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([) EpeBaHCKUU ¢u au.,ecKui1 uHcTu ryr , I !!80 

B _pacKpblTHH cpM3H'!lecKo'1 11,pH,PO)l.lil pasm11.1.mtx: Tr.mos aaprtatr,Hf;l 

KOCM>f\l.8CKHX Jiyt<el-t (K.Jl.). B nOJiyt<eHlllV.: iWJIV.1.WCTB€HliOf;i V.H¢0.PM~ill 

H CBOHCTBWC HCToqHHKOB a,peMeHHb:X i113MeHeHHH r.m·reHC>IBHOC1' 11 lWC­

v11q.-:c:1<oro H3Jiyqemu1 orpoMHyio p oJib 1.u•paJ.::•r. TaK HasirnaeMbli'i . MeTOA 

KC3<PliH4HeHTOB CBH3M, :pas,paC5oTaHHb!Vo Jl.iil.,llo_pMa!iOM [I ~ . 
Up_mleHeHHe 3TOro MeTO,ll.a CBO,ll,HTC.fl K WCfi0Jlb30Bm!HJC tliO.PMYJlbl 

( eCJIH H3 ,11.aHHb:X Ka6JOOJJ.eHt11\ HCIWllqeHbl aa_p;m~H a'!'Moc¢e_pBOI'O ill 

reoua.rHHTHOI'O npOHCXOlll,J!.eHHR): 

i i - . j 6 N~ (~ ol:: J \1'/(E h.) .f_l)( E)_dE ( I) 
IV' lh ) . >- I 0 Zl( E} 
~ , o E.,.mvL · . 

E-
~m~ 

rJJ,e sHe,prHE ne;pBHtrnWC qacTMlh l!.11 -reoi.sarHl'>TH!il':l P.O!JOI' AJIR 

n:poTOHOB, na,!i,aIJi.l\lil Ha rpammy aTuoc4>e;pb1 no nepTv.KaJrn; W:,'(E, Ii o ) 

-xo3lfxPY!~el-lTb! CB.!l3H Ne!!;!IY Ba;pH~J'!MM ne.l_)Blllt~OP(l rJO'I'OKa6j,Z)(q12J(E , 

H Bapl~b.t:\KflMl'i _pas,'-UiHX B'l"OJlHQ}ll« KOMrlOHeHT OJN~ (ho)i.f: (/: 0 ) H~"\ 
_pa3Hh1X reoNar'HKTHhlX lllH.POTa:lC r. M ypOBHl'iX c .n.aB.'!erIBeM ~. 0 • 

¥1H)J.eKC yK&3~aeT lia xa.:pait'l'ep J3TO_p144HOa KOMrlOHP.HTbl_ \)' - A<e-

3 0Hbl. He~T.POliH lrt T .. n..) . 1-IH,U.eKC J y1ta3blBa.eT Ha '!':Im aa,p~lall).{i:l 

CY'I'Ot!Hble. ce30HHble ti T ·A· ) • 

HcIIOJib3YR cpopMyJly (I) no ;i.amruM HtiClJOO,u.t;rrn~ (Kcn:pas,wi-;m-•M), 
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MOJKHO c noMOll\hl'.l HaBecT~blX .K03~H4ifeHTOB CBJ'l3M W~'(E, h,,) Haxo­

,11,HTh o 2> ( E VZ>( f) , T. e. no Ha6Jll),11,aeMblM BTO:pllltlHblM BapHBJ.\HHM Haxo­

~Th ne:pBKtlHhle. 

B HacTo.mqel1 pa6oTe rrpMBe,11,eHu pact1eTHhle K aRcrre:pHMeHTa.JihHNe 

,ll,aHHHe KO~HU,HeHTOB CB.ff3K MJOOHHO~ H 06Il\el1 HOHH3.YJClljeH. a Ta.Kllte 

HeHTpOHHO~ KOMIIOH8HT K.] . )JJlR nyHKTa Ha6JOOA0traR c ""'695/cM2. 

§ I. Orr:pe,u.eJie!U'le K03¢PK~eHTos csasK. 

B IT.PHHJ.\lllITe KOeqxpl4qHeHT~ CBR3~ se:pTHKaJlh~Oro ITOTOKa MOrJIM 

6N Clb!Tb HaH)J,0Hbl Herrocpe,u.cTB0H!IO H3 4JopuyJibl 

,,,_,i(E h )=- 2)(E)rn' ~EJi.o) (2) 
. w ~ • 0 . /\/.,._' ( h. 0 ) 

r,II,e rn_ l ( E, h. 0 ) -HHTerpBJihHM K:paTHOCTh, npe,u.cTaBJUmll\a.R co6ott, tlHC-

JIO t<aCTHL\ THna L Ha Y.POBHe HaelJOO)J,eHHR h. 0 ' o6pa.30BBHHb!X OT 

OAHOH BOWe)J,UleM B aTMOC~epy µe:pBKllHoa tlaCTHU,li c rrOJIHOtl 3HeprKea 

E. Ow.axo ~ K.:paTHOCTbm.;(E, ho) MHOI'HX BTO:pMtlHblX KounoHeHT H0,IiOC­

T&TOlIHO TOtlHO H3B0CTHa, Il03TOMy ,[l,JlR on:pe,11,eJieHHR X03~H4HeHTOB 

CBR3K uoJKHo l4cnoJib30BaTb reouarH!llTHhle aqxpeK'!'N K.JI. 

