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B Ha CTOR~ee epeMR Bce WHpe Haxo AAT npHMeHe HH e nOCnCAoBaTe nb
Hble MHOrOypOBHeB~e ¢OpMa m13Mbl pa Cl.4 e T;l He l1TpOHHblX Ce y eHl-1~ B pe 30 
Ha HCHOH 06n aC Tl-1 3Hepr~~ He~TpOHOB. 3TO B~3naHO cy~ec TBeHHblMH 

3~eKTaMH Me~pe30HaHCHOH ~HTCpoepeH~HH. OC06e HH O eefll-1KH 3TH 
3 $$e KTbI AnA AenR~HxcR RA e p . 

B 06na CTH He pa3pe llJeH HblX pe 30 HaH c oe 803HHKalOT Ao no nH101T e nb Hbi e 
TPYAHOCTl-1, CBR3aHHble C TEM , ~TO Heo6 xOAl-1MO 3HaTb 3 a KOHbI p a c npe 
Aen eHt.1R pe 30 HaHCHbix n a p a Me TpOB. Ha npHMe p, Al1R nap a Me TpOB S 
MaTpt.1~HO rO $opManH3Ma lAAne p-AAne pl 3d KQ HbI CTaTH CTH~eCKoro p ac
npe Ac n e HHR He l-13BeC THbI; n 03 TOMY ::nOT AOC TaTOYHO CTpOrl-1~ \.1 n poc 
T O~ OopMa n\.1 3 M TPYAHO Hc no nb 30BaTb AnR p ac4 e Ta c p e AHHx e e nH4H H. 
eTOHT QTMe TIIITb, YTO Ko rAa pe 4b HAe"T 0 p aC YCTaX CP CAH&.1 X CC4 eH &.1H , 
B KOTOp~X npORBne H&.1 e Me*pe30Ha H C Ho~ H HTe p¢e pe H~H \.1 c na60 &.1 3 - 3a 
y c pe AH e HHR 3HaKone p e Me HHblx ~neHOB, Qn&.1 CblB F:V)U.l&.1 X BKll a Abl B pe -
3 ynbTH PYKXJ.tee CeyeHYlC , 3aAa 4a pe L'Ja e TCR 8 paMKax npl1finH)I(eHHblX 
CTaTYl CTI14e CKYlX nOAxog o B THna XaY 3e p a -¢e w6axa. 

npo6 n e Ma O~eHK&.1 c pe gHlllx pe30H aH CHbi X n a paMe TpOB AnR TR)I(en~X , 

o co6e HHo. Aenn~HXCR RAe p B 06nacT&.1 He pa 3pe WCHHblX p e 30Ha HCOB 
060 CTpRe Tc n , e c nl1 Mbi XOTHM K aHilnlo1 3y n pHBne 4b CpeAH &.1 e , Hen&.1
Hc i1Hble no o THoweHHIO K ce4e HHflM QYHK~\.10H anbl, Ta Kl1 e , KaK ¢lyHKUVIVI 
nponycKaH~~ ~ caMO~HA~K~~HVI, $aKTOp~ pe 30HaH CHo r o caMo3Kpa HH
pOB aHYlA, $ YHKUYIYI nnOTHOCT~ BeponTHOCT ~ Ceye H~H 11 AP. 

nO~XOA YVl Cn e HHoro HHT er pl1pOB a HYlA nBflACTCA npo611eMa TH4 H~M 

H3 -3a 60flbW OH TPYAOC MK OC TH Ma~HHH~x p aC4eTOB. o c o6eHHO Ha CTaAHH 
paC4e Ta Ao nn e pOBCKo r o yWHpeHH~ I e MHo r o ypOBHe BbiX ¢ o pManVl3 Max/. 
OCTaeTCA nOAxoA np~Mo r o MOAenHpo eaHHA p e 30 Ha HCHoH CTpYKT YPbl 
HeHTpOHH~X ce 4eHHH IMe TDA HOHTe-Kapnol Ha OCHOBe MHoroypoBHe 
Bo ro $ OpManH3Ma. OAHa KO H 3gec b HMe CT CfI TpyaHoc Tb yye Ta Ao nne 
pOBCKoro 3~e KTa, TaK KaK npOCTa A TeXHHKa ~' , X-¢Y HKU101H, pa3
p aOOT a HH a A B pa MKax OAHo ypOBHe Bo r o Hfl&.1 S -Ma TpHYHoro $OpMa IlH3 
MO B, B o6~eM c nY4 ae He Mo~e T 6~Tb peaIllo130BaHa . 

