
KOCMI'fllECKHE l1CCJIEJI,OBAHJ1H, 2000, mo.M 38, M 5, c. 536-548 

YJI,K 533.9 

,IJ;HHAMHKA UJIA3MOUAY3bl H PACUPE,IJ;EJIEHH.SI KOHUEHTPAUHH 
XOJIO,IJ;HOH UJIA3Mbl B UJIA3MOC«<»EPE 3EMJIH B UPOUECCE 

PA3BHTH.SI rEOMArHHTHbiX 6YPb DO PE3YJibTATAM 
3KCUEPHMEHTA ABPOPAJihHbiH 30Ha/AJib«<»A-3 

' 

© 2000 r. B. B. Jie3pyKux1, M. H. Bepuruul, r. A. KoTonal, 
JI. A. Jle:>Keu1, .IK. JleMep2, 10. H. Beue~nKTon3 

1 IifHcmumym Koc.MuttecKux uccJleooeaHuil PAH, z. MocKea 
2 IifHcmumym aapoHo.Muu u Koc.MuttecKou (jluauKu, Ep10cce/lb, EellbZU.fl 

3 TocyoapcmeeHHbtU no!lumexHuttecKuu yHueepcumem, z. Ooecca, YKpauH~ 
llocTynnna B pe)l;aKQHJO 30.03.2000 r. 

B xo,J:~e 3KcnepHMeHTa AepopallbHbtu aoHo/ Anb<Pa-3 6biJIH BnepBbie nonyqeHbi }:laHHbie o .J:IHHaMHKe KOH

n;euTpan;HH HOHOB H+ B rny6HHe IIJia3MOC<Pepbi }:10 H B npon;ecce pa3BHTHSI HeCKOJibKHX reoMarHHTHbiX 

6ypb B nocnenonyuoquoM H nony}:leHHOM ceKTOpax nna3Moc<Pepbi. 06uapy)KeHo, qTo B nocnenonyuoq 

HOM CeKTOpe pa3BHTHe CJia60H H yMepeHHO HHTeHCHBHbiX reoMarHHTHbiX 6ypb COIIpOBO)K,J:IaeTCSI 3HaqH

TeJibHbiM rroHH)KeHHeM KOHIJ;eHTpan;HH HOHOB H+ BHYTPH IIJia3Moc<Pepbi, qTo, rro-BH.L\HMOMy, MO)KeT 6biTb 

06'bSICHeHO c6pOCOM XOJIO}:IHOH IIJia3Mbi B HOHOC<Pepy. 

B ,J:(HeBHOM CeKTOpe B uaqaJibHOH <Pa3e 6ypH Ha6JIIO,J:(aJIOCb 3HaqHTeJibHOe IIOHH)KeHHe KOHIJ;eHTpaiJ;HH HO

HOB H+ BHYTPH rrna3Moc<Pepbi, KOTopoe 3aTeM cMeHSIJIOCb ee 3Ha'!HTeJibHbiM IIOBbiiiieHHeM. BapHaiJ;HH 

KOHIJ;eHTpan;HH HOHOB H+ B ,J:(HeBHOH IIJia3MOc<Pepe, IIO-BH,J:(HMOMy, SIBJISIIOTCSI CJie,J:(CTBHeM BapHaiJ;HH IIOTO

KOB XOJIO,J:(HOH IIJia3Mbi H3 HOHOC<Pepbi B IIJia3MOc<Pepy B npon;ecce HOHOc<PepHOH 6ypH. B IIpOTHBOIIOJIO)K

HOCTb MO}:IeJIH pacnpOCTpaHeHHSI ,J:(e<PopMaiJ;HH IIJia3MOc<Pepbi BO BpeM.SI MarHHTHOH cy66ypH 113 Hoquoro 

ceKTOpa B ,J:(HeBHOH CO CKOpOCTbiO KOpOTaiJ;HH, npe}:IJIO)KeHHOH aBTOpaMH [6], 06Hapy)KeHO rrpaKTHqecKH 

0}:\HOBpeMeHHOe HaqaJIO nepeMeiiJ;eHH.SI IIJia3MOIIay3bi K 3eMJie B HOqHOM H ,J:(HeBHOM CeKTOpax. 06Hapy 

)KeHO TaK)Ke, qTo nepeMeiiJ;eHHe nna3Monay3bi K 3eMJie B }:(HeBHOM ceKTope npo}:IOJI)KaeTc.SI 10-12 qacoB 

IIOCJie TOro, KaK HO'!Ha.SI IIJia3MOIIay3a Haq:HHaeT y}:laJI.SITbC.SI OT 3eMJIH. IlOCJie,J:(HHH <PaKT, IIO-BH,J:IHMOMy, 

06'b.SICH.SieTC.SI IIpHXO,J:(OM C HOqHOH CTOpOHbi Ha ,J:(HeBHYIO B pe3yJibTaTe KOpOTaiJ;HH MarHHTHbiX CHJIOBbiX 

Tpy6oK C IIJia3MOH C IIOHH)KeHHOH B pe3yJibTaTe MarHHTHOH cy66ypH KOHIJ;eHTpan;HeH. 

1. BBE)J;EHHE 

B HacTo5~rn;ee speM51 o;o;HH H3 acrreKTOB BJIH5IHH51 

reoMarHHTHhiX B03Myrn;eHHM Ha IIJia3MOC<f:>epy, HMeH

HO 3aBHCHMOCTb IIOJIO)I(eHHSI IIJia3MOIIay3hi - rpaHH

:U:hi 6JIH)I(a:Hrne:H K 3eMne o6nacTH reoMarHHToc<f:>e

phi, B KOTOpOM CO}J;ep)I(HTC51 XOJIO}J;Ha51 IIJia3Ma HOHO

c<f:>epHOfO IIpOHCXO)I(}J;eHH51, OT ypOBAA reoMarHHTHOM 

aKTHBHOCTH, - H3y'leH ;o;ocraTO'IHO rro;o;po6Ho. He

cpasHeHHO xy)l(e H3y'leH ;o;pyro:H, B03MO)I(HO, He Me

Hee Ba)I(HhiM acrreKT 3TOM 3aBHCHMOCTH - }J;HHaMHKa 

pacrrpe;o;eJieHH51 KOH:U:eHTpan;HH XOJIO}J;HOM IIJia3Mhl 

BHYTPH rrnaJMoc<f:>ephi, CB513aHHaH c orrycTorneHHeM H 

IIOIIOJIHeHHeM reoMarHHTHhiX Tpy6oK XOJIO}J;HOM 

rrna3MOM B rrpon;ecce reoMarHHTHhiX B03Myrn;eHHM. B 
HaCTOHII.l;eM CTaThe IIpHBO}J;HTCH pe3yJihTaThl MOHHTO

pHHra IIOJIO)I(eHHH IIJia3MOIIay3hl H KOH:U:eHTpan;HH XO

JIO}J;HOM rrna3Mhi BHYTPH rrna3Moc<f:>ephi B ;o;HeBHOM H 

IIOCJieiiOJIYHO'IHOM CeKTOpax IIJia3MOC<f:>eph1 HeiiO

cpe}J;CTBeHHO rrepe;o; H BO BpeM51 reoMafHHTHhiX cy6-

6yph 4-5 H 9-10.IX.1996 r. H 8-9.VI.1997 r. 

Ha'!HHaH c 60-x ro;o;os pa3JIH'IHhiMH uccne;o;osa

TeJihCKHMH rpyrrrraMH 6hiJIH IIOJiy'leHhl B n;eJIOM 

BeChMa CXO)I(He Me)I(}J;y C060M 3MIIHpH'IeCKHe 3aB -

CHMOCTH IIOJIO)I(eHHH IIJia3MOIIay3hl OT ypoBHH re 
MarHHTHOM aKTHBHOCTH [1-5]. B Ka'lecTse rrapaM -

pa, xapaKTepu3yiOrn;ero yposeHh reoMarHHTH 

B03Myrn;eHHOCTH, ucrrOJih30Banach seJIH'IHHa K P· IJE.

;o;eKca, IIpH'IeM B HeKOTOphiX pa6oTaX B Ka'le 

Kp-HH}J;eKca ucrroJih30Banach MaKCHMaJihHa51 B~ -

'IHHa KP·HH}J;eKca B Te'!eHHe 24-x qacoB, rrpe;o;rne 

BYIOII.l;HX H3MepeHHIO IIJia3MOIIay3hl [1, 3], B ;o;p 

pa6oTax - Hau6onhrnee 3Ha'!eHHe KP-HH}J;eKca s T -

'!eHHe 12 qacoB, rrepe;o; H3MepeHueM rroJIO)I(e 

rrna3Morray3hi [4, 5]. B n;enoM 3TH uccne;o;osaHHH n 
Ka3aJIH HeCOMHeHHYIO CB513h Me)I(}J;y IIOJIO)I(eHJie 

IIJia3MOIIay3hl H ypoBHeM reoMarHHTHOM aKTHBH -

TH, H, B TO )l(e BpeM51, ITO HaliieMy MHeHHIO, IIOCJI 

JIM O}J;HOM H3 IIpH'IHH B03HHKHOBeHH51 rrpe}J;CTaB~ -

HHM o 3Ha'!HTeJihHOM HHepn;uoHHOCTH peaKn;HH rrmll

MorrayJhi Ha H3MeHeHHe ypOBHH reoMarHHTHO

aKTHBHOCTH. 

Pacrrpe;o;eneHH51 KoHn;eHTpan;uu 3apH)I(eHHhiX q a -

TH:U: BHYTPH rrna3Moc<f:>ephi rrpHBO}J;HJIHCh H o6cy)I(Jl -

JIHCh B pa6oTaX pH}J;a aBTOpOB, HaiipHMep, B [5, 6 , 
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IlOJIHYJO 6H6mwrpaqmJO no noMy sonpocy MO)KHO 

HaRTH B [8]. Mhi ocTaHOBHMCH JIHmh Ha pa6oTax, B 

KOTOpbiX paccMaTpHBaeTCH 3aBHCHMOCTh pacnpe;n:e

JieHHH 3apH)KeHHhiX 'laCTH~ B nJia3MOCcpepe OT ypoB

HH reOMarHHTHOH B03MyiD;eHHOCTH. 

