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1. 3HEPrETH~ECKHE SABHCHMOCTH ~YBCTBHTEnbHOCT~ 

3HepreT~4eCKafl 3aB~C~MOCTb 4YBCTB~TenbHOCT~ f(E) cpeACTBa ~3­
MepeHH~, Hcnonb3yeMorO B Ka4ecTBe 'A03HMeTpa He~TpOHOB, ~Bn~eTC~ 
OAHO~ ~3 BamHe~WHX xapaKTepHCT~K, onpeAen~~~~x ero npHMeH~MOCTb 
B paAHa4HoHHOM KOHTpone He~TpoHOB WHpOKoro 3HepreT~4eCKoro AHa­
na30Ha. Ha pHC. 1 H 2 cnnowHO~ nHHHe~ nOKa3aH~ 3aBHCHMOCTH c(E), 
nocTpoeHH~e no pe3ynbTaTaM pa6oT / 1- 3/. Ha p~c.2 wTpHxnYHKTHpOM 

tO' 

I/~ + 

}' 
I 

I 
I 

I 
I 

I 
/'~ Ir' I 

! 
I 

I 
I 

l' 

/ 
/ 

t I/-----------------------_/ 
/" 

()->~ (J~' tt v' ir v, ~' VI i.t ~-,-yC>8) 

PHc.l. 3aBHCHMOCTb ~yBcTBHTenbHOCTH A03HMeTpa ~H-A-) OT 3HepPHH. 
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PHc.2. 3aBHCHMoCTb 4yBcTBHTenbHOCTH A03HMeipa CHM-J4 C KOM-
ÕHHHpOBaHHb~ 3aMeAnHTeneM OT 3HeprHH. 

noxaaaaa 3aB~C~MOCTb C (E) Anfl C4eT4~Ka CHM-14 C KOM6I1iH~poBaHHb'M 
3aMeAnHTeneM fie3 KaAM~eBO~ npocnO~KH BHYTPH, nOCTpoeHHa~ TaKme 
Ha OCHOBaHHH 3KcnepHMeHTanbH~X pe3ynbTaTOB pa60T !1-31 . npH 
3HeprH~X B~we 14 M3B f(E) nOCTpoeH~ C H~nonb30BaHHeM 3Ha4eHH~ 
4YBCTBHTenbHOCTH ceeoa 60HHepa AHaMeTpoM 25,4 eM /CM. '511• HOPMH-

to 
1iJI()'he.ahiieUii~it GHcnrryr, 
Uel1Hri8: f1CClJeaOB1Ud I 
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pOBaHH~X K 4YBCTBHTenbHOCTH npH60pa nplil 3HeprHIil 14 M3S. 3TO 
060CHOBaHO TeM, 4TO Ton~IilHa 3aMeAflR~~ero cnOR KOM61ilHIilpOBaHHoro 
3aMeAnHTenR H c$ep~ DOHHepa AHaMeTpOM 25,4 CM nplilMepHO OAHHaKO­

3/
Ba, a Hanlil41ile KaAMHeBo~ npocno~KH, KaK 3TO nOKa3aHO B/ , Mano 
BnHReT Ha XOA ((E) npH 3HeprHRx He~TpoHoB Aame AO 1 M3S. Y npH­
60pa AH-A-l npH 3HeprHIil B~we 1 MaS. 3aBIilCHMOCTb ((E) nocTpoeHa 
Ha OCHOBaHHH AaHH~x/41 , HOpMlilpoBaHH~x AnR 4YBcTBIilTenbHocTIil npH 
3Heprlillil 1 M3B K AaHH~M/~. 

Ha 3TIilX me plilcYHKax nYHKTlilpOM nOKa3aH~ 3aBIilCIilMOCTIil 4YBCTBIil­
TenbHOcTIil ('(E) rlilnOTeTIil4eCKHX A03IilMeTpOB, cooTBeTcTBY~lile 3a­
BHCHMOCTIil OT 3HeprHH MaKclilManbHo~ YAenbHo~ 3KBIilBaneHTHo~ A03~ 
h • AnR He~TpoRoB (Pu-BerHCT04HIilKa rlilnoTeTIil4eCKHe 3aBIilCHMOCTH 

m
HMe~T TaKY~ me 4YBcTBHTenbHocTb l P uB e , KaK Iil Y HccneAyeM~x AO­
3HMeTpoB. 3aBHcHMoCTH ('(E) pacc4HTaH~ no $opMyne 

(PuBe • hm(E)
 
('(E) /1/


h P uB e
 

rne h - 3Ha4eHHe h Anfl He~TpoHoB (Pu-Be) -HCTo4HHKa, paB­mP uB e 
Hoe 3,6. 10-63B,cM 2 /no roer 25935-83/. SHa4eHHR hm(E) paCC4IilT~­

sanace AnR pa3nH4HblX 3HeprH~ no annpOKCIilMa~HH, npennoxeuaoã B 
pa6oTe/6 / . 

