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B llEPHO,llLI IiYPb: BOCCTAHOBHTEJIbHMI 4»A3A

Unll HeOCBe~eHHOfOBpeMeHHcyrox MeCTHoit 3HMbl H paaaoneacreaa rrocrpoeaa 3MnHpHqeCKall

NOIlMb AHHaMHKH nOnO)l(eHHII NHHHMYMa rnaaaoro aoaocrpepaoro nposana (THfl) aa ssrcorax
430 ± 50 KM B BOCCTaHOBHTenbHYIO <!Ja3Y HHTeHCHBHOit MafHHTHoit OYPH, TOqHOCTb KOTOpOit Mil

cxonononyao-msrx H nocnenonyao-nnax qaCOB npHonH3HTenbHO B TpH pasa asnne TOqHOCTH

H3BeCTHbIX Moneneit. 3TO nOCTHfHYTO OblneneHHeM oOCCTaHOBHTenbHoit <!Ja3bl MarnHTHoit GypH,

<!JHnbTpaQHeit rHIl OT xonsuesoro aonocdiepnoro nposana (KHIl) H OBeneHHeM Donee
anexaarnoro, qeM Kp, HHj\HKaTOpa MarRHTHOH aKTHBHOCTH nnll nOnO)l(eHHlI fHIl - MarHHTHOrO

nona xonsuesoro TOKa DR. Unll TeX )l(e reorparpasecxax YCJlOBHB anepasse noerpoeua 3MnH­

pHqeCK3lI MOnenb nOnO)l(eHHlI MHHHMyMa KHIl. Ha OCHOBe KaqeCTBeHHOro auanaaa nonyxeao, 'ITO

KHn TeCHO CB1I3aH CKonbQeOblN TOKONMarnHTOc<lJepbl.H3 3TOBCB1I3H cnenyer, qTO MOnenb KHIl

MO)l(eT6blTb HCnOnb30BaHa AJllI onpeneneaaa HHBapHaHTHOH WKpOTbI MaKCHMYMa cxopoera narpeaa
HOHoapepHOit Dn33Mbl B 06naCTH xonsneaoro TOKaMantHTOCCjlepbl.
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TIOA Cpe1\HeIlIHPOTHbIM HOHOC<pepHbIM npoaanosr nOHHMaeTCH 06naCTb nOHH)f{eHHOH

3JIeKTPOHHOH KOHU;eHTPaU;HH, KOTOpaH pacnonoxceaa B6J1H3H 3KBaTOpHaJlbHOH rpanausr
AH<P<PY3HbIX BblCbmaHHH 3JIeKTpOHOB (rAB) C 3HeprHHMH 0,5-1 K3B (CM., aarrpa­
Mep, [1]). B rJIaBHYfO<pa3Y MarHHTHOH 5YPH B 3TOH 05JIaCTH 06bl'lHO <pHKcHpyeTcH 01\HH

MHHHMyM B IIIHpOTHOM pacnpeneneaaa 3JIeKTpOHHOH KOHu;eHTPaU;HH aonocrpepaoa DJla3­

MI.l [2]. B 3TOT nepaon nOJIO)f{eHHe MHHHMyMa cpenaeurapornoro aoaocrpepucro nposana
KOppeJIHpyeT C BeJlH'IHHOH MarHHTHOrO nOJIH xonsuesoro TOKa DR ny-nue, 'leM C Kp-HH­
j),eKCOM [3],

B BOCCTaHOBHTeJlbHYfO <Pa3Y MarHHTHOH 6ypH crpyxrvpa cpenaenrapornoro aoaocepep­
aoro npoaana CTaHOBHTCH 60Jlee CJIO)f{HOH. Kasecrsenasra aHaJIH3 AaHHblX 30HAOBblX

H3MepeHHH co cnyrnaxa "KoCMoc-900" aa BblCOTax 400-500 KM j),JIH HeOCBelI.J;eHHOrO

BpeMeHH CyTOK rrOKa3aJI, 'ITO B 3TY q,a3Y cpenaenraporusra HOHocq,epHblH nposan MO>KHO

npeACTaBHTb COCTOHII.J;HM He H3 onnoro, a H3 ABYX npOBaJIOB [2]. OAHH H3 HHX - rl1TI HMeeT

TeHlIeHU;HfO pacnonararscs B6J1H3H rAB; npyroa - KOJlhU;eBOH aoaocrpepnsra nposan

(KI1TI), nO-BHAHMoMy, CBH3aH C KOJI.hu;eBhIM TOKOM MarHHToc<pepbl [2]. B03MO>KHOCTb

oanoapeaeanoro cYlI.J;eCTBOBaHHH j),ByX OT'IeTnHBO pasaecenasrx no lIIHpOTe npOBaJlOB He

0TPa>KeHa HH B OAHOH H3 H3BeCTHblX 3MnHpH'IeCKHX M01\eneH nOnO>KeHHH cpenseuraporaoro

aoaocrpepaoro nposana (CM., aanpauep, [1]). Bonee Toro, npa HanH'IHH na cyriaapopansatax

lIIHpOTaX ABYX nposanos caM TepMHH "uonoscexae MHHHMyMa 3neKTpOHHOH KOHueHTPaU;HH

cpenaeuraporuoro HOHOC<PepHoro nposana" CTaHOBHTCH HeOJ:\H03Ha'lHbIM.

.unH npeononeaas aroro npOTHBOpe'lHH uenecooopaaea nOUCK KOnH'IeCTBeHHbIX 3aKOHO­

MepHOCTeH H3MeHeHHH nOnO)l(eHHH rMTI H KI1TI KaK caMOCTOHTenbHhlX crpyxryp B BOC­

CTaHOBHTeJlbHYIO q,a3y MarHHTHOH GypH. 3HaHHe 3THX 3aKOHOMepHOCTeH Ba>KHO H AJIH

HAeHTHq,HKaU;HH 3THX npOBaJlOB no 3KcnepHMeHTaJlbHblM AaHHblM, DOCKOJlbKY fl1TI nerxo
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nepenyrars C KIUl, OCOOeHHO, xorna ¢HKcHpyeTcSI TOJIbKO OAUH 1'13 3THX npOBaJIOB [2].

Iloacx 3THX aaxoaoaepaocrea aa OCHOBe aHaJIH3a AaHHbIX 30HAOBbIX U3MepeHHH co

crryraaxa "KOCMOC-900" ua BbICOTax 430 ± 50 KM AJISI HeOCBeI.I.\eHHOrO BpeMeHH CYTOK

MeCTHOH 3HMbI 1'1 paBHoAeHcTBHSI B nepaonsr BOCCTaHOBHTeJIbHbIX ¢a3 16 MarHUTHbIX OYPb

1978-1979 IT. H SlBJISleTCSI uensro AaHHoH pa60TbI.