I.I.Onpe)J,eJieHne KOajlpH4HeHTOB CBH3M no reoMarHKTHl:dM 

arpfieK'l'a.u:. 

Kax IlOKa::?8.HO B pa6oTe [Z] B n.pe)J,ITOJIOJll'.emrn:, 'tl:TO nepBHltlilitl 

cneKTpl>(E) H30TponeH H STOpH'!U{Ne qacTHIJ,bl B OCHOBHOM COlCpaHSn:>T 

HanpaaJieHHe ,!l.BIUi'\eHHR nepBw<mh!X tiaCTJllU,, K03qqll.t4HeHTbl CB.H3H 

BTO,P~blX KOMilOHeHT, flOABe_p~eHH!:lX BJIH.fIHJO) reOMaf'HHTHOI'O nonn 

3eMJIH,MO)!(HO Bhlpa3HTb cJie,ll,Yl)ll\e~ $opuygo~: 

A 

_.r 

1 
W"(E,ho)=-N;(h.o) ~ ~ 

i 
(JN~· ( h D) 

8 [)':''"- (3) 

Ilpaaan qacTh 1popMyJihl (3) HMeeT npOCTOi1 CMb!CJI: OHa Bb!paJKaeT, no 

CY!li8CTBY' reoMarHl1THbf~ 3~0KT B )J,aHHOH TOtlKe )J,JlH ,ll,aHHO;\ l{QMITO­

HeHTbl ( i. ) • Il03TOMy w~· ( E, ho) M01K8T 6hlTb Hai1,o.eH H3 peayJibTaTOB 

OelWHpHb!X 3Kcnep!t!M0HTOB !10 reoMaI'HHTHblM ::;qqieKTaM )J,JlR ,ll.aHHOti KOM· 

noHeHTbl. !1:pasp,a, TaKHM nyTeM MO'.XIBO paccq11TaTb TOJibKO ,ll,Jl.f:! TI.POTO· 

HOB c aHeprHe~ E ~ 15 + 20 raB. Koa$PH4HeHTbl CBR3H ,II,JIR Il.IJOTOHOB 

c 3HeprHe~ Cl0 JibW0 15 + 20 f3B (XOTR c M8Hbille~ )J,OCTOBepHOCTbD) 

MOJKHO IlOJiyll:HTb nyTeM 3KCTpaIIOJI~H 
[2] 

I.2.04eHKH K03rpfJH4MeHTOB CBR3H )J,JlR OCHOBHblX 

BTOpKtlfiblX KOMilOH0HT. 

B HacTORll\ee apeMR paaJIHtlHhle reoMarHKTHble 3¢qleKTbl umpo1co 

HCTIOJ!b3YDTCR )J,JlR onpe)J,eJieHKR K03¢qlHI.VAeHTOB CBR3K. IlpH 3TOM npe,!l.­

flOJiaraeTCH, qTQ JJ~6oe HanpasneHHe perHCTp~H B Jlll6ow IIYHKTe 

3ewrn xa:paKTepHayeTC!1 onpe)J,eJieHHhlM reouarHHTHh!M no:poroM oe5:pe-

E m•~ 
38HHJi ~ (MKHHMaJibHaJI nOJJHM 3He:prHH npoTOHOB B rsB' E" ) • 

. IlocKOJibl{y ' CO!'JiaCHO y_paBHeHHll ( 3 ), KO~HizyieHThl CBR3l>l MOlKHO 

l!OJiylnlTb nyTeM .n.w¢iflepeH~HpOBB.HHH KpHEbIX 38BHCKMOCTH HHTeHCHB-
. Emc.n. 

HuCTH BTOpHqHb.'X KOMrIOH8HT K.Jl. OT I'€0MaI'Hl1'.;'HOI'O nopora " 

TO )J,JIH HBXOlll,0.8HHR Kv3qxvHL\M8HTOB CBH3M C BHCOKOH TQqHQCTbD BalKHl 

He TOJI&KO BB8CTH c 60JiblliOM TOqHOCTbID a ce HeOC5XO,il,HMhl8 norrpaBKH 

.B ,il,a.HHhl€ Hae5JID,Il.0HlHi HH1'8HCY.iBHOCTM, HO H oco6eHHO TiqaTeJlbHO onpt::-
mln. 

, ,IJ,eJIHTb E,
11 

• ,lJ.Jia a Toti ~em1 Ha.MK 6t.1JI:11 11 ~noJlh 30!iaHh! ::iKcrrepM-

, MeHTaJihHble ,l\EU-JHbre no o6Iqe~ HOHH3YJOU\e~ KoMnoHeHTe, nonyqeHHble c 

l llOUO!libD. . .111a,poB - 30H,ll,OB- PIM Ha IL'.3yqaeyo;t ll!H.fJOTe [ 3] 
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ilOJlyileHHhle BHilleyKa38.HH'l:D4 ·ocs,pa.aoN KOajxpHt.{1-!eHThl CB.II3H MilOH­

HOA, He~'l',POHliOi:! M 06!Jletl HOHH3YJllll0H.BTOpHtiHblX KOMnoHeH'r JJ,J!R Bhl­