2. nOrPEWHOCT~ np~DOpOB 

Yme 1il3 cpaBHeHHR ((E) H f'(E) BIilAHO, 4TO npa Hcnonb30BaHHH 
HccneAyeM~x nplil6opOB B Ka4eCTBe A03HMeTpOB 6YAYT B03HHKaTb no­
rpeWHOCTH, oõycnoaneuaue XOAOM iCE) , npli.t4eM eenlil4HHbI norpeunro­
cTei:1 6YAYT 3aBHceTb OT cneKTpa Hei:1TpoHoB B MeCTe 1il3MepeHIilR. 
n03TOMY B03HIilKna Heo6xoAIilMOCTb o~eHIilTb paC4eTHblM nYTeM 3Ha4eHHR 
3THX norpewHocTei:1 AnR HMe~~HXCR B HanH4HH HaH60nee THnlil4Hblx 
cneKTpOB Hei:1TpoHoB 3a 3a~HToi:1 RAepHO-~H3HYeCKIilX YCTaHOBOK O~~~. 
npH 3TOM cpaBHHBanHCb 3Ha4eHHR 3KBHBaneHTHQi:1 A03~ Ho ' KOTOPY~ 
B none co cneKTpoM ~(E) 3aperHCTpHPOBan 6~ npH60p c 4YBCTBIilTenb­
HOCTb~ ((E) , c Aei:1cTBHTenbHblM 3Ha4eHHeM 3KBIilBaneHTHo~ A03bl Hg• 
BenH4HH~ H pacc4HT~BanHcb no $opMyne

o 

E 2h P uB e 
H f e(E ) . <1> (E ) dE • 

n /21
(PuBe E1 

r~e E H E - rpaHIil~~ 3HepreTH4eCKoro AIilana30Ha cneKTpa Hei:1­
1 2

TpO~OB. ae~CTBHTenbH~e 3Ha4eHHR 3KBIilBaneHTHoi:1 A03~ Hg paCC4H­
TblBanHCb KaK 3Ha4eHHR 3KBHBaneHTHoi:1 A03b1 H(~ B MaKCHMYMe rny­
6HHHoro pacnpeAeneHHR B TKaHe3KBIilBaneHTHoM $aHTOMe npH naAeHHH 
Ha Hero He~TpOH08 CO cneKTpOM <1>(E), T.e. B Ka4eCTBe Hg B~6Hpa­

2 

nOCb MaKCHManbHoe 3Ha4eHHe H3 BenH4HH H(d f ) , paCC4HTaHH~X no 
$opMyne 

E
2 

H (d f) = f H'(E, d f ) <I> (E) dE '. 131 
E 1 

rAe H(E,d f ) - 3KBHBaneHTHaR A03a KaK $YHK~HR 3HeprHH He~TpoHoB 

E H rny6HHbl d f B $aHTOMe - B3RTa H3 paõoru 171 I i H3MeHReTCR 
OT 1 AO 7 AnR rny6HH OT 0,5 AO 29,5 r/cM 2/ . 

~cnonb30BaHHe 3KBHBaneHTHoi:1 A03~ H g , pacc4HTaHHo~ c Y4eTOM 
rny6HHH~x pacnpeAeneHH~ A03 B $aHToMe, KoppeKTHee, 4eM onpeAe­
neHHe ee no $opMyne 

E2 
H f h (E) . <I> (E) dE , m

E ' 141 
1 

T.~. B nocneAHeM cnY4ae Hg 6~na 5~ RBHO B~we no cpaBHeHH~ c 
H(d) acnencr eae Hcnonb30BaHHR hm(E) • KaK noxaauaaor pac-re ru , 
3TO saasnueuae He õonsure 30% AnR scex Hcnonb3yeMblx cnexrpoa • 

B paC4eTax Hcnonb30BanlilCb cneKTpbl 3a 3a~HTo~ YCTaHOBOK O~~~, 

KaK H3MepeHHble aBTopaMH, TaK H B3RT~e H3 nHTepaTYPbl. 3TH cneKT­
Pbl MHoroo6pa3HbI, OHH oTnH4a~TcR ycnoBHRMH $OpMHposaHHR 13a~HTa, 

naAalO~ee Ha Hee H3nY4eHHe H T.n.l, 3HepreT~4eCKHM'AHana30HOMH 
APyrlilMH xapaKTepHCTHKaMH. B HaCTOR~e~ pa50Te cneKTpbl xapaKTeplil­
3Y~TCR cpeAHei:1 3HeprHeH E, onpeAeneHHO~ no 3HepreTH4eCKOMY pac­
npeAeneHH~ $n~eHca He~TpOHOB. 