HHAeKCLI M8rHHTHOH llKTHBHOCTH

HIDKe aHaJIH3upYIOTCSI KoppeJUIQHH HHBapHaHTHoH IlIHPOTbI <l>I<D MHHHMyMa rl111 H HH­

BapHaHTHoH IlIHPOTbI C1lR(D MHHHMyMa KHIT, xoropsie H3MepeHbl co cnyraaxa "Koc­

Moc-900" B MHpoBoe BpeMSI T, C DR(T - To) H Kp(T), rne To - xapaxrepaoe BpeMSI

3aAep)KKH H3MeHeHHSI <l>T HJIH C1lR OTHOCHTeJIbHO DR. BpeMSI To onpeAeJISleTCSI H3 yCJIOBHSI

HaHOOJIee BbICOKOH KOppeJISI~HH nOJIO)KeHHSI rl1I1 HJIH KI1IT C DR. I1cnOJIb3yeMaSl

3aBHCHMOCTb MarHHTHoro nOJISI KOJIbQeBoro TOKa MarHHToc¢epbI DR OT Dst-HHAeKca H

napasserpos COJIHeqHOrO nerpa COBnaAaeT C rrpaseneaaoa B [3]:

DR=Dst-k#+14, (1)

rne DR H Dst H3MepSlJOTCSI B HTJI; P = O,OlnV2 - AaBJIeHHe COJIHeqHOrO serpa; V - ero

CKOpOCTb, B KM/c; n - KOHQeHTpaQHSI, CM-3. K03¢¢HQHeHT k 3aBHCHT OT BeJIH'lHHbl H Ha­

npaBJIeHHSI BepTHKaJIbHOH COCTaBJISlJOI.I.\eH Me)KnJIaHeTHOro MarHHTHoro nOJUI Bz: k =0,2;

0,25 H 0,3 npa B, > 1; 1 > Bz > -1 H B. < -1 COOTBeTCTBeHHO. AJISI aHaJIH3a HCnOJIb3YJOTCSI

naaasre co cnYTHHKa "KOCMOC-900" 0 nOJIO)KeHIDIX aoaocrpepastx rrpOBaJIOB, nOJIyqeHHbIX no

30HAOBbIM H3MepeHHSlM KOHL\eHTpa~HH 3JIeKTpOHoB aa BbICOTax 430 ± 50 KM B HeOCBe­

I.I.\eHHOe BpeMSI CyTOK (18-06 MLT) MeCTHOH 3HMOH H B paBHoAeHcTBHe 1977-1979 rr, OHH

cooTBeTcTByJOT BOCCTaHOBHTeJIbHbIM ¢a3aM 16 MarHHTHbIX 6ypb, AJISI KOTOpbIX HMeJOTCSI

AaHHble 0 rrapaaerpax COJIHe'lHOrO serpa [4], HeooxoAHMbIe AJISIpacxera DR.
AHaJIH3 3aBHCHMOCTH KOppeJISlL\HH <I> T(T) H <I> R(T) cDR (T - To) OT To AJISI scero

yxasaaaoro MaCCHBa AaHHbIX nOKa3aJI, 'ITO 3TH KOppeJISlQHH MaKCHMaJIbHbI npa To = 1.
3Aecb H HH)Ke BpeMM H3MepSleTcSI B xacax, DR(T - To) - B HTJI. nJISI KpaTKocTH 3anHCH,

epesreaa T H To onycxarorcs, T.e. 3anHCH <l>T - Kp H <l>R - DR 03HaQaJOT, 'ITO <l>T(D ­

- Kp(D H <l>R(D - DR(T - To), rne To = 1.

MOAeJIB nOJIO)KeHBJI flDI B KID1 B BOCCTaHOBBTeJIl>HYIO r1J83Y M8rHHTHoH 6ypH

3HaqeHHSI <l>T' nonyxeaasre no AaHHbIM "KOCMOC-900" AJISI BOCCTaHOBHTeJIbHbIX ¢a3

16 MarHHTHbIX 6ypb, cooTBeTCTBYIOT cJIeAYIOI.I.\HM AHana30HaM H3MeHeHHH HHAeKCOB Mar­

HHTHOH aKTHBHOCTH: -4 > DR > -62; -19 '» DR> -234 H -13 > DR> -234 AJISI HHTepBaJIOB

MeCTHoro MarHHTHoro BpeMeHH 18-22, 22...,Q2 H 02-06 MLT COOTBeTCTBeHHO. CJIeAO­

BaTeJIbHO, j:lJISI npeAnOJIyHOqHbIX qaCOB (18-22 MLT) AaHHbIe H3MepeHHH <l>T OTHOCMTCSI,

B OCHOBHOM, K OTHOCHTeJIbHO n03AHeH CTaAHH BoccTaHOBHTeJIbHOH ¢a3bI HHTeHcHBHoH

MarHHTHOH 6ypH. ITo 3TOH npaxaae npaseneaasre HIDKe CTaTHCTH'leCKHe xapaxrepacraxa
MOAeJIeH AJISI npeArrOJIYHO'lHbIX qaCOB MBJIHJOTCH opHeHTHpOBO'lHbIMH. nJIM nocrpoexas
MOAeJIH no STHM HCXOAHblM AaHHblM 0 nOJIO)KeHHH rl1IT norpeeyeu, 'lTOObI HCKOMaSl

MOAeJIb <l>T(DR, t, A) AJISI npenensasrx CJIytIaeB oxem, HH3KOH (DR = 0) H BbICOKOH

(aanpasrep, DR =-500) MarHHTHOH aKTHBHOCTeH He npOTHBOpetIHJIa MOAeJIH, rrpasenea­
HOH B [3]:

<l>T(O, t, A) =<1>0 - C1l(t) - C1l(A); <l>T(-500, t, A) = C1l L (t) =<I> L (0) - 0, 5<1>(t), (2)

<I>(t)=0,7(t-0,lt2 - O,Olt 3
) , (3)

<l>N (A) =cos(2A -45) - cos(A + 40); <l>s(A) =2cos(A + 35). (4)
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83 3THX npOBaJIOB [2].

HAOBblX H3MepeHHH co

,eHHoro BpeMeHH CyToK

ta3 16 MarHHTHhlX 6ypb

MHHHMyMa THfl H HH­

Hbl co cnyraaxa "Koc­
~ - xapaxrepnoe BpeMSI

AeJUleTCSI H3 yCJIOBHSI

, cDR. MCnOJIb3yeMaH

DR OT Dsr-aanexca H

(1)

exaoro serpa; V - ero

OT BeJIH'lHHbl H sa-
soro rrons B; k =0,2;

8JlH3a HCnOJIb3YlOTCSI

8JlOB,nonyxemnsx no

30 ± 50 KM B HeOCBe­

Be 1977-1979 rr, OHH

,AJIJI KOTOpblX HMelOTCSl

sera DR.
- To) OT To AJISI scero
CBMaJlbHbl npa To =1.

