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BBelleHae 

llnH H3YQeHHH pacnana H aaXB8T8 "-MeaOHOB Sl):lP8MH HeOOXOllHMbI nYIlXH I n03BOnSllOlll.He 

nOnYl.fHTb OOnbWYIO UnOTHOCTb lJacna OCT8HOBOK MeaOHOB B neweCTBe. [lDMHMo OObJliHOf'O MOTO

.aa uony'IeHHH nylJl<8 BblBO.llOM rr -MRKWHOB, OOpa3YIDWHXCH na BflYTpeHHelt MHllH~HH CHHxpOllHKno

TpOHa, cywecTByeT n03MO>KHOCTb nonyqeHHSI TBKHX nYlJKOB rrYTeM CPOPMHpOB8HJHt rIOTOR.!} "-Me~ 

30Hon, reHcpHpyeMblx na BbIBQ,aeHHOM npoTonHOM nyl.fKe. J...1CTO'IHHK MeaOHOB np" aTrOM flpHOnU>Ka

eTCH K perHCTpHPYIOLUelt sunapaType, a scpcpeKTHBHaH CPOKYCHPYlO41aSl CHCTCMS nnonHe MO)KeT 

CKOMlIeHCHpOBaTb nOTeplO HHT~HCHBHOCTM UPOTOHHoro nY'IK,Q npH ero ahIBO):le H3 yc~,opHTenH. :via

MCHBIlHeM yrnfl OToopa IT -Me30HOB M02KHO LlOCTSTOqHO npOCTO MCHSlTb sacprIiIv nyql\a B ,aHa

na30He 01' SO llO 340 M3B 1 a TO speM£ K8K H3 K~MepbJ YCKOPH1'CllSl MorYT 6bITb Bhm~a.eHbI 

TOllbKO Me30Hb! C 8HoprHeA OOllbwe 70 Mae. 

II -I 
BblBe.a,eHHbIA npDToHHblit ny~oK HHTenCHSHOCTbEO 2·10 npoTOH0.fl· ceK reHepHpyeT S 

nOJIHaTUneHQBo:it MHLUeHH TOnLUHHCllO 5 CM no.a. yrnoM 16° K Hanp'ilBnemno HaneTarouqtX npOTOHOB 

• 8 -I 
nOTOK rr' -!\teaOHOB HHTeHCHB.ijOCTbiO 10 Me30HOB' \::eK C smeprHeA 320 MEta H noa. 

o .. 7 ~l-I 
yrnOM 120 - " -Me30Hbl C 9fleprHeA. 40 Ma.a H HHTeHCHBHOCTblO 10 MeaoHOB·r;eK cTep 

-2 
¢OKYCHPYlOill8S1 CHCTeMa. C TellOCHbrM yrnoM aaXBaT8 MeaOHO.5 2·10 CTOp n03.50J1steT nonyqHTb 

6 -1 . ;)-1 
fW paCCTOHHHH nUTH MeTpOB OT MUlleHH OKono 2-10 ceK OCT8f10nOK B nepBOM H ,.. 10 eel< 

ao .aTOPOM cnY'iae. TaR KaK npM Hcnonb30a8HHH nYlJKa Me.a.neHHblX MeaOHOtl cywecTBeHHo YMeHb~ 

waSTCR HX pacceHHHe n TopMoaSfweM cpHnbTpe, OCHOBHoe BIiHMaHHe B pa.60Te OhIno 06pameHo HB. 

nonYlJeHHe nYQK3. tr -MeaOHOB MBnoIt :9HeprnH (60 -70 Mas). 3TO n03BORHRO ocyweCTBHTb cpOKY-

CHPOBKY MeaOHOB M8rHHTHbIMM nHHaaMM C MaRoA: onTHl{CCKoA cRnoR~ 

MarHHTUblR KaHan .anSi nonY'IeHHSI ny"lKB Mca.neHHbIx rr -MeaOHOB 

06wasr cXeMa KaHana npHse.lleH8 Ha puc. 1. Bhlne.aeHHblA npoToHHblR nYQOK, C<POKyCHPOB8H

HbrA MarHHTHoR: KS8LlPyn011bltoA nHH301\ Mll-S. nOn8.a.Bn H8 MIHUSHb M t pacnOnO>KeHuyro OKOnO 

nOJUoCOB OT.KJIOH:SIIOUl;erO MarHHT8 Cn....31 S ero Mea.HBHHoA unOCKOCTH .. nOnepe'IHOe CCqeHHe npo

TOUHoro nY'IK8 OKono MHWSHH OblJlO onH3KO K Kpyry a.HaMeTpOM OKono 3 eM; 'tT -MeaOHbI t Bblne~ 

TBIOWHe H3 MHweHH 5 ueKOTopOM TeneCHOM Yr"JIe t OTKnOH:SIn.aCb a MarHHTHOM nOne H npoxoa.H

11M 'Iepea KonnHMaTOp K B aaUl;HTHoR CTeHe. CxeMB nonyqeHHSl MeLlneHHblX MeaOHOB 6LlJlB T8

Kona, lITO UPH OTOOpe MeaOHOB t pacnaa.alOWHXCQ nOll oonbWHM yrnoM ( > 1T 12) K H8npa.sneHHiO 

rrpOTOHHoro ny'txa, yron nOBopoT8 <p B M~rHHTHOM none T8KJ«e OK8ablnaeTCSI 60nbWHM. OTKno-