~cnonb30BaHHble B pacuer ax cnexrps MO>KHO oasnena r s Ha HeCKonb­
KO rpynn: 

1/ meCTKHe cneKTpbl 3a cnnOWH~MH 3a~H~aMH YCKoplilTenei:1 Iil 3KC­
nepHMeHTanbH~X KaHanOB B~BOAa nY4KOB - E ne>KIilT B AIilana30He OT 
HecKonbKH~ AO ,100 M3B, BKnaA B nonayo 3KBIilBaneHTHYlO A03Y He~­
TPOHOB IHI OT Hei:1TpoHoB c 3HeprHe~ Bblwe 20 M3B (H 2) COCTaBnReT 
30-70%; 

21 MRrKHe cneKTp~ MHorOKpaTHO pacceRHHoro H3nY4eHHR 3a 3a­
~HTaMH YCKopHTenei:1 c npoeMaM~ H B 3KcnepHMeHTanbHblX nOMe~eHHRX 
-E B AHana30He OT AecRTKoB K38 AO HeCKonbKHX M3B, BKnaA H2 B H 
cocTaBnReT He 60nee 10%; 

31 cneKTpbl 3a 3a~HToi:1 HMnynbcHblx peaKTopOB - E He npeBblwaeT 
1 M3B. 

AnR o~eHKH norpeWHOCTIil nplil50poB B AHana30He 3HeprHH OT HH>K­
He~ rpaHH~bI 4YBCTBHTenbHOCTH E 1 AO E = 20'M3B pacc4HTblBancR2
 
K03tl>$H~lileHT K 1 :
 

Hg
K 1 "", --, 151

Hn 

npH4eM B tl>opMyna~ 121 H 131 AnR AH-A-1 E 1 =- 10- 2 3B, AnR CHM-14 
c KOM6HHIilpoBaHHblM 3aMeAnHTeneM E 1 = 0,4 3B. 
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PliC. 3. OTHomeHlie ~KBliBaneHTHoH
J~[ ...."I .. ".~" .' A03W HeHTpoHoB K OTKnHKy A03li­"~"'" ••J 

MeTpa CHM-14 c KOM6liHHpoBaHHbw 
3aMeAnHTeneM. 
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PliC. 4. OTHomeHHe ~KBliBaneHTHOH 
O,lt x-2(Y-iO) 

o-3(c""lI11n) 
l-lt(Y-300) 

-

nossr HeHTpoHoB K o-rxnaxy A03H­ ~ 0,2, -

xerpa ,ZJ;H-A-l. " 01lO-O 
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e: (M3B) 

TaK KaK I-1CCJleAyeMble npaõopu I-1CnOJlb3YKlTCR 1-1 B nOJlRX 1-13JlY4eHI-1H, 
rAe 3KBI-1BaJleHTHaR Aosa He~TpoHOB C 3Heprl-1eH H~~e 20 M3B H1 co­
CTaBJlR~T JlI-1Wb 4aCTb nOJlHOH AOS~ He~TpoHoB H, npeACTaBJlReT HHTe~ 

pec OlleHI-1Tb, KaKYIO 4aCTb nOJlHO~ AOSbl li perl-1CTpl-1PYIOT npuõopu B 
TaKHX nOJlRX. 3Ta olleHKa CAeJlaHa C nOMo~blO K03$$Hlll-1eHTa K 2, pac­
C4HTaHHoro no $opMYJle,aHaJlOrI-14HO~ /5/,nPH 3Heprl-11-1 E 2, paBHo~ 

MaKCHMaJlbHO~ 3HeprHH cnexrpa , 1-1 E 1:;: 10-2 3B AJlR CHM-14 B KOM­
61-1HI-1pOBaHHoM saMeAJlI-1TeJle. AJlR AH-A-l TaKaR olleHKa B ~eCTKI-1X 

cneKTpax Ha YCKOpl-1TeJlRX 3aTPYAHI-1TeJlbHa, TaK KaK B HHX npl-1cyT­
CTBYIOT sapR~eHH~e 4aCTI-1I1~, perI-1CTpI-1PY~M~e npl-160pOM, cneKTp KO­
TOP~X HeHSBeCTeH. 4YBçTBI-1TeJlbHOCTb npl-160pa K 3TI-1M 4acTHllaM TaK­
~e HeI-1SBecTH~. TaK, olleHKH K 1, npoBeAeHH~e AJlR ~ecTKI-1X cneKTpoB 
no $OpMYJle /5/ 1-1 aHaJlOrI-14HOH, B KOTOPO~ BMeCTO H I-1CnOJlbSOBaH~n 
nOKasaHHR npl-160pa, noMe~eHHoro B T04KY I-1SMepeHI-1R C AaHH~M cneK­
TPOM, nOKaSMBaIOT, 4TO BO BTOpOM CJlY4ae BeJlI-14I-1H~ K 1 Me Hbwe onpe­

AeJleHH~X no $OpMYJle /5/ B 2-3 paaa. n03TOMY AJlR AH-A-l O~eHKI-1
 

K 2 np~BOAI-1JlI-1Cb JlHWb AJlR MRrKI-1X cneKTpOB Ha YCKOpI-1TeJlRX.
 
