Boron Poisoning Experiments at the PIK Mock-up
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AHHOTauuA

B npenpuHTe gaHo nogpobHoe onucaHue cdusmndeckon mogenu (PM) peaktopa MUK, a Takke npu-
BEAEHbI pe3yrnbTaTbl 9KCNEPUMEHTOB MO OTPABNEHNIO aKTUBHOW 30HbI 6opHOW kucnoTon (H.BO,).

AkTnBHasa 3oHa ®M copepxut 18 TBC peaktopa MNMNK. B HMX TBANbl KpecToobpasHOro ceveHus
C BbICOTOM akTnBHOM Yact 500 MM yCTaHOBMNEHbI B TPEYronbHON pelleTke ¢ warom 5,23 mm. CpeaHss
KOHUeHTpaumsa ypaHa-235 (90 % oboraweHuns) B akTuBHoON 30He coctaBnsaeTt 540 r 2°U/n. Jona me-
Tanna (UO, B MmeaHoi MaTtpuue 1 B ctanbHoii obonouke) coctaenset 0,41. B otpaxatene ®M pasme-
LLanucb Te Xe ropuM3oHTarnbHble, HAKMOHHbIE U BepTUKalbHblE dKCNEePUMEHTarnbHble KaHasbl, YTO
n B peaktope NUK.

Mony4eH Habop 13 6 cepuii KpUTHMYECKNX cuTyaunin (60 n3aMepeHuii), OTNIMYaLWMXCA BENNYNHOM
OOpHOro oTpaBneHNs Nerkon BoAbl aKTUBHOM 30HbI U NOSIOXXEHMEM KOMMeHcaumm paboymx opraHoB
perynupoBaHus. B AByx cepusix HapyXHbI oTpaxaTtenb Obln NIerkoBOAHbIN, B OCTaNbHbIX YeTbipeX —
TAXKENOBOHbIN.

CymMmapHble HeonpeaeneHHOCTN B COCTaBe M reOMETPUYECKUX pasmMepax oueHeHbl B Ap EXF= 10,2 %.

Abstract

In this report we give the detailed description of the mock-up of reactor PIK and also the results
of experiments of core poisoning with boron acid (H,BO.,).

The core of mock-up consists of 18FA of reactor PIK. They have cross shaped fuel elements with
active height 500 mm in triangle lattice with spacing 5.23 mm. The mean concentration of uranium-235
(90 % enrichment) in core is 540g ***U/I. Metal ratio (UO, in copper matrix and in steel gladding) is 0.41.
In reflector of mock-up are placed the same horizontal, inclined and vertical channels as in reactor PIK.

The set of 6 experimental series of critical situations (60 measurements), differs by boron poisoning
of light water of the core and by the position of the central control shutters. In two series the outer
reflector was a light water, in four other it was heavy water.

The total uncertainty due to material and geometry leads to the accuracy of reactivity: Ag #P= £0,2 %.
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MarHuTHble CBOMCTBa aHU30TPONHbIX Co-Fe nneHok, oGHapyXeHHble
MeTO4OM BEKTOPHOro aHanu3a Nnonsipu3oBaHHbIX HEMTPOHOB

A. B. Kosarsnes

AHHOTaUuA
MeToQoM BEKTOPHOrO aHanuaa nosisipu3oBaHHbIX HENTPOHOB UCCNefoBaHbl MarHUTHbIE CBONCTBA
TONCTbIX NOSIMKPUCTANIMYeCcKNX aHn3oTponHblx Co-Fe nneHok. Habnopanucb addekTbl, 3anpeLyeH-
Hble B «T-MHBapMaHTHbIX» pa3ax TeTparoHasibHOW, poMbuyeckorn n pomOo3apN4ECKONn CUMMETPUN.
JKcnepuMeHTarbHble AaHHble, B YaCTHOCTU, YKa3blBalOT Ha CYLLECTBEHHbIE OTNINYMS MPOTUBOMOSIOXK-
HO HaMarHM4eHHbIX COCTOSAHMI obpasua.

Abstract
The magnetic properties of thick anisotropic policrystalline Co-Fe films have bean studied using
3-D neutron polarization analysis. The effects forbidden in «T-invariant» tetragonal, orthorhombic
and rhombohedral phases have bean observed. The experimental evidence, for example, refer
to essential distinctions of the sample states, magnetized in opposite directions.
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Cold Neutron Spin Rotation at Passage Trough a Noncentrosymmetric Crystal
V. V. Fedorov, E. G. Lapin, S. Yu. Semenikhin, V. V. Voronin
AHHOTaUuA

