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Cpepanee 4uc/i0 HEHTPOHOB, MCIyCKAeMbIX IpU CIOHTAHHOM

nenenun Cm*, Cm*°H Cm*™®

B. B. TOJIYIIKO, K. L JRYPABJIEB, 0. C. 3AMATHUH, H. M. KPOIIRUH, B. H. HE®E]IOB

K wmowmenTy NOCTAHOBKHI HAaCTOSIIIX HRCIEePIMEHTOB
{10 M3MepPeHIo Vv, — CPejiHero Iuncia MIHOBEHHBIX HeHTPOo-
0B, HCIyCKAeMBIX B aKTe Jejderust,— Hpu CIOHTAHHOM
leerinl | GOTHO-TETHRIX M30TOMOB  KIOPI TOJABKO LIS
Cm** OpuI0 IPOBEJEHO 3HAUMTENHHOe UMCIO U3MepeHuit,
HA OCHOBAHMI KOTOPBIX B o63ope Hompimaa [1] pexo-
MeH0BAHO 3HAYEHHE Vp = 2,691 -+ 0,032. Jlusg M30TOIOB
Cm?246 [2] m Cm?3® [3] G110 M3BECTHO 110 OJTHOMY M3MEePeHNIO,
BLIIOJHEHHOMY ¢ HEBLICOKOI TOUHOCTHIO (3—T7%). Iloaromy
11pej(CTaBIIALO0 HATEPEC HBMEpPHTh Vy [JIS BCEX IepediCJIer-
HELX BOLIIE sAep B OMHAKOBBIX YCJIOBUAX HA OJLHOI 1 TOII JKe
:)KcnepnMeHTaanOﬁ yCTAHOBKE € IEIbI0 BHIACHEHHA 3aBU-

CHMOCTH Vp OT MACCOBOTO WHCJIA IIpH JeleHil M30TOIOB
Kopus. AHAJIOTHYHBIC U3MEPEHNI IPOBOAWINMCH IIApa-
qenppo . H. CMupeHRMHBIM M 7IDP. 4.

HeiiTpoHbL JIeJIeHIST PErICTPUpPOBAIICH 48 1pomopumos
HAJLHBIMEI CUeTYNKAME CHM-18, moMemeHHBIME B Tapa-
GUHOBBIIT 3aMEJIIUTEND numaMeTpoM 1 muroit mo 500 mar
€0 CKBO3HLIM I@HTPAJHHBIM KaHAIOM (mramerp 90 %),
[IpeJlHABHAYEHHBIM JUIA yCTAHOBKH neTeKTopal GCKOIROB.
Jloist yMeHBIIeHMST doHa paccesiHHbIX HETPOHOB |REHTPOH-
HBIT IeTeRTOP MOMEIAJICH B 3amuTy 13 rapOuga,bopa rToi-
mEoit 50 ma. IPPERTHBHOCTD perucTpanity HeiTpoHos
crioprammoro gemxenmsi Cf29% Opiia paBia 2995 . pIlcnonnso-
Bajics HEHTPOHHBIL ETERTOD, anaaofIrdibLiD O CAHHOMY
B pabore [5], paspemaiomiee BpeMsI GOCTABIISLIO0 ~3 MKCEE.
OCROIKI JeIEHI PerneTpupoBAIICH) TA30BbIM CI[IHTHII-
JSIOBHEM J[eTeKTOPOM. [lesufiIeecs BemecTso HaHOCHJII
Ha TOJJIO/KKY W3 Hep;KaBeioNIeil CTa. JlmaMerp I[sITHA
vimmrereii ga mpessimad 10w Y30TOMHAKIIL COCTAB MILIITe-
Heil IpUBejeH B Ta0 Q1

IMpn u3MepeHun v UMIYIBCH OCKOJIKOB OTKPbIBAIL
CXEeMy  IPOIYCKAHA “HA BPEMI 180 mEcek, B TeueHIme
KOTOPOTO PETHCTPUPOBATICH MMITYILbCHL meirrponos. Mame-
peHns_ vy MeCIeRyeMbix W30TOMOB BEJNCH OTHOCHTEILHO
({252, v, RORQPOTQIPUHIMAILOCH pasmsm 3,756 40,010 [1]:
Jlsi KadKgore, TCCIEAyemMoro u3oTola OLLIO TIPOBE/IeHO
o 10 ‘eepmii mamepenmii. OT prasjormoit Mumenn Gf*?
perfcTpupeBaIoch 12 Qdeaenuiilcex, a HMCIO TeJIeHMIL
B KIOPIeBbIX MIIIeHSX cocrapusio 1,5—3 deaenuli/cer.