npH60p CHM-14 c KOM6V1HV1poBaHHbIM saMeAJlI-1TeJleM 4aCTO I-1CnOJlb­

syeTcR B TpeXKOMnOHeHTHOM MeTOAe onpeAeJleHI-1R nOJlHO~ 3KBI-1BaJleHT­
HO~ A03bl H /81' KélK AOSHMeTp HeJltTpOHOB C 3HeprHe~ HH~e 20 M3B. 
Ta~ KaK npl-160p 4YBCTBHTeneH H npV1 3Heprl-1RX He~TpOHOB B~we 

4 

20 M3B, 6~Jla CAeJlaHa OlleHKa 3aB~weHHR I-1M A03~ H1 C nOMO~blO K03~­

$1-1~l-1eHTa K 3 , onpeAeJleHHOrO KaK OTHOWeHl-1e 

Hn 2 
K 3 = --, /6/

" Hn 1 

rAe - 3KBHBaJleHTHaR A03a, paCC4HTaHHaR no $OpMYJle /2/ AJlRHn 2 

]
I • 

E 1 :;: 20 M3B, 1-1 E 2,paBHo~ MaKCI-1MaJlbHO~ 3HeprHH cnexrpa: H n1 ­

TO xe AIlR E 1 :;: 0,4 3B, E 2 :;: 20 M3B. 3Ha4eHl1R K03$$Hlll-1eHTOB K 
1
, 

K2 1-1 IS npenc r asneua Ha PI-1~.. 3 1-1 4 AJlR paSJlH4HblX cnexrpoa He~­
TPOHOB, xapaKTepI-1SYID~I-1XCR E. 

AJlR OlleHKI-1 BJlI-1RHI-1R KaAMl-1eBOrO 3KpaHa BHYTPH KOM6HHI-1pOBaHHoro 
SaMeAJlHTeJlR Ha 4YSCTBI-1TeJlbHOCTb 6~JlH paCC4HTaH~ SHa4eHI-1R K 1 no 
$OpMYJle AJlR aaMeAJlI-1TeJlR 6es KaAMI-1R. 3TH SHa4eHI-1R npeACTaBIleHbl 
Ha puc • 5, rAe AJlR cpaBHeHHR npuaeneuu r aroee SHa4eHI-1R K 1 I-1S 
pl-1C. 3 AJlR SaMeAJlHTenR c KaAMHeM. 
OTHOWeHI-1R K.í 3KBHBaJleHTH·oH AOSbl 

Ha pHC. 5 npeACTaBJleH~ TaKme 
H n ? paCC41-1TaHHOH B Al-1anaaOHe 

3Heprl-1H OT 0,4 3B AO 20 M3B AJlR saMeAJlI-1TeJlR c KaAMHeM, K 3KBI-1­
BaIleHTHO~ Aose, paCC4I-1TaH~0~ no TO~ ~e $OpMYJle AJlR saMeAJlI-1TeJlR 
6es KaAMI-1R. 

2.1. norpeWHOCTI-1 C4eT41-1Ka CHM-14 c KOM6HHl-1pOBaHH~M 

saMeAJlI-1TeJleM 

3KBI-1BaJleHTHaR Aosa He~TpoHoB Hn B AHanaSOHe 3HeprH~ OT 0,4 3B 
AO 20 M3B, onpeAeJleHHaR no nOKaSaHI-1RM npH60pa, B OCHOBHOM npe­
euurae'r aHa4eHI-1R Hal-160Jlee noc t oaepaoã AOSbl H g B 3TOM ~e Al-1ana­
sOHe 3Heprl-1~. 3TO npeB~WeHl-1e MomeT AocTHraTb K03$$I-1~l-1eHTa 3 AJlR 
MRrKI-1X cneKTpOB co cpeAHe~ 3Heprl-1eH B cOT~e H AeCRT~e AOJlI-1 M3B. 
Ho, KaK npaBI-1JlO, OHO COCTaBJlReT MeHbWYIO BeJlH4HHY. TaK, AJlR 90% 
paCCMOTpeHH~X cneKTpOB Ha peaKTopax 1-1 ~I-1KJlOTpOHax nHP /i~l M3B/ 
K03$$l-1l1l-1eHT K1 Jle~I-1T B Al-1anaSOHe OT 1,0 AO 0,6 1-1 MomeT 6~Tb npl-1­
HRT paBHblM /0,.8+0,2/. AJlR 90% paCCMOTpeHHblX cnexrpos Ha CI-1HXPO­

"$aSOTpOHe nB3 I-1-CI-1HXPO~I-1KJlOTpOHe nHn OH Jleml-1T B A~ana30He OT 
1,1 AO 0,8 1-1 Mo~eT 6bJTb npl-1HRT paBH~M /0,9+0,2/. 

