A Planar Avalanche Counter with a Thin Resistive Cathode
for Light lons

A. I. Chtchetkovski, A. A. Kotov, A. V. Kravtsov,
L. A. Vaishnene, E. A. Vznuzdaev

AHHOTaUuA

PaspaboTtaHa HOBasi KOHCTPYKLUMA NriockonapannenbHOro faBMHHOMO cyeTyMKa Anst permcrpauymm
NEerknx MOHOB: anbda-4acTmL U HU3KO3HEPTNYHbIX N30TOMNOB BoAopoaa. B kauecTBe kaToQHOMo aneKT-
poda NpUMeHeHa TOHKas nrieHka ¢ 6oMbLWNM NOBEPXHOCTHLIM CONPOTUBIEHMEM, YTO NO3BOMNIO pa-
6oTaTb Npy MakcMManbHO BO3MOXXHOM ra3oBOM YCUNEHUN U n3bexaTb CEPbE3HbIX NOBPEXOAEHNI dNeK-
TPOLOB NPV BO3HWKHOBEHWUW ClyYanHbIX MCKPOBbLIX pa3psiaoB. B kayecTBe rasoBoro HanosHEHUs mc-
nonb3oBanucb napbl n-neHtana (C.H,,) n dpeoHbl: R134A(CHF ), R22(CHF,Cl) n R13B1(CBIF).
OkcneprMMeHTarnbHble UccreoBaHna Anst PasnMyHbIX AaBfeHun Obinn BbINOMHEHbI C NOMOLLBLO anbda-
yacTtuu ¢ aHepruen 5.5 MaB oT pagmMoakTMBHOIro MCTOYHMKA 28Pu.

Abstract

A new planar avalanche counter to detect the light ions, such as the alpha-particles and low-energy
hydrogen isotopes is constructed. With a thin resistive film as a cathode, the detector can operate
safely even in the presence of single sparks without serious breakdown consequences. We carried out
tests for pure vaporous n-pentane (C,H,,) as well as for some of freons, such as R134A(CH,F ),
R22(CHF,Cl) and R13B1(CBrF,) which showed a very encouraging performance. Experiments were
performed with alpha-particles of 5.5 MeV energy from the 28Pu source at various gas pressures.
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AHanus noxHbix 3cpheKToB B aKCNepuMeHTanbHon cxeme Kabupa
n3mepeHus TpomHon CP-HenHBapuaHTHOM Koppensauum

B. E. byHakos, U. C. Hoeukoe
AHHOTaUuA

MpoBeaeH aHanNn3 BENUYMH NOXHbIX 3(EKTOB Npu n3amepeHnn pasHoctn P-A npu nponyckaHum
Nonsipu3oBaHHbIX HEMTPOHOB Yepe3 NOoNspU3oBaHHy0 MULLEeHb (cxema Kabupa). MNposeaeHo cpaBHe-
HMe O[HOW N3 BO3MOXHbIX peanunsaumin AaHHON CXeMbI C SKCNepMeHTanbHom cxemon CToaoMnbCKOro.

Abstract

The analysis is given of the magnitudes of the false effects in measuring the P-A difference in pola-

rized neutron transmission through the polarized target (Kabir's scheme). A possible realization of this

scheme is compared with the experimental scheme of Stodolsky.
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NMpsamoe namepeHue BpeMeHU 3agepXKMu HeMTPOHa B Kpuctanne
npu ancpakumm no Jlaya

B. B. BopoHuH, E. I'. JlanuH, C. KO. CemeHuxuH, B. B. ®edopos
AHHOTaUuA

Bnepsble npoBegeHO aKcnepuMeHTanbHOe n3yydeHne anHammyeckon gudpakumm no Jlaya B Ton-
ctom (~ 3, 5 cMm) KpucTanmne o-keapua B npsiMmomM npogudparvpoBasLlleM nyyke npu yrnax bparra,
Onmn3knx Kk npamomy. NokasaHo Hanuyme gndpakuumn npu yrnax bparra Bnnots 4o 87°. Metogom Bpe-
MEHM nponeTa U3MepeHo BpeMS MPOXOXKAEHNA HENTPOHA Yepes KpUcTans B YCroBUSX audpakLumu.
JKcnepumeHTanbHO obHapyXXeHa npeackasaHHasi paHee CylleCTBEeHHas BpeMeHHas 3agepxka gud-
parvpyoLero HeMTpoHa BHYTpU KpucTanna npu yrnax bparra, 6nmskux kK 90°. MamepeHHasa npu yrne
andpakuum, paBHoM 87°, adbdeKkTMBHasS CKOPOCTb pacnpoCTpaHEHUS1 HEMTPOHA B KpUCTarse okasanach
paBHoM (43 = 1) m/c npu ckopocTu Nnagatowiero HermTpoHa 810 m/c. MNMonyyYeHHbIN pedynbTaT NOATBEPXK-
AaeT npeackasaHHy paHee BO3MOXHOCTb yBennveHusa bonee 4em Ha nopsigok YyBCTBUTESNbHOCTU
KpucTtann-gngpakumMoHHOro MeToAa noucka anekTpuyYecKoro AMNosibHOro MOMeHTa HEUTpPOoHa npu nepe-
xoae K yrnam, 6nuskum k 90°.

