHHO~ HaM~ MOAenb~ 

e2 
&,,.n.~, /10/ 

2R 

r.e. 

/11/ 

-+ 

B ee~ecree, ~Me~eM nnoTHOCTb A~nOilbHbiX MOMeHTOB D, cy~ecT
eyeT 3IleKTp~4eCKOe none C HanpAmeHHOCTb~ 

E = - 4rrn . 

C y4eToM /11/ ~3 /8/ nony4aeM 

-+ 
E (r) /12/ 

3 



04eHb 6n~3KOe K 3TOMY 3Ha4eH~~ /c pa3H~4e~ 4~cnoaoro K03$$~4~eH
Ta scero B 3%/ nony4aeTCR ~3 paBeHCTBa /6/, 4TO 8CT8CTB8HHO, 
TaK KaK paCCMOTp8HH~e nOAXOA~ 3KB~BaneHTH~. 

TaK~M o6pa3oM, Ae~cTa~e c~n~ Ha ~oH~ np~ ycnoa~~ /1/ np~
BOA~T K B03H~KHOBeH~~ BHyTp~ MeTanna 3neKTp~48CKOrO nonR, ae
n~4~Ha KOTOporo onpeAenReTCR paaeHCTBOM /12/. 3TOT 3$$eKT Mo~
HO o6bRCH~Tb ~Ha4e: c~n~, B~3~Ba~~~e Ae$opMa4~~ MeTanna np~ 
C*aT~~, KOMneHC~py~TCR, ecn~ OH np~o6peTeT BHyTpeHH~~ 06beMH~~ 

3neKTP~4eCK~~ 3aPRA, KOTOp~~ KaK 6~ nOAA8P*~BaeT MeTann ~3HyTp~. 
PaaHoaec~e HacTyn~T np~ paaeHcTae np~o6peTaeMo~ YAenbHO~ 3neKT
P~4eCKO~ 3Hepr~~ aen~4~He yMeHbWeH~R 3Hepr~~ ynpyro~ Ae$opMa4~~ 

8A~H~4bl 06beMa !+..~, T.e. KOrAa B COOTB8TCTB~~ C /12/: 

2 2 
E (r) 3 p (r) 
----s;- =lO--Be-- /13/ 

Hy•Ho OTMeT~Tb, 4TO nnoTHOCTb ynpyro~ 3Hepr~~ nonHoCTb~ 

B~PO*AeHHoro $epM~-ra3a np~ Man~x BHewH~x AaaneH~Rx p, BW4~cneH
HaR He3aB~C~MO nyTeM pa3nomeH~R B PRA no CTeneHRM p, TaKme OKa-
3biBaeTCR paBHO~ 

/14/ 

CoanaAeH~e 4~cnoBbiX K03$$~4~eHTOB a $opMynax /13/ ~ /14/ 
roaop~T o6 YAa4HOM Bbi6ope MOAen~, on~cb1Ba~~ei1 3TOT MexaH~3M. 

TaK~M o6pa3oM, a MeTannax, cm~MaeMOCTb KOTopwx onpeAenReTcH, 
B OCHOBHOM, C*~MaeMOCTb~ 3neKTpOHHOrO ra3a, B pe3ynbTaTe Ae~cT
B~R BHeWHe~ C~nbl, np~no•eHHO~ K ~OHaM, npO~CXOA~T Ae$opMal.\~R 

3neKTPOHHOro ra3a, BW3WBa~~aR 803H~KHOBeH~e 3neKTP~4eCKOro 

nonR, Hecy~ero nnoTHOCTb 3Hepr~~. paaHy~ 3Hepr~~ Ae$opMa4H~ 

eA~H~4W o6beMa 3neKTpoHHoro ra3a. CneAyeT noA4epKHYTb, 4To 
3TOT 3$$eKT B03H~KaeT n~Wb np~ Ae~CTB~~ Ha ~OHbl HanpaaneHHO~ 

C~nbl f, ~ 6yAeT OTCyTCTBOBaTb np~ BC8CTOpOHHeM ~n~ OCeBOM 
AaaneH~~ Ha MeTann. 

4 

B cny4ae *~AKOro MeTanna a 4eHTp~$yre Ha ~OHW Ae~cTayeT 

4eHTpo6e•HaR c~na. B •~AKOCT~ c nnoTHOCTb~ Y. spa~a~~e~cR 
C 4aCTOTOi1 8 Ha paCCTORHH~ r OT OCM Bpa~eH~R, AaBJleH~e paBHO 

r2 
p(r) = yw2 _ 

2 
/15/ 

Co3Aa~~eecR a pe3ynbTaTe Ae~cTB~R 3Toro AaBneHHR 3neKTP~4ecKoe 
none ~MeeT aen~4HHY, onpeAenReMy~ ypasHeH~eM: 

E = ~yc,J2r2. 
e 

/16/ 

3To none YA06Ho on~caTb KaK pe3ynbTaT B03H~KHoaeH~R HeKOToporo 
3$$eKT~BHOrO 06beMHOrO 3aPRAa C nnOTHOCTb~ 

P = divE 
4rr 

/17/ 

Ecn~ a on~Te ~cnonb3yeTcR •~AK~~ MeTann a 4~n~HAPe, apa~a~

~eMCR BOKpyr CBOe~ OC~, TO C Y48TOM $OpMyn~ AnR A~BepreH4~~ 
a 4Hn~HAP~4eCKO~ c~cTeMe KOOPA~HaT ~ paaeHcTB /16/ ~. /17/ nony-
4~M, 4TO BHYTP~ *~AKOrO MeTanna co6epeTCR 3$$eKT~~H~~ OTP~4a
TenbH~~ 3aPRA C nnoTHOCTb~ 

3y'3 2 
p = - ---- yw r . 