TaKI-1M 06pasoM, Ha YCKOpl-1TeJlHX 1-1 peaKTopax OHH~ AJlR 60JlbWI-1H­
CTBa nOJle~ He~TpoHoB, B KOTOp~X npOBOAHTCA paAHa~HoHH~~ KOHTPOJlb 
c nOMO~b~ npl-160pa CHM-14 c KOM6~Hl-1pOBaHH~M saMeAJlHTeJleM, K03$­
$1-1~HeHT K 1 Mo~eT 6~Tb npl-1HRT paBH~M /O,9~0,2/, T.e. AJlR nOJlY4e­
HI-1R 3KBI-1BaJleHTHOH AOSbl HeH-TpOHOB B AHana30He 3HeprHH OT 0,4 3B 
AO 20 M3B nOKaSaHI-1R npl-160pa HY~HO YMHOml-1Tb Ha 3TOT K03$$I-1~l-1eHT 

1-1 npH onpeAeJleHl-11-1 norpeWHOCTI-1 peSYJlbTaTa 1-13MepeHI-1~ y4ecTb no­
rpeWHOCTb K 2 , KOTOPYIO MO~HO npl-1HRTb paBHoH 20%. 

\J ECJlI-1 1-13MepeHHR npoBoARTCA B nOJlRX 1-13JlY4eH~~, rAe YCJlOBI-1R $op­
Ml-1pOBaHI-1R cneKTpa HeHTpoHoB 1-1 cpeAHe~ 3Heprl-1H E 6nl-1SKI-1 K TeM, 

. AJlR KOTOpblX npOBOAI-1JlI-1Cb cpaBHeHI-1R H pacue'r K 1'­ TO np« onpenene­

l> 
HI-1I-1 peSYJlbTaTa 1-13MepeHHH MD~HO nOJlb30BaTbCA 60Jlee T04H~MI-1 SHa­

~ 4eHI-1RMH K 1, nOKasaHH~MH Ha pl-1C. 3. 

