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6aKaJloB T. 1-1 AP· P3 - 12796 

H3MepeHI-!e nponycKaHI-!H 1-1 caMOI-!HAI-IKa~l-11-1 Ha ypaHe-235 
1-1 nJlyTOHI-11-1-239 B 06JlaCTI-1 3Hepri-1H HeHTpOHOB 
2 38 - 20 K38 

npoBeAeH~ I-13MepeHI-1R $yHK~I-1H nponycKaHI-!H ypaHa-235 
1-1 nllyTOHI-!R-239 C noMO~b~ nponop~I-IOHaJlbH~X 3He -c4eT41-1KOB 
1-1 KaMep AelleHI-!R /3KcnepHMeHT~ no caMOI-IHAI-IKa~l-11-1/ e o611aCTI-1 
3Hepri-1H HeHTPOHOB 2 38 - 20 K38. Hcnollb30BaJlacb TeXHHKa 
epeMeHI-1 npoJleTa Ha 1-!MnyJlbCHOM 6biCTpoM peaKTope H6P-30 
c pa3peweHI-1eM 100 HC/M I 3He -c4eT4HKI-1/ 1-1 53 HC/M /KaMepbl 
AeJleHHR/. To11~1-1Ha o6pa3~oe eapbl-!poeaJlaCb e 1-!HTepeaJle OT 
0,0013 AO 0,17 aToM/6apH. nolly4eH~ cpeAHHe noJlH~e ce4eHHR 
1-1 lflaKTOPbl pe30HaHCHOH caM03KpaHI-1POBKI-1 nOJlHOro Ce4eHI-1R, 
a TaKme Ce4eHI-1R AeJleHI-!R B 3HepreTH4eCKI-1X 1-!HTepBaJlaX CHCTeM~ 
RAepHO-$H3H4eCKI-1X KOHCTaHT. 

Pa6oTa B~nOJlHeHa B na6opaTOPI-11-1 HeHTPOHHOH $1-131-!KI-1 OH~H. 

npenpHHT 06'b8llHHeHHOrO HHCTHTYT8 SlllepHbiX HCCnellOBSHHA, ,Uy6Ha 1979 

8akalov T. et al. P3 - 12796 
Transmission and Self-Indication Measurements 
with U-235 and Pu-239 in the 2 eV-20 keV 
Energy Region 

The transmission and self-indication measurements 
with U-235 and Pu-239 have been tarried out using the 
3He proportional counter and fission chambers in the 
2 eV - 20 keV energy region. The TOF technique was used 
with the JINR pulse fast reactor 18R-30 in Dubna as 
a neutron source, the resolution being 100 nsec/m ( 3He 
counter measurements) and 53 nsec/m (fission chamber 
measurements). The sample thickness was varied from 
0.0013 atom/barns to 0.172 atom/barns. Average total 
cross sections with self shielding factors and self
shielding fission factors were determined for energies 
within A88N nuclear constant set. 

The investigation has been performed at the 
Laboratory of Neutron Physics, JINR. 

Preprint of the Joint Institute for Nuclttar Research. Dubna 1979 
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88EAEHHE 8amHoe 3Ha4eHHe np~-1 pac4eTax peaK-
Topoe Ha 6~cTp~x HeHTPOHaX 1-!Me~T 

rpynnoe~e KOHCTaHT~ /cpeAHI-!e ce4e
HI-1R, lflaKTOp~ pe30HaHCHOro CaM03KpaHHpOBaHI-1R/ B pe30HaHCHOH 
o611aCTH 3HeprHH ypaHa-235, ypaHa-238 1-1 nllyTOHHR-239. O~eHKH 
RAePH0-$1-131-14eCKI-1X KOHCTaHT 3THX 3JleMeHTOB noJly4eH~ nyTeM 
H3MepeHHH HeHTPOHH~X Ce4eHI-1H H pe3oHaHCH~X napaMeTpOB B pa3-
peweHHOH 06JlaCTI-1 3Hepri-1H, npH nepeHOCe 3TOH 1-1H$QpMa~I-1H Ha 
Hepa3peweHHy~ 06JlaCTb B03HI-1Ka~T OWHfiKI-1 1-13-3a norpeWHOCTeH 
B I-13MepeHI-1RX pe30HaHCH~X napaMeTpOB 1-1 HeT04HOCTH pac4eTHO
TeopeTH4eCKOH MOAeJll-1, no3TOMy eamHO OCy~eCTBHTb npoeepKy 
rpynnoe~x KOHCTaHT, e nepey~ o4epeAb $aKTopoe pe3oHaHCHoro 
caM03KpaHI-1poeaHHR, npRMbiM H3MepeHHeM. Ha peweHHe 3TOH npo6-
JleM~ 1-1 HanpaeJleHa AaHHaR pa6oTa. 8 Ka4eCTBe o6oeKTOB 1-!CCile
AOBaHHR 6~111-1 Bbl6paHbl AellR~I-!eCR I-130TOnbl ypaHa-235 1-1 nllyTo
HI-!R-239 · 