HSllOlUHA: MarHHT B OTHOW8HHH cpOKYCHPOBKH n ropH30HTaJIbHOi nnOCKOCTH nOLlooeH llHHae C q,o

KYCHblM paCCTi>iIHHeM f = -J- t ra.e p - pa.aHyC KpHBH3HbI Tp8eKTopiTH B M8rHHTHOM none. 
SIt'I9 

rlPH oonbWHX yrnBx nonopOTS (tb III ,"/2) lleACTBIfTenbHoe K300pa>KeHKe MllweHK LlnSi rr -Me

30Mon C 3HeprKei 60 Mas nonyqaeTCA nepc.a. KonnlilMaTopoM K .. DPK aTOM e03HIIIK,(UOT oonb

wKe yr'l1bJ paCJtOLlIlMOCTU: TpaeXTopliIR. Me30UOB. III cneLlOB31'enbHO, 3q,cpeKTIIIBKbJA: TeneCHblA yron 

a8XEloliTa Me30HOS K3 MllweRK OKl:iabmaeTCH M8JlbIM. 4>OKYCIIPOBK8 B .5epTHK8nbHol ItnOCKOCTW 

npH STOM npaKTJ('teCKU OTCYTCTByeT. 
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nns ,rCTpaHeHHR 060HX 9THX HeaOCTaTKOB MOJf<HO HCITOnb305aTb TO H~BeCTHoe 06CTOSlTenL,

CTBO 'iTO O.£lHROq:H8Sl ceKUH.R MnrHHTHoA: KBB.£lP.'IITOJlbHOR nHH3hl OKa3hIBseT Ha ~aCTHUbI oaHOSpe
, X) 

MeHHO cPOKYCHPYlOlUee l{ lIecPoKYCHPYlOlllee lIeRcTBHe 50 53aHMHonepneHllHKYJUlpHhlX rrnOCKOCTSIX ~ 

MomHo nOKa38Tb. 'lTO CHCTeM8, COCToSlruast Ha OTKnOHSllolllero MarHHT8 H MarHHTHoro KsaLlpyno" 

nSI, lIe4'OKYCH~ylOlllero n ropHaOHTEl11bHOii OJIOCKOCTH. MomeT C03"o8saTb Ha Sblxo.oe napanneItb

HblR U,r~OK lIaCTHU, 5hlXO.£lSUUHX H3 TO'le'lHOrO HCTOqHHKa, liaXOllSlwerocSI as ueHTpanbHoi\ TpaeK

TOpHH CHCTeMbl .. IlPH 9TOM lIOItJf<HO BbIl10JlHRTbCSI COOTHOW9HHe 

[1- <I>-Cosq,)(iLSin.p-Cosq,)]th(H).kp = (!:..Sinq,-Cosq,),Sinq,. (1) 
p p 

31IeCb, a ',- paCCTOSlHHe OT HCT01{HHKa ao ~XO.+lHOrO a¢q:,eKTIIBHCtf'O KpaSl IIonI098 MarHHTB, 

b - paccToliHH~ MemLlY BbIXO,llHblM KpaeM nomqca H MaI"HHTHhJM KSd,llpynoneM l1nHHOA r I k 

K03~rPHnHeijT. pnpel1enSleMbIR qepea rpal1HeHT Maf'HHTHOf'O nonSI \9 KB8.opy~~R ,TIHHae 

ilIfY(a.eM- I ) ~ HMnynbCoM 'IaCTHU p (Mas/c) paseHCTBOM k = 10··,t_'tfZ"_ 
ilZ p 

KBs.opyn(HlbHSJI MarHHTfl8S1 nHH38 6hIna o~yUJ,eCTBnGHd nYTeM: ~OpMlfpoBaHHSI MarHHTHoro 

/21 
nong MeTo,qOM, npe.onO>KeHHh~M B pa60Te ~ KaK 5bInO nOKaaaJ!O a /2/, IIOMeWltHHeM >Kenea

HbIX 6p,rcKon a OLlHopoaHoe ¥arHHTllOe non9 O1'KnQHSJIOLUeI"'O MlU'"HilTBj MO>KHO cclJOPMHP{,)S8Tb no

ne, n01100HOe nonlO MsrHHTHoi\ KflslIpynOnbl1oA nHH;3bl, H HCnonb3PS8):,b TBKYto nHA3}" ll!lSl cpoxy

CHPOBKU aapSVKGHHblX qaCTHU OT YCKopHToneR. e "oaHHOM cn,r'lae none CPOPMHpcB8nocb TaK. 'ITO' 

l1ecPOKYCHPYlOru8H nnOCKOCTb COBna,aana c MeLl~aHnoA nnOCKOCTb~ M,aI"'HHT8 1 a OTJlH~H~ npHMeHeH

HbJX nHII3 OT OIlHC8,HHbIX B 121 COCTO$lnO B TOM, 'ITO' 6pYCKH nOMeruamfC b H0 S 3a~op MarHHTa 

03 CM) I 'ITO npHfleno Obl K 3HSlIHTenbHOMY YMeHbweHHIO anepTypbl. 8 a pacceSlHHoe none 

MarHHT8. Vf3MepeHHe Hanpsv«eHHOCTH MarHHTHoro nons, CcPopMHpCaaHHOI"'O TaKHM cnoco60M, 

nOKaasno. qTO npH pS3Mepax 6pYCKOB 200x 130x60 MM, YCT8HosneHHbiX BnnOTHYlO K 1l0mOC8M 

M8rHHTa, none HMeeT KOHrPHrypaUHIO lIOCT8TOQHO 6JIH3KYlO K KOHcPHrypaUHH nOItH B KB9Jlp,rIIonb

HOit JIHn3e H, cIte.oosaTenbHO, $OXYCHoe paCCTOBHHe TaKoA JIHH3b! MO)KeT 6L1Tb ouaHaHO no ~op

Myn8M: 

{ ~ - (2).Ileq,oK. 