4 J5rr!3e 
/18/ 

KoMneHc~py~~~~ ero 3$$eKT~BHbl~ nono•~TenbHbl~ 3apRA CKOH4eHTp~
pyeTCR Ha noaepXHOCT~ *~AKOro MeTanna. np~ paA~yce 4Hn~HAPa R 
3TOT 3apRA 6yAeT paaeH 

Q - 1 f3; 2R3 - - v' .::.::..__ yw 
2 5Be 

/19/ 

n()WlATPn ... ._.nrn 0 lA .r'\TniAII~TOMLUI""''r-f""\ 
- -·- - r ·-,-· --·-··-· ..... 

,..... - ,-,....,.., n ...,,.. ,.. ,.,, ,,,..,.. ,....,~ ,.,........,..-.,... .... -. r .......... _,..,.......... ,_, 'J , ,... •• , ...... • .......... .... 

HanpaaneHHoe BAOJlb oc~ MarHI-'ITHoe none. np~ 3TOM noaepxHOCTHbl~ 
3aPRA C03AaCT OAHOPOAHOe none 

Ero noToK 4epe3 nno~aAb ce4eH~R l.\HnHHAPa paaeH ¢+ = rrR2H+. 
none o6beMHoro 3aPRAa HanpaaneHo HaacTpe4y ~ nony4aeTCR 

HeOAHOPOAH~M - Ha OC~ 4~n~HAPa OHO MaKC~ManbHO, a K nepH$epl-1~ 
6yAeT cnaAaTb 

Co3AaaaeM~H 3THM noneM3 MarHHTH~H .noTOK 4epe3 nno~aAb 4HJ1HHAPa 
nony4HTCFI paBHbiM ¢_ = s¢+. CyMMapHoe none t+..H = H+- H_ ecTeCT
aeHHO, MOmHO 6wno BW4~Cni-1Tb Cpa3y: 

!+..H = E wr 
c /20/ 
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PHc.I. 3cKH3 ycTaHOBKH no H3Me
peHHID 6aposneKTpH4ecKoro s~eKTa 
BO Bp~aw~eHCH PTYTH: I - CKBHA, 
2 - BH6pOH30nH~HH, 3 - UOAmHUHHK, 
4 - THTaHOBaH aMnyna, 5 
~KaH PTYTb, 6 H 7 - BTOpHqHaH 
H nepsHqHaH o6MOTKH csepxnpo
BOAH~ero TpaHC~OpMaTopa MarHHT
HOro llOTOKa, 8 H 9 - TennaH H 
XOnOAHaH CTeHKH aHTHKPHOCTaTa, 
IO - nepMarrnoeB~ 3KpaH, I I -
csepxnpoBOAH~ 3KpaH, I2 -
~OTOnpHeMHHK, I3 - 3aMOpo~eHH~ 

rnH~epHH /yposeHb/, I4- npepN
eaTenb cseTa, I5 - naMnoqKa, 
I6- ~KHH renHH /yposeHb/, 
I7 - npoeonoKa, nepeAaw~aH 
Bp~eHHe OT MOTOpa K aMnyne, 
18 - BHyTpeHHHH CTeHKa renHeBoro 
KpHOCTaTa, I9 - sneKTpOMOTOp. 

BeeAeHHe 3~eKTHBH~x aap~AOB HaM noTpe6oeanocb, 4T06~ noKa
~=:!:, t~"'!"0 ~ ~e~~~-~~:==~ '=~,~~=~~~!!~ !:0"'!"0~ ~1 '5~~~~"'!" !~~e'!"!: ~~:!~, 0~
peAen~eM~A epa~eHHeM nono~HTenbHoro aap~Aa, a perHcTpHpyeMa~ 
BenH4HHa CYMMapHoro nOTOKa onpeAenHTC~ e~e TeM 06CTO~TeflbCTBOM, 
4TO none H_ e cny4ae KOHe4Horo ~HnHHAPa e cHny ceoero npocTpaH
cTeeHHoro pacnpeAeneHH~ cna6ee ce~aaHo c H3MepHTenbH~M 3neMeH
ToM. Y4eT 3Toro AaeT 

/21/ 

3cKH3 ycTaHoBKH An~ noHcKa TaKara 3~~eKTa noKaaaH Ha pHc.1. 
6 ycTaHOBKe epa~anaCb H3rOTOBneHHa~ H3 THTaHa ~HflHHAPH4eCKa~ 

aMnyna /4/ c pTyTb~ /5/, AHaMeTpoM 24 MM H AnHHOH 110 MM. AMny
na npHBOAHnaCb BO Bpa~eHHe C nOMO~b~ 6~CTpOXOAHOrO MHKP03fleKTpo
ABHraTen~ /19/, 4epe3 TOHKy~, np04HY~, HeMarHHTHy~ npoBOflOKy 
/17/. BMecTe c npHBOAOM aMnyna noMe~anacb e aHTHKPHOCTaT /8,9/, 
T.e. B Tenn~H 06DeM BHyTpH renHeeoro KPHOCTaTa /18/. ~3MepeHHe 
B03HHKa~~ero OT epa~eHH~ MarHHTHOrO non~ npOH3BOAHnOCb C no
MO~b~ BhlCOK04yBCTBHTeflbHOrO CKBHAa /1/, CB~3aHHOrO C H3Mep~eM~M 
o6beMOM ceepxnpoeoA~~HM TpaHc~opMaTopoM /6/. CKBHA H TpaHc~op
MaTop OT BHeWHHX HaBOAOK H noMeX 3a~H~aflHCb CBepxnpOBOA~~HM /11/ 
H nepMannoee~M /10/ 3KpaHaMH. CKopocTb epa~eHH~ aMnyn~ H3Me-

