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B&eneaae 

npa npoeKTHpOB8HHH KOMnnexca 38WHT~X COOPY*&HHII CHHXp~30TpOH8 H8 10 ra. 
10 -1 

Y'IHTblB8n8Cb M8KCHM8nbH8il HHTOHCHBHOCTb B&yTp8HH8I"O ny'IK8 - 10 npOTOHOB•JlHKn 

npa '18CTOTe nosTopeHHl'! 4,3 naxna B MH&yTy. K aacTOHIIl&MY speMeaa B peayllbTaTa yse~m:-
11 -1 

'IOHHil HHTOHCHBHOCTH B&yTpOHH&I"O ny'IK8 no }•}0 npOTOHOB•llHKn H yB&nH'IQBHH '18CT0Tbl 

llOBTOpeHHH no 6,6 UHKna B MHHyTy (~0 COOTB&TCTBy&T nOBbliU&HKD Cpenaell HHT&HCBBHo

CTH B 14 paa), 8 T8K*O B CBi!3H C nOBbliUOB118M Tp&60B8B11111 npen'lol'!BnH&MblX HOBblMH 

1'CaHBT8pHbiMH npasanaM:!lt) ('ITO SKBHBaneHTHO nOBbliU8B1110 HHT&HCHBHOCTH 8IU8 B 3 paaa) 1 

HMOBIUHllCi! nepBOH8'18nbHblll aanac npaKTH'IOCKH HC'IepnaH, 

B CBI!3H c nnauapyeMblM nanbaeiiiiliiN ysena'!eHHeM HHT&HCHBHOCTB npencTa!UIH&TCi! 

HHTepeCHblM BCCnenosaTb pacnpeneneHB8 OCHOBHblX KOMllOH&HT nona B3ny'IOB11H BOxpyr ana

RIB! CHHXpO<jl830TpOH8 C TOM0 'IT06bJ BblnenBTb H8B6onee Cn86ble M8CT8 B 38WBT81 Onpene

nHTb nOK8nbli>IO HCTO'IHHJUI B3ny'I&HHH H nan. H&06XonBMb10 peltOWQB.IUllUIII no P8l1B8l1BOH-

HOII 381UHTO OKPY*AIOIUOII MOCTHOCTH. 

CocTaB a pacnpeneneaae nang npoHBK810mero aany'leBBil caapy*H anaaag yc~~:opaT&neA 

BblCOKOil SHeprHH 0 o6ycnoBnOHHblO npOHHKHOB8HH8M B3ny'18HHil '18pe3 38IUHTy1 B3Y'I8Hbl 

/2/ 
cpaBHBTOnhHO Mana. Tax, no naHHbiM P.Banneca a npyrax aasecTao, 'ITO nnOTBOCTJo 

nOTOK8 HOllTpOHOB B6nH3B 6eBaTpOH8 YMOBbiU88TCH no 3AXO&y 06p8THOA KB8np8TB'IHOA 

aaBHCHMOCTH, npa'leM nornomeHae aany'leHHH soanyxoM no p'aCCTOSIHRA nop51llK8 500 w 

npaxTH'IOCKH OTCyTCTsyeT. Benaqaaa cpenaell saeprKB neATpoaos ~~:one6neTCs B npQAenax 

/3 4/ 
0,1-2 Mas. no ll8BHblM C.naBileB6ayM8 ' 

1 
nnOTHOCTI> DOTOK8 H&IITpOBOB &6nJr3B KOCMo-

TpOH8 npH6liH3HT8nbBO nponopJlHOB8llbH8 1/r 1 I"llO r - p8CCTOIIJUlll 0T ycxopBT&liH, 

/5/ /6/ 
E.Mollep B P.Bannec na<jl<jlepeHJlHpyDT no;ox aei!Tpoaoa aa aecxon.xo saepreTR'Ie-

cxax rpynn: uei!TpOHbl c saepraell E > 150 Mas, aeiiTpoHbl c E •20-150 Mea • aeATpo-

Hbl c E • 1 Msa. Hei!TpOHbl nepBoA • BTopoA rpynn pacnpocrpaHIIIOTCB OT yciopRTeaJI 