AKTy a nbHOc Tb lo1 c cnc Ao Ba H101R p e 3 0HaH c HoH C TPYKTYP~ He HTpoH HblX 
Ce yeHJ.111 TRme nbiX IB o co6e HHOCTlo1. AenR~HxcRI flAe p 11 B03HHKa~~Vle 

npH 3TOM npo6neMbi aH a nlo13a Yl3IlO~e H~ s i l l . TaM ~e npeAno~eH HOB~H 
c noco 6 y4e Ta g o nne p o BCKo r o 3$Qe KT a Me To AoM CT a T~ C TI14eCKHX 

lo1 c mH aHIo1H. 
HH~e 113nara~T C fI cneAY~Vle pa 3BHTble aBTopaM~ Me TOAHK&.1 a Ha nH 3 a 

HeHTpoHH~X CeyeHIIIH: 
al Me TOAHKa CTaTH c TH4ecKOH r e He pa ~HI1 He~TpoHH~X ce4eHHH B paM

Ka X MHorOYPos HeBoro ¢oPMdll~3Ma PaHxa -Mypa, BKIl~Y a ~ ynQMRHYT~H 

cno c o6 HOHT e -Kapno Yl.4 e Ta_ AonnepOBc KOrO_ 3$$eKT a . 
~" .. 1 .. 
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6/ MeToA~Ka o~eHK~ Hen~He~H~x ¢YHK~~oHanoB Ha cTnTH cT~ ~eCKO" 
e~6opKe pe30HaHcH~x ce4eH~H AnR 3 a AaHHoro 3Hepre TH4ecKor o HH 
Tepeana, BKn~4aR o~eHKY A~cnepc~~ ¢yHK~~oHanoB . 

B/ MeToA~Ka paC4eTa B03My~eH~H AnR o~eHK~ K03~~~~eHToB 

4YBcTB~TenbHocTH ¢YHK~~oHanoB K cpeAH~M pe30HaHcH~M n apaMeTpaM. 
r/ MeToA~Ka onT~M~3a~~H /6aHeco8cK~~ nOAxoA/ AnR o~eHK~ 

cpeAH~x pe30HaHcH~x napaMeTpoB ~ ~x K08ap~a4~oHH~X MaTpH~, HC

XOAR ~3 aHa1lH3a 3KcnepHMeHTaIlbH~x AaHHblx . 

HETOA HOHTE-KAPnO B QOPHAJl~3HE PAAXA-MYPA 

HaMH 6~no npHHATo H3BeCTHoe npH6nH*eHHe PaHxa-Mypa, e KOTO
POM 3JleMeHTbl R -MaTpH~bI AIlA 8b1~eIleHHoro COCTOAHIo1R no MOMeHTy 
101 lleTHOCTIo1 Bblpa>Ka lOTCR B BIo1Ae / 2 : 

Y'\e YAe'
R , (E) ~ :£ 11/ 

ec I. EI.-i-=- i ~/2 

rAe Y '\e - aMnIlHTy~a npHseAeHHoH WHPKHbI B_~aHane C Ha6opoM KBaH
TOBbiX 4H c e n C' • E,\- 3Hep r HR pe30HaHca , r Y - c peAHRR pe30HaHcHan 

W~pI-1 H a. 

BeIH14HHa f3Ae = \( /y nOAllHHReTcR HopMaIlbHoMY pa cnpeAeJleH~1O
'Ae c

/4TO cooTBeTcTByeT pacnpeAene HHIO nopT e pa-ToHac a AIlR COOT BeT-
CT BYIO~HX WHP~H peaK~H~/ . BBOAIo1Tcn TaKme eeIlH4H Ha 0 -cpe AHe e 
paCCTORHHe MelK,a,y pe30HaHcaMH BblAe JletmOro COCTORHHR . YA o6Hee pa
60TaTb C K -MaTpl-1~e~, cOAepma~eH naplll-1 a nbHble LiJIo1PHHbl I"'t. c: 
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MaTpH4a CToIlKHoBe H~H S CBR3aHa C K-MaTpH lf, el:1: 

S ~ n[ (l + iK)( I -iK) 
-I 

In. /3/ 

:HeHTpOHHble c e 4eHHfI Bblpa>KalOTCA 4epe3 S -"1aTpl-1'-'Y: 
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rAe n - AHaroHanbHaR MaTpH~a C 3neMeHTaMLooi n e :: exp(-i CPc )' 
CelleHHe paA~a~HoHHoro 3axsaTa onpeAenRnocb KaK pa3HocTb non

Horo c e4eHHA H ce~eHHH pacceAHHR H Ae neHI-1R. 
B pac~eTax Y~HTblBanI-1Cb BKflaAN S He~ TpOHHble ce4 eH Io1R 5 H P 