B moxydeHHBe IKCIePIMEHTATIDHLIC pesyJIbTaTsl BHO-
CIUINCEH TIONMPABKH, YIATHIBAIOIINC ¢on caydaifHEX COBIA-
NeHunit 1 MBOTOIHBIA COCTaB Mumeneit. AHAJIOTMIHO pabote
{5] BBopgmiach TIONPaBKa, yauTHBAOIAs ~ HaJOKEHIe
JIMITYJIHCOB HEHTPOHOB OT OJHOro arTa menenusi. Poiub

HHEPTETHIECKOIl  3aBHCHMOCTI a(PEeKTHBHOCTI HeHTpor-
HOTO JIeTEKTOpA ONEHHBAJNACH W3 CPABHEHMA BEJITIHLL

VAR 539.173.7

1I30TONHDBIL COCTAB MUIIeHeit Taoannma 1
Copepranue Ma0TOIOB, %
MuimeHb i
242 244 245 246 248
Cm?244 0,034] 99,24 0,42 0,31 —
Cm 246 =¥ 0,25 0,29 99,46 -
(Cm?248 P4 5,57 - 1,85 92,58

v RIS Cm24, momyueHHOI B macrosimeit pabore, ¢ PEKO-
MeHIOBAHHBIM 3HaYeHIeM [1]. Xopomee coBHafeHue yKa-
3ARTEIX BEIMINE IOKA3LIBAET, 9TO TOIPABKA HA SHEPre=
THYeCKYI0 3ABUCHMOCTH He BRIXOJUT 32 IPEMEILI omnboK
uamepennii. MaKCHMaIbHAS BeJTIINHA [pyrux MOOPaBoOK,
obcymaeMsix B pabore [5], B yecaoBHAX HAMIEro IKRCHE-
pUMEHTA HE HpPeBbIITaeT 0,1%-.

B rabm. 2 [ud CpaBHeHWA IIPHBE/eHBI pesyIbTaTh
HACTOSIIIX WAMEpPeHNil I JAHHAbe APYTHX ABTOPOB. Bupmo,
uTO pe’yIbTATLL HACTOSMIEH paboTHl XOPOINO COBIAJAIOT
© JAHEBIMI [4] 1 cBuEeTETLCTBYIOT O JMHeWHoOM pocTe
Vp M5l YETHBIX MB30TONOB KIOpUA IPH yBeJIMIeHAN Macco-
BOTO umCaa A. DTOT pPe3yJNbTAT MOJKHO paccMarpubarh
KaK DKCIePUMEHTAJBHOE IONTBEPHK/ICHNe pacieTon 3aBH-

cnMocTi Vp (Z, A), BHIIOJHEHHBIX B patore [6].

B samsiouenmne aprops Omaromapsar JL. 1. IIpoxopoBy
u T'. H. CMupeHKuHa 3a I[eHHbIe COBETH Tpu MBrOTOBIEHUN
HefTPOHHOTO JIeTeKTopa, a TAKKe A. II. Jipy:EOBa
3a IOMOIIb B M3MepPeHMIX.

[Mocrynuiao B Peparimio 31/VII 1972 r.

3naveHusa v, s H30TONOB KIOpUs Ta6auma 2

H JIY¢ -
Maoron | pagora [4] e 070 21071 .
Cm244 | 2,680-0,027 | 2,7004:0,014 | 2,691-£0,032 [1]

Cm246
Cm248

2,927+0,027
3,17340,022

2,950+0,015
3,1574:0,015

3,2020,22 [2]
3,11£0,09 [3]
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UDC 621.039.564.2

Discrete Monitoring of the In-Core Power Distribution_ in
Nuclear Reactors by I. Ya. Emelyanov, V. N. Vetyukov, L. V. Ko-
nstantinov, V. G. Nazaryan, 1. K. Pavlov and V. V. Postnikov.
Atomnaya energiya, 3%, 15 (1973).

In most reactors in-core detectors located discretely are used
to monitor power distribution. In this paper, there are presented
two technuﬂues of detector data handling—an empirical one, based
on the application of simple empirical relations, and an experi-
mental method, based on physical calculations. In both cases,
yandom function theory and correlation analysis are used. Result-
ing errors have peen estimated. Data obtained at the Beloyarsk
Nuclear Power Station serve to illustrate the application of theses
two techniques. (4 figures, 7 references)

UDC 621.039.524.4——97:621.03.955.336

Deposits on_Fuel Elements in the BK-50 Reactor bV A. 1.
Zabelin, . V. Pschenitchnikov and T. S.
Svyatysheva. ‘Atomnaya energiya, 34, 81 (1973).

Spectrometric, chemical and radiochemical techniques are
described for the investigation of the composition of deposits on
fuel elements in the BK-50 reactor. The deposit composition
of corrosion products and their activity ratios at the time of reac-
tor shut-down are given. The basic activity  (more than 90%)
of deposits after a ten-month exposure period is due to the isotope
zinc-65. (2 figures, 3 tables, 2 references)

UDC 537.311.31:669.822:539.67
Physical Properties of Uranium-Zirconium Alloys %t Tiew
Temperatures by G. B. Fyodoroyv, 5 R ue vy
E.A. Smirnov and A.E. Kissil. Atomnaya energiya,
34, 85 (1973). N

The physical properties (resistivity, integral firermoelectrical
moving forces, internal friction and modulus of elasticity
aled uranium-zirconium alloys have been investigated.
tivity was measured at temperatures of 295, (§ 3
the other properties were measured in the temperature interval
from that of liquid nitrogen to room temperature.