1I KpaTKocTH 3anHCH,

, Ha'lalOT, 'ITO <l>r(T) -

TlUlOBHTeJlbHblX cPa3

HeHHH HHAeKCOB Mar­

}. -234 AJllI HHTepBaJIOB

TBeTCTBeHHO. CJIeAO-

epeHHH <l>r OTHOClITCH,

Il: 4>a3bl HHTeHcHBHOIf

ecxae xapaKTepHCTHKH

1MB. ,I:(JlSI nocrpoeaas

yex, 'lTOObl HCKOMaSl

(DR = 0) H BblCOKOH:

a MOAeJIH, npasenea-

(2)

(3)

(4)

3AeCb H HH>Ke HHBapHaHTHaSl urapora <I> H reorparpaxecxaa AOJIrOTa A H3MepSleTcSI

B rpanycax, MeCTHoe MarHHTHOe BpeMSI t OTC'IHTbIBaeTCH OT nOJIyHo'iH (t =MLT-24 AO

nOJIyHO'lH, t = MLT nOCJIe nOJIyHO'lH), HHAeKCbl N H S cooraercraysor <I>(A) AllH cesepaoro
H IO>KHOrO nonyurapaa, <I> =65,4; <I>L(O) =41,4. 3MnHpH'IeCKaSl MOAeJIb nOJIO>KeHHSI I'Hl'l
B BoccTaHOBHTeJIbHYlO cPa3Y 6ypH AJISI HHTepBaJIa 18-06 MLT, nonyxeaaas aa OCHOBe

CTaTHCTH'IeCKOrO aHaJIH3a AaHHblX "KOCMOC-900", craanapruoe OTK1l0HeHHe MOAeJIH (j

B rpanycax lIlHPOTbl H K03cPcPHL\UeHT KOppeJISlL\HH MOAeJIH R C HCXOAHblMH AaHHblMH

"KOCMOC-9OO" :

<l>r(DR, t, A) =<I>L(t) +[<I>r(O, t, A) - <I> L(t)]exp[O, 009DR] ± 1,5; R = 0,96. (5)

MOAeJIb (5) YAOBJIeTBOplleT yCJIOBHHM (2): HH npa KaKHX 3Ha'leHHSlX DR rJIaBHblH

HOHOCcPePHblH npOBaJI He MO>KeT CMeCTHTbCSI HH>Ke npenensnoa lIlHPOTbl <I> L(t)
H asnne lIlHPOTbl <l>r(0, t, A). M3 MOAeJIH (5) CJIeAyeT, 'ITO npa YMeHblIleHHH MarHHTHOH

aKTHBHOCTH B BOCCTaHOBHTeJIbHYlO cPa3Y MarHHTHOH 6YPH I'Hfl ABH>KeTCSI K nOJIlOCY

BnJlOTb AO BblCOKOlIlHPOTHOH rpaaausr <l>r(0, t, A). Ilpa TaKOM ABH>KeHHH fMIl K oOJlee

BblCOKHM lIlHpOTaM 3aBHCHMOCTH <Pr(DR, t, A) OT t H A YCHJIHBalOTclI.

Ka'leCTBeHHbIHaHaJIH3 noxaaan [2], 'ITO aa Ha'laJlbHOH CTaAHH BOCCTaHOBHTeJIbHOH cPa3bl

HHTeHCHBHOH GypH fMIl H KMIl COBnaAalOT, T.e. BocnpHHHMalOTCSI KaK OAHH ABH>KY~HHCH

K OOJIee BblCOKHM lIlHpOTaM npOBaJI. Ha OOJIee n03AHeH CTaAHH CKOpOCTH ABH>KeHHSI I'HlI
H KHIl K OOJIee BblCOKHM lIlHpOTaM pa3JIH'IalOTCll, H BblCOKOlIlHpOTHaSl rpaaaua aroro
ABH>KeHHSI AJISI KMIl oxassrsaercx cyutecrseaao 3KBaTOpHaJlbHee, '1eM AJiSI THfl. B 3TOT

nepaon nOJIO>KeHHll I'Hl'I H KHIl CTaHOBHTCH pa3JIH'IHbIMH, H 3TO pa3JIH'IHe MaKCHMaJIbHO

aa n03AHeH CTaAHH BOCCTaHOBHTeJIbHOH cPa3bl HHTeHcHBHo:i'I OypH. 3MnHpH'IeCKag MOAeJib

nOJIO>KeHHg KHIl B BOCCTaHOBHTeJIbHYlO cPa3Y 6ypH, nOJIY'IeHHag na OCHOBe CTaTH­

CTH'IeCKOrO aHaJIH3a AaHHblX "KOCMOC-9OO", orpaxaer 3TH 3aKOHOMepaOCTH:

<l>R(DR, t, A) =<l>r(DR, t, A) npa DR s DRo;
<l>R(DR, t, A) =<PR(O) + [<Pr(DRo, t, A) - <l>R(O)] . (DR/DRo)2 npa DR ~ DRo, (6)

me <l>R(O) =56, DRo= -100, <l>r(DR, t, A) H <l>r(DRo, t, A) onpeneasrorca ypasaenaexr (5).
CTaTHCTHqeCKHe xapaKTepHCTHKH MOAeJIH (6): (j =0,9; R = 0,96. H3 MOAeJiH (6) CJIeAyeT,

'ITO HH npa KaKHx aaaxeaasx DR KOJIbL\eBOH HOHOCcPePHblH npoaan He MO>KeT CMeCTHTbCH

3KBaTOpHaJIbHee <l>L(t) H nOJIIOCHee <l>R(O). BblCOKOlIlHpOTHaH rpaaaua ABH>KeHHH KMIl

K nomocy <l>R(O) He 3aBHCHT OT MeCTHoro BpeMeHH H AOJIrOTbI. THfl H KMIl COBnaAalOT

npa DR ~ DR o. Allg HHTepBaJIa DR o < DR < -60 pa3J1H'IHe Me>KAY <l>r(DR, t, A)

H <l>R(DR, t, A) OObl'lHO He npeasnuaer BeJIH'IHHy OTKJlOHeHHll HCXOAHblX AaHHblX OT 3THX

MOAeJIeH. II03TOMY B BOCCTaHOBHTeJlbHYlO cPa3Y OYPH npa DR < -60 rJlaBHblH H KOJIbL\eBOH

HOHOCcPepHble npoaansr OObl'lHO aocnpaaaaaiorca KaK OAHH ABH>Ky~Hii:Cg K oOJlee BblCOKHM

uraporasr nposan. Ilpa AaJIbHeHlIleM YMeHblIleHHH MarHHTHOH aKTHBHOCTH fMIl H KMIl

OTqeTJIHBO pa3JIHqalOTCH KaK no OOJIaCTH JIOKaJIH3aL\HH, TaK H no xapaxrepy 3aBHCHMOCTH

3TOH JIOKaJIH3aL\HH OT MarHHTHOH aKTHBHOCTH: I'Hfl npoAOJI>KaeT ABH>KeHHe K oOJIee

BblCOKHM lIlHpOTaM, a KHIl OCTaHaBJIHBaeTCH BOJIH3H <l>R(O). B 3TOT nepaon <PR(DR, t, A)

npaKTHqeCKH He 3aBHCHT OT DR, t H A, a 3aBHCHMOCTb <l>r(DR, t, A) OT t H A yCHJIHBaeTclI.