METOAHKA CpeAHerpynnoe~e ce4eHI-1R 1-1 K03$<)>1.1-
~~-~eHT~ pe30HaHCHOH CaM03KpaHHPOB
KH MoryT 6b1Tb noJly4eH~ HenocpeA

CTBeHHo 1-13 3KCnepi-1MeHTaJlbH~X $yHK~I-1H nponycKaHI-!R 

-a (E)X 
( ¢(E)£(E)e t dE N 

< T (X) > tlE = t 

tlE o5p 
=-- /1/ 

f ¢(E)£(E)dE Non 
tlE 

rAe <Tt (X)> tlE - nponycKaHI-!e HeHTPOHOB, ycpeAHeHHOe no 
cneKTPY ¢(E) 1-1 3$$eKTI-1BHOCTI-1 AeTeKTopa £(E) e 3HepreTw 
4eCKOM HHTepBaJle tlE; at (E) - nOJlHOe HeHTPOHHOe Ce4eHHe 
RAeP o6pa3~a; x - TOil~HHa o6pa3~a; N00p 1-1 Non - c4eT Ae
TeKTopa c o6paa~oM 1-1 6e3 o6paa~a. 
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Ecn~ AeTeKTop ~MeeT 3$$eKT~BHOCTb per~cTpa~~~ He~TpoHoa, 
nponop~~oHanbHYIO ce4eH~IO AeneH~R ~ccneAyet-1blX o6paa~oa ar (E), 
TO B~pa~eH~e /1/ npeo6pa3yeTCR K B~AY 

-a (E)X 
[ cf>(E)ar(E)e t dE 

T (X) =/),. ::::.=E _____ _ 

f [ cf>(E)ar (E) dE 
I'!..E 

No6p 

Non 

Ha ocHoae aen~4~H Tt(x) ~ T r(x) MoryT 6~Tb onpeAeileH~ 
K03$$~~~eHT~ pe30HaHCHOH caM03KpaH~pOBK~ nOilHOrO ce4eH~R 
~ Ce4eH~.R AeileH~R Ill: 

/2/ 

1 < 1 /(at + ar) > 
f = ------ [---------------2---

t <at > < 1/ (at + ao ) > 
- a0 ], I 31 

53 HC/M. 06pa3~bl 235 U COAep~ail~ 10% 238 U. nonpaBKa Ha 
np~MeCb 23BU pacc4~Tblaanacb no napaMeTpaM, nony4eHHbiM ny-
TeM o6pa6oTK~ $YHK~~~ nponycKaH~R 238U /4/. 

Co6CTBeHH~~ $OH AeTeKTOpOB KOHTpOil~poBaJlCR B XOAe ~3Me-
peH~~. AnR c4eT4~KoB c 3He oH 6btll npeHe6pe~~Mo Man. Co6-
CTBeHH~~ <I>OH KaMep AeileH~R 6btll Bbtwe: np~ MaKC~MailbHOH TOil
lii~He o6pa3~a OH COCTaBJlRil AilR ypaHOBO~ KaMepbl 11% ~ AnR 

nnyTOH~eao~ KaMepbt - 18% np~ 3Hepr~~ 10 38. 

nepeMeHHbl~ 80 apeMeH~ He~TpOHHbiH <f>OH ~3MepRilCR B ny4Ke 
6e3 o6pa3~a ~ C o6pa3~aM~ pa3Hb1X TOill!I~H MeTOAOM pe30HaHCHbiX 
~IlbTpoa. 8 Ka4eCTBe TaK~x ~IlbTpoa ~cnOilb30Ban~cb T~TaH, 
MapraHe~, BOilb<f>paM, ~HA~H ~ KaAM~H. KpoMe Toro, $OH MOr 

r = _1_ - <at_!~t +1?:~-
f < af > < 1/(at + ao)> 

N '"lli-lnl ' I ' I I I ' I I I ' I I ' I ' I I I I ' I 

/4/ 5600 2.21<38 w 1 Mn Mn,W W 

rAe a 0 - ce4eH~e pa36aaneH~R, npeACTaBilRIOUiee cyMMY nonHbiX 
ce4eH~H acex APYr~x ~30Tonoa cMec~ B pac4eTe Ha OA~H aToM 
nnyTOH~R-239 ~Il~ ypaHa-235. 