5 
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60nee T~aTenbHO ~ Kp~T~4eCK~ cneAyeT nOAxoA~Tb K ~HTepnpeTa­
~~~ pe3ynbTaToB ~3MepeH~~. c nOMO~b~ np~60pa B nOnHX c MArK~M~ 

cnexrpexa , rAe npe auureuue Hn HaA Hg COCTaBnAeT, Ka'K npaauno , He 
60nee 1,7 pa3a, HO MomeT AOXOA~Tb AnR oTAenbH~X cneKTpoB Ao 3. 

AHan~3 K03$$~~~eHTa K2 ~3 p~c. 3 nOKa3~BaeT, 4TO B nonAX 3a 
3a~~To~ YCKop~Tene~ 4aCT~~ B~COK~X 3Hepr~~ /nB3 ~ n~n/, rAe 
BKnaA H 2 B H npeauurae r 30%, 3KBV!BaneHTHaA A03a, onpeneneuuaa c 
nOMO~b~ C4eT4~Ka CHM-14 c KOM6~H~poBaHH~M 3aMeAn~TeneM, COCTaB­
nReT OT nonOB~H~ AO TpeT~ /AnR 04eHb mecTK~X cneKTpoB/ nonHo~ 

A03bl He~TpoHoB - K03ct>$~~~eHT K 2 AOCT~raeT 3Ha4eH~H 2 ~n~ 3. 
,llnR ImeCTKHX" CrJeKTpOB C~HXpOLt~KnOTpOHa n~n cpeAHee 3Ha4eH~e 

K 2 ;:: /1,9+0,6/, AnA CWixpO$a30TpOHa nB3 K 2;:: /1,5+0,4/. ,llnA 
"MHrK~xll cneKTpoB 3T~X ycxooar enea , coo'r ae r cr aeaao , K 2 ;:: /0,70+ 
~0,10/~/1,0~0,10/. 

~,o 

PHC. 5. OTHomeHHe 3KBHBaneHT­ 1 
~ o.eHOH A03W HeHTpoHoB K nOKa3aHH­


HM g03HMeTpa CHM-14 c KOM6HHH­ ~0,6
 

ponaHHbM 3aMegnHTeneM /c KaA­


-

'1 Tf Tf 

'. , .. • t .... 

1O,4 L

---------------------' 

MHeM H 6e3 KaAMHH/.	 -1,2 

-1,0 

Heo6xo~~MO OTMeT~Tb, 4TO ~a
 

C4eT4HK CHM-14 c KOM6~H~pOBaH- 1
 lU ~If	 I ~ rt111 

H~M 3aMeAn~TeneM no CBoe~ KOH- lO,6 
CTPYKLt~H, 4TO nOATBep*AaeTCA ~O~ 

o-c CdI ~	 I ITaKme XOAOM 3aB~C~MOCTH l(E), 
.-IU Cd 

He RsnAeTCA A03~MeTpOM HeHTpo- o,
 

HOB "'B A~ana30He 3Hepr~~ auure ° - , «rI «)' «), d

40

20 M~B. Iloaroay no ero noxasa-	 ~(t'be) 

il 
npeACTaBnAeT ~HTepec cpaBHeHVle Ben~4HH Hw pacc4~TaHH~x no~ ! $opMyne /2/ VI HenocpeAcTBeHHo Vl3MepeHHblx np~60poM. TaKoe cpaB­<., HeH~e 6~no npOBeAeHO AnA HeKoTopblX T04eK ~3MepeH~H 3a 3a~HTO~ 

,;1 YCKop~TenR nB3. OHO nOKa3ano, 4TO paCC4~TaHHbre 3Ha4eH~A Hn B 
A~ana30He 3Hepr~H OT 0,4 3B AO MaKcVlManbHo~ rpaH~Lt~ cneKTpa 

q MeHbwe 3KB~BaneHTHoH A03bl, onpeAeneHHoH no nOKa3aH~RM npH60pa,
h ~ 3Tq pa3n~4He He npeB~waeT 25%. 

t" 

,[
" 

\ 2.2. norpewHocTVI npH60pa ,llH-A-1 l 

L 
3KB~BaneHTHaA A03a H HeHTpoHoB c 3Hepr~eH AO 20 M3B npan\	 H3MepeH~RX 3a 3a~~ToH YCKopHTeneH VI peaKTopoB c nOMo~b~'n~H60pa 

,llH-A-l, KaK B~AHO H3 pHC. 4, MOll<eT 6~Tb KaK 60nbwe, TaK H MeHb­
we AeHCTB~TenbHoro 3Ha4eH~A Hg • AnA 90% paCCMOTpeHHblX cneKTpOB 
Ben~4~Ha K nem~T B AVlana30He OT 0,6 AO 1,4, T.e. He B~XoAHT 3a 

1
npeAen~ OCHOBHOH norpeWHOCTH AH-A-l, paBHoH 40%. CpeAHee 3Ha­
4eHVle K npH 3TOM paBHo 1,0. AnA 80% cneKTpOB K 1 nell<HT B AHana­\ I 1 

:,	 30He OT 1,3 AO 0,7. 
PeAKHe	 cny4aH 3.Ha4HTenbHoro oTnVl4~A Hn OT Hg /K 1 nesorr oxono

í 
! 0,5-0,6 HnH OKono 1,6/ B nonAX c MArK~M~ cneKTpaM~ 06bRCHR~TCA 

xaoexrepos 3aBVlCHMOCTH l(E) npu AaHHblX E. 
AnA ~3MepeHHH 3a 3a~HToH peaxropoa K 1 MOll<eT 6blTb npHHAT paa-

H~M /1,1+0,3/, AnA yCKopHTeneH - /1,0+0,2/. npVl ~3MepeH~Ax B 
peanbHblx-nonAx Ha YCKopHTenRx c 3aMeTHblM BKnaAoM H2 B H/60nee 
5%/ nOKa3aHHA npufiopa AH-A-1, KaK yxe OTMe4anOCb, auure paCC4H­
TaHHOH no epopMyne /2/ BenVl4V1Hbl "n aa C4eT perHcTpau.~!I1 3apAlI<eH­
H~X 4aCTVI~. no 3TOH np~4HHe o~eHKa TOH 4aCTH nonHoH A03~ HeH­
TpOHOB H, KOTOPy~ per~CTpHpyeT AH-A-1 B nonAX YCKopVlTeneH, npo­
