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B KoMrrn9KC9 npo6n9M panHaUHOHHoil: 381IlHThi ycKopHT9n9A npoTOHOB 

H8 Bb!COKH9 9H9prHH B9CbM8 B8~HOft HB.11H9TCH 38Llaq8 OI!p9Ll9.119HHH rp8HHU 

caHHTapH0-381IlHTHOft 30Hb! 1 38 I!p9Ll9.118MH KOTOpOft ypOBHH H3nyq9HHH COOT

B9TCTBYIOT npRHSIThiM norrycTHMbiM 3Haq9HHHM/ 1/. OobJqHo 3alllHTHhi9 coopy

lK9HRH yCKOpHTSllbHbiX KOMII.119KCOB 009CII9'1HBaiOT Ha BH9111HHX 3alllHTHbiX CT9H8X 

LlOIIyCTHMbi9 ypOBHH H3nyqeHHH 1 IIpHHHTbl9 !1.115! pa60THHKOB 1 38HHTb!X B aTOM

HOi!: IIpOMbllli.119HHOCTHe 3T0 1 IIO-BHLIHMOMY 1 OI1p8BLI8H01 TaK 'K8K CTOHMOCTb 

381IlHTHbiX COTpy~eHHil: COCT8BJUI9T 3HaqHT9.11bHYIO qaCTb (no 30%/2/) 00-

IIIHX 3aTpaT Ha CTpOHT9.11bCTBO BC9rO KOMII.119KCa. 0!1H8KO H IIpH HanHqHH 38-

IllHTHbiX COOpy~eHHft yCKOpHT9.11bHblft KOMI1.119KC HB.11H9TCH HCTOqHHKOM1 ypOBHH 

H3nyqeHHH OT KOTOpOrO !18~9 Ha OOllbiiiHX p8CCTOHHHHX OT yCKOpHT9.11H MoryT 

3HaqHT9.11bHO npeBbiiiiaTb $OHOBbi91 qTO I!pHBOLIHT K H900XOLIHMOCTH Bb!£19.119-

HHH C8HHT8pH0-3alllHTHOft 30Hbi. 

Kopp9KTHoe p91119HH9 3ana'IH no orrp9Ll9neHHIO pa3M9poa C8HHTapH0-3a

IIIHTHoli 30Hbl MOlK9T Ob!Tb nonyq9H01 9C.11H H3B9CTHbl xapaKTepHCTHKH HCTOqHlJ

Ka H3.11yq9HHH (reoM9TpHH HOToqHHKa1 BHLI HCIIyCK89MhlX H3nyq9HHft H CII9KT

panbHO-yrnOB09 p8CI!p9Ll9.119HH9), a TaKlK9 38KOHhi pacnpocTp8H9HHH B B03-

JlYX9 H3nyqeHHSI 1 BbiXOLIHIIl9rO 38 381IlHTy1 I!pH H8.11HqHH rp8HHUbl p83Jl9.118 

39M.11SI-B03JlYX (c yq~TOM r90M9TpHH HCTOqHHK8 H CIIeKTp8.11bHO-yrnOB.OrO 

p8crrpen9n9HHH). B T8Koft rrocTaHOBKe aT8 rrpo6n9M8 He p8CCM8TpHB8.118Cb 1 

XOTH BOIIpOCbl pacrrpOCTp8H9HHH H3.11yqeHHH OT yCKOpHT9.119ft H3yqanHCb MHOrH

MH aBTopaMH (eM., HarrpHMep,/3-6/). B paooTax npHBOLIHTCH pe3ynbT8Thl 

9KCI19pHM9HT8.11bHbiX HCC.119LlOB8HHft pacnpOCTp8H9HHH H3nyq9HHH OT KOHKp9THblX 

3 



yCKOpHTeneti H peKOMQH.Qy:IOTCH pa3nH'IHb!9 nonyaMITHpH'19CKH9 COOTHOIII9HHH 

nnH OliHCaHHH pe3ynhTaToB H3MepeHHil:. OnHaKo nnH nporHo3HpoBaHHH noneil: 

H3ny'I9HHH BOKpyr npoeKT!!pyeMb!X ycKOp!!Tenefi 9TII pe3ynbTaTbl MO:>KHO IIC!IO/Ib-

30BaTb nHIIIb C OOnhiiiOfi OCTOpO:>KHOCTb:I01 TaK KaK XapaKT9pHCTHKII HCTO'IHHKOB 

HsnyqeHHH MoryT ObiTh pasnH'IHbiMH. 

