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PeMOHT, HaJ18,IUt8. H 06cnyDB8.HHe YCKOpHTeJlel 'IlS.CTHIl BliCOKHX 

3HeprHft H, B 'IlS.CTHOCTH, YCKOpHTeJlel npOTOHOB COn~HH c 06J1Y~eHH

eM nepCOHana B OCHOBHOM raMMa-H3ny~eHHeM HaBe~eHHoA PanHOaKTHBBOCTH. 

Y'POBHH I'8MM8.-H3ny~eHHR: ~OCTaTOllHO BeJUulH, Tax trro BKJl~ ero B 

nOllHYJ) ~03Y nepcoaana, KaK npaaaao , npeBlimaeT 60%/I-4/. 

O~HM 23 OCHOBHHX BCTOllHKKOB HH~PMaUHH ~ nporH03HpOBaHHH 

p~8.tUI0HHOI 06CTaHOBRH, KOTOpaH onpe~e1lJleTCH HaBe~eHHOI p8JtHOaK

THBHOCTnD, H BH60pa KOHCTpYKUHOHHOro MaTepHana c HaRMeHLmHM BHXO

~OM PanHOaKTHBHOCTH HBnHDTCH ~8HHHe/5~ nOJ1Y~eHHHe·c'nOMom~D nony- . 

3MIIBp~eCRHX annpoKCHMB.UHtl6/ ce~eHHa 06pa30BaHRR: PanHOHYKJIH~OB B 

npOTOS-fi,Jlepma: B38.HMO~elcTBHJ1X. 

BoA~e n03~Be annpoKCHManKB/71 co 3HaqaTeJlDHO CSollDmel TOllHOCTLD 

OilllCHB8.DT Ce~eHiUt 06pa30BaBiUl Jlet'Rn sr.nep-npo,1JYKTOB, sanpaaep 7Be , 
.IJ)IJI KOTOPOro annpoKCHM8.IUU/6/ MOryT ~aTD OTJlH1IHH OT 3RCnepBYeH

TaALHHX 3Ha~eHII B HeCKOJlLKO ~eCHTKOB pa3. C nOMO~ annpOKCBMa

UBl17/ MOmJO Taxe YlIHTllBaTD H 'npo.nyRTli nepH<I>epH~ec~ peâKl:Udt, • 

KOToplie npH oupe~eJleHHHX 06CTOHTellLCTBax ~ cymecTBe~ ~ 

B ~03Y OT H8Be~eHHOA PanHOaRTHBHOCtH. KpoMe TOro, annpOKC~H/7/ 
~ JUlep-MHIIIeHeLt c nOpK,IUCOBliM aoaepoa Z ~ 20 HBJlffiOTCH CaMHMB 

TO~HMK: CTaBnapTHOe OTKJlOHeHHe B~ClleHHliX ce~eHHA pacmeUlleHBa 

OTSOCHTeJlLHO 3KCrrepHMeH!8XbHHX He UpeBHmaeT ~%/7/. 

Uenb HacTOHmeA ,paCSOTli - nOJlY~TL pac~eTHlie naHHlie o BHXo~e 

H8Be~eHHOI ~OaKTHBHOCTH Ha OCHOBe paCSOTli17/ ~ CpaBHHTeJlDHO 

llerKHX MaTepH8AOB,B cny~ae KOTOpHX OZH~OCD HaHCSOJlDmee OT~~e 

OT pe3Y~DTaTOB/5{ U~eHHl:lX Ha OCHOBe/6/ . 
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BpeMeHHHe 3813HCHMOCTH MOU!HOC'tH norllollleHHOA .n03H (-H3nyqeBm
 

na e,nHHHtfifW! nOTOR ll8Jl8DItHX llpOTOHOB OT ' l -ro p8JU1OHYK11H.na, oopa


soaasaeroca B e,IUlHHIte MaCCH 06J1Y11eHHoro aemecraa, sa e,D.HHlRHOM
 

paCCT~HIIH OT TO'lletfifOro zaorponsoro HCTO'IIHlUt8. nonyqeBli Clle.IlYDlIlHM
 

o6pa30M: À' 7". À' t
_ A(t) == fi NA L- J.~~iJ: (- 1- e- L ') e-L, -.\ 

r: J J- • 
rne I i - raMMa - nOCTOHHHBH l-ro p8,1UloayRJlH.na; 

AIA - ,~C1l0 ABoraAPQi 

dj - BeCOBWI ,Il01lH j -ro aJleMeHTa HCCJIa.ny9Moro MaTepH8JIa; 

Aj - aToMHHI sec j -ro an.eM6HTa; 

ÕiJ - cexeaae 06pa30BaHmI i -ro pa,llHoayKJlH,lJA npa B33HM0,Iteit

CTBHH nepaassoro nporoaa c SI,Iij>OM ) -co 3n.el4~HTa; 

, À i. - nOCTOHHHaa b"-pacIlaJJ,a i-ro Pa.u.HOBYRlUI,lJA. 

