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Y coeepweHCTBOBaHHe CHHXPOUHKHOTpOHa I 1 
/ Jla6opa-

TopHH 11,llepHLIX npo6neM OHJIH C nenLIO DOBLIWeHHJI HHTeH • 

, CBBHOCTII ny11Ka npOTOHOB H BTOPH11HLIX 11aCTBU B HeCKOHLKO 

,llec.11TKOB pa3 npueeno K ueo6xo,llHMOCTH 6onee TO11Horo 

ycTaHoeneHBJI CTeneHH pa,llHaUHOHHOB onaCHOCTB. o6ycnoe

neHHOB HaBe,lleHHOB aKTHBHOCTLIO. 11eM TO. KOTopoe MO>KHO 

oneHIITL no npe,llwecTBYIOI.QBM pa6oTaM /1-3/:· B 11aCTHOCTH. 

3TO OTHOCHTCJI K oneHKe pa,nuanHOHHOH o6cTaHOBKII BO 

epeM.11 peKOHCTPYKUHH YCKOpHTenJI. Pa,nuoaKTHBHOe o6opy

,llOBaHHe. CTpOHTenLHLie ·B KOHCTPYKl.{HOHHLie MaTepuanLI. 

KOTOpble 6y,llyT y,llaneHLI H3 3ana YCKOPBTenJI. MoryT npe,ll· 

CTRBilJITL onacHOCTL. no3TOMY BCTaeT eonpoc O cnoco6ax 

ero npeMeHHoro xpaueHHR u 3axopoueuas. ~nJI peweuu.11 

3TOti 3a,lla11B ueo6XO,llBMO 3HaIIHe COCTaea pa,llBOaKTHBHLIX 

B3OTonoe H BX aKTBBHOCTH D y,nanJleMLIX MaTepuanax.EcnH 

,llilJI MaTepuanoa. 06ny11aeMLIX npOTOHRMB. HaBe,lleHHYIO aK· 

THBHOCTL MO>KHO pacC11HTaTL / 3 /, ucnonL3YJI H3BeCTHLie 

ce11eHBJ1 aKTBaanua. TO ,lln.11 MaTepuanoa. 06ny11aeMLIX pac

ce.11HHLIMB HeBTPOHaMB. HH4>opMaUBB ,llnR pac11eTOB RBHO He

,llOCTa TO11HO. QenL Haweii pa60TLI - HRBTH OCHOBHLie 3aKO· 

HOMepHOCTH aKTBBaUBH KOHCTPYKUHOHHLIX H CTpOBTeHLHLIX 

MaTepuanoe e none pacceJ1HHoro u3ny11eHHJ1 ueiiTpouoa. 

KOTOpble no3BOHBnH 6LI nporHO3HpOBaTL HaBe,lleHHYIO aKTHB· 

HOCTL B mo6oii TO11Ke 3ana YCKOpHTenJI. PeweHHe 3TOB 

3R,llR11H ocyLQeCTBilJIIlOCL nyTeM onpe,lleneHHJI pa,llHOH3OTOD· 

uoro cocTaBa n 06ny11eHHLIX 06pa3nax Ma Tepuanoa H H3Mepe -

HHJI MOll.{HOCTeii ,llO3 B3ny11e11HJ1 OT uaBe,lleHHOB aKTHBHOCTH. 

AKTHBHOCT,L H3OTOnOB H MOLQHOCTH ,llO3 OT HaBe,lleHHOB aK

THBHOCTH conocTaBHJlnBCL C nnOTHOCTJIMH DOTOKOB ueiiTpO~ 

HOB pa3IlH11HLIX 3HepreTH11eCKHX rpynn. H3MepeHHLIX nopo

roBLIMH )leTeKTopaMH. Pa6oTa BLinonusnacL TOHLKO ,llHJI 
, I 

raMMa ·H,3ny11aIOll.{HX H3OTonoe. 
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1. O6pa3lJbl Mamepua.1106, Memo<) U3MepeHUJI U npU60pbl 