HeHTpOHOS . npH He 0 6xOAj,.1MOCn<1 MQ)!(HO y4ecTb 8KJlaA~ naplJ,HaIlbHblx 
eonH C f > 1. 3asI<1cRUlI-1e OT e n8paMeTpbl rn ~ r 'f Bblpa)t(alOT CR B 06bl4
HOM BHAe; 

kRo ' /7/"'0 
"'I ~ k RI-arctg(kRl ) ' /8/ 

r;, (f ~ 0) ~ rn~JE Yo . /9/ 
o ~ 


r n (1 ~ \) ~ rn 1 VE VI ' /10/ 


rAe VOl VI - K03~Hu.l-1eHTbI npOH H,-, aeMOCTYI AJ1R s- "" p-He'::1TpoHOB , 
RD. R 1 - paAHYCbI pacceRHHA 5... H P -HeHTpOHOB . 

HOBYl3Ha pa38HToro HaM"" MeTOA8 pac~eTa cpeAHHX ¢YHK,-,1-10HanOB 
/¢YHK4H~ nponYCKaHHA, MOMeHTOB ce4eHHH, B 4aCTHOCTH. cpeAHHX 
Ce4 ~HJ.1H/ 3aKnlOllaeTCA B HAee CToxaCTHlWCKoro MOAenHpOBaHHA pe
30H8HCHOH CTPYKTYPbl HeHTpOHHblX c e 4eHHH Aenn~HXCA RAep Ha OCHoee 
H3IlO*eHHoro MHorOYPOBHeBoro ¢opManH3Ma. 0 paHHIo1X paGoT8x aHano
rH4Hoe MOAeIlHpOBaHl-1e ,a,enaIlOC b e p a MKax Gonee n pOCT~X MOAe neH, 
AonYCKalQW.J.1X n p l1MeHeHHe Me TOAIo1K "" \}" X · ¢lYHK'-'HH / Han p HMep , ABYX
ypOBHeeaR ¢lopMyna 6paHTa-Bl-1rHep~ C npH6nH~eHHblM Y4eTOM HX peao
HaHCHOl1 I-1HTep$epeHlJ,1-1101 13/ /. npaSOMepHOCTb TaKHX npH6nH)I(eHHH AnR 
AeI1R~HXCR AAep noma 235u H 239pu COMHHTcnbHa. 8MeCTO Me ToAa MOAe
n HpOaaHI<1R Hcnonb30Banocb TaK>!<e 4101CIleHHoe HHTer"pH pOaaHHe MHoro
Kp8THbiX HHTerpanOB no pacnpeAenCH HflM cT aT HCTHKH RAep HblX 
YPOBH'~ ,?aCCTOA HH~ 101 W~pHH/ An R Ka)l(AO~ CIo1CTeMbI YPOBHeH /HanpH
Mep, ~ / . OAHaKO 3TO AenaeTCR B paMKax Tex *e npH6n~*e HH~x 
$OpManH3MOB. KpOMe Toro , Ha 3TOM nYTIo1 B03HHKalOT np06IleMbi o nTH
Manb Ho ro B~60pa y 3I10B paC4eTHO~ ceTKH H KBaApaTypH~x ¢opMyn 
/ s 3 a SHCHMOCTH OT $YHK~HOHana/, a TaK*e cnoco6a CBepT KH HHTe
rpanoB AnA pa3H~X CHCTeM YPOBHeH / n pH n e pexOAe K ¢lYHKlJ, HOHanaM 
Ha6nlOAaeM~x ce4eHHH/ . 

8 HaweM nOAxOAe 3TH TPYAHOCTH npe OAoneBalOTCR 6naroAa p~ npH
MeHeHHIO MeTOAa CTaTHCT~4eCKHX Hcn~TaHIo1~ B $OpMe MHorOKpaTH~X 
"HcnycKaHHH" HeHTpoHoB B T04Kax pasHoMepHoH IleTaprHllecKo~ ceTKIo1 
/06~4HO 200 HcnblTaHHH B T04Ke/ C warOM - 20 M3B B WHPOKOM HHTep
Bane 6U. B Ka mAOM HCr.~T a HHj,.1 pa3~rp~BaeTcR AonIlepOBCKo e CMe~eHlo1e 

no 3HeprHH AnR HeCKonbKHX TeMnepaTyp . nOA OAHI<1M "nporoHoM" 
nOHHMaeTCA Ha60p CTaTHCTHKH cnY4a~H~x Hcn~TaHHH BO BceM HHT e p
Balle 6u, Ha KOTOPOM o npe Ae neHa cnY4aHHa~ KapTHHa / peanH3a~HR/ 
HeHTpoH HblX ce4eHHH co MHo~eCTBOM pe30HaHCOB 8cex Tpe6yeM~x co
CTORH HH . 3 Ta Ka pTHHa 3aAaeTCR Ha6opoM cnY4aHHblx 4Hce n OT 113aAaT