B npeAeJIbHOM cnyxae DR =°pa3HHL\a Me>KAY nOJlO>KeHHllMH fMIl H KHIl OnpeAeJIHeTCSI

rpaHHL\aMH <Pr(O, t, A) H <l>R(O) H COCTaBJIHeT B cpenness _10°.
BOJIee HarJIHAHO 3TO BHAHO H3 pacyaxa, rne AJIll cPHKcHpoBaHHblx t = °H A = 36

npencraaneasr 3aBHCHMOCTH nOJIO>KeHHH fMIl H KMIl OT DR no MOAeJlHM (5) H (6)

COMeCTHO C npHBeAeHHblMH K 3THM 3HaqeHHllM t H A AaHHblMH "KOCMOC-900". Ilponenypa
npHBeAeHHll, aanpauep, H3MepeHHoro aaaxeaaa maporsr nposana <Pr(t, A) npa cPHKCHpO­

BaHHblX t, A H DR K t =°H A = 36: <Pr(O,36) = <l>r(t, A) - <Pr(DR, t, A) + <l>r(DR, 0,36),
rne <l>r(DR, t, A) H <Pr(DR, 0,36) onpeAeJISlIOTCH no MOAeJIH (5). OTMeTHM, 'ITO npa A =36

cPYHKL\HH <l>N(A) H <l>S(A) COBnaAalOT. M3 pacyaxa H MOAeJleH (5) H (6) CJIeAyeT, 'ITO TOJIbKO
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MOllenliM (5) H (6) - cnnoumas H WTpHXOBali nImHH; no npHBelleHHblM K nOJIYHo,," H /lOJIfOTe 36° l\aHHblM "Koc­
Moc-900" - TeMHble H CBeTJIble Kpy>KKH

Kp-HHAeKC HaH60JIee qaCTO acnonsayercs KaK HH):{HKaTOp MarHHTHOH aKTHBHOCTH AJISI

nOJIO>KeHHR aonocrpepaoro rtposana H3 cyoaapopansnsrx urnporax (CM., HanpuMep, [1]). AnSI

Ol\eHKH 3epepeKTHBHoCTH BaeAeHHSI Kp npa nonyqeHHH 3aBRCUMOCTH nOJIO)KeHHSl fMn OT

MarHHTHOH aKTHBHOCTH HCnOJIb3yeM TOT >Ke CaMbIH: MaCCHB AaHHbiX "KOCMOC-900", 'ITO

H npa nOCTp0eHHH MOAenH (5).
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npa pasnenenaa aoaocepepasrx "pOBaJlOB na fMIl H Kkll] YAaeTCjJ yCTaHOBHTb KOJIH­

xecraeamae 3aKoHoMepHoCTH j:\HHaMHKH CpeAHellIHpOTHOrO HOHOCq,epHOro nposana aa

paccaarpasaeusrx nsrco'rax B BOcCTaHOBHTeJIbHYIO q,a3Y MarHHTHOH 6ypH npa DR > -60.

MOAeJIH (5) H (6) Il03BOJISIIOT npencxaaars JIOKaJIH3au,HIO I'Hfl H Kl1Il B BOCCTaHO­

BHTeJIbHYIO q,a3Y fiypa H OTJlHqHTb rnn OT KI1Il no 3KcnepHMeHTaJIbHbiM j:\aHHbIM.

OJ:\HaKo H3-3a HeAOCTaTOqHO 60JIbllIOrO natiopa HCXOAHblX AaHHhIX, 3TH MOAeJiH He n03BO­

J1SIIOT onpenemrrs KOJIHqeCTBeHHO BepmlTHOCTH nOjJBJIeHHR fMIl H Kklfl npa DR < -60.

Il03TOMy npaseneu xa-recraeansre xapaxrepacraxa 3THX aeposraocrea. AHaJlH3 noxassr­
aaer, "lTO B BocCTaHOBHTeJIbHYIO q,a3y HHTeHcHBHoH 6YPH npa DR> -60 j:\aJIeKO He scerna

I'Hl'I H KMil Ha61llOAalOTCR OAHOBpeMeHHO KaK nsa OT'leTJIHBbIX pasaeceaasrx no urapore
, nposana. B npennonyaoxasre qaCbI 06bl'IHO fMIl asrpaacen 60JIee OTqeTJIHBO, qeM KI1Il,

H qaCTO no 3KcnepHMeHTaJIbHhiM AaHHbiM KI1Il He q,HKcHpyeTcSl. Ami nOCJlenOJIYHOqHbiX

qaCOB xapaxrepua npOTHBOnOJIO>KHaR TeHAeHI\HR: npH -30 > DR> -60 qaCTO epHKcHpyeTcR

TOJIbKO KIUI, a fHIl nORBJISleTCSI KaK AOnOJIHHTeJIbHblH npOBaJI npa fionee HH3KOH

MarHHTHoH aKTHBHOCTH. B OKOJIOnOJIYHO"lHbie qaCbI npa -30 > DR > -60 BepoRTHoCTH

nORBJIeHHR. fHIl HJIH Klill He CHJIbHO pa3JIH'IaIOTCR, H ABa OTqeTJIHBO paaneceansix no

uiapore rrposana Moryr epHKCHpOBaTbCSl OAHOBpeMeHHO. AonoJIHHTeJIbHblH aaanas nOKa3bI­

aaer, 'ITO AJISI CJIa60H MarHHTHOH: 6YPH BepoRTHoCTb nOSlBJIeHHjJ Klill nOHH>KeHa. .IJ:JIR

nORBJIeHHR Kklfl B BoccTaHOBHTeJIbHYIO epa3y, nO-BHAHMOMy, He06xOAHMO, qT06bl K KOHI\Y

rnaBHoH epa3hI 6ypH npOBaJI CMeCTHJICR 3KBaTOpHaJIbHee <f)R(O). CJIeAyeT OTMeTHTb, 'ITO

aaorna Klill epUKcupOBaJICR xepea 1-2 CYT nOCJIe OKOHqaHHR 6ypu, B TOM qHCJIe, H B Be­

xepaae qaCbI.



(8)

R

0,91
0,97
0,95
0,90
0,91
0.81
0,89
0,90
0,81

(J

1,9
1,2
1,7
1,9
2,2
3,2
2,2
3,6
4,7

MLT

18-22
22-02
02-06
18-22
22-02
OZ-{)6

18-22
2Z-02
02-06

(8)

(5)

(l)

et>.,<Kp, t, A) ;:: 65,4 - 2,2Kp - 0,5t - (1 - O,lKp)et>(A).

et>.,<Kp, t, A) = 62,7 - 2,3Kp - 0,5et>(t) - [et>(t) + <1>(A)] exp [-O,lKp) ± 2,6; R ;:: 0,9, (7)
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TO'IHOCTb 3TOH MOAeJIH xapaxrepasyer TO'IHOCTb U3BCCTHbiX MOAeJIeH raxoro Tuna.