B Ka'leCTBe CTpOHTeilbHLIX H KOHCTpyKnHOHHLIX MaTepua

IlOB 6LJilH B3.IITLI o6pa3nLI >Kene3a, o6LI'IHOro 6eTOHa, Me'AH 

H anIOMHHH.11 B pa3IlH'IHLIX TO'IKax 3ana YCKOPHTen.11 / puc. 1/. 
Ka>K'AOMY 06pa3ny 6LJn npHCBOeH HOMep, COOTBeTCTBYIOII.UIH 

TO'IKe OT6opa. H3MepeHHe aKTHBHOCTH H30TOilOB B o6pa3nax 

npOBO'AHilH C IlOMOiqblO cneKTPOMeTpOB, O'AHH H3 KOTOpLIX 

HMen B Ka11ecTBe 'AeTeKTopa KpHcTann Na J (Tl) pa3MepoM 

80. x 60 MM, 'APYrOH - Ge ~Li) 06'beMOM 28 CM~ ,l(n.11 oneHKH 

nepHO'AOB nonypacna'Aa H30TOilOB H3MepeHH.II aKTHBHOCTH 

o6pa3nOB npOBO'AHilHCb C IlOMOinbIO Ge~Li)-'AeTeKTOpa cnyCT.11 

uecKOilbKO 11acoB H cnycTJI 3 MecHna nocne Kouna 06ny11e

HH.11. lf30TonLI H'AeHTHtiiunupoBanucL nyTeM conocTaBneuu.11 

H3MepeHHLIX 3HeprHii raMMa-KBaHTOB C HX Ta6nH'IHLIMH 

3Ha'leHHHMH / 4 /_ Owu6Ka OTHOCHTeilbHLIX H3MepeHHii aKTHB

HOCTH .He npeBhlwaeT So/o, OWH6Ka 3Ha'leHHii aKTHBHOCTH 

B a6COillOTHbIX e'AUHHnax COCTaBnHeT 20o/o; CIO'Aa BXO'AHT 

OWH6Ka onpe'AeileHH.11 3cW>eKTHBHOCTH 'ACTeKTOPOB 'AilH H3-

MepeHHH a.KTHBHOCTH o6'heMHLIX 06pa3noB. 

B Ka)KJl;OH TO'IKe OT6opa o6pa3nOB 6LJilH oneueHLI IlilOTH0 -

CTH no;:roKOB HeiiTpOHOB pa3IlH'IHLIX 3Hepnnu11eCKHX rpynn 

C UOMOinblO aI<THBanHOHHLIX 'AeTeKTOpOB: HH'AHJI, tlioccpop~. 

anIOMHHHH B yrnepo'Aa. Hcnonb30Banuci. peaKU:HH: 

1~;1n(~.y)}l6m1n ,31Ptn,y)32p , 3lp(n,p) 3Isi· 
~ Al(n,a) , Na , 27Al(n ,spall)1~. 12C(n ,2n) 11 c. ,I(aHHLie 

0 ce'leHHJIX 3THX peaKnu:ii B 3aBHCHMOCTB OT 3HeprBH ueiiT

pOHOB o{E) B3.IITLI H3 pa6oT/ 5- 7 /. 3Ha'leHHe IlilOTHOCTeii IlOTO -

K0B HeiiTpOHOB ~ B a6COillOTHLIX e'AHHHnax onpe'AeilJlllHCb 

H3 COOTHOWeHHH: 

~= 
A 

N ii 
JI 

E Ma.Kc EMaKc 

a = J a (E) f (E) dE / J f (E) dE . 
E E 

rrop rrop 

3'AeCb A - .aKTHBHOCTb H30Tona, 06pa3y10ineroc.11 B HHTepe

cyroineii Hae peaxnuu B 'AeTeKTope, N JI - 11ucno H'Aep, 

f (E) - . cneKTP pacce.HHHLIX HeiiTpOH0B B 3ane YCKOpHTen.11 

npHHHMaeTC.11 B 3HepreTH'leCKOM HHTepBane 0,4 3B7D,5M3B 
B tlJopMe E-1 , B HHTepBane 0,5 7 12 M3B, H'AeHTH'IHLIM 

H3MepeHHOMY B pa6oTe /B/ H B HHTepBane OT· 12 'AO 680 M3B 

4 

. •.: 

, ! 