4~Koall nonO)t(eHHR H WHPH HbI YPOBI-iA AaHHoi1 CHCTeMtM B 1 0-YPoBHe Bo M 
3 
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npH6nHmeHH~ co CnY4a~H~M B~6opOM 3HaKa ~HTeP$epeH~HH. ~opMyn~ 
AflR ce4eHHH npeACTaBnR~T C060H B~pa~eHHn, HCnOnb3Y~He o6pa
~eHHy~ K-MaTpH~Y /e HaWeM CnY4ae 3-ro paHra - no 4J.1Cny KaHa
n OB , OA HH HeHTpOHH~H H ABa AenH TenbH~x/ AnR Ae c RTH B3BHMOAeH
CTBY~HX cnY4aHHblX pe30Ha HcOB ABHHOH CHCT e Mbl. n03 TOMY AaHHblH 

Me ToA MO~HO Ha3BaTb MeTOAoM cnY4 aHHOH K-MaTpH~~. PeaJ1H3a~HR 

KapTHH~ pe30HaHCOB Ha WH POKOM HHTepBane ~U ocy~eCTBJ1ReTCR 
nOCJ1eAOBaTeJ1bH~M Ao6aBIleHHeM HOBaro cnY4aHHoro pe30HaHca c npa 
8a c OAHOBpeMeHH~M oT6paC~BaHHe M Kpa~He ro pe30HaHC a cneBa. SeR 
HH$O pMa4HR no AaHHOH peaIlH3a4HH cox paHRe TCR 8 onepaTHBHOH na
MATH 36M. 

x= x · np + D(x·np ) KT[KD(x·np)KT + D(y)(' <Y _Kx·np ) . / 13/ 

D(x) = D( x·np ) _ D(xanp ) K T[ KD(x anp ) K T + D(y )r ' KD(x anp ) . /14/ 

rAe D - ~oBa pj..1 a4~OHHaR Ma TpYl4 a , K - K03$¢~ 4Y1eHT~ 4YBcTBYlTenb
HOCTH , Y - pac4cTHbie 3 Ha 4eH~R 3Kcne pHMeHTanbHo nonY4aeM~x Be 

I 

flYl4Y1H. 


TaKYlM o6pa30M, Anfl YlCnOnb30BaH~fI ¢opMyn OnTYlMH3 a 4Y1Y1 Heo6 -
XOAYlMO YlMeTb K03¢$HLtHeHT~ 4YB c TBj..1T en bHOCT YI ~YHK4HoHanoB K HC
KOM~M napaMe TpaM 

npo4e Aypa l-1CnblTaHHI1 3aKIllOllaeTCR B cneAYIOlL\eM. lI~ cny~e HHblHII 
1013 T04K~U ~ He~TpOH B pe3ynbTaT e AonnepOBCKoro CMe~eH~R nepe 
BOA~TCR B nono)!{e HYl e u " , B KOTOPOM 3Ha4eH~.A ceyeH~~l ,QaHHOH pea
nYl3a ~YlH T04HO onpeAeneH~. Ao nnepOBCKoe CMe~eH~ e pa3~rp~BaeT CR 
Ha 3aAaHHOH ce TKe Y3nos c warOH Au, Man~M no c pa BHeH~~ c Aon
ne poBcKoH WYlPHHOH. ~ cn~T a H~ R npOBOAflTCR BHyTp~ ~HTe p8 ana ~U . 

o TcTynYlB OT KOH~OB Ha 5 AonnepOBCK~X W~pHH. TaKYlM 06pa30M, 
B DA HOM T~nIll4HOM "nporo He " ocy~ecTBnReTCfl no 200 YlCnblTaHYlrl npYl
MepHO B 5.10 3 T0 4Kax , 4TO 06ec ne 4111BaeT xopowee yc peAHeH Yl e 
no AonnepoBKo~ ~YHK~YlH I norpe WHOCTb He xy* e 1% B MOMeHTaX ce 
4eHYlHI u yc pe AHe HYl e no sblfiopKe pe30Ha HCOB. B Ka4eC TBe HaKonlo1
Te n e H YlH~opMall~101 Yl c non b3YIIlT CR OL"eHK~1 $YHK4Y1il pacnpe ACn e HYlR 
nonHo ro Ce4eHYlfI P(a ) H na PLtYl a nbHblX ce4e HHH a (a ) C pa3fiHeHHeM 

