Excitation of Lowest Autoionization States In Helium-Like lons
by Photon Scattering
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AHHOTauus

PaccmaTpuBaeTca paccesiHue BbICOKOYACTOTHBIX (DOTOHOB ABYX3NEKTPOHHLIM MOHOM C BO30OYyxae-
HUEM CUHINETHbIX aBTOMOHU3ALMOHHbBIX COCTOAHWIA, PACnoNOXEHHbIX HUXE NepBOro BO30YXOEHHOro
YPOBHSA COOTBETCTBYHOLLIErO O4HO3IEKTPOHHOIO oHa. BbluncreHbl yrnoBble pacnpeaeneHnsi paccesH-
HbIX (POTOHOB M MOJSIHbIE CEYEHNSA M3yHaeMOoro npolecca ansa nepexogoB B 2s2p(P) n 2p?(1D) aBTo-
NMOHU3aLMOHHbIE cocTosiHMSA (AVIC) N3 0CHOBHOIO COCTOSIHUA rennuenoaobHbIX MOHOB (Nepexoabl B ABa
cambIX HWXHUX 1S AUC 6binn n3yyveHsl paHee). B HyneBom npubnmxeHnn aneKTpoHbl ONUChIBAOTCS
KYNOHOBCKUMU (PYHKLMAMU, MEXINEKTPOHHOE B3auMOLENCTBUE Y4YUTbIBAETCH B MEepBOM Mopsaake
Teopun BO3MYLLIEHWNIA.

Abstract

High-frequency photon scattering by two-electron ion with excitation of singlet autoionization states
located below the first excited level of the respective one-electron ion are considered. Angular distributions
of scattered photons and total cross sections of the process are calculated for transitions to 2s2p(*P)
and 2p?(*D) autoionization states (AlS) from the ground state of helium-like ions (the transitions to two
lowest 1S AIS were investigated earlier). In the zero approximation electrons are described by Coulomb
functions and the inter-electron interaction is taken into account in the first perturbation order.
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o) cyuecrBoBaHnm n BOGMOXXHOM HOBOM MeXaHU3Me Qd)d)eKTa I'IpayTa
B MaccaxX OAHOU3OTOMHbIX aTOMOB

O. U. Cymbaes

AHHOTaUuA

MpoBepka adpdpekTa MpayTta [1] ocywecTBneHa aAna COBPEMEHHbIX TabfIMYHbIX 3KCNepuMeHTanb-
HbIX BECOB O4HOU3OTONHbIX 3/IEMEHTOB, NCXOAS M3 OXnaaHus nx 6onbLuert TOYHOCTU, 0ByCnoBneH-
HOWM OTCYTCTBMEM OLLUMOOK N HEONpeaeneHHOCTEN Y M30TONUYECKOro cocTaBa Takmx 06pas3LoB.

Okasanocb, 4To adpdekT lNMpayTa BbINONHeH (cM. ycrnosue (1)) ana Bcex 34 OAHOU3OTOMHbLIX dne-
MEHTOB M, €CNM CYMTaTb CBOWCTBA CaMMX TakMX aTOMHbIX BECOB TOXAECTBEHHLIMU UX CBOWCTBaM
y OCTarbHbIX 3fIEMEHTOB, TO OKa3biBaeTcs, YTo [1payT NonHocTbio nNpaB. Bo3aMoXHO, 4TO B OCHOBE
apdekTa lNpayTa, TaK xe Kak n apdeKToB HECTAaTUCTUYECKNX pacnpeaeneHnii aHeprun y-nuHum
N rPYNNMPOBAHUSA MAcCC 3NEMEHTAPHbIX YacTuL, NEXNUT siBfieHMe Tuna AnHaMMUYEeCKOM CUHXPOHU3auun
MowireHca [7].

Abstract

The check up of Prout effect [1] is carried out for modern tabular experimental atomic weights of
monoisotopic elements, waiting their greater accuracy due to absence of some errors and uncertainties
for monoisotopic samples (as compare to multiisotopic ones).

We observed the pronounced Prout effect (in agreement with the condition (1)) for all 34 monoisotopic
elements . So Prout turned out to be absolutely right. But we do not still understand the physical nature
of the effect.