, •Ill 
x) 8 COOTBOTCTBRR C .neACT&yJOIJlJIMR CARRTApRLIMII Dp&BIIli8MR 'uOila ROIDl:SBpyiOIIle-

I"O aanyqeHHH aa aapylKHblX noaepXHOCTKX anaHBA • B npoawax (naepa, os:aa) •• llOillllRO 

npe&b!IU8Tb 0,3 Mp/qac•, T.e. TAX H83LIBAIIMWA DpllllenbHQ-JlODyCTHMLIA ypoae- llpB Ke

npo<jleCCROH8llbHOM o6ny'IIIHBR BQ JlQnlK&B Dp&BWIUATio 0,1
11 

0T DPIIllem.JIO ll0DyCTRWcro ypo
H3 nna npo<jleCCBOH8llbROI"O o6ny'IOBRR0 p8BBOI"O 3 wp/'laC. 

s 



Jtax OT TO'Ie'IHOro HCTO'IHRXa, a &eATpOHbl c a&epr&eA E • 1 Mas - nponopn&oHallbHo 1/r. 
171 

X.JiaTepcoH axcnepaueHTallbRO onpe.nen&n cpe.QRJOJO aaeprHJO aeATpoHos: aa paccTos-

HHH 150 M E •0,5 Mas, a Ha paccTOSHHB 450 w - E •1,5 - 2 Mas. HaalloiihwHA 

sxna.n s DOJUIYIO .noay ( oxono 80%) .naJOT1 no ero oneHJte, aeATpoaw c aaeprHell OT 0,5 

.no 20 Mas. 

MeTO.Ilhl Bhi'IHCneRHll non11 B3JJY'IeHHs BHe 3.QaHHll ycJtopHTeneA &hlcoxoA eaeprs&, 
/3,4/ 

npe.nno>KeRHhle, aanpauep, C.JlsR.Qea!layuou , ae shlxO.QliT 113 pawoJt npBISnalKeHHs. 

TaxJIM o!lpa30M, 3&.Q&'Ia ?npeaanaHHll c ocTaaa 11 pacnpe.neneHHll non11 aany'leHBll sae 

3.QaHHll CHRXpocjla30TpoHa npo.nonlllaeT !Shin. llOCT&TO'IHO axTyallbHOA. B .naHHoA pa60Te B3-

nolK&Hhl nep&hle pe3y1IbTaThl accneaoaault aet-rpoBaol JtOMDo&eHThl sToro non11, nony'lea

Hhle a Te'leaae neTa 1963 r. 

MeTO.IlBJt& • pe3yllbT8Thl H3MepeHHA 

Pacnpe.nenea&e non11 B3ny'leHHll aae 3aaHHll CHRXpocjla30Tpoaa OOSIH oupe.nenllllH 

no soa.MH pa.naallbHhiM aaupaaneaastM, ylt438HHhiM aa pac. 1, rae npe.nCTaenea ycno&ahlll 

Dn&H paAOH8 B3MepeHRA. nocltOIIbKY DpoaonlKJIT91IbHOCTJ. CepHR R3MepeHHII no O.QHOMy 

Haup8Bil9HH10 Cp8BHRT91IbHO BeJUIJt81 ana o6eCD9'19HHH BOCDpOH3SO.QBMOCTR pe3y1IbT8TOB DpB 

nocneayJOIIIQM CIIIRS8HBB 1<pBSbiX DO pa3RhiM pa.QR81IbRhiM H8DpaaneHHIIM 6hlnH H8M9'19Rhl 

16 ltORTpOIIbBhiX T0'19lt1 ll9lK8.111HX H8 p8CCTOHRIIR r 1•105 "' H r 2 •155 M OT neRTpa 

3.Q8HRll. nnOTBOCTb DOTOJta HeATpOHOB S aTIIX TO'IIt8X 113M9pSUUI MHOr01tp8THO C XOpomeA 

cTaTBCTB'IecJtoll TO'IBOCTbiO. Ha STOM JKe pscyRXe yuaa&o MecTononolKeHBe MBme&eA 

ans Tpex H8116onee xapaXTepHhiX pelKHMOS pa!lOThl C11HxpOcPa30TpOH8: MIIW&Hell 58 II 17P 

