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/ l 1 PaHee 3Kcnep~MeHTanbHO 6~fiH nony4eH~ ycpeAHeHH~e no 3Hep
reTH4eCKHM HHTepeanaM 3 Ha4eHH~ n ponYCKaHHR H caMOHHAHKa~HH AnA 
235 U H 239 pu . C lI.enblO HHTepnpeTall.HH 3TH X 3KcnepHMeHTOB H OL.\eH KH 
cpeAHHX pe30HaHCH~x n apaMeT poe aB TopaMH paapa60TaH MeTDA aHanH
3a 3KcnepHMeHTanbH~X AaHH~x no cpeAHHM ce4eH ~RM , ~YHK lI. HRM npo
nycKaHHA H caMOHHAHKall.HH , oeHoeaHH~~ Ha MOAenHpOBaHHH AeTanbHoro 
xOAa He~TpOHH~X ce4eHH~ Aen~~HxCA ~Aep B 06naC TH Hepa3peweHH~x 
pe3DHaHcoB. B TpaAHlI.HOHHOM nOAxOAe pewaeTCR 3aAa4a Oll.eHKH Teo 
peTH4eCKHx napa MeTpOB nYTeM a HanH 3 a H 3MepeHH~x epeAHHx He~TpOH 

H~X ee4eHH~ /nonH~x H naplI.Han b H~x/ Ha OCHOBe T O~ Hn H HHO~ aHa 
nHTH4eCKO~ MOAenH He~TpOHH~X ce4eHH~ IHanpHMe p, MOAenH XaY3epa
¢ew6axa/. OrpaHH4eHHOCTb 3Toro nOAxOaa COCTOH T B TOM, 4TO Bonpoe 
06 Oll.eHKe cpeAHHX xapaKTepHeTHK pe30HaHcHo~ C TPYKTyp~ He~TpoHH~X 

ce4eHH~, B 4aCTHoeTH, $aKTopoB peaOHaHCHoro caM03KpaHHpoeaHHA 
H HX AonnepOBCKHX npHpa~eHHH, npH 3TOM He CTaBHTCA . OAHaKO npH 
HanH4~H 3KcnepHMeHTanbH~x AaHH~x He TonbKO no cpeAHHM ce4eHHRM , 
HO r aK*e no ¢YHKlI. HRM nponyc KaHHA H c a MOHHAH Ka4H~ Ie 06naCTH He
pa3peweHH~x H nnoxo pa3peweHH~x pe30HaHc oa i Heo6xOAHMO npOBO
AHT b COBMeCTH~~ aHan H3 Bcero HaGopa 3KcnepHMeHTanbH~X AaHH~x 

B paMKax eAHHOH T e ope TH 4eCKO~ MOAenH , OnH C Y B aO~e~ Ka K c peAHHe 
ce4eHH~ , Ta K H peJOHaHCHYIO CT pyKTypy HeHTpOHH~X c e4eHHH . TorAa 
Oll.eHKa CPCAHH X pe30HaHCHbiX napaMe TpOB CT aHOBH TCfl 60nee HaAe>KHoi:1 
H npH06peTaeT 60nbwee npaKTH4ecKoe 3Ha4eHHe C T04KH 3peHHfl YT04 
He H H~ r pynnOB~x KOHC TaH T AnA paC 4eTa ~AepHblx peaKTopOB. AHano
rH 4Hble coo6pa*eHHR B~CKa 3aH~ , HanpHMe p , 8 I2/. 

HeTOA peanHJa~HH Ta Koro n OAx OAa - CTa THCTH 4eCKoe MOAenHpOBa
HYle HeI1TPOHH~X c e4eHH~ B yc n OBHAX Hxopowe r o" MOAe n bHor o n p J.16nH
*eHHA. B AaHHOH pa60Te Hcnon b30BaH MHOrOYPOBHeB~H I R-MaTpJ.14
Hbli:1/ ¢opManH3M , 4TO 06ec ne4HBaeT y 4e T Me*pe30HaHCHO~ J.1HTepCl>epeH 
~H\.1 . HMe~e~ MeCTO B cnY4ae TA*enbiX AenR~HXCA AAep. PeanH3all.HR 
TaKor o MeTOAa Ha npaKTHKe oey~eCTBneHa BnepB~e . H3BeCTH~ 60nee 
paHHHe pa60Tbi .' 1.4 / , nocBA~eHHble paC4eTHO - 3KcnepHMeHTanbHoMY cpaB 
HeHJ.11O AaHHblx no caM03KpaH\.1pOaaH\.10 ce4eHHR AeneHHA, B KOTOp~x HC
nonb30BanaCb ynp~eHHaA MOAenb /OAHoypOBHeB~~ 6peHT - BHrHepoeCKH~ 

$oPManH3M/. a Bonpoe 0 nO\.1CKe onTHManbH~X JHa4eHHH napaMe TpoB 
He CTaSlo1nCA . 

<l>OPHAnH3H 

Hcnon b3yeMbI~ $OpManH3M OCHOB biB aeTCA Ha n pHMe HeHHH Me TOAa cny
4a~H~X Ma TpHlI. AnA paC4eTa HeHTpOHHblX ee 4eHH H T A*en~x AenA~HxCA 
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RAep . TaKOH nOAxoA 6~n npeAnO~eH a /5/ • 8 AaHHoH pa 60Te onHC~Ba
eTCH ere pe~nH3au~~ ~ pe3ynbTaT~ o6pa6oT KH 3KcnepHMeHTanbH~X 
AaHH~X AnR 239 pu / l / a 3HepreTH4eCKOH o6na cTH 0, 1-20 K3B. 