Abstract

The Laue neutron diffraction by thick crystal (~ 3.5 cm) of a-quartz, using a direct diffracted beam
and Bragg angles close to 90° was observed for the first time. An existence of the diffraction for Bragg
angles up to 87° was demonstrated. The time of the diffracting neutron passage through the crystal was
measured by time-of-flight method. Considerable delay of the diffracting neutron in the crystal for Bragg
angles close to 90° was experimentally proved. The effective propagation velocity of a neutron in the crystal
turned out to be (43 £ 1) m/s for Bragg angle of 87°, while the velocity of incident neutron was equal
to 810 m/s. The observed result confirms the predicted earlier possibility to increase more, than order,
a sensitivity of crystal-diffraction method for a neutron electric dipole moment search, using angles
close to 90°.
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Peakuunsa atoma Ha neBo3byxaeHue saepHoro nsomepa E = 3.5 + 1 3B,
J = 3/2 B ?°Th. HekoTopble XxapakTepucTUkn nsomepa

U. M. baHo
AHHOTaUuA

B paboTte paccMOTpeH KOMMMEKC SABMEHWIA, CONPOBOXAANLNX 0eBO30YKAEHNE YHMUKAITbHOIMO U30-
MepHoro ypoBHst E = 3.5 + 1 3B, J = 3/2 B 2°Th. PaccMoTpeHus npoBeAeHbl Kak B paMkax MeToaa
ycpeaHeHHoro [upaka-®oka (DFav), Tak 1 Ha OCHOBE MHOTOKOHUrypaumnoHHoro metoga [iupaka-doka
(MCDF). Nony4eHbl doopMyrnbl 419 NOANOPOroBbixX KO3 duuneHToB BHyTpeHHen koHBepcun (KBK) n
pagvauMoOHHbIX LUMPUH ONTUYECKMX NepexonoB BO3bYXOeHHbIX YpoBHeN aToma B pamkax MCDF me-
Toaa. lNokasaHo, YTO UCMONb30BaHME paanaLMOHHbIX LUMPUH aTOMHbBIX YPOBHEN Npu pacyéTax pakto-
POB KOHBEPCUWN HE MO3BOSISIET COCTbIKOBATh hakTopbl KOHBEpPcUn ¢ 06bI4HBIMKM KBK. MpegnoxeH Ho-
Bbll METO, BblYUCIEHUS PaKTOPOB KOHBEPCUU, MO3BOSSAOLNK COCTbIKOBATb UX C 0BblYHbIMKU KBK.
OcHoBbIBasicb Ha MeToAe, npeanoxXeHHoM [lbixHe n Tkanen, onpegeneHo MMHUMAaribHOE BPEMS XKN3HU
paccmMaTpMBaeMoro siAepHOro YpoBHS B npeaenax Trl/.i =0.85-0.1 c. B pamkax MCDF meToga paccmo-
TpeHbl oNTUYeckne paguaunoHHsle El-nepexonbl B atome, conpoBoXxgarowme aeso3byxaeHune pac-
cMaTpuBaemoro ypoBHSl. [psiMble pacyéTbl NoKasblBakoT, YTO HaMbOoMbLIAs UHTEHCMBHOCTbL B CYMMapHOM
ONTMYECKOM CreKTpe Npu nepexofax ¢ Bo30YXAEHHbIX aTOMHbIX ypoBHei atoma 3.44 B < £.< 4.6 oB
cBsi3aHa ¢ aHepruen nepexona hw=2.3 - 2.4 aB. [Npun nepexonax ¢ aToMHbIX ypoBHei 4 9B < E < 4.6 B
NosIBASAOTCA NMHUN B CAEKTPE A0CTAaTOYHO OONbLIOW MHTEHCUMBHOCTW B obnacTtn fiw = 3.2 3B.