-1 
k Sin (H) 

CpellHHA rpa.oHeHT noma: COCT8slum OKono 300 rC~CM H .onR fI -MeaOHOB C 3HeprHe.A 

65 M3B epOKycHbIe paccToSlHlHi paBHbr: 

{ q,ox, ~ 87 eM, f aeq,oK. ~-79 CM. 

nonomeHHe MHllleHH, npH KOTOPOM Ha: Bb[XO,lle Ksa.opynonbHoA nHH3bJ TpaeKTopHH. 11cxoaSl" 

lliae Ha TOqellHOrO HCTOQHaK8i, OK83blS8iIOTCR n8pannenbHbIMH B ropH30HTaJIbHOA fInOCKOCTK. OhJno 

HsR.oeHO ByraM rpaqm"'{eCKorc nOCTpoeHHSI TpaeKTOptdt 11 a8TeM IIpoaepMOCb MeTOLlOM I"'HOKOA 

TOKoHecyweA HHTH. IlPH H3MepeHHSlX C HHTblO O.£lHH KOHeu HHTH Obln npHKpenneH K CTpellKe. 

CaOOOl1HO Bpaw81011leA:CR BOKpyr BepTJUUlnbHOA OCH Ha Meere paCIlOnO>KeHHSI MHllH?HH M, a 

IlpyroA KOHeu 6hm nepe6poweH "'{epes onOK, KOTOPblR YCTSH8BIlHBanCliI B pS3nH'IHblX T01{KaX Y 

BXOl1a MarHHTHoA K8TYWKH MK nepo,a KOJIJ1HM8TOPOM B sawHTHoit cnme. IlPH ,rCT8HoBxe lIB,rX 

Kaa:.opynonbHblX IIMHS YKaa8HHoro paSMepa HS Bbfxo.oe M8rHHT8 6bmH nOllyqeHbt napannenbllble 

X) KaK CTsno H3seCTHO SRTOpa:M uoclle BhlnOJlHeHHSt HaCTOSlweA PS60Tbi t BO~MO>KHOCTb 
HCnonb30BaHHR KOM6HH8UHH M8rHHTHoA KssLlpynonbHoA J1HH3bf H OTKIlY,fllOwero MarHHT8 lIItSI 


l

HSr0TOflneHHR caGroCHnbHoro cneKTpOMeTpa oocym.osnSCb B paOOTe . 
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TpaeKToplflf B ropH30HTaJIbHOR nnOCKOCT1L. B HepTHKanbHoA: nItOCN:OCTH TpaeKTopHH CXOllHnHCb TaK1 

'ITO H~96p8meHHe MKweHH nonyqanOCb OKono 'BblXO.o8 Ha KOJIItHMaTop8. TeneCHhlA yrOIt 1 OI"'PSHH

qeHHhlK TpaeKTopHaMK, ShlXOlISllUMMH H3 To~eqHOrO HCTOq;HHK8 H nonalIllUOLUHMH BO Bxonu,Y1O anep" 

-2 
TYPY K"TYWKH MK, OKs:>snc" PSBHblM 1,9·10 CTep. 

TalC KaK Ko:mHM8Top CHH>KSeT HHTeHCHBHOCTb n,rq;K8 38 aSWHTHOA eTeHoA I Ol"'paHKq:HB8R 

neRCTSYlOlllHA paaMep MHweHH-HCTOqHHKa, nepe.o HHM 6hlna yCT8HOBneH8 ~OKyCHpyK)W8g MarHH-r

HaSl KaTywK8 MK. HMelOW8R pa3MephI~ BH,rTpeHHHA LlH8MeTp 12 CM, BH8WHHR 36 eM, llnHHY 

25 CM, H8MOTKa collepmana 420 SHTKOS.. $oKycHoe paccTOSlHHe (CM) TaKoR IC8TylUKH nnSl 

"aCTM" C HMnyn-..coM P (M9.e/C) onpe.oenReTca COOTHom8HHeM; 

(3)
44,$ ., ',P J

( 
~--;.-

r B. dz 
-"" 

rae B. - MsrHHTHsa HHlIYKUHR (KHnorsycc) HS OCll KSTYWKH. OnTH'IaCK8H CHns KSTYWKH 6blns 

YBenH'l9H8 E> 1,7 paal! nYTeM 3XPSHHPOBKH nonSi >K$ne3HblMH nnSCT"HHSMH TonWHHOIO 5 ~M. npH 

TOKe 000 a MdrHKTH8SJ HH.oyKUHfi HS OCH KSTYWKH COCTsanSlnS 14,9 ~:rcc, H cpoK,rcHoe P8CCTOflHH9 

llnSi :r -Me30HOB C aHeprHeA 65 Mas pSBHHnO(:~b 2' MSTpSM. He. PSCCTOstHHH 0,5 M 38 xonnHMS

TOpOM l1nHH;OIO 3,6 M H .oHSMeTppM 10 CM 6hJll~ ,rq-rsHosneas l1ByXC~KUHOHHBS M8I"'HH1,'HSH KBBllPY

non...."" n.I1:>" (MIl-El) C Snl'pTypoJl 12 eM. £1/111 l'cTpaHeHHQ norep.., "bl:>BaHllbl>: p"cqellHHeM 

" -MQaOHOa B BoaJlyxe. BeCb n,rTb OT MarMHTS .00 perHCTpHpYlOlliero TeneCKon8 MeaOHbt npoxo

;:tHIIH s SSXYYMHOA Tpy6e. 