AnR T Rmen~x AenR~HxcR RAep xapa KTepHo cy~ecTBeHHoe npORBne
HHe Me*pe30HaHcHoH HHTep$epeH~HH B 3HepreTH4ecKoM XOAe HeHTpoH
H~X ce4eHH~ . nOA4epKHeM , 4TO 4yecTBHTenbHocTb ¢YHK~HH nponYCKa
HHR H ~aMOHHAHKa~HH K 3 TOHY 3$¢eKTY eenHKa. B npHMeHReMoH MOAe

flH Y4HT~BaeTcR HHTep$epeH~HR 6nH3ne*a~Hx YPoBHeH / no 5 C 06eHX 
CTOpOH Ka*AoH T04KH, 4TO npaKTH4eCKH QKa3anOC b AocTaTo4H~M/ . 

HU. 3aBHCAll.\He OT P napaMeT pbI I~ l , ~, Bblpa)l(alOTCR CJleAYIOll4HM o6pa B paC4eTe npHHHMaeTCR, 410 paHr S - MaTpH~~ paeeH 4Hcny OTKP~T~X J ~ 
KaHanOB AeneHHR nn~c eAHHH~a /HeHTpOHH~H KaHan/ . BKnaA MHoro
4HcneHH~X paA~a~~OHH~X KaHanOB y~~T~BaeTC~ B np~6n~*eHHH Pe~xa 
Hypa B BHAe nOCTO~HHO~ KOMnneKCHOH A06aBK~ ir /2 B 3HaMeHaTene 

3I1eMeHTOB K-MaTpH~bI I ry - cpeAHR~ paAHa~j.'lOJHaR wHpHHa/ . 

nOf1HOe Ce~eHL-1e at ' Ce'-leHl-1e peaK~HH AeneH"1~ a f L-1 ynpyroro pac

ce~HH~ an Bblpa>HalOTCR ~epe3 3neMeHTbI S -MaTpH~bI cneAylOll.\L-1M o6pa30M; 

? J. 
" , = 2.,-:£ g(J):£ ( I - ReSnf)' nP)'), /1/

J," f j , 

2 Jrr 2 
.A:£ g(J):£ I Sn1)' f'),1 /21a f J.TT fj ,l 

? Ju 2 
an = .A- J:£ g(J) ~ I 1 - SnPj,nfj l ' /3/ 

,IT , 

rAe: f - op6HTanbHbI~ MOMeHT He~TpoHa, , TT - c m1H 14 4eTHOCTb 

KaHana peaK4HH , J - cnHH COCTaBHoro ~Apa. 

HaTpl4~a S MO>HeT 6b1Tb n peAcTaBIleHa B SHAe : 

-2i¢ 
S « , = e P (I + i K cc')/ (l - iK cc ' )' 14/ 

3Aecb nOA "'c" nOHHMaeTCfl Ha60p KB aHTOBbiX 4Hcen, xapaKTepl-1

3Y!0U4HX KaHaIl peaK~HH , a ¢, - $a3a. COOTBe TcTsYlOU\afl AaHHOMY f. 
3IleMeHT bI K -MaTpH~b1 AalOTCfl CneAY~HM Bblpa)l(eHHeM : 

r ~ r I,
Ae: Ae:'. ., /5/

K« ' = "'2;: EA - E -ir / 2 
y 

rAe rA e: - napLlHanbHble WHPHHbI, EA - MeCTonOIlO)t(eHHe YPOBH~ A. 

3neMeHTbI MaTpH~b1 K MoryT 6b1 T b npeAcTaBneH~ 3Ha4eHI-1AMH cpeA


HHX WHP"1H Fe: H Me>Kpe30HaHCHbiX paccTo~HHH Dc · 0603Ha4HM: 


EA - EA~IfJ, = j rA c TorAa 
hC --- ZA" r c Dc 

-v, - ~~ 
ArAC lAc' •• fJAcfJ Ac ' K , ~ ---__ iJ E,\ = Eo + ~ Zit [) (" ' 161 

c c 25 , - E _ ~ ~= Ic EA 
2 5 r 2Dc 

rAe Eo - Ha4anbliaA T0 4KoJ pac4e Ta . 

nOllHoe Ce4eH"1e O f H ce~eHHe peaK~ "1"1 a 3aSIo1CflT O T CyMMb/ BKJl;) r 
Aoe COC rOflHIo1~1 C pa311H4HblMIo1 op6lo1 T aIl b HblMH MOMeHTaHH P. B paCCMaT

pl-1BaeMOll 06naC T H ::meprl-1~1 BKn an B c e4eHHe BHOC>1T 5 H P HCHTPO

3 0 M : 

90 = kR o' 170/ 

.;, 1 ~ 1< R 1 - .retg ( k R I ) , 176/ 

rAe k - BOIlHOBoe 4HC110 HeHT pOHtl, 3a BHC ~Ulee 0 1 3HcprHU. k = 
3 

= 2 , 196x IO- vJE/3B/ . Pal\Hycbl pacq:' n",HA R C Bfl3aHbi C P<JI\I~YCOM 
~ c 

K.)HcJna at' COOTHoweHlo1eM R(":; a (" ( t - Rc ).nDH4eM paA"'YC KaHana <1 , 
"9p 84 -12 ~ AI1~ 11 npl1HI1MacrC::l p aBHbll-1 0 I 3 x Ia eM. Bem14 lo1 Ha R{' AIlR n o-


TCHlIH.1IlbHOH nMbI co cIla60 PoJ3MblTbiM KpaeM oAHHaKOBa Allfl 5 H P 


Bom., n03 r OMY MmtU-IO npHHRT b R 0 = R ) .8 HaWI-1X p aC4eT a x i1cnOJlb308(l 


nOCb 3H.)4eHHC Ro = O.907 5xlO- 12 c M . 4T O COO T oerCTByCT nOleH~HaIlb

I-IOMY CC4eHHIO (] f' = 10 ,5 6apH. 