He06xo.II.HMHe .Il1lJI CpaBHeHBH aRCnepHMeHTaJl:bHHe ;u.aBHIle/8/ nOJ1YqeHH 

o~11YlleHH.eM B TQ'tI8ms:e 1 11 npoTOHaMH c auepI'lile! 12 raB pa3J1HtmHX 

COCT8BAaD~ 6eToHa. 

lIa pzc, 1 l! 2 npe,llCTaBl1eHH paccsaeaaaae c acnoassosaaaea 

aIIIIpORC~6,7/ H SRcn8POeHTQJI:bBHe/8/ 3HalleBBSl F}(t), a TaDe 

. 8RcnepEM9BTaJIDHWQ 3aBHCm&OCTII P{t) =4 R(t) ,lJ)1Ji MpS.Mopa B 
, 78 22JI 24 AI 

[(eMaRTa. IlOJ1Y1leHHHe pe3Yl1:bTaTH ;ll)Ui P8JlBOBY1t7J..BJJ.OB e, /VQ B tva:
 
nORaSHB8IlT, q:,ro annpoKCJllll8.UHH/6/ .n.am OTJIl['qJ(8 npoepBO B 2-3 paaa,
 

a/7/. - He ooaee 50%. IlpJl61lH3HTell:bBO c TaRoA ae TOllBOCT:bJ) 6Y,IleT
 

onpe.neJJJlT:bCJI MOIIIBOCT:b ,IlOSH or acez o6pa30BaBmnCK P8JtHOUYIU1H,IlOB,
 

T.K. YKa38HHHe Pa,IlHOHYK1J.IUVi ,n.aDT ocuoaaoâ BRJIa,n B noae H3JJYlleBJISI
 

OT HaBe,lleHHol Pa,IlHOaKTKBHOCTH (CM.pHC.3).
 

Ka pe3YJl:bT8.TOB pacxere MOlllHOCTH .n03H OT rpwpHTa (pHc.4) CAe


,IlYeT, '\{TO }f:Cn0l1:b30BSHHe a1mPORCHIIB.IlHA/6/ npHBO,D.HT K 3aHDeHHIJ
 

npl!MepHO B 3 paaa .Il1lJI ,It011I'ODBYlIleA KOMlIOH9BTH, onpe,lle1lHeMoA 7 & .
 
11e r'

KopoTKOUBYmaJI e KOMfiOH9HTa, 06YC1l0B.neHHWI , COBceM se I 

(
I 

pacClDIT.HBae,-CSl. AnnPORCBMamIa17/ n03B01lJmT nOJ1Y1J8.TL CeqeHU oopa

30BaBKR: "8e H "c npll 60M6ap,D.HpoBRe rpaif>BTa npoeoasaa, npaxTII

qeCRa cOBnaAaDlIlHe c ~KCnepKMeHT8JI:bHHMB. 
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Pilc.I 

BpeMeHHHe 3aBHCHMOCTH MOlIlBOCTH noraoneaaoã ,Il03H R(I.).ItJlH 
r8e ,24Na H PU:},lJ)1Ji acex Pa,u.HOHY.KJlB,IlOB., 06pa30BaBDIliIXeR: B 

MPaMope nOClle 06ny'tleHBH B TeqeHHe 1'11 npoTOHaMH c 8He~rHeA 

12 raB 

0_0 __c--" - 8RcnepoeHrf8/ ; pacsers -'-- no/6/ , _ no/7/). 

RoppeKTHoe.onpe~elleHBe BHXOAa HaBe.neHRoA ~OaKTHBHOCTB B 

cpene , npoTHeBHOCTL ROTOpol npessaaer ,IJ)'lllHY csooonaoro npo6era 

nepBHqaOrO npoToaa ,IlO Heynpyroro B3aHMO,llelcTBHJI, Tpe6yeT ytleTa 

06pa3YJlUtl1XCfI pa,nHOHYIUlB,IlOB B pea.RIUUIX BTOpH'iHHX lIaCTHIt. 