H3M:epeHHe HHTeHCHBHOCTM nY'lKS 

VlHTeHCHBHOCTb nyqX6 H pscnpe.oeneHHe Me30HOB no 3HeprHH H3MepSIllHCb ¢ nOMOlllhlO 


'ten$Cxcns Ka 5 CuHHTHnItSlUHOHHhlX CqeTqaKOB.. nopor perHcTpauHH TeItecKons 6bln 3XBH1UurSM


-2TeH 2.5 ["'.CM CH 2 • 1{TQ: nO~BonJ.tno perHcTpHposaTb 11' -Me30HhI. HS~HHS5I C 3HeprHH 25 M3S. 

CUHHTHnnRTop onpeLlenfilOwero CqSTqHK8 HMen pa3Mephl 6.5 X 6,5 CM2. T8K ICaK annapaTypa He 

+4 -1 
n03BonSlna H3MepSlTb HHTeHCHBHOCTb n,r1{KS .. 10 qaCTHU ceK C ManblMH npOC'IeTaMH, TO 

HHTeHCHaHOCTb npOTOHHoro nyqK8 OT YCKopHTenfi CHH>KanOCb B H3B9CTHoe qHCno pas H KOHTPO

ItHpo.esnSCb TOKOM HOHH3aUHOHHoA KBMepbt, YCTaHOBIteHHOA HS npOTOHHOM nyqKe~ 

CTaHLlspTHSSl HOHHsaUHOHHIHI KSMepa, HsnonHeHHaSl l"'eItH9M IlO .oaSIteHHSI 0,5 aTM. 1 HMeIta 

Tpa: lUIT)"KHblX 3neK.TpOIl4 tlHaMeTpOM 10 CM H TonWHHOIO 100 MKM Kam.obIA C npOMe>KYTKaMM no 

5 CM. Ha .oss x:paIHHX 9neKTpOIl8 n0l1as8ItOCb OTpKU4TenbHoe Hanpst>KeHHe l 8 Cpel1HHA sneKTpOl1 

asseMnSVlcSI qepes MHKp08MoepMeTp. HHTeKCHBHOCTb npOTOHHOI"'O nY'lKa MO}KHO (ShIno BblqHCItHTb 


no q,opMYlle 


N - (4)
p .. 
_ TOK HBChlweHHJlI 8 UanH KSMepbl (8 BMnepsx). .l,E - HOHH3SUHOHHhle nOTePH 9KeprHH 

npOTOHa (3neKTpOHBonbT) Brase K8.Mephl. e - 38pSln aneKTpOHa (K,rnOH), II' -42.85 aB -

SHeprH~, Heo6xollHMaSl l1ng 06ps30BsHHR napbl HOK08 B ranHH. 

HanM'IHe nnaTO Ha BonbT8MnepHoA xspSKTepHTHKe KaMepbJ CSH.oeTeItbCTsyeT 0 TOM, 1{TO 

r.lle 
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acpcpeKT .o.H<P<PYSHH H peKOM6HHaQHH CTaHOBHTCst MBl1blM npH HanpSUKeHHOCTH nona: 60nblUe 

-I 9 -2-1
300 BonbT.CM H nnOTHOCTH npOTOHHoro nylfKa 1 t5·1.0 npOTOHOB CM ceK • noaToMY OCHOS-

HhlM q,SK'TOPOM, OrpaHHqHBBIDIUHM TOQHOCTb onpe.ueneHHSI HHTeHCHBHOCTH npoTOHHoro nyqKS RalHI

IOTCSI nonpaBKH, 06ycIlonneHHbJe Bbl6HBaHHeM npoTOHSMH BTOPH'lHbIX 3apRJi<eHHhlX qaCTHU H3 M8Te

pHans aneKTpo40S KaMep~. YBenHqeHHe TOKS B K8Mepe SB cqeT 9THX npoueCCOB COCTBanseT: 

-2 -I 
3,6 r.CM CH l cOCTBansma HHTeHCHBHOCTh -Me30HHoro nyqKS C T01t }Ke" 
9HeprHei B 3THX ycnoBHRx 6hlna B TpH paa8 HH}KB.. Ha pHC. 2 npHs811eH BbiXOll 17:' -MeaOHOB OT 

eu K eH;} -MKlll8HeA: H rr .... - MeSOHOB OT Cu -MHWOHH. OT 6epHnnHasoA MKweHH TOnlUHHOlO 5 CM 

3 -I 
6hlna nonY'lIeHa KHTeHCHBHOCTh .,,- -Me30HOB C aHeprHeA 50 Mas 3.8-10 ceK 

3aBHCHMOCTb OT TOKa MarHHTa CqeTa n0J10}KUTenbHO aSpSl.>KeHHbtX qaCTHU. B03HHKSlOWUX 

(
I) 0 -3neKTpOH08 

2) npOTOHOB - 2,1' 


BWoHBBHHe -2
3) a -qBCTHU - 1.4'10 I 

2
4) RllepHblX OCKonK08 '.- 0,5.10- . 