B 1962 r. (eru;e ;n:o Toro, KaK cyru;ecTBOBaHHe 

nJia3MOCcpepbi H nJia3MOnay3hl noJiy'IHJIH npH3Ha

HHe) KapneHTep [9] C006ID;HJI 0 CHJihHOH 3aBHCHMO

CTH 3JieKTpOHHOH KOH~eHTpa~HH B MarHHTOCcpepe 

OT reOMarHHTHOH B03MyiD;eHHOCTH. 11M 6biJIO 3ape

rHCTpHpOBaHO (4-16)-KpaTHOe yMeHbilleHHe KOH

~eHTpa~HH 3JieKTpOHOB B MarHHTOCcpepe, npOH30-

me;n:mee B pe3yJihTaTe reoMarHHTHOH 6ypH. B [9] He 

6hiJIH npHBe;n:eHbi KOOp;D:HHaTbi 06JiaCTH, B KOTOpOH 

Ha6JIJO;D:aJICH yKa3aHHhiH acpcpeKT, H n03TOMY HeJih3H 

C ;D:OCTOBepHOCThJO CY;D:HTh 0 npH'IHHaX nOHH)KeHHH 

KOH~eHTpa~HH. Han pHMep, ecJIH npe;n:noJIO)KHTh, 

'ITO paccMaTpHsaeMaH o6naCTh Haxo;n:Hnacb Ha 

L = 3-4, TO Tenepb, Kor;n:a Mhi 3HaeM o cyru;ecTBOBa

HHH nJia3MOnay3hi H 0 ee ;D:HHaMHKe, O;D:HHM H3 B03- · 

MO)I(HbiX 06'bHCHeHHH OTMe'leHHOrO B [9) nOHH)Ke

HHH KOH~eHTpa~HH 3JieKTpOHOB MO)KeT 6biTh H3-

MeHeHHe nOJIO)KeHHH nJia3MOnay3hi, Bbi3BaHHOe 

MarHHTHOH 6ype:H. AsTOphi [10, 11] npe;n:cTaBHJIH 

CXeMaTH'IeCKYJO HJIJIJOCTPa~HJO ;D:HHaMHKH 3JieK

TpOHHOH KOH~eHTpa~HH B6JIH3H nJia3MOnay3hi, CBH-

3aHHOH C reoMarHHTHhiMH 6ypHMH. IJapK [12) Ha-

6JIJO;D:aJI yBeJIH'IeHHe nOTOKOB XOJIO;D:HOH nJia3Mhi H3 

nJia3MOCcpephi B HOHOccpepy B HO'IHbie 'laCbi, KOTO

pbie, no MHeHHJO aBTOpOB, HBJIHJOTCH npH'IHHOH yBe

JIH'IeHHH KOH~eHTpa~HH B HO'IHOH 3HMHeH HOHOCcpe

pe. ABTOp [12] TaK)Ke C006ID;HJI 0 Ha6JIJO;D:eHHH HM 

BO BpeMH HeKOTOpbiX cy66yph 3Ha'IHTeJibHhiX nOTO

KOB nJia3Mhi, KOTOpbie TeKyT H3 nJia3MOCcpepbi B HO

HOCcpepy ;n:a)Ke B ;D:HeBHbie 'laChi, B CBH3H C 'leM HM 

6hiJIO BhiCKa3aHO MHeHHe, 'ITO yKa3aHHhie npo~eCChi 
so MHoroM onpe;n:eJIHJOT peaK~HJO o6eHx o6nacTe:H 

Ha reOMarHHTHbie cy66ypH. 3MnHpH'IeCKaH MO;D:eJib 

pacnpe;n:eneHHH KOH~eHTpa~HH HOHOB H+ B nJia3MO

ccpepe 3eMJIH, pa3pa6oTaHHaH Ha ocHoBe pe3yJihTa

TOB H3MepeHHH npH6opa RIMS Ha cnyTHHKe DE-l, 
6hma npe;n:cTaBJieHa B [13]. Mo;n:enh pacnpe;n:eneHHH 

KOH~eHTpa~HH XOJIO;D:HOH nJia3Mhi ;D:JIH HHTepBaJia 

MeCTHoro speMeHH 2 1-06 ML T 6hma npe;n:cTaBJieHa 

B [14). 3TH MO;D:eJIH ;n:aJOT B03M0)KHOCTh O~eHHBaTh 

pacnpe;n:eJieHHe KOH~eHTpa~HH XOJIO;D:HOH nJia3Mhl B 

nJia3MOCcpepe Ha HH3KHX H cpe;n:HHX reOMarHHTHhiX 

illHpOTaX, B pa3JIH'IHhiX HHTepBaJiaX MeCTHOrO Bpe

MeHH H reoMarHHTHOH aKTHBHOCTH, O;D:HaKO, KaK H 

;n:pyrHe MO;D:eJIH, OnHpaiOID;HeCH Ha CTaTHCTH'IeCKHe 

MeTO;D:hi, MO;D:eJIH nJia3MOCcpepbi [13, 14] He n03BOJIH

JOT npocne;n:HTh ;n:HHaMHKY xono;n:Ho:H nJia3Mhi BHYT

pH nJia3MOCcpepbl B npo~ecce pa3BHTHH KOHKpeTHhiX 

reOM arHHTHhiX B03MyiD;eHHH. neMep [15) OTMe'laeT, 

'ITO " .. . no cyru;eCTBy, HeT 3KCnepHMeHTaJibHhiX ;n:aH

HhiX, CBH;D:eTeJibCTBYJOID;HX 0 ;n:eTaJIHX npo~eCCOB 

onyCTOilleHHH CHJIOBhiX Tpy6oK". 

(a) 

(6) 

4-5.1X.1996 
4 

-4 
06MLT 

' 
5 

12MLT )II ~I I I ~:til 't =!'" ~ I 00 MLT 

1 

18MLT 
1 

Puc. 1. IlpoeKI.IHll 1-oil: u 9-oil: op6uT ABpopallbHOW 
aonoa B rrepuo~~: 4-5.IX.1996 r. 

a - rrpoeKI.IHll op6UT Ha MepU)l;UOHaJihHYIO IIJIOCKOCTh; 
6 - Ha 3KBaTOpUaJihHYIO IIJIOCKOCTh. 

2. 3KCIIEPI1MEHT AnhHhiE PE3Ynh TAThl 

B HacToHru;eM pa3;n:ene npHBO;D:HTCH TOJihKO pe-

3YJihTaThi H3MepeHHH H KpaTKHH KOMMeHTapHH K 

HHM. ,[(m1 xapaKTepHCTHKH reOMarHHTHhiX B03MY

ru;eHHH HCnOJih3yeTCH KJiaCCHcpHKa~HH [ 16, 17]. Pe-

3YJibTaThi H3MepeHHH o6cy)K;n:aJOTCH B pa3;n:eJie 3. 
,[(JIH npe;n:cTaBJieHHH o noJIO)KeHHH op6HT ABpo

pa.!lb1WW 301-tOa B npocTpaHCTBe B CTaTbe HCnOJih30-

BaHbl npoeK~HH Ha MepH;D:HOHaJihHYJO nJIOCKOCTh C 

nonHpHhiMH Koop;n:HHaTaMH RE - reo~eHTpH'IecKoe 
paCCTOHHHe H nOJIHpHbiH yroJI Ha;n: nJIOCKOCTbJO reo

MarHtJ:THOrO 3KBaTopa H 3KBaTOpHaJibHYJO nJIOC

KOCTb c Koop;n:HHaTaMH L (napaMeTpa MaKI1Jisa:HHa) 

MLT (MarHHTHOe MeCTHOe speMH). 

Pe3yJihTaThi H3MepeHHH 4-5 .IX . 

1 9 9 6 r. Ha pHc. 1a H 16 noKa3aHhi npoeK~HH nep

so:H H ce;n:hMOH (nocne;n:He:H) op6HT 30H;n:a 3a paccMa

TpHBaeMbiH nepHO;D:. J13 pHC. 1a H 16 BH;D:HO, 'ITO Me

pH;D:HOHaJihHbie npoe~HH op6HT BeCbMa 6JIH3KH ;n:pyr 

K ;n:pyry, HHCXO;D:HID;He y'laCTKH op6HT Jie)KaT B noJiy

;n:eHHOM CeKTOpe nJia3MOCcpepbi, a BOCXO;D:HID;He - B 

nocnenonyHO'IHOM. Ha pH c. 16 yqacTKH op6HT, 

KOCMI1"l!ECKJ.1E 11CCJIE,IJ;OBAHI151 TOM 38 .M 5 2000 
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(a) 

n, CM-3 4-5 .IX.l996 

104 1 2 3 4 

13.14-11.73 MLT 13.84-12.13 MLT 
1.78-3.58 

~~ 
10' 

2 3 4 5 2 3 4 5 2 3 4 5 2 3 4 5 

104 5 6 

13.79-12.64 MLT q03-1295 MLT 1.53-2.04 2.03-3.00 

102 l 
10' 

2 3 4 5 2 3 4 5 2 3 4 5L 
(6) 

0 
~~HoMepapacnpe•ene•••n(L) 

r~6.IX/IaTa 
-30 
Ds1,uT 

Puc. 2. a - ITOCJieiTOJIYHO'IHbie H ,IIHeBHbie pacnpe,lleJieHH.SI n + (L), H3MepeHHbie BO BpeMSI 7 ITOCJie,IIOBaTeJibHbiX npoJieTOB 
H 

3onoa qepe3 nJia3MocQ>epy B nepHo,114-5.1X.l996 r. (Ka)J():IOe pacnpe,lleJieHHe npouyMepoaauo OT I ,110 7). Ho'IHbie pacnpe
):leJieHHSI nH+ (L) OTMe'leHbl qepHbiMH TO'IKaMH, ):IHeBHbie - ITYCTblMH Kp~O'IKaMH; 6- rpaQ>HK Ds1-BapHa~HH B nepHO,II 4-

5.1X.l996 r. 

B~OJih KOTOpbiX 6biJIH H3MepeHbi pacnpe~eJieHHSI 
KOH~eHTpa~HH HOHOB H+ OTMeqeHbl TOJICTbiMH JIH
HHSIMH, HanpaBJieHHSI noJieTa 30HOa Ha npoeK~HSIX 

op6HT yKa3aHo cTpeJIKaMH. Pacnpe~eJieHHSI n
8

• (L) B 

~HeBHOM H rrpe~yTpeHHeM CeKTOpax nJia3MOCcpepbl, 
H3MepeHHbie BO BpeMSI 7 noCJie~OBaTeJihHbiX npoJie
TOB ABpopO./l,bHOW 30HOa qepe3 nJia3MOCcpepy B rre
pHo~ 4-5.IX.l996 r., npe~cTaBJieHhi Ha pHc. 2a. Ha 
pHC. 26 noKa3aHbl BapHa~HH Ds1-HH~eKCa 3a TOT )l{e 
nepHO~. Ha OCH BpeMeHH TOJICTbiMH OTpe3KaMH OT
MeqeHbl BpeMeHa (H npO~OJI)I{HTeJibHOCTH) Ka~OrO 
nponeTa 3oHoa, npHqeM Ka)l{~biH nponeT 3mtoa 
npouyMepoBaH. Te )l{e HOMepa nponeTOB noKa3aHbi 
ua Ka)l{~oii nape nH. (L) pacnpe~eneHHH. AHanorHq-

HhiM o6pa30M npe~cTaBJieHbi pe3yJihTaTbi H3Mepe
HHSI H B ~pymx BpeMeHHbiX HHTepBaJiaX. 

PaccMoTpHM BHaqane ~HHaMHKY nH. (L) pacnpe

~eJieHHH B IIJia3MOccpepe H nOJIO)I{eHHSI nJia3MOnay-
3bl B nOCJienoJiyHoqHOM CeKTOpe. lf3 pHC. 26 MO)I{HO 
BH~eTb, qTO B ~eJIOM nepHO~ 4-5JX.1996 r. xapaK
TepH3yeTCSI HH3KOH reoMarHHTHOH aKTHBHOCTbiO. 

Ao 23 UT 4.IX. D51 - -10, a B -23 UT 6bma 3apemc
TpHpoBaua BeChMa yMepeHHaSI H30JIHpOBaHHaSI 6ypsr 
(Dstmin- -30 HT, Kpmax = 4.3). 

