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BBEAEHl-1E 

COBpeMeHHoe pa3B~T~e paA~a4~OHH~X ~ccneAOBaH~~ Ha MO~H~X 

RAepH~X peaKTopax B~AB~raeT Tpe6oBaH~H K pa3pa6oTKe T04H~X ~ Ha
AemH~X MeTOAOB ~3MepeH~H cneKTpOB pe30HaHcH~x ~ 6~~TP~X He~Tpo

HOB Ha $OHe ~HTeHC~BH~X nOTOKOB raMMa-nY4e~. np~ 3ToM B pRAe 
cny~aeB Heo6xoA~M~ CBeAeH~R o B03My~eH~~ He~TpOHHoro noDH BBO
A~M~M~ B Hero 06pa34aM~. AnH peweH~R 3T~X 3aAa4 w~poKoe pacnpo
cTpaHeH~e nonY4Hn~ aKT~Ba4~OHH~e MeTOA~ c ~cnonb30BaH~eM Ha60
pa ~3 OA~H04H~X' pe30HaHcH~X ~ noporo~~x aKT~Ba4~oHH~X AeTeKTo
pOB. l-1x np~MeHeH~e, CBH3aHHoe c MHoroKpaTH~M 06nY4eH~eM, 4aCTO 
np~BoA~T K He~oHTpon~pye~~M ow~6KaM ~ npeBpa~aeT KamAoe ~3Mepe
H~e cneKTpa B cnomH~~ 3Kcnep~MeHT, Tpe6y~~~~ Y4acT~H cne4~an~

CTOB B~COKO~ KBan~$~Ka4~~. 3Ha4~TenbHo cOKpa~aeT ~ ynpo~aeT 

np04eAYPY ~3MepeH~H cneKTpoB He~TpoHoB ~cnonb30BaH~e MHorOKOM
nOHeHTH~X aKT~Ba4~oHH~X AeTeKTopoB IMAA/. B AaHHo~ pa60Te nOA
P06HO on~C~BaeTCH MeToA~Ka nocTpoeH~H ~ ~cnonb30BaH~H MAA 
c 4enb~ ~x np~MeHeH~H B paA~a4~oHH~X ~ccneAoBaH~Hx Ha' l-16P-2. 

1.	 npltlHUl-1n nOCTPOEHl-1f1 l-1 l-1CnOnb30BAHV1f1 
AKTl-1BAUV10HH~X AETEKTOPOB 

np~MeHeH~e aKT~Ba4~OHH~X AeTeKTopOB B cneKTpOMeTpK~ OCHOBa
HO Ha 3aB~q1MocT~ aKT~BHOCT~, HaBeAeHHo~ ~ccneAyeMblM nonet- He~T

pOHOB B AeTeKTope, OT nnOTHocT~ nOTOKa He~TpOHOB. 3TY 3aB~c~
MOCTb MomHO 3an~caTb B B~Ae 

a = (1 
-,\ To 

e ) J cP (E) a (E) dE 11. li 
O 

11JiV1 

g =_ a
no(1-='e-'\T'~) = ri <P (E) a (E) dE. 11.21 

rAe ,\ - KOHCTaHTa pacnaAa 06pa3y~~erocH paA~oHYKn~Aa; To - Bpe
MH 06nY4eH~H; no - Kon~4eCTBO HAep ~30Tona, Ha KOTOpOM npo~cxo
A~T peaK4~H aKT~Ba4~~; cP(E) - 3HepreT~4ecK~~ cneKTp nnOTHoCT~ 

nOTOKa He~TpoHoB; a(E) - ce4eH~e aKT~Ba4~~; E - 3Hepr~H He~Tpo

HOB; g - aKT~BHOCTb B Hac~~eH~~, HOpM~poBaHHaH Ha Kon~4eCTBO 

HAep no. KOTOPY~ Ha3~Ba~T CKOpOCTb~ peaK4~~. 

~U,lli~,C,i:t!UHbi,fl, gnCTtríYYJ 
. .. WítltB~ !r.(J'jel\t)Bai1~ 

fi,bU;JU"lCTEKA . 
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PHC. 1. <l>YHKl~HH 'tlYBCTBHTeJIbHOCTH HeKOTopbIX rropo r-oasrx 

peaKUHH. llmpPbI COoTBeTCTBYIOT CJIeP;YlOJIUiM peaKIJ;IUIM: 1 
115In(n.n'); _ 3 - 47Ti(n.p); 5 - 54Fe(n.p); 7 

- 46Ti(n.p); 8 - 56 Fe tn.p ); 9 - 4BTi(n.p); 10
10 - 27 AI(n.a); 11 - 24Mg(n.p); 12 - 93 Nb(n.2n); 
14 - 90Zr(n.2n). 

CneKTpOMeTp~4eCKY~ ~H$opMa~~~ o nOTOKe He~TpoHoB MomHO nony
4~Tb, nOMe~a~ B ~ccneAyeMoe none aKT~Ba~~OHH~e AeTeKTop~, OTnH
4a~~~ec~ 4YBcTB~TenbH6cTb~ K HeRTpoHaM pa3n~4Ho~ 3Hepr~~. ~c

nonb3Y~ Ha60p AeTeKTopoB, nonY4aeM c~cTeMY ypaBHeH~~ OTHOC~Tenb

HO ep(E): 

gi = .f1>(E)a 1(E)dE. i =l.N, /1.3/
o 

rAe ~HAeKC i 0603Ha4aeT HOMep peaK4~~ aKT~Ba4~~. 

Konauecr eo \;1 T\;1n peaK4~~, Heo6xoA~MblX AJ'l.R npOBeAeH\;1.R cnexrpo
MeTP\;14eCKOro ~ccneAOBaH~.R He~TpoHHoro nonR, onpeAen~eTc~ KOHKpeT
HbIM\;1 l.\en~M\;1 3T~X \;1CCneAOBaH~~ o AnR Kon~4ecTBeHHoH xapexrepacv-r
K\;1 axnana , KOTOpbl~ BHOCRT He~1TpoHbl c 3Hepr\;1et1 E B cYMMapHYIO ar<
T\;1BHOCTb paA~OHYKn\;1Aa, 06pa3y~~eroc~ B peaK4~~, ~cnonb3Y~T WYHK
4\;1~ 4YBCTB\;1TenbHOCT~ 'I'(E). onpenenaeayio cneAYIO~~M o6pa30M: 

~(E) Oi(E)
'I'(E) = /1.4/00 .r ep(E)Oi(E) dE 

o 
A\;1ana30H 3Hepr\;1'~ Hel4TpOHOB R i (E 11.E i2 ). K KOTOpblM Ha~60nee 4YB
CTB\;1TenbHa AaHHa~ noporoBa~ peaK4\;1~, MO~HO onpeAen~Tb no COOT
HOWeHI'lIO. 