(. 
}\, 

) 

! 
·' 

·1 

Puc. 1. Pacno.11oxe1-1ue Mecm om6opa npo6 Mamepua.11oe Ha 
paouoaKmue1-1ocmb e 3a.11e cu1-1xpo11uK.11ompo1-1a. 
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G. HaeeoeUHQJl aKIIIU6H0Cl/lb 

,l(airnLie no H30TOnHOMY COCTaBy H aKTHBHOCTJIM 06pa3-

ll;OB >KeJie3a npnBeAeHLI B 111a6A. 2. HaJIHlfHe H30Tona 
600, B 

o6pa3n;ax >KeJie3a cAenano n;enecoo6pa3HLIM npoBecTH ux 

aKTHBan;HOHHLIH aHaJIH3. Pe3yJILTaTLI aHaJIH3a npHBeAeHLI 

B 111a6A. 3. 60 59 56 
lfaoTonLI Co , Fe H Mn, npucyTCTBYIOUUle B 06-

pa3n;ax >KeJie3a, o6pa3yroTCJI Ha TenJIOBLIX H npoMe>KyTOlfHl,JX 
u u / IO/ 

HeHTpouax, C xopowo H3BeCTHLIMH ce11eHHJIMH peaxn;HH , 

n03T0My 6LIJI npOH3BeAeH pac11eT aKTHBHOCTH 3THX H30TonoB 

B 06pa3n;ax 'AJIJI cpaBHeHHJI C pe3yJILTaTaMH H3MepeHHH. 

, B pac11eTax HCnOJIL30BaJIHCL AaHHLie H3MepeHHH O nJIOTHO· 

CTJIX nOTOKOB HeiiTpOHOB H KOJIHlfeCTBaX npHMeceiiB>KeJie3e. 

IIpH ~ac11eTe aKTHBHOCTH 
56

Mn TaK>Ke YlfHTLIBaJiaCL peaIC

nHJI 
6

Fe(n,p) 
56

Mn. Pe3yJILTaTLI H3Mepeuuii H pac11eT0B 

cornacyroTCJI BnoJIHe YAOBJieTBOPHTeJILHO. 

BeJIHlfHHa aKTHBHOCTH 54Mn a o6pa3n;ax >KeJie3a A 1 npo

nopn;HoHaJILHa aeJIHlfHHe nJIOTHOCTH nOTOICa 6LICTpLIX HeiiT· 

poHoB c :1HeprHJ1MH oT 2 AO 20 M3B IP 2 -:2o , H3Mepe1rnoii 

aKTHBall;HOHHLIM AeTeKTOpOM H3 <boc<bopa. Mo>KHO 3anucaTL: 

A1 = k 1P 2 .,.20 , rAe k - xo:1<l>4>un;ueHT nponopn;HoHaJILHOCTH. 

3TO MO>KHO o6'LHCHHTL TeM, lfTO nopor o6pa30BaHHH 54 Mn 

H3 >KeJie3a HH3KHH H B o6JiaCTH 3Hepruii 3<b4>eKTHBHoro 

o6pa30BaHHJI 3Toro H30TOila <bopMa cneKTpa HeHTPOHOB 

H3MeHJieTCJI He3Ha11HTeJILHO B mo6LIX T011Kax 3aJia ycxopu-

TeJIJI • 52 48 
3aBHCHMOCTL aKTHBHOCTeii H30TOilOB Mn H u OT 

IlJIOTHOCTeii IlOTOKOB HeiiTpOHOB HaiiAeHa B <bopMe: 