Pacnpe~eJieHHSI n(L), H3MepeHHbie ~0 HaqaJia 6y
pH BO BpeMSI npoJieTOB 3oHOa qepe3 nna3MOCcpepy ] 
H 2, no~06Hbl ~pyr ~pyry H, nO-BH~HMOMy, MOryT 
paccMaTpHBaTbCSI KaK THnHqHbie ~JISI CnOKOHHOrO 
nepHO~a B npe,n:yTpeHHeM H, B03M0)1{H0, B HOqHOM 
ceKTope. 0TMeTHM TaK)I{e, qTo B o6oHx paccMaTpH
BaeMbiX CJiyqasrx nOJIO)I{eHHe nJia3MOnay3hl npaKTH
qecKH ue H3MeHSIJIOCh (L- 3.6). TpeTbe pacnpe~ene
HHe 6biJIO H3MepeHO B npo~ecce pa3BHTHSI 6ypH, Ha
qaBIIIeHCSI B -23 UT. Ilo-BH~HMOMy, 3HaqHTeJihHaSI 
H3pe3aHHOCTb, KOTOpaSI OTJIHqaeT 3-e HOqHOe 

n". (L) pacnpe~eJieHHe oT nepBbiX ~Byx, MO)I{eT o6n-

SICHSIThCSI pa3BHTHeM 6ypH. 06pa~aeT Ha ce6SI BHH
MaHHe, qTo H B 3TOM cnyqae, cnycTSI 3 qaca nocne ~o
CTH)I{eHHSI MaKCHMyMa 6ypH, IIOJIO)I{eHHe nJia3MOna
Y3bl H3MeHHJIOCh He3uaqHTeJibHO (oua 6bma 
3apemcTpHpoBaHa HaL= 3.4). 

Pa,n:HKaJibHbie H3MeHeHHSI B nocnenonyHoqHoM 
ceKTope 6biJIH 3aperHcTpHpoBaHbi BO BpeMSI 4-ro 

KOCMMqECKME MCOIE,UOBAHM51 TOM 38 N2 5 2000 
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nponeTa 3oHoa qepe3 nna3Moccpepy. IlpHMepHo B 
06 UT, qepe3 7 qacos nocne Haqana 6ypH, nna3Mona
y3a 6hma o6Hapy)l(eHa HaL = 2.2 (T.e. - Ha BhiCoTe 
MeHee 8000 KM B ITJIOCKOCTH r eOMarHHTHOrO 3KBaTO
pa!). I13MepeHHSI KOHI.J;eHTpai.J;HH HOHOB H+ BO BpeMSI 
5-ro nponeTa 3oHoa qepe3 nn a3Moccpepy noKa3aJIH, 
'lTO, cnyCTSI 6 qacOB reou;eHTpH'leCKOe paCCTOSIHHe 
nna3Monay3hi y)l(e cocTaBHJIO - 3RE. B ~aJihHe:HrneM, 
so BpeMSI 6-ro H 7-ro nponeTOB 3oHoa qepe3 nna3-
Moccpepy OhiJIO 3aper HcTpHposaHo nocreneHHOe 
y~aJieHHe ITJia3MOnay3hl OT 3eMJIH, KOTOpaSI B Haqa
Jie 6.IX. nepeMeCTHJiaCh Ha L = 3.6, T.e. B noJio)l(e
HHe, B KOTOpOM HaXO~HJiaCh ITJia3MOnay3a ~0 HaqaJia 
6ypH. 

B OTJIH'lHe OT nocnenOJIYHO'lHoro ceKTopa nna3-
Moccpephi, r~e OhiJIO 3apemcTpHposaHo pe3KOe nepe
Meii.J;eHHe nna3Monay3hi K 3eMJie B npou;ecce pa3BH
THSI sechMa yMepeHHOH 6ypH, B Te'leHHe 6onhrne:H qa
CTH To:H )l(e 6ypH B ~HeBHOM ceKTope 6hiJIO 
OOHap~eHO Me~JieHHOe MOHOTOHHOe npHOJIH)I(eHHe 
ITJia3MOnay3hl K 3eMJie H TOJihKO B KOHI.J;e paCCMaTpH
BaeMOrO nepHO~a H B KOHI.J;e cpa3hl BOCCTaHOBJieHHSI 
6ypH OhiJIO OTMe'leHo B03Bpaii.J;eHHe nna3Monay3hi B 
nepBOHa'laJihHOe (3aperHCTpHpOBaHHOe BO BpeMSI 
1-ro nponeTa 3oHoa) noJio)l(eHHe. ,IJ;HHaMHKa nna3-
Monay3hi B ITOCJieiTOJIYHO'lHOM H ~HeBHOM ceKTOpax 
ITJia3MOCcpepbi B 3aBHCHMOCTH OT BpeMeHH B Te'leHHe 
paccMaTpHBaeMoro nepHo~a H3o6pa)l(eHa Ha pHc. 3a. 
Ha pHc. 3a noKa3aHhi 3aBHCHMOCTh OT BpeMeHH 
KP-HH~eKca H D .. , sapHai.J;HH. ConocTaBneHHe ~aHHhiX 
Ha pHC. 3a H 3B ITOKa3hiBaeT, 'lTO ~0 Ha'laJia OypH ITO
JIO)I(eHHe HO'lHOH nna3MOnay3hi OhiJIO npaKTH'leCKH 
CTaOHJihHhiM H 'lTO nepeMeii.J;eHHe ITJia3MOITay3hl K 
3eMJie Ha'laJIOCh TOJihKO ITOCJie Ha'laJia 6ypH H cnyCTSI 
-6 qacoB ITJia3Monay3a 6hma 3apemCTpHposaHa 
L - 2.2. CnycTSI cne~yiDII.J;He 6 qacos nna3Monay3a 
oKa3anach HaL- 3, a B KOHI.J;e paccMaTpHBaeMoro ne
pHo~a HO'lHaSI nJia3Monay3a 6hma 3aperHcTpHposaHa 
HaL- 3.6. Ilo-BH~HMoMy, ~BH)I(eHHe ~HeBHOH nna3-
Monay3hi K 3eMJie TaK)I(e Ha'laJIOCh C Ha'laJIOM OypH, 
O~HOBpeMeHHO C Ha'laJIOM ~BH)I(eHHSI HO'lHOH ITJia3-
MOnay3hl K 3eMJie H npo~OJI)I(aJioch nocne Toro, KaK 
reou;eHTpH'leCKOe pacCTOSIHHe HO'lHOH ITJia3MOnay3hl 
cTano yseJIH'lHBaThCSI. KaK cne~yeT H3 pHc. 2a, ~HeB
HaSI nna3Monay3a ~ocTHrna OJIH)I(a:Hrnero paccTOSIHHSI 
~o 3eMJIH (HaL= 3) Ha -12 qacos noJ)I(e, qeM HO'lHaSI 
(HaL= 2.2). 

HeKoTopoe npe~cTaBJieHHe (~aneKo He nonHoe!) 
o ~HHaMHKe KOHI.J;eHTpau;HH HOHOB H+ BHYTPH nna3-
Moccpephi B CITOKOHHhiX YCJIOBHSIX H BO BpeMSI reo
MarHHTHhiX B03Myii.J;eHHH MO)I(eT ~aTh paCCMOTpe
HHe BapHai.J;HH KOHI.J;eHTpai.J;HH HOHOB H+ npH cpHKCH
poBaHHOM 3Ha'leHHH L napaMeTpa. <I>HKCHposaHHYID 
seJIH'lHHY L-napaMeTpa Mhi Bhi6HpanH TaK, 'lT06hi 
BhiCOTa BhiOpaHHOH TO'lKH Ha~ ITOBepXHOCThiO 3eM
JIH, ocTaBaSich B nna3Moccpepe, ObiJia Obi HaHOOJJh
rne:H. B paccMaTpHsaeMOM cnyqae 6hmo Bhi6paHo 
L = 2.4. Ha pHc. 36 npegcTaBJieHhi KpHBhie, xapaKTe
pH3YIOII.J;He BapHau;HH KOHI.J;eHTpai.J;HH HOHOB H+ B 
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Puc. 3. a - AHHaMnKa nJia3Monay3hi B noCJienoJiyHoqHOM 
(qepHbie KBaApaTbl) H B AHeBHOM (nyCTbie KBaApaTbl) 
CeKTOpax B nepHOA 4-5.1X.l996 r.; 6- HOpMHpOBaHHbie 
aapua~uu KOH~eHTpa~uu B nJia3Moccpepe HaL = 2.4 B no
CJienoJiyHoqHoM (qepHbiH rpacpuK) H AHeBHOM (cepb!H 
rpacpuK) ceKTopax. Ka:>KAhiH rpacpuK HOpMupoBaH Ha ae
JiuquHy KOH~eHTpa~HH, H3MepeHHOH BO BpeMll 1-ro npo
JieTa 3oniJa; B - Kp-HHAeKCbi u DsrBapua~u B nepnoA 
4-5.1X.l996 r . 

~HeBHOM (CBeTJihie KBa~paThi) H ITOCJieiTOJIYHO'lHOM 
(qepHhie KBa~paTbi) ceKTOpax. Ka~aSI KpHBaSI HOp
MHpOBI;lHa Ha BeJIH'lHHY KOHI.J;eHTpai.J;HH n0 B nepBOH 
TO'lKe (BeJIH'lHHa HOpMHpOBO'lHOro K03cpcpHI.J;HeHTa 
~JISI HO'lHOrO CeKTOpa n0 = 1300, ~JISI ~HeBHOrO CeKTO
pa-n0 = 900). IlpHBe~eHHOe COOTHOilleHHe K03cpcpH
I.J;HeHTOB HOpMHpOBKH ITOKa3hiBaeT, 'lTO B ~HeBHOM 
ceKTOpe KOHI.J;eHTPai.J;HH HOHOB H+ cyii.J;eCTBeHHO HH
)I(e, 'leM B HO'lHOM. 

06cy~eHHe llOJiy'leHHhiX pe3yJihTaTOB npHBO
~HTCSI B pa3~eJie 3. 

Pe3yJihTaThi H3MepeHHH 9-11.1X. 
19 9 6 r. IlpoeKI.J;HH op6HT ABpopa.!lbHozo 3oHoa Ha 

KOCMJ1qECKJ1E 11CCJIE,Il;OBAHI151 TOM 38 ,N"g 5 2000 
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Puc. 4. ITpoeKU:HH 1-oJ:i H 12-oJ:i op6HT AapopaAbHOW 
aonoa B rrepHOJI 9-ll.IX.l996 r. 
0603HaqeHHH H KOOpJIHHaTbl Te )Ke, qTO H Ha pHc. 1. 