Ei2 .. 
J '11 (E) dE 

EU 
= 0.9 • /1.5/ 

Ha puc , t np\;1BeAeHbl <PYHK4~~ 'I'i (E). a A\;1ana30Hbi 4YSCTB"lTenb
HOCT~ Ri An~ HeKoTopblX W\;1POKO \;1CnOnb3yeMblx peaK4~~ B norte HeI1T-
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pOHOB AeneH~~ 235U'YKa3aHbl B Ta6n. 1. ~n~ nonY4eH\;1~ AocToBepHo~ 
~HwopMa~~H o cneKTpe He~TpoHOB B HeKOTopOM 3HepreT~4eCKOM \;1H
TepBane He06xOA\;1MO, 4T06~ 3TOT\;1HTepBan 6~n nonHoc1b~ nepeKp~T 

A\;1ana30HaM~ 4YBCT~TenbHOCT~ \;1CnOnb3yeMblX peaK4H~. ~CXOA~ \;13 
3Toro B~6~pa~T Kon~4eCTBO ~ T\;1n peaK4\;1~, npeAHa3Ha4eHH~X AnR 
~3MepeH~~. 

Taõrnnra 

PeaKI.J;luI Ri. M3B PeaKUHH Ri, M3B 

115 In (n .n ') 115-m In 24 Mg(n,p) 24 Na 0,7 - 5,.3 6,3 - 11,1
 
47 Ti ( n.p ) 47 Se 1,3 --6,9 27 AI (n , a) 24Na
 6,1 - 11,5 
54 ~e (n, p )54' Mn 93Nb(n,2n)92mNb1,9-7,3 9,3 - 13,9 

58Ni (l1',p) 58Co . 1,5 - 7, 1 90 Zr (n, 2n )89 Zr 12,1 - 16,9 

58 Fe (n, p )56 Mn 4,9 -lO,7 127J(n .2ni2~J 9',3 - 13,9 

46Ti (n, p) 46 Se 3,3 - 8,9 27A1(n , p )27 Mg 3,1 - 8,9 

48 Ti (n.p ) 48 Se 5,~ -11,7 64 Zn (n.p )64 Cu 1,7 7,3 

Aanee ~3 nony4eHHoro ~a60pa B~6\;1pa~T Te peaK4\;1~, Ko~op~e 

YAoBneTBOP~~T AonOnH~TeI1bHbIM Tpe60BaH~~M, Har:<naAbtBaeMbIM ~AepHbIM\;1 

KOHCTaHTaM\;1, annaparypoã ~ t-~eTOAaM~, ~cnonb3yeMbIM\;1 AJl~ onpene
neH\;1R CKopOCTe~ peaK~~~. nOAP06HO 3T~ Tpe60BaH\;1~ ~3no~eH~ B pa
60Tax /1-3/. 

BB~AY Toro, 4TO Ben~4\;1Hbl ~(E) ~ Ri onpeAen~~Tc~ 3aB~C~MOCTb~ 
OT 3Hepr\;1~ ce4eH~i1 peaK4~~ ai (E) \;1 cnexrpa 4J(E), y~e Ha CTa-
A~~ nnaH~pOBaH\;1fl CneKTpOMeTp~4eCKorO ~CCneAOBaH~~ He06xOA~MO 

~Cnonb30BaH~e anp\;10pHO~,~H<popMa4\;1\;1 06, 3HepreT~4eCKOM cneKTpe 
nOTOKa He~TpoHoB. 

Anp~opHa~ \;1HOOpMa~~~ O cneKTpe He~TpoH08 He06xoA~Ma TaK~e 

H AnR peWeH\;1R C\;1CTeM~ ypaBHeH\;1~ /1.3/. PeWeH\;1e 3TO~ C~CTeM~ 

ypaBHeH~~ OTHo~~TenbHo 1>(E) - MaTeMaT\;14eCK~ HeKoppeKTHa~ 3aAa
4a, ~ An~ onpeAeneH~~ $~3~4eCK\;1 060CHOBaHHoro peweH~R He06xo
AHMO HcnOIlb30BaHHe AononH~TenbH~X orpaH~4eH~~ Ha B~A <p(E). 

npo~ecc onpeAeneHH~ cneKTpanbH~X xapaKTep~CT\;1K He~TpoHHoro 

non~ MomHO ycnoBHo pa36HTb Ha HeCKonbKO 3TaMoB: 1/ nnaH\;1~OBaH~e 

\;1CCneAOBaH~~ K np~rOTOBneH\;1~ Ha60pa aKT~Ba~~OHH~X AeTeKTopoB; 
2/ onpeAeneH~e CKopocTe~ peaK4~~; 3/ ~HTepnpeTa~~~ nonY4eH
HblX peayns r aros B Tep~-1~HaX cnekr pansuux xapaxrepacr ax , OCHOB
H~M RBn~eTCR ~Tan onpeAeneH~R CKopocTe~ peaK~\;111 gi. Ben~4~H~ 

gi HaxOART npH nOMO~~ OTHOC\;1TenbH~X \;1n~ a6con~TH~x \;13MepeH~~. 

OTHOC\;1TeI1bH~e ~~MepeH~n nOAPa3YMeBa~T cpaBHeHM~ aKT~BHocTe~, 
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nonY4eHHWX B ~ccneAyeMoM none, C a~T~BHOCT~M~, nony4eHHwM~ 

B Hel::1TpoHHOM none c XopOWO onpeAeneHHblM~ napaMeTpaM~. np~ 3TOM 
B Ka4eCTBe aKT~Ba4~OHHWX' Ae~eKTopOB ~cnonbaY~T $onbrH, Ta~neT
K~, npoaonoxu , 06bl4HO paCC4~TaHHble Ha onpeneneuae CKOpOCT~ OAHOI::1
ABYX peaK4~1::1 ~3 ~cnonbaYeMoro Ha60pa. B AanbHel::1weM TaKY~ TeXH~

KY onpeAeneH~~ CKopocTel::1 peaK4~1::1 6YAeM Ha3WBaTb TeXH~KO~ 0AHO
KOMrlOHeHTHblX aKT~ Ba4~OHHbIX AeTeKTopOBo np~MeHeH~e 0AHOKOMnOHeHT
HWX aKTMBa~~OHHWX AeTeKTopOB An~ onpeAeneH~~ HaBeAeHHO~ aKT~B

HOCT~ n03Bon~eT HcnonbaOBaTb npOCToe 060PYAOBaHHe, TaKoe, KaK 
C4HHT~nn~4~OHHwe AeTeKTOpw, ~- C4eT4HKH, TpeKOBwe AeTeKTOpw, 
OAHaKO Tpe6yeT 60nbworo 4~cna aKTOB 06nY4eH~~ ~ HaMepeHM~ HaBe
AeliHol::1 aKTJ;1BHOC"~o 3TO npeBpalllaeT 3Tan onpeAeneH~j=I CKopocTel::1 
peaK4HI::1 B An~TenbHY~ H TPYAoeMKY~ np04eAYPY, Tpe6Y~l!\Y~ BblCOKOI::1 
KBan~$~Ka4~~ ~cnonH~Tenel::1. n03TOMY COBepweHCTBOBaH~e MeTOAoB 
onpeAeneH~~ CKopocTel::1 peaK4~1::1 - OAHa ~a HaM60nee BamHWX aaAa4 
aKT~Ba4~oHHol::1 cneKTpOMeTp~~o 

OAHa Ma BoaMomHocTel::1 cYlllecTBeHHo cOKpaT~Tb BpeM~ ~ 06beM 
pa60T, aaTpa4~BaeMwx np~ onpeAeneH~~ CKopocTel::1 ~eaK4~~, aaKn~

4aeTC~ B ~cnOIlb30BaH~~ MHorOKOMnOHeHTHWX aKTHBa4HoHHwX AeTeKTo-
POB / 4,5,6/. Hx np~MeH~H~e or xpuaaer BOaMO>l<HOCTb aBToMaTH3a4~~ 

np04 eAYPW ~aMepeHH~ HaBeAeHHol::1 aKT~BHoCTH, YMeHbwaeT HeKoTopble 
norpeun-ocr a , oõycnoaneuaue pa3AenbHblM 06nY4eH~eM H ~aMepeH~eM 

aKT~BHOCT~ $onbr. 