3KCnEPHMEHTAnbHA~ 
YCTAH08KA 

POHHOH $1-131-1KI-1 OH~H. 

H3y4eH~e pe3oHaHCHOH CTPYKTYPbl 
He~TPOHHbiX ce4eH~H ypaHa-235 
npOBOA~IlOCb B na6opaTop~~ He~T-

~13MepeHI-1R $yHK~I-1H nponycKaHI-1R OCYUieCT8-
IlRili-1Cb C nOMOUibiO He~TPOHHOro cneKTpOMeTpa no apeMeHI-1 npo
JleTa Ha I-1MnyilbCHOM peaKTOpe H6P-30. nponycKaHI-1e Tt(x) 1-13-
MePRilOCb Ha nponeTHO~ 6a3e 1000 M 3He -c4eT41-1KaMI-1, a Tf(X)
Ha 6a3e 59 1-1 75 M c I-1Cnonb3oaaH~eM KaMepbl AeileHI-1R. 8 nepaoM 
CJly4ae 3KCnep~MeHT npOBOA~IlCR B TaK Ha3btBaeMOM peaKTOpHOM 
pe~~Me /4aCTOTa CileA08aH~R ~MnyilbC08 - 5 r~ np~ W~P~He He~T
POHHOH 8CnbtWK~ 70 MKC/, 80 8TOpOM Cily4ae - B pelK~Me Il~Hei1-
HOrO YCKOP~TeilR /COOTBeTCT8eHHO 100 r~ ~ 4 MKC/. 

8 Ka4eCT8e o6pa3~oa ~cnonb3oaan~cb MeTannl-14eCK~e Ta6neTK~ 
235 U ~ 239 Pu 8 B~Ae A~CKOB A~aMeTpoM 48 MM, repMeT~4Ho 
3a8apeHt-tbte B o6ono4KY ~3 Hep~aaeiOllle~ CTan~. 8 Ka4eCTBe AeTeK
Topa cny~~na fiaTapeR 3He -c4eT4~KOB 121, a Ka4eCTBe AeTeK
Topoa AeileH~R - MHOrOCilOHH~e 6btCTPOAeHCTBYIOUI~e KaMepbl Aene-
H~R 131. TOillii~Ha CilOR 235 U COCTa8IlRila 2 Mr/cM2, 06Uiee 
KOI1~4eCTBO - 2 r, COOTBeTCTBYIOUI~e Be11~4~Hbl AnR 239pu 
paBHRil~Cb 0,5 Mr/cM2 ~ 0,5 r. 3$$eKT~BHOCTb per~CTpa~H~ 
B KaMepe OCKOilKOB 235 U fibtlla -70%, 239pu -50%. <!>yHK~~R 
Tt(x) ~3MepRnacb c pa3peweH~eM -100 HC/M, a Tr (x) 
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P~c. 1. CneKTP, ~3MepeHH~H no apeMeH~ nponeTa 
3
He - AeTeKTo-

poM np~ Ha11~4~~ B ny4Ke pe30HaHCHbiX ~IlbTpOB ~3 MapraH~a 
~ 80Ilb<!>paMa, npoileTHaR 6a3a - 1000 M, N -4~CI10 OTC4eTOB 
AeTeKTopa, n - 4~cno KaHanos, w~p~Ha KaHana - 32 MKC, 
a/ ~aMeHeH~R 6e3 o6pa3~a 239 Pu, 6/ ~3MepeH~R c o6paauoM 

239Pu TOillii~HOH 0,00823 aTOM/6apH. 
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1100 
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P~c. 2. CneKTp, ~3MepeHH~~ no apeMeH~ nponeTa nnyTOH~eao~ 
KaMepo~ AeneH~H, nponeTHaH 6a3a - 75 M, N- 4~cno OTC4eToB 
AeTeKTopa, n- 4~cno KaHanoa, w~p~Ha KaHana - 2 MKC. 
a/ ~3MepeH~H 6e3 o6pa3~a 239Pu, 6/ ~3MepeH~H c o6pa3~0M 
239Pu TOn~~HO~ 0,00412 aToM/6apH. 