It seems that the Huygens synchronization may play a very essential role in forming Prout effect as
well as the effects of distributions of y-line energies and particle mass clastering [7].
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CUMHTUNNAUMOHHBbIE AETEeKTOPbl C HU3KOU YyBCTBUTENbLHOCTLIO
K )OHOBOMY N-Y-U3Ny4eHUro

C. C. Koaznoeckuu, ®. U. apcus, B. B. sIHoeckul

AHHOTaUuA

[MpoeKkTnpoBaHne 1 U3roToBIEHNE aHanua3aTopa HenTpanbHbIX Yactuy ISEP (M3oTonHbIM cenapa-
TOp) Ans TepmosigepHon yctaHosku JET (AHrnna) notpeboBano pa3paboTkm HOBOW CUCTEMbI AETEKTU-
poBaHuA. ITO BbINIO 00YCNOBNEHO TEM, YTO NpU paboTe TokaMaka B TPUTUEBOM LIUKIIE YPOBEHb (POHO-
BOr0 N-y-U3ny4YeHnss B MeCTe YCTaHOBKM aHanmaatopa MoxeT gocturatb BenuumHbel 10" ¢'-cm2 n pabo-
TOCnocobHocTb npubopa B CyLeCTBEHHON Mepe 3aBUCUT OT YyBCTBUTENBHOCTU OETEKTUpyowen
cucTemMbl K OHOBOMY M3nyyeHuto nnasmbl. B paboTte npeacrasneHbl pesdynbTathl ONTUMMU3aLmMm
CUCTEMbBI OeTEKTUPOBaHUS, CMOCOBHOM pernctpuposath p, d 1 t B yCnoBUAX MHTEHCUBHOMO N-y-¢hoHa.
Hamu ncnonb3oBaHbl CUMHTUNNSILMOHHBIE AETEKTOPbLI HA OCHOBE TOHKMX KpucTannos Csl(Tl), ontumn-
3MpOBaHHbIE MO TOMLWMHE AN perncTpaymm n3oTonoB BOAOPOAa C 3aaHHOM aHepruen. Mcnonb3oBa-
HWe CTaHgapTHbIX MeTOAMK aMNNMTYOQHOro aHanmsa ANs pasfgeneHusa CUrHanoB, BO3HUKaAKLWMX
NPV pErMCTpaLmm KoprycKynspHbIX NOTOKOB M OOHOBOMO N-Y-U3STy4eHUS, MO3BOSIUIO CYLLLECTBEHHO Yry4-
LUNTb COOTHOLLEHWE curHan/wym aHanmsartopa ISEP.

Abstract

The new detection system for the neutral particle analyser ISEP (isotope separator) of the thermo-
nuclear reactor JET (England) was designed and developed. It was stipulated by the high
(=10 s'cm?) n-y background in the analyser site. It is clear the device efficiency is determined
by the detection system sen-sivity to background radiation of the high-temperature plasma. The results
of the optimisation of the detection system to detect p, d and t in an the presence of intensive
n-y background are submitted. The thin (a few microns) CsI(Tl) scintillators as the sensitive element
of such detectors were used. Their width was optimised for detection of the hydrogen isotopes with
fixed energy. Uses of the standard amplitude analysis procedure for separation of signals from corpus-
cular particles and background radiation has allowed us essentially improve the signalto-noise ratio
of the neutral particle analyser ISEP.
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Study of Background Characteristics of CEM, MCP and PMT Detectors
at n-y Irradiation

S. S. Kozlovsky, F. I. Garcia, D. V. Balin

AHHOTaUuA
B pabote npeacraBneHbl pe3yrnbTaThl U3MepeHnsa YyBCTBUTENbHOCTU PETMCTPUPYIOLLNX SNIEMEHTOB
AEeTEeKTOPOB YacTuL, NPUMEHAEMbIX 4119 ANAarHOCTUKM NNasmbl, — KAHANbHbIX 3NEKTPOHHbIX YMHOXUTE-
nen (KY), mukpokaHansHbix nnactnH (MKIM) n ootoymHoxutenen (P3Y) — K POHOBOMY HENTPOHHO-
MY 1 raMmMa-usnyyeHunto, n NpuBeaeHa oueHka npeaensHoro NoToka ooHOBOIo N3nyyYeHus, npu KoTo-
POM OeTeKTopbl TepSAT paboToCcnoCOBHOCTb.

Abstract
This paper presents the results of measurements of sensitivity of the registering elements of particle
detectors for plasma diagnostics, the Channel Electron Multipliers (CEM), the MicroChannel Plates
(MCP) and Photomulti-pliers (PMT) to neutron and gamma radiation and estimates of intensity level
which can cease their operability.
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O6 ypaBHEHUAX KNHETUKN N KoadhdpuLmeHTax pasMHOXEHUA
B TEOPUM PEaKTOpPOB C HE3aBUCUMbIM UCTOYHUKOM HENTPOHOB