-2 
Cne.o.Of1BTe1JbHO, CYMMapHas nonpaBK4 COCTaS1J~eT 8.6'10 . n03TOMY HHTeHCHSHOCTb npo-

TORHoro llyqKB. BbI"UrCneHHBSI 110 4lopMyne (4). J:l,OnlKH8. 6hITb YMe~bllleHs HS 10%. 

Bo speMst HeCKonbKHX ceaHCOS H3MepeHKi B T~qeHHe 1962 rp.na TOK KaMepbl (,:OC"ftSSlUtn S 

cpe,O,HeM OKQno 1.8 MKa, HI cne.no~aTenbHOt HHT~HCKSHOCTb UPOTOHHoro nyqKB paSHstllSCb 

+11 -I xl
N .. -(J,26.!.O,20)·10 npoTOH08.;oaK 

3aSHCKMOCTb C'leTa TeneCKona OT TOKa OTltnOHitlOWerO MlU'HU:Ta "PK nOM8lUeHHI{ Ht) npOTOH

H'J4 ny'lKe nt)JtK::JTHneHOBoR MHllleHH TonLUHHOID 0,4 (,iM non yrnoM 450 
K nyqKy npKBeD,~Ha Ha 

pec. 2 (KpJ.n~ea 1). Ksa.apyuollbHbIe nHH3bI Mfl ObJliH YCT8.HOSne}fbl nocne MerHHT8! npH TOKe, 

COOTBQTCTBYIDLUeM BbIXOlIY 17+ -Me30HOB lia pettKUHH p + p ..... d + 17 +. C'leT TeneCKona 6bln 

-I 
p8BeH 400 ceK • B STOM cnY'lla8 93% HHTeHCI{SHOCTH COCT8.BnHnH 17 -MeaOHbI C aHeprKeR 

85 Mas H OKono 7% p. + -MeaOHbI H noaHTpoHhl. Pacnpe.ll.eJ1eHHe perHCTpKpyeMblx qBCTHU no npo

6ery npHBe.aeHO Ha pHC. 3 (KpHsas 1>' illHPHHS HB nonYSb1COTe pacnpe.aeneHIHI ,,-MeaOHoB no 

-2 
np06ery COCTaSnstl1a lid 1 r.CM CH:J' COBMecTHoe BKnIDqeHHe MarHHTHhlX nHH3 MK H Mfl....a 
nOBblwalIO cqeT B 1.1 paaa, npH YBenKqeHHH TOnWHHbJ MHllleHH .ao 4,1 CM CqeT 6e3 nHH3 BOa

3 -1 
PSCTB.ll .ao 4,4' 10 ceK • MaKcHManbHb:it CqeT OT nOJ1HSTHneHOBoR MHweHH TomllHHOIO 15 CM, 

4 -I 
nOCTssneHHoA no npoTOHHOMY nyqKY COCTaSngn 1,8' 10" ClaK • Cpe.aHHIT pa36poc np06ers 

-2
pa8HHnCH np" 9TOM II r.CM CH. 

KpOMe YK83al:UtorO cnoco68 C npHMeHeHS&M <POKYCHP08KH) HCnonb30BSJ1CSI if apyroA sapHaHT HaMe

peHHB HRTeHCH:&HOCTH. npH KOTOPOM KB84pynona 6b1nH pasHeceHbl H nOMeweHbI nepe.a MarHHTOM H 

nocne Hero.. £1PK STOM CHCTeMS HaCTpaHB8.ntlCb He rr -M930Hhl C 3HeprHe1t 60 Mas K 10 Mas 

nYTeM nepeM9w9HHH MHweHH B.aonb npoToHHoro nyqKtl C COOTSBTCTBYlOlUHM CMelU9HHeM nepsoro 

KBa.apynonSi. CqeT MeSOHOS OT 15 CM nonHaTHneHOBoA MHlllOHH H3MeHHlICst He3HSqHTenbHO H co

4 -1 
CTa.:BnsW OKono 1,8-10 CBI( • npH aTOM 6b1no nonyqeHO ps-cnpe.nenBHHB " -M830HOB no npo6e

-2 ' 
ry C nonywHpHHOIO 5,5 r.CM CH l (pHC. 3 • KpH8alt 2). YtlllJ1eHHe MarHHTHhlX uatlpynoneA 

Mfl S 060HX S8.PHSHTAX cjJOKYCHPOBKH YMeHbWaJlO perHcTpHPYBMblA nOTOI( MeSOHOS npHMepHO S 

3 pasa, S 3auonHeHHe S8KYYMHoro Tp8.KT8. aTMoccpepH~M SOS.aYXOM CHH)KanO CqeT B t.5 pass .. 