CO!Wf'OJJHO~ HayiJHOA CT!:'~H A.:parait (3200 M. Ha.,D. YPOBHeM MOpR) 

;i:p1rne~emi1 Ha pvlC. I. Ilo OCH O.P'AffHaT B JlOl'B,pHcl1MWieCKOM MaCWTa6e 

V!"JtOltWHbl 3:Ha~i'.3HlH! Wi.(£ , ho) B % raB, a no OC:lll a6m~cc, TB.KJ!(e 

a JtorapH<flM~Tiec1rnM MacmTa6e, - aHe:prirn E ( B fos). }J.r.JJ. 60Jihllntx 

3He:pf'H~ B o6JiaCTH , f',D.e M8.f'HHTHOe noJie 3eMJIH He 0KR3hlBaeT cyiqe­

CTBeHHoro Bll1tf.flHHR Ha :lfr!TeHCHBHOCT!:> !\.Jl. ' n:pmrnae;:r.etta COI'JiacHJ2J 
&KC'!'paITOJiffi.il!R ( OH>1 Il0.Ka3a.Hbl WT_pKXOBi>IMH J!MHHJW11 ) • 

Ta.I<v.M o6paaoM, c nouo~b~ ~O~MyJihl (!) no aKcnepHMe HT.aJihHo 

H3Me:peHHblM 3HaqeHHSIM BapHatpt~ BTO,PINHIJX. KOMilOHeHT H Il0Jlyil6HHblM 

K03qxpH~eHTa.M CB.II3H (:pHc.I) MOlllHO c ~OC~'aTOtrriOi:! O!Ip6'A6JI6HHOCTh~ 

fl0Jl:Y'11'1Tb ,n.eTaJihHh!e CBe)l.eH.Hfi 0 BapH~HX n epBH'llHOI'O IlOTOKaoZ>(E}(n(E; 

1-1 n o.n,ae,prHy'l'b KOJHitl6CTBeHHOlt IlpOBepKe KOHK_peTHble f'HIIOTe3bl 0 

npoxO~.,rieHHH Tex HJXH HHblX Ba:pHaqi.i~. 

§ 2. 06 YTOtlH6HHH K03~H(\HeHTOB CBR3H. 

2.r .. Y TOl'.lHeHHe KOSqiqi~eHTOB CBH3M B Q('jJiaCTH MaJiblX 

sHeprHlt . 

Yia on:pe.n,e~eHHR K03~HqHeH~a CBnsH cJie,n.yeT, 1'.lTO no Ha~.n.eH­

HOMY TGM lUl.H .liHblM CnOC0 60M ClleRTpy ' Ba!JH114Hfl. nepBHtlHOI'O llOTOKa 

KOCM.MQeCKKX Jlyile~ (81>E/l:J( E) ) womo onpe,D,eJIHTb KOajq;ffqHeHT 

CBR3H J006ofl. BT.O,PH'IIH09. !WMI10HeHThl H0ll0Cpe,I\CTBeHHo. HC!IOJib3Y.ll 

,JJ.a.HHble Ha6Jl!l,JJ.emrn . KaK rroKasaHo B [ 4 ] no .U.aHHWU Ha6im.n.emdl. rpan-. 

'Aff03HOlt BCllbDllltH l{.JI. 23-ro lf>eapa.JIJI 1956 I'. 3TO MOllHO C,I\eJ!aTb 

)J.OCTaTOtIHO Ha,D,eJCHo , IlOCKOJibKy IlOTOK tlaCTH~ B 06J1aCTH M8.JiblX 

3Hepr 1dl. ( :s: 6 I'aB) 6b!Jl HCKJOO\'.lHTeJlbHO BeJIHK H 3!W>eKT OT 3THX 

qaCTH4 MOI' 6bl'l'b 06HapYJ!CeH, ,D,aJKe ec.ll)( KOaqxpHqHSHTN CBR3M B 06-

6 

JiaCTH Ta.KHX MaJiblX 3H0,PI'.H~ OtleHb Jrf8Jlbl. Kax IIOK8.3a.HO B pa6oTJ2~ 
HaR,D.eHHliK K031f4>Kqi.teHT CBRSH ~ I" -MeaoHoa B o6JXacTH E ~ 
6 P3B xopowo corJiacyeTcH c H~,11.eHHh!M Ha wHpoTHoro srppeKTa, a 

B. 0 6JiaCTH E ~ 6 P3B OH ,I\OBOJlbHO MaJ! 1 XOT.11 H He HCqeaaeT • 

.IWowe '!'OI'O. H3 nOJlyil6HHblX Ta!CHM o6pa.aoM ,!1,8.HHb!X BH'AHO ' T.!'ro CtJeT· 

·llHKOBHe TeJieCKOilbl cyiqeCTBeHHo MeHee tzyBCTBHTeJtbHbi K nepBHtl-

HlilM t1acnu.\aM c aHeprHe ft ~ 3 fsB. 

2.2. 3Hat<eH.H.11 reoMa.rH.HTHblX noporoB npH onpeAeJieHH11WYE,i\.) 