HeI1TPOHHa~ WHPl-1H3 l ~ 3 .)OH011 OT 3HepnU1 HeH T poH3 E 4epe3 

BCIlHllHHbI npOHIo1L1 a eMOCT H 6apbepa III' 

I '" (I 0) = 
() 

1'" 
-

" E " 0 1.10 ..., 1 , /8al 

1 ~(I = l) = 
11 -

I ~ \I E , " I 

o 
(ka r 
+ (ka) 2 

/86/ 

~nR paC4cTa AOnJlepOBC Koro yWlo1peHH~ pe30HaHcoB npHMeHRJlOC b 

4Io'1CI1eHHOe HHT erpHpoeaHHe c warOM 0.1 U I .1 - AonIlepoBcKaA WIo1PI1

Hal . 
nponYCKaHlo1e T(n) .., CaMOI1HAHKa~HR T r (n) Bblpa)l(a lCH CA "lepe3 

CC4eHH R: 

T (n) = fexp( -o (E:) n )<b(E) I f <b(E)dE: , 19a1, 
~E hE 

Tfln) . f of (E: )exp(-o, (E)l1 ),I,(E) d E / fa f (E)¢(E)dE, /96 1 
hE AE 

r Ae n - T OIlw,HHa I-1cCn e A yeMo r o 0 6 p a3l13 I e AApax Ha 6apH/; rb (E) 
c n e Kl p HeH TpoHoB /06b14HO n pH HHMaeTCR $ e pMl-1 e a CKHM/. 

3 
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nOCKOIlbKY SeJH14101HbI T(n) 101 Tr(n) RSIlRIQTCR pe3YIlbTaTaMIo1 ycpeA

HeHIo1A no Io1HTepsany 6E 101 Hac Io1HTepeCYIOT cpeAH lo1e 3Ha4eHIo1A Ce4eHIo1 H 

a I , a r 101 Io1X MOMeH TOS, TO YAo6HO SSeCTIo1 Cl>YHK ,-,HIO nIlOTHOCTIo1 se

POATHOCTIo1 nOIlHoro ce4eHH.R P(a l ) loot Cl>YHK'-'1011Q Kop pemH.\,l-t101 nap l.l, HaIlb 

HbiX ce4eHHH nma "'r" C nOIlHblM ce4eHIo1eM a r (a I ). TorAa $OPMYIlbi 

/9/ np"06peTa~T a "A: 

T(n) = 	 J P (o, )exp( - " , n)d", / 10 0/ 
o 

T, (n) = 	 jP(", )", (", )exp(- " , n )d", / jP(" ,)",(o, )do, /106/ 
o o 

CTP~:~;:bI¢~:~~~:H:bI(:1 ~e:e:~~ol} ~~::~H:bI~::::~H:a~a:::~:~:H~:4e_ 
HHH: 

n 
~ 

n< ", > = 	 JP(o,)" , do , (n _ ± ! ; ±2). /lla/ 
o 

° ~ !<-L> 	= JP(o,)o,(o,).....,-do, /1 16/ 
0t 	 0 I 

npH YCIlOSIo1H HOPMIo1POBKIo1; 
~ 

J P(o, )d", = !. / ll a/ 
o 

PACYETHbl~ METOIl 

Ha OCHose onlo1caHHoro MeToAa 6b1na COCTaBneHa nporpaMMa MONSEP 
AnA pac4eTa cpeAHIo1X ce4eHHH npOnYCKaHHH , caMOHHAHKal.l,HH , MOMeH

TOB H $aKTopoB peaOHaHcHOH caMo3KpaHHpoBKH. 3aAalOTcA cpeAHHe 
3Ha4eHIoot.R peaOHaHCHbiX napaMeTpOB, KOTopble HcnoIlb3YlOTCR AnA reHe

pHposaHHA pe30HaHCOB AaHHoro cnHHOBoro COCTOAHHA J COCTaBHoro 

AAPa e AaHHoH 3HepreTH4eCKOH rpynne, s COOTseT CT Bl-t1-t C MeToAIo1
./81 n 	 •KOH . apaMeTpbI peaoHaHCOB RBn.RIOTC.R cnY4aHHblMIo1 4lo1cnaMIo1, nOA4H

HA~HMHCA COOTBeTCTBY~Io1M aaKOHaM pacnpeAeIleHHA . BenH4HHbI ~Ac ' 
nponop,-,lo1oHanbHble aMnnlo1TYAaM napl.l,HanbHblX WHPHH , pacnpeAeIleHbI 

HopMaIlbHO Ic HynesblMH cpeAHHMIo1 aHa4eHIo1AMH H eAHHH4HOH AHcnepCHeH / 

H pa3b1rpblBalOTCA AIlA napbI HeHTpOHHoro 101 AeIlHTeIlbHoro KaHan09 Ka*

Aoro pe30HaHca no ~opMynaM: 