, x t 
WKan~ a t Ha 6onbWOe 4101CnO YlHT e pBanOB 1250 HflH SOul, p~ BHOMepHblX 

B n Or ap Yl$MYl4 eC KOM MaCWT afie . 3 TO Aae T B03MO~HOCTb nonY4HT b o~eH
KY npOVl3BonbHoro ~YHK4HoHana F (o • a ):, , 
< F > = r F(o • 0) P(o ) d.o /11/

t xt t 

c o 4e HKo H AH c ne pCHYI 

Dl" =- <F'2 > _ < F } . /1 2/ 

04eB~AHo, 04eHKa no6oro $YHKlIllloHana MomeT npOH3BOAHTbCfI 
H Henocpe ACTBe HHO, MHHY~ onepa4H~ c ee pTKH 4epe3 $YHKlIHIO P(at ). 

OAHaKO XpaHeH j..1 e HH$OpMal&J.1H e BJ.1Ae P(al ), 0x(a t ) npe ACTaBnneT npaK 
TYl4eCKj..1~ YlHTepeC, TaK KaK Aae T B03MO*HOCTb nocneAy~ero T04Horo 
ycpeAHeHYlR ¢YHKlIllloHanoB no J.1 30TOnHoH CMec~ 13aAa4a nO,QrOTOBKH 
Mt=3K POCKOnl14eCt<HX KOHcTaHT/. 

K0300m.\HEHTbl 4YBCTBHTEllbHOCTH H METOAHKA 

OnTHMH3AIlHH 


AnR OLteHKH na paMeTpOB MOAe nYl x Ha OCHoae 3Kcnep~MeHTanbH~X 
AaHH~X y no CpeAHYlM Ce4e Hj..1RM YI ~YHKLtYl~ nponYCKaH~R HaMYI ~ cnonb

30BanCR Gal1eCOSCKYlH nOAXOA 15 /. B pa ,.1Kax :noro nOAxoAa nonY4e HbI 
cneAy~~ e ¢oPMynbl: 

4 

of . F; __' _1__
K ij 

a ~ PJ 

F j - IPYHK LtH OHan TYlna 
APyro~ , P

J 
- napaMe Tp 

/15/ 

c pe:AHee Ce4eHYle , ~YHKLtYlR n po nYCKa HItIR Yl11Y1 

TeOpeTYl4eC KOH MOAenYl Ic~noBaR $ YHK4j..1R, 
paAj..1yc pacceRH~R, Wj..1pHHa YPOBHR YI T.A.I. 

K03$¢~Lt~ e HTbI 4yBcTBYlTenb HOcTH Bbl4j..1CnRnj..1Cb B pac4eTax MOHTe 
Kapno Me ToAoM B03My~eHYlH napaMe TpoB Ha KoppenHpoBaHHo~ CTaT YlCTH
4ecKoH B~6opKe. 3TO 03Ha4ae T cneAy~ee . CreHepj..1pOSaHHaR pe30
HaHCHaR KapTYlH a HeHTpoHHblX CeyeH~H Ha HHT e pea n e Hcnonb3yeTcn 
Aflfl paCye Ta Bcex Hy*HblX ¢YHKUYlOHanOB AnR Ha4anbHoro 16a30Borol 
Haf>Opa napaMcTpoB . Aa nce Aenae TcR Ltj..1Kn paC4eTOB Ha 3TOH ~e 
cTa THcTH4ecKoH sbifiopKe, HO npH nocne AOBaTel1bHOM Yl3MeHe HHYI 
Kall(AOrO napaMe Tpa IHanpYlMe p, Ha +10%1 . KaK oTMe 4a nocb , aHanorH4
HO npOSOAHTCR paCyeT ¢YHK4Y1oHanoB Anfl pRAa 3 Ha4eH~H TeMnepaTyp. 
TaKYlM 06pa 30M, 6a308bl~ YI B03MYl/leH Hble pac4eTbl RBnRIOTCR KoppenH
po e a HHbl MYI , T. e. BblnOl1HeH H~MYI Ha OAHOH H TOH ~e CTaTHCTH4ecKOH 
Bhloo pKe. Te M caM~M oCYl4eC TBnRe TcfI I<OHe4Ho -pa3HOCTH a R OLt eH Ka 
K03 C!l¢11UHeHTOB 4YBCTBI,HeIlbHOCT\.o1 fiC3 nOTe pH T04Hocn1 3a C4e T BbI
4Y1 C n eH YlR pa3HOCTYI 611H 3KHX 4lt1Ce n . 