6 

p~nacb c noMo~b~ npep~eaTen~ ceeTa /14/, pacnono~eHHoro Me~AY 
naMn04KOHw/15/ H $QT03fleMeHTOM /12/. Q6DeM BHYTPH 3KpaHOB, 
BKfl~4a~HH TpaHC~OpMaTop H CKBHA, 6~n 3aflHT rnH~epHHOM, KOTOP~H, 
aaTeepAeBa~ npH renHeeoA TeMnepaType, npeAoxpaH~n 3KpaH~, TpaH
c~opMaTop H CKBHA OT B3aHMH~X CMe~eHHH nOA AeHCTBHeM BH6pa~HH, 
nepeAa~Hxc~ aT aMnyn~ 4epea BH6poHaon~~H~. TeMnepaTypa aMnynhl 
e on~Te noAAeP~Heanacb e6nH3H KOMHaTHoA aa c4eT TennonpHTOKa 
no MeAHOA BHyTpeHHeA Tpy6e aHTHKpHocTaTa. KanH6poeKa nepeAa4H 
MarHHTHOrO nOTOKa OT aMnyn~ K CKBHAY noKa3ana, 4TO K03~H~~eHT 
nepeAa4H cocTaen~eT 6,7·10-3. 3Ta KanH6poeKa ocy~ecTen~nacb 
nyTeM 3aMeH~ aMnyn~ paBH~M no pa3MepaM COfleHOHAOM C TOKOM. 
no~1~H WYM CHCTeM~, npHBeAeHH~H K CKBHAY, COCTaen~n npHMepHO 
10 KBaHTa noToKa I =16 KBaHToe, npHBeAeHH~x K aMnyne/ H on
peAen~nc~, BHAHMO, B OCHOBHOM, TennOB~MH WyMaMH B Tpy6ax aHTH
KpHOCTaTa H B PTYTH. Co6CTBeHH~e WYM~ CKBHAa HaXOAHflHCb Ha He
CKOflbKO nop~AKOB HH~e. 

TaK KaK on~T 6~n opHeHTHpoeaH Ha noHcK ceoeo6pa3Horo rHpo
MarHHTHoro 3~~eKTa, eenH4HHa KOToporo -w3 ,npeAnPHHHManacb 
non~TKa pacKPYTHTb aMnyny c B03MO~Ho 6onbweA cKopocTb~. B noc
neAHeM eapHaHTe /ecero HX 6~no 8/ aMnyna eecoM =2/3 Kr pacKpy-
4Heanacb BHyTpH aHTHKpHOCTaTa AO CKOpOCTH 500 o6/c, 4TO noa
BOn~no A0CTH4b BHyTpH Hee AaBneHH~ npHMepHO 100 aTM. 

PeaynbTaT H3MepeHH~ aaBHCHMOCTH MarHHTHoro noToKa aT 4acTo
T~ Bpa~eHH~ aMnynhl noKa3aH Ha pHc.2. CnnOWHa~ KPHBa~ COOTBeT
CTByeT pac4eTy no ~opMyne /21/. TaK KaK An~ pTyTH HeH3BecTeH 
MBC 3neKTPOHHoro raaa,npH pac4eTe BMecTo Bp Hcnonb3oeanocb 
3Ha4eHHe MBC caMoA PTYTH BM =Be+ Bi , KOTop~A, no-BHAHMOMy, 
6nH30K Be• Ha ocHoBaHHH cpaeHeHH~ pac4eTa H peaynbTaToe H3Me
peHH~ MO~HO YTBeP~AaTb, 4TO eenH4HHa perHCTpHpyeMoro nOTOKa 
YAOBneTBOPHTenbHO cornacyeTc~ c pac4eToM. 3HaK 3~~eKTa cooT
BeTCTByeT epa~eHH~ nono~HTenbHoro aap~Aa, KaK H nony4Hnocb npH 
B~BOAe ~OpMyn~ /21/. 

0AHaKO pa36poc peaynbTaTOB HOCHT HeCTaTHCTH4eCKHH xapaKTep, 
a CB~3aH, no-BHAHMOMy, C BnH~HHeM B036Y~AeHH~ onpeAeneHH~X 
MOA Kone6aHHH e ~HAKOH pTyTH npH e~coKHX o6opoTax. TaK, nHK 
Ha 4aCTOTe B6nH3H 440 06/c Ha6n~AaeTC~ nOCTO~HHO H npH yeenH-
4eHHH 060pOTOB H npH HX yMeHbWeHHH, npH4eM aMnnHTYAa perHCTpH
pyeMOrO nHKa 3aBHCHT OT CKOpOCTH npOXO~AeHH~ 4epe3 3TOT pe30HaHC. 
ApyrHe e~6poc~ TaK~e, no-eHAHMOMy, ce~3aH~ c APO~aHHeM H Ae~op
Ma~HeA PTYTH B aMnyne. 

npHBeACHH~H Ha PHC,2 peaynbTaT H3MepeHH~ - OAHH H3 MHOrHX 
/cyMMHpOBaTb peaynbTaT~ pa3nH4H~X H3MepeHHH He HMeeT CMhlCna 
H3-3a HeCTaTHCTH4HOCTH pa36poca/. Ha OCHOBaHHH 3THX peaynbTaTOB, 
HeCMOTp~ Ha CHCTeMaTH4eCKHe OTKnOHeHH~ OT npHBeAeHHOH 3aBHCH
MOCTH H 60nbWOH paa6poc T04eK, MO~HO CAenaTb 3aKn~4eHHe, eo
nepBbiX, 0 cy~eCTBOBaHHH BO epa~a~~eHC~ PTYTH 6apo3neKTPH4eCKo
ro 3~~eKTa, onHchleaeMoro paeeHcTBOM /12/, eo-eTop~x- 0 cy~ecT
eoeaHHH ceoeo6paaHoro rHPOMarHHTHoro 3~~eKTa, onHCbiBaeMoro 
paeeHCTBaMH /20/ H /21/, 
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PHc.2. PesynbTaT H3MepeHHH 6aposneKTPH~ecKoro s¢QeKTa 
BO Bpa~aiD~eHCH ~HAKOH PTYTH. no OCH a6c~HCC - CKOpOCTb 
Bpa~eHHH aMrrynhi. no OCH OPAHHaT - ITOKa3aHHH MarHHTO
MeTpa B KBaHTaX MarHHTHOrO ITOTOKa, ITPHBeAeHHuro K aM
TIVJie. CnnomHoH nDHMoH noK::t-=t~H::t q;:n~urouMr'lf"''T'h /? ~ /

7 
~C'!":!~r

~eHHaH Ha ocHoae pacqeTa 6aposneKTpHqecKoro s¢¢eKTa. 