n 

onpeAenHTbCH np~ 3Hepr~Hx "4epH~x" pe3oHaHcoa ypaHa ~ nny
TOH~H.Ha p~c. 1 noKa3aH annapaTypH~~ cneKTP,~3MepeHH~~ 3He
c4eT4~KaM~Kcnep~MeHTax 6e3 o6pa3~a ~ c nnyTOH~eB~M o6pa3-
~0M TOn~~HO~ 0,00823 aTOM/6apH np~ ~CnOnb30BaH~~ $~nbTPOB 
~3 MapraH~a ~ aonb$paMa. Ha p~c. 2 ~3o6pa~eH~ annapaTypH~e 
cneKTPbl, nony4eHHble c noMOlllbiO nnyToH~eao~ KaMep~ AeneH~H. 

npoaan B cneKTpe np~ 3Hepr~~ 337 38 o6ycnoaneH pe30HaH
COM MapraH~a, np~CyTCTBYIO~~M B MaTep~ane 3arnyweK He~TPOHO
BOAa. 

Kp~BaH 3aB~C~MOCT~ $OHa OT HOMepa KaHana annpOKC~M~poaa
naCb Ha 3BM non~HOMOM ~ Bbi4~Tanacb ~3 annapaTypHoro cneKTpa. 
~onH $OHa np~ ~3MepeH~Hx a ny4Ke 6e3 o6pa3~a AnH 3He-Ae
TeKTopa COCTaBnHna 2-5%. np~ ~3MepeH~HX C o6pa3~0M np~ ero 

6 . 

• 

MaKC~ManbHO~ TOn~~He OHa paBHHnacb 20-40%. AnH KaMep Aene
H~H 3T~ AOn~ ~3MeHHn~Cb COOTBeTCTBeHHO OT 5-15% AnH nepBOrO 
cny4aH AO 30-60% AnH BToporo cny4aH. 0KOH4aTenbHaH o6pa6oTKa 
~3MepeHH~X $yHK~~~ nponycKaH~H npOBOA~naCb KaK MeTOAOM 
Ha~MeHbW~X KBaApaTOB, TaK ~ MeTOAOM MaKC~ManbHOrO npaBAOno
A06~H c np~ane4eH~eM anp~opHo~ ~H$opMa~~~ ~1. Pe3ynbTaT~ To~ 
~ APYrO~ o6pa60TK~ 6n~3K~. 

Ta6n~~a 1a 

Ben~4~H~ nponycKaH~H He~TPOHOB T t(x) AnH 235 U, ~3MepeHH~e 
3He - AeTeKTopoM 

Jj En Ton~~Ha o6pa3~0B a eA~H~~ax 10-2 HAep/6apH 
rp. 

0,2574 0,3861 1,029 2,145 4,145 8,580 17,160 

K3B: 
II 10-2!.5 0,956 0,923 0,862 0,736 0,525 0,3!0 0,0968 

± O,OII 0,022 0,0!5 0,013 0,017 0,0!2 0,0064 

12 4,65-IO 0,954 0,919 0,840 0,704 0,502 0,267 O,r!770 
± 0,009 0,023 0,009 O,OII 0,0!2 0,0!3 0,0096 

13 2,15-4,65 0,947 0,904 0,80! 0,661 0,449 0,227 0,0559 
± 0,009 0,025 0,0!5 O,OII 0,0!2 0,0!3 0,0021 

14 1,0-2,15 0,936 0,902 0,780 0,624 0,392 0,187 0,0395 

3B: 
± 0,008 0,0!0 O,OII 0,0!0 0,009 0,009 0,008 

15 465-1CXXJ 0,918 0,879 0,746 0,564 0,339 0,145 0,0276 
± O,OII 0,0!7 0,0!9 0,0!6 0,0!8 0,008 0,0020 

16 215-465 0,904 0,848 0,704 0,507 0,294 0,127 0,0258 
± 0,0!2 0,0!5 0,0!9 0,0!4 0,0!2 0,009 0,0018 

17 100-215 0,890 0,826 0,659 0,456 0,240 0,!01 0,0!59 
± 0,0!0 0,0!5 0,0!8 O,OII 0,0!0 0,004 O,OOII 

18 46,5-IOO 0,859 0,788 0,582 0,379 0,192 0,076 O,OII6 
± 0,0!0 0,0!4 0,0!7 O,OII 0,009 0,003 0,0012 

19 21,5-46,5 0,835 0,752 0,566 0,369 0,186 0,000 0,0143 
+ . 
- 0,0!0 0,0!5 0,0!6 O,OII 0,007 0,003 0,0000 

20 10-21,5 0,819 0,739 0,550 0,356 0,164 0,002 0,0064 
± 0,0!7 0,0!7 0,0!6 0,009 0,001 0,0025 0,0005 