Hanpauep, npa <1>(A) =0 ypasneuae (8) npaKTU'IeCKH He OTJIH'IaeTCjj 0'1' HaH60JIee lJaCTO

HCnOJIb3yeMoH MOj\eJIH [6]. B Ta6JIH~e npnseneusr CTaTHCTHlJeCKHe xapaxrepacraxa MOJleJIH

(8) AJIH Toro )Ke cavoro Ha60pa J\aHHbIX "KOCMOC-900" 0 nOJIO)KeHHH I'HfI, KOTOpblH

HCnOJIb30BaJICjj npa nOJIy'leHHH 3aBHCHMOCTeH (5) H (7). BHAHO, 'ITO no BeJIH'IHHe CTaH­

napruoro OTKJIOHeHHH TO'lHOCTb MOAeJIH (5) AJIH OKOJIOnOJIYHOlJHblX H nocJIenOJIYHOlJHblX

lJaCOB npH6JIH3HTeJIbHO B TpR paaa asnne TO'iHOCTH MOJleJIH (8) . .IJ:JIjj npennonynounsix

lJaCOB pasaana Me)KAY TOlJHOCTllMH MOAeJIeH (5), (7) H (8) aeana-nrrensna. Y'IeT nonpasox

K MOll,eJIH [6], CBH3aHHbiX C Me)KnJIaHeTHbIM MarHHTHbIM nOJIeM [7], He MeHjjeT cRTya~HIO.

CTaTHCTHtIeCKRe xapaKTepRCTHKR MOAeJIH [7] no TeM )\(e j\aHHbIM "KOCMOC-900" 0 nOJIO­

)KeHHH [HIT: 0' =±3,6°, R =0,88 AJIH acero HHTepBaJIa 18-06 MLT; 0' =±3,6°, R = 0,85

AJISI 22-02 MLT; 0' =±4,2°, R =0,86 AJIjj 02-06 MLT.

HTaK, Il,JIjj oKOJlOnOJIYHOlJHblX H nocnenonyao-msrx lJaCOB HHll,eKC DR HBJIlleTCjj aAeKBaT­

HbIM, '{eM Kp, HHAHKaTopoM MarHHTHoH aKTHBHOCTH gJIjj nOJIO)KeHHH fHIT B BOCCTaHO­

BRTeJIbHYIO q,a3y HHTeHcRBHoH MarHHTHoH 6YPH• .IJ:JIR 3THX yCJIOBHH TO'lHOCTb MogeJIR (5)

npR6JIR3HTeJIbHO B ABa H TpH paaa asuue TOlJHOCTeH MOAeJIH (7) H H3BeCTHbiX MOACJIeli,

BKJIlOlJajj MOJ\eJIb (8), COOTBCTCTBCHHO. AJIjj npennonyao-msrx '1aCOB (18-22 MLT) na 0'1'-

CTllImIIpTHwe OTKJIOHeHHlI (J B rpwc:ax WHpOTbl H Ko3«ll4JHI(HeHTLI

KOPPeJIlll(HH R MO~eJIeii (5), (7) H (8) C )llIHHblMH "KOCMOC-900"

rne et>(t) II et>(A) onpeAeJIHIOTCjj COOTHOllIeHHHMH (3) H (4), BIIAHO, 'ITO ::ITa MOAeJIb xana­
ercs MeHee TOlJHOH, '1eM MOJ\eJIb (5). CTaTIICTHlJeCKHe xapaxrepacraxa MOJ\eJIeH (5) H (7)

3aBHCHT 0'1' MeCTHoro BpeMeHH (CM. Ta6JIII~Y). Ilanasre "KOCMOC-900" J\JIH 18-22 MLT

OTHOCHTCH, B OCHOBHOM, K OTHOCHTeJIbHO n03J\HeH CTaAHH BoccTaHOBHTeJIbHOH <j>a3bl

II:HTeHCII:BHOH MarHII:THOH 6ypll:. H3 Ta6JIII~bl BHJlHO, 'ITO AJUI 3THX YCJIOBIIH TOlJHOCTH

MOJ\eJIeH (5) H (7) COBnaAaIOT. .IJ:JIll OKOJlonOJlYHOlJHblX II: nOCJlenOJIYHOlJHblX 'laCOB MOAeJIb

(5) aansercs cyutecraenao 60Jlee TOlJHOH, '1eM MOAeJlb (7).
ITpaKTH'IeCKU ace nocrpoennsre pauee 3MnHpHlJeCKHe MOAeJlH nOJIO)\(eHHll MHHHMyMa

KOH~eHTpa~HH3JIeKTPOHOB aa cyoaspopansasrx uraporax OCHOBaHbl na MaCCIIBax JlaHHbIX,

Ka)\(AbIH H3 KOTOpblX BKJllOlJaeT B ce6ll KaK cnoxoaasre yCJIOBHll, TaK H see <j>a3bI 6ypb.

AHaJlH3 noxaasrsaer, 'ITO JlJIH TaKHX Ha60pOB AaHHblX OTHOCHTeJIbHOe 'IHCJIO CJIylJaeB,

xorna BMeCTO fHIT <j>HKcHpyeTCjj KHIT, 06bllJHO HeBeJlHKO. MO)KHO C'IHTaTb n03TOMY, 'ITO

nocrpoenasre TaKHM cnocotioxs 3MnHpU'IeCKHe MOAeJlH COOTBeTcTBylOT I'Hfl, HaH60Jlee

nomraa H3 TaKHX MOAeJIeH noerpoena, B OCHOBHOM, no JlaHHbIM "KOCMOC-900" Jlml HOlJHbIX

YCJIOBIIH MeCTHoH 3HMOH 1978-1979 rr. [5] . .IJ:JIjj BblCOTbl 430 KM MOAeJIb [5] MO)KHO

npencramrn, B BHAe:

3MnHpHlJeCKall MOAeJIh nOJIO)KeHHll [HIT B BoccTaHOBHTeJIhHYIO rpaay 6ypH JlJIll HHTep­

BaJIa 18-06 MLT, nOJIyy.eHHaH na OCHOBe CTaTHCTHlJeCKOrO aHaJIH3a 3THX JlaHHhIX:
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OR aKTHBHOCTH AJIll

.aanpavep, [I D. .IJ:JIH

,nOJlO)\(eHHH fHIT 0'1'

"KOCMOC-900", 'ITO

II yCTaHoBHTh KOJIH­

epHoro npOBaJIa Ha

ypH npa DR> -{'i0.
H Kl1TI B BOCCTaHO­

HTaJlhHhlM j\aHHhIM.

3TH MOAeJlM He n03BO-

KIUI npa DR < -60.

ii. Aaanas nOKa3bI­

,-60 AaJICKO He acerna

eCCHHhIX no urapore
lJeTJlHBO, lJCM KHIT,

nOCJICnOJIyHOy.HbIX

'laCTO cPHKcMpyeTcH

npa 60JIee HM3KOH

> -60 BepOllTHOCTII

DO paaneceunsix no

HMR ananas rtoxaasr­
,HIl nOHII)\(eHa. .IJ:JIH

MO, 'lTo6bl K KOH~y

ayer OTMeTIITb, 'ITO

'B TOM lJHCJIe, II B Be-

aoaoepepasn nposanoa
¢a3bl MarnUTHblX 6ypb no

AOJ/rOTe 36° AaHUblM "Koc-

'-
,'0
•



HOCHTeJIbHO n03AHeH CTaAHH BOCCTaHOBHTeJIbHOH <}Ja3bI HHTeHCHBHOH MarHHTHOH 6ypH

paaaaua MeX<AY TOqHOCTSlMH (5) H (7) He cyuiecraeaaa.