CJie,rureT OTMeTV.Tb, qTo BnJIOTb ,n,o nocJie'Atlero s,peueHH ao 

Bcex pa6oTax no onpe,n,eJieHHJ) KOsqxpH4HeHTOB CBRSH n,peAIJonaranoce, 

tlTO 3<fxt>eKTHblA reoMarHHTHb!A nopor He SaBHCHT OT THna perHCTpH­

!)yeMol! KOMCIOHeHTbl. 0,11,HaJ<O t KaK TI0Kfl.3 a.H~ B [5) , 3TO Ilp6AIJ01IOllteHHe 

C!ij)a.Be)l.JIHBO JU1lllb c orpaHMtl8HH0!1 T O't{;WCThlO: H3-3a HaJIHtrH.11 neHyM6 ... 

.PH ~elf.'l'~HIHWI I'OCM8I"ll11THhlt\ n opor OKa3blBUeTCi! HeCKO.llb K(; ,pS.3JU11'­

HW MR P8.3J!WQHb.'X !3TC'.P:'-fl!HhlX KO).U!OHell'r. npaa,n,a, 3TO pa3JIMtl~e 

HeBe.TJ.HKO ~! fl C.!I,:','T'ae He06XO)J.HMOCT.H CCOTD<.i'l'CTE.Y~C r:onpallttl1 

F.eI'KO BBeCTM c flOMv~b~ ~aHHHX, n~HBC,ll,6HHh!X B [ 5] 

2. 3Jio::!'f1).m4r~eHThl CBf!3H :pasJlifqii!lX ,n.eTeKTO.IJui"' It.JI. 

B HaCTOJtll!ee flJ'.)eUR ,D.JIJ> m1yttemm Bap~mu,i.f ~l K • .Il .11 cnu.llb3Y"J"'c.n 

1(0HICJ;l9'l.'Hril9 npH6o.ptl. 3 TH ,n,eT eKTO~.lll xapaKT e:pll3YJlTC.!f HeKOTOpo.~ 

HHTerpa.i1bHC~ JQJaTHOCTb~ . 

mn.p(E,ho)=-.~ oli. m.i(E, h.o) 
( 4) 

I',ll.C o{ i. -O'!'HOCl'lT<:MbH~ BlUlaJJ, fl 061JtY1J CKO,POCTb CIIeTa, ,I\hl.llae-

Mlilf. i ruWloffeH'!'ot.i t ( oqeIJ.Mp,tio. t;TO l o< i =I) • HanpH11te,p. He~-

,.., 



TJlOHHhltl MOHl!f'rOp qyBCTBHTeJieH He TOJibKO K HYKJIOHaM' HO H B Ka­

Y,O~-·TO cTerreHM K .n,pyrm.i qacTm.J,aM. H3 perncTpM:pyeMb!X mmyJibCOB 

81, 3 :!: 2 , 4% - o6ycJIOBJieHo Hei-i'rpomJMv. , II, 2 :t I, I rrpol\eHTa upo· 

T OHa.Ml1, 6,8 :!: I ,2% - 3 a x s atieHHbIMV. Jfl,/ - Me3oHaMM H MeHee I% 

o6ycJIOB.lI6HO 6blCTpbll.rn JU ll! !IT - M83 0Ha.\IB v. mrnHRMl1 . Ilpu Teope­

THT-18CKHX :pacqeTax HHTe r ,pa.'IbHOY. x:pa'l'HOCTH l'l K03$PM1\l18HTOB CBR3H . 

CHaQaJia H8XO,D,J1T C.fl m' ( E, ho) ,[],JI.fl p a 3Jll1QHblX B'l'O,PJfqHb[)C ROuno­

HeHT M !10 H3BeCTHblM d. i HaxO,IJ,R'r CR COOT !l8T CTB~'lO!llM8 11p116op­

Hhie R 0:'.111'.fJJu~eHTbl CBR31~; MeTO,O.. OTHOi!JeHKfl ROGqqm L\M8HTOB CBJ!:3H no 

reoMaPHMTHblM sqxpe KTaM, M3Me:peHHblM H,0..8HTMQHJ::IM np116opoM, o6Jia,n.a-

eT 60J!blIIHM n.:pev.:My14eCTBOM ( rre:pe,rr. Teo:pe'l'Ktl8C!G1M ,pa C"<J'.8 TOM ) : OH 

,IJ,ae':' Heno c,pe,n.C'f'B8HHO n:p116o:pHyio H.HTerparrbHYIO K,paTHOCTb H K03cWiH­

l.\l18HT CB.fl3M . 

2. 4. Kosqxp114MeHT CBR3l1 ,IJ.JIR ,per11cT,paQ!iU1 "KpaTHblX" 

Hel'r'r:poHOB . 

ITo c 1<0JibKY BpeMR 6.i1yl¥",J:\a.Hlrn B MOHY.To;pe KaJl\Ir,oro 113 HeMT,POHOB 

HeCI<O.JlbKO p a 3 JU!t.!HO, 'I 0 nrm MM OM M8.pTBOM B,PeMeHK 3JI8KT.IJOHHb!X 

cxeM ( ""' I MKce R ) Kill!t,Il,b!tl na.n.aiorJ\l1~ HYKJIOH ,o.ae1' HeCKOJibKO MM­

nynhCOB . 'r8.K Ha:>bfBaeMble "Kp a THhle" He tl.T,POHbl . 

