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ITPO TOYHICTb BUBHAYEHH ITAPAMETPIB I''IMBOKHX NIJIKPUTUYHOCTEM
METOAOM ®EMHMAHA

Posrnsanaereess 3actocyBaHHsS Meronxy PelHMaHa aHalizy HEWTPOHHHMX IIyMiB IS BHU3HAYCHHS
napamMeTpiB IMUOOKUX MAKPUTHYHOCTEH PO3MHOXKYIOUMX CUCTEM. 30KpeMa MOKa3aHo, 0 BUOIp MIMPUHU
YacoOBUX IHTEpBaJiB, AN SKUX BU3HAYAETHCSA CEpPEOHE 1 JUCIepcis YWciia BUUIKIB HEHTPOHHHUX
JIETEKTOPIB, MOKE ICTOTHO MO3HAYNTHCS HAa TOYHOCTI BU3HAYCHHS KOHCTAaHTH CIIaly MUTTEBHX HEHTPOHIB
(a), ocobnuBO y BUNMAAKY TIMOOKHX IIKPHTHIHOCTEH. AHaNi3 IMPOBEICHO Ha OCHOBI MeTomy MoHTe-
Kapmo (xom MCNP) po3paxyHKy @pOCTHX PO3MHOKYIOUHX CHCTEM 3 PI3HHUMH KoegillieHTaMu
PO3MHOKEHHSI HEUTPOHIB. 3allpONOHOBAHO MPOCTY METOAWKY BH3HAYEHHS ONTHUMAIBHOI 3 TOYKH 30Dy
MIIBHUINEHHS TOYHOCTI PO3PaxyHKy O, IMAPUHU YaCOBOTO IHTEPBATY, MOOIM3Y SKOI1 AOMIJIEHO OyIayBaTH
eKCIIePIMEHTANbHY 3aJIeKHICTh BIIHOIIEHHS AMCIIEpCii M0 cepenHporo sl Bu3HaueHHS O. [lokazano
TaKOX, IO 3MIMIEHICTh OIMIHOK BETMYMHHA O BU3HAYAETHCSA HE TUTHKM CKIHUCHHICTIO BHOIPKHM TaHUX, aje
TaKOX 1 MEPEKPUTTIM HEUTPOHHUX JAHLIOKKIB. TOOTO IHTEHCUBHICTD JDKepesia 30BHIIIHIX HEUTPOHIB HE
MOBHHHA MEPEBUILYBATH JICSKOI BEIWYMHH, 3aJI€KHOI Bl KoeilieHTa pO3MHOKEHHS HEUTPOHIB.

Knrouosi crosa: neitponsi mrymu, meton ®eitamana, kouctanta Pocci-anbda, Metox Monte-Kapio.
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O TOYHOCTH ONIPEAEJIEHUS TAPAMETPOB I''TYBOKHUX MNOAKPUTUYHOCTEN
METOAOM ®EMHMAHA