The maximum resistivity and thermal e. m. f., as well as
an anomalous (negative) resistivity temperature coefficient, were
observed in the composition range corresponding to the 6, phase.

On the basis of the obtained, results and previously published
data, the authors conclude that, fhereexists a hybrid-type metallic-
covalent chemical pond in theyd, phase of uranium-zirconium
alloys. (5 figures, 16 refepénces)

. UDC 669.293.5

Investigation of the Phase Structure of Niobium Alloys of the
Niobium—Tungsten—Zirccmium—Carbon System bV E. M. a-
vitski and . Newal¥anova. Atomnaya energiya, 34,
89 (1973).

Niobium-ri¢h alloy§ of the niobium—tungsten—zirconium—
carbon system, containing up to 4 at.9% zirconium, up to 2 at. %
carbon and’ a.constant 10 at.% (18 wt.%) tungsten, have bheen
investigated by, means of metallographic and X-ray analysis.
Thedhardness and micro-hardness of these alloys have been mea-
suredé

The isophermal section of the indicated portion of the niobium-
tungsten»zirconium—carbon system at 1800° C has been plotted.
‘Atythis temperature in equilibrium with quaternary niobium solid
sohr%on the following phases have been found: hexagonal Nb.C,
FCC{Zr, Nb, Ww)C, and the chemical compound W.Zr (Laves
phase with $CC structure of the MgCu, type). In the investigated
alloys, the solid solubility of carbon at 1800° C decreases from
0,5 to 0,2 at.% when 1—%4 at. % zirconium is introduced. The
concentration regions of ductility have been established for the
investigated alloys. The phases found in the niobium-tungsten-
zirconium-carbon system can be used to effectively strengthen
the material, especially in conjunction with appropriate heat
treatment. (& figures, { table, 12 references.)
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UDC 539.16,04:621.039.512.45

Experimental Reduction of Graphite Reactor Irradiatiom
Data to the Universal Scale of Damaging Fast-Neutron Flux &%
V.I. KlimenkoYv and V.G. D vookr e t sk i. Atomna¥=
energiya 84. 93 (1973).

The problem considered arises/Arom thewneed to correlate Zr=-
phite irradiation data_for various parameters of neutron medi-
um — irradiation in different reactors/ or at various locations
of the same reactor.

The case is considered when the neutron flux spectra are not
known at reactor Jocationsywhere graphite jrradiation occurs-
In such a case, the reduction to the universal scale of damaging
fast-neutron flux cannot be performed by calculation. Experi-
mental reduction methods based on the dependence of the radiati-
on change in graphite electrical resistivity on the neutron irradia-
tion dose expressed, in, the universal scale are described.

The experiments consists of the short-term irradiation_of
a graphite specimen together with a {hreshold-activation monitor
at the reactor jocation for which the reduction is carried out.

The irradiated graphite specimen provides jnformation on
the irradiation temperature and damaging neutron flux, and
the activation monitor — on the equivalent fission neutron flux.
The <comparison allows 10 determine the factor for converting
the integrated fluxes to which the graphite was exposed during
irradiation at the given reactor location fto_the universal scale.

There is introduced a criterion of similitude of irradiatiom
conditions, allowing easy determination of an equivalent pailkas
temperature and density of neutron flux. To simplify the iteration
calculations a nomogram is presented. i

The experiment on the CM-2 reactor yielded results which
agree well with the calculation of a conversion factor based O
a known neutron flux spectrum. (2 figures, 1 reference, 1 table.

uUDC 543.53:539.1.07.54%
of Nuclear Instruments for Activation
N Matvc;zeq\_'

Industrial Aggregates

Analysis_ by B, G. Egiazarov, .
and . Fos SeldyakovV. Atomnaya
(1973). A
The basic principles of designing activation complexes are
considered in this paper. It is shown that in the overwhelming
majority of cases their designs are similar. The characteristics
of individual units of aggregate systems for instrumental activa-
tion analysis are presented. The possibility of constructing 14 acti-
vation assemblies is shown. The pasic complexes KOA 1-01 ay\d
KAMA 1-01, consisting 0 funits of an aggregate system, are describ-
ed. These complexes serve to perform two basic tasks of activa-
tion analysis. The main parameters of these complexes are given.
(2 figures, 6 references.)

energiva,

UDC 543.42

Nuclear Spectroscopy at the Institute of Radium_DbY Ba
B.S. Dzhelepoyv, : N= ZhukovsKki, R. B. Ivas
nov and V. p. Prikhodtseva. Atomnaya energiya,
34, 105 (1973). )

Over the years, a number of magnetic spectrometers for the
investigation of G-, f- and y-spectra have been constructed in the
Nuclear Spectroscopy Laboratory of the Institute of Radlum.
A considerable amount of data on nuclear decay of various isotopes
has been obtained by means of these spectrometers. The authors
discuss the stages of magnetic spectroscopy _development and
measuring possibilities at the present time. (4 figures, 29 referen—
ces.)