Ai= k i ( 1-1,Srn)~> ,rAe Ai - aKTHBHOCTL i -ro H30Tona: 

52Mn HJIH 48U ; f i • IC03<l>4>Hn;HeHT nponopn;HOHaJILHOCTH; 

IP,>20 - ~JIOTHOCTL noToKaHeii:TpOHOBC 3HeprueiiE·>2OM3B; 

rn- ,K03<l>4>Hn;HeHT >KeCTKOCTH cneKTpa HeHTPOHOB, onpeAe· 

JIJleMLIH KaK rn = IP> 20 / IP2 .,. 20 • <l>opMyJia noAo6paHa AJIJI 

0,08 <rn < 0,4. 
lloporu peaxn;uii 06pa3oaaHHJ1 

52 
Mn H 

48 U H3 >KeJie3a 

BLICOICHe, H BLIXOALI 3THX H3 OTOilOB 3aBHCJIT OT <bopMLI cneKT • 

pa HeHTPOHOB B BLICOK03HepreTH11eCKOH o6JiaCTH. 

H30TOilLI 51 Cr , 46 Sc , 52 Fe u44msc BHOCJIT MaJILIH 

BKJiaA B paAHall;HOHHYIO onaCHOCTL no cpaBHeHHIO C pac -

CMOTpeHHLIMH BLIWe. 

8 

., 
i 

,:,, 

Ta6nun;a 2 
AKTHBHOCTL H30TOn0B, Ha6JIIOAaeMLIX B >KeJie3e * 

/pacn/z.ceK/ 

!ri30TOIT I H O 1,1 8 I! o c5 I! a a g a 
l I 2 I 3 I 4 I 5 I 6 

toco -
15 4,5 14 IO 9,2 1,7 

~Ye 46 18 6,0 6,7 5,7 4,2 

S'.fll/1;, 1300 520 350 IIO 73 97 

Pt.Ill~ 340 160 12 6,6 4,3 0,67 

S'J, ./I.I ft, 92 21 3,6 1,4 1,3 >0,3 
,2.:Te 21 1,7 I,2 >0,5 >0,5 >0,5 
5/Vt,, 210 74 19 >IO >IO ?IO 

"'V 47 9,9 2,2 0,72 >0,5 >0,5 

"' Je, IO 7,0 1,2 >0,3 0,6 >0,3 

"""' 1t- 7,8 5,4 o,a >0,5 :,,,0,5 >0,5 

* 3aaqeang aKTllBHOCTll npnaeaeHhI anH 6ecKoaeqaoro apeMeHn 
o6nyqeang, apeMH nocne Kaaua o6nyqeang paaao aynro. 
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H,neHTHil>HUHPOBaHHLie H30TOilLI B o6LI11HOM 6eToHe H HX 

y,neJILHLie aKTHBHOCTH npHBe,neHLI B maoA. 4. HaH60Jiee 

onaCHLIMH H30TOilaMH B 6eToHe JIBJIJIIOTCJI 
24 Na H 

22 Na . 
3aKOHOMepHOCTH ?6~a30BaHHJI 

24 Na B 6eTOHe no,npo6HO 

OilHCaHLI B pa6oTe I /.IlpH aHaJIH3e pe3yJILTaTOB o6pa3oBa

HHJI 22Na B 6eToHe HaM He y,naJIOCL ycTaHOBHTL o,nH03Ha11-

Hy10 3aKOHOMepHOCTL aKTHBHOCTH OT IlJIOTHOCTH IlOTOKa 

HeHTpOHOB. 3To MO:lKHO o6'LJICHHTL TeM, 'ITO 
22 Na B 6eTOHe, 

B OCHOBHOM, 06pa3yeTCJI H3 KpeMHHJI H HaTpHJI C CHJILHO 

OTJIH'lalOIJ.lHMHCJI noporaMH peaKUHH H H3MeHeHHe cneKTpa 

He:iiTpOHOB CKa3LIBaeTCJI Ha 3THX KaHaJiax o6pa30BaHHJI 

no-p~3HOMy. KpoMe Toro, XHMH'leCKHH COCTaB 6eTOHa o.n

HOH H TOH )Ke MapKH MO:lKeT 6LITL pa3JIH11HLIM / 
11 

{ o!:fYT -

CTBHe npOCTOro COOTBeTCTBHJI Me)K.qy aKTHBHOCTLIO Na 
H IlJIOTHOCTLIO IlOTOKa He~TpOHOB npHBO,nHT K TOMY, 'ITO 