MepH~HOHaJihHYIO H 3KBaTOpHaJibHYIO IIJIOCKOCTH B 

paccMaTpHBaeMhiM rrepHo~ rrpe~cTaBJieHhi Ha pHc. 4a 

H 46. Ha pHc. 5a rrpe~cTaBJieHhi pacrrpe~eJieHH» 

nH+ (L), H3MepeHHbie B IIOCJieiiOJIYHOqHOM H ~ReB-

HOM ceKTopax B rrpou;ecce 12 rrponeTOB Aepo
paAbHozo 30Hoa qepe3 rrna3Moc~epy B TeqeHHe 

9-12.IX.1996 r. Pacrrpe~eJieHH» 1-7 H 10--12 H3Me

peHbl c HHTepBaJioM 6 qacoB. Bo BpeM» rrponeToB 8, 

9 rrp116op Anh~a-3 6biJI BhiKJIJOqeH. HH}Ke, Ha 

pHc. 56 rroKa3aHhi BapHaD;HH KP-HH~eKca H Ds1-BapH

an;HH 3a TOT }Ke rrepHO~. no BapHaD;H.HM Kp-HH~eKCa 
BH~HO, qTO B KOHD;e B n;eJIOM MarHHTHO-CIIOKOMHOrO 

~H.H 9.IX. (Dsr > -20, KP < 2) BeJIHqHHa KP-HH~eKca 
CKaqKOM BblpOCJia ~0 4.3, 0603HaqHB 3THM HaqaJIO 

6ypH, Tor~a KaK B 3TO }Ke BpeM.H BeJIHqHHa IDsrl Me~
JieHHO H HeMOHOTOHHO HapaCTaJia, ~OCTHrHyB MaK

CHMyMa TOJihKO qepe3 9 qacoB. YqHThiBa» crren;H~H
KY orrpe~eneHH.H o6oHx HCIIOJih3yeMhiX HaMH reo

MarHHTHhiX HH~eKCOB, MO}KHO C~eJiaTb BbiBO~ 0 TOM, 

qTo B paccMaTPHBaeMoM cnyqae ypoBeHh reoMar

HHTHOM B03MyiD;eHHOCTH orrpe~eJI.HeTC» rrpou;ecca

MH, rJiaBHbiM o6pa30M, Ha cpe~HHX, H, B03MO}KH0, Ha 

aBpopaJihHhiX umpoTax. ,O:pyro:H oco6eHHOCThiO re

OMarHHTHOM aKTHBHOCTH paCCMaTpHBaeMoro rrepHO

~a .HBJI.HeTC.H HaJIO}KeHHe ~pyr Ha ~pyra HeCKOJibKO 
cy66yph, qTo He II03BOJIHJIO HaM B ~aHHOM cnyqae 

OIIpe~eJIHTb peaKD;HIO IIJia3MOC~epbi H IIJia3MOIIay-
3bl Ha pa3JIHqHhie ~a3bi reoMarHHTHhiX B03MyiD;e

HHM. 

lh pHc. 56 cne~yeT, qTo rrepBhie 2 rrponeTa qepe3 

IIJia3MOC~epy IIpOHCXO~HJIH B CIIOKOMHhiX reOMar

HHTHhiX YCJIOBH.HX, 3-M rrpoJieT rrpOHCXO~HJI B YCJIOBH

.HX, Kor~a KP-HH~eKc Bhipoc c 2 ~o 4. TiponeThi 5-7 H 

10--12 rrpOHCXO~HJIH Ha ~OHe CJie~OBaBIIIHX ~pyr 3a 

~pyroM HeCKOJihKHX cy66yph. Pacrrpe~eJieHH» 

nH+ (L), H3MepeHHbie B rrepHO~ 9-12.IX.1996 r., rrpH-

Be~eHbl Ha pHc. 5a. HecMoTp» Ha TO, qTo rrponeThi 1 

H 2 qepe3 IIJia3MOC~epy rrpOHCXO~HJIH B CIIOKOMHhiX 

ycJIOBH.HX, pacrrpe~eJieHH.H nH+ (L), H3MepeHHbie BO 

BpeM.H 3THX rrpOJieTOB, OC06eHHO IIOCJieiiOJIYHOqHbie, 

OTJIHqaJOTC.H CHJihHOM H3pe3aHHOCTbiO. llocJieiiOJiy

HOqHoe pacrrpe~eJieHHe nH+ (L), 3aperHCTpHpOBaHHOe 

BO BpeM.H 4-ro rrponeTa 3oHoa rrocne pe3Koro B03pa

cTaHH.H KP-H~eKca, CHJihHO ~e<!JopMHpoBaHo. Pe3Koe 

OTJIHqHe 3Toro pacrrpe~eJieHH.H OT rrpe~hi~YID;HX 

MO}KHO 06'b.HCHHTb c6pOCOM XOJIO~HOM IIJia3Mhl, CO

~ep}KaiD;eMC.H B reoMarHHTHhiX o6onoqKax L < 3, B 

HOHoc~epy. He HCKJIJOqeHo, qTo Haqano rrpou;ecca 

BOCCTaHOBJieHH.H CO~ep}KaHH.H IIJia3Mbl Ha HH3KHX 

L-060JIOqKaX MO}KHO Ha6JIIO~aTb BO BpeM.H CJie~yiO-

ID;ero, 5 -ro rrponeTa 3oHoa. Pacrrpe~eneHH» nH+ (L), 

H3MepeHHbie BO BpeM.H IIpOJieTOB 10--12, IIO-BH~HMO
My, OTpa}KaiOT rrpon;ecc BOCCTaHOBJieHH.H CO~ep}KaHH.H 

XOJIO~HOM IIJia3Mhl Ha L < 3, KOTOpoe MOrJIO yMeHh

IIIHThC.H IIO~ BJIH.HHHeM HOBOM 6ypH, rrpOH30IIIe~IIIeH 
1l.IX.1996 r. B -05 UT.xz 

B CB.H3H c TeM, qTo rpa~HK, rroKa3hiBaiOID;HH ~~~
HaMHKY IIJia3MOIIay3hl B rrepHO~ 9-1l.IX.1996 r. , 

orry6JIHKOBaH B [24), B HaCTO.HID;eM C006ID;eHHH OH He 

IIpHBO~HTC.H. 

BapHaD;HH KOHD;eHTpan;HH HOHOB H+ BHYTPH rrJia3-

Moc~epbi B rrepHo~ 9-1l.IX.1996 r. HaL= 2.4 B rro

cnerronyHoqHoM H ~HeBHOM ceKTopax rroKa3aHhi Ha 

pHc. 6a. KaK H Ha pHc. 26 H rroCJierronyHoqHhie H 

~HeBHble BeJIHqlfHbl KOHD;eHTPaD;HH HOpMHpOBaHbl 

Ha BeJilfqHHY KOHD;eHTpaD;HH n0 Ha L = 2.4 B HOqHOM 

H ~HeBHOM ceKTopax cooTBeTCTBeHHO. Ha pHc. 66 

rroKa3aHhi H3MeHeHH.H KP-HH~eKca H Ds1-BapHan;HH 

~JI» Toro }Ke rrepHo~a. 

Pe3yJihTaThi H3MepeHHH 8-10.VI. 

1 9 9 7 r. TipoeKD;HH op6HT AepopMbHOW 30Hoa Ha 

MepH~HOHaJibHYIO H 3KBaTOpHaJibHYIO IIJIOCKOCTH B 

yKa3aHHbiH HHTepBaJI BpeMeHH IIOKa3aHbl Ha pHC. 7a 

H 76. B TeqeHHe 3Toro BpeMeHH B rrpou;ecce 10 rrocne

~oBaTeJihHhiX rrponeTOB 3oHoa qepe3 rrna3Moc~epy 
6biJIO H3MepeHO 10 pacrrpe~eJieHHH nH+ (L), KOTOpbie 

rrpe~CTaBJieHhi Ha pHc. 8a. K CO}KaJieHHIO, H3MepeHH.H 

B IIOCJieiiOJiyHoqHOM CeKTOpe OKa3aJIHCb ~parMeH-

KOCMMqECKME MCCJIE)l;OBAHI151 TOM 38 .N'2 5 2000 
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Puc. 5. a- IIOCJieiiOJIYHO'IHbie H ,[IHeBHbie pacrrpe,[leJieHHR n + (L), H3MepeHHhle BO BpeMR 12 IIOCJie,[IOBaTeJibHhiX rrpoJieTOB 
H 

3ouiJa 'Iepe3 rrJia3Mocc}>epy B rrepHO.ll 9-12.1X.1996 r . (pacrrpe,lleJieHHSI rrpoHyMeposaHhi oT 1 ,[IO 7 HoT 10 ,[IO 12). Ho'IHhie 

pacrrpe,lleJieHHSI n + (L) OTMe'IeHbl qepHbiMH TO'IKaMH, a ,[IHeBHble- IIYCThlMH Kpy)KO'IKaMH; 6- rpac}>HK Ds1-BapHa~HH B rre
H 

pHO,[I9-12.1X.1996 r. Ha OCH BpeMeHH TOJICThiMH JIHHHHMH OTMe'IeHbl HHTepBaJibl BpeMeHH rrpoJieTa 3ouiJa 'Iepe3 IIJia3MO-
cc}>epy. ' 

541 

TapHbiMH, BCJie~CTBHe He~OCTaTOqHOrO ofiecneqeHHSI 

3KCIIepHMeHTa TeJieMeTPHqecKOM HH<IJopMan;HeH, H 

II03TOMY 3~eCb He IIpHBO~SITCSI pacrrpe~eJieHHSI 

nH+ (£), H3MepeHHhie B IIOCJieiiOJiyHoqHQM CeKTOpe B 

n;HH ~JISI Taro )Ke HHTepBaJia. ToJICThiMH JIHHHSIMH Ha 

OCH BpeMeHH OTMeqeHbi BpeMeHa rrpoJieTa 3oHOa qe

pe3 rrJia3Moc<!Jepy. 

TeqeHHe paccMaTpHBaeMoro HHTepBana, a TOJibKO rro

JIO)KeHHSI n na3Monay3hi. Ha pHc. 86, KaK H Ha pHc. 26 
H 56, noKa3aHbi H3MeHeHHSI KP-HH~eKca H Ds1-BapHa-

reoMarHHTHaSI aKTHBHOCTb B HaqaJie paccMaTPH

BaeMOrO rrepHO~a xapaKTepH3yeTCSI Me~JieHHbiM Ha

paCTaHHeM, KOTopaSI CMeHHJiaCb MarHHTHOM fiypeii 

KJiacca II (cornacHo KJiaccH<IJHKan;HH, rrpe~JIO)KeH-

KOCM1ifliECIGfE wccnE ,[(OBAHlUI ToM 38 M s 2000 
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Puc. 6. a - HOpMHpOBaHHbie BapHa~HH KOH~eH'rpa~HH B 
nJia3Moc<jJepe Ha L = 2.4 B noCJienonyHO'IHOM (qepHbie 
KBa,llpaTbl) H ,IIHeBHOM (nyCTbie KBa,llpaTbl) CeKTOpax B ne
pHO,ll 9-ll.IX.l996 r. Ka}K,llbiH rpa<jJHK HOpMHponaH Ha 
BeJIH'IHHY KOH~eH'rpa~HH, H3MepeHHOH BO BpeMH 1-ro 
nponeTa 3mtoa; 6- KP-HH,lleKCbi H D5rnapHa~HH 3a TOT 
:lKe nepHO,ll. 

(a) 

6 

1 

8-10.VI.1997 
4 

06MLT 

18MLT 

6 

OOMLT 

Puc. 7. IIpoeK~IDI I H 10 op6HT ABpopallbHozo aoHOa B 
nepHo,li8- 10.VI.l997 r. 

0603Ha'leHHli H KOOp,IIHHaTbl Te :lKe, 'ITO H Ha pHC. 1. 