2. Apyroe npoA8neH~e 6apo3neKTp~4ecKoro 3$$eKTa o6ycna8n~8a
eTCR rpaA~eHTOM Aa8neH~A 3neKTpoHHoro rasa Ha no8epxHoCT~ 

MeT anna. 
3a C4eT KOHe4HO~ cm~MaeMOCT~ 3neKTpOHHOrO ra3a Aa8neH~e, 

C03Aa8aeMoe ~OHHO~ peweTKO~ Ha rpaH~~e MeTanna, 803H~KaeT 

Hepe3KO. He6onbWOe KOn~4eCT80 3neKTpOH08 OKa3~8aeTCH 8~TecHeH
H~M ~3 MeTanna ~ KOHAeHc~pyeTCH Ha ero HapymHO~ no8epXHOCT~, 
8 TO 8peMA KaK cooT8eTCT8Y~~~e 8aKaHc~~ IA~PK~/ oKa3~8a~TCH 
~x 3epKanbHbiM~ 11oTpameH~AM~ 11 • Co6cT8eHHO, 3T~ 3neKTPOHbl, np~
TAr~8aACb K 3aKpenneHHbiM 8 ~OHHO~ peweTKe 110TpameH~HM11 , ~ co-
3Aa~T nepenaA Aa8neH~H 3neKTpOHHoro ra3a Ha rpaH~~e MeTanna. 

no8epXHOC THble 3neKTpOHbl ~ ~X 110Tpa>KeH~A 11 o6pa3y~T A80~HO~ 

cno~, ~Me~~~~ cy~ecT8eHHY~ oco6eHHOCTb - paccTORH~e Me>~<AY no-
8epxHoCTHbiM~ 3neKTpOHaM~ ~ ~X 110Tpa>KeH~AM~ 11 np~MepHO pa8HO pac
CTORH~~ Me>KAY 3neKTpOHaM~ 8 no8epXHOCTHOM cnoe. no3TOMY 83a~Mo
Ae~CT8~eM Me>KAY onpeAeneHHbiM no8epxHocTHbiM 3neKTpoHoM ~ 11 4ymo~ 11 

A~PKO~ MO>KHO npeHe6pe4b, a c~ny Aa8neH~H 3T~x 3neKTpOH08 -
np~6n~>KeHHO 8~4~Cn~Tb, Y4~T~8aA TOnbKO np~TA>KeH~e 3neKTpOH08 
K 11 C80~M 11 AblpKaM: 
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/22/ 

3AeCb 8 - cpeAHee paCCTOAH~e MemAY 3neKTpOHaM~ ~ ~X 110Tpa>KeH~A-
M~11, V - 4~CnO 3neKTpOH08 Ha eA~HL-1~e no8epXHOCT~ MeT anna. 

nonaraH, 4TO Ka>KA~~ no8epxHocTH~~ 3neKTpoH 8 cpeAHeM $~Kc~
po8aH Ha no8epxHocT~ MeTanna 8 ~eHTpe HeKoTopo~ c$epbl, a 3T~ 

c$ep~ 3$$eKT~8HO 3anonHA~T 8C~ no8epxHOCTb MeTanna, T.e. 

/23/ 

nony4aeM 

4 e2 

Pe =-;7 /24/ 

CneA08aTenbHO, pa3HOCTb noTeH~~ano8 A80~Horo 3neKTP~4ecKoro 
en oR 

e 41;2-
¢ =-=v'-7-e~p . 

8 4 e 
/25/ 

3neKTPOHHaH Teop~H C8R3~8aeT Aa8neH~e 3neKTpOHHOrO ra3a C era 
MOAyneM 8CecTopoHHero C>KaT~H cooTHOWeH~eM /9/. A8o~Ho~ cno~ 

~~.:::! :-:!;:::::~;:::;~::~~7~~ :.~(:7~.~-;.,~-;Q 5J"H\:.I lijJ~I-tril(.lcutH:i I D t:JbiJit: I y .,:jJJt::t\ I ~UHUt:i 

~3 MeTanna ~ onpeAenHTb ero pa6oTy 8~XOAa. no3TOMy COOTHOWeH~e 
/25/ C8A3~8aeT pa6oTy 8~XOAa MeTanna e¢ c MBC ero 3neKTpOHHoro 
ra3a: 

/26/ 

Pa6oTa 8~XOAa T04HO ~3MepeHa n04T~ AnH 8cex MeTanno8, TO me 
KacaeTcA ~ MBC 6onbw~HCT8a MeTanno8 BM.OAHaKo 8 $opMyny /26/ 
8XOA~T MBC 3neKTpoHHoro ra3a Be 8 MeTanne, KOTOPbl~ npAMO He 
~3MepAeTcH. MBC 3neKTPOHHoro ra3a Be 8~4~cnAeTcH ~3 napaMeTpo8 
MeTanna /l,2/ Ha OCH08e 30MMepctJenbA08CKO~ MOAen~ C8060AHbiX 
3neKTpOH08. * 

H38eCTHo, 4TO 30MMep$enbA08CKaA MOAenb YAa4HO o6DACHHeT 
ynpyr~e c8o~CT8a 3neKTpoHHoro ra3a ~eno4H~x MeTanno8. Ha ee 
OCH08e nOKa3aHO, 4TO AnA 6onbW~HCT8a ~en04H~X MeTanno8 ynpy-