MO,llenapOBaHHe MeTo~oM MOBTe-Kap1l0 nponecca Hapa60TKH aKTHB

ROCTH B TOllCTOI Me.D.BoA MHmeHH npH 60M6ap.IlHpOBKe ee npoTOH8MH c 

3HeprHeA 3,65 raB nOKa3a1l0, '\{TO BTOpH1iHHe lIaCTHU.H c aHeprzeA 

I:. 300 MaB onpeneaanr ae MeBee 50% pa,nHOaRTHBHOCTH/
9/ ollpneM HX 

BK1la,D. C YBe11HqeSHeM TO~BH MHmeHH BospacTaeT. 
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P:ac.2 

BpeMeHlme SaBHCHMOCTH MOII{HOCTl'I nOr1l0meHHOI ,IJ.OSH flft) ,IJ.J1H 

7Be ,22Na ,2'1Na H P(t),IJ,JlJI soar PaIUiOHYRJlH,IJ.OB,06pa.sOBaBlIIHXeR: 

B ueMeHTe nocne 06ny~eHHH B Te~eHHe 1~ rrpOTOHaMH c sHeprueA 

12 rsa 
/8/. /6/ /7/(-- -SRCnepHMeHT'· t pac~eT: - - - no , - •-.- no ). 

06paSOB8BHe P8,IJ.HOaKTHBHHX HSOTonOB MenH B nepH~p~ecKHX 

peaxnRRX BTOp~ BelTpoHoB c ~aMH eCTecTBeBHol ~e~ npoHcxo

,IJ.BT c ce~eHRroMH, sHa~Ten1HO 60n1mKMl'I, ~eM B aTHX se pe~ 

nepB~ npoToHoB. OTHocHTen1Ho BHCOKaff CKOpOCT1pa.CnanOB aTBX 

p8,IU!OBYR.7llI,IJ.OB npBBOJUfT K TOM;Y. -erro B Hall8Jl:bBaI MOMeHT nocne 06

11Y1Iesa& BaBe,IJ.eHHaJI P8J1.HOaKTBBHOCTL Me,IUlol MIlIlIeHB OTnpe,lleJlJleTeR: 

BTOp1llmHMll ~Tmwm npa.RTnec1CH aa 90%. 
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BpeMeHHHe SaBHCKMOCTH OTHOCHTen1HHX BKlla,IJ.OB ~;I)'pa,IJ.HOHYKnH
78 22M 24M,IJ.OB e , a H a B MOOUlOCT1 noraoaesaoã ,IJ.OSH MpaMopa 

(a) li neaeara (6), 06JlY~eHmn: nporosasa c aaepraeã 12 TaB B 

Te~eHHe I ~. 

if
 

Y~THB8H BaZBelmyD poA:b B COCTOHBHe MeTO,IJ.OB oueHOR ~oax


THBBOCT., BaBe,lleSBOI npoTOBaMH BHCOKBX 8HeprH!, He06xo,IJ.RMO no


~eHH8 60Jlee Y,IJ.06HHX ~ npaKT~ecKOro HcnOn1S0BaBHH ~epHo


WHs~ecKHX KOHCTaHT Ha OCHOBe nOJ1YaMITHp~eCKKX annpoRcKMaUK!/7/
 

ce~eBHI 06p830BElHHH Pa,IJ.HOHYKnH,IJ.OB B npoToB-fl,IJ.epHHX BSaKMO,IJ.ettcT


BBHX. llpHMeHeHHe TaKHX ~HHX n03B01lHT 3Ha~TenhHO nOBHCHT1
 

6esonacBocT1 pa60TH H8 BHcoROsaepreTHqeCKRX rrpoToHHHX YCKop~TenffX. 

t.4 
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PaC~eTHYe BpeMeHHHe 3aBHCRMOCTB MO~OCTS nornomeHHoA ~03H
 

l1JlJt rp8l{lHTa, OÓJIY~eHHoro npoTOHaMH C saepraeã 12 TaB B
 

Te~eHHe 1 ~ (1 - no/7/, 2 - no/6/) •
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HET nH nPOBEnOB B BAWEA BHBnHOTEKE? 
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TRMenwX MOHO&. AnymTa, 1983. 