OnYlCaH HblYi Me TOA a l"lan \.1 3a 3 KCnCpYlMe HTan bHbix AaHH~X , OC HoaaHHblH 
Ha MHorOYPOBHe BO,.1 npH6 m1*eHH YI Pai1xa-Mypa , 6b1n peanH30BaH B npo 
rpa MMe ttONTRH. CTpYKTypa npor paMMbI 13a HCKlllOlIe HYl e M 6n OKOB MOHTe 
KapnoBCKoro y 4eTa Aonnep-3~eKT a H B~4j..1 CneHYlR K03~Yl4Y1eHTOB 

4YB CTBHTe nbHOCTYlI nOAofiHa TOH , KOTo pafl BKnlOlIe Ha B CYlCTeMY cae 
O~RI-1 16 / . Hosbli'1 He TOA aHanj..13a, Yl CnOnb 3Y~HH 60nee npOCToe npYl6 
nH~eHHe DpeHTa- BHrHe pa, Ta~e peanYl30eaH e OTAen b HO~ npo rpa MMe 
MONTBW . 

e $ H3j..14eCKOH T04 KH 3pe HHR . paSHo KaK YI C T0 4KH 3 pe HYlR npYl
KnaAHOH MaTe Ma TH KYI . 6b1n o YlHTC peCHO c paBHHTb pe3ynbTaT~ paC4eTOB 
HeI1 Tpo ..IHI:.I X ce4eHHH YI j..1X IllYH KLtYl OHan OB , nony4aeM~e B OAHoypoBHeBOMf 
np~6nHmeH~H Gpe~Ta- BYlr He pa H MHorOYPOBHeBOM - P a~xa -Mypa. 3TO 
cpaBHe HHe 6b1n o npose,qeHO AnR Ce4eHl.1~ 23'\1 B 06na CT YI 3Hep r YlYl 
1-1 • 1 K3B. 

DblIlYl pa C lIYlT aH~ AeT8IlbHble 3Hepre Tj..14eC KYle 3aBHCYlMOCTj..1 Ce4e HYlH 
a , o ,a TaK»<e Hafiop ycpeAHeH HblX ¢lYHKl.\1-10HanOB ce4eHHH: <(I >, <a >, 

C ' l C 
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En ( 38) 


Ceqem{e p aJVf allHOIlHoro 3aXHilT<1 238U I paCC1.lIfTaHHOe B n pH

6mucelUfRX RpellTa-BHrHepa /KpIfS<1n AI H Paflxa-Hypa IKplisaA 

B/. 311a 4.eHHR ce4.e lUfi:r KPHBOrt A YMHOiKellt;.1 na 10. 

Ta6nHHtl 

CpaBHeJfHe MOMeUTOD Ce1.fe llHR' 238U , paCC4.HT allllbIX It npH6m f)fl:e

IlHSl X RpellTa -BHrl1epa H PaHx n-Mypa 
... 

(6:c/(o, 'f¢)IO-~,,<0. 1«60)(//(6; +6;, I'> 10-s fdfS.)<1/(6, • 6;,1) 10-' 
S~: • 

0 10 100 . n~ 0 10 100 0 	 10 100 0 	 10 100 0 10 100.'" 
227 4320 Q6028'71,1 220, 5 7,804 5,296 3,830 I,m ~576 ~604 ~70?7,84 2,61 je,94? 4.560 .8'788-" 

M - ;.I 2,59 9.046 4.5?l .8735 9Il,s 222, 3 7 ,?""7.84 5,340 3,932 1,3'72 ~566 ~592 4717 ~22e 4 322 4607 
I 

R-M - p e3ynbTaTbJ, nonyt.{eHllhle lJ npHonmlll;eHltH Pa~ixa -Mypa ; 

B-W- p e 3ynbTaTbJ, n onY1.f eHlINe 0 npH6nH}:<e llJlH RpeiiTa- BH.r Hepa . 

_I 
« ~at + 00 )- 2 > , <o c / (Ot + 00» ' rAe 00 - He KO ~~:~~t ~~~aM~; p: Ha3b1BaeMbll1 ce4eHIo1eM P3 36aSlleHHR. CpaB HeH l1 e n03

BOJ1Re T BblADHTb B03MO>)( HOe 0J1HnH~1C Me)'(pe30HaHCHO~1 ~1HTepd>epeH LtHH 

Ha xa paKTepHCTHKH Ce4eeHHH B 4e THQ-4e THOH I1Ape . npOrptl MM8 . uc

nOllb 3YI04J.iaR npH6flH >t<eH He 6peHTa -BHrHep1'l j'10NTBt1, pr:lHe e TeCTHpOBr:I
naCb no pe3yn bTaTa M pa6oTt.l Ae CocclO P.a 7 1 AnA 23Su , H 6b1110 nOl1y
4eHO 04eHb xo powee corllac~e pOC4eTo8. 