B _pa 6 oTax [ 6 •?] n.p11 K3Me,pem1ruc llll1,POTHoro s qxj'.1eKTa 6 IXJia 

Hatl,IJ,eHa 3aBHCl1MOCT b CKO.POC'n-1 Cl.ie T a H8 HT,POHOB l<J>aTHOCTltlm ( tJm ) 

OT Jl\e CTK OCT l-i r eoMaT'HMTHOI'O o6,pe 3a.I-:MR . 3aBMCl!™OC'I b c,pe;.1,Hel1 

RpaTHC!CT ll! rn Hei1Tp OHHOI'O cyne,pMOID!TOpa OT JKi3CTKOCT!tl o6,pesa­

Hl1R TIOJiyqeHa B ,pa6oTc [s J . }fa llOJiy tH?HHul-1 KJ.ill!BO&i B 3TO~I pa6o-

T e Bl1,ll,HO. 1.!TO HalUei1 r eoMa I'Hl!THOH lllil.tJOTe ( EQ =7 . 6 .t 0' I r sB ) 
d' 

cooTBeTCTBye1· m =I, 43 .._ I, 44 . C .n,pyro:l c •r op OHb! o as11c11MOCTV. 

,r./m ( E ~ ) AJIR l:111.3JlV.llHb:X Kpa.THOCTe?i ( m :cI, 2 ,3) B 118,PHO).i, Bl'5Jrn-

8 

311 M1r1Hlil.cyll~a CC.JJH84HCH :=tK'n1BHOC'rl1 6b!JIH Hatt,n.e Hbl B ,pa6oTe [ 8 J Ha 

Eb!C.0 'l' f' c ,u,aB.11em1eM 680 M6a:p, QTO fl.Pl1Me,pHO COO'rBeTCTBye•r H£J.uetl 

C'l'e.:=;q1n1 ( ro.pa AJ>arau ) . Cou'l'BeTCTBYlOJl\Me 1<0a<IJ111J,l1eHTh1 CBl13l1 )~JI_q 

H'Jk:~·Hoc·rc;1 rn.. = I , 2 , :; jl! ,ll,JIH 06a1ew c1w:pocTH 'CtieTa n.pMBe,IJ,eHhl 
r • 

B .paGcTG Lg J. CrmBr' ' H111:> ·~Tl'>X Kp ;u;ux ,D,JJR BblCOTLI c ,IJ,aBneH11eM 

600 M6a:t- r;oK&ab1sae1·1 t:rTo OHH cxo,IV£TCR npMMe:pHo n:p11 E~8 fsB. 

I.fa BL!luec1wso.HHoro BbTTeKaeT, wro :pacqeTHhlli 1wsif.'<flm~MeHT Hei1T,POH­

HC•t-I KOH2JOH1':HTbl ,:;..;u1 c~·. A,aar ill.\ 6 e s yqe Ta "KpaTHbDC" HeilTpOHCB 6y­

,rr,eT ,il,OCTM ~/QHO 6J1H30E !{ )16 tiCTJ:MT8JibHOMy. 

Cn2rzy ,-;;T OTMentTb , ;,no c_paBHeHM8 BbNMCJleHHoti B [I4 J mwe­

r paJibHOli. KfaTHO CTM f' eHe:pa~t1H HeMTpOHOB m.~ ( £, h 0) ~)a3JiW-i"HOiii 

Kf aTHOCT>l m. ,IT.JU! CJ' .lf)J1M0Hl'iTOpa Ha ypOBHe I'O.P (ho =650M6a:p) 

[ ... ,,] 
M y p o m 1e ~ ·o,pB ( h. o =I033M6ap ) c 01\8HKaMH B p a6vre h Ha f •CHO-

Be Pem.'l:'.f'!-IV.THlJX 3<VfleKT OB Heli'I•poHHOH KOMnOH8HTbl ITOKa3b!Ba e T . qTQ 

B o6JiaCT'li E"' 5 r~Hl HMeeTCR tll1CJieHHoe c o r Jia c l'!e ' HO B 06Jia c •r11 

60JlbllIYIX E: ·r eo,peTHqecKHe 3Haqemu;: OKa 3b!BalO'fCR cyn4eCTBeHHO Bblllte 

sKc n e,pHMeHTa.JihHblX , a B o6JiaCTl{ MeHblllHX E HMeeT MecT o o6pa'r HB..fl 

c11Tya!.\.lfJL B [I4] Bh!CKa3hlBaeTc.FI npe,!l,llOJIO)!(eHi;e, t.iTo aTo pacx o1K­

,IJ,e H11e }.iOJKeT 6 b!T b o6yc ,'10BJI8HO He COBCeM n:paBHJlbHUMl1 3Ha•.JeHr1.fIMi1 .. 

HCilO Jlb30BaHH~ llpl'! aHa.JIM3e r eoMaPHHTH!ilX 3qxpe~TOB B [
15] ,OAHa­

KO , Kall'. y1<asaHo B ,pa6oTe [z] ,3,lJ,eCb , cKopee Bcer o, 11eo 6xo,n.1: .. 