(31 =V- 2fny . cos(2,x) 	 /12a/ 

AnR HeHTpOHHoro KaHana, 

"' 

fl2 =\"-2fny. Sin(2nx) 	 /126/ 

An R AemHeIlbHoro KaHana !l1f1101 H<lofiopOT /. z pacnpeAcneHt::I no 3il KOHy 

Blo1rHepa 11 nonY4alOTCl1 1013 [\blpC:UI(eHl-tR : 

z= 2 \ ' - fn(l - uJ. 	 / 13/ 
\ 07 

rn~ x , y , u - paBlloMcPHO pacnpcAcncHH~e cnY4a~H~c 4~cna B WH

r cpaone (0,1 ) . 
npl1 nO'''OUI.l1 nocneAooa"'Cf1t.>tlOCTC~ c nYlla~liblx LH1ccn {~ 1.1 I, CTP OJ..1 T

CA HdTpl1l.\,a K", ,.06palHblc /'I.;l1pm.\1:.1 (I - Kc ct BToporo 11 TpCTbcro nopRA

1«(\ BbI~l-1cnRI\ITCR r.o llioptolynal'\, nonyq~HllbI'<\ aHanwn14C(.KI1 . 3aTeM CTpO

wrcn Aelanbllblr, XOA CCqCII"H~1 I', H C yYC10M AorllH; P - '3¢iq)C KTil0, 

/pl lc . l / I' HJXOA111Cn ¢I YHKl!~nl nnOTHOC Hl SepOftTliocn, nonHoro ce4e 

1-111 ;:: pea, ) 11 KoppCnRl\l-1 ~ l n aDll lhlnbllb~X CC4CHI-1ii c nOllltblM f.l r ('I, ) . 
Ol.l,CttKa P« (1t) n o nY4,)CT cn COPIHPOBKOV! 31iaLjCH~lil (}t no 11IlTCPB.)I1dM 

\al t!lYHK U.UA KoppenR,-,I-H1 :J r ( a l ) nonY4aCTCR KaK cpeAH ee 3Ha4eHI-1e 

napu,11anbHoro Ce4CHl-1R B 10M )l(C HIITcpBane \(11 · CpeAHI1C 3 Hd4 CHHR 

CC4CHHi; . I1X MOHeHTbI, nponyc..KdHI-Hl 11 CC'lMOHHAHKa,-,l-111 Ha'<OARTCA no 

$op,,,ynaH / IOd,6/ II /11a,6/, 4 CPC3 MOMeHTbI Ce4CHI-1':-, Bl-dpmMalOTCR 

TaK)I(e 	 ¢laKTOPbl pC30HailCtiOro caMO:)KpaHI.-1POBaHI-1 A '7', 

G(OH ) 
0 ·1 r-o--l ---r-'--'1 I I -, ,---r-T 
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PHc.l. ITpHMep paC4eTa MeTOAOM MOHTe- Kapno n o nporpaMMe 

MONSEP nonHoro ce~eHHH Ii ce'lCWUI AeneHHR 239 Pu . 

nOIlY '-4 e HHble n p orpaMMolo1 MONSEP cpe AH'He 3Ha4e HHfI c e 4 e HHH, npo 

nycKaHHH 1-1 caMOHHAHKa~HI-t AI1R AaHHoH 3HepreTH4eCKOH rpynn~ ~ pa3

~H4HblX TOn~HH 0 6 p a3,-,o B Mo ryT p aCCMaT pHsaTbCR B 3dB HClo1MOCTH OT 

;; 
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cpeAH~X pe30HaHCH~X napaMeTpOB . BapbHpOeaHHeM napaMeTpOB oey
~eCTBn~eTeR nOArOHKa paC4eTH~X BenH4~H K 3KCnep~MeHTanbH~M AaH
HbLM e ~enblO nOny'-leH~fI onT~Ma!1bHblX 3Ha4eHHH napaMeTpOB . KpIo1Tep~

eM nOArOHK~ ~BnReTCfI MIo1HIo1MYM KBaApaTOB OTK!10HeH~H 3Kcnep~MeH

TaIlbH blX H paC'-leTHbiX 3Ha4eHHH. 
nOCKOJlbKY Bem1l.lIo1HbI T(n) l-1 Tr (n) nonYl.laK)TCfI nYTeM l.lHCJleHHO

r o HHTerpHpOBaHHfI ctlYHK,-,HH P(OI) 101 0r(OI). J.1X T04HOCTb 6YAeT 3a
BJ.1CeTb OT AeTaJlbHOCTH nOCTpoeHHfI P(OI). T.e. a T wara t10 I • Kpo
Me Toro, CPY'-lKLp.10Hamll <exp(-a n» 101 < 1/°1 > 3aSHCRT OT AeTanbHO

t 
CT\.1 P(OI) npt.1 MaJlblX 3Ha4eHt.1.AX (71 . Ha OCHOSaHHJ.1 npaKTH4ecKIo1x HC
CJleA08aHH~ 6~!10 Bbl6paHo pa36HeHHe WKaIlbi at Ha 250 HHTepSaJlOe; 
npH4eM HaH60Jlee AeTallbHO /e warOM b,25 6apHa/ - e n pOMe)t(yTKe 
0, 1-20 fiapH, a war no IleTaprHH np\o1 CKaHHpOBaHHH ce4eHHR AIlR no
CTpOeHIo1f1 CPYHK'-'HYI P(u l ) 6b1.11 He fiOllbwe O.lt1.YeTaHoslleHO, 4TO nplo1 
3THX YCllOBIo1RX pe3yllbTaTbi paC4eTa npaKTH4eCKH He 3aBHCRT OT BbI
Gopa paC4eTHo~ ceTKH . 