nony11eHHLie pe3yJILTaTLI Il03BOJIJIIOT nporH03BPOBaTL HaBe

,neHHYIO aKTBBHOCTL B o6LI11HOM 6eToHe C Heonpe,neJieH

HOCTLIO, xapaKTepB3YIOIJ.leHCJI KOJ4>'1>HUHeHTOM 2 /cM. maoA. 1 
H 4/. 

54 56 
H30TOilLI Mn B Mn B 06pa3uax 6eToHa o6pa3yIOTCJI 

H3 npHMeceii :lKeJie3a B MapraHua, Il03TOMY, 3HaJI KOJIB11ecT

BO npHMeceii, MO:lKHO paCC'IBTaTL HX aKTHBHOCTL. H30TOil 

7 Be 06pa3yeTCJI, B OCHOBHOM, H3 KHCJiopo,na B yrnepo,na, 

npucyTCTBYIOlllBX B 6eToHe. BKna.n B30Tona 
7 Be B o6Ulyro 

aKTBBHOCTL 6eTOHa He3Ha11BTeJieH. 

CocTaB H30TOilOB H HX y,neJILHLie aKTHBHOCTB B Me.nu 

H aJIIOMHHBB npHBe,neHJ,I B maoA. 5. O6pa3ULI Me.nu B aJIIOMH

BBJI, a TaK:lKe HeKOTOpLie o6pa3ULI :lKeJie3a H o6LI11HOrO 6e

TOHa 06ny11aJIBCL B npHMepHO o,nHHaKOBLIX IlOJIJIX HeiiTpOHOB 

/cM. 1/IQOA. 1/. 3TO Il03BOJIBJIO cpaBHHTL pa3HLie MaTe

pBaJILI no BX pa,nBaUHOHHOB onacHOCTB OT HaBe,neHHOB aKTBB

HOCTH. CpaBHBBaJIBCL CYM,MLI npoB3Be,neHHB y,neJILHOB aKTBB

HOCTB 06pa3yeMLIX B30TOilOB Ha BX IlOJIHLie raMMa-no

CTOJIHHLie .I1.JIJ1'' Ka:lK,nOrO MaTepHaJia. ,lJ;JIJI :lKeJie3a, Me,nB, 

aJIIOMHHBJI B 6eToHa' COOTHOWeHBJI 3THX BeJIB'IHH npB 6ec

KOHe11HOM 06ny11eHBH, COOTBeTCTBeHHO, CJie,nyroIUHe: 10 : 
20 : 10 : 1 11epe3 1 11ac B 1 : 0,6 : 0,4 : 0,1 - 11epe3 

90 ,nHeii nocne Ko Hua 06ny11eHBJ1. 
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2'tfi/tL 
22ffe 
-1-f3e 
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Ta6J1Hu;a 4 • 
AKTHBHOCTL H30TOilOB, Ha6mo.Z(aeMhlX B 6eToHe* / pacn/ceK.z/ 

H O M 8 p 0 6 p a 3 ~ a 

7 8 I 9 ! IO ' II . . 
33 38 ~ ** 4,7 

2,I I,I 0,34 ft 0,095 

42 28 . 9,3 ft 4,5 

II 6,6 2 I , 0,64 O,I9 

4I 12 2,I D ft 

Ta6nuu;a 5 
AKTHBHOCTL H30TOITOB, Ha6mo,Z(aeMLIX B Me.Z(H H aruoMHHHH * 

/pacn/z.ceK/ 

! 