PaccmarpuBaetcs npuMeHeHue meroja deliHMaHa aHaiM3a HEUTPOHHBIX IIYMOB JIJIsS ONPEACIICHUS
MapaMeTpoB TITyOOKUX MOAKPUTUIHOCTEH pa3MHOXKAIOMIMX cHCTeM. B gacTHOCTH, MOKa3aHo, YTO BRIOOP
IIMPUHBl BPEMEHHBIX WHTEPBAJIOB, ISl KOTOPBIX ONpPENCIsIeTCS CPEAHEe ¥ JHUCIEPCHS YHCIa OTCYCTOB
HEHUTPOHHBIX JETEKTOPOB, MOXKET CYIIECTBEHHO CKa3aThCs Ha TOYHOCTHU OIMPEIEICHUS KOHCTAHTHI CIajia
MTHOBEHHBIX HEHTpOHOB (O), 0COOCHHO B Ciiydae TIyOOKHX MOJKPUTHUYHOCTCH. AHANM3 MPOBEICH Ha
ocuose Metoma Monre-Kapmo (kom MCNP) pacueTa mpoCThIX PasMHOMKAIOIIAX CHCTEM C Pa3IHYHBIMH
koopduimenTaMu  pa3MHOKEHUS] HEWTpoHOB. [lpeaniokeHa TmpocTas METOAMKA  ONpEICICHUS
ONTHMAIBHON, C TOYKH 3PEHHUS TOBBIIMIEHUS TOYHOCTH pacdera O, IIHUPUHBI BPEMEHHOTO WHTEpBAa,
BOJIM3HM KOTOPOH 11e51IeCO00pa3HO CTPOUTH IKCIEPUMEHTAILHYI0 3aBUCUMOCTh OTHOIICHUS JUCIICPCHH K
cpenHeMy s onpezaeneHus O. [TokazaHo Takke, YTO CMEIIEHHOCTh OIICHOK BEJWYHHBI O ONPEaeNsIeTcs
HE TOJBKO KOHEYHOCTHIO BBIOOPKU JAaHHBIX, HO TaKXKE U MEPEKPHITHEM HEHTPOHHBIX Iienodyek. To ecTh
WHTCHCHBHOCTh HCTOYHWKA BHEIIHWX HEWTPOHOB HE [OJDKHA IMPEBBINIATh HEKOTOPOW BEIHMYWHBI,
3aBHUCAIIEH OT K03 PHIIMEeHTa Pa3MHOKECHHUS HEUTPOHOB.

Kurouesvie cnosa. HeWTpoHHBIE MIyMbl, MeTo] Delinmana, koHcTanTa Poccu-anbda, meton MoHTe-
Kapo.
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ON ACCURACY OF THE PARAMETER OF DEEP SUBCRITICALITY DETERMINATION
BY THE FEYNMAN METHOD

This paper considers the application of the Feynman method of neutron noise analysis for
determination of the deep subcriticality parameters for multiplying systems. In particular, it is shown that



the selection of the width of the timeslots, for which the mean and variance of the number of the neutron
detector counts should be determined, can significantly affect the accuracy of determination of prompt
neutron decay constant (a), especially in case of deep subcriticality. Analysisis based on the Monte Carlo
method of calculation (code MCNP) of the smple multiplying systems with different neutron
multiplication factors. Simple method of determination of the optimum width of the timeslot, from the
standpoint of a calculation increasing accuracy, near which it is advisable to build the experimental
dependence of the dispersion to mean ratio for the determination of a. It is also shown that bias estimates
of a is determined not only by the finite sampling data, but also by the overlapping of neutron chains.
That is, the intensity of the external neutron source must not exceed a certain value, which depends on the
neutron multiplication factor.
Keywords: neutron noise, the Feynman method, constant Rossi-alpha, the M onte Carlo method.

REFERENCES

. Urig R. Statistical methods in the nuclear reactors
physics. - Moskva: Atomizdat, 1974. - 400 p.
(Rus)

. Degweker SV. // Ann. Nucl. Energy. - 2003. -
Vol. 30. - P. 229 - 243.

. Endo T., Kitamura Y., Yamana Y. // Japan Atomic
Energy Research Ingtitute. - 2003. - No. 1. - P.
215 - 220.

. Nolen SD. The chain-length distribution in
subcritical system: PhD Thesis / LA-13721-T. -

Los Alamos, June 2000.

. Feynman RP., de Hoffmann F., Sober R. // J.

Nucl. Energy. - 1956. - Vol. 3. - P. 64 - 69.

. Kitamura Y., Pazsit I., Wright J. et al. // Ann.

Nucl. Energy. - 2005. - Val. 32. - P. 671 - 692.

. Dorogov V.., Chistyakov V.G. Probabilistic

models of particle transformations. - Moskva
Nauka, 1988. (Rus)

. MCNP4AC Monte Carlo N-Particle Transport

Code System - DAC, LNL, Los Alamos.

Hapitimna 12.03.2014
Received 12.03.2014