npHMeH~eMblH MeTOA paC4e Ta ce4eHHH H pa311H4Hb/X ctlYHK~HOHallOB 

C \.1CnOIlb30saHHeM ctlYHK,-,HH P(OI) 101 Or (° 1 ) cpaBHIo1BanCR C nOIlY4eHIo1 
eM Tex )t(e BeIllo14HH nYTeM 4 HcneHHoro HHTerplo1poeaHHR, corIlaCHO BbI
pa>KeHHRM /9/ . 06a MeTOAa Aa~T OAHHaKOBbie 3Ha4eHHfI paC4eTHbiX ee
nH4HH, HO npHMeHeHHe MeTOAa P(ol) npHBOAJ.1T K cy~ecTBeHHoH 3KOHO
MHH MaWHHHoro BpeMeHH H coxpaHeHHIO HH$OpMBUHH 0 CTpYKType ceye 
HH~ B KOMnaKTHOM BHAe. 

PE3YflbTAT~ H HX 06CY*AEHHE 

OnHcaHHble B AaHHO~ pafioTe MeTOA 1.1 nporpaMMa npHMeHRIlHCb Anfl 
06pafioTKH 3KcnepHMeHTanbHblX AaHHblX no nponYCKaHH~ 1.1 caMOHHAHKa 
'-'HH nnYToHHA-239 B 3HepreTH4eCKOM ~HTepBane 0,1-20 K3B . neTallH 
3KcnepHMeHTa onHcaHbI B pafioTe I J / . 

B HccneAyeMoH 06nacTH 3HeprH~ He~TpoHoB 0,1-20 K3B 9 pac4e 
Tax Yl.lHTblBanCR BKnaA S H P Hel1TpOHOB - Bcero n~Tb cnHHOBbiX 
COCTO~HH~ C OAHHM HIlH AByMfI OTKPblTblM~ KaHanaMH AeneHHR. 6b1nH 
06pa6oTaHbI 3KcnepHMeHTanbHble AaH~~T B B 3Hepren14eCKHX rpynnax 
/e ~opMaTe CHCTeMbi KOHCTaHT 6HA6 / . 

KaK BHAHO 1.13 Bblpa)t(eHH~ /1-6/ H /9/, 3Ha4eHHA c p eAHHX ce4e
HH~, nponYCKaHH~ H c aMOHHAHKa~HH B Ka~Ao~ 3HepreTH4ecKO~ rpynne 
3~BHCRT OT 3HayeHH~ cpeAHHX pe30HaHCHbiX napaMeTpOB f~J ' 0 y
rfJ , f J Bcex COCTORHH~ COCTaBHoro RApa co cnlo1HOM J . H3BeCT

HO, l.lTO b paccMaTplo1BaeMoH 06naCTH 3HeprH~ Ceye HHR 0t H Of 239pu 

HcnblTblBa~T CHI1bHble ctlnYKT ya~HH, H AnA HX onHcaHHR, KaK npaBHno, 
AenaeTcR npeAnono*eHHe 0 3aBHCHMOCTH HeKOTopblX cpeAHHx pe30HaHc
HbiX napaMeTpoe OT 3HeprHH He~TpOHoB. npH nOArOHKe cpeAHHx pe30 
HaHCHbiX napaMeTpOB MhI npHHHMaIlH B Ka4eCTBe ~HKCHpoBaHHblxJ cneAYR 

/ 6/ . - 0 - - - r
o~eHKe , CJ1eAYK>l4He eenH4HHbI. S J = rnJ / DJ t DJ ' rfJ ' yJ t R1" 

BapbHpOBal1HCb napaMeTpbl: S - CHJ10BaR HeHTpOHHafl ~YHK4HR 


6 

S(JTt:z:o+, r "), rfJ (~~)= ltk1.B~PbHPOBam1Cb TaK>Ke BKI1aAbI ABYX AenH
TenbHhlX KaHanOB Prj = rfJ / rfJ - COCTO.AHJ.1A J7t = 0+/ K .: 1,2 -
HOMep AeIlHTeI1bHOro KaHaI1a/ npH YCI10BHH nOCTORHCTBa cYMMapHoH 
AenHTenbHol1 WHPHHbI 3Toro COCTO.AHH~. HcxoAHble 3Ha4eHHR narfJ 
paMeTpOB npHBeAeHbI B Ta5I1. 1 . 