B naHHofi p8ooTe 9Kcnep!!MeHTanhHO onpeneneH Bhixon HefiTpOHOB pa3nH'I

HbiX sHepreTH'I9CKIIX rpynn ( ObiCTpbiX1 npoMe)KyTO'IHbiX H TennoBbiX HetiTpo

HOB) 113 BH9IIIHHX 38IIIHTHb!X CTGH CHHXpOUHKnoTpoHa 0l1Hl1 Ha 660 M 9B0 no

ny'leHHG T8KOfi HH~OpM8UHH HBnH9TCH !19pBb!M 9T8ITOM H3y'I9HHH CITQKTpanbHO

yrnOBb!X xap8KTepHCTIIK Hsny'leHHSI, BbiXO.QSIWero 38 sal!IHTY ycKopHTenSI. Kpo

Me TOf'01 9TH .QaHHb!9 H900XO.QI!Mbl .QnSI BblS!BneHHH B 3al!IHT9 yCKOpHTenH /IO

K8nhHb!X HCTO'IHHKOB yTe'IKH Hsny'leHHR. B /IHTepaType aToT aonpoc Mano 

H3y'leH. Mo:>KHO yKa3aTh 1 H8ITpHMep, /IIIIIIh H8 p86oTy/7 I, B KoTopofi orrpeneneH 

Bhixon ObiCTpbiX HefiTpOHOB 38 samHTy CHHXpoUHK/IOTpOH8 UEPH'8 H8 600 M9a. 

CHHXPOUIIK/IOTPOH Ol1Hl1 Ha 660 M 9B pacnono:>KeH BHyTpH oeTOHHOfi Ko

pooKH c pa3M9p8MH 52x38x32 M3. Tonl!IHHa oeTOHHblX CTeH !10 BCeMy nepH

MeTpy COCT8B/!Sl9T 2 Mo Bee CT9Hbl 1 KpOMe :10f'0-3ali8.QHOH1 HMQ!OT 39M/IHHY!O 

ooaanoBKY BbiCOTofi npHonHsHTenhHO 10 M. B :IOf'0-38llanHoil: cTeHe HMe:IOTCR 

4 oKoHHhiX rrpoeMa Ka>K.Qhifi p83MepoM 1,35x14 M2. TonmHHa aepxHero nepe

KpbiTHR cocTaBnReT "' 1 M ( oeToH, necoK, wnaK). Eonee neT8nhHoe onH

caHHe KOHCTpyKUIIH 38liiHTHblX COOpy:>KeHHfi CHHXpOUHK/IOTpOHa llpHBe.QeHO B pa-

OOT~i'8/ • 
C noMOl!IhJO nporropuHoH8nhHoro oopHoro c'I~T'II!Ka CHM0-5 c nonH9TH"'

neHOBhlMH saMennHTenRMH/9/ Ohl/IH H3MepeHhl nnoTHOCTH noToKoB ohlcTphlX 

H npOMQ)KyTO'!Hb!X HefiTpOHOB1 BbiXO.QSll!IHX qepe3 B8pXHee nepeKpb!THQ II 00-

KOBb!Q CT9Hbl 3.QaHHSl yCKOpi!TQ/!Sio l1C!IO/Ib30B8nHCb UH/IHH.QpH'IQCKHe 38MQ.Q/II!Te

/IH1 l!OKpb!Tb!Q Ka.QMHeM, . C TO/IlUHHO!O 3aMQil/IS!!OlU9f'O C/IOSl 40 MM ( .QeTeKTOp 1) 

H 120 MM (neTeKTop 2). Ha p11cyHKe rrpe.QcTaaneHa 3aBHCHMOCTh qyacTBI!Tenh

HocTH .QeTeKTOpa C TaKI!MH 3aMQll/IHTQ/IS!MII OT 9HeprHH HefiTpOHOB ( f i H f 2 ) • 

H8 sToM :>Ke pHcyHKe rrpencTaBneHbi TaK>Ke xapaKTepHCTHKH rHnoTeTH'IeCKHX 

.Q9TQKTOpOB1 'IYBCTBHTQ/IbHOCTb KOTOpb!X SIB/IRQTCH CyMMOfi ( KpHBaR 3) ( f t + 
+ f 2 ) H pa3HOCTb J (KpHBaSI 4) ( f 1 -0,6 f 2 ) 'IYBCTBHTQ/IbHOCTefi .QeTeKTO

pOB 1 H 2. TaKaR KOMoHHaUHR ooecne'IHBaeT nony"'IeHHe "nnHHHoro" C'I~T-
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"'IHKa a o6nacTH aHeprHH 1 as <E< 10 Mas ( cyMMa <ryacTBHTenhHOCTet!:) 

11 " ll/IHHHoro" C'I~T'II!Ka B oonacTH sHeprHt!: 1 sa < E < 0,1 M sa ( pasHOCTb 

"'IYBCTBHTenbHOCT9H)o nnoTHOCTb liOTOKa T9li/10Bb!X HetiTpOHOB H3MepR/IaCb 

c liOMOl!Ib!O B F 3 - C'I~T'IHKa oes 3aMe.Q/IHT9/!Slo B Ta6nHue np!!BeneHbl Bb!XO.Qbl 