2.	 COCTAH H XAPAKTEPHCTHlü1 MHOrOKOMnOHEHTHblX
 
AKTHBAUHOHH~X AETEKTOPOB
 

MHorOKOMnOHeHTHblM Ha30BeM aKT~ Ba4HoHHbll::1 AeTel<TOp, p accua t-au
HWI::1 Ha oAHOBpeMeHHoe onpeAeneH~e CKopocTel::1 Bcex peaK4~1::1, ~cnonb

ayenux AI1~ cneKTpoMeTpH4ecK~x V1ccneAoBaH~)';1 nOTOKa Hel::1TpoHoB 
B aaA.aHHOM 3HepreT~4ecKoM ~HTepBaneo OH Mome'T 6blTb HarOTOBneH 
B BHAe ~onbr~, Ta6neTKH ~ T.n., cOAepmalllel::1 rOMoreHHY~ CMeCb 
~aoTonoB, Ha KOTOpWX npoTeKa~T HHTepecY~lll~e Hac pe a K4 HH• CKOPO
CT~ peaK4\1t~ pacc4~TbIBa~T no ~~MepeHHoMY cYMMapHoMY cneKTPY r aa
Ma-~anY4eHH~ Bcex paA~oHYKn~AOB, 06paaY~1ll~xc~ B TaKOM AeTeKTo

pe.	 • 
np~MeHeH~e MHOrOKOMrlOHeHTHWX aKTHBa4~oHHwX AeTeKTopoB 06ecne

4HBaeT cneAY~lllHe npeHMYlllecTBa: 
- cOKpalllaeTc~ KonH4eCTBO ~aMepeH~~ HaBeAeHHo~ aKT~BHOC~~ 

~ BpeM~, aaTpa4~BaeMoe Ha BeCb 4HKn onpeAeneH~~ CKopocTe~ peaK

4~~; 
- nOBwwaeTC~ paA~a4~oHHa~ 6eaonacHocTb pa60T, T~K. cOKpallla

eTCR KÇlnl'\4eCTBO one pauwá no pacriako ake ~. pa3AeneH~1O 'pa3n~4Hblx 

AeTeKTopoB; 
- ace M30Tonbl 06nY4a~Tc~ COBMeCTHO H, õriaronepa rOMoreHHocT~, 

B ~AeHT~ 4HbIX' ycno snax , 3TO .~ CKn~4aeT oWVl6K~ MOH~TopHpOBaHH~ ~ 

Bocnpo~aBoA~MoCT~ reOMeTp~H o6nY4eHI-1~, B03H~KalOllll-'le npY1 nocneAO
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BaTenbHOM 06nY4eHVl~. np~ Han~4~1-1 3Ha4~TenbHWX rpaA~eHTOB nnOT~ 

HOCT~ nOTOKa Hel::1TpoHoB B pa~oHe aKT~Ba4\11l1 rOMoreHHOCTb 'AeTeKTO" 
pã	 YCTpaH~eT norpeWHOCT~, CBAaaHHwe c B03MomHol::1 He~AeHT~4HOCTb~ 
ycnoB~1::1 06nY4eHVl~ paan~4HWX $onbr; 

- npu onpeneneuaa HaBeAeHHol::1 aKT~BHOCT~ <ponbr B ornensuux 
~3'MepeH~~X B03H~KaeT AononH~T~nbHbl~ ~CTo'-lH~K no rpeuraocreã, CB~
aaHHwl::1 c pa3n~4~~M~ reOMeTpM~ ~3MepeH~~ K~mAoro AeTeKTopa, pa3
nVl4~RM~ B aarpY3Kax ~neKTpOMeTp~4eCKoro TpaKTa ~ T.A. 3TO np~BO
A~T K HCKameH~~ OTHoweH~~ CKopocTe~ peaK4~~ ~, cneAOBaTenbHO, 
K \IICKameH~~ cneKTpanbHWX xapaKTep~CT~K ~ccneAyeMoro nOTOKa 
He~TpoHoBo np~ ~cndnb30BaHH~ MAA aKT~BHOCT~ Bcex paA~OHYKn~AOB 

VlaMep~~TC~ COBMeCTHO, n03TOMY OW~6K\It, CB~aaHHwe c BocnpO~3BO
AHMOCTbm ycnoB~1::1 \lt3MepeH~R, He HCKama~T cneKTpanbHwe xapaKTe
pHCT~KH, a np~BOA~T K ow~6KaM HOpMHpOBKH; 

- HcnonbaOBaH~e MAA npeAnonaraeT, ~TO onpeAeneHHe CKopocTe~ 

acex Hcnonb3yeMblx peaK4~iií npO~3BOAHTC~ npa nOMolll~ onaoro raMMa
cneKTpOMeTpa. np~ 3TOM ynY4walOTc~ MeTponorH4eCK~e xapaKTepl-'lCTH
KH ~a'Mel?eH~~ 1 06ner4alOTC8 y cnoaaa AnR aBTOMaTIII3 a4111H npoueriypu 
v.aMepeHH~ HaBeAeHHol::1 aKT~BHOCTIII • 

.unR Toro 4T06bl pe axuaa Morna IIICnOnb30BaT bC~ B MAA, He06'xo
AHMO, 4T06bl OHa YAoBneTBop~na. KaK Tpe60BaHHRM 06111ero 'xapaKTepa, 
o KOTOpblX ynoM~Hanocb euuie , r a« 11I AononH~'TenbHbIM Tpe6oBaHH~M, 

onpeAen~eMblM cne4H~H KO~ MAA. AononHIIITenbHble Tpe60BaHH~ AOCT aT04
HO nonao oc seureau B14,51 M 3aKn~4a~TC~ B cneAYIOUJ,eM: 

~ peaK4VlH aKT~Ba4~~, npOTeKalOlll~e Ha H30Tonax, BXOA~~H~ B -CO
CTaB MAA, He AonmHw npHBOAHTb K 06paaOBaH~~ 0AMHaKOBWx paAMO
HYKn~AOB. Hanpuaep , peal<lt~1-1 27AI(n,a); 24Mg(n,p); 23Na(n, y ) 
HMe~T 0AVlH \li TOT me npOAYKT - 24Na. rJ03TOMY paanens aoe onpeaene
H~e CKopOCTe~~ arax peal<411114 B MAA Hes'03MomHO; 

- peaK4H~ A0I1>KHbl npHBOAHT b K 06paa08aHM~ paAMOHYKnHAOB, pac
nan KOTOpblX conuoaoanee r ca HcnYCKaH!I1eM raMMa-q>OTOHOB. npVl 3TOM 
3Hepr~~ 3THX raMMa-$OTOHOB AonmHw 6WTb TaK~M~, 4T06w np~ nOMO
llllll raMMa-cneKTpOMeTpa MomHO õuno HãAemHO onpenerurr s HX HHTeH
CHBHOCTb B CYMMapHOM c~eKTpe ~anY4eH~~ MAA; 