} 
Ta6rmua 1 

CpeAHHe pe30HaHcHble napaMeTpbl 

p(!)f J" fj /3BI SX 10 -4 ryxlO-3 /3BI r x10-1 3BIf fJ 

0 0+ 9,36 VAll 4 1,5 

0 1+ 3,17 VAll 51,5 

0 9 , 36 2,3 51,0 

3,17 2,3 30,3 

2 1.96 2,3 36,3 

1820 VAR 

VAR 

0 0 

1009 0,5 

603 0,5 

AHa11H3 3KcnepHMeHTanbHblX AaHHblX nOKaaBn B03MO*HOCTb YAOBneT
BopHTenbHoro onHcaHHR H3MepeHHblX 4>YHKllH~ T(n) J.1 T, (n) B WHPOKOM 
AHana30He 3HeprHH HeHTpoHoB, rAe npo~BnR~Tcfl 3~4>eKTbI pe30HBHC
HOH CTPYKTYPbl. j.1cKn~4eHHeM RBn~eTCR aenH4HHa Tf (n) AnR caMoH 
6onbwoH Ton~HHbI 06pa311a 1013 Hcnonb3yeMoro Ha60pa npH 3HeprHRx 
HeHTpOHOB HH*e 1 K3B : 3KcnepHMeHTanbHble 3Ha4eHHR HAyT CHCTeMaTH
4eCKH Bblwe paCl.leTHbiX ICM . pHc.2/ . nOcneAHee 06cToRTenbcTBo . BH
AHMO, CBR3aHO C cHcTeMaTH4ecKoH oWH6KO~ H3MepeHHH H3-3a 50nbwo
ro $OHa B ycnoBHRX 60nbwHx TO!1~HH 06pa340B npH pa50Te C KaMepoH 
AeI1eHHR. 

Mo*eT B03HHKHYTb Bonpoe - n04eMY npH n OArOHKe 3KcnepHMeHTaI1 b
H~X AaHHblX BaPbHpoeanacb, KaK YKa3aHo B~we, 4 aCTb napaMeTpOB 
H KaKOBa norpeWHOCTb nony4eHHblx HaMH o~eHOK . neno B TOM, 4TO 
B HaCT Ofl~e~ pafiOTe Mbi cneAOBanH MeToAHKe OlleHOK , Hcnonb3yeMoH

/6rpynnoM B.A.KoHbWHHa /,npH KOTOPO~ ~nYKTyallHH cpeAHHx He~TpOH
HbiX CeyeH~~ 06bRCHR~TCR HeperynRpHblM nOBeAeHHeM 8 nepBY~ 04epeAb 
AByX napaMeTpOB: S - c~nOBOH He~TpOHHO~ ~YHKIll-1H H AenHTenbHO~ 

) 
WHPHHbI B COCTORHHH l+.MbI Y4nH TaK*e, 4TO nOBeAeHHe CPYHKllH~ npo
nYCKaHHR H caMOHHAHKa~HH Ha fiOfibWHX Ton~HHax Mo*eT 3aBHceTb OT 
COOTHoweHHR BKnaAOB KaHanOB AeneHHR B COCTORHHH 0+, n03TOMY 6b1
na npOBeAeHa cepH~ paC4eToB no OnTHMaI1bHOMY Bblfiopy 3THX KaHanOB . J 
OAHaKO 3aeHCHMOCT b OKaaanaCb cnafiee, 4eM O~HAanOCb, H fiblno Ha~


AeHO, YTO onTHManbHAI OT~oweHHe BKnaAOB corl1acyeTc~ C 0~eHKoM/6/. 

cornaCHO KOTOPO~ p)'j(pF + p~J})::::O.80BO Bcex rpynnax. nOl1yyeHH~e 

B peaynbTaTe nOAroHKH 3Ha'-leHHR cpeAHHx pe30HaHCHbiX napaMeTpOB 

B pa3nHYHblX 3HepreTHl.leCKHX rpynnax npHeeAeHbI 8 Ta6n.2. 
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PMC . 2 . 113MepeHHhle tllYlIKllHH nponycKaHHR (0) H CaMOHHJJ.HKal~HH 
peaKUHH AeJ1eHHR ( ~ ) B CpaBHemIH C paC"-leTOM nocne n OArOHKlt 

napaMeTpOB /cnnoWHWe nHKHH/ . 

Cy~ecTBeHH~M He AO CTa TK OM Hc non b30a a HHOH MeTOAHKH o~e HKH na 
pa Me TpOB RBI1 Re TCR ee HeOAH0 3Ha 4HOCTb , Ta K KaK nOArOHKa npOBOAH 
na Cb nYTe M aHa I1 H3a MHorHX Ba pHaHTOB paC 4eTa 6e 3 npHBne 4eHHR an
r opH TMa CT aT HCTH4eC KO~ npo~eAYPbl onTHMH3a ~HH . Uenb~ 3Toro ne p
Bora 3Tana pa6oT~ RBnRI1aCb AeMOHCTpa ~ HR B03MO~HOCTH Ka 4ec TseH 
Ha r o onHCd HIo1R 3Kc n epHMeHTaI1bHblX AdHH'bl X no ¢lYH KllH~M nponYCKa HH A 
!01 caMOH HAHKa~"'H Hd oeHose Teope "( Yl4eCKOiil MOAenH HeHTpoHHblX c e '-4 e 
HHH npH pa3YMHOM Bbl60pe e XOARlqHX 9 He e na"paMeTpOB. Sonpoc 0 no

8 

Ta6nHIta 2 

Pe3ynbTaT nOArOIiKH cpeAHHx pe30uallcHblx napaMeTpoB 

I/' 
rpynm.r 

ElU 38 Sr (r: O)x 10-' 
-1 + 
f{ hBI (I)"

P" (J : 
+a ) 