KpOMe nonK9THneHa. B K8.qeCTse MHweHeA: HCnOnb30SlU1HCb TtlK)Ke yrnepo.a. Metlb, 6epH'n

lIxA:. 0'1' Cu -MHllleHH TonWHHOJO 4 CM noD, yrnoM 450 
K npoToHHOMY ny~KY HHTeHCHBHOCTb 1'7±

MeSOHHoro nY'lK8 co cpeaHeR aHeprKeA 34 Mas K nonYLUHpHHOJO pacnpe.neneHHSI no npo6ery 

x) nocne pa60T no nOBbll1.it':)HHIO HHTeHCHBHOCTK BHYTpeHKero nyqKa CHHxpOUHKnOTpOHtl, npo

BetleHHh!X OTaenOM CHHxpoUHKnoTpoH8 B HSqane 1963 rona. KHTBHCHSHOCTb Bh{Be.neHHoro npOTOH

!foro nyqKa S03pocna npHMepHO S 2 paas.. 

6 

B MHllleHSIX. HMella lIBa MaKCHMYM8 (aalTpHMep, puc. 2, KpUSag 3). MaKcuMYM CqeTS ~ OTBe'lSIO

lUHA qacTHuaM C M8nblM HMnynbcoM (HH>Ke nopora perHCTpaUHH,., If I' -Me30HoB) o6ycnoBneH 

n03HTpOHaMll OT pa.cnaaa I' -MeaOHOB, BoaHHKBIDlllHX np" OCTSHOBKe -Mea-OHOB S caMol MH

weHH. 3:TO rro.aTaep)f(.o.lleTCSl H3MepeHHeM rrp06er8 qaCTHU C TSKHM HMnynbCoM if OTCYTCTSHeM 

nO.llOOHOrO MaJ{CHMYM8 npH perHCTpSUHH OTpHU8Te!1bHO 3apS}KaHUbIX qSCTKU. 01' Cu -'"MHWeHK Ton

LUHHOID 0,5 CM MarHHTHbIA K,sHBn nooeon.An nonyqa,Th n03HTpOHhl C aHeprHe1t 40 MSBr HHTeHCHB

-I -I 
HOCThlO 250 Cf#K H 3neKTpOHM ToA >Ke 2JHBprHH C HHTBHCHBHOC1J'bID 180 CEtK 

) np.~MeHeHHe nyqK,OBo.aa .ana TpaHcnopTHPOBKH Me.o.ne/iHhJK Me30HOS 

CpaB~eHHe SKcnepHMeH'TanbHO Ha6nID.aael\1.oA BenHqlfHbl CqeTa 01' TOHKOA: nOnH9TH{leHOSoA 

MHweHH C p8CqeTHblM 3Haqef{HeM nOl(a3bJSSeTI 'ITO KonnHM8TOp .nPIf SKJ1IDqeHHblX n:UHS,aX MK H 

Mfl-6 npo-nYCKan 1/3 qaCT~U, na.o.aBWHX H8 ~ro BXOLl .. llnSl BhUIc~eHHR B03MO)KJ.\OCTIf YBenHqHTb 

npOITycKaID~yK) cnoc06HOCTb KonnHMaTOpa B Sl'HX ycnoBH$lX 6bJn ocywecTBnf?!t nyq~OBOll. 8HanO

/3/
rH'IHhlA npetln O>KeHHOMY " pa60Te BaH .aap Meepa . OY'lKOBOtl BaH tlap Meepa npetlCTa8"lt

aT co6oa KoaKcHanbHYIO nHHHJO, ITO BHYTpeHHeMY UHIlHHapH'leCKoMY npoBolIHHKY KOTOpo1t nponycKs

ereS{ TOK~ 3apS>KOHHble 'laCTHUhI OnHCh1BliIOT eHyTpH J1HHHH BHHTOo6p1l3HbJe TpaeKTopHH BOKpyr H 

/3/
BD,Onb ueHTpanbHoro npoBo.aHHKli.. KeK nOKaahIBalOT Bhl'lHcneHHst • npH peanbHo ocyw,ecTBHMbIX 

3H8.QeHHflX TOKa Q8CTHUbI MoryT nepe.aasaTbC:st TS-KHM nY'lKOBOaOM Ha 601JblUKe paCCTOstHHSI llPK 

3HaQeHHHX TeneCHoro yrna 3SXBliTa qliCTHU npHMepHo HB nop:st,OOK 60nbwHx. qeM B KliHaJlax. H3 

KS8..npynonhHblx MarHHTHblX nHH3. npOCTOTB H 9KOHOMHqHOCTb TBKOA CHCTeMbJ lISn8.JOT npHBneKa

Te1JbHblM HcnOllb30BaHHe ee .o.1JSI TpaHcnopTHpoBKH Me.ll.neHHhJX l{aCTUU S Tex cnY'l8HX, Kor.a.a HeT 

He06xo.ll.HMOCTH B nonyqeHHH OqeHb S~COKoro KaqeCTBS H306pa>KeHHSI HCTOqHHKe qaCTHU as BbJXO

tle. 

l 

MO}KHO nOK8.3aTb. qTO npH SbHIonHeHHH Tax ycnoBHA, LInSi KOTOPblX npo:&e.aeHhI paC'leTb[ 

BaH D,ep Meepa, TpaeKTopHH qaCTHU 5 ny'lKOSO.nO C MarHHTHblM noneM cosna.aalOT C TpaSKTopHS

MH S KoaKCHanbHOM :aneKTpOCTaTHQeCKOM KOH.neHcaTope TaX )f(e p.1l3MepOSI ecnH Hsnp:st>KeHKe U 