6 

B Ka4eCTse np~Mepa Ha p~cyHKe nOKa3aH~ paCC4HTaHH~e ce4e HHR 
3axaaTa 238U B &.1HTe p Balle 3 Hep n tH 1 , -1,1 K30 . KpJ.1Bble YMblWlleHHO 

pa3HeceHbI Ha DAHH n o pflAoK , Ta K KaK npH HaJlO}!(e HJ..UI OHH 3pl·nellbHo 

COBnaAa~T . OAHaKo MD MeHTbI ce 4eHH~ H ~aKToPbl caM03KpaHJ.1pOSaHHR, 
npeACTaBne HHble B Ta6JU1L1.e , o6 t"t apYr.<ltts8IOT pa3Jlw..1He , KOTopo e YMeHb

waeTCR C POC T OM U o' 3ro rOBop""T 0 pa3m14a-t101 B OnHCaHJ.1H XOAa 

ce4eHHH a6111013H MIo1HHMYMoe , KOTopoe Bbl3 SaHQ pa3 HblM Y4eTOM 3 4XJ)e K

T OB p e 30lia Hc Ho-nOTe HLl.H anbHOH H Me>Kpe30HaHcHoii HHT e p¢le p e HLl.HH. 

3AI<nI!J4EHUE 

COBoKynHocT b onHcaHHbl X MeTOAHK paC4eTOB MOHTe- Kapno B paMKa x 

MHoroypoBHe eoro wo pMaJlH3Ma Aae T B03MO)!(HOC Tb peweHHR CJleAY~~HX 

npaKTH4ecK~ Ba~H~X 3aAa4: 
1J aHClllH3 3Kc ne pHMeH Ta nbHblX AaHH~X no cpeAH HM Ce4eH Io1 .RM, OYH.C

ltHflM n ponYCKaHHR H c aMOHHAHKa ltH ~1 ; 

2/ nonY4e HHe OlteHKH cpeAHH X pe30 HilHCHbiX napaMe TpOB H HX KO 
BapHa~HOHHOH Ma TpH lt~; 

3/ nOlly4eH He ¢lYHKltHH nllOTHOCTH pacnpeAene HlH1 nOllHoro ce4e HHFI 
P(o,) H (JIY HKlt l-1 H Koppen~~Io1H napt..t~lallb H~X Ce4eH I-1H c nonH~M ° (0 )x , 
npH n~blx TeMne paTy pax; 

4/ paC4eT~ /Ha OCHoae CTa TI-1CTH4e CKoH o~eHKH cpeAHHX pe30
H aHCH~X n apaMeTpoB/ n~6~x cpeAH~X ¢yHK~HOHa/1OB ce4eHH~ H HX 
KOBapHa I..tH OHH~X MaT pHlt . 

nOclleAoBaTellb H~H MHoroYPoBHeBblH ¢oPManH3M napaMeT pH3altHH ce4e
HH ~ B 06naCTH Hepa3pewe HHblX pe30H a HCO B TR* e nbiX RAep AI1R pe~eHHR 

n e pe 4HClleHHblX 3aAa4 npHHe HRe Tc R Bnep8~e . 
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TEMATHqECKHE KATErOPHH nYBnHKAUHR 


OBDE~HHEHHOrO HHCTHTYTA ~EPHYX 


HCCJIE~OBAHHA 


HH.!IeKC 	 TeMaTHKa 

1. 3KcnepHMeHTanbMaR ~H3HKa BWCOKHX 3HeprH~ 

2 . TeopeTH4ecKaR ~H3HKa B~COKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTpoHHa~ ~H3HKa 

4. TeopeTH~ecKaR ~H3HKa HH3KHX 3HeprH~ 

5. HaTekaTHKa 

6. ~AepHa~ cneKTpOCKonHR H paAHOXHMHR 

7. ~H3HKa TR*enwx HOHoe 

8. KpHoreHHKa 

9. YCKoplo1TenH 

10. 	ABToMaTH3a~HR 06pa6oTKH 3KcnepHMeHTanbHwx 
AaHHWX 

11. 	 BW4H c nlo1TenbHaR Ma TeMaTHKa H TeXHHKa 

12. 	 XHMIo1A 

13. 	 TexHHKa ~H3H4eCKoro 3Kcneplo1MeHTa 

14 . HccneAoaaHHR TBepAwx Ten H *HAKOCTeH 

RAepHblMH MeTOAaMH 


15. 	 3KcnepHHeHTanbHaA ~H3HKa AAepHWX peaK~HH 
npH HH3KHX 3HeprHAX 

16. 	 no3HMeTpHA H ¢lo13HKa 3a~HTW 

17 . 	 TeopHA KOHAeHCHpoaaHHoro COCTOAHHA 

18 . 	Hcnoflb30aaHHe peaynbTaToB H HeTOA08 
¢YHAaMeHTanbH~K ¢H3H4eCKHK HccneAOBaHHH 
B CMe*H~K 06nacTRK HaYKH ~ TeXHHKH 