S pallose oepsoro ShiBOaRoro DpOM9)1(YTJt8 R MRW9HR 15P - H8 STOpOM ShiSO.QHOM DpOMe

JKYTite. Bee MBmesa 'ToRXae': IIX Tonms&a se npeshlwana 50 MM. Bo scex cny'laAX Ha 

9TH MBmeHH c6pac&mana 95- 98% sayTpessero ny'IXa '18CTKll. H3 sToro JtonB'IeCTsa OJtono 

10% BCDWThiS&llH Slll9pHhl9 538HMO.Q9IICTSHS C M8T9pH81lOM MHW9Hll (.n10p811b) 1 OCT81IbHhl9 

6onee liJlB we&ee passouepao pacnpenenHJtRCb no scewy uepBMeTpy sal<yyMHoA Jtawephl 

CRRXPocPa30TpOHa. npa R3MepeHHIIX acn011b30B&nll nponopllHOBallbHhlll BF I -c'leT'IIIIt TilDa 

CHM-5 (HnB CHMo-5) c nonH&TanesoBbiM ljlan&TpoM TOJllllHHOII 4 cu, o6ecne'IHS8JOIIlliM 

Dp81<TH'I9CiyJO He38SIICIIMOCTb CXOpOCTII C'leTa OT s aeprHH aeATpOHOS S .QR8Da30B9 9HeprHII 

1 as .:.1 Mss/
8 / ( pHC. 2) • npH R3MepeHIIII 0'19Hb M&nWX DOTOI<OS HeiiTpoHOB H8 ,Qan&HHX 

paCCTOSHHIIX OT yC1tOp11T91lll 601IbmyJO OWB6xy MOryT SBQCTH ljlnyJtTY81lHB ljlosa. nn11 yMeHb

W9HHII aToll DOrpeWBOCTH 113M9pHT91IbHall 8DDapaTyp8 OTDRpanaCb TOnbi<O S MOM9HT c!)poca 

yc~<ope&·Horo DY'IXa Ha &ylK&yiO uaweHb. TaJtHM nyTeu ynanoc& npaltTR'IeCKH HCitnJO'IIITb 

SllBSHBe ljlnyi<Ty81lRII ljloaa npB H3Mep&HHII DllOTHOCTH UOTOKOB H&liTpOH OS SDilOTb .QO 

-2 -1 10 HeiiTP.M CeX • nn11 HCI<Jl'IO'I9HRII OWR!lltll, Bbl3hiB89MOII HeCTa6HIIbHOC TbiO pa60Thl 
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yc~eopHTena, Jtone6aHHHMH HHTeHCHBHOCTII eayTpeaaero ny'IKa H T.A., ace R3MepeBHB 

npOBOAHnH npH Tlll8TellbHOM MORHTOpHpOB8HBII 0 npH'IeM 'IHCnO M OHHTOpOB 0 yCT8HOBneHHbiX 

B p83nH'IHbiX TO'IIt8X, •AOXOAHnO 110 4-X, norpelllHOCTib MOHJ!TopBp084JlJUI 1 K8K np8BBno, 

COCT811lJIM8 H86011bWYIO 110n10 nonHOA OlllH6KH R3MepeHHA, 

Ha pac, 3 A8H8 p83eepTJta gpua M8rHHTa H 3A8BHSI ycKopHTenR co sceMB H8PYlKHbiNB 

npRcTpoAx8MB. Ton!llRHa 38'1epHeHHbiX Y'I8CTKOB H8 pBcyaxe nponopnBOH81lbH& TOn!llRHe 3a

lllHTHbiX cTeH s nnocKoCTB op6HTbl npOTOHHoro ny'lxa. Kpasble X8pa~eTepH3ylOT pacnpeAene

HHe nong H3ny'leHRSI (npeRMflll9CTBeHHO npoMelKyTO'IHbiX H 6biCTpb1X HeATpOHOB C a&eprHeli 

nop~lt8 1 ae-1 Mas, CM, pac. 2) H8 paccTOI!HRB r 
1 

H r 
2 

OT ne&Tpa np• Tpex ynoMR

HYTbiX Bblme pelKRMax pa60Tbl yc~eopaTenB. BollbwHe 83HJdYT811bHble Kone6aHHB yposHeA 