M e .zi; I:, A JI JO M HHl1tt 

. . 

I4 

ft 

** 
H 

0,75 

ft 

l130TOII AKTHBHOCTI:, ! 11:30TOII ! AKT0:BHOCTI, 
! ! 

Gftcl/4, 2,3 ro4 5°:Jlj fl,, 990 
Go Co 45 5Vlf ---~ IO 
ssCo 96 2'1.Jl/a,, 400 

j-1 22P0-Co 39 50 
sr,co 9,4 
~~In,. I? 

* 3HaqeH11H 8RTHBHOCTH npHBe~eHO .zi;Jifl 6eCROHeqHoro BP8M8Hl1 

o6nyqefil1fl, Bp8Mff IlOCJie ROH~a oonyqeHHH paBHO Hynro. 
~ ft ARTHBHOCTb ~aHHOro H30TOITa He M3M8PHJI8CI:,. 



3. CoomHOUleHU.R MeJICOY n110111HOCIII.RMU nomOK06 HeilmpoH06 

u MOUIHOCIII.RMU 003 om HaaeoeHHOU QK111U6HOC111U 

H3MepeHHJI MOUUIOCTeii ,no3 raMMa-u3nyqeHHJI HaBe,neH

HOH aKTHBHOCTH B 3ane CHHXPOUHKilOTpoHa B ToqKaX 4, 6, 
9 u 13 / puc. 1/ npoBO,nHnHCb c IlOMOmblO CTaHnapTHLIX 

A03HMeTpH'leCKHX npH6opoB cnycTJI 5 ,nHeii nocne ocTaHOBKH 

ycKOPHTenJI. IlorpeWHOCTb H3MepeHHH npa6opoB - 20~. 

KpoMe Toro, B 3THX )Ke TO'IKaX H3MepJIIlH MOUUIOCTb ,no3LI 

raMMa -a3ny'leHHJI HenocpeACTBeHHO OT KOHCTpyKUHH 

/ puc. 2/, orpa,nHB ax 3aIUHTOii OT BilHJIHHJI raMMa-H3nyqeHHJI 

npyrax qacTeii 3ana. ~nJI cpaBHeHHJI c H3MepeHHLIMH 3Ha-

'leHHJIMH 6LIIlH npoBe,neHLI pac'leTLI MOmHOCTeii ,n03 OT raM

Ma -H.3Ily'leHHJI HaBeneHHOH aKTHBHOCTH. IlpH 3TOM acnonb-

3OBancJI COCTaB H3OTOilOB B KOHCTPYKUHJIX, onpe,neneHHLIH 

B ,naHHOH pa6oTe. Pac'leT npoBOAHilCJI c IlOMOmblO ~opMyn 

H3 cnpaBO'IHHKa/ 12/. Pe3YilbTaTLI H3MepeHHH H pacqeTOB 

npuBe,neHLI B ma611. 6. 

E1,1no npoBe,neHo conocTaeneHHe ,naHHblX o nnoTHoCTJIX 

IlOTOKOB HeiiTpOHOB / ma611. 1/ H MOUUIOCTJIX A03 OT Haee

,neHHOH aKTHBHOCTH /ma611. 6/, KaK 3TO nenanocb B pa6o

TaX / 1 •21 . IIOCTOJIHCTBO COOTHOWeHHJI Ha6nronaeTCJI Me)K_ny 

MomHoCTblO ,no3LI raMMa-a3nyqeHHJ1 OT HaeeneHHOii aKTaa

HOCTH H IlilOTHOCTblO IlOTOKa HeiiTpOHOB C 3HeprHJIMH 

2< E < 20 M3B TonLKO AHJI pe3ynLTaTOB H3MepeHaii 6e3 
, n 
3aIUHTLI. ~IlJI TO'leK C npJIMOH BHAHMOCTblO eaKYYMHOH Ka-

Mepbl COOTHOWeHHe, npHHHMaeMoe B nHTepa Type/ I •
21

, Bbl

nonHJleTCJI C TO'IHOCTblO, xapa.KTepH3YIDmeiiCJI K03~HUHeH

TOM 2. y CTaHOBileHO TaK)Ke. 'ITO ,nnJI TO'leK, 3a TeHeHHLIX 

JlpMOM MarHHTa, 3TO COOTHOWeHHe B 3 pa3a 6onbwe. 