HOM B [13, 14]), HaqaBIIIeHCH B 17.30 UT H rrpo):IOJI

}I(aBIIIeifcH ):IO KOHI~a paccMaTpuBaeMoro UHTepBaJia 

(eM. puc. 86). 

lf3 rrepBhiX 3-x pacrrpe):leJieHuif nH+ (L), U3MepeH

HhiX B YCJIOBUHX HapacTaiOrn;eif MarHUTHOH aKTUBHO

CTU, BU):IHO rrpaKTuqecKU CTa6UJibHOe IIOJIO}I(eHUe 

IIJia3MOIIay3hi U HeKOTOpOe IIOHU}I(eHUe KOHI~eHTpa

QUU uoHOB H+ BHYTPU rrnaJMoccpephi. qeTBepToe 

pacrrpe):leJieHue, U3MepeHHOe B rrpoQecce cpa3hi pa3-

BUTUH 6ypu, IIOKa3biBaeT rrepeMeiiJ;eHUe IIJia3MOIIay-

3bl K 3eMJie U O;LIHOBpeMeHHO C 3TUM pOCT KOHQeHT

paQUU uoHoB H+ BHYTPU rrnaJMoccpephi. B TeqeH:ue 

IIOCJie):lyiOIIJ;UX 24 qaCOB, KOr):la ypoBeHb reOMarHUT

HOH aKTUBHOCTU ocTaBaJICH cpaBHUTeJihHO BhiCOKUM 

(D51 < -60), BeJiuquHa KOHQeHTpaQUU nH+ (L) BHYTPU 

IIJia3MOCcpepbl COXpaH5IJiaCh Ha IIOBbiiiieHHOM ypoB-

He, a rrOHH}I(eHue IIJia3Morray3hi U3MeHUJIOCh c L = 2. 7 , 

3aperUCTpUpOBaHHOrO BO BpeMH 5 -ro rrpoJieTa, Ha 
L = 2.1 BO BpeMH 8-ro rrponeTa. B ;r:~anhHeHIIIeM, B xo

):le cpa3bl BOCCTaHOBJieHUil rrpOU30IIIJIO IIOHU}I(eHUe 

KOHQeHTpaQuu BHyTpu rrnaJMoccpephi u, BMecTe c 

3TUM, yBeJiuqeHUe reOQeHTpuqeCKOrO paCCTORHUR 

rrnaJMorrayJhi. 

Ha puc. 9a rroKaJaHa ;n;uHaMuKa rroJIO}I(eHuR ):IHeB

HOH U IIOCJieiioJiyHoqHOH IIJia3MOIIay3hi B rrepuo;n; 

8-10.VI.1997 r., 3aBUCUMOCTb OT BpeMeHU HOpMUpO

BaHHOH KOHQeHTpaQUU uoHoB H+ BHyTpu rrna3MO

ccpepbi (HaL= 2.25) rrpe.o;cTaBJieHa Ha puc. 96. liJMe

HeHUH KP-UH):IeKca u D 5cBapuaQuu Ja TOT }l(e rrepuo):l 

IIOKa3aHbl Ha puc. 9B. 

li3 puc. 9a MO}I(HO BU):IeTh, qTO, KaK U 4-5.IX.1996 r. 

(eM. puc. 2a) rrepeMern;eHue rrnaJMorrayJhi K 3eMJie B 

IIOCJieiiOJIYHOqHOM U ):IHeBHOM CeKTOpax IIJia3MO

ccpepbl HaqaJIOCb O)l;HOBpeMeHHO U IIpOUCXO):IUJIO 

rrpuMepHO C paBHOH CKOpOCTblO, HO ):IHeBHaR IIJia3-

MOIIay3a ):IOCTUrJia MUHUMaJibHOrO reoQeHTpuqecKO

ro paccTOHHUH IIOJ}I(e Ha -10-12 qacoB, qeM rrocne

rronyHoqHaH. 

H3 BapuaQUH HOpMupoBaHHhiX 3HaqeHuif KOH

QeHTpaQuu UOHOB nH+ (£) Ha L = 2.25, IIOKa3aHHbiX 

Ha puc. 96, XOpOIIIO BU):IHO, qTO B CIIOKOHHbiX reo

MarHUTHbiX YCJIOBUHX ;n;a}l(e cpaBHUTeJibHO He60Jib

IIIOe yBeJiuqeHUe ypOBHR reOMarHUTHOH aKTUBHOCTU 

IIpUBO)l;UT K BIIOJIHe 3aMeTHOMY ():10 50%) yMeHbiiie

HUIO KOHQeHTpaQuu uoHoB H+ BHyTpu rrJiaJMoccpe

pbi B ):IHeBHOM CeKTOpe. C pa3BUTUeM reOMarHUTHOH 

6ypu ( COrJiaCHO IIpUHRTOH KJiaCCUcpUKaQUU - KJiaCC 

II) yMeHbiiieHue KOHQeHTPaQuu cMeHUJIOCh ee yBe

nuqeHueM u K 11.40 UT KOHQeHTpaQUR uoHOB H+ 
yBeJiuqunacb B 4 pa3a no cpaBHeHUIO c ee MUHUMaJih

HhiM 3HaqeHUeM, U3MepeHHbiM BO BpeMH 3-rO rrpone

Ta 3m-toa qepe3 rrnaJMocQ>epy (eM. puc. Sa u 96). B 
KOHQe cpa3hl BOCCTaHOBJieHUR KOHQeHTpaQUR UOHOB 

nH+ BepHyJiaCb K CBOeMy rrepBOHaqaJihHOMy 3Haqe-

HUIO. 
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(a) 

n, CM-3 8-10.VI.1997 
103F" 1 

:MLT [ 
2 [ 

3 [\\ 4 ... 
12.61-11.77 MLT 13.25-11.94 ML T 12.3-12.06 MLT 

102 k \ k \ 
I I 

101 

\I2:~1232MLT ! 6 7 8 

~~, ~l4.52-13.17MLT I\ 13.06-11.8 MLT E~ 12.6-11.5 MLT 

102 

101 
- 2 3 4 5 2 3 4 5 2 3 4 5 2 3 4 5L 

Kp 
6 

4 

103 9 
12.77-11.8 MLT 

102 

101 
2 3 4 5 2 3 4 5 L 

(6) 

2~ .. 

0 • • • ~·V,! • • • 1~ ~l.VIHJJ:oaMTaepa 
., ,.,. ., " ~""' / ,.., n r. .,,... 

pacnpeJleneHHH 
n(L) 

D81,HT 

543 

Puc. 8. a - AHeBHbie pacrrpeAeJieHHH n + (L), H3MepeHHbie BO BpeMH 10 IIOCJieAOBaTeJibHbiX rrpoJieTOB 3onoa 'lepe3 IIJia3MO
H 

ccpepy B rrepHOA 9-10.VI.l997 r. 6- rpacpHK D81-BapHa~HH B rrepHOA 8-10.VI.1997 r . Ha ocH BpeMeHH TOJICTbiMH JIHHHHMH 

OTMe'leHhi HHTepBaJibi BpeMeHH rrpoJieTa 3onoa qepe3 rrJia3Moccpepy. , 

3aBHCMMOCTb BeJIM'IMHbl KOHQeHTPaQMM (TaiOKe 

HOpM:HpOBaHHOH K CBOeMy nepBOMY 3HatieHMIO) OT 

BpeMeHM, IIOJiytieHHaSI B MarHMTHO-CIIOKOHHbiH nep:n

O,ll; 20-22.ill.1997 r., npe.o;craBJieHa Ha p:uc. lOa. Ha 

p:uc. 106 rrpHBeAeHbi Bap:uan;:u:u KP-:nH.o;eKca :u D81-Ba

p:uan;:u:u 3a TOT )f(e nep:uo.o;. 113 p:uc. lOa :u 106 BMAHO, 

'ITO B MarHMTHO-CIIOKOHHblH nep:no.o; 20-22.Ill.1997 r. 
aeJIM'IMHa KOHQeHTpan;:u:u BHYTPM nna3Moc<}>epbi 

npaKT:Hl!eCKM He MeHSIJiaCb CO BpeMeHeM M 'ITO He

KOTOpblH poeT KOHQeHTpan;MM HaMeTMJICSI TOJibKO C 

HatiaJIOM IIOBbillieHMSI ypOBHSI reoMarHMTHOH aK

TMBHOCTM. 

KOCMMq£CKl1E UCC.lEJ;OBAHM.si TOM 38 .Nl! 5 2000 
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n/n0 

2 
(6) 

1 

Puc. 9. a- ;IJ;HHaMHKa rrnaJMorrayJhi B ;o;HeBHOM ceKTope B 
rrepHOA 8-10.VI.1997 r.; 6- HOpMHpOB3HHbie BapHa~JiiJil 
KOH~eHTpa~JiiJil B IIJI33MOCtPepe HaL= 2.2 B ;IJ;HeBHOM CeK
TOpe. rpa¢JiiK HOpMHpOB3H Ha BeJIH'IHHY KOH~eHTpa~JiiJil, 
Jii3MepeHHOH BO BpeMSI 1-ro rrponeTa 301tOa B Te'l:eHJile 8-
10.VI.1997 r.; B- Kp-HH;o;eKCbi H D5rBapHa~HH B rrepHo;o; 

8-10.VI.1997 r. 

3. OECY)K)J;EHME PE3YJibTATOB 

Ilpe.n;cTasneHHhie s npe.n;hi.n;y~eM pa3.n;ene 3Kcne

pHMeHTaJihHhie pe3yJihTaTbl 6y.n;yT paCCMOTpeHbl, 

rJiaBHbiM o6pa30M, C TOqKH 3peHHSI nonyqeHHSI .n;aH

HhiX 0 BapHaQHSIX KOHQeHTpaQHH XOJIO.l];HOM nJia3Mbl 

BHYTPH nna3Moccpepbi so speMSI reoMarHHTHhiX B03-

My~eHHM H .l];JISI yToqHeHHSI MeXaHH3Ma pacnpOCTpa

HeHHSI peaKQHH nna3Monay3hi Ha reoMarHHTHhie 

B03My~eHHSI H3 HOqHoro CeKTOpa B .D;HeBHOM. 

PaccMoTpeHHe 3KcnepHMeHTaJihHhiX .n;aHHhiX Mhi 

npe.n;sapSieM H3JIO)KeHHeM cy~eCTBYIO~HX npe.n;

CTaBJieHHM 0 B3aHMHhiX CBSI3SIX Me)K.l];y HOHOCcpepOM 

H nJia3MOCcpepoM, KOTOpbie 6y.n;yT HCnOJib30BaHhl 

HaMH .D;JISI HHTepnpeTaQHH pe3yJihTaTOB H3MepeHHM, 

nonyqeHHhiX Ha ABpopaAbHO.M 30Hoe. 

Ilna3Moccpepa - 3TO o6naCTh MarHHToccpephi, 

onHparo~aSICSI Ha HOHoccpepy H co.n;ep)Ka~aSI xono.n;-

HYIO nna3MY HOHoccpepHoro npoHCXO)K.n;eHHSI. 3Ta 

nJia3Ma 3anOJIHSieT reoMarHHTHbie CHJIOBbie Tpy6KH, 

s pe3yJihTaTe qero soKpyr 3eMJIH o6pa3yeTcSI o6-

nacTh, co.n;ep)Ka~aSI xono.n;Hyro nnaJMy, c BHemHe:H 

CTOpOHhl orpaHHqeHHaSI nJia3MOnay30M. C BHyTpeH

HeM CTOpOHhl cpH3HqecKH nJia3MOCcpepa He orpaHH

qeHa. O.n;HaKo s HeKoTOpbiX cnyqagx ycnosHo nona

raiOT, qTO BHyTpeHHSISI rpaHHQa nJia3MOCcpepbl Jie

)KHT Ha BhiCOTe 2000 KM, B .n;pyrHX - 3a BHyTpeHHIOIO 

rpaHHQY npHHHMaiOT 06JiaCTh, r):le HOHOCcpepHaSI 
nna3Ma cTaHOBHTCSI 6eccTOJIKHOBHTeJihHOM. TaK HJIH 

HHaqe, HO .l];JISI HHTepnpeTaQHH nonyqeHHhiX 3KCne

pHMeHTaJibHhiX .n;aHHbiX Ba)KHO, qTO He cy~eCTByeT 

Henpeo.n;OJIHMOrO npenSITCTBHSI .D;JISI cyiQeCTBOBaHHSI 

06MeHHhiX nOTOKOB XOJIO.D;HOM nJia3Mbl HOHOCcpep

HOrO npOHCXO)K.l];eHHSI H3 nJia3MOCcpepbl B HOHOCcpe

py H o6paTHO. 