18 46,5- 100 1, 82 0 , 052 0,8 

17 100-215 1,20 0,057 0,8 

16 215-.\65 1,35 0,035 0,8 

15 465-1000 1,25 0,060 0,8 

14 1000-2150 0,82 0,045 0,8 

13 2 150-4650 0,98 0 , 035 0,8 

12 4650-10000 0 , 83 0,030 0,8 

II 10000- 2 1500 0,81 0,032 0,8 

r peWHOCTH ~ TeM 60nee KoppenR~H~ o4eHHBaeM~x napaMeTpoB 3AeCb He 
CTaBHTCR, XOTR rpy6aR 04eHKa norpeWHOCTH Mo~eT 6~Tb nonY4eHa H3 

/ 61
cpaBHeHHR OlleHOK CpeAHI1X ce4eHHH at H ar • nOlly4eHHblx 8 H /7/ 
H B HaWHX pac4eTax nocne nOA r OHKH. TaKoe CpasHeHHe nOKa3ano, 4TO 
Haw,"" olleHK~ He B~wn~ 3a npeAen~, KOTop~e MO*HO M~cn~ T b An~ Be
I11<141<1H S n (P == 0) ~ rr (J" == 1+) C T04K~ 3peH~~ a nplo1opHoH o,-,eHKH ~x 
norpewHocTe~ nop~AKa 10%. 

~TaK, nepBo~ ~enb~ pa6oT~ 6~I1o onlo1c a HHe 3KcnepIo1MeHTOB. 4YBCT
B\<1TenbH~X K peaoHaHcHoH CTpYKType HeHTpoHH~X ce4eHHH 239pu. Ha oc 
HOBe AOCTaT04HO cTpor oH TeopeTH4ecKo~ MOAenH n pH paaYMHOM B~60pe 
InoAroHKel cpeAHIo1X pe30HaHCH~X napaMeTpOB . ApyroH ~enb~ 6~no 
yTo4HeH~e Ha 3TOH OCHoee c peAHHX rpynnoe~x KOHcTaHT , aaBHC~~HX 

OT peaoHaHcHoH CTPYKTyp~ HeHTpoHH~X ce4eHHH, B 4acTHoc TH, ¢aKTo 
pOB pe30HaHCHoro caM03KpaH~pOBaHHR nonHoro ce4eHH~ H Ce4eH \<1fl Ae 
neHHfl. Ha p~ c. 3 nOKaa3HbI rpynnoBbie 3Ha4e HHR 3TYlX a e m14HH / r I 111 

if I AI1~ KOMHaTHOH Te Mne pa Typ bI H AnR HyneBoro 3Ha4eHYlfl TaK Ha3b1
BaeMoro Ce4eHI1~ pa36aBneHH~ 00 : HaWH paC4eTbi nocne nOArOHKYI cpeA
HHX pe30HaHCHblX napaMeTpos; HaWH O~eHKI<1 . n0 I1Y4e HHble Ha OC HOBe 
npflMoH o6pa6oTKYI Tex *e 3KcnepHMe HTanbHblX AaHHblX , HO 6e3 npl<1sne

, 	 4eHHR Teope TH4eCKHX MOAeneH HeHTPDHHblX ce 4e HHH IM eTDA HHTerp~po
BaH~~ <l>YHKttHH nponYCKaHYlR H caMoHHAVlKa~VI~ / I! I H OlleHKH M.H . HI-t
K0I1aeS3 HAP. B CHCTeMe KOHcraHT 6HA6 1 1.3HepreTH4ecKl<1e I<1HTepBa
I1b1, COOTaeTCTBY~He YKa3aH HblM HOMepa M rpynn, AaHbI B Ta611 . 2 . KaK 
BHAHO H3 pHCyHKOB, AI1R <l>aKTopos pe30HaHcHo r o caM03Kpa HHpoeaHHR 
nonHoro ce4eHHR Ha6n~AaeTCfl Hennoxoe cornacVle C peaYI1bTaTaMH pa
60Tbl / l / , 3a HCKI1~4eHHeM 15 rpynnbl. 
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Pac . J . J'pynI10UI,rL~ 'bOKTOpbJ PC'JOJJ.'lIICIIorO CilNo:JKpalill p OU.1l11hl 

nunllul'C) C(''I(,IIIIH (r 1 ) I( CC4CIIIUi nt'J[l' IIIIH (ff ) D ~j"llIj('lI

r-lOCTIl 01 1I01'>lt'Jhl I' PYIIIH,I N. 000 - p,~ ')ylILTilT I1 nplI l>10ii" 

uGp a6oTlo, ,)hCIIl' llIiNCIIT<l, --- - PC3Y.: Il,I.1'1 11:lpa"CTI111'H.' 
CKoil IIO/lf'OIlfOI fh1CtJC rllon HOA('J IlI, \ :\ \ - OI ~CIIK"l EllA I; ... , 

AnR CllaKTopo B C']Mo:)KpaH~pOU;)iU'A L C4(.iUlf! ACI1CiUlfi 3,JHCTH,J TC"II 

,QCH~Lo1f1 K nQtH1M1f'HLo1IQ Bcm14101H f , no Cp.JBIICH}1p') C pe3yIlb"Ti)TaM\.1 
' I 

. 