- np~ npaKT~4eCKO~ peanH3a4H~ cnoc06a MHorOKOMnOHeHTH~X Ae
TeKTopOB B03H~Ka~T orpaH~4eH~R Ha nep~OA~ nonypacnaAa 06paaylO
~~XC~ paAHÓHYKIlHA08. 3T~ orpaHH4eH~~ MorYT 06ycnaBnJ;1BaTbé~ paa
HblMM np~4HHaMH. TaK, np~ ~3MepeH~~x cnexr pa Hel::1TpoHoB B HeCTa
uaouapuax noriax nepuon nonypacnana paAHoHYKnIllAOB AonmeH 6blTb 
60nbwe BpeMeH~ 06nY4eH~~. C APyro~ CTOpOHW, <poHOBwe 3arpyaK~, 

BOaR\ltKa~lllHe OT napaa~THWx aKt~BHOCTe~, npHBOA~T K He06xOAHMOCTH 
BBeAeHH~ HeKoTopol::1 BWAepmK~ MAa nepeA HaMepeH~eM HaBeAeHHO~ aK
THBHOCT~, n03TOMY nep~oA~ nonypacnaAa none3HWX aKT~aHOCTe~ 

AOn}/(Hbl npe auurar b BpeM~ BbIAep>HKVI. 
np~ coaAaHIt1V1 MAA He06xOA~MO r aiose uaõer-ar e BKn~4eHH~' B ero 

cocTaé TaK~X 3~eMeHTOB, Ha 1t130TOnax KOTOPWX aoaMomHO B03HHKHO
BeH~e aHa41111enbH~~ napaa~THWX aKTHBHoCTe~ c 60nbwHMH nepHOAaMH 

, nonyp acnane • ~x Han~4~e MomeT npHBeCTH. K HeB03MomHOCTH H3Mepe, 
r 5 



HI-1R TeX noneaaux aKTI-1B~OCTe~, l1epl-10Abt noriyp acnana KOTOpblX 3Ha
41-1TeIlbHO MeHbWe, 4eM Y napa3l-1THbtX. 

COB0KynHocTb nepe uacne auux Tpe60BaHI-111 1-1 OrpaH~4eHI-1~ npl-1BOAI-1T 
K TOMY, 4TO 41-1CIlD 1-130TOnOa, KOTopbte MOFYT COCTaBI-1Tb MAA, HeBe
Il~KO. 

npJtfMepbl B03MO>KHbIX Bapl-1aHTOB MA,lJ, AIlfl 1-13Me~eHI-1~ CneKTpOB peao
HaHCHblX 1-1 6blCTPblX He~TpOHOB npu BeAeHbl B /4,5,'/. OnI-1CaHHbl~ B/4/ 

AeTeKTOp AIlR 1-13MepeHI-1R cnexr oa 6blCTPblX He~TpOHOS BKIl104aeT B ce
6R 1-130TOnbl AI, Ti, Fe, Ni, Nb , In 1-1 paCC41-1TaH Ha 1-13MepeHI-1e CKO
oocrea cne~YlOllll-1X peaK41-1~: 27AI(n,a); 46Ti(n,p),47Ti(n,p); 
4STi(n,p); 58Ni(n,p); 115In(n,n'); 54Fe(n,p); 56}i'e(n,p); 

93Nb(n,2n). CooTHOWeHI-1R Me>KAY MaCCaMI-1 oTAenbHbtX KOMnOHeHTOB Ae

r exrope Bbl61-1paIlllLCb I-1CXOAR 1-13 YCIlOBI-1~ OnTI-1MI-13a41-11-1 1-13Mepl-1TeIlbHOro 
3KCnepl-1MeHTa - MI-1HI-1MaIlbHbte MaCCbt, MI-1HI-1MaIlbHOe BpeMR 1-13MepeHI-1fl 

r i 
npl-1 AOCTH>KeHI-1I-1 He06xOAI-1MO~ CTaTI-1CTI-14eCKO~ T04HOCTI-1 B CKOPOCTflX 
peaK41-1~/7/. KaK Bl-1AHO 1-13 puc v l 1-1 Ta6Il. 1, r axori AeTeKTOp oõecne

41-1BaeT onpeAeIleHl-1e cneKTpa He~TpoHoB S AI-1ana30He 3Heprl-1~ 

/1,5-10/ M38. npl-1 3rOM 06IlaCTb OT 8,5 AO 9,5 M38 nIlOXO nepeKpbt
Ta $YHK4I-1RMI-1 4YBCTBI-1TeIlbHOCTI-1 npl-1MeHfleMbtX peaK41-1~. ECIlI-1 He06xo
AI-1MO nOIlY41-1 T b I-1H$opMalll-1lO O cnexrp e He~TpOHOB asuue 10 M3B, YKa
3aHHbl~ MAA MO>KHO ~OnOIlHI-1T b J, Zr ,TI 1-1 onpenenar b CKOpOCTI-1 pe
aK41-1~ 90 Zr(n,2n); 127J(n,2n); 203TI(n,2n). 

,lJ,Ilfl Toro, 4T06bt YBeIlI-141-1~b CTeneHb nepeKpbtTI-1R I-1HTepeCYlOlllero 
AI-1ana30Ha 3Heprl-1~ $YHK4I-1RMI-1 4yacTBI-1TeIlbHOCTI-1 peaK41-1~, HeKOTOpbte 
I-1CCIleAQBaTeIlI-1 I-1AYT Ha onpenene-rae õonsuror-o 4vlCIla CKopOCTe~ peax
41-1~ c 6Ill-13KI-1MI-1 xapaKTepl-1CTI-1KaMI-1. npl-1 3TOM B03MO>KHO I-1cnOIlb30sa
Hl-1e HeCKOIl bKI-1X MAt:I pa3Ill-14HOrO COCTaBa. TaK, npl-1MeHRfl onl-1caHHbli1 

199Hg(n,n'); 56Fe(n,p);MA,lJ, 1-1 AeTeKTOp, paCC41-1TaHHbH1 Ha peaK41-11-1 
54Fe(n,p); 58Ni(n,p); 51V(n,a); 24 Mg(n,p); . 84Zn(n,p); 
93Nb{n",2n), MO>KHO onpenenar s CKOpOCTI-1 60IlbWI-1HCTBa I-1CnOIlb3yeMblx 
B aKTI-1Ba41-10HHO~ cneKTpOMerpl-11-1 peaK41-1i1. 

KaK YKa3btBaIlOCb suure , B03MO>KHO c03AaHI-1e MHorOKOMnOHeHTHblX Ae

TeKTopOB AIlR onpeAeIleHI-1R cneKTpa HaArenIlOBbtX He~TpOHOB nYTeM 
I-1CnOIlb30BaH~R pe30HaHcH~x peaK41-1~. COCTa)%ITaKOro AereKTopa 1-1 
TeXHOIlOrl-1R eto 1-13rOrOBIleHI-1R npl-1BeAeHbt B . He06xOAI-1MO OTMeTI-1Tb, 
4TO JtfCnOIlb30BaHI-1e nOA06HbtX AeTeKropoB rpe6yeT rlllaTeIlbHo~ npoBep
K~ CTeneHI-1 HeoAHopOAHOCTI-1 TOIlllll-1Hbt nIleHOK, nOIlY4aeMbtX nYTeM I-1C
napeHI-1R, 1-1 oc060~ T~XHI-1KI-1 onpeAeIleHl-1fl Macc OTAeIlbHbtX KOMnOHeH
TOB. 