* K co>KaneH~~. 3TOT 8onpoc 8 paMKax 6onee co8peMeHH~x MOAe-
ne~, Y4~T~8a~~~x $OPMY $epM~-no8epxHocT~ MeTanno8, no-8~A~MOMY, 
paCCMOTpeH He 6~n. 
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rocTb MeTanna no4TH nonHoCTb~ onpeAenReTCR ynpyrocTb~ 3neKT
poHHoro raaa. YcnewHo 3Ta MOAenb OO"bRCHReT aem14HHy 
MBC H HeKOTOPbiX APYrHx MeTannoa, y KOTOPbiX B aoHy npoBOAHMOCTH 
nonaAaeT no OAHOMy 3neKTpOHy Ha aTOM, Bo BCRKOM cny4ae, AnR 
3THX MeTannos MBC 3neKTPOHHoro raaa Be,pacC4HTaHHbiH no MOAenH 
3oMMep~enbAa, oKa3biBaeTCR MeHbwe HBC MeTanna BM.Ho AnR PRAa Me
Tannos MOAenb 3oMMep~enbAa AaeT HenenbiH peaynbTaT - pacc4HTaH
HaR Ha ee OCHOBe meCTKOCTb 3neKTpOHHOrO raaa OKa3biBaeTCR 
6onbwe mecTKOCTH MeT anna (Be > BM ). 

npH npoaepKe paaeHCTBa /26/ Ha rpa~HK I CM. PHC. 3/ B BHAe Kpym
KOB HaHOCHnHCb 3Ha4eHHR ¢ (Be) AnR BCeX TeX MeTannoB, AnR KOTo
pbiX pac4eT no MOAenH 3oMMep~enbAa AaeT Be ::;BM • .QnR 3THX MeTannoa 
B BHAe KBaApaTHKOB CO CTpenKOH BJleBO npHBeAeHbl TaKme 3Ha4eHHR 
¢(BM)• no OCH OPAHHaT- pa6oTa BbiXOAa B BOnbTax,no OCH a6C~HCC
MOAYnb BCeCTOPOHHero cmaTHR B AHH/CM2 ,3Ha4eHHR aenH4HHbl pa6oTbl 
BbiXOAa 6blnH B3RTbl H3 cnpaB04HHKa noA peAaK~HeH aKaAeMHKa KHKOH
Ha/3/ 3Ha4eHHR Be - H3 MoHorpa~HH AwKpo~Ta H MepMHHa/ 11, a se-
nH4HHbl MBC MeTannos (BM) H3 TaunH~bl ~ MOHorpa~HH 
KHTTenR/ 21. AnR ocTanbHbiX MeTannoa KBaApaTHKaMH noKa3aHbl TOnbKO 
3Ha4eHHR ¢(BM). AononHHTenbHO TpeyronbHHKaMH noKa3aHbl 3Ha4eHHR 
¢(BM)AnR HeKOTOPbiX HeMeTannoB, 

AaHHble pHc.3 MomHo C4HTaTb AOKa3aTenbCTBOM Taro, 4TO AnR scex 
Me'rannoe, AnR KOTOpbiX H3 pac4eTa nony4aeTCR Be ::; B 11, 3Ha4eHHR 
¢(Be)KonH4eCTBeHHO snonHe YAOBneTBOPHTenbHO onHCbiBa~TCR pa
BeHCTBOM /26/, .QnR OCTanbHbiX MeTannOB TaKme MOmHO C4HTaTb cy-
lllf'C:TRYIOIII_IAM K.::IUf'C:TRPI·II·IflP rnrn.,.riAP Rn rRAKnM r "!'u"'P .n.n<> ..,TIAV 

MeTannoa aenH4HHa Be, pacc4HTaHHaR no ~opMyne /26/, He npoTHao
pe4HT 3KcnepHMeHTanbHOMY 3Ha4eHH~ BM. MomHo C4HTaTb ecTeCTBeH
HbiM, 4TO AnR HeMeTannoB, KaK BHAHO H3 pHC.3, ~OpMyna /26/ He 
pa6oTa~T, TaKHM o6paaoM, npH 3TOM npoReneHHH 6apo3neKTPH4ecKo
ro 3~eKTa OKa3biBaeTCR Hecy~eCTB€HHbiM B3aHMOOTHOWeHHe MemAY 
MOAYnRMH ynpyrocTH HOHHOH peweTKH H 3neKTPOHHoro raaa, TaK 
KaK BO BCeX cny4aRX MOHOnHTHOCTb MeTanna o6ecne4HBaeTCR npHTR
meHHeM Me*AY HOHaMH, a HanpaaneHHaR CHna, npHnOmeHHaR K 3neKT
poHaM npOBOAHMOCTH Ha rpaHH~e MeTanna H OpHeHTHpOBaHHaR B rny6b 
MeTanna HOpManbHO K era noBepXHOCTH,ypaBHOBeWHBaeTCR ynpyrOCTb~ 
3neKTpOHHOrO ra3a, 0AH03Ha4HOCTb 3TOH CHTya~HH o6ecne4HBaeT, 
no-BHAHMOMy, AnR acex MeTannos yHHBepcanbHbiH,.onHCbiBaeMbiH 
paBeHCTBOM /26/, xapaKTep CBR3H Me*Ay pa60TOH BbiXOAa H CmHMae
MOCTb~ 3neKTPOHHOrO raaa, 

3. oapo3neKTpH4eCKHH 3~~eKT n03BOJ1ReT no-HOBOMY B3rnRHYTb 
Ha npoHcxomAeHHe MarHHTHoro nonR 3eMnH, nnaHeT H APyrHx He-
6ecHbiX Ten. 

npH paccMoTpeHHH 3Toro eonpoca AnR npocTOTbl 6yAeM nonaraTb, 
4TO nnoTHOCTb He6ecHoro Tena nocTORHHa no paAHycy. B 3TOM 
cny4ae 3aBHCHMOCTb AaBJleHHR OT paAHYCa nerKO nony4HTb, HHTe
rpHpyR CHnbl rpaBHTa~HOHHOrO npHTRmeHHR: 
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/27/ 

3AeCb 0 - rpaB~Ta4~0HHaR nOCTORHHaR, y - cpeAHRR nnOTHOCTb nna
HeT~, R- paA~YC nnaHeT~. 