AHaJIH3 nOKa3aJI, 'ITO HCnOJIb30BaHHe Kp-HHAeKca npa nOCTpoeHHH 3MnHpHqeCKOH MOAe­

JIH nOJIox<eHHSI KHTI B BOCCTaHOBHTeJIbHYIO <}Ja3Y 6ypH npHBOAHT K OTHOCHTeJIbHO 60JIbIllHM

OIllH6KaM. K03<}J<}JHlI,HeHT KOppeJISllI,HH TaKOH MOAeJIH C AaHHbIMH IKOCMOC-900" He

npeasnnaer 0,82, H BBeAeHHe Kp KaK HHAHKaTopa MarHHTHoH aKTHBHOCTH AJISI nOJIox<eHHSI

KHTI He lI,eJIeC006pa3HO. MOAeJIb (6), nO-BHAHMoMy, SlBJISleTCSI nepsoa 3MnHpHqeCKOH

MOAeJIblO nOJIox<eHHSI KHTI.

OOCy)KJJ;eHUe

PaCCMOTpHM B03MOX<Hbie npasaasr AHHaMHKH cpenaeurapornoro aoaocrpepaoro npoaana
B BOCCTaHOBHTenbHYIO <}Ja3Y MarHHTHOH 6ypH, xoropsre CJIeAYIOT H3 MOAeJIeH (5) H (6).

K KOHlI,y rJIaBHOH <}Ja3bI HHTeHCHBHOH MarHHTHOH 6ypH cpenaeurapornsra npOBaJI,

rpaaaua AH<}J<}JY3HbiX ssrcsmaaaa 3JIeKTpoHoB, nnaassonaysa B 3KBaTOpHaJIbHOH nJIOCKOCTH

MarHHToc<}JepbI H MaKcHMyM nJIOTHOCTH saepraa HOHOB KOJIbll,eBOrO TOKa OKa3bIBalOTCSI aa
caMbiX HH3KHX uraporax (L-060JIOqKax), HO, nO-BHAHMoMy, HHKorAa He nepecexaior 3KBa·

TOpHaJIbHylO rpaaauy et>L(t). TIPH 3TOM 3HaqHTeJIbHaSi AOJISI nJIOTHOCTH 3HeprHH KOJIbll,eBOrO

TOKa 06eCneqHBaeTCSI HOHaMH 0+, oc06eHHO AJISI E < 30 K3B [8]. B BoccTaHOBHTeJIJ?HYIO

<}Ja3Y MarHHTHoH 6ypH ace 3TH crpyxrypsr CMel.I.l,alOTCSI K 60JIee BbiCOKHM IllHpOTaM AO

CBOHX xapaxrepasrx AJISI cnOKOHHbiX yCJIOBHH 3HaqeHHH.

AJISI HHTeHCHBHbiX 6ypb MOX<HO paaaasa'rs ABe CTaAHH BOCCTaHOBHTeJIbHOH <}Ja3bI.

Ilepsas 6bICTpaSi cTaAHSI C xapaxrepasnr BpeMeHeM -5-9 'I, nO-BHAHMoMy, 06yCJIOBJIeHa

nOTepSlMH H3 xonsueaoro TOKa3HeprHqHbiX HOHOB O+, sropaa cyII.l,eCTBeHHo 60JIee MeA­

JIeHHaSi CTaAHSI 06yCJIOBJIeHa nOTepSlMH aaeprasasrx HOHOB H+ [8]. K KOHlI,y nepaoa CTaAHH

see nepexacaeaasre crpyxrypsi, nO-BHAHMoMy, OKa3bIBalOTCSI B6JIH3H L = 3,6, 'ITO COOT­

BeTcTByeT et> =55°. K 3TOMy BpeMeHH BbiCOTHoe pacnpeneneaae 3JIeKTpOHHOH KOHlI,eHT­

pauaa B 3KBaTOpHaJIbHOH nJIOCKOCTH MarHHToc<}JepbI aaxaaaer CTaHOBHTbCSI AByXCTy­

neHqaTbIM: KpOMe BHyTpeHHeH nJIa3MonaY3bI B6JIH3H L =3, aa 60JIee BbiCOKHX L-060JIOttKaX

<}JopMHpyeTcSI BHeIllHSISI nrraasronayaa (CM. 0630P [9]). 3HatteHHe L = 3 cooraercrayer

cpenaeuy nOJIox<eHHIO BHyTpeHHeH nJIa3MonaY3bI [9], MaKcHMyMa nnOTHOCTH 3HeprHH

HOHOB OCTaTOqHOrO KOJIbll,eBOrO TOKa [8, 10] H npaKTHqeCKH COBnaAaeT C rpaHHttHOH

lIlHpOTOH et>R(O) AnSI KHTI. 3TO oaaasaer, 'ITO npa nOCJIeAylOl.I.I,eM YMeHbIlleHHH MarHHTHOH

aKTHBHOCTH BHyTpeHHSISI nnaaxonayaa, KOJIbll,eBOH TOK MarHHToc<}JepbI H KHTI OCTalOTCSI

B6JIH3H L = 3. TI03TOMY aa BTOPOH CTaAHH BOCCTaHOBHTeJIbHOH <}Ja3bI 6ypH rHTI H KHTI

OTqeTnHBO pa3JIHqaIOTCSI. Ha 3TOH CTaAHH H3 scex nepenacneaasrx crpyxryp TonbKO rHTI,

rAB H, B03MOX<HO, BHeIllHSISI nnasaonaysa npOAOJIX<aeT ABHX<eHHe K 60JIee BbiCOKHM 3Ha­

qeHHSlM L.
H3 COnOCTaBJIeHHSI nepexacneaasix crpyxryp MOX<HO nOJIyqHTb, 'ITO urapora MHHHMyMa

KHTI pacnonosceaa B6ml:3H BHyTpeHHeH nJIa3MonaY3bI, HO aa HeCKonbKO MeHbIllHX L-060­
JIOqKax. 06pa30BaHHe nora MHHHMyMa aa ssrcorax 350--450 KM, nO-BHAHMoMy, CBSl3aHO co

cJIeAylOl.I.I,eH lI,enOqKOH npoueccos: KyJIOHOBCKHe B3aHMoAeHcTBHSI HOHOB KOJIbll,eBOrO TOKa C

oKpyX<alOl.I.I,HMH 3JIeKTpOHaMH BHyTpH nnaaaocdiepsr, B KOTOpbIX BaX<HylO POJIb arpaior

HOHbi 0+ C 3HeprHSlMH MeHbille 20 K3B [11]; aarpes oKpyX<alOl.I.I,HX 3JIeKTpOHoB

B 06JIaCTH aroro B3aHMoAeHCTBHH; <}JopMHpOBaHHe naxa resmeparypsr 3JIeKTpoHoB H SAR­
nyr aa aoaocrpepasrx ssrcorax xepes nepenaxy TenJIa BAOJIb L-060JIO'lKH H3 06nacTH aa­

rpena [11]; yBeJIH'IeHHe K03<}J<}JHlI,HeHTa peKOM6H~all,HH aoaocrpepasrx 3JIeKTpoHoB aa BbI­

COTax F-06JIaCTH xepea KOJIe6aTeJIbHO-B036YX<AeHHbie KOMnOHeHTbI, TaKHe KaK N~ H O~,