3TO CBfl3aHO C TeM , "lTO MO,QeJ1\.1pyeMo(' ( nOM~blO cpeAHlo1x PC30H,JHC

HblX napaMeTpOB c.Cl.lCH).1e ACJlCH\.1A ).1MC C T GOJ1ce L).1nbHYlO , no CP.)BHC

H).11Q C 3Kcnep~1McHTanbHo BbiABIlfWMO~. C1PYK lypy . "lTO).1 01p.:UK3CTC A 

B nOH).1ltCeH).1l1 BeJ1l1l.l).1H r f ~ 6011ee ItI~3KOM I no cpaBtltHYlIO L 3KcnCD~1 -

MeHToM. xOAe paC4e1'HbiX t<pYlBblX 1'f I1PYl 3Ht.!pnH~x Hei;l pOHo a HYlltle 

1 t< 3B . Hawa n OAroHKa t< 3KCnep).1MCI1T.JJ1bHblM AaHHbl M n o n ponY CKaHYlIO 

nony4101nacb Bonee YAal.lHOH npYl Bbl60pe SenYll.lJ.1HbI Ce l.leHl>1A noTCtl~\.1')Jlt;. 

Ho r o paCCeR Hl>1f1 . paSHOVt 11 , 4 6apHd 410 Hd:XOA!.11'CR B npeACJ1,]X AB}'X 

CT 3HA3pTH bI:X OlKJlOHeH~H B 0 4 € HK e '6/. npOBOAA~YlHCA C Td1Yl C1'Yl4€CKYlH 

aHan).13 BceH COBot<ynHOC 1Y! AaHHblx nOK31t1f'T, HaCKonbKO 06oClIOBaH 

la KOH sbl6op. 

T aKYI M oopa30 M, P33pa6oT aHHaR Me TOA\.1Ka MOAen Yl pOBaHl1R C€4€HHH 

AeJlR~YlXCA YI Cblp b eBbix RAep B 06na CTH 3Heprl1 ~ He p a 3 peweHHblx pe
30HaH CO B n03 Bo n Re T npOBOAYlT b aHaJ1H3 3KCnep\.1Me Hl an b Hb/X AaHHb/X 

n o Cel.leH~RM , nponycKaH~~ H caMOHHAHKaUYlYl \.1 y T04H RT b Ha Yl X OCHQ B€ 

Ka K cpegHl1€ pe 3 0HaHC Hbie napaMe T Pbl , Ta K Yl rpy nnO BbI€ KOHCTdHTbI , 

Hcnon b3yeMbie AnA p aC4e"TO B RgepHblx peaKTopoB Y! cOAepltla~Yl e ).1H$ OP

Ma4YlIO 0 pe30HaHCHOH ClpY K1' ype HeHTpOHHblX c e4eHLo1H . 

B 3aKnlO 4eHYle aBTo pbI Bbl paltlalOT Bna r OA3pHOC T b A .A. DY KbR HO BY 

3a nnOAOTBopHoe o B c YItIAeH).1e TeOpe T Yi l.l eC Kl1 X acneKT o B pa50TbI , 

n.6.n).1Ke nbHepy 3a nOCTOAHH~H ).1HT e p eC Y! n OJle 3Hble oBc YItlAeHl1 R. 
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H3AaTe fl bCKH A OTn en 06beAHHeHHOro HH CTHTYT3 RAePHH X HCCfleAOBaHHA ... 

6a Kanoa T. M AP• 
AHanM3 3KcnepMMeHT&nbHWX AaHHwx no nponycKaHMQ HeMTpoHoe 
8 o6naCTM HepaspeweHHWX pe30HaHCOB H30Tona 239Pu 

P3-83-51 

0nMcw8aeTCA MeTOA aHanHsa 3KcnepHMeHTanbHWX AaHHWX no ~YHK~HAM 
nponyCKaHHA H CaMOHHAHKa~HH HeMTPOH08 AnA AenA~HXC~ RAep 8 o6naCTH Hepas
peWeHHWX pesoHaHco8. HeMTPOHHwe ce4eHMR MOAenMPYDTCR c Hcnonb3o8aHHeM 
CTaTHCTH4eCKHX 3aKOH08 pacnpeAeneHHR pe30HaHCHWX napaMeTp08 MeTOAOM 
HoHTe-Kapno. 06cY*AaDTCR pesynbTaTw aHanMsa 3KcnepMMeHTo8 no nponycKaHMQ 
H CaMOHHAHKa~HH AnR 239 Pu8 o6nacTH 3HeprHM HeHTPOHOB 0,1-20 K3B • 

Pa6oTa ewnonHeHa 8 na6opaTOPHH HeMTPOHHOM ~H3HKH OH~H. 

C~eHHe ~eAHHeHHoro HHCTHTyTa AAepHwx HccneAoBaHMH . ,lly6Ha 1983 

Bakalov T. et al. 
Analysis of Experimental Data on Neutron Transmission 
in the Unresolved Resonance Region of 239pu Isotope 

PJ-83-51 

Procedure of simultaneous analysis of experimental data on average 
cross sections, transmission and self-indication in unresolved resonance 
region with the help of modeling of resonances of nuclear neutron cross 
sect ions by constructing "incident" S-mat r i x is described. S -matrix is 
calculated in the Reich-Hoore or Breit-Wigner approximations on the basis 
of average resonance parameters and their distribution laws. This procedure 
permits to simulate resonance cross section structure and to derive its 
characteristics using average resonance parameters only. Posslbil i ties of 
this method are demonstrated for the ~ase of analysis of experimental trans
mission and self-Indication data of 23 Pu:more accurate average resonance 
parameters of 239Pu in the neutroh energy range 0.1 to 20 keV, and average 
cross sections and their resonance self-shielding factors are obtained. 
Comparison with other data available is performed . 

The Investigation has been performed at the Laboratory of Neutron 
Phys ics, JINR. 

Commun ication of the Joint Institute for Nuclear Research. Dubna 1983 
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