(sonbT) Me>K.llY np050.aHHK8MH aneKTpOCT8TH'leCKOrO nyqKOBO.llS BbI6paHO CornaCHO ypSBHeHHlO 

u 6Of'n..!..z.. .f3. i. (5) 
r, 

311ecb tr K t;} - p8tlHyCbI COOTBeTCTHeHHO BaYTpeHHBro H BHeWHero npOS04HHKOB nyqKOso.oS, 

{3 - CKOPOCTb 4f8CTHUbl B etlHHHuax CKOPOCTH CBeTa, ; -TOK (S aMnepsx) B nyqKOso.ae C M8.r

HHTHblM noneM. nOSTOMY "PH oueHKe Hanp:R>KeHHst. HB06xotlHMOrO LIng 3q:,q,eKTHSHoro aaXSSTa 

3/
nyqKOSOllOM 2 MOJi<HO nOnb30S8TbC;SI pe3ynbTaTsMK pa6oTb/ • 

UeHTpanbHhII MeKTpOLl nY'iKOBo.o.a 6b~n HsrOTOBnef{ B BRae .o.lOpaneBol TPYOKH .aHaMeTpOM 

2 CM H LlnHHOlO 6 M, pacnOnO.iKeHHOA no OCH KonnHMaTopa« 3neKTpoa 6Mn saKpenneH H8 KOHU8X 

nneKCHrnaCOBblMH nnaCTHHSMH TaK, 'ITO M01KHO ohlno. perynHpYR HaTst}KeHHe Tpy6KIi, CSecTH es 

7 

http:nyqKOso.ae
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nporBCS x 2-3 ....nnK..eTp8... CTan ....oll xonnHMaTOp LlH8MeTpOM 10 c .. e 38mKTHoll CTaHe thin 

111JJBSGH C 060HX KORnoS Tpy6aMB TAX. "ITO era nonaSH .anKHS T8XiK8 COCT&Snana 6 MeTpoB.. Bxo.ll

Hoe OTllepcTHe ny.. "oBoLl8 6wno rep..eTH"eCKH 3SKPblTO MsllnspoeoQ nneHKoA. BHYTp9HHRII 06"e.. 
-2 

"npoMhlBMC9" rel1HeM H OTxallHS8nCP. llO Ll,BaneHHSl 10 MM pT.. CT~ B STHX ycnoBHHx Ha uetiTpalJb-

IIwl sneXTpo.a MOJKHO 6bl1JO nOllaB8Tb OTpHU8.TenbHOe HanpsDKeHHe .£10 30 KD, BbIwe KOToporo Ila

lfHHMHCb npo6oH~ nnOll.la,llb nOnepe'lHOI"O callaHaf( nY'IKOBOna, nepeKpblT8Sl ueHTpanbHblM aneKTpo

nOM. nneXCHrnaCQBbJMH llGp>KaTenRMH H Ka.5eneM, nOLlBO.QSlWHM Bb.t:COKOe H8IlpSl1KeHHe li COCTaanRna 

20% DonRol nnoWllllH Ce'lSHRSl 1 O.llJl8XO BBeJJ.eHHe STHX lleTaneA: B KonnHM8TOp npHBeno K YMeHb

wetlllJO HHTeHCMBHOCTH 11 -M:e30tHiOrO ny'iXB 8 5 pa3. llnSi 38X&&T3 11 -Me3QH05 C HMnYllb

-~ 
co.. 100 MaB/c "PH yrnoBoM P(>3fiIlOCe TpaeKTopHl!. HS B"OLl" Ii CTeP 	 Heo6xOLlHM TOK OKono 

1 xa KIlH HarrpSl>KeaHe 60 KB. Ilplf ye.emPleaHH HSnpH>KeHHSI liB uewrpBllbHOM aneKTpo.ae OT flynJl 

~o 30 Xl> Cq9T ~+-Me30HoB C ~HeprR"1 39 Mae eoapaCTan H8 20~, s c"eT n03HTpOHoe C aHep

rileA 39 Mal> - a 1,7 pS38. 

TalCUM oI5PS;.30M. B Tex ye/JOBUSIx. ltOr.ll4 HS. BXQ.ll nY'lKoBo.o.a nOnS.llSIOT "lIleTHUN C MsnblM 

yrnoBblM pSa:6pOCOM, o6yenOBJl9JfllhlM npe.llBs.pHTenbHQA $OKYCHpoSltoA, npHMeHeHHe nY'lKOBOlla OKa

ablBae1'C$I H&ueneco06p83HbIM. Ona~J(o 3TO He HCKmo~a9T B03MOJKHOCTH s<PtPeKTHBHoro HCnonh30Ba

HHR nr'llCOBO.aS .anSi TpaHcnopTHpOBKH 'IaCTHU C 6011btpRM H8'1SJlbHhlM yrnoBhlM pSS6pOCOM TpseKTO

pHI. TaKHe ycnoa:HSI MorYT peSllH3QsaT'bCH npH HcnOllh30BSHHIf MHwBHeA: 60nbworo pB.3Meps, H8

XOllSlWHXC$I Henoc;peJlCTseHHO OKOOQ Bxo.o.a B nyt.tKOBQJl, nH60 npH aSXBSTe nyt.tKOBOllOM #. -Me

30HOB, ol5psaylOJJJHXCSI npSl pacns.o.e tr - MeaOHOB HS neTY" 

nY'lOK " -",e30Moe C IIHeprHeA 250-340 Mill> 

.a.r1S1 nony~eHRH tr -Me30HOB C 9HeprHeA 340 MaB MHUleRb YCTSH8.BnHB8.nSCb HS rrpOTOJUIOM 

n1qH Tax. 'lTo6hl OTOHpaTb Me30HLJ B HanpsaneHHH ueHTpa OTKIJOHSUOWero MarHHTS no.a yrnoM 