O6HapyXeH adhdeKT BpaLLleHMsa CNMHA XONOAHbLIX HENTPOHOB MPU NPOXOXAEHUN Yepes HeLEeHTPO-
CYMMETPUYHBIA MOHOKpUcTann. Adpdekt obycrnosneH LLBMHrepoBCckuM B3aMogeNCTBUEM MarHUTHOMO
MOMEHTa ABWXYLLErocsi HEMTPOHA C BHYTPUKPUCTANIIMYECKUM SNEKTPUYECKUM NONEM HELLIEHTPOCUM-
METPUYHOro Kpuctanna v 3aBUCUT OT HanpaBfeHUs pacnpoCTPaHEeHUs HEWTpPOHa vepes3 KpucTann
n ero sHepruu. NokasaHo, YTO xapaKTepHasa BennyuMHa adpdekTa gns a-keapua coctaBnseT
(0(1+2) 10* pag/cm B WUMPOKOM AnanasoHe AnvH BosH (0T 2.8 A o 5.5 A) n onpegenseTcs cTeneHbo
MOHOXPOMAaTMYECKOro nyyka. Takas BenMunHa addekta COOTBETCTBYET CpeaHEMY 3NeKTPU4eCcKoMy
nonto [0(0.5+1)10° B/cm, gencreytoweMy Ha HEMTPOH. MiamepeHHasi BENMYMHA XOpoLIo corriacyeTcs
C TEOPETMYECKMM PacHETOM.

Abstract

Effect of the neutron-optic spin rotation in a noncentrosymmetric crystal was experimentally observed.
The effect is caused by Schwinger interaction of moving neutron with the interplanar electric field
of the noncentrosymmetric crystal and depends on a direction and energy of neutron. For a-quartz
crystal it is shown, that the value of effect can reach [0(1+2) 10+ rad/cm in a broad band of neutron
wavelengths and is restricted by energy dispersion of beam. The measured effect has well coincided
with the theoretical one.
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NMapameTpbl KOppensiuMmM CNMHOB NPOTOHOB, U3MepsieMble
Ha ABYyXMNyie4eBOM MarHUTHOM CNeKTpomeTpe

0. 5. ®edopos
AHHOTaUuA

PaccmaTpuBatoTcst napameTpbl KOppensaymMm CMHOB NPOTOHOB, KOTOPbIE MOTYT N3MepPATLCA Ha ABYX-
nyeyYyeBoM MarHUTHOM cnekTpomMeTpe. PaHee n3BeCTHoOe pacnpeneneHne KoppenmpoBaHHbIX COBbITUI
BbIBEEHO B SIBHOM BUAE Yepes CMMHOBbIE (PYHKLMM NPOTOHOB M MaTpuuy paccesHusa. Obcyxaaetca
oM3MYECKMIA CMbICIT NapamMeTpoB Koppensumm n nx ceonctea. PaccMoTpeH MeToA BblYUCIIEHUS UCKO-
MbIX MapamMeTPOB M3 HAKOMSEHHbIX CPegHUX OBOMHbLIX KOCUHYCOB U CUHYCOB. [NpnBeaeHsbl npefckasa-
HUS a3oBOro aHanu3a MUCKOMbIX napameTpoB. [JaHa cdopmMyna oueHKM CTaTUCTUYECKOM OLLIMBKM
N3MEpPEHHbIX NapameTpoB.

Abstract

Parameters of spin correlations measured on the double-arm magnetic spectrometer are
investigated. The before known distribution of correlation events is obtained implicity using spin functions
of protons and scattering matrix. Physical meaning of the correlation parameters and their properties
are discussed. Calculation of the correlation parameters from the experimental average twofold cosine
and sine is proposed. The SAID program prediction of parameters is given and formula of statistical
error of parameters is obtained.
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OnbIT NnpousBoAcTBa pynnepeHocoaepXalen caxu
B. I1. Cedoes, B. A. LlunuH
AHHOTaUuA

OnucaH onbIT paboThl HAa 3NEeKTPOAYroBOM reHepaTtope dynnepeHocoaepxallei caxu. Onpenene-
Hbl ONTUMarnbHbIe NapaMeTpbl pexunuma paboThl, BbIABMEHblI KOHCTPYKTUBHbIE HEOOCTaTKU, OrpaHnym-
BaloLMe ANUTenbHy paboTy reHepaTopa, NpeasoXeHbl Mepbl Mo UX YCTPaHEHUIO.

Abstract

The experience of the exploitation of the arc generator for production of the fullerenecontaining soot
is described. The optimal parameters of the regime of the work are determined, the conctruct defects
are ascertained, the measures are offered for their removal.
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Semiclassical Calculation of Rates for Rotational Transitions in Muonic
Hydrogen-Helium Molecules

W. Czaplin’ski, A. I. Mikhailov, I. A. Mikhailov
AHHOTaUuA

B paboTe paccmoTpeHbl poTtaumoHHble J =1 — J= 0 nepexodbl B MIDOOHHOM MOSEKYISIPHOM MOHE,
(du*He)*;, B ctonkHoBeHuax du’He — D v (du®He)* — D. COOTBETCTBYIOLIME CEYEHUA U CKOPOCTU peak-
LMK BblYMCIIEHbl B paMKax nofykraccuyeckoro npubnuxeHuns, ncnonodya He — H(H*) un
He+ — H(H*) noTeHumnansl B3anmoaencTeums. NonyvyeHHble pesynbTaTbl NPUMEPHO Ha [Ba nopsgka
MeHbLUEe COOTBETCTBYIOLNX KBAHTOBO-MEXAHNUYECKUX pe3ynbTaToB, MOSIyYEHHbIX paHee TeMU Xe
aBTOpaMu C UCMOMNb30BAHNEM MNTOCKO-BOMHOBOIO NPUBNMXEHUA 515 ONUCaHUA OTHOCUTESbHOro ABU-
XEeHMsa nogcucTem.