21 4,65-IO 0,807 0,7!6 0,526 0,342 0,169 0,(]72 0,0094 
± 0,0!8 0,0!6 0,018 0,007 0,008 0,003 0,0000 

22 2,15-4,65 0,907 0,840 0,700 0,516 0,276 0,124 0,0191 
± 0,0!0 0,0!7 0,0!9 0,0!3 0,0!0 0,008 O,OOII 

·--~-
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PE3YJlbTATbl B Ta6n. 1 11 l np11aeAeHbl 3KcnepH
MeHTanbHO nony4eHHble aeni1411Hbl 
nponycKaHI1fl Tt(x) 11 T r (x) Anfl 

8 o6pa3~0a 239Pu C TOnlJlHHaMI1 OT 0,0022 AO 0,1234 flAep/6apH 11 
AJlfl 8 o6pa3~oa 235U C TOnlJli1HaMI1 OT 0,0013 AO 0,17 flAep/6apH 

Ta6n11~a 16 

BenH411Hbl nponycKaHHfl HeHTpoHoa Tr (x) AnR o6pa3~oe 235u, 
H3MepeHHble C nOMOlJlb~ KaMepbl AeneHI1fl 

Ji 
rp. 

En 
- 2 TonlJlHHa o6pa3~oe a eA11HI1~ax 10 flAep/6apH 

O,I287 0,2574 0,5I48 I,029 2,145 4,290 8~580 

Ka.H: 
II I0-21.5 

12 4,65-IO 

I3 2,15-4,S5 

14 1,0-2,15 

aB: 
I5 465-1000 

IS 215-465 

0,980 0,932 
± O,OII 0,005 

0,980 0,948 
± 0,009 0,009 

0,96S 0,944 
± 0,0!0 0,008 

0,971 0,922 
± 0,009 0,009 

0,953 0,9!0 
± 0,009 0,009 

0,933 0,8'71 
± o,oo9 o,oro 

17 I00-215 I o, 9I9 0,858 
± 0,009 O,OII 

18 46,5-100 I 0,866 0, 772 
± 0,009 0,0!2 

I9 2I,5-46,5I 0,8!0 O,S8'7 
± 0,009 . 0,0!2 

20 ro-21,5 1 o,s97 o,s52 
± 0,009 0,014 

2I 4,S5-IO I 0,685 0,533 
± 0,0!0 0,013 

22 2,I5-4,651 0, 910 0,848 
± O,OIO 0,013 

8 

0,836 
0,038 

0,878 
0,029 

0,870 
0,023 

0,857 
0,02I 

0,819 
0,020 

0,75I 
0,0!8 

0,706 
0,018 

0,587 
0,0!4 

0,487 
0,0!2 

0,385 
0,009 

0,337 
0,008 

0,72S 
0,020 

0,858 
0,0!2 

0,83I 
0,0!2 

0,791 
0,0!2 

0,754 
0,022 

0,682 
0,02I 

0,574 
O,OIS 

0,5IS 
O,OIS 

0,379 
0,0!2 

0,306 
0,009 

0,257 
0,008 

0,207 
0,006 

0,55S 
0,02I 

0,723 0,5I4 0,297 
O,OI3 O,OIS O,OI9 

O,S94 0,479 0,233 
0,029 0,009 0,005 

O,S58 0,407 O,I88 
0,02? 0,009 0,008 

0,584 0,345 O,I52 
O,OI9 O,OI2 0,011 

0,486 0,283 0,069 
0, 009 0,012 0,006 

0,332 0,163 0,048 
0,017 0,012 0,005 

0,2S7 0,121 0,043 
0,013 0,008 0,005 

0,171 0,068 0,029 
0,008 0,005 0,002 

0,138 0,048 0,01I 
0,007 0,003 0,002 

O,I35 0,047 0,012 
0,008 0,003 O,OOI 

0,094 0,029 0,012 
0,005 0,002 0,001 

0,349 0,143 0,073 
0,010 0,010 0,005 . I 

Ta6m11.~a 2a 

Bem1411Hbl nponycKaHI1fl HeHTPOHOB Tt (X) AJlfl 239 Pu, 113MepeHHble 
3He -AeTeKTOPOM 

.» 
rp. E,.. 