H3ny'leHHA H8 paCCTOBHRB 105 M OT neHTpa 3A8BHSI CHHXpO<jla30TpOH8 (HHlKHRe KpHBble) 

o6ycnoBn8Hbl Jt8K pa3nH'IHeM B Ton!llHHe 3811lHTbl, T8K H HeOABH81tOBOii BbiCOTOii OCHOBHbiX 

381IlHTHbiX. CTeH (npH He60llbWOii BbiCOTe HeATpOHbl npOHHK810T 38 3811lHTy B pe3yllbT8Te 

MHoroKpaTHoro pacceHHRSI B soanyxe). 

Ha pac. 4 npaeeAeHbl pe3yllbT8Tbl H3MepeaaA nnOTHOCTH nOToK8 aeATpoHoe no seeM 

paA&allbHbiM H8npa&neHHHM B 38BHCHMOCTR OT pacCTOHHBR OT neBTpa 3A8HHB ycKopaTe-

11 
nB, Bee naHBbte 3A9Cib B nanee OTBocsrrcR 1t BBTeHCBBHOCTB 10 npOT,InBJtn. H8'1BB8R co 

120 M9TpOB nnOTBOCTib nOTOK8 HeATpOHOB M8nO 38BHCHT OT "M9CTBOA" (sa A8HHOM p8-

AH811bHOM Hanp8eneHBH) 3811lHTb1 0 6yAh aTO 0,6 HnH HeCJtOnbKO MeTpOB 6eTOH8, nnoTHOCTib 

nOTOit8 HeliTpOHOB H8 T81tBX paCCTOHHHHX, no-BHABMOMy, nenHKOM onpenenReTCSI nOTOKOM 

HeliTpOHOB, npOHHKWBX 'lepe3 "TOHJCYIO" KpbiWY B AHQxPy3HO OTpalKeHHbiX OT eepxHeli nony

c<jlepbl , nony'I9HHbl9 pe3ynhT8Tbl A810T B03MOlKHOCTb npeACT8BHTb p8Cnpenene&He B BRAe 

OAHOii ycpenHeHHOii KpBBOii H3M9HeBHSI nnOTHOCTB nOTOK8 HeliTpOHOB B 38BHCBMOCTH OT 

paccTOHHRR, H&8'1e rosopa, 38118'18 onpeneneHHR cocT8B8 Bany'le&HH eue 3A8HBH CBHxpo

<jl830Tpoua MOlKeT 6b!Tb CB9119H8 K onpeneneHHIO COCT888 H3ny'leBBH BAOllb OAHOrO B3 p8-

AH811bHbiX aanp8Bne&sli. Cne11yeT OTMeTRTib, 'ITO TaJtoe ycpen&eHBe npaeoMepuo nHWib e OT-

HOWeHHH HeliTpOHOB HH3KHX B CpeAHHX aaeprHii H H8 pacnpocTp8HSI9TCH H8 &eliTpOHbl C aaep

rseli BbiWe 20 Mae, nnSI 8H8nB38 COCT888 H3ny'I9HBH Bl1011b Bb16p&HHOrO p8AH811bHOro H8-

npasneHHB ( R 2a8 pac.1 nnH ael!Tpoaoe c E < 20Mse, H R,nnH aeATJIOHOB c E > 20 Mas) 

secb a&epreTB'IeCKBA cneJtTp aeATpoaoe nps6nsJKeaao p836&sans aa cneAylOwBe rpynnbl: 

1) TennOBble HeATpOHbl ( E • 0,025 as) 0 

2) npoMeJKyTO'IHble HeliTpOHbl ( 0,5 as- 0,1 Mas), 

3) 6biCTpbte aeATpOHbt (0,1 - 20 Mas), 

4) O'leHb 6biCTpble Hel!TpOHbl ( E >20 Mas). 

nnoTHOCTib nOTOit8 HeftTpOROB C aueprBel! MeHee 20 Mae H3M9pHnB C DOMOWblO cnenHallb

HOA 6bJCTponeACTBYIOIIleli 8nnap8Typb1, B K8'1eCTBe 'IYBCTBHTellbHoro AeTeKTopa aeliTpoaoe 