~o Y'fOl lHMT h ;:)Be,r;,eHMFI o xapaKTe,pe r eHe,pa.IJ,Jrn 0 6r,a 3c BariMq 1wa•r 11hnc 

Het!Tpohou B c yne,pMuHHTO:pe . B CDR3 11 c 3 THM J.\eJiecoo6pa3HO , ac­

CMC~·-l'e ' b <PYHI<~ll!IO VYBCTBWreJibHOC'i'H !I,P>f6o,pa : 

Y:: s 2; ( E), m: ( E, h. o) \
' , , .. 
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( s - !J.1[011\BA!> cynepMOHl1TOpa) ' KOTO,paJI c TOtiHOCTbll AO HOpMl\pO­

BOl!HOl'O MHOlKHT0JUI COBllS'A8.eT C CYIIt8CTByJllflHMH KOajxl>Kt~MeHTSMH Cllll-

3H, 

C,paatteHwe TeopeTHlleCKK [I4] OlltH,IJ,EleMHX 3HaqettuA ~YHK4MA J1.JIR 
11. 

00 
ri y It. 

rIOJIHOi:t CKOpOCTM C1<eTa ( y ::.,,~ rn ym ) I HaJ!AeHJlblX c nowo-

~b~ mHpOTHblX HS~peHH~ [I5,r5] , nOKa.3b1BaeT, QTO TeopeTKtleCKHe 

3Hatiomrn II.PH E!: 5 rae Jl8lll'.B.T CYlll0CTBeHHO HIUe 3Kcne:pHMeHT8.J!bHWC. 

a n.pK E > 5 fas KMeeTca wc.11eHHoe cornacHe. &ro oqeHb BSJKHo 

WI.fl Hruuell CTaH~ii ( h. 0 :::68? M6ap, E ~ =7, 6 fa B). 

2.5 . KsMeHeHHe Koacpp~eHTOB CB.fi3H c KSMeHeHHeM 

COJIHeGHOA aKTHBHOCTH 

Ifo:.:i:j$n.\lieH·rbl CB.Hsu, u.pv.BejJ,eHHble Ha ,pHc. I 6b!JIH Bhfl:lHCJieH!:I, 

110 c yu{eCTBY. ,IJ,JUI ne,pHop;a MlffiHMyMa COJIHeGHOi1 aKTHBHOCTK. Kor,u.a 

lfJYHKqv.P. :D ( £) 61:.lJia MaKcml!a.JibHM , B :pa6oTe [IO J 6ww HaJl;l.eHo 

irnMeHeHHe :mepreT;JTleCl<!l!'O cneKTpa c ne,p-=:X0,11,0M OT NHHhU.tyMa COJi­

HCtmo~ •l 1'TlllBHOCTM. a .B ,pa.6oTe . [II] n:pwBe,IJ.etlbl .U,liHmle oc5 143MeHe­

mrn ;,r:i. OTO'!' lite n epHo,n; N >.i (ho) .u,J!R pt..aJilltfHhlX B'l'O.pHl-!Hr>l.X ICOM·· 

nm~eH'r ( i. ) K.Jl •• 

Ec;m M:.oaecTH!:i \X!,<(E, h.0) )J.lili MY.ffi!M}'l:Ta co.nHetmoJ;J. a.KTHBH.OCHT 

".l\m<n.( E) '1'.'°'""tE' [IO} I p~m. I ) .<.1 - H JJ , ) cor1ra cHo • TO n,po BO.D,fi COOT Be'!'~ 
[ 

·1 
~"·.ti;y1';;..,'.!'J _pac<m·~·b! A.IUI ,pa::iJIH'lP.l:IX B'NJJ)Mtm:NX KOlli!!lOHeHT II ,41 J,ll.iJ 

MOl!tE'M no.rzyt."l!Tb H3MeHein1e rwajxpi.u:,u'feWfi..)B CBJl.31-1 c t!3lleHeHY.eM 

C'OJll-!eTU{Oi-1: aKTr.18HOCTM ,ll,Jl!'f Haruero IlYHK'l'a Ha6JmA,eHH'1 ( C'.l'. A.par· au;) • 

§ 3, l{o~)qxpv.~em•u CBH3H 11.JIR C'I'JJ:J,TOc4>e.PHb?X M31.1epeH~l1~ 

B CBR:31< c m::c.ne,n.0Bru11rnMM rfl."iYK'l'Y!.1$£-: MHTeHctrnHo cTi! K.JI. a 

0-'!'J!a'l'ocipe:pe M€:'1'0,!.iOM "tfD.CTOI'O 30H,£\1'l,POB8.Hl'!H CT8J10DlriTC!i Heo6xow-i-

JO 

MW Ha.xo~eHHe KOajxpH~eHTOB CBJ'!Stf, ,!\JUI tfero MO;f{HO HCll0Jlh30-

BaTb WH.POTHble ~KT!il. 

BBH)J.Y SHaQ:HTeJibHblX H311leHeHK~ B MHTeHC11BHOCTii K.JI. B CTJ?a­

Tociflepe B8.ll!HhlM RBJHieTca OCytqeCTBl!eID!e 0,11,HOBpOMeHJibIX H3Me,peHM~ 

c H,D.eHT:KtniOH anna,pa Ty:pon Ha :pa3HhIX wH,poTax. 