M3secTHO, qTo s cnoKOMHhie nepHO.D;hi s cseTnoe 

speMSI .D;HSI nOTOKH HOHOCcpepHOM nJia3Mhl npeHMy

~eCTBeHHO TeKyT H3 HOHOCcpepbi B nJia3MOCcpepy 

3anOJIHSISI nJia3MOCcpepy, B TeMHOe BpeMSI- H3 nJia3-

MOCcpepbl B HOHOCcpepy, SIBJISISICb O.l];HHM H3 cpaKTO

poB no.n;.n;ep)KaHHSI cy~eCTBOBaHHSI HOqHOM HOHO

ccpepbl. 

CornacHo cy~ecTBYIOIQHM OQeHKaM senHqHHa 
.n;HeBHbiX nOTOKOB COCTaBJISieT 3 X 108 c~2 c-1, HOq

HbiX nOTOKOB -1.5 X 108 C~2 c- 1 (CM., HanpHMep, (18, 
19]). B [ 19] 6biJIO BhiCKa3aHo npe.n;noJio)KeHHe o 

TOM, qTO HOqHbie nOTOKH H3 nJia3MOCcpepbl B HOHO

ccpepy yseJIHqHBaiOTCSI BO BpeMSI cy66ypH, BCJie.n;CT

BHe qero pacTeT KOHQeHTpaQHSI nJia3Mbl B HOHOCcpe

pe. TaM )Ke 6hiJIO coo6~eHo o pemcTpaQHH asTo

poM o6paTHbiX nOTOKOB nJia3Mbl U3 .D;HeBHOH 

nJia3MOCcpepbl 6 HOHOCcpepy BO BpeMSI 6ypH, KOTO

pbie, no MHeHHIO aBTOpa, MoryT npe.n;cTaBJISITb Ba)K

HbiM acneKT HOHOCcpepHO-nJia3MOCcpepHbiX CBSI3eM. 

C .n;pyroM CTOpOHhl H3BeCTHO, qTO reoMarHHTHbie 

6ypH Bhl3biBaiOT cy~eCTBeHHhie H3MeHeHHSI MHOrHX 

napaMeTpOB HOHOCcpepbi, npHqeM, KaK OTMeqaiOT 

aBTOpbl ( 17], peaKQHSI HOHOCcpepbl Ha reoMarHHT

Hhie B03My~eHHSI oqeHb CJIO)KHa H Henpe.n;cKa3yeMa. 

HanpHMep, cor naCHO (20] BO speMSI . HOHOCcpepHOM 

6ypH Ha6JIIO.D;aJIOCb .D;ByKpaTHOe yseJIHqeHHe nOJIHO

ro co.n;ep)KaHHSI 3JieKTpOHOB B MarHHTHOM CHJIOBOH 

Tpy6Ke (nOJIO)KHTeJihHaSI cpa3a HOHOCcpepHOM 6ypH), 

Tor.n;a KaK HCCJie.n;oBaHHSI (21, 22] yKa3biBaiOT Ha TO, 

qTO BO BpeMSI HOHOCcpepHbiX 6yph, SIBJISIIO~HXCSI 
CJie.l];CTBHeM reOMarHHTHbiX B03MyiQeHHM, B HOHO

ccpepe s pSI.n;e cnyqaes Ha6nro.n;anocb yMeHhmeHHe 

KOHQeHTpaQHH nJia3Mhl, BeJIHqHHa KOTOpOrO .l];OCTH

raJia K03cpcpHQHeHTa 2 ( OTpHQaTeJibHaSI cpa3a HOHO

ccpepHOM 6ypH). TaM )Ke OTMeqaeTcSI, qTo noJIO)KH

TeJibHaSI cpa3a 6ypH, KOTOpaSI perHCTpHpOBaJiaCb B 
o6mHpHOM .n;Hana30He lliHpOT, HaqHHaJiaCb B Hoq

HOM nonyccpepe H 3aTeM KopoTHposana c 3eMJieM Ha 

OCBe~eHHYIO CTOpOHy. ABTOpbl (23] BbiCKa3biBaiOT 

MHeHHe 0 TOM, qTo B03p0ClliHe BO BpeMSI reoMarHHT

HOM 6ypH noTOKH nna3Mhi H3 nna3Moccpepbi SIBJISI-
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IOTCSI rrpHqifHOH IIOBhiiiieHIDI KOHIIeiiTpa~ B Hoq

HOH HOHOccpepe . 1-ITaK. OIIHpasiCh Ha IIpHBeAeHHhi e 
Bhiiiie AaHHhie, rrpH HHTeprrpeTau;mi pe3yJihTaTOB, 
rronyqeHHhiX Ha ABpopa..1bHo.w 30H.Oe. ~fbi 6yAeM HC
xo;n;HTh H3 Taro, qTo KOHqeHTJ>~SI HOHOB H+ B Hoq

HOM CeKTOpe IIJia3MOCcpepbi He IfCIIhiThiBaeT HeiiO

cpe;n;CTBeHHOrO BJIHSIHIDI IfOHOccpepbi, HO KOH~eHT
pa~HSI IIJia3Mhi B HQqHoii IL1Ja3MOCcpepe MO}I(eT 

3aMeTHO yMeHhiiiaThCSI 3a cqeT )'BeJIWieHHSI IIOTOKOB 

XOJIO;D;HhiX HOHOB B HOHOccpepy B rrpo~ecce reoMar
HHTHhiX B03My~eHHH; HarrpOTHB, BeJIHq HHa KOH~eH
Tpa~HH XOJIO;D;HOH IIJia3Mhi B AHeBHOH IIJia3MOCcpepe 
TeCHO CBSI3aHa KaK C U3MeHeHIDIMH 3JieKTpOHHOH 

KOH~eHTpa~UH Ha HOHOCcpep HOM ypOBHe, TaK H C H3-
MeHeHHSIMH BhiCOThi MaKcnMyMa CJIOSI F2 B rrpo~ecce 
reoMarHHTHhiX 6ypb. 

Terreph paccMOTPHM rro;n;po6Hee pea~HIO KOH
~eHTpa~HH HOHOB H+ B IIOCJieiiOJIYHOqHOM H ;D;HeBHOM 

ceKTopax BHYTPH rrJia3Moccpephi Ha H3MeHeHHe ypoB

HSI reoMarHHTHoii: B03My~eHHOCTH. KaK BH;D;HO H3 
pHC. 36, Ha KOTOpOM H300pa}l(eHhi BapHa~HH KOH~eH
Tpa~HH HOHOB H+ BHYTPH rrna3Moccpephi Ha L = 2.4, 
H3MepeHHhie B TeqeHHe 4-5.JX.1996 r., KOH~eHTpa
~HSI HOHOB H+ B rrocnerronyHoqHoM ceKTope rrna3MO

ccpephi cpaBHHTeJihHO CTaOHJihHa, ee H3MeHeHHSI He 
rrpeBhiiiiaiOT 20% aT HaqaJihHoro 3HaqeHHSI. BH;n;Ho 
TaK}I(e, qTo pa3BHTHe cna6o:H cy66ypH He cKa3aJIOCh 

Ha ypoBHe KOH~eHTpa~HH rrna3Mhi BHYTPH rrna3MO
ccpephi, H3 qero MO}I(HO C;D;eJiaTh BhiBO;D; 0 MaJihiX H3-
MeHeHHSIX IIOTOKOB IIJia3Mhi H3 IIOCJieiiOJiyHoqHQH 

IIJia3MOCcpephi B HOHOCcpepy ITO cpaBHeHHIO C IIOTO

KaMH, xapaKTepHhiMH ;D;JISI crroKoii:HhiX rrepHo;n;os. 

)'poBeHh KOH~eHTpa~HH BHYTPH ;n;HeBHoii: rrna3MO
ccpephi, KOTOphiH, IIO-BH;D;HMOMy, COXpaHSIJICSI CTa
OHJihHhiM B TeqeHHe crroKoii:Horo rrepHo;n;a, qepe3 -7 

qacos rrocne Haqana reoMarHHTHoii: 6yp11 Bhipoc Ha 

-40%. 3HaqHTeJihHOe yMeHbiiieHHe KOH~eHTpa~HH B 

;n;HeBHOM ceKTope rrna3Moccpephi, KOTopoe corrpo
BO}I(;D;anoch TOJihKO HeOOJlhiiiHM IIpHOJIH)I(eHHeM 

rrJia3Morray3hi K 3eMne (0.3L), OhiJIO 3apemcTpHpo
BaHo crrycTSI 12 qacos rrocne Taro, KaK HoqHaSI rrna3-

Morray3a 6hma o6Hapy}l(eHa Ha L = 2 .2 so speMSI 4 
rrponeTa 3onoa qepe3 rrna3Moccpepy. He HCKJIIOqe
HO, qTQ IIO;D;OOHaSI peaK~HSI IIJia3MOCcpepbi (pe3KOe 
IIpHOJIH)I(eHHe HQqHQH IIJia3MOIIay3hi K 3eMJie H 3Ha

qJ1TeJihHOe yMeHbiiieHHe KOH~eHTpa~HH XOJIO;D;HOH 
IIJia3Mhi qepe3 -12 qacOB B ;D;HeBHOH IIJia3MOCcpepe 

(IIpH cpaBHHTeJihHO CTaOHJihHOM IIOJIO}I(eHHH IIJia3-
MOIIay3hi) MO}I(eT OhiTh xapaKTepHoii: ;n;JISI cna6hiX 

cy66yph. 

ArulaMHKa IIJia3MOIIay3hi B HQqHQM H ;D;HeBHOM 

ceKTopax rrna3Moccpephi B rrepHo;n; 9-11.1X.1996 r. 

6hma paccMoTpeHa B [24], rronoMy J;n;ech rrpe;n;

CTaBJieHhi TOJihKO BapHa~HH KOH~eHTpa~HH XOJIO;D;
HOH rrJia3Mhi BHJTPH rrna3Moccpephi Ha L = 2.4 (eM. 
pHC. 6a). li!3 puc. 66, Ha KOTOpOM IIOKa3aHhi rpacpH
KH Ds1-BapHallllii If KP HHAeKca ;D;JISI Taro }l(e rrepHo;n;a, 
BH;D;HO, q TQ reO!>larmiTHaSI aKTHBHOCTh B TeqeHHe 

nino 
2 

1 

(a) 

20-22.111.1997 
19.1-19.5 MLT 

OL-------~------~------~ 

Kp 

:~~ 
0~ '~ 

20.III 21.III 22.III 23.III 
AaTa 

PHC. 10. a- HOpMHpOBaHHhie BapHa~HH KOH~eHTpa~HH B 
rrna3Moc<iJepe Ha L = 2.4 B BeqepHeM ceKTope B rrepHOA 
20-22.ill.1997 r. rpa<lJHK HOpMHpOBaH Ha BeJIIfqHHY KOH
~eHTPa~HH, H3MepeHHofl HaL= 2.4 B -12 UT 8.VI.l997 r .; 
6 - BapHa~HH KP-HHAeKca B rrepHoA 20-22.III.l997 r . 

paccMaTpHBaeMoro HHTepsana, 6hma Bhiiiie, qeM B 

rrepHo;n; 4-5.IX.1996 r. (Kpmax = 5.3, D stmax = 39). 