CIleAyeT TaK>Ke cKa3aTb, 4TO npl-1 Bcex AOCTOI-1HCTBaX HA,lJ, OHI-1 He "' 
MorYT 06eCne41-1Tb onpeAeIleHl-1e cneKTpa He~TpOHOB B 06IlaCTI-1 3Heprl-1~ 

10,5 ~ 1,5/ M3B. 3TO CBTl3aHO.C ~eM, 4TO npl-1MeHReMbte B 3T0i1 06
IlaCTI-1 J),eaK41-11-1 lt(l)3Rh(n,n.'); 203TI(n,n'); 93Nb(n,n'), a TaK>Ke peax

41-11-1 AeIleHI-1R He MorYT I-1CnOIlb30BaTbCR B MAA. nepBbte - nOToMY, 4TO .. 
aKTI-1BHOCTb I-1X ~POAYKTOB onpeAeIlReTcR no xapaKTepl-1CTI-14eCKOMY 1-13
Ily4eHI-1IO, KOTopoe TaK>Ke MO>KeT B036Y>KAaT~CR ~aMMa- 1-1 6eTa-1-13IlY4e

Hl-1eM APyrl-1~ paAI-10HYKI1I-1AOB, BXOARllll-1X B MA,lJ,;BTopble - BBI-1AY CIlO>K
HOCTI-1 06pa60TKPl H I-1HTepnpeTa41-11-1 raMMa-cneKTpOB npOAYKTOB AeIleHl-1fl. 
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3TOT HeAOCTaTOK MAA, B03MO>KHO, 6YA.eT YCTpaHeH nYTeM nOI-1CKa HOBblX 
peaK41-1~, I-1MelOllll-1X HI-13KI-1e noporu 1-1 npl-1eMIleMble xapaKTepl-1CTI-1KI-1 06
pa3YI01lll-1XCR paAI-10HYKIlI-1AOB, Hanpl-1Mep 111Cd (n.n "); 

I 

Cepbe3HblM npenRTCTBl-1eM Ha nYTI-1 Wl-1pOKOrO pacnpOCTpaHeH~R MAA 
AIlR cneKTpOMeTp~1-1 6btCTpbtX He~TpoHoB flBIlfllOTCfl oc06bte Tpe60BaHI-1fl 
K 41-1CTOTe Bcex MaTepl-1aIlOB, BXOARllll-1X B I-1X COCTaB. MaIle~WHe npl-1

Mec~ Na, Mn,Se MorYT CYllleCTBeHHO I-1CKa31-1Tb CKOpOCTI-1 peaK41-1i1, 
npl-1BOAflllll-1X K 06pa30BaHW)24 Na, 56Mn, 46 Se no peaK41-11-1 (n, y-}, no
3TOMY ace MaTepl-1anu , I-1CnOIl b3yeMble Anfl npl-1 rOTOBIleHl-1fl MA,U, AÓIl>KHbl 
nOABepraTbcR aKTI-1Ba41-10HHoMy aHaIlI-13Y, a Al,Mn, Fe, Ti MorYT Te

~!J CTl-1pOaaTbCR Ha HaIll-141-1e MeWalOllll-1X npl-1MeCe~ cnoc060M, npeAIlO>KeHHbtM 
B / 8! . 

3~ TEXH~KA ~~MEPEH~~ HA8E,lJ,EHHO~ AKT~BHOCT~ 

nPK ~CnOnb30BAH~~ MA,lJ, 

KaK OTMe4aIlOCb B n. 1 HacToflllle~ pa60Tbl, 3aAa4a BOCCTaHOBIleHl-1fl 
cneKTpa Hei1TpoHoB flBIlfleTCfl MaTeMaTI-14eCKI-1 HeKoppeKTHo~. 3TO 3Ha
41-1T, 4TO CYlllecTByeT MHO>KeCTBO T04H~X peWeHI-1~ CI-1CTeMbt I-1HTerpaIlb
HbtX ypaBHeHI-1~ /1.3/. HaIll-141-1e 3KCnepI-1MeHTaIlbH~X norpewHocTei1 B 
CKOPOCTflX peaK41-1~ gi npl-1BOAI-1T K AOnOIlHI-1TeIlbHOMY paCWl-1peH~1O MHO
>KeCTBa B03MO>KHbtX peWeHI-1~ 1-1 HeycTO~4I-1BOCTI-1 3aAa41-1 /1.3/ np OTHO
WeHl-11O K BapHa41-1flM gt B npeAeIlax norpewHocTe~. 3TO 06cToflTeIl~cT
BO HaKIlaAbtBaeT nOBbtWeHH~e Tpe60BaHI-1fl K T04HOCTI-1 1-13MepeHI-1fl CKO
poc r eà peaKI..lI-1~. Hexoropue aBTopbl / 9! C41-1 Taor , .4TO YAOBIleTBopl-1

TeIlbHYIO T04HOCTb BOCCTaHOBIleHl-1fl cneKTpa He~T~OHOB MO>KHO AOCTI-14b 
TOIlbKO B TOM CIlY48e, KorAa norpeWHOCTI-1 B CKOPOCTflX peaKQI-1~ He 
npe~btWalOT 1-2%. nOA06Hoe OrpaHl-14eHl-1e, no Bcei1 BHAI-1MOCTI-1, ~pe3

MepHO, TaK Ka'K T04HOCTb Ce4eHI-1~ B /1.3/ HI-1>Ke. Bo BCRKOM cny-sae , 
KaK noxaaueaor peayns r eru MHOrl-1X pa60T, norpeWHOCTI-1. BOCCTaHOS
IleHHoro cneKrpa B ~6IlaCTI-1 3Heprl-1~, nepeKpbtBaeMO~ AI-1ana30HaMI-1 
4YBCTBI-1reIlbHOCTI-1 HeCKOIlbKI-1X peaK41-1~, S 3~5 pa3 npeSbtWalOT norpe~

HOCTI-1 I-1CXOAHbtX AaHH~X. B APyrl-1x 3HepreTI-14eCKI-1X I-1HTepSaIlax no
rpeWHOCTI-1 CYllleCTBeHHO 60Ilbwe. 