HCn011b30B8nH, K8K H B npelKHHX H3MepeHHHX0 nponopUHOH8nbHblli 

5 
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CHM-5 CHM0-5) c cpa11bTp8MB-38W9llliRTeliHMH TOlllnHHOA 20, 40 H 120 MM • BenR'IHH)' 

Cpenaeil aHeprHH_ 6btCTpLIX RQiiTpOHOS H BX llOlllO S Otl019M nOTOKQ no OTROW9HBIO K DpOMe-

JKyTO'IRblM1 nonarau llliR nOC119JlHHX Cn9JtTp 1/E {npB E < 0,1 Mas) 1 H8XOllHIIB DyTeM KOM-

6HHHpOS8BBblX H3MepeaHA c Tp9MR yxaaaaab!MH ~BilbTpaMH-38M9llliHTenRMH no MeTony, 

/8/ 
npennolKeHBOMY XaHKHHCOM • fpa~BKH, no KOTOpb!M onpenemmu 3TH senH'IBBbl, npHsene-

/8/ 
Rbl S pa6oTe , flnOTBOCTb nOTOK8 T9Dli0Sb!X HeiiTpOBOB H3M9pllllll DpB nOIIHOCTbiO OTKpbi-

TOM BF a -c'IQT'IHKe. nnoTHOCTb DOTOK8 O'IQIIb 6t2CTpb!X Bl~iiTpOBOS B npOTOBOS { E > 20 Mas) 

OD91UIB81JH no 8KTHS8UBH yrnepona S pe8KDBH C (n,2n)C DO W9T011HK9 1 OURC8HHOI 

s 
191 

• BcnenCTsae cpasHHTem.Ho HeSbtcoxoA qyscTSHT91IbHOCTR TaKoro neTeKTopa ynanocb 

nony'IHTb 3KCDepHM9HT811bHble pe3yllbT8Tbl T OilbKO JlliH p8CCTORHHil OT MHWeHB, He np9SblW8-

IODlHX 80 M, Ha 6011bWHX paCCTORHH!IX UIIOTBOCTb DOTOK8 HyKIIOBOS SbiCOKOil 3HeprHH MOlK

HO Sbi'IHCIIHTb, nonaraH, 'ITO HMeeT MeCTO 3 KCllOHQBI1HanbHbt li 38I(()H ocna6119HHR 3TOil KOM-

/4-5/ 
llOHeHTbl S S03nyxe H KS8llp8TH'IH8H 38SHCHMOCTb OT paCCTOIDIHH 

f (f) ~ A e-L 

f2 {1) 

rne A - nOCTORHH8H0 p8CCTOHHB9 OT MIIW9HH1 L - llliHHa ocna6neHRH aeATpouos 

COOTS9TCTSYIOWeil 3HeprHH S S03nyxe. 

8bl'IHC1JeBHbl9 no · STOll ~pMylle SHa'leHHSI DpH COOTSQTCTSy!Omeil HOpMHpOSKQ K B3M9p9HHOil 

nliOTHOCTH nOT01<8 HQUIIOXO COrllaCyiOTCSI C ynOMSIH)'TblMB pe3yllbT8T8WH R3MepeHHil llO 

80 M H8 panH811bHOM H8Dp8Sli9HHH R f 1 H8 83HMyT9 KOTOporo YCT8HOSlleBa pa60'I8SI MB-

weHh. 

Ha pRe, 5 npuseneabt noaosble pacnpeneneausr oTnellbHbiX KOMnoaeHT HeATpouuoro 

H3ny'leHHH, a T8KJKe KpHS8SI llOIIBOil Jl03bl1 pasH8Sl BX CyMM91 S aSBBCHWOCTH OT paCCTOII

HBR. Bee KpHSble Jl030SOro pacnpeneneBBII 0TJl911bHbiX KOMllOH9BT Sbl'iHClleHbl H8 OCHOS8HBH 

aKCnepHM9HT81lbHO H3MepeHHbiX seliH'IHH nOTOK8 H311Y'<9HHH, 38 HCKIII0'19HH9M HYKIIOBHOil 