KaK BH;n;Ho H3 pH c. 6a, HOqHhie KOH~eHTpa~HH HO
HOB H+ B rrocnerronyHoqHoM ceKTope, H3o6pa}l(eH

Hhie CIIJIOIIIHhiMH KBa;n;paTaMH, IIOKa3hiBaiOT qeTKO 
Bhipa}l(eHHOe qeTbipexKpaTHOe IIOHH}I(eHHe B rrepH-

0)1; 01-18 UT 10.IX.1996 r. Mhi rronaraeM, qTo 3To 

CTaOHJihHOe H rny60KOe IIOHH}I(eHHe KOH~eHTpa~HH 
XOJIO;D;HOH IIJia3Mhi B IIJia3MOccpepe, ;D;JIHTeJihHOCTh 
KOToporo rrpeBhiiiiaJia 18 qacos, orrpe;n;enSieTCSI yc
KopeHHhiM c6pocoM rrna3Mhi B HOHoccpepy rro;n; B03-
;n;eii:cTBHeM yMepeHHOH reoMarHHTHOH 6ypH, Haqas
IIIeHCSI B -21 UT 9.IX.1996 r. Mhi rrpe;n;rronaraeM 

TaK}I(e, qTQ IIOHH}I(eHHaSI KOH~eHTpa~HSI HOHOB H+ 
OTHOCHTeJihHO HaqaJihHOrO ypOBHSI, 3aperHCTpHpO
BaHHaSI rrocne -13 UT 11.IX.1996 r., SIBJISieTCSI CJie;n;

CTBHeM yMepeHHOH 6ypH, HaqasiiieHCSI B -05 UT TO
ro }l(e ;D;HSI. 

BapHa~HH KOH~eHTpa~HH XOJIO;D;HOH IIJia3Mhi 

BHYTPH rrJia3Moccpephi B ;n;HeBHOM ceKTope cornacHo 
pe3yJihTaTaM H3MepeHHH 9-11.JX.1996 r. rrpe;n;cTaB

JISIIOT 6onee CJIO}I(HYIO KapTHHy. B rrepHo;n; -06 UT 
9.IX.- -02 UT 10.IX.1996 r., so speMSI HeKoToporo 
HapacTaHHSI reoMarHHTHOH B03My~eHHOCTH, Ha
OJIIO;D;aJIOCh ycToii:qHsoe rroHH}I(eHHe senHqHHhi KOH

~eHTpa~HH B ;D;HeBHOH IIJia3MOCcpepe, 3aperHCTpHpO
BaHHOe B rrpo~ecce 3-x rrponeTOB 3o~toa. IloHH}I(e

HHe KOH~eHTpa~HH CMeHHJIOCh ee 3-X KpaTHhiM 
pocTOM B HHTepsane 21 UT 09.IX.-14 UT 10.IX . B 

Haqane 3Toro rrep11o;n;a 3HaqeHHe JS,-HH;n;eKca pe3Ko 

Bhipocno c 1.7 ;n;o 5.3, Tor;n;a KaK -IS > Dsr > -10 HT. 
IJOBhiiiieHHaSI BeJIIfqHHa KOH~eHTpa~HH rro;n;;n;ep}I(H
BaJiaCh B TeqeHHe >6 qacOB, IIOCJie qero OHa BHOBh 

yrrana. 3To yMeHhiiieHHe KOH~eHTpa~HH BHYTPH 

7 KOCMI1"t!ECKUE UCC:1E;\OBAHH51 TOM 38 .N'2 5 2000 
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):IHeBHOM nJia3MOCcpepbi MO)KeT 6biTh CBH3aHO C 

KpaTKOBpeMeHHhiM ycnOKOeHHeM reoMarHHTHOM 

o6cTaHOBKH, npoH3ome):lmHM B 21-24 UT lO.IX. 

06paTHMCH Tenepb K pHC. 96, Ha KOTOpOM npe):I

CTaBJieHbl BapHan;HH KOHn;eHTpan;HH HOHOB H+ BHYT

pH nna3Moccpephi Ha L = 2.2 B ):IHeBHOM ceKTope B 

npon;ecce pa3BHTHH 6ypH 8-10.VI.1997 r. lf3 pHC. 96 

MO)KHO BH):IeTb, qTo BO BpeMH Me):IJieHHOrO HapacTa

HHH Ds,-BapHan;HH B nepHop; 03-15 UT 8.VI.1997 r. 

KOHn;eHTpan;HH nH. HaL= 2.2 yMeHhlliHJiach B -2 pa-

3a. B 17.30 UT, nocne Haqana 6ypH KoHn;eHTpa'QHH 

Haqana yBeJIHqHBaThCH H B 09 UT 09.VI.1997 r. ee 

3HaqeHHe BblpOCJIO B 4 pa3a no cpaBHeHHIO C ypoB

HeM, ):IOCTHrHYThiM B nepHO):I 03-15 UT. CnycTH 6 qa

coB KOHIJ;eHTpan;HH yMeHhlliHJiaCb )1;0 BeJIHqHHhl, 

6JIH3KOM K nepBOHaqaJihHOMY ypoBHIO H KOJie6aJiaCb 

BOKpyr Hee ):IO KoHn;a paccMaTpHBaeMoro HHTepBaJia. 

Pe3ynhTaThi H3MepeHHM, npe):lcTaBJieHHhie B Ha

CTOHin;eM C006In;eHHH, n03BOJIHIOT C):leJiaTh BhiBO):I 0 

TOM, qTO B XO):Ie MOHHTOpHHra nJia3MOCcpephi Bnep

Bble 6hiJIH nonyqeHhi Ha):le)KHhie 3KCnepHMeHTaJih

Hhie ):laHHhie o ):IHHaMHKe KoHn;eHTpan;HH HOHOB H+ 
BHYTPH nna3Moccpephi B nocnenonyHoqHoM H nony

):leHHOM ceKTopax B npon;ecce pa3BHTHH reoMarHHT

HhiX B03Myin;eHHM C HH3KOM H yMepeHHO BhiCOKOM 

HHTeHCHBHOCThiO. B HoqHoM ceKTope B rny6HHe 

nJia3MOCcpeph1 6hiJIO 3aperHCTpHpOBaHO 3HaqHTeJih

HOe yMeHbllieHHe KOHIJ;eHTpan;HH HOHOB H+, KOTO

poe, nO-BH):IHMOMy, HBJI.HIOTC.H pe3yJihTaTOM yBeJIH

qeHHH nOTOKOB XOJIO):IHOM nJia3Mhl H3 nJia3MOCcpepbi 

B HOHOCcpepy BO BpeMH reoMarHHTHhiX 6yph. 06 

yBeJIHqeHHH nOTOKOB 3JieKTpOHOB H3 HOqHOM nJia3-

MOCcpepbl B HOHOCcpepy B CBOe BpeM.H C006In;aJI aB

TOp [12]. B ):IHeBHOM ceKTope B xo):le HH3KOHHTeH

CHBHOM cy66ypH 5JX.1996 r. Ha6JIIO):IaJIOCh 3HaqH

TeJibHOe yMeHhiiieHHe KOHn;eHTpan;HH HOHOB H+ 
cnycTH 12 qacoB nocne pe3Koro yMeHhmeHHH reo

n;eHTpHqecKoro paccTOHHHH nna3Monay3hi B nocne

nonyHoqHoM ceKTope (eM. pHc. 2a H pHc. 36). B npo

n;ecce pa3BHTHH 6yph Knacca II B ):IHeBHOM ceKTope 

BHaqaJie Ha6JIIO):IaJIHCh ):IByKpaTHOe yMeHbllieHHe 

KOHIJ;eHTpan;HH HOHOB H+, KOTOpoe C pOCTOM reoMar

HHTHOM B03Myin;eHHOCTH MeHHJIOCh Ha ee yBeJIHqe

HHe. Mbl He MO)KeM B HaCTO.Hin;ee BpeMH C onpe):le

JieHHOCThiO Ha3BaTh npHqHHy TaKHX BapHaiJ;HM KOH

n;eHTpan;HH HOHOB H+ B ):IHeBHOM ceKTope BHYTPH 

nJia3MOCcpephi, O):IHaKO HaM npe):ICTaBJIHeTCH, qTO 

yKa3aHHhie BapHaQHH Henocpe):ICTBeHHO CBH3aHbl C 

OTpHn;aTeJibHOM H nOJIO)KHTeJibHOM cpa3aMH HOHO

CcpepHhiX 6yph (T.e. C nOHH)KeHHeM H nOBhillieHHeM 

KOHIJ;eHTpaiJ;HH 3JieKTpOHOB B HOHOCcpepe H, B03-

M0)KHO, c noBhimeHHeM h111F2). B CBOIO oqepe):lh, HO

HoccpepHbie 6ypH HBJI.HIOTCH pe3yJihTaTOM nOCJie):IO

BaTeJihHOM n;enoqKH HOHOCcpepHhiX npon;ecCOB, HHH

IJ;HHpOBaHHhiX reoMarHHTHOM 6ype:H. 

ECJIH He nOJIHaH, TO 60JihlliaH HCHOCTh B 06MeH

HhiX npon;eccax Me)K):Iy nna3Moccpepo:H H HOHoccpe

poM:, HHHIJ;HHpOBaHHhiX reoMarHHTHhiMH 6ypHMH, 

MO)KeT 6hiTh ):IOCTHrHyTa TOJihKO B pe3yJihTaTe CKO

Op):IHHHpOBaHHhiX O):IHOBpeMeHHhiX HCCJie):IOBaHHM 

nna3MOccpephi H HOHoccpepbi Ha cpoHe reoManiHT

HhiX B03Myin;eHHM. 

0THOCHTeJibHO pacnpocTpaHeHHH ):lecpOpMaQHH 

nJia3MOCcpephi, HBJIHIOin;eMCH CJie):ICTBHeM reoMar

HHTHhiX B03Myin;eHHM, cyin;eCTBYIOT pa3JIHqHhie Toq

KH 3peHH.H [6, 25, 26]. B [26] paccMoTpeH MexaHH3M 

OT):IeJieHH.H 3JieMeHTOB XOJIO):IHOM nJia3Mhi OT nJia3-

MOCcpepbi H/HJIH BhiT.HrHBaHHH "H3hiKOB" nJia3Mhl. 

CornacHo [26] Ha HaqaJihHOM nane no):l BJIH.HHHeM 

cy66ypH B npe):lnony):leHHOM ceKTope nna3Moccpephi 

cpOpMHpyeTCH nJia3MeHHaH BhlllYKJIOCTh. Il03)Ke Bhl

nyKJIOCTh nepeMe~n;aeTc.H B nocnenony):leHHhiM HJIH B 

BeqepHHM CeKTOp, rp;e .H3hiKH nJia3Mhl MoryT OT):Ie

JIHThCH OT nJia3MOCcpephi. Ilpe):ICTaBJieHHbie B Ha

CTOHin;eM CTaThe pe3yJihTaThl H3MepeHH.H OTHOC.HTCH 

K nocnenonyHOqHOM H ):IHeBHOMY CeKTOpaM H nOTO

MY He no3BOJIHIOT cpaBHHTh HX c Mop;eJihiO [26]. 3Kc

nepHMeHTaJihHhie ):laHHhie, nonyqeHHhie Ha Aapo
pallbHOM. 30HOe, B03M0)KHO, 6y):lyT conocTaBJieHbl C 

MO):IeJihiO [26] no3)Ke. 