Bo BCRKOM cny4ae, B 4eHTpax 6onbW~HCTBa He6eCH~X Ten AaBne
H~e s~we co6cTBeHHoro AaBneH~R aneKTPOHHoro ra3a B MeTannax. 
np~ TaK~X AaBneH~RX 6onbW~HCTBO Be~eCTB, HeMeTann~4eCK~X np~ 

HOpManbH~X ycnoB~RX, npespaTRTCR B MeTann~, np~4eM C~~MaeMOCTb 

aneKTpOHHOrO ra3a B H~X 6yAeT y~e onpeAenRTbCR BHeWH~M AaBne
H~eM, Be = t p. Y4~TbiBaR 3TO o6cTORTenbcTso, AnR se~ecTsa 
BHYTP~ nnaHeT ~3 /12/ nony4~M: 

E (r) ::1,2 v'iT • JP(r) . "K • /28/ 

4To6~ B~4~Cn~Tb MarH~TH~A MOMeHT, B03H~Ka~~~A y nnaHeT~ 3a 
c4eT spa~eH~R nonRp~3oBaHHoro rpas~Ta4~0HH~M noneM se~ecTsa, 
YA06HO OnRTb BBeCT~ 3$$eKT~BHY~ nnoTHOCTb 3aPRAa p~), B 
COOTBeTCTB~~ C paBeHCTBaM~ /17/ ~ /28/: 

p(r)= divE(r) 
4rr 

1 1 d 2 
= 4; -;r fur E(r) 

= 1... riG [~R~- r~ 
4 r 

/29/ 

0TMeT~M, 4TO nonH~A ~aPRA nnaHeT~ np~ 3TOM aBTOMaT~4eCK~ coxpa
HReTCR paBH~M Hyn~. 8 TO ~e BpeMR MarH~TH~A MOMeHT nnaHeT~, 

B03H~Ka~~~A 3a c4eT ee spa~eH~R soKpyr oc~ c 4aCToroA w , eCTb 

vrr -. 
--L 

6c 
/30/ 

3AeCb L = ~rnC;;R2- pac4eTH~A MOMeHT spa~eH~R nnaHeTbl. TaK KaK 
5 

s 3TOM cny4ae A~nonbHbiA MoMeHT se~ecTBa ~ aneKTP~4ecKoe none 
onpeAenR~TCR rpaB~Ta4~0HHOA c~noA, op~eHT~poBaHHOA B rny6b 
nnaHeT, 3HaK M BCerAa COOTBeTCTByeT spa~eH~~ OTP~4aTenbHOrO 
3aPRAa. 

PaseHCTBO /30/ no3BOnReT AaTb $~3~4ecKoe o6cRCHeH~e npa
B~ny on3KeTTa - 3Mn~p~4eCK~ ycTaHOBneHHOA nponOp4~0HanbHOCT~ 
MarH~TH~X MOMeHTOB nnaHeT Ben~4~HaM ~X MOMeHTOB Bpa~eH~R/4 /. 

Ha p~c.4 noKa3aHa B norap~$M~4eCKOM MacwTa6e 3aB~C~MOCTb 
M(L) AnR Tex KOCM~4eCK~X Ten, AnR KOTOpbiX ycTaHOBneHbl 3Ha4eH~R 
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PHc.4. 3Ha~eHHR MarHHTHOrO MOMeHTa KOCMH~eCKHX 06beKTOB 

M oT ux pac~eTHoro MOMeHTa Bpall\eHHR L. 3Ha~eHHR M 
u L B3RTbl H3 IS-?/. CmwwHaR rrpRMaR - 3aBHCHMOCTb /30/, 
rrony~eHHaH Ha ocHoBe pac~eTa 6apo3neKTPH~ecKoro 3~~eKTa. 

ITo OCH OPAHHaT - MarHHTHbW MOMeHT B 3•cM
3

. ITo OCH 

a6CD;HCC- HONeHT Bpall\eHHR B 3pr•C. 

M ~ L. AaHH~e o sen~4~He MarH~THoro nonR ~ APYr~x napaMeTpos 
He6ecHbiX Ten B3RTbl ~3 pa6oT/S~/. CnnowHoA n~H~eA noKa3aHo paseH
CTBO /30/. Cy~ecTseHHO, 4TO AnR BbiBOAa paseHcTsa /30/ He ~cnonb-
3osanocb H~ OAHoro noArOH04Horo napaMeTpa, ~ ycTaHosneHHaR 3a
s~c~MOCTb M(L) AnR acTpOHOM~4eCK~x o6ceKTOB BKn~4aeT TOnbKO 
$YHAaMeHTanbHble nocTORHH~e BHe 3aB~C~MOCT~ OT COCTaBa ~ TeMne
paTypbl 3T~X o6ceKTOB. B TO ~e BpeMR 3Ta 3aB~C~MOCTb BeCbMa 
YAa4HO on~cbJBaeT AaHHble M(L) KaK AnR ManeHbKoA ~ xonoAHOA JlyHbl, 
nnaHeT, ConH4a, TaK ~ AnR orpoMHOA ropR4eA 3Be3Abl Knacca A2, 
~ Aa~e AnR nynbcapa, MarH~THoe none Ha nosepxHocT~ KoToporo 
npes~waeT MarH~THoe none Ha JlyHe np~MepHo Ha 16 nopRAKOB. 
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3aMe4aTenbHO TaKme T0,4TO AnR 3eMnH,.aenH4HHa MarHHTHOrO nonH 
KOTOpOA H3a€CTHa C a~COKOA T04HOCTb~, paC4€T 4epe3 6apo3neKTpH-
4€CKHA 3$$eKT yme a CaMOM npOCTOM HCnOnb30aaHHOM HaMH npH6nH
meHHH AaeT aenH4HHY, npeabiWa~~Y~ Ha6niOAaeMoe 3Ha4eHHe acero Ha 
20%, H 3HaK Ha6n~AaeMoro nonH cooTaeTcTayeT $opMyne /30/.B Aanb
HeAweM HHTepecHO 6~no 6~ O~eHHTb pa3nH4H~e nonpaaKH K 3TOMy 
pac4eTy AnR 3eMnH, OAHaKO npHXOAHTCH OTMeTHTb, 4TO npH 3TOM 
YAaeTcH OAH03Ha4HO npoaecTH TonbKO y4eT aaaHCHMOCTH nnoTHOCTH 
nnaHeTbl OT paAHyca, 4To AaeT Hecy~ecTaeHHY~ nonpaaKy acero 
npHMepHO Ha 5%. 