B 06JIaCTH naxa TeMnepaTypbI 3JIeKTpoHoB (CM., aanpaxep, [1]) H, KaK cneACTBHe, <}Jop­

MHpoBaHHe KHTI. AOnOJIHHTeJIbHOH npHttHHOH YMeHbIlleHHSI KOHlI,eHTpall,HH aoaocrpepastx
3JIeKTpoHoB F2-cJIOSI MoX<eT 6bITb nocnenoaarensaocrs npoueccos: BbiCbmaHHSI aaepras­

HbiX HOHOB 0+ H3 KOJIbll,eBOrO TOKa; aarpes TepMoc<}JepbI; yaenaseaae MOJIeKyJIHpHbiX

KOMnOHeHT B COCTaBe repuocrpeps: aa nstccrax F2-cJIOSI H ysenasenae CKOpOCTH pexou-
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I1HpUqeCKOH MOp;e­

eJIbHO 60JIblllHM

"KOCMOC-900" He

K AJIH nOJIO>KeHHg

.BOH 3MnHpHtieCKOH

oc4>epHoro nposana
eJIeR (5) 11 (6).
KPOTHblH npOBaJI,

. HaJIbHOH nJIOCKOCTH

Ka OKa3blBalOTCg aa
nepecexaior 3KBa­

aepraa KOJIb1\eBoro

cCTaROBKTeJIbHYIO

KKM wKpOTaM p;o

. BUTeJIbHOH cPa3bI.

oMy,06ycJIOBJIeHa

BeRRO 60JIee MeA-

Hl\Y nepaoa CTap;HH

L =3,6, 'ITO COOT­

,. pORROR KOH1\eHT­

OBUTbCH p;ByXCTy-

COKHX L-06oJIoqKaX

,=3 cOOTBeTcTByeT

llOTROCTH 3HeprHH

aer C rpaHHqHOH

weHHH MarHHTHOH

K KHIT OCTalOTCK

6ypH rHIT H KHIl

yKTyp TOJIbKO rarr,
nee BblCOKKM 3Ha-

urapora MHHHMyMa

KO MeHbWHX L-060­
MOMy, CBH3aHO co

KOllbl.\eBOrO TOKa C

RylO POJIb arpaior
nuax 3JIeKTpOHOB

3JIeKTpOHOB H SAR­
qU K3 06JIaCTH aa­
31IeKTpOHOB aa Bbl-

xae KaK N~ H O~'
8K CJIeACTBHe, cPop­

al.\HH aonoceepasrx
blCbmaHIDI 3HeprH'I­

. Hue MOJIeKyJIKpHblX

e CKOpOCTH peKOM-

6HHa1\HH aoaocspepasrx 3J1eKTPoHoB [12]. 3TH npoueccsr, nO-BHP;H~1OMY,KBmllOTCK OCHOB­

HblMH npH'IHHaMH cPOpMHpOBaHHJI KHIl. TeCHaK CBK3b KHIl C KOJIb1\eBbIM TOKOM Mar­

aarocdiepsr orrpasnsrsaer Ha3BaHHe sroro nposana. H3 3TOH CBK3H caenyer TaK>Ke, 'ITO

aa BOCCTaHOBHTeJlbHOH' q,a3e 6ypH HHBapHaHTHaK urapora MaKcHMyMa CKOpOCTH narpesa
HOHOccPepHOH nJla3Mbi B 06J1aCTH KOJIb1\eBOrO orracsraaerca ypaenenaeu (6).

Bsnne OTMe'IaJlOCb, 'ITO aa BTOPOH OTHOCHTeJIbHO Mep;JleHHOH CTap;HH BOCCTaHO­

BHTeJIbHOH' q,a3bl 6ypH Kl1Il OCTaHaBJIHBaeTCK, a I'Hfl H r,o;B npOp;OJI>KaIOT p;BHraTbCK

K 60JIee BblCOKHM uraporax P;O CBOHX xapaxrepasix P;JIK cnoxoaasix yCJIOBHH snaxe­
HHH. l13MeHeHHe nOTOKa ssrcsmarourax 3JIeKTpOHOB (c 3HeprHKMH OKOJIO 1 K3B) C urapo­
TOH JlBJIJleTCJI OP;HOH H3 OCHOBHblX npH'IHH q,OpMHpOBaHHJI nOJlKpHOH CTeHKH I'Hl] [13].

IlO-BHP;HMOMY, P;JIJI q,opMHpOBaHHK OT'IeTJIHBOrO rl1Il B 3TOT nepaon neooxonaao, 'IT06bI

r;a;B TalOKe 6blJIa OT'IeTJIHBOH, T.e. npoHCXOP;HJlO pesxoe H3MeHeHHe nOTOKa ssrcsmaio­
mHXCK 3JIeKTpOHoB C lllHpOTOH. 06bI'IHO B npennonyno-nrsre '1aChl r,o;B HBJIHeTCK cy­

meCTBeHHO 60JIee OT'IeTJIHBOH, 'IeM B nocnenonyaouasre [13]. Ilo 3TOH npH'IHHe rYIIl

MO)KeT He q,HKCHpOBaTbCJI B rrocnenonyno-msre xacsr, CBJl3b rYIIl C r,o;B npOCJle>KHBaeTCK

H B xapaxrepe 3aBHCHMOCTH nOJlO)KeHHK 3THX crpyxryp OT MarHHTHoH aKTHBHOCTH. B

'IaCTHOCTH, H3 MOp;eJlH [14] P;JlJI r,n;B H MOp;eJIH (8) p;ml rYIIl cnenyer, 'ITO KOppeJIJl1\HK 3THX

crpyxryp C Kp MaKCHMaJlbHa P;JIJI aarepaana 18-21 MLT. ,o;JlJI oKOJlOnOJIYHo'lHbIX H

nocaenoxyaosxsrx 'IaCOB HHp;eKC DR JlBJIJleTCH 60JIee ap;eKBaTHbIM, 'leM Kp, HHp;HKaTopoM

MarHHTHoH aKTHBHOCTH P;JlJI nOJlO)KeHHJI I'Hl] B BoccTaHOBHTeJlbHYIO cPa3Y HHTeHCHBHOH

MarHHTHoH 6ypH (CM. Ta6JIHqy). Ha OCHOBe TeCHOH CBK3H rYIIl C r,n;B MO>KHO npen­
nOJlO)KHTb, 'ITO raxas )Ke 3aKOHOMepHOCTb xapaxrepaa H P;Jl5I r,n;B •

Ha BTOPOH OTHOCHTeJIbHO Mep;JIeHHOH CTap;HH BOCCTaHOBHTeJIhHOH q,a3bI MarHHTHOH 6ypH

penaxcauaa DR cymeCTBeHHO OTCTaeT OT YMeHbllleHHJI Kp. YI3 Ta6J1Hl\bI BHP;HO, 'ITO npa
nepexone OT Be'IepHHX K OKOJIOnOJlYHO'lHblM '1aCaM TO'lHOCTb MOp;eJlH (5) B03paCTaeT,

a TO'lHOCTH MOp;eJleH (7) H (8) YMeHblllaIOTC5I. 3TO oaaaxaer, 'ITO penaxcauaa nOJlO>KeHHH