K:lH: 
II 10-21,5 

12 4,65-IO 

I3 2,I5-4,S5 

14 1,0-2,I5 

aB: 
IS 465-1000 

IS 215-465 

17 100-215 

18 46,5-IOO 

19 21,5-46,5 

20 I0-211 5 

21 4,S5-IO 

Tonlll11Ha o6pa3~oa a eAHHI1~ax 10-2 flAep/6apH 

0.217 0.4!2 0.822 1.650 3.290 S.580 12.340 

0,969 0,923 
± 0,022 0,023 

0,969 0,907 
± 0,022 0,027 

0,965 0,903 
± 0,022 0,02? 

0,958 0,892 
± 0,033 0,030 

0,953 0,8'71 
± O,OII 0,02S 

0,917 0,812 
± O,OII 0,024 

0,897 0,81S 
± 0,022 0,024 

0,833 0, 730 
± 0,020 0,022 

0,901 0,835 
± 0,020 0,025 

0, 774 O,S70 
± 0,025 0,020 

0,906 0,837 
± 0,0!8 0,025 

0,831 
0,023 

o,aii 
0,0!9 

0,786 
0,0!7 

0,773 
0,0!9 

0,750 
0,0!9 

O,S83 
0,020 

O,S98 
0,0!8 

0,578 
0,0!5 

0,728 
O,OIS 

0,520 
O,OII 

0,720 
0,0!4 

0,800 
0,0!5 

0,75S 
0,0!8 

0,7!8 
0,020 

O,S99 
0,0!4 

O,S55 
0,0!3 

0,561 
0,0!3 

0,592 
0,02S 

0,446 
O,OII 

O,S59 
0,0!7 

0,397 
0,0!0 

O,S27 
0,0!3 

0,594 0,391 0,189 
0,018 0,063 0,063 

0,520 0,358 0,175 
0,013 0,018 0,019 

0,505 0,334 0,149 
0,017 0,034 0,035 

0,487 0,303 0,139 
0,019 0,012 0,017 

0,452 0,268 0,11S 
0,015 0,018 0,018 

0,37S 0,202 0,086 
0,017 0,010 0,008 

0,397 0,219 0,101 
0,020 0,015 0,010 

0,299 0,150 0,045 
0,018 0,010 0,005 

0,510 0,334 0,184 
0,029 0,014 0,014 

0,282 O,I25 0,044 
O,OI3 O,OI2 0,008 

0,472 0,24I 0,092 
0,036 0,012 0,008 

nocne ycpeAHeHI1fl a 3HepreTI14eCK11X 11HTepeanax, npi1HflTbiX 
B CI1CTeMe HAepHo-¢113 11 4eCKI1X KOHCTaHT pafiOTbl n l , 0TMeTI1M, 
4TO B pa6oTaX :13 / 11 7 .' 11Me~TCfl nOAOfiHble AaHHble no ¢YHK~11flM 
nponycKaHI1fl AnR AeneHI1R 239 Pu 11 235 U B HefionbWOM 11HTep
eane TOnlJli1H /oT 0,00015 AO 0,00756 RAep/6apH AnR 239 pu 

~ OT 0,00036 AO 0,049 .AAep/6apH AnR 2 35U /. B A11 ana30He 
3Hepri1H HeHTPOHOB 11 TOnlJli1H o6pa3~0B, B KOTOPOM pe3ynbTaTbl 

9 



Ta6m11.1a 26 

Bem14~Hbl nponycKaH~R Hei1TpoHoe T r<x) AflR 2 39 Pu, ~3MepeHHble 
c noMO~b~ nnyTOH~eeoa::l KaMepbl AeneH~R 

» 
rp. 

II 

!2 

!3 

!4 

!5 

!6 

!7 

!8 

I9 

20 

2! 