Heil:TpOHOB qepe3 aepxHee nepeKpb!THe, OQKOBb!Q CT9Hbl CHHXpOUHK/IOTpOH8 

II CyMMapHbifi Bb!XO.Q ITO pesy/lbTaTaM 113MepeHHt!: ll/IOTHOCTH ITOTOKOB HetiTpO

HOB pa3/IH'!Hb!X 9H9pf'9TH'I9CKHX rpynn (TOK llpOTOHOB CHHXpOUHK/IOTpOHa H8 

Kpail:HHX opoHTaX "' 2 MKa). 0ruHoKa H3MepeHHfi BK/IJO'IaeT CTaTHCTH'IQCKyJO 

OIIIHOKy1 OIIIHOKY MOHHTOpHpOBaHHSl II norpeiiiHOCTb llp9.Q/10)!{9HHOf'O M9TO.Qa 

pa3.QQ/IQHHSI ITOTOKOB OblCTpb!X H llpOMe>KyTO'IHblX HetiTpOHOB, 0Ha COCTaB/!Sl9T 

.Q/!Sl ITOTOKOB OblCTpbiX, npOMe:>KyTO'IHbiX II T9!1/IOBblX HafiTpOHOB 25, 18 II 10%, 

COOTBeTCTBQHHOo n Of'p9IIIHOCTbo OOYCIIOB/IQHHaR paCC9SIHH9M HefiTpOHOB B B03-

nyxe, He y'IHThiBanacb. 

KaK ITOKa3biBa:IOT pe3y/lbTaTbl 113MepeHHH ( CM, Tao/IHUY) 1 HaHoonee HH

T9HCHBHbiM HCTO'IHHKOM yTe'!KH H3ny'I9HHSl RBnRJOTCSI OKOHHbl9 llpOeMblo BKnan 

TaKOf'O HCTO'IHHKa B CyMMapHblfi BbiXOll HefiTpOHOB pa3/IH'IHbiX SHepreTH'IQCKHX 

rpynn 3a 3aiiiHTY CHHXpOUHK/IOTpOHa COCTaB/!Sl9T 50-60%, 

nony'!eHHble SKCIT9p!!M9HTanbHbl8 naHHbie ITO BblXOlly Het!:TpOHOB pa3-

nH'IHblX sHepreTH'IeCKHX rpynn sa samHTy .CHHXPOUHKnoTpoHa Ol1Hl1 MoryT 

Ob!Tb HCITOnb30BaHbl lip!! perueHHH npooneM, CBSI3aHHbiX C ycTaHOB/IQHHQM pas~ 

MepOB CaHHTapH0-3al!IHTHbiX 30H ycKOpHTenefi !IpOTOHOB Ha Bb!COKHQ_,SHeprHHo 

A aTopbi npHsHaTenbHhi E.Cbi'I~BY sa KpHTH'IeCKHe saMe'laHHR rrp11 oocy:>K-

neHHH naHHoil: paooTbi, a TaK)Ke A .neTpoay sa liOMOIIIb llpH H3MepeHHRXo 

fl H T e p a T y p a 

I, CaHHTapHbie rrpaBHna pa6oTbi c paaHoaKTHBHhiMII aemecTBaMH H HCTO'IHHKaMH 

HOHH3Hpy!OIUHX H3JJy'leHHfi, rocaToM H3AaT, M, 1963. 

2, Utilization Studies for a 300 GeV Proton Syncrotron, CERN/ 

ECFA, 67/ 161 vol, II, 30 Ma.y, 1967, 

3, B,Moyer, I Ir.ternational Conference on Shielding around 

Accelerators, Paris, 1962, p.65. 

4, B.H.fle6eaea. nperrpHHT OIHHI P-2446, lly6Ha, 1965. 
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PHc. 1. qyBCTBHTenbHOCTb aeTeKTopa a aaBHCHMOCTH oT aHeprHH HeATpoHoB 

npH pa3nH'IHbiX TonlllHHax aaMeansuomero cno11. I - TonlllHHa aaMea-

IISIJOillero CIIOSI 40 MM ( (I ) ; 2 - T01IIIlHH8 38MeanSIJOillero CIIOSI 

120 MM ( (2 ), 3-4 - rHnOTBTH'!eCKHe aeTeKTOpbi C CYMM8pHoA 

(f I + r 2) ( 3) H pa3HOCTHOA Ut -0,6 r2)( 4) 'lyBCTBHTBIIbHOCTbJO aeTeK-

TopoB C TOIIIllHHOA 38MBlliiSIJOillero CIIOSI 40 H 120 MM 0 COOTBeT-

CTBeHHOo 

J 

z 
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