nepe4HCnHM aonpoc~, Ha KOTOp~e Henb3H nOKa OTaeTHTb B paMKaX 
MOAenH MarHHTHOrO nonH nnaHeT, OCHOBaHHOA Ha 6apoaneKTpH4€CKOM 
3$$eKTe. Bo-nepa~x, Ha6n~AaeMoe none nnaHeT~ Mapc nony4aeTCH 
3Ha4HTenbHO 6onee HH3KHM, 4eM 3TO AaeT pac4eT. Bo-aTop~x, cy
~eCTBY~T YTBepmA€HHH, 4TO Ha nnHTepe none HMeeT APYrOA 3HaK/7/. 

no onHCaHHoA MOAenH MarHHTHoe none acerAa HMeeT 3HaK, onpeAe
nHeM~A HanpaaneHHeM apa~eHHH nnaHeT~, no3ToMy TpeTHA aonpoc, Ha 
KOTOp~A H€B03MOmHO OTB€THTb B paMKaX 3TOA MOAenH, - 3TO peaepc 
nonR 3eMnH, npoHCXOAH~HA, cornacHo naneoMarHHTH~M AaHH~M, no4-
TH KamA~€ 100 T~C. neT. CeA4aC COBepweHHO H€HCHO, KaK MOmHO 
6~no 6~ cornacoaaTb peaynbTaT pac4eTa 6apoaneKTPH4ecKoro 
3$$eKTa H naneOMarHHTH~e AaHH~e, C4HTa~~HeCH AOCTOBepH~MH. 

HeaaaHCHMY~ npoaepKy onHcaHHoA MOAenH MarHHTHoro nonH 3eMnH, 
KameTCH, MOmHO 6~no 6~ npoaeCTH, H3M€PHH cne~H$HKY 3aBHCHMOCTH 
3TOrO nonH OT paCCTOHHHH B rny6b 3eMnH. 

8 3aKni04€HHe nOA4€PKHeM, 4TO pa3BHTaH B~We MOAenb npOHCXom
A€HHH MarHHTHOrO nonH 3eMnH H KOCMH4€CKHX 06beKTOB HBnHeTCH 
BHAOH3MeHeHHeM H paaBHTHeM HAeH npo$eccopa B.H.IpHropbeaa, Ko
Top~A B CBOeA pa6oTe /B/,HCXOAH H3 H€CKOnbKO HH~X npeAnOc~nOK, 
nony4Hn a~pameHHe AnR M(L), coanaAa~~ee c ~opMynoA /30/ c To4-
HOCTb~ AO HeKOTOpoA KOHCTaHT~. 

AaTop rny6oKo 6naroAapeH B.H.IpHropbeay, 6eceA~ c KOTop~M 
HHH~HHpoaanH npOB€A€HHe OnHCaHH~X a HaCTOH~eA pa6oTe HCCneAOaa
HHA, a TaK~e M.H.noArope~KOMY H n.t1.0cTaHeBH4y aa noneaH~e 
H HHTepecH~e o6cymA€HHH. 
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HET nH OPOBEnOB B BAWEA BHBnHOTEKE? 
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113-11787 

1113-11807 

TpyA~ III H~AyHapOAHOH wKonw no HeHTPOHHOH ~3HKe. 
AllywTa, 1978. 

TpyA~ III H~AYHapoAHoro coa~aHHR no nponop~HOHanb
H~M H APeH~B~M KaMepaM, /ly6Ha, 1978, 

TPYA~ VI Bceco~aHoro coae~aHHR no yCKOPHTenRM aapR
*eHH~x ~aCTH~, /ly6Ha, 1978 /2 TOMa/ 

111,2-12036 TpyA~ V He*AYHapOAHOro ceMHHapa no npo6neMaM ~H3HKH 
B~COKHX 3HeprHH. /ly6H·a, 1978 

Ill, 2-12450 TpyA~ XII He*AYH8poAHOH WK0/1~ MO/lO~X y~eH~X no ~3HKe 
B~COKHX 3HeprHH. npHMOPCKO, HP6, 1978. 

TPYA~ VII Bceco~3Horo coae~aHHR no YCKOpHTenRM aapR
*eHH~x ~acTH~, /ly6Ha, 1980 /2 TOMa/ 

llll-80-13 TPYA~ pa6~ero coae~aHHR no CHCTeMaM H MeToAaM 
aHanHTH~eCKHX B~~HcneHHH Ha 38M H HX npHMeHeHH~ 
B TeopeTH~eCKOH ~3HKe, /ly6Ha, 1979 

114-80-271 TPYA~ He*AYHapOAHOH KOH~peH~HH no npo6neMaM 
HeCKOilbKHX Tell 8 RAePHOH ~3HKe. /ly6Ha, 1979. 