BeAeHa nHWb AnR noneH co cpeAHeH 3Hepr~e~ cneKTpa HeHTpOHOB 

E.< 5, O M3B ~ BKnaAOM "2 B H MeHbwe 10%. KaK BHAHO ~3 p~C. 4,I 
HHRM C	 nOMO~b~ K03$$HLt~eHTa K 2 MO*HO npOBOA~Tb n~Wb OLteHKY non­ ·1 B 3TOM cnY4ae K nell<HT B AHana30He OT 0,5 AO 1,5, T.e. BeRH4HHa

2 
HOH 3KB~BaneHTHoH A03b1 He~TpoHoB BO BceM cy~ecTBy~~eM 3a 3a~~­ i "n MomeT COCTaBnATb or 0,7 AO 2 3Ha4eH~H H g. 
TOH YCKop~TeneH A~ana30He 3HeprH~ HeHTpoHoB. I 

npeBblweH~e ~3MepeHHo~ c nOMO~b~ np~6opa 3KB~BaneHTHoH A03~ 
:1 

H He~TpoHoB c 3Hepr~eH Ao 20 M3B HaA Hg sa C4eT 4YBCTB~Tenb­ 3. BblBOAbln 
HOCT~ npH60pa np~ 3Hepr~~ HeHTpoHoB Bwwe 20 M3B, KaK npaBHno, 
He3Ha4~TenbHO. TaK, Ben~4~Ha K 3 B 60nbw~HcTBe cnY4aeB He np~B~­ I B paõore npencreaneuu peayns raru 3Kcnep~MeHTanbHoro onpene ­
waeT 0,2fO,3 H n~wb AnA 04eHb *ecTK~X cneKTpOB 3a cnnOWHOH 3a­ neHHA npVl pa3nH4H~X 3Hepr~AX HeHTpoHoB 4YBcTB~TenbHocTe~ Vlcnonb­
~~TO~ C~HxpO~~KnOTpOHa n~n /T04Ka 1/ MomeT AOCTVlraTb 0,4. 3yeM~x B paA~au.VlOHHOM KOHTpone 3a 3a~~ToH YCKopHTene~ H peaKTO­I
 

Han~4~e KaAM~eBoH npocno~KVI BHYTP~ KOM6~HHpoBaHHoro 3aMeAn~­ pOB OHHH A03~MeTpoB HeHTpoHoB AH-A-l VI CHM-,14 B KOM6~H~poBaHHoM 

TenA ynY4waeT xapaKTep~CT~K~ np~60pa KaK A03V1MeTpa HeHTpoHoB, 3aMeAn~Tene. no 3THM pe3ynbTaTaM nocTpoeHbl 3HepreTH4ecKHe 3aBH­
KaK 3TO BVlAHO ~3 p~c. 5. TaK, B nonAX co cpeAHeH 3Hepr~eH cneKT­ CVlMOCT~ 4YBcTBHTenbHocTeH l(E) 3T~X A03~MeTpoB.~
pa HeHTpOHOB E H~lI<e 10 M3B, rAe H > H AnA 3Hepr~~ AO 20 M3B,	 C nOMO~b~ nonY4eHH~x 3aB~c~MOCTeH f(E) ~ V13BecTH~X /B3AT~X 

~ n g 
~cnonb30BaH~e KaAM~A B 3aMeAn~Tene YMeHbwaeT 3TO pa3n~4He, npVl­ Vl3 n~TepaTYPbl Vln~ ~3MepeHHblx aBTopaM~/ cneKTpOB HeHTpoHoB 3aL. 

3a~~ToH YCKop~TeneH H peaKTopOB OH~~ 6~n~ ou.eHeH~ pac4eTHblM ny­4eM, KaK B~AHO Vl3 pVlC. 5, Bn~AH~e KaAMHA TeM c~nbHee, 4eM H~*e 

TeM norpeumoc ra , c KOTOPblMH A03V1MeTpbl ~3MepA~T 3KBHBaneHTHYlOE: 8 nonnx , rAe H < H g /E > 10 M3B/ Han~4~e KaAM~A B 3aMeAn~Te­n 
ne npuaonu r K YMeHbweH~~ H - H ~ Aall<e K uexor opoay , AO 10%, npe­g n 
BblweH~1O H n HaA H s' ~ 
6 



A03y He~TpOHOB. C4eT4HK CHM-14 C KOM6HHHpOBaHH~M 3aMeAnHTeneM 
C AOCTaTo4Ho~ Ann A03HMeTpHH xpoHH4ecKoro 06nY4eHHR T04HOCTb~ 
/30~/ Mo~eT 6blTb HCnonb30BaH B Ka4eCTBe A03HMeTpa He~TpOHOB C 
3HeprHeA OT 0,4 3B AO 20 M3B. npH4eM, KaK npaBHno, nOKa3aHHR 
npH60pa npH 3TOM 3aBblweH~ no cpaBHeHH~ C AeHcTBHTenbH~M 3Ha4e­
HHeM 3KBHBaneHTHO~ A03~. npH Hcnonb30BaHHH npH60pa B nonRX C 
60nbwHM BKnaAOM B A03Y cBepx6~cTP~X HeHTpoHOB BoaMO~HO Aonon­
HHTenbHoe 3aB~weHHe nOKaaaHHH AO 40% aa C4eT perHCTpa~HH 3THX 
HeHTPQHoB. 

npH60p AH-A-l B npeAenax cBoeA OCHOBHOA norpewHOCTH, COCTaB­
nR~eA 40%, Mo~eT HcnonbaOBaTbCR B Ka4eCTBe AoaHMeTpa aKBHBa­
neHTHoA A03~ HeATpoHoa C aHeprHeA HH~e 20 MaB. OAHaKo nOKaaaHHR 
npH60pa B nonRX aa 3a~HToA YCKoPHTeneA 4acTH~ B~COKHX 3HeprHA 
MorYT npeB~waTb AocToBepHoe aHa4eHHe 3KBHBaneHTHoA Aoa~ 3a C4eT 
perHcTpa~HH cBepx6~cTP~X HeATpoHOB H sapR*eHH~x 4acTH~. HanpHMep, 
npOTOHOB. KaK nOKa3~Ba~T AaHH~e /8/ H peaynbTaT~ HaMepeHH~, 
B~nonHeHHble aBTopaMH B HeKoTOp~X MeCTax sa 3a~HToA yCKoPHTeneA, 
3TO npeB~weHHe Mo~eT 6~Tb B 2 pasa. Pac4eTHaR o~eHKa ero He cAe­