6
0 

K npOTOHHOMY ny""y. ,,-..e3011bl perHCTp"pOBSn"Cb 38 KonnH",sTopO'" No 10 (pRe. I), lIHH3.bl 

,£I.llst Q:>olCYCHPOBKH tr -MeaOH08 5 3TOM cnysrae He npHMeHiinHCb. CSHHUOSag aBwHTa el:!lKna.abJSa

naCb Tax, 'l-r05N CBecTH lC MHHHMyMY q,OH OT npOTOHHoro nyqKa. M6)Kn)" MsrHHTOM Cn-37 H tdH

WSHblO B aSWKTe YCT8H8BflH8MCH KonnHMllTOp JlH8tdeTpOB 10 CM. C'IeT 11 + -M630HOB, 05p83YJO

JJJHXCH npH o6fly~eHHH nOnl{3TH1l6HOBOA MHweHH TonWHHOIO 0,4 CM B aaBKCKMOCTK OT TOKa OTKJlO

H$llOlUero MarHHTS npHBsneH HS pHC. 4. SLJna nonyqeHS RHTeHCH8HOCTb tr + -M630HOB C 3}JeprfleA 

-I 	 2
346 MaD OKono 500 cex H8. nnowallH OKono 80 CM • npH HCnOJlh30B8.HlBf D KaqeCTBS MHweHH 

-2 
cnost BOllhl 1'MlUHHoJ040r.cM HHTeHCH8HOCTb Me30HOD C 9HeprHeA: 260 Msa COCTsanSina 

4 -1
4.5"10 celC • npH aHsllorHt(Hblx H3MepetlHH.X c HCIIOnbaOaSHHeM KOnnHM8.Topa Nl 6 6bln8. nonyqeHa 

5 -1 
liHTeHCHBHOCTb 1,2·10 ceK • 

BW80tlbJ 

1. 	 npe.anO>Ke}J8 exaMa 8blso.aa Me,aneHHbIX MeSOROB H ocywecTBneH BblBOn nyllKB. If + -Me

-2 
30HOB C 3HeprHeA 65 MaB. C nonYWHpHHOIO pacnpe.aeneHHSI no npotSeraM 6 r"CM eH t H HHTeH

4 -1
CHBROCT..., 3·10 ceK • 

2. IlnoTHocTb OCTB.HOSOK Mt':!30HOB B aeLUecTae, nOllY'feimaSii onHcblBae~,.u::tM MeToLloM, B 

HaCTOSilwee BPC'M51 HeCKOJ1bKO Melibtue. GeM HonyqaeMaSii H8 rrY'iKBX, BblBO,lllIMhIX U3 KBMepb[, O,ll

HaKO CYlllBCTBeHHoe nOObIWGHHe K03cjx.j:1l1uHeHTB BhtBO,£l.B npOTOHHoro nYt.fK8 MO)KeT c.o;enBTb MeTO,a 

nonyqeHIHI Me.n.'1PHHbIX Me30HOB nil BhlSe,£l.eHHOM nYlJKe OCHOBnblM. 

3. POGYJ1hT3Tbl pa60Tbi n03BomUOT oueHHTb HtiTeHCHBHOCTb t! -Me30HHOro nYQKa, KOTOPblft 

MO>KeT OhlTh oonyqeH He CIInbHOTOqHhlX yc KOpUTell SilX, r~e B03MO>KHOCTb BhlBO,aa Me30HOB R3 

KaMopbl YCKopHTen51 npaKTijqeCKH HCK.moqeHa. 

AOTOPb\ Bblpa}K8KlT finaro.napHOCTL H,C4<IJOLlQeny H IO.A.nllHCC 3d nOMOWb npR H3Mepe

HU5JX. 

n~Tep"TYp" 

I. H.A.Enge• Rev. of Sci. Ins••• .3'~ N 10, ass (958). 

2. B.VI • .ilallUnl'n, O.B. Ca,!"ellKo. nT3, N9 3 (l95S). 

3. S. va. det Meer. npeap""T CERN 62-16 (1962). 

PYKonHCb nocTynHlla B H3,£1.BTenbC)UfA OTLlen 

13 """'. 1963 r • 
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OSlO 15 20 2S j() R~cu 

Puc. 3. 	KpHBhle npooeroB perucTpHpyeMblx qaCTHU~ 
1. Ha npOTOHHOM nyt.f.Ke nOMew;en8 en 2 -MHweHb TonWHHOJO 0,4 eM. 2. Ha npoToHHOM 

nYQKe nOMeweH8 en J -MHweHb TonWHHOlO 15 eM. 

N 

f500 

J(}(J() 

4D $I) fII 10 If} 90 ItIt1 If(J f20 t 
Puc. 4. 	CqeT TenecKoua B 38BUC:lfMOCTlf OT TO)Ul OTknOHluowero ldaI"lHtTa 

np" J'l'I31f'HCTpaUIfH 1T -MeaOHOB non yrnolY: 6° x npoTOHHOMY nyq:xy. 

flOlllf&THneHOBBSI MHweHb TonWIlHOJO 0.4 eM.. 

http:nyt.f.Ke