19. 	 5H~H3HKa 

,. 	 , 
• 

BaH"KoB A.A. " AP. 	 3-84-848 
HeToA aHanH3a ~YHK~"M nponYCKaHHA " HeKTpoHHWX ce~eHMM B 06nacTM 
Hepa3peweHHWX pe3OHaHCOB TA*enwx HYKnHAOB 

naHO onMcaHMe HeTQAa onpeAeneHMA cpeAHMX HeMTpDHHWX pe30HaHCHWX napaHeT
POB H8 OCHOBe aHanMsa kaK cpeAHHX HeMTpoHHwx ce~eHMM, TaK M~YHK~MM npo
nYCKaHMR HeMTpoH08. ~TO no380nAeT c~eCT8eHHO yn~T~ TO~HOCT~ o~eHOK na
paMeTpoB . HeTOA aHanM3a OCHOB8H H8 HOAenHpoeaHHH pe3OHaHcoa • HeHTpoHHWX 
ce~eHMAX MeTOAOH HoHTe-Kapno c n~bO HHOroypoBHeewx ~pHyn PaHxa-Hypa. 
HoeM3Ha anropHTHa pac~eTa 3aKnO~aeTCR B npHMeHeHMH MeTQAa HoHTe-Kapno He 
TonbKO AnA reHepHpoaaHMA CTaTHCTM~eCKoH Bw60pKM MHTep$epMpY~MX pe30HaHCOB, 
HO H AnR HX AonnepoBcKoro ywHpeHMft . OAHOBpeHeHHO pacc~MTWBaOTcA K03~M~HeH
TW ~YBcTBHTenbHOcTM ~YHK~HOHano8 ce4eHHM no OTHoweHHD K CPeAHHH pe30HaHcHWM 
napaHeTpaH. 3TO AenaeTcR HeTOAoM BOSH~eHMA napaMeTpoB Ha OAHoM H TaM *e 
nocneAoBaTenbHOcTM /Bw60pKe/ pe3OHaHcOB. AnR onpeAeneHHA 3Ha~eHHA ~YHK~HO
HanOB Mcnonb3yeTcR 4McneHHQe HHTerpMpOBaHHe no ~YHK~MH pacnpeAeneHHA nonHoro 
ce~eHMA P (at) 104 4lyHK~"AM KoppenA~MM nonHoro H napllManbHwx ce~eHM~ u.. (U , ) 
KOTOPwe HaXQAATCR e pac~eTe HOHle-Kapno npM r eHe pMpDeaHHH ce4eHMH., 

Pa60Ta awnonHeHa B na6opaTOP"H HeMTpoHHaH ~3"KM OM~H. 

Coo6.eHHe O&beAKH~HHOrO HHcTHTYTa .~ep~ HccneAoB8HHA. ny6H4 1984 

nepesOA O.C.BMHOr paAOBOH 

Va nkov A.A. et a l. . 3-84-848 
~ethod for Analysing Transmission Functions and Neutron Cross Sections 
of Heavy Nuclides in the Unresolved Reso nance Region 

A method for e s timating mean neutron resonance parameters by analysis of 
both average neutron c ross sections and neutron transmission data is given. 
It a l lows one to refIne essent ially the accuracy of parameter estimates. The 
method is based on th~ Honte Carlo modelling of the neutron resonance cross 
sections using multilevel Relch-Hoore formul ae. A novelty of ca lculationa l 
algor i thm is not only a stochastical generation of the interferring reso
nance ladder, but a stonastical Doppler broadening as well. Simulta neously 
the sensitiv i ty coefficients of the functl onals in relation to the mean re
sonance parameters are calculated. For th i s purpose a method of parameter 
per t urbation fo r the same statis ti cal resonance sample i s used. The t~n te
Car lo calculation has resulted In the total cross-section probability dis
tribution, P{ut ), and the correlation functions of partial cross-sections,
° 1(0,), which are to be used for the calculat ions of cross-section functionals 
by means of numerical integration. 

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

Co~nication of the Joint tnstitute for Nuclear Research. Dubn. 1984 