Ha.MH 6b!JIM HCilOJih30Ba!iT-J ,D.aHHbie _{)eryJI.R;pHblX HSMe:p<mH A HHTeH­

CMBHOCTM J{.JI. B CTpaTocrpe,pe B 1976 r. B f'. E:pesaHe c nOlW!llhlO 

,Pa,Il.1'1030H,D,OB P.taf c O,D.KHaKOBh!M c~eTtiHKOM CTC-6 M c TeJiec KonoM, 

COCTO~MM Vl3 )J,BYX TaKHX JKe C'!.leT'l!HKOB C cJ>HJibTJ>OM ? W fl e Me:at· 

,lJ.Y HHM'.i. Bbl.JIM KCDOJlb30BaJihl Ta.K..~e J006e3HO n;peAOCTS.BJieHHhle Ha.M 

COOTBeTCTBynqHe ,ll;B.HHb!e. noJiyqeHHble Ha IlOCTORHHO 'A6MCTBY.l'll\llX 

c1·aH~ruc s My,pMaHCKe H An:Ma-ATe Jta6o,paTo,pHeP. A.H. 'l!a:pa.xrJmia c 

TIOMO~b~ TO~ Jll:e annapaTy:phl. 

Ha :pHc.2 n:pHse.n.eHP. saaHCHMOCTb HHTeHcHBHOCTH o6!lle~ 11 0HMay~­

lJ\8l1 ICOMilOHeHTbl K.JI. B MaKCHMyMe OT reoMal'HHTHO!'O 110,PC>i'8. oopeaa­

HHJI ;rvrn I'JI06a.1lbHOI'O TIOTOKa. ilhtpOTHhle saBV.CMMOCTH )J,Jlll TeJ!e Ci:Ofm 

H )J.liR O,!J.HHO\ll-10!'0 cqeTtIMKa COBil~a.X>T, noaTOMy MOJKHO C~YiTaTb,'l!TO 

cpe,D.HRR ItlJM'l'H'!.lecKM 3He,prKJI ,U..'IJI r Jio6anbHoro noTOKa K .JI. 6JI11aKa 

K K,PHTH<rncr<eA stteprHH )J,Jlff sepTHKa.JJhHoro ttan.prui.1leHHR [ I2] • 

iloJiyqeHHble ~8.HHiie 0 l!llf.J.X>THOM ~KTe KocwrqecKHx J!yqetl MOJK­

}!O WCDOJ!b30B8.Tb ,n.nJt BWtl.HCJleHWI KO~eHTOB CBJi31l. MCXO)l.J! M3 

ypB.BHeHHK (2) 
" 

m<1.)( 2)(£) mm'u(E) 
~ (E):: ,._1 ,,,u > (6) 

A 

mQ.X 

l'~e m (E) - ICpB.'l'HOCTb WIK 'IDl:CJ!O '!.18.CTHI~ B MB.KClfilyYe Bb!COTHOff 

38.BHCMMOCTK OT nepBHllHO~ qacTHI.\ll c 0He,pr1ite~ E. 
Jl,.1ul E ~ I5 r ss KO~~eH'r CB.flSH onpe,u.eJUieTCR 1!3 ll!ll;pOTHOro 

a4xl>eKT8. 

II 



~mru ( E~'rt) 
""\ .!me>.X ( , 

:: (l>- 0 IV _f;:"') 
'OE m•n. 

~ 

(?) 

TaKMM o6pa30M, NiCWiepe'HL\11.PYH n:pi.rne,ll.eHHble K;p11BI:m Ha ,p11c • 2 1 

nu;ryrmeM K03qxpl11~118HT CBH3H. 

B H8ill8M CJiyt.iae !W3qxp111..I,l18HTbl CBE311 ,JJ,..1If! E > I5 rsB MOlKHO 

Ta10Ke Jie r Ko BbNHCJIHTh, TaK KaK 11HT8HC11BHOCTb K.JI. B MaKc11MyMe 

BblCOTHO~ 3aa11c11MOCTl1 Ha lliHJ?CT8 ~ npono,pl..I,l1aJlbHa noJIHOMY no­

TO KY 3Hepr1111 tiaCT11U, na.,u.allll\HX Ha r,paH11UY aTMOC¢8.Pbl Ha 3TOH 

w11,p0T e . KaK no Ka.Ga.HO B paCSoTe [lZ] nIJl1 reoMartrn·rHoM nopore 
mln 

o6pe 3amrn > 6, 6 f3B (E .>. > 6, 6 rsB) , Ol!rn,IJ,aE!M08 OTHOW8Hl18 

DO'l'OltOB 3HelJrrrn nepB11t!HOrO 113Jiyt.i8Hl1E 6JIH3KO K OTHOW8Hl1Jl HHT8Hr 

CKBHOCTfri tiaCTHU B MaKCifMYU8. llpH 3H8,pr11flX 60JibW8 15 rsa 3TO 

ycJIOBl18 T8M 6onee 6y,ll.eT BNIIOJiH8HO. 

TaKHM o6,pa30M, )l.JU! E > 15 rss MOJl(HO np111HHTb m. "'°"';,,, E I COl'-

JiaCHO :pa6oTe [I3] • 2) (E) <>:: ffM no3TOMY 

m<>.x A %/ \:/./.,_ (E)=- E7.1 ° fag. (8) 

MH01K11TeJI11 a.,.. H fl.,_ onpe,u.eJISOOTCfl 113 ycJioBHH. Ho,pM11,poaK11. 