KOMllOHQHTbl {KpHS8SI 4), paCC'IHT8HHOil UO ~pMyJie {1), npH Sbl'IHCJIQHB!IX HCll01Ib30S81JH 

I ll 
Ta61JH'IBbl9 3H8'1eHBSI npenellbHO-llOllyCTHMblX llOTOKOS1 K81< YK838RO S , npB'19M H9KTpO-

H8M c aseprHell 6onee 20 Mas npanHCbtsanu Kax saa6onee sepo>ITHYIO cpeAHIOJO aHeprH JO 

nopSQlK8 15Q-200 Mas {n11HH8 ocna6nesHH s soanyxe oKono 740 M). npa onpenenesuH 

nOTOKOS 6biCTpb!X H DpOMeJKYTO'IBblX HQI\TpOROS yrnosy10 38SHCHMOCTb 3~KTHBHOCTB npB

MeHeHHoro UH11HBJlpB'IecKOrO JlQTeKTOp8 HeKTpOHOS HQ y'IHTblB8JIH1 llOCKOllhKY npOB3SeneHHble 

OUeHKH llOK83811H, 'ITO CSII38HH811 C 3THM norp9WHOCTb HeSeliH1<8 H He llp9SblW89T annapa-

TypROil OWR6KH H3Me peHHil, 

Ha pRe, 5 npHseneHhl xpoMe Toro aenocpencTseHao aaMepeaHble asa'ieHBH seliH'IHBbt 

n03bl1 o6ycnosneHHoli ObiCTpb!MH aeATpoaaMH, 3TH H3MepeauH SbiDOnaeabt npH noMotnH noaH

MeTpa, 8B8110rB'IBOrO Jl03HM9Tpy ne n811r9p8/}0/ 1 aHepreTH'19CK8R X8p8KTepHCTHK8 KOTopo-

ro s o6naCTH 6btCTpblx HeATpOHOs 6nH3Ka K noaosoA KpHsoA nn11 MSD'KOA TKaHB, lia pB-

6 



Cy8K8 SIIA80, 'ITO 388'19BBSI ll03bl0 Sbi'IIICneBBbl9 8a OC80Sa8HH 83M9p9811A nOTOKOS 89ATpo

BOS, B 8enocpeaCTS98HO B3MepeH8ble senB'IBBbl 1103 S npeaenax OW8001t B3MepeHBA eosna-

.a.aJOT. 

Ha ocsosaBBH npaseaeHHbiX peaym.TaTos MOlKHO caenaTb sblsoa, 'ITO npeo6n8llaK>mHA 

Sltn8ll S ll03Y Ha paCCTOSIHIISIX esbiWe 100-150 M OT 3aaBBSI yCKOpBT&nSI aaK>T ObiCTpble H8A

Tp0Hbl, CpeaHSIB aseprBSI 9THX seATposos, onpeaenessaSI no weToay XaHKHsca, 113MesaeTCSI 

npx ynanesHK OT 3aaBBB c 0,6-0,8 (sa paeeTOSIHSS 200 u) ao 2-4 Mas (sa pacCTO.IDDIS 

500 M), 

CHB~&HHe YpOsHeA H3ny'I&SSSI SHe 3aaHSSI CSHXpo~a30TpOH8 

C8BlK&BBe ;rposseA npoBBKaJOmero H3ny'leHBSI sse 3aaBHB ycKopaTenB MOlKeT ObiT& ao

CTHrHyTo pa3nH'iHbiMH CDOCOOaM11 0 OaHaKO, B& see OHH OllHHaKOSO 9~9KTHSHbl H 9KOBOMH'I-

Bbl, K npBMepy, coopylKeBBe Jtom.uesoro sana anSI 3alllHTbl OT llH~3H·C>-paeeeBSaK>IIlHXeSI 