En. Ton~~Ha o6pa3l.IOB e eA~H~llax 10-2 RAep/6apH 

K3.Jj: 
I0-2!.5 

4,65-IO 

0.2!7 

0,938 
± 0,030 

0,95! 
± 0,030 

2,!5-4,651 0,900 
± 0,0!4 

I,0-2,!5 0,896 

3B: 
± 0,050 

465-!000 0,855 
± 0,060 

2!5-465 I 0,766 
± 0,034 

I00-2!5 I 0,738 
± 0,034 

46,5-IOO I 0,538 
± 0,024 

2!,5-46,51 0,485 
:1: 0,022 

I0-2!1 5 1 o,368 
± 0,0!6 

4,65-IO I 0,454 
± 0,020 

0.4!2 

0,859 
0,028 

0,848 
0,020 

0,868 
0,0!2 

0,825 
O,OIO 

0,748 
0,0!0 

0,635 
0,0!2 

0,548 
O;OIO 

0,385 
0,020 

0,284 
0,0!4 

0,2!2 
O,OIO 

0,297 
O,OIO 

0.822 !.650 3.290 

0,8!8 0,790 0,548 
0,043 0,020 0,050 

0,782 0,703 0,5!2 
0,026 0,020 0,020 

0,738 0,628 0,500 
0,025 O,OII 0,0!5 

0,736 0,6!7 0,47! 
0,030 0,040 0,0!0 

0,653 0,49! 0,400 
0,0!5 O,OIO O,OIO 

0,526 0,358 0,2!2 
O,OIO 0,048 0,0!0 

0,437 0,308 0,223 
0,0!7 0,030 0,060 

0,284 0,!63 0,076 
O,OIO 0,0!5 0,004 

0,209 0,!66 0,!28 
0,025 0,0!8 0,0!7 

0,!3! 0,075 0,04! 
0,020 0,008 0,003 

0,356 0,203 0,!50 
0,0!0 0,016 0,009 

MoryT 6b1Tb conocTaeneHbl, AaHHble /f3.7 / YAOBneTeop~TenbHO 
cornacy~TCR c pesynbTaTaM~ HaCTOR~ea::l pa6oTbl. 

B Ta6n. 3 ~ 4 np~ eeAeHbl ¢aKTOPbl pesoHaHcHoro caMo3KpaH~-
poeaH~R nonHoro-ce4eH~R f t ~ ce4eH~R AeneH~R fr, nony4eHHble 

10 

o6pa6oTKoi1 ~3MepeHHblx een~4~H nponycKaH~i1 Tt (x) ~ T r(x) • .QnR 
OfiO~X ~30TOnOB norpewHOCTb AflR ft(Q) HaCTOR~eH pa60Tbl COCTaB
nReT: np~ 3Hepr~RX 1-21,5 K38- 8-10 %, H~ll<e 1 K38 -5-]%, 

Af'IR ff (Q) norpewHOCTb HeCKOnbKO MeHbWe ~ COCTaBnReT 5 % 
e eepxHeM A~ana3oHe 3Hepr~i1 ~ 3-5% e A~anasoHe H~ll<e 1 K38. 
C POCTOM Ce4eH~R pas6aeneH~R 00 OTHOC~TenbHaR norpewHOCTb 
3¢JqleKTa pe3oHaHCHOro CaM03KpaH~pOBaHt.1R (1- ft,f (aO)) OCTaeT
CR np~MepHO OA~HaKOBOH. YKa3aHHble BbiWe norpeWHOCTI-1 COOTBeT
CTBy~T n~HeHHbiM Ol.leHKaM, nony4eHHbiM np~ CTaT~CT~4eCKOH o6-
pa60TKe AaHHbiX. 3T~ ow1-16K~ onpeAenR~TCR norpewHOCTb~ ~3Me
peH~i1 ¢YHK1.1~11 nponycKaH~R Tt (x) 1-1 Tr (x) /rnaBHbiM t.1CT04H~
KOM KOTOPOH RBnReTCR $OH/, KOnt.14eCTBOM t.1CCneAOBaHHbiX 06pas
I.IOB, a TaKll<e 3Ha4eH~RM~ Tt(x) ~ T r (x) np~ MaKc~ManbHOH 
Ton~~He o6pas1.1a. 

,. u235 
4,0 JT \W •'-'•J 

0.5 

0 0 : 

_,..rJ 
r.r 

,._1 
r' ,s 

r-J 
I 

r---1 

L_ r-~-J {;0 = Q 
- , I ._ __ J 

.,n • 
0 0 0 

6,=1DD 

1.0 -

6 =4000 

0.1 1.0 10 [(K~8) 

0.5 

I 
0 I 
r--' 
I 

0 ,--J 
r - ' 

I ! j -0 o 1 L _____ ! Do -

1.0 I r=~::lll...s o;:::: X I 

6u=100 

4.0/ ......,...___ '0 ~ 

6o=1000 

0.1 1.0 10 [cKHJ 

P~c. 3. ¢aKTOPbl pesoHaHcHoro caM03KpaH~poeaHt.1R nonHero ce4e-
H~R ~ Ce4eH~R AeneH~R 2 35 U : --- pa60T a /10/ , - - - !8 1 , 
• - !9 1 , o - AaHHbiH 3Kcnep~MeHT. 
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-(1,) 

Ta6m11.~a 3 

$aKTOP~ pe3oHaHcHo~ caM03KpaHHPOBKH nonHoro ce4eHHR H ce4eHHR AeneHHR 
235

U 

li 

rp. 