114-80-385 TPYA~ He*AYH8P0AHOH WK0/1~ no CTPYKType RApa. 
AllywTa, 1980. 

M£-0~-~~) IPYAW VI Me*~YHaPOAHOro coae~aHHA no npo6neMaM K&aH
roao;:; reopHH nonR. Anywra, 1981 

1110,11-81-622 TPYA~ He*AYHaPOAHOro coae~aHHA no npo6neMaM MaTeMaTH
~ecKoro MOAenHPoBaHHA a AAepHO-~H3H4ecKHX HccneAoaa
HHAx. /ly6Ha, 1980 

111,2-81-728 TPYA~ VI He*AYHapOAHOro ceMHHapa no npo6neMaM ~H3HKH 
B~COKHX 3HeprHH, /ly6Ha, 1981. 

1117-81-758 TPYA~ I I He*AYHapoAHOro CHMn03HyMa no H36paHH~M 
npo6neMaM CT8THCTH~eCKOH MexaHHKH. /ly6Ha, 1981. 

Ill ,2-82-27 TPYA~ Me*AYHapoAHOro CHMn03HyMa no nonRpH3a~HOHH~M 
AB/leHHAM B ~H3HKe B~COKHX 3HeprHH. /ly6Ha, 1981. 

P18-82-117 TPYA~ IV coae~aHHA no HcnonbaoaaHH~ HOB~x AAepHo
~H3H~ecKHx MeTOAOB AftR peweHHR Hay4HO-TeXHH4eCKHX 

H HapOAHOX03AHCTBeHH~X 3aAa~. /ly6Ha, 1981. 
112-82-568 TPYA~ coaewaHHA no HccneAOBaHHAM a o6nacrH 

penATHBHCTCKOH AAePHOH ~H3HKH, /ly6Ha, 1982. 

119-82-664 TPYA~ coaewaHHR no KonneKTHBH~ MeTOAaM 
YCKOpeHHA, /ly6Ha, 1982, 

A3, 4-82-704 TPYA~ IV lle*AyHaPOAHOH wKon~ no HeHTpOHHOH 
~H3HKe, AY6Ha, 1982. 

3 p. 

6 p. 

7 p. 

5 p. 

3 p. 

8 p, 

3 p, 

3 p. 

5 p. 

2 p. 

2 p. 

p. 

5 p. 

p. 

p. 

p. 

p. 

5 p. 

00 K, 

00 K. 

40 K, 

00 K, 

00 K. 

00 K, 

50 K, 

00 K. 

00 K. 

50 K. 

50 K. 

60 K. 

40 K. 

20 K. 

80 K. 

75 K. 

30 K, 

00 K. 

3aKa3~ Ha ynoMRHYT~e KHHrH MoryT 6~Tb Hanpaane~ no anpecy: 
101000 MOCKBa, rnasno'IT8MT, n/R 79 

~3A8TenbCKHH OTAen 06~eAHHeHHOrO HHCTHTYTB RAePH~X HccnenoBaHHA 

.. BacHnbeB B.B. 
Bapo3neKTPH~eCKHH 3~eKT 

P14-83-406 

3KcnepHMeHTanbHO DOKa3aHO, ~TO BO BpamawmeMCH ~AKOM MeTan
ne DOA AeHCTBHeM rpaAHeHTa AaBneHHH B03HHKaeT HeKOTOpaH cena
pau;HH HOHOB H 3neKTpOHOB, npOHBnHIDmaH ce6H B BHAe MarHHTHOro 
DOnH, nponopu;HOHanbHOrO TpeTbeH CTeneHH ~aCTOTbl BpameHHH. 0o
Ka3aHO, ~TO DOA06HOe OTKnOHeHHe OT noKanbHOH 3neKTpOHeHTpanb
HOCTH B MeTanne, Ha3BaHHOe 6apo3neKTPH~eCKHM 3~eKTOM, HMeeT 
MeCTO, no KpaHHeH Mepe, eme B ABYX cny~aHX, KOrAa K 3neKTPOH
HOMy ra3y MeTanna npHno~eH rpaAHeHT AaaneHHH. Bo-nepBbiX, rpa
AHeHT AaaneHHH 3neKTpOHHoro raga Ha rpaHHIJ;e MeTanna o6ycnaanH
aaeT CBH3b Me~y pa60TOH BbiXOAa H C~MaeNOCTbiD NeT anna. Bo
BTOphlX, 6apo3neKTpH~eCKHH 3~eKT, B03HHKaiDmH:H ga c~eT rpaAHeH-
Ta AaBneHHH BHYTPH KOCNH~eCKHX Ten, NO~HO paccMaTpHBaTb KaK 
OCHOBHYID npH~HHY B03HHKHOBeHHH t-~arHHTHOrO nonR KOCNH~eCKHX 
06'heKTOB, 

Pa6oTa BbinOnHeHa B na6opaTOpHH :fieHTPOHHOH tl>H3HKH OllilH. 
npenpHHT 06DeAHHeHHOrO HHCTHTyTa RAePH~X HCCfleAOBaHHH, ~y6Ha 1983 

~--------------------------------------------------------------·---~ 
Vasiliev B.V. 
Baroelectrical Effect 

P14-83-406 

It is experimentally found that the under action of the 
gradient of pressure in rotating liquid metal some separation 
of ions from electrons arises. This separation is demonstrated 
as the proportional to the third power of rotating frequen-
cy magnetic field. It is shown that similar violation of the 
local electrical neutrality, named baroelectrical effect, oc
curs, at least, in two cases. First, the gradient of the elect
ronic gas pressure on metal surfaces causes the connection bet
ween the work function of the metal and compressibility of its 
electronic gas.Secondly,baroelectric effect arising due to 
gradient pressure inside cosmic bodies may be considered as a 
basic cause of the appearance of cosmic bodies magnetic fields. 

The investigation has been performed at the Laboratory of 
Neutron of Physics, JINR. 
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