H&ATpOHOS MeaneHHOA KOMDOHORTbl HBHO Heueneeoo6pa3H00 TaK Kalt HeATpOHbl 6yayT OrH6a'l'b 

ero csepxy. 3To nonoJKeiUie snnK>CTpHpyeTCB psc, 6, 8a KOTopoM npeacTasne80 pacnpeae-

neBHe 8eATpOBOs no P811Han&80MY sanpasnes8K> R;, nepeeeKaK>weMy KopoTKHA 3811lBT8biA 

san, coopylKeHHbiA anSI 3alllHTbl OT npBMoro ny'IKa 'laeTHU sbleOKoA aaeprss. BHllHO, 'ITO 34 

sanOM HM&eTCII B900nbW09 Te89SC>e DpOCTpaHCTSO (cnnOWHaSI nHHHSI), a aanee DOTOK 

8&ATpo8os cnAlJ.aeT no yJKe B3seCTHOM}' 3aKosy, KaK eens obi san OTCyTCTsosan. Cosepwe8-

BO 0'18SIIAHO, 'ITO 3alllHT8biA. san MOlKOT OblTb 8800XOllKMbiM TOilhltO S MecTaX SbiXOaa H3 

3aaHHSI DY'fltOB '18eTHU SbleOKOA 9HeprBH, 

CBBlKeHHe yposBeA H3ny'leHHII ssyTpB 30Hbl c sas6onee SbiCOKoA nnOTHOCTbK> noTOKa 

(p81J.HYCOM 100-200 MOTpOB) MOlKOT ObiTb OCylll&CTsneHO, KaK 9TO CneayeT H3 CODOCTasne

HHSI pHC, 4 H 6, nyTeM yeTaHOSKH llODOnHHTQilhHOA 3alllHTbl y HapylKHbiX CTQH 3AaHHH B 3a

ll&nKOA OKOHHbiX npoeMOS, ocnaonRJOIIlHX 3alllHTy. KonH'IQCTSQHHOe ysenH'IQHHQ npoapa'IHOCTH 

38tllHTbl S MeeTe paenonolKOHHSI OKOHHbiX DpO&MOS HnmocTpHpyeTeSI pHC, 7, H8 KOTOpOM 

DpHS9119HO pacnpeAeneHHe DonSI H3ny'!QHHSI DO sepTHKanH Ha paceTOSIHHII HQCKOnbKHX MeT

pes OT CT&Bbl 3118HHR. PacnpeaenekHe nonSI H3ny'ieHHR sse 30Hbl c P811Hycou 100-200 M 

H3MQHHTCSI DpH 9TOM HQ388'1HTQnbH00 Talt KaX onpeaenRK>IIl8A Bltn81l B nOn8biA DOTOK H3ny-

'leHHR aaeT H3ny'leHHe, npoBBKwee '1epe3 Kpbtwy H OTp8lK&H80e OT sepxseA nonyc$epb1, 

CywecTseHBe>e CHHlKeHBe yposseA H3ny'leHHSI oaBospeM&HHo sa scex y'laCTKax MO>KeT 

ObiT& aOCTBrHyTo, o'leBBilBO, nyTeM aKpaasposaHHB seex MeeT resepauss ObiCTpoA KOMno

H&HTbl, KaK noKa3wsaK>T H3MepeHHB, aa>Ke noepeAeTseaHaB aKpaBHposKa npBMonsaeAaoro 

DpOMOlKYTKa DpBBOllHT It Cytll&CTB98HOMy YM9HbW9HHK> DnOTHOCTH DOTOKa H3ny'leHHSI nponop

UHOHallhHO Ha seeu p811118n&HOM sanpasneHHH, B Ka'lecTse npHMepa sa pae, 9 npaseAeHbl 
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KpHBbl9 H3M9H9HHH li1IOTHOCTH liOTOK8 HeiiTpoHOB C p8CCTOSIHH8M npB li01IBOCTb!O OTKpbiTOM 

BbiBOnHOM npHM01IHH9AHOM npOMe~yTKe H llpH npoMe~TK81 B81101IOBHHy " sKp8HBpOB8HBOM 

5eTOHHbiMH 5nOK8MHo nnOTROCTb liOTOK8 ReATpOHOB llpH T8KOA 9Kp8RHpOB Ke YM8HbWB118Cb 

aa 6nB*HeM uanpasneuuu 5onee 'IeM B 3 paaa, a aa nuaMeTpa11bHO npOTusonono~oM ua

npasneHBH - aa 20-30%. 3ToT cnoco5 aamBTbl, no-BBAHMOMy, uau5onee u enecoo6paaeu s 

H8WHX yC1IOBBHX 1 T8K K8K li03B01ISI9T nepeseCTH 501lbWyiO 'I8CTb BbiCOKOSHepreTB'I9CKOA KOM• 

liOH9HTbl B HR3K09 HepreTB'I9CKyiO , KOTOpaB scjxpeKTBBHO OC11851IB8TCB C T9B8MK 3n8HBll 

CRHXp0~830TpOH8. 