II 

12 

I3 

14 

IS 

16 

I? 
18 

19 

20 

2I 

22 

"' 
rp. 

II 

12 

I3 

14 

15 

16 

I? 

IS 

19 

20 

2I 

3 K c n e p H M e H T 

E.,. It { 6, ) -h ( 6;, ) 

0 IO roo ro3 0 IO 1o2 ro3 

K~: 0,930 0,965 0,994 0,959 0,966 0,987 0,998 
21,5-IO 0,923 

10-4,65 0,882 0,905 0,967 0,995 0,931 0,949 0,984 0,998 

4,65-2,I5 0,779 0,830 0,948 0,993 0,912 0,937 0,982 0,997 

2,I5-1,0 0,734 a. 772 0,90? 0,98? 0,883 0~9CJ7 0,968 0,995 

3B: 
I000-465 0,60G 0,700 0,825 0,953 0,740 0,817 0,945 0,992 

465-215 0,545 0,592 0,812 0,972 0,622 0,696 0,88'7 0,989 . 
-

2I5-IOO 0,507 0,545 0,759 0,961 0,624 0,679 0,861 0,979 

I00-46,5 0,377 0,407 0,633 0,933 0,530 0,584 0,796 . 0,966 

46,5-2I,5 0,296 0,335 0,542 0,861 0,4(17 0,476 0,70I 0,928 

21,5-IO,O 0,269 0,290 0,406 0,7C6 0,409 0,450 0,609 0,860 

I0,0-4,65 0,270 0,332 0,489 0,832 0,344 0,379 0,559 0,838 

4,65-2,15 0,578 0,667 0,826 0,963 0,672 0;725 0,872 0,977 

Ta6nHI.Ia 4 
$aKTOP~ pe3oHaHCHO~ CaM03KpaHHPOBKH nonHoro ce4eHHR H ce4eHHR AeneHHR 239pu 

:3 K c II E p H M E H T 

E"" It ( 6. ) !; ( 0. ) 

0 IO m2 Io3 0 IO 102 103 

K3B: 
21,5-IO 0,836 0,9I8 0,986 0,998 0,974 0,987 0,999 1,000 

I0-4,65 0,785 0,880 0,978 0,998 0,872 0,928 0,986 0,998 

4,65-2,I5 . . 0,728 0,778 0,924 0,990 0,765 0,826 0,948 0,994 

2,15-1,0 0,598 0,650 0,858 0,981 0,688 
3B: 

0,758 0,920 0,990 

I000-465 0,386 0,475 0,696 0,909 0,598 0,676 0,831 0,460 

465-2I5 0,361 0,450 0,7!6 0,909 0,541 0,605 0,757 0,927 

215-100 0,269 0,300 0,521 0,829 0,435 0,485 0,664 0,888 ! 

I00-46,5 O,I65 O,I90 0,357 0,672 0,300 0,360 0,658 0,835 

46,5-21,5 0,162 0,184 0,304 0,660 0,235 0,260 0,399 0,778 

21,5-10,0 0,124 0,134 0,229 0,609 0,167 O,I99 0,366 0,757 

I0-4,65 0,224 0,233 0,303 0,605 O,I98 0,225 0,367 a. 736 , 



Ha pHc. 3 npHBeAeH~ nony4eHH~e e AaHHOM 3KcnepHMeHTe 
eenH4HHbl f t H f f , a TaK>Ke HeKOTOpble HX Ol..leHKH H3 APYrHX 
pa6oT: MeHanace (UKNDL)~: KHAMaHa H WeHTepa ~/ , HHKonaeea 
H AP· no~ PHcyHKH Hnn~CTPHPY~T 3Ha4HTenbHbl~ pa36poc 
pa3nH4H~X AaHH~x. 

B 3aKn~4eHHe aeTOPbl Bblpa>Ka~T 6naroAaPHOCTb Jl.o.nHKenbHepy, 
M.H.IlHKonaeey H A.M.UH6yne 3a none3Hble o6cy>KAeHHR. 
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