ABTOpbi [6, 25], HCnOJih3YH MeTO):Ihi CTaTHCTHqe

CKOro aHaJIH3a, HalliJIH, qTo H3MeHeHH.H nOJIO)KeHHH 

nJia3MOnay3hl B ):IHeBHOM CeKTOpe, CB.H3aHHhie C H3-

MeHeHHeM ypOBHH reoMarHHTHOM B03Myin;eHHOCTH, 

Ha6JIIO):IaiOTCH, KaK npaBHJIO, Ha -12 qaCOB, (HJIH He

CKOJihKO 60Jihllie) n03)Ke, qeM B HOqHOM npH pa3-

JIHqHhiX ypOBH.HX reoMarHHTHOM B03Myin;eHHOCTH 

():IJIH 0 < K.f < 6). OnHpaHCh Ha 3TOT pe3yJihTaT, aBTO

pbi (6, 25J 3aKJIJOqHJIH, qTO yMeHbllieHHe pa3MepoB 

nJia3MOCcpephi, HaqaBlliaHC.H B HOqHOM CeKTOpe, pac

npOCTpaHHeTCH K ):IHeBHOMY CeKTopy C yrJIOBOM CKO

pOCThiO, 6JIH3KOM K CKOpOCTH KOpOTan;HH XOJIO):IHOM 

nJia3Mhl BOKpyr 3eMJIH. ,IJ;HHaMHKa nJia3MOnay3hl B 

HOqHOM H ):IHeBHOM ceKTOpax no ):laHHhiM, nonyqeH

HhiM Ha AapopallbHOM. 30HOe B TeqeHHe HeCKOJihKHX 

KOHKpeTHhiX reoMarHHTHhiX 6yph paCCMaTpHBaJiaCh 

B [24, 27] H 6hmo o6Hapy)KeHo, qTo, B npon;ecce HH

TeHCHBHhiX reOMarHHTHhiX 6yph nepeMein;eHHe 

nJia3MOnay3hl no HanpaBJieHHIO K 3eMJie B HOqHOM, 

yTpeHHeM H ):IHeBHOM ceKTOpax MLT, KaK npaBHJIO, 

HaqHHaeTCH npaKTHqeCKH O):IHOBpeMeHHO HJIH, BO 

BC.HKOM CJiyqae, B TeqeHHe HHTepBaJia BpeMeHH cyin;e

CTBeHHO MeHhlliero, qeM BpeM.H, He06XO):IHMOe ):IJIH 

nepeHOCa CHJIOBOM Tpy6KH C nJia3MOM H3 HOqHoro 

ceKTopa B ):IHeBHOM co cKopocThiO KopoTan;HH. BMec

Te C TeM, H3 pHC. 3a H 9a, Ha KOTOphiX noKa3aHa 3aBH

CHMOCTh nOJIO)KeHHH nJia3MOnay3hl 4-5JX.1996 r., 

8-9. VI.1997 r. cooTBeTCTBeHHO, BH):IHO, qTo ):IHeBHa.H 

nJia3MOnay3a ):IOCTHraeT MHHHMaJibHOrO paCCTO.HHHH 

OT 3eMJIH Ha 10-12 qacoB n03)Ke, qeM HO~a.H. IlpH

Be):leHHbie 3):1eCb 3KCnepHMeHTaJihHbie pe3yJihTaTbl, 

nonyqeHHhie Ha AapopallbHOM. 30Hoe B npon;ecce pa3-

BHTHH yKa3aHHhiX MarHHTHhiX cy66yph, C O):IHOM CTO

pOHhl, nO):ITBep)K):IaiOT BhiBO):Ihl, C):leJiaHHhie B [6, 25] 

Ha ocHoBe cTaTHCTHqecKoro aHaJIH3a, o nepeHoce 

"):lecpopMaQHH nna3Moccpepbi", npoH3ome):lmeM: B 

pe3yJihTaTe reoMarHHTHOM 6ypH, H3 HOqHoro CeKTO-

KOCMHqECKHE HCCJIE,!J;OBAHH.SI TOM 38 N2 5 2000 
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pa B ,QHeBHOH CO CKOpoci"'"~:: XOjX>Ta.IUfil . C .Qpyroii 

CTOpOHbl CBH,QeTe.~":-Ji oC O:IBOBpe~ieHHOM Ha

'laJie rrpo~ecca rrepe~teme:H:Bi: ::i."a.3lmrraphi K 3eMJie 

B HO'IHOM H ,QHeBHmt cen~ 'A:OTOpoe onpe,QeJISleT

CSl pOCTOM KpyrrHml~~h:!hlX 3.1eirrpH'IeCKHX H 

MarHHTHhiX IIOJieH B )f'-"T"1:lTr"'"~n.> 

3AKll01.JEHHE 

BrrepBbie rronyqeHhi 3KcnepiD1eHTaJihHbie .QaH

Hbie 0 BapHa~HSlX KOBlleHrpan;n:n HOHOB H+ B rny6H

He IIJia3MOC<flepbl ;\0 D BO Bpe!.lSl pa3BHTHSl HeCKOJib

KHX reoMarHHTHblX cyooyph B IIOCJieiiOJIYHO'IHOM H 

,QHeBHOM CeKTOpax ll.la3lotoc<fJepbi. 

06Hapy}l{eHO, 'ITO B IIOCJieiiOJIYHO'IHOM CeKTOpe 

pa3BHTHe yMepeHHO DHTeHCHBHOH cy66ypH COIIpO

BO}l{,QaJIOCh 3Ha'IHTe:IbHbiM IIOHH}l{eHHeM KOH~eHT

pa~HH HOHOB H+ BH)'TpH IIJia3MOC<lJepbl Ha L ::: 2.2, 
KOTOpaSl B03Bpa~aeTCSl K rrepBOHa'laJibHOMY ypoB

HIO C OKOH'IaHHe~f cy66ypH. 3TOT <flaKT, IIO-BH.QHMO

My, CBH,QeTeJihCTByeT 06 yBeJIH'IeHHOM c6poce XO

JIO.QHOlf IIJia3Mbl H3 l1Jla3MOC<flephl B HOHOC<flepy B 

rrpo~ecce pa3BHTHSl cy66yp.u B HO'IHbie qachi. 

B .QHeBHOM ceKTope B Ha'laJihHOH <fla3e cy66yp.u 

Ha6JIIO,QaJIOCh .QByKpaTHOe IIOHH}l{eHHe KOH~eHTPa
~HH HOHOB H+, KOTOpOe 3aTeM CMeHSlJIOCb 4-KpaTHhiM 

ee yaeJIH'IeH.ue_M. XapaKTep Bap.ua~Hii KOH~eHTpa~HH 
HOHOB H+ B gHeBHOM ceKTOpe nna3Moc<flepbi, rro-BH

.QHMoMy, CBSl3aH C BapHa~HSlMH rrapaMeTpOB IIO.QCTH

JiaiO~eH HOHoc<!Jepbi. IIoHH}l{eHHe KOH~eHTpa~HH 
HOHOB H+ B Ha'laJibHOH <fla3e cy66ypH MO}l{eT 6biTb 

06'bSlCHeHO pa3BHTHeM OTpH~aTeJibHOH <fla3bl HOHO

c<!JepHOH 6ypH, HeCMOTpSl Ha TO, 'ITO H3BeCTHbl peg

KHe CJiy'laH, KOr,Qa B ,QHeBHbie 'laCTbl BO BpeMSl cy66y

pH Ha6JIIO.QaJIHCh IIOTOKH 3JieKTPOHOB H3 IIJia3MOC<fle

pbl B HOHOC<flepy. ilOBbillleHHe KOH~eHTpa~HH HOHOB 

H+, IIO-BH.QHMOMy CBSl3aHO C yBeJIH'IeHHeM IIOTOKOB 

HOHOC<flepHOH IIJia3Mbl B IIJia3MOc<flepy IIOCJie H3Me

HeHHSl OTpH~aTeJibHOH <fla3bl HOHOC<flepHOH 6ypH Ha 

IIOJIO}l{HTeJihHYIO. 

B rrpoTHBorrono}l{HOCTh MogenH pacrrpocTpaHe

HHSl ge<flopMa~HH IIJia3MOC<flepbl BO BpeMSl MarHHT

HOH cy66yp.u H3 HO'IHOrO ceKTOpa B gHeBHOH CO CKO

pOCTbiO KOpOTa~HH, rrpe.QJIO}l{eHHOH aBTOpaMH [6, 
25], 06Hapy}l{eHO rrpaKTH'IeCKH O.QHOBpeMeHHOe Ha

'laJIO rrepeMe~eHHSl IIJia3MOIIay3bl K 3eMJie B HO'I

HOM H ,QHeBHOM CeKTOpax. 06Hapy}l{eHO TaK}l{e, 'ITO 

rrepeMe~eHHe IIJia3MOIIay3hl K 3eMJie B ,QHeBHOM 

ceKTope rrpo.QOJI}l{aeTcsr 10-12 qacoB rrocne Taro, 

KaK HO'IHaSl IIJia3MOIIay3a Ha'IHHaeT ygaJISlTbCSl OT 

3eMJIH. IIocne.QHHH <flaKT, rro-BH.QHMoMy, o6'bSlCHSl

eTcsr IIpHXO,QOM C HO'IHOH CTOpOHbl Ha gHeBHYIO B pe-

3YJibTaTe KOpOTa~HH MarHHTHbiX CHJIOBhiX Tpy60K C 

IIJia3MOH C IIOHH}l{eHHOH B pe3yJibTaTe MarHHTHOH 

cy66ypH KOH~eHTPa~HeH. 

ABTOpbl 6narogapsrT r.JI. rgaJieBH'Ia 3a BHHMa

HHe K pa6oTe H none3Hhie o6cy}l{geHHSl, C.A. IIy

JIHH~a H B.A. 03epoaa 3a rrone3Hbie o6cy}l{geHHSl. 
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Plasmapause Dynamics and Distribution of Cold Plasma Density 
in the Earth's Plasmasphere in the Course of Development of Geomagnetic 

Storms: Results of the Auroral Probe/Alpha-3 Experiment 
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During the Auroral Probe/Alpha-3 experiment, the data about the dynamics of the H+ ion density deep in the 
plasmasphere were obtained before and in the course of the development of several geomagnetic storms in the 
postmidnight and noon plasmasphere sectors. It was found that, in the postmidnight sector, the development of 
weak and moderate geomagnetic storms is accompanied by a considerable decrease of the H+ ion density inside 
the plasmasphere. This seems to be explained by cold plasma escaping into the ionosphere. In the daytime sec
tor, at the initial phase of a storm, a considerable decrease of the H+ ion density inside the plasmasphere was 
observed, which then was replaced by a considerable increase. Variations of the H+ ion density in the daytime 
plasmasphere seem to be a result of variations of cold plasma fluxes from the ionosphere into the plasmasphere 
during ionospheric storms. In contrast to the model of propagation of plasmasphere deformations during mag
netic substorms from the night sector into the daytime sector with the corotation rate proposed by the authors 
[6], the practically simultaneous beginning of the plasmapause displacement to the Earth in the night and day
time sectors is found. It is also found that the plasmapause displacement to the Earth in the daytime sector lasts 
for 10-12 h, once the night plasmapause begins to move away from the Earth. The last fact seems to be ex
plained by the arrival (from the nightside to dayside as a result of corotation) of magnetic field tubes with a 
plasma of reduced density as a result of a magnetic substorm. 
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