TPYAW pa6o~ero coae•aHMR no npo6neHaH Man~eHMR 
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TPYAW 7 He*AYHaPOAHoro coae•aHMR no npo6neHaH 
K88HT08oH TeOPMM nanR. AnymT8
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TPYAW VII He•AYHapoAHoro ceMMHapa no npo6neHBH 
~M3MKM BWCOKMX 3HeprMH. AY6Ha, 1984. 

TPYAW m He*AyHaPDAHOro CMHnc3MyHa no Ma6paHHWM 
npo6neHaH CT8TMCTM~eCKoH MeXaHMKM. /ly6Ha,1981t. 
/2 TOMa/ 

TpyAw V He•AYHapOAHoro coae~aHHA no npo-
6neMaH MaTeHaTH~ecxoro HOAenHpoaaHHA, npo
rpaMHHPDBaHHO H HaTeHaTH~eCKHH HeTOAaH pewe
HMA ~H3H~eCKHX 3aAa~ • .11y6Ha, 1983 

TPYAw IX Bcecoo3Horo coae~aHHA no ycxopHTenAH 
3apAMeHHwx ~aCTHq. AY6Ha, 1984 /2 TOHa/ 

TPYAw He•AyHapoAHO~ wxonw no CTpyxType 
AAPa, AnywTa, 1985. 

TpyAw Me*AYHapoAHoro coae~aHHR no aHanHTH~eCKHM 
9~4HCneHHRM Ha 36M H HX npHMeHeHH~ B TeOpeTH4e
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3 p, 30 IC, 

5 p. DO IC. 

2 p. 50 IC, 

6 p. 55 IC, 

2 p. 00 IC • 

It p. 50 IC, 

It p. 30 tc • 

5 p, 50 IC. 
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3 p. 50 K. 

13 p.so x. 

3 p, 75 K. 

.. p. 

4 p, 80 K. 

It p. 50 K. 

38K83~ Ha YDOMHHyTble KHHrH MOrYT O~Th HarrpaaneHbl no BAPecy: 
101000 MOCKBa, fnaBnO'ITBMT, n/R 79 

H3ABTen&CKHH OTQen 06~eQHHeHHOro HHCTHTYTa RQepHbiX HccneAOBaHH# 

AcTanoa A.A., KoMoqKoB M.M. 
PaAHOaKTHBHOCTb, HaBeAeHHaH npoToHaMH 
BbJCOKHX 3HeprHH 

Pl6-87-3IO 

llpeACTaBneHbl pe3YRbTaTbl pacqeTa MO~HOCTH A03bl raMMa
H3nyqeHHH HaBeAeHHOH PaAHOaKTHBHOCTH, nonyqeHHbJe Ha oc
HOBe COBpeMeHHOH annpOKCHM~HH ceqeHHH o6pa3oBaHHH PaAHO 
HYKRHAOB B npoToH-HAepHbiX B3aHMOAeHCTBHHX. CornacHe c 
3KCnepHMeHTanbHbJMH AaHHbJMH MO~eT 6b1Tb He xy~e 50%, qTO 
B 4-6 pa3 yny~aeT ToqHoCTb pacqeTa, ocHoBaHHoro Ha an
npoKCHMa~H PYACTaMa AnH nerKHX HAep. 

Pa6oTa awnonHeHa B 0TAene PaAHa~HOHHo:H 6e3onacHOCTH 
H PaAHa~HoHHbJX HccneAoBaHH:H OfiHH. 

llpenpHHT 06'be,lliDU!HHoro HHCTHTYTa R:,llepHhiX HcCJie,lloBaHHif. ,L(y6Ha 1987 

llepeBoA O.C.BHHorpaAoao:H 

Astapov A.A., Komochkov M.M. 
Radioactivity Induced by High Energy 
Protons 

Pl6-87-310 

Calculation results on the induced radioactivity gamma
radiation dose power obtained by the complete approxima
tion of radionuclide production cross sections in proton
nucleus interactions are presented. Agreement with the 
experimental data may be not worse than 50%. That is by 
a factor of 4-6 better than the accuracy of the calcula
tion based on Rudstam's approximation for light nuclei. 

The investigation has been performed at the Department 
of Radiation Safety and Radiation Researches, JINR. 
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