CkopocTn peakumn Ans pagnaumMoHHOro 1 OXe-nepexodoB MIOOHa OT BOAOPOAA K rerivio TakKxe
BblYMCIEHbI nonyknaccuyeckn. CooTBETCTBYOLWME pedyribTaTbl 65IM3KK K ony6nnkoBaHHbLIM KBAHTOBO-
MeXaHU4YeCKUM pacyeTam.

Abstract

Rotational J = 1 - J = 0 transitions in muonic molecular ion, (du°He)’*, in du’He — D and
(duPHe)* — D collisions are considered. The corresponding cross sections and reaction rates
are calculated in the frame of the semi-classical approximation using He — H(H*) and He* — H(H")
interaction potentials. Results obtained are about two orders of magnitude smaller than the corresponding
guantum-mechanical ones calculated previously by the authors using plane-waves approximation
for description of relative motion of the subsystems.

Reaction rates for radiative and Auger muon transfer from hydrogen to helium are also calculated
semi-classically. The corresponding results are close to the quantum-mechanical ones published
elsewhere.
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Thermodynamic and Transport Properties
of the Liquid and Gaseous Deuterium

S. D. Bondarenko, V. A. Mityukhlyaev
AHHOTaUuA

[ns TepMmorngpasnmyeckmx pacdeToB paboumx napameTpoB HU3KOTeMNepaTypHOro obopyaoBaHns
C XXMAKMM AenTepmeM HeobX0aANMO 3HaTb C O4EHb BbICOKOWM TOYHOCTbIO TEPMOAMHAMUNYECKME N TPaHC-
NOpTHbIE CBOMCTBA UCMONb3yeMoro paboyero BellecTsa.

B naHHOM npenpuHTE CBOWMCTBA XWOKOro M rasoobpasHoro Aentepusi npoaHanm3npoBaHbl B 06-
nactn Temnepartyp OT TPOWMHOWM TOYKM A0 KPUTUYECKOW. PaccMOTpeHbl 3KCNepUMeEHTarnbHble JaHHbIE
Nno AaBfIEHMIO HACbILLEHHbIX MAPOB HaA XNOKOCTbI, NIIOTHOCTU XUAKOW U razoobpasHon ¢as, paccyum-
TaHa TennoTta ¢)a3oBOro nepexoga, nNpoaHanuanpoBaHbl AaHHbIE MO TENSONPOBOAHOCTU, BA3KOCTU
N TENNOEeMKOCTU XnakocTu. B AOCTynHbIX NyGnvkaumax HeKoTopble OaHHble AN AeWTepust OTCyT-
CTBYIOT B BUOE YPaBHEHWI N MO3TOMY HeobXxoaumble ypaBHEHWUSA Obiniv BbiBEOAEHbI U Ny6nuMKytoTCs
B JaHHOW paborTe.

OTN ypaBHEHUS MO3BONAKT NofyyaTb pasfiMyHble CBOWCTBA OEWTEPUS C BbICOKOW TOYHOCTbLIO
Kak onsi pacdeta paboumx napameTpoB KOHTypa €CTECTBEHHOW LMPKYNALUUN UCTOYHMKA XOJTOAHbIX
HenTpoHoB (MIXH), Tak 1 ONa KOMOHHbI pekTudukaumm Boaopoda yCTaHOBKU AeTpuTu3auumn Bogbl
peaktopa NUK.

Abstract

For thermo-hydraulic calculation of the working parameters of the low temperature equipment with
liquid deuterium it is necessary to know very precisely the thermodynamic and the transport properties
of the used substance.

In this preprint, the liquid and gaseous deuterium properties have been analyzed in the area
of temperatures from triple point to critical. The experimental data for the pressure of saturate vapour,
the liquid and gaseous densities have been considered. Heat of vaporization has been calculated and
the data for the heat conductivity, the viscosity and the heat capacity of liquid have been analyzed.

In the available publications, some data for deuterium in the form of equation are absent and therefore
these have been deduced and are published in the present work.

These equations allow getting the different properties of liquid deuterium with highest precision
for the calculation of the working parameters as for the cold neutron source (CNS) natural circulation
loop and just as for the hydrogen distillation column of the Detritiation Plant of reactor PIK.
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