T04HOCTb paC4eTa CKopocTe~ peaK4~i1 S OCHOSHOM onpeAeIlfleTCR 
norpeWHOCTflMI-1 1-13MepeHI-1R aKTI-1BHOCTI-1, HaseAeHHoi1 S aKTI-1Ba41-10HHOM 
AeTeKTope. norpewHOCTflMI-1 S onpeAeIleHl-11-1 KOIll-14eCTSa RAep 1-130TO
nos, BpeM~HHbIX I-1HTepaaIlOB B 60IlbWI-1HCTSe CIlY4aeB MO>KHO npeHe6pe4b 
/no Kpa~He~ Mepe, npl-1 cneKTpOMeTpl-11-1 6btCTpbtX He~TpoHoB/. npH H3
MepeHl-11-1 norOKOB TenIlOBbtX 1-1 pe30HaHCHbtX He~TpoHoB B03HI-1KaeT ellle 
OAI-1H I-1CT04HI-1K B03MO>KHbtX norpewHocTei1 - caM03KpaHI-1pOBKa He~Tpo
HOS TaKI-1MI-1 AereKTopaMI-1, OAHaKO B AaHHoi1 pa60Te 3TOT Bonpoc He ~ paCCMaTpl-1 aaeTCfl •

~I 
OnpeA~IleHl-1e aKTI-1BHOCTH paAI-10HYKIll-1AOB B MA,lJ, no CYMMapH0MY 

cneKTPY I-1X raMMa-1-13IlY4eHl-1fl B03MO>KHO OCYllleCTBI-1T~ TqIlbKO npl-1 no
MOllll-1 raMMa-cneKTpOMeTpOB c BbICOKO~ pa3pewalOlllei1 cnoc06HoCTblO, 
TaK~X,. KaK nOIlynpoBOAHI-1KOBbte Ge (Li) -cnexrcoxérpu. AHaIll-13 H D6
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pa60T Ka annep arypuux CneKTpOB, 'n011Y4aeMb1X np~ ~3MepeH~l:1 raMMa

cnekrpa MAa, - C110>KHaR 11I' 'TpYAOe~KaR npouenype , n03TOMY 3<p<peKT~B
HOe IIlCnOIlb30BaH~e MAA, 06eçne4I1lBa~~ee IIlX npe~My~ecTBa nepeA Tpa :1 
A~411l0HH~MIIl <pOIlbrOB~M~ OAHOKOMnOHeHTH~MIIl AeTeKTOpaM~, CTa110 B03

't
MO>KH~M TOIlbKO nOC11e nORB11eHIIlR, npOrpaMM 06pa6oTK~ annapaTypH~X 

I 
CneKTpOB T~na ACTIV f 10< SAMPO-80 IUI 11I AP. AJlR Toro 4T06bl AO- '.oi
 
CTIIl4b Tpe6yeMo~ T04HOCTIIl nplll ~3MepeH~1Il aKT~BHOCTe~ B MAA, Heo6

XOA~MO Y4~T~BaTb 3<p<peKT~, CBR3aHHwe c nor11o~eH~eM raMMa-<pOTOHOB
 
B 06beMe nerekropa , 'KâCKaAHbIM CYMM~pOBaH~eM 11I MnY11 bCOB, C11Y4a~


HbIM~ HaJ10>KeHPlRMIIl IIlMnYIIbCOB B r pakre raMMa.... cnexrponerpa ,
 il
~3MeHeHlIle 3<p<peKT~BHOCTIIl no 06beMY MAA 11I norno~eH~e raMMa-<pO

TOHOB B ero 06beMe MorYT npIllBOA~Tb K B03H~KHOBeH~~ 10-15% no- :'{ 
npaao« Aa>Ke A11R MAÁ Ma11blX p aa-tepo s , 3TIIl a$<peKTbl MO>KHO Y4eCTb nplll 'I 

nOMO~1Il n0J1Y3Mnlflp~4ecKo~ MeTOAIIlKIIl, 1Il3110>KeHHO~ B 112.13/, B 3TO~ 
MeTOAlIlK€ Ge'(Li) -AeTeKTOp MOAe11lllpyeTcR no rnouraoureü rÇlMMa-nyll~ 

nOBepXHOCTb~, pacn0110>KeHlIle 11I KOH<p~rypa4~R KOTOPO~ HaxOARTCR B 
Ka11»6pOB04HWX ~3MepeHIIlRXo 

MIIlH~M~3a4I1lR 3<p<peKTOB KaCKaAHor~ CYMM~po~aH~R, KOTopwe MorYT 
AaBâTb nonpasxa , AOCTlIlralOu~~e 10% 114.1'5/, npOBOAlIll;CR 'nYTeM Bb!60

pa paCCTOHH~R MAA - Ge(Li)-AeTeKTOp 11I reÓMeTplll~ 1Il3MepeH~R no Me
TOAIIlKe, 1Il3110>KeHHO~ B ./151. B C11Y4ae, «or'na H~3KaR aKTIIl BHOCTb MAA 
rpeõyer npOBOAIo1T b ~3MepeH~R B "611~3KO~1I r eoxe'r paa , y-rer «acxan-
HblX 34><PeKTOB npOBOART auanoruuao 11I 3110>KeHHOMY' B 114,16/, npeue
õpe r-aa yr1108bIM~KOppe11RI.\IIlRM~ KaCKaAHblx raMMa-<pOTOHOB. 

C11Y4al1Hble Ha110>KeHIIlR IIl'MnynbcoB IIlCKa>KaIOT annaparypusui cne xr p 
~ npasonar K YTe4Ke IIlMnY11bCOB ~3 nlllKOB' nonuor'o no rnouieuaa , np~ 

IIlCn011b30BaH~~ B cocr aae cne xrpoae'rpa CTaHAapT,HbIX 6110KOB C\;1CTe
Mbl "BeKTOp" Be11lll411lHa y'Te4KIIl MO>KeT AOCTlflraTb 10-15% np~ ~HTerpaJ1b

HoA 3arpY3Ke nOPR~Ka 6.103 IIlMn~c. MCKa>KeHIIlR nno~aAe~ nIllKOB, 
oõycnóenenuue c11Y4af;1Hb1MIfl Ha110}l{eHIIl RMI-1 , 3aBI-1CRT OT runa IIlcnoilb3ye

MoA annapaTYPw, B~Aa aMn11\;1TYAHoro pacnpeAe11eHI-1R IIlMnynbcoB 11I npo
~B11RIO~CR B 60nbwo~ CTeneHIfl nplll Y11Y4weH~1Il pa3pewalO~e~ cnoca6Ho
CTIIl cnexrpoaerpe , ABTOPbl y411lTblBalOT 3TIIl 3$<peKTbl npa nOMOU411l MO
AIIl<pI-1Kal..\lIllll reHepaTopHO~ MeTo.q\;1KIIl, onlllcaHHo~ B 119/, nplll 3TOM reae
paTOp OAHOBpeMeHHO I-1cno11bayeTcR A11R cTa6~111ll3a411lW cneKTpOMeTplll4e
CKoro TpaKTa. 

TaKIIlM 06paaOM, np~MeHRR onH~aHHwe B~we cnoc06~ Y4eTa pa3Jl~4 IHblX 3<t><peKTOB, BIlIllR~~IIlX Hâ CBR3 b HâBeAeHHoA aKT~BHOCT~ c nno ) 

~aAblO nlllKa nOIlHoro norno~eHIflR, MO~HO AOCT~4b T04HOCTIIl OnpeAeJle~ liHIIlR CKopOCTe~ peaK411l~ nopRAKa 2~5% AJlR Jl1060ro paA~OHYKJl~Aa, 

BXOARLqero B COCTaB MAA. 