BbNHCJleHHhle TaKHM 06,pasoM Koscpp1<1r~eHTbl CBH3K Jl.O E = 15 I ~B 

,IJ,JIH Epeaa.Ha npe,I1,cTasJ1eHH B Ta6JIMue · I. 
Ta6Jmua I 

Kosqqi~eHTbl CBH311 { 'I/ B % rss) ll)1R. 113M8,P8Hl1H 

11HT8HCHBHOCTH K.JI. B MaKCmzyMe Bb!COTHOI'O xo,n.a. 

E rsa ?,6 8 9 IO II 12 13 14 . I5 

w% rsB 10,5 9,0 ?,5 5,6 4,4 3,5 3,0 2,6 2,5 

_IZ. 

Ko3<lxl>~eHT~ CBE3* !J,i"if!. 3H8p:MiM 6o~bWe 15 ~B MOlllHO Bbl"~Hc­
,1 - 1.7 

JIMTb no ~opM]ne ~E , r~e A=250. 

BhlPaJKa8M 6naro'AalJHOCTb c0Tpy,11,FJ<1KY Ha6opaTopHM AnpHfiliY H.C. 
3a OKaSah~iY~ TIOMO~b np~ BMfiOJmeHHM HaCTOmr(efi pa60TN. 

13 



IDITEPATYPA 

I. Jl.H.,D.o,pMa.H. HsB.AH CCCP; ce,pHfi qmaiNeCKM 20, I ,24 ,!956. 

2. Jl.ll.,ll.o,pMaH. 3Kcnep~1MeHT8JibHHe H Teo,peTHqecKHe OCHOBN acTpo­

~H3HKH KOCMMlleCKHX nyqe~. MocKBa, "HayKatt, 359, !9?5. 

3. C.K.AKOIUIH, r.A.AcaT,PRH, X.Il.Ba68.RH. Hayti:Hoe coo6~eHHe 

E~-255(48)-77. 

4. J1.H.,ll.o,pMaH. Ba,pH~H KOCMMtlecirnx nyqe~ H HCCJ!eAOBa.HHe KOC­

MOCa, M.1963. 

5. Jl.H.)l,opMaH, P. T. I'yrJlKHa H· p.p. oqxpeKTHBHble JKeCTKOCTH o<S,peaa-

HHR K.n. "HayKa" , M.1972. 

6 . !.'; , Dyring, B.Sporre Proc. 9-th Intern.0onf .Cosmic Rays, 

Vol. 1, London, 1965, p. 478 

7. 8.Dyring, B.Sporre, Arkir Geofys.,5, N1,67 (1966) 

8. :;: . Kodama, T.Ohuchi, Canad.J.Phys. 46, N.10,Part 4, S1090 

( 1968) 
9. H.Carmichal e t al. Proc.9-th Intern . Conf.Cosmic Rays,Vol . 

1, London, 1965,p.533 
IO. X. 3mrnoT R ,u.p. Tpy'AJ>I MelK,!\Ytta,PO,!l.HO~ Ko*,peHI\}UI no RocMMtieC· 

1rnM JlytlaM,~ 3!9, !960. 

II. ~, . · .: .. B'orbush, J.Geo phys, Res . 63, N.4, 651 (1958) 

I2. B.J:L.6a6a,pHKHH H p.p. IfaB.A:-! CCCP, 28, I2, 1964. 

I3. A.H . '-1apaxq.flli, T. H. ti.ap~RH. T.py'Ali MeJK,U,YHa,po,Il,HO~ KOHcpepeffW.i. 

no xocMMqecmw J!y<ia.M, i. I46, 1960. 

H . 

I5 . 
I6. 

Debrunner, E. Fluckiger:, P:r.oc.12- th Int.ern.Conf .Cosmic Rays, 

Vol.3, Hobart, 1971, p.911 
J. A.Dockwood, ;1.R.Weder, J.Geophys, Res.2 ,3395 (1967) 

Ni.Kodama, A. Inone, Acta Phys.Acat.Sci.Hungarical 29,Suppl. 

2,577 ( 1970) 
PyKonHcb nocTymma 18-ro an,peu I9atr. 

16 -=ili' -~;;-,;;;;5 
'!1eWtHC!<!i ti 'll" 

\iHC'T'l·lT:YT 
3a.11 n~~ ----

3aK8.3 720 

PeAaKTO,P A.il.Myxami 

Tex.,peAaKTop A.C.A6,p8M1Ui 

~5290 'l'Mpu 299 

Ilpen.pHHT E~H 

Ilo,llllHCaHO K neqaTM I9/YIII-80r. 

~o,pMaT M3Aa1Ulfi 60x84/I6 
I,Oy<i.H3A.X· u. 7 K. 

~---~------~----------------------~~ ·~ -
lfa,n.a.Ho OT,n.enoM HayqHo-TeXHHqecKot\ H~OpMal\HH 

E,peBa.HCKOI'O !pMaHlleCKOI'O MHCTHTyTa,E;peeaH-36, ne,p.Ma,pKa.pmia 2 