I'Hff K xapaxrepsovy P;JlH cnOKOHHbIX yCJIOBHH 3Ha'leHHlO B eexepuae '1aCbI npOHCXOP;HT

6hlCTPee, 'IeM B OKOJlonOJlYHO'IHble. IlO-BHP;HMOMY, raxaa )l(e 3aKOHOMepHOCTb xapaxrepaa
H P;JlJI r,n;B. 3TOT 3q,q,eKT, B03MO)KHO, CBH3aH C TeM, 'ITO BbICbmaHHH 3J1eKTpOHOB,

cPOpMHpylOmHX r;a;B, npOHCXOP;gT nO'ITH JIOKaJIbHO B CHCTeMe xoopnauar L-06oJlO'lKa ­

p;OJIrOTa H3-3a OTHOCHTeJlbHO HH3Koro 3Ha'IeHH5I 3J1eKTpH'IeCKOrO nOJISI MarHHTOCcPepHOH

KOHBeKqHH na cyeaapopansasrx uraporax B BOCCTaHOBHTeJlbHOH rpaae 6YPH. KaK cnen­
CTBHe, nOJlO)KeHHe r,n;B npa cPHKCHpOBaHHOM MLT onpenenserca He TOJIhKO xapaxrepasra
BpeMeHeM )l(H3HH 3THX 3JIeKTpOHOB, HO H nOJlO)l(eHHeM r,n;B B npemuecreyromev cexrope
MLT H3-3a apauieaaa 3eMJlH. B aexepaae 'laCbl r,n;B H THfl pacnonoacensi nOJIIOCHee, '1eM

B OKOJlOnOJIYHO'lHble xacer. B pe3YJIbTaTe B npenrronyaosaue xacsr peJIaKCal\HK nOJlO)l(eHHH

r,n;B H rl1U K xapaxrepasrx P;JlK cnOKOHHblX YCJlOBHH 3Ha'leHHHM 6yp;eT npOHCXOP;HTb

6hlCTpee, 'IeM B OKOJIOnOJlYHO'IHble sacsr. <l>opMaJlbHO 3TO npaaonar K OTHOCHTeJIbHO

BblCOKOH KOppeJlKl\HH nOJlO)l(eHHH I'Hl'l H r,n;B C Kp B npennonyao-iusre '1aCbl no

cpaBHeHHIO C nOCJIenOJlYHO'IHbIMH.

BIdBOALI

1. ;a;JlH aeocaemeaaoro BpeMeHH CyTOK MeCTHOH 3HMbI H paBHop;eHCTBHJI nocrpoeaa
3MnHpH'IeCKaK MOp;eJlb p;HHaMHKH nOJlOXeHHJI MHHHMyMa rYIIl aa asicorax 430 ± 50 KM

B BoccTaHOBHTeJIbHYIO cPa3Y HHTeHcHBHoH MarHHTHoH 6ypH. Ilo BeJIH'IHHe craanaprnoro
OTKJlOHeHHK TO'IHOCTb p;aHHoH MOp;eJIH P;JIJI OKOJlOnOJIYHO'lHblX H nocnenonyaosasrx '1aCOB

npH6J1H3HTeJlbHO B TpH paaa asnne TO'IHOCTeH H3BeCTHbiX MOp;eJleH. 3TO nocrarnyro Bbl­

p;eJIeHHeM BoccTaHOBHTeJIbHOH q,a3bl MarHHTHoH 6YPH, q,HJlbTpal\HeH rYIIl OT KYIIl

H BBep;eHHeM 60JIee ap;eKBaTHoro, '1eM Kp, HHp;HKaTopa MarHHTHoH aKTHBHOCTH P;JIK

1l0JIO)KeHHJI rl1Il - MarHHTHoro nOJlK xonsuesoro TOKa DR. ,n;ml: sesepaax '1aCOB aa nosn­
HeH CTap;HH BoccTaHOBHTeJlbHOH cPa3bl 3q,q,eKTHBHoCTb HCnOJIb30BaHHK DR no cpaBHeHHIO

C Kp He CTOJlb 3Ha'lHTeJIbHa H3-3a OTHOCHTeJlbHO 6blCTpOH peJIaKCal\HH nOJlO)KeHHK rYIIl

K HeB03MymeHHOMY 3Ha'IeHHIO B 3TH xacsr. AHaJIOrH'IHM 3aBHCHMOCTb TO'lHOCTH MOp;eJlH OT
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MeCTHoro BpeMeHH, nO-BHAHMOMy, xapaxrepaa U Anjf rAB. OTHOCUTenbHO 6h1CTpajf
penaxcauas nOnO)l(eHUH THfl U rAB K HeB03MYlQeHHoMY 3HaqeHUIO B npennonyaosasre
xacsr MO)l(eT6bITb caasaaa C3$<peKToM npauteaas 3eMnH, T.e. 3aBHCUMOCTblO nonosceaaa
3TUX crpyxryp npa $UKCUpOBaHHoM MLT OTax norrozceaaa B npensmyuiea cexrope MLT.

2. Anjf rex )l(e re0<pu3UqeCKUX ycnoBuH nocrpoeaa 3MnUpUqeCKajf MOAenb nonosceaaa
MUHuMyMa KHI1, B KOTOpOH UHAUKaTopOM MarHuTHoH aKTUBHOCTU sansercs DR. OHa,
nO-BuAuMoMy, asnserca nepsoa 3MnUpUqeCKOH MOAenblO nonosceuaa MUHuMyMa KHI1.
Ha OCHOBe xaxecraeanoro aaanasa nonyseno, 'ITO KHI1 TeCHO CBSl3aH CKonbQeBbiM TOKOM
MarHUToc<pepbl. H3 3TOH CBjf3U cnenyer, 'ITO MOAenb nonoacenaa KHI1 MO)l(eT 6blTb
acnonsaoaaaa Anjf onpeneneaas UHBapuaHTHOH WUPOTbI MaKcuMyMa CKOpOCTU aarpeaa
UOHoc<PepHOH nnaaasr B 06naCTU xonsuesoro TOKa MarHHToc<PepbI. Hcnonssoaaaae Kp AnSI
onacaaas H3MeHeHHjf nonoxeaas KHI1 He uenecooopaaao.

3. Tlocrpoeaasre 3MnUpUqeCKUe MOAenH n03BOnjflOT npencxaaars nOKanU3aQUIO rHI1
U KHI1 B aoccraaoaarensayro <Pa3Y 6ypu. OHU Ba)l(Hbl U AnSI HAeHTu<puKaQuu 3TUX
npoaanos no axcnepaaeuraxsnsra AaHHbIM, nocxonsxy rHI1 nerxo neperryra'rs C KHI1,
ocooeaao, xorna $UKcupyeTCjf TonbKO OAUH U33THX nposancs.

Pa60Ta asmonaeaa npu <puHaHcoBoH nonnepsoce Poccaacxoro <poHAa <pYHAaMeHTanbHblx
ucCneAOBaHUH (rpaar 95-05-14226), Meacnyaaponnoro aaysaoro $OHAa U Ilpaaarenscraa
Poccaa (rpaar J 411(0).
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