H3MepeHHJI IlOKa3ailH, qTO MOUUIOCTb A03bl raMMa

H3ny'leHHJI OT HaBeneHHOH aKTHBHOCTH nyaHTa JIBilJleTCJI no

MHHHPYIOmeii TOilLKO B6nH3H ycKopaTenJI; _B ,npyrax MeCTaX 

MomHOCTb ,no3LI onpenenJleTCJI H3nyqeHHeM ecex KOHCTpyK-

uaii 3ana. 
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3aKAIO'leHue 

B AaHHOii pa6oTe KOJIH'lecTBeHHO onpeAeJieHa 3aaHcH

MOCTL HaBe,I{eHHOH raMMa-aKTHBHOCTH H3OTOllOB B CTpoH

TeJILHLIX H KOHCTPYKUHOHHLIX MaTepHaJiax: )KeJie3e, MeAH, 

o6LI'IHOM 6eToHe H amoMHHHH - OT IlJIOTHOCTH IlOTOKa pac -

ceJIHHLIX HeHTpOHOB B 3aJie CHHXPOUHKJIOTpoHa Ha 680 M:JB; 
Ka'leCTBeHHO noKa3aHO, 'ITO H3MeHeHHe cneKTpa HeHTPOHOB 

BJIHJleT Ha COOTHOWeHHe paAHOaKTHBHLIX H3OTOilOB B o6ny

qeHHLIX MaTepuanax. CneKTPOMeTpH'leCKHe H3MepeHHJI raM

Ma-H_3Jiy'leHHJI o6pa3UOB MaTepHaJIOB, B3JITLIX H3 3aJia CHH

XPOUHKJIOTpOHa, noKa3aJIH, 'ITO OCHOBHLIMH pa.I{HOaKTHBHLIMH 

H3OTOilaMH C TO'IKH 3peHHH pa.I{Ha"sHOHHOH onaCHOCTHb HB

JIJIIOTCJI: B 06pa3uax )KeJie3a ,-
6 Mn , 

54 
Mn H 

6 
Co , 

B 06pa3uax o6LI'IHOrO 6eTOHa H aJIIOMHHHJI -
24 

Na H 
22 Na, B 06pa3uax MeAH ~ 64 Cu ' 6° Co H 

58 Co. IIpH o6ny

qeHHH B OAHHaKOBLIX IlOJIJIX pacceHHHLIX HeiiTpOHOB HaH-

60JILWYJO pa.I{HaUHOHHYJO onaCHOCTL OT uaBe,I{eHHOH aK

THBHOCTH npe.I{CTaBJIJIIOT: qepe3 1 qac nocne KOHUa npo

.I{OJI)KHTeJILHOro o6ny'leHHH - MeAL, qepe3 3 Mecaua - )Ke-

ne3o. 

H3MepeHHJI MOIUHOCTH ,I{O3LI B 3aJie YCKOPHTeJIH noKa-

3aJIH, 'ITO npHHHMaeMoe B JIBTepaType /l ,2 / COOTHOWeHHe 

Me)K,I{y IlJIOTHOCTLIO IlOTOKa HeiiTpOHOB H MOIIUIOCTLIO AO3LI 

raMMa-H,3Jiy'leHHJI HaBe.I{eHHOH aKTBBHOCTB HaXOAHTCJI B 

YAOBJieTBOpHTeJILHOM corJiaCHB C HaWBMH ,I{aHHLIMB. 

B 3aKJIIO'leHHe aaTopLI 6naroAaPHT P .ApJILTa B E.Il.Xy

paaneay 3a noMOIUL B pa6oTe. 

;)i 
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