4.	 nPHMEHEH~E MAA An~ ~3MEPEH~R cnEKTPOB
 
~6WCTPWX HE~TPOHOB
 

ABTOPbl IIlCnOIlb30BaIllll MAA AJlR 1Il3MepeHIIlR cnexrpoa 6blCTPblX 
He~TpoHo~ B aKTIIlBHO~ àOHe, 6epHIlIlHeBoM OTpa>KaTeJle 11I Ha aWBeAe~
HOM nY4Ke N° 10 pe axrop a BBP-H Ii1RM AH YCCP, a TaK>Ke BblBeAeHHOM 
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nY4Ke N° 11 peaxrop a 1-16P-2 / 17 / . B COCTaB MAA BXOA~111fl Mg, Ti ,Fe, 
Ní , Nb, Zr, In. AeTeKTopbl 1Il3rOTaBJllllBa11lllCb ~3 CMeCIIl nopOWKOB Me
Ta11llOB ~Jl~ ~x OK~CIlOB nYTeH ynaxo aku T~aTe11bHO nepexeurauuoã CMe

CIIl B TOHKOCTeHH~e KOHTe~Hepw ~3 nOJlIflCTlIlp011a, $TopOnJlaCTa ~111ll 

op r cre xna , T~n~4HbIA COCTaB MAA AJlR 1Il3MepeH~R B aKT~BHo~ 30He 
np~BeAeH B Ta6Jl o 2 . 

Taõrnnta 2 Ta6JlHlJ;a 3 

OCHOBHbIe KOMrrOHeHTbI ~ P;JlH OCHOBHble KOMrrOHeHTbI MM P;JlH 

H3MepeHHH B aKTHBHOH 30He H3MepeHHH Ha Bw~ep'eHHOM rrY~Ke 

H30Torr KOJIff~eCTBo Hp;ep M30Torr KOJll1~ec TBO Hp;ep 

- -
24Mg 2,5. 10 20 24 Mg 3.,5. 10 

21 

46 Ti 2,5. 10 20 46 Ti 3,3.10 
21 

47Ti I ,5. 10 20 47 Ti I 2 0, 10 
21 

48Ti 4,5. tO 20 48Tf 2 6 010 
21 , 

54 Fe 3 O' 10 
20 , 54 

Fe 2 9 0, 10 
21 

56 Fe 5,6. 10 20 56 Fe. 8, 8 ~ 10 21 

58 
Ni 10 20 5SNi 2,0 010 

21 

93Nb 3, Oo 10 20 90zr 2,5 0 1.0
21 

115In lO 18 93Nb 3 5.10 
21 , 

A11R 1Il3MepeHIIl~ Ha BblBeAeHHblX nyvkax np~MeHRJlIflCb AIIlcKooúpa3Hble 

MAA A~aMeTpoM - 20 MM H T011~IIlHoA - 5 MM. KOJllll4eCTBeHHwe 
xapaKTeplllCT~KIIl OAHoro ~3 H~X nplllBeAeHW B Ta6Jl.3, a Ha"plo1c.2 