3. I'. CaxHosckul
AHHOTaUuA

YpaBHEHUS KMHETUKM ANS peakTopa C HE3aBUCUMbIM UCTOYHUKOM HEWTPOHOB MpeAcTaBfiEHbI
C MCNOJSIb30BaHNEM ANHAMNYECKNX KO DPULIMEHTOB pa3MHOXEHUS, 3aBUCALLMX KaK OT cocTaBa U reo-
MeTpun peakTopa (KO3 MULMEHT KPUTUYHOCTHU), TaK U OT CBOMCTB U MECTOHAXOXOEHUS UCTOYHUKA
(cpakTop McToYHuKKa). PaccMoTpeHbl MoAenu kak ¢ 3pekTUBHbIM KOIDMDULMEHTOM PASMHOXEHUS K.
B Ka4eCcTBe CODCTBEHHOrO YMcCria YCIOBHO-KPUTUYECKOTO YpaBHEHUS peakTopa, Tak U MOoAenun ¢ cob-
CTBEHHbBIM YNCIOM, XapaKTepuayoLwnm nobble Nnpouecchl poXaeHUst HEUTPOHOB (AeneHue, noporo-
Bble peakumn pasmHoxeHua (n, Xn)). NpoBeaeH Ka4eCTBEHHbIN aHanM3 noBeaeHust peLleHni, nony-
YEHHbIX YpaBHEHUN KNHETUKN. [okasaHo, YTO ANns CTauMOHAPHOro pexnma peaktopa ¢ He3aBUCUMbIM
MCTOYHUKOM AMHAMUYECKUIA KO MULIMEHT KPUTUYHOCTU N DaKTOP MCTOYHMKA COBNagatoT, HO OTiMYa-
0TCSA OT 3PEKTUBHOTO KOIPMLMEHTA pasMHOXEHUA Kk .. [lokasaHa Teopema O KOHBEepCUW AvHammye-
CKOTO KO3(PpULMEHTa KPUTUHHOCTU B CTaTUYECKNIA SOEKTUBHBIN KOIPPULMEHT Pa3MHOXEHUS K,
npw B3BELLUMBAHUN C OYHKLMEN LLEHHOCTU OTHOCUTESTbHO aCUMMNTOTMYECKOM MOLLHOCTUN peakTopa.

ff

Abstract

The equations of the kinetics for a nuclear reactor with a extraneous neutron source are constructed
by using dynamic multiplication factors. These are the commonly used dynamic criticality factor, which
only depends on a given reactor composition and geometry, and the source criticality factor depending
on both properties of reactor medium and neutron source. The model with the effective neutron multipli-
cation factor k. for a noncritical reactor and the model with the eigenvalue which takes into account
fission as well as nonfission (n,Xn) multiplicative processes were considered. Qualitative analysis
of the solutions behaviour for obtained equations of kinetics has been carried out. It is shown that
for the stationary state of a reactor with extraneous source the dynamic criticality factor is equal
to the source criticality factor but not equal to the effective neutron multiplication factor k.. A theorem
is proved on the conversion of the dynamic criticality factor into the static effective neutron multiplication
factor k., when the first one is averaged over the fundamental-mode of the adjoint («<importance»)
function which is proportional to the asymptotic power level of a reactor.
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HekomnakTHasi kBaHTOBas anrebpa u_ (2,1).
|. OTpnuaTtenbHas AUCKPeTHaA cepus YHUTapHbIX
HenpMBOAUMBIX NpeAcTaBleHUN

0. ®. CmupHos, 0. N. XapumoHoe

AHHOTaUuA

PaccmoTpeHa cTpyKkTypa YHUTapHbIX HENPUBOAMMbLIX NPEACTaBfeHUr HEKOMMAKTHOW KBaHTOBOW
anrebpsbl uq(2,1), OTHOCSALLMXCA K OTpuUaTeNbHON ANCKPETHOM cepumn. C NOMOLLbIO NPOEKLMOHHbIX one-
paTopoB Ansa noganreodpobl suq(2) nosny4veH q —aHanor copmyn Nenbdanga-paesa B 6a3unce, cooTBeT-
CTBYIOLLEM peayKunn uq(2,1) - sug(Z) x u(1). MNMpoekTopbl Ana noganredpsol suq(1,1) MCMOorb30BaHbI
OS5 UCCnefoBaHus TeX e NnpeacTaBneHnin B peaykunm uq(2,1) - u(l) x suq(l,l). B HoBOM 6Gasuce
BbIYMCIIEHBI MaTPUYHble NIeMEHTbI reHepaTopoB anrebpsl U (2,1). PaccmoTtpeHa maTpula nepexoaa
< ULT >, mexay 6a3nCHbIMKU BEKTOPaMK, COOTBETCTBYIOLIMMU STUM ABYM peayKuusiM. [ornyyeHHble
KoadhpuumeHTbl Bennsa npeacrasnaoT cobort aHanuTudeckoe nponosrmkeHne koadpguumeHtos Paka
ans anrebpsol suq(2).

Abstract

The negative discrete series of unitary irreducible representations of the noncompact quantum
algebra uq(2,1) is considered. The g —analog of the Gelfand-Graev formulas in a basis corresponding
to the reduction uq(2,1) - suq(2) x u(l) is obtained using the projection operators for the suq(2)
subalgebra. The projectors for the subalgebra suq(l,l) are applied to study the reduction
u(2,1) - u(1) x su,(1,1). The matrix elements of generators of the same representation are calculated
in this new basis. Also the transformation brackets < UOT >, between two bases are found. They
appears to be an analytical continuation of the su (2) Racah coefﬁments
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