naHa Ha-3a OTCYTCTBHR AaHH~x 0 3aBHCHMOCTH ((E) npH 3HeprHH HeA­
TPOHOB B~we 20 MaB H 0 4YBcTBHTenbHoCTH npH60pa K aapR~eHH~M 
4acTH~aM. 

6Y~HeB S.H., K~KOB H.H., H~KpOB U.B. p16-86-491 
3HepreTM~eCKMe aaawcMMOCTM ~Y8cTawTenbHocTM 
MnorpeuHocTM HeKOTQpWX AOaMMeTpOB HeMTPOHOB 

npM paanM~HWx 3HeprMRx He~TpOHOB npeACTaeneHW pe3ynbTaTW'3KcnepMMeH­
TanbHoro onPeABneHMR ~yBcT8MTenbHOCTM Mcnonb3yeHWx B PaAMaQMOHHOM KOHTpone 
3a ~ToM yCKopMTeneM M peaKTopoB OMAK A03MMeTpOB HeMTpOHOB AH-A-l M CHH-l~ 
B KOM6MHMPOBaHHOM nonM3TKneHOBOM SaMeAnMTene. nOCTpoeHW 3HepreTM~eCKHe sa­
BMCMMOCTM ~Y8CT8MTenbHOCTM A03HMeTPOB. C nOM~bU nOCTpoeHHWX saawcMMOCTeM 
M'M3BeCTHWX cneKTpOB HeMTpOHOS sa 3a~MToM YCKOPMTene~ H peaKTop08 OK~K pac­
~THWM nyreM oqeHeHW norpewHocTM, c KOTOPWMM AOSMMeTpw MaMepRUT aKBMsaneHT­
HYU A03Y HeMTpOHOa. npM60p CHH-14 c KOMfiHHMpoaaHHWM saMeAOMTeneM c AOCTaT~· 
HOM TO~HOCTbU 30t M~eT 6wTb Mcnonb30saH a K~eCTae A03MMeTpa HeMTpOHOS'S 
AManaSOHe 3HeprMM OT 0,4 3B AO 20 HaS. npM60p AH-A~1 s npeAenax CaoeM OCHoa­
HoM norpewHoCTM. paBHoM 40%, ~eT Mcnonb30BaTbCA KaK A03MMeTP 3KBMaaneHTHot 
A03W HeMTpoHoa C 3HeprMeM HMwe 20 HaB. npeAcTaSneHy pesynbTaTw, c nOMa.bO 
KOTopwX no nOKaaaHMRM nPMOopoB HaWHO oqeHMTb 3KBMBaneHTHYO AOSY HeHTpoHoS 
BO B~ aHa~MMOM AMana30He 3HeprMH sa 3~MToA YCKopMTeneH. 

Pa60Ta swnonHeHa B OTAene paAMaQMOHHoM 6e3onacHocTM OKRK. 

Coo&uIInIe ~OI"O IIIICDrl)'1'a GepIfWX HCCJJeIlOBaHHii • .lly6Ha 1986 

C HcnonbaOBaHHeM nonY4eHH~X B HacToR~eA pa60Te peaynbTaTOB 
no nOKasaHHRM HccneAoBaHH~X npH60PoB MO~HO o~eHHTb 3KBHBaneHT­
Hy~ Aoay HeATpoHOB BO BceM aHa4HMOM sa sa~HToA YCKopHTeneA AHa­
naSOHe 3HeprHA. 

norpewHocTb onpeAeneHHR C nOM~b~ HccneAoaaHH~X nPH60PoB 
aKBHBaneHTHoA A03W HeATpoHoB B AHanaaOHe AO 20 M3B Mo~eT 6~Tb 
YMeHbweHa npH HanH4HH HH~opMa~HH 06 ycnoBHRX ~pMHPoBaHHR nonR 
H3nY4eHHR B T04Ke HSMepeHHR, ~eCTKOCTH HnH MRrKOCTH cneKTpa, 
ero cpeAHeA aHeprHH, BKnaAe B AOSY cBepx6~CTP~X HeHTpOHOB. AnR 
MHorHx MeCT HSMepeHHH TaKaR HH~pMa~HR Mo*eT 6~Tb nonY4eHa no 
pe3ynbTaTaM HaCTOA~eA pa60T~ 6ea SHaHHR cneKTpa HeHTpOHOB. 
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Buchnev V.N., Komochkov H.H •• Hokrov Yu.V. P16-86-491 
Energy Dependellces of Sensitivity alld Errors 
of Some Neutron Dosimeters 

The results of experimental determination of sensitivities of DN-A-l 
device and'SNH-14 slow neutron counter with a combined polyethylene modera­
tor at various neutron energies used in radiation control behind the shiel­
ding of JiNR accelerators and reactors are presente~. Energy dependences of 
sensitivities of these dosimeters are constructed. The obtained sensitivi­
ties and known neutron spectra around JINR nuclear physical installations 
permit to evaluate the errors of dosimeters at measuring the neutron equi­
valent dose in the fields with these spectra. SNH-14 with a combilled mode­
rator could be used as a neutron dosimeter with a 30% accuracy in 0.4 eV 
upto 20 MeV energy range. The error of DN-A-l at 20 MeV energy is 40%. The 
results on evaluation of neutron equivalent dose over essential neutron 
energy range are presented. 

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