~306pa>KeH annapaTYPHW~ cneKTp raMMa-1Il311Y4eHIIlR MAA nocne aKTIIlBa
~~~ Ha nY4Ke N° 10 BBP-M. CneAyeT OTM~TIIlTb, 4TO nplll 1Il3MepeHIIl~X 

Ha euaeneuaux ny-ucax IIlCnOIlb30BaH~e MAA ~MeeT 3Ha4~Te11bHble npe
~My~ecTBa nepen 06b14Hb1M~ AeTeKTopaMIIl. Ae110 B TOM, 4TO np~ nJlOT
HOCT~ nOTOKa 6~CTpWX HeATpOHOB l08 He~Tp./cM2.c, KOTopaR xapal<

r epua AJlR auaeneuuux nY4KOB, A11.fl n011Y4eHl1R He06xOA~MbIX aKT~B

HOCTeA np~MeHRIOT ner exropu OTHOC~T~nbHO 60JlbW~X o aaxeoo a. 06b14
Hble OAHOKOMnOHeHTH,ble nerexropa MOH<HO aKT~BlIlpOBaTb 1111I60 COBMeCT-
HO, Jl~60 n004epeAHO, conpOBO>KAaR Ka>KAwA <ponbroA-MoHIIlTOPOM. ECJl~ 

npOIll3BOA~T~R COBMeCTHoe 06JlY4eHHe AeTeKTopOB, TO IIlX 6011bWIIle Mac
Cbl Ilp~BOART K OCJla611eH~1O nnOTHOCTI4 nOTOKa l;leATpOHOB H IIlCKa>KeHIflIO 
ero cneKTpa B 06beMe Ha60pa. 3TO nplllBOAIIlT K TOMY, ~TO pa3Jl\;14H~e 

aKT~Ba4~OHHble ne r exropa Ha60pa aKTI-1B~pYlOTCR B Heo.,qIllHaKOBbIX YCIlO
BIIlRX 11I, C11eAOBaTe11bHO, ~CKa>KaIOTCR ~3MepeHH~e cneKTpaJlbHWe xa
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PHc.2. Y~acToK arrnapaTypHOrO CneKTpa raMMa-H3nyqeHHH 

MAa, COCTaB ,KOTOpOrO rrpHSeAeH B Ta6n.2. BpeMH aKTH
Ba~HH - 70. q; BpeMH oxnmKAeHHH - I q; BpeMH H3Mepe
HHH - 3 q. 

pal<TepI-1Cn1KI-1. Flocnenoaaren bHoe 06JlY4eHI-1e ePOJl br npu BOAI-1T K 3Ha

4lo1TeJlbHoMy ysemt4eHI-11O TpYAoeMKQCTI-1 npouenypu 1-13MepeHI-1f1. fOMo

reHHOCTb MA~ n03BOJlfleT 1-13Mepl-1Tb ycpeAHeHH~e n9 ero 06beMY xa

paKTepl-1CTIo1KI-1 .noToKa He~TpoHoB, 4TO npl-1BOAI-1T K 3Ha41-1TeJlbHO MeHb

WI-1M norpeWHOCTRM riPI-1 HeCpaBHI-1MO MeHbWI-1X 3aTpaTax BpeMeHI-1 1-1 TPY

Aa o 

Ha pl-1c.3 n~I-1BeA~H~ npl-1Mepw cneKTpoB 6WCTPWX He~TpOHOB, 1-13Me

peHHblX npl-1 not-\O!141-1 MA.Q.
 

06pa60T Ka annapaTypHblX cnexr poe Oe(Li) -cneKTpoMeTpa, p ac ve r .
 
aKTI-1Ba~1-10HHWX I-1HTerpanoa np0l-13BOAKJll-1Cb Ha 3BM CM-3 npl-1 nOMO!141-1
 
c03AaHHoro AJlfl 3TI-1X 4eJle~ naKeTp nporpaMM. CneKTp He~TpoHOB BOC

CTaHaBnl-1BanCfI Ha 3TO~ me 3BM npOrpaMMo~ ITR-84, B OCHOBY KOTOpO~
 
nOnO>KeH I-1Tepal.\1-10HHbl~ anropa-r a , OnI-1CaHHbl~ B /18/.
 

19 <P 
PHC. 3. Ilpuxepu cnexrpoa ÓblCTPblX 
HeaTpOHOB, H3MepeHHWX npH rrOMO
~ 11AU: 1 - cneK~p HeHTpoHoB B 
6epHJ1J1HeJ3oM OTpmKaTeJle peaKTop~1: :.':~!:::":::::'~::::::'~.':~':'~""'~'"'"'''"''''' 
BBP-M, I-i3t-.1epeHHbll1: npa MOI~HOCTH .. ;..;..\. ;.; ;";' 
peaKTopa 500 KBT, B oKpeC~HOCTI-i '. 

. TOQKH H3MepeHHH - BwropeBlliHe 
5 10 15 20~E'lI'bJj/TB3J1hl; 2·- TO lKe, qoro H I, MOlll, ri 

3AKIllU4EHME 

AOCTOI-1HCTBO MAA B nepBY~ o4epeAb COCTOI-1T B C03AaH~1-1 B03
MO>KHOCTI-1 aBTOMaTI-13aql-1~ 1-1 3Ha4~TenbHoro YCKopeH~f1 1-13MepeHI-1f1 cne~ 

KTpa He~TpoHoB aKTI-1Baq~oHHwM cnoc060M. 
KpOMe Toro, 1-13MepeHI-1e cneKTpOB npeBpa~aeTCR B eAI-1H006pa3HYIO 

AJlfl acex ~'13MepeHI-1~ cnexrpo a npoue aypy , B 3Ha4I-1TeJlbHO~ CTeneHI-1 
I-1CKnI04alOl4YIO Bnl-1flHKe cy6b'eKTI-1BHbIX oaxropoa Ha KOHe4Hbl~ peaynsr ar . 

B pa3pa60TaHHO~ MeTOAI-1Ke I-1CnOJlb30Bat-ll-1f1 MAA AIlfl 1-13MepeHI-1f1 
cneKTpOB 6WCTPWX H~~TPOHOB qeHTpanbHoe MeCTO saHI-1MaeT OnpeAeJle
Hl-1e CKopOCTe~ peaKql-1~. B 3TY npoq€AYPY BBeAeHa KoppeKql-1f1 Ha Y4eT 
caMOnOrJlO~eHI-1f1 raMMa-1-13nY4eHI-1f1 B oõpaaue , CJlY4a~Hble HanO>KeHI-1f1 
I-1MnynbcoB, 3$$eKTW KaCKaAt-IOrO CYMMl-1pOB~HHfI. Bce 3TO n03BonReT 
I-1CnOnb30BaTb MAA B Wl-1pOKOM Av1ana30He r1llOTHOCTI-1 nOT01<OB He~Tpo
HOB OT 10 8 AO lD13 H/CM 2.C. 

C nOMOl4b~ MAA MO>KHO He TonbKO pewaTb npaKTI-14eCKI-1e 3aAa41-1 1-13
MepeHI-1f1 nnOTHOCTI-1 nOTOKoe 1-1 3Hepren·14eCKI-1X cnekrpoa B aKTI-1BHblX 
SOHax 1-1 OKonOKopnYCHOM npOCTpaHCTBe, 3Ta MeTOAI-1Ka MomeT RBI-1Tb
CR I-1HCTpYMeHTOM gnfl ePYHAaMeHTanbHblX I-1CCneAOBaHV1~ B HeMOHoxpOMa
TI-14eCKHX nOTOKax He~TpOHOB. 

ItlcnoJlb3yeMble B HaCTOR!14ee BpeMfI MA,Q B OCHOBHOM OrpaHI-14eHbl KO
nl-14eCTBOM peaKl.\I-1~, ce4eHV1A KOTOPWX AOCTaT04HO XopOWO 1-13BeCTHW. 
no Mepe YT04HeHI-1f1 ce4eHH~ B COCTaB MAA MorYT 6WTb A06aBJleHW 
npy rne KOI..mOHeHTbl, xoropue no sucar I1H$opMan18HOCTb BOCCTaHOB
IleHHblX cnexrpo s He~TpOHOB. 
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PYKon~cb nocTynHJ1a B H3AaTeJ1bCKHH OTAeJ1 
17 MapTa 1986 rOAa. 

BoHToe A.H. ~ AP. P3-86-155 
Hcoonb3oBaH~e MHOroKoMOOHeHTHwx a~MBaq~HHWx 
AeTeKTopoB Anll- CneKTpOMeTp~~ .HeATPOHHWx noneA 

B pa60TeOnHCWBaeTCII aKT~BaqMOHHall MeTQAMKa ~3MepeHMII CneKTpoB HeATpoHOB 
B ~HTeHCMaHWX ~eATPOHHWX nonllX. OCHoaaHHall Ha MCnanb30aaHMM He Ha50pa M3 
QAMH04HWX pe80HaHCHWX ~n~ nopor08WX MH~KaTopoB, a oAHOro MnM ABYX MHOrOKDM
OOHeHTHWX aKTMaa~OHHWx AeTeKTopoa /HAn/. COCT~X M8 CMeCM pa~4Hwx MaO
TOOO•• I1o,qpolSHO paCc:MaTp~BaIOTCII T.pe5oaaHMII K sw50py M80TOOO"B M peaKqMM Anll 
HAn, "cnon~8yeHWx Anll H3MepeHMII cneKTpoB pe30HaHcHWx HGwCTPWX HeMTpOHOB B 
nY4Kax IIAepHWx peaKTopoa. np"ao~TCII ~x eOCTaB " xapaKTePMCTMKM. PacCMOTpe
HW aonpocw M8MepeHMII HaaeAeHHoA aKTMBHOC~~ HAn c Y4eTOM plIAa oonpaBOK IKa
cKaAHoe cYMMMpoBaHMe. caMOOO~eHMe .KBaHTOB B HAn, H&nO*eHMR ~MnynbCOB M 
M AP.I. nPMBOARTCR pe3ynbTa'rlli M3MepeHMR cneKTj)OB GwCTJ)WX HeMTPOHOB B HHTeH
CMBHWX nY4Kax peaKTopOB M6P-2 OKAH ~ B8P-.H HRM AM YCCP. CneKTpw HeMTPOHOB 
BOCCTaHaBnMBan~Cb HTepaq~oHHwM MeTOAQM Ha MMHH-3BH CH-3. 

Pa60Ta swoonHeHa • na5opaTOP~H HeMTPQ.HHOA ¢M3HKH OHnH. 

Coo&I!.eaKe OfIoeJ:umellHaI'O HHCrwryta a;o,cJIIIloIX IICCnCJU)lIIl1ldl.llyfiHa 1986 

OepeBQA O.C.BHHorpaAoBoM. 

Voytov A.I. at al. P3-86-155 
Application of ~ulticomponent Activation Detectors 
to Neutron Field Spectrometry 

Activation method ,for neutron spectrum measurement In Intensive neutron 
fields based not on a set of single resonant and threshold Indlca£ors. but 
on one or two multlcomponent activation detectors (HAD) composed of a mIxtu
re of dIfferent Isotopes Is descrlbed.*The requirements to the choIce of Iso 
topes and reactions for HAD used In resonant and fast neutron spectrum mea
surements are d hcussed I n detaIl. Its compos I t Ion and character Ist Ics are 
presented. The questlons·of HAD Induced activity wIth the account of some 
correctIons (cascade coIncIdence. gamma self-absorptIon In ttAD.pulse lnter
ference. etc) are revIewed. The results of measurements of fast neutron 
spectra In intensIve beams of nuclear reactors 18R-2 (JIHR) and VVR~ (IHR 
of Ac.of ScIences of UkSSR) are gIven. Neutron spectra were deconvoluted 
by InteractIon method usIng the SH-3 ~Inl-computer. 

The InvestIgatIon has been performed at the laboratory of Neutron Physics 
JIHR. 
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