3 a K n 10 q e a R e 

Ha ocaosaHBR npuseneaubtX Sbtwe peay11bT8TOB H3MepeuaA non11 npoHBKaromero aany

'IeHRll H8 p8311B'IHbiX paCCTOliHH,HX OT sna.JIH!I CBHXp0~830TpOB8 MO~RO CnenaTb C1!9AYIOIIIH9 

BhiBOnbt: 

1) OCHOSHOA BK1llill S li01IHYIO H9ATpOHHYIO nosy H8 5011bWBX p8CCTOHHHHX OT snaHBll -

5onee 60-90% - naroT 5btCTpbte ueATpOHbt c a aeprueA 0,1-20 Mas. CnenosaTe11bao, nn11 

OUeRKH n03bl ReATpOHHOrO H31ly'IeHHll BH8 3n8HRSI yCKOpRT91lSI AOCT8TO'IHO 1Ip0H3B9CTH H3-

MepeHBll T011bKO neTeKTOpOM 6biCTpblX H911TpOHOBo 

2) nOToK HeliTpOHOB c aaepruel! > 20 Mas, no-sHnBMOMy, RM99T 3H8'19HR9 11BWb 

H8 5 1IH3KHX (no 80-100 M) paCCTOliHBSIX OT U9HTp8 3n8HHB. 

3) Hau5onee a~~eKTHBHhiM H 3KOHOMH'IHhiM sapHaRTOM sawBTbl cnenyeT npaaaaTb TOT, 

npH KOTOpOM HenocpenCTB9HHO 381llH1118IOTCll M9CT8 reaep8UHH BbiCOK09RepreTH'IHOA KOMTIQ

H8HTbl , B 'I8CTROCTH 1 pai!OHbl yCT8HOBKB MRW8He'l! R npHM01IRH9AHb19 npOM9*YTKR. 

B 38K1liO'IeHRe no11hsyeMCH cnyqaeM sblpasHTb 6naronapuocTb A.ll.HHKBTHHy, 

B.f.)l(6auxosy, 3.11. 05'beanaosy H YI.M.Kauaesy sa 5o11hwyJO noMOillb npa Bbmonaeaua 

pa50Tbl o 

nuTepaTypa 

1 • CaHRTapHbte npasuna pa50Tbl c panaoaKTHBHbtMH sem e CTBSMH a HCTO'IHHK8MH uoaaaa

PYIOIIIRX R31!y'I9HHii N<1 333-60. focaTOMH3naT, M. 1960. 

2. P.Bannec R n p. C5. MaTepuanos no oTne1lbHbiM sonpocaM nosRMeTpHR, cTp. 175. 
focaToMusnaT, M. 1962. 

3. S.J.Liudenbaum. Ann Rev. of Nucl. Science., , 213-258 (1961). 

4. S.J.Lindenbaum. First I· n Co nf. on Shielding around High-Energy Accelerato rs. Saclay 

Paris 1962, p. 43. 
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5. B.Moyer. First Intern. Conf. on Shielding around High·Energy Accelerators. Saclay Paris 1962, p. 65. 

B. H. Patterson. Firs t Intern. Conf. on Shielding around High·Energy Accelerators. Saclay Paris 1962, p. 95. 

7, R. Wallace. Nucl. lnstr. and Methods., v. 18-19, 405-416 (1962). 

8, D.Hankins. Neutron dosimetry, IAEA, Vienna 1963, v. II, p. 123-136. 

9. B .H.ne6eaeB, M .H.CanauKaa. B c6. npH60pbl H M9T0Abl BHanH3 a Ha ny 'leHHl! , Bb!n, III 
CTp, 164-181, rocaToMH3AaT, M. 1962 r, 

10. De Pangher • Nucl.1nstr. and Methods, v. 5, 61·74 (1959). 
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