Abstract

The aim of this paper is to study some phenomena accompanying the deexcitation of unique isomeric
nuclear state £ = 3.5 + 1 eV, J = 3/2 in 2°Th. Here we considered the problem both on the base
of average Dirac-Fock method and on the base of Multiconfiguration Dirac-Fock Method (MCDF).
The formulae for subthreshold internal conversion coefficients (ICC) and radiation widths of optical
transitions in atoms have been obtained in the frame of MCDF method. It has been shown that the use
of radiation width of atomic states gives no way to fit subthreshold conversion factors with usual ICC.
New method has been proposed permitting to fit subthreshold conversion factors with usual ICC. Using
the method proposed by Dihne and Tkalya the approximated value of minimum lifetime of nuclear level
have been obtained: T;’Ii = 0.85 - 0.1 sec. The atomic radiation spectra accompanying the conversion
nuclear transition in 22°Th have been calculated on the base of MCDF method. The most prominent
peaks of this spectrum are at energies 2.3 - 2.4 eV.
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JKcnepuMeHTaribHas yCTaHOBKa AN KOMMNJEKCHbIX nccneaoBaHUm
T-HeuyeTHOM KOoppensauun B TPOUMHOM AereHun

A. M. lNazapckuu, U. C. lNyceea, B. B. UeaHoe, N. A. KpacHowekoea,
r. A. lNempoe, FO. C. lNneesa, B. N. [lempoea, B. E. byHakoe,
1. xecuHzep, ®. eHeHeelH, C. M. Conoebes

AHHOTaUuA

OnuncaHo yCTpOIZCTBO, OCHOBHbIE XapaKTEeEPUCTUKN U pe3yIibTaTbl NEPBbIX I/|3MepeHI/II2 SKCNepnMeH-
TanbHou YCTaHOBKU Ha 0ase rasoBbIX MOHN3aUMNOHHbLIX KaMep, npeuHasHaquHon Ona MHoroueneBblX
nccnegoBaHnin yFJ'IOBOﬁ aCMMMeTpPUn BblJieTa Nerknx 4actui, B TpOﬁHOM aeneHnm oTHOCUTESIbHO Nioc-
KOCTU BEKTOPOB UMITYJ1IbCOB OCKOJIKOB U Nnondapu3saunmn HeﬁTpOHOB, MHULUNNPYROLWKX peakyuio.

Abstract

Experimental installation for multi purpose investigations of angular asymmetry of light particle emis-
sion in ternary fission relative to fission fragments momentum and spin of incident neutron. The set-up
is based on gas ionization chambers. Main parameters and the results of first test measurements are pre-
sented.
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N3mepeHne NosnHbIX HEUTPOHHbIX ceyveHun 2°Bi n *°Pb:
OLleHKa 3NeKTPUYeCKoOn nNonsipnsyemMocTn HemTpoHa

WU. C. Iyceea, A. b. Jlanmees, I'. A. [lempoe, O. A. LlJepbakoe,
. J1. KapnuxuH, 1. A. Kpyn4yuykuti

AHHOTaUuA

lMonHble HEMTPOHHbIE CeYEHUS ObINM N3MepPEHbI C OTHOCUTENbHOM TOYHOCTLIO Ad/c (1103 ansa 2°°Bi
n 2%8Si B guanasoHe aHeprun oT 1 3B go 100 aB n ansa 2°Pb u 2C B agnanasoHe oT 1 3B go 20 k3B
C CMONb30BaHNEM HENTPOHHOTO BpemsinponeTHoro crnektpomeTpa MHEWC B MatunHe. MonyyeHa oueHka
BEMUYMHbI SNEKTPUYECKOMN NONAPM3YyeMOCTM HelTpoHaa = (2,4+1,1) (1 02 ®dm3. MNMokasaHo, YTO oLnO-
Ka Benu4YuHbl Ansa o , nonyyeHHon B Ok-Puaoxe, cunbHo 3aHmkeHa. lNposeaeHbl AONONHUTENbHbIE U3-
MepeHus NosHbIX ceveHnii 2°’Pb B gnanasoHe ot 1 3B o 20 k3B ¢ OTHOCUTENBHOW TOYHOCTLIO TOYHO-
cTbto Ac/c 11072,

Abstract

The neutron total cross sections have been measured with a relative uncertainty Ac/o (110 for 2°°Bi and
208Sj in energy range from 1 eV to 100 eV and for 2®Pb and 2C in the range from 1 eV to 20 keV using
the time-of-flight facility GNEIS in Gatchina. An estimated value of the neutron electric polarizability is
a =(2,4%1,1) (103 fmd. It was shown that an error of a_-value estimation obtained at Oak Ridge is very
underestimated. Additional total cross section measurements for 2’Pb have been performed in the range
from 1 eV to 20 keV with a relative accuracy Ao/o 1102
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Magnetic Properties and Crystal Structure of ~ **Sm_ Sr, ,MnO, Manganite
in Paramagnetic Bulk State

I. D. Luzyanin, V. A. Ryzhov, D. Yu. Chernyshov,
A. I. Kurbakov, V. A. Trounov, V. P. Khavronin,
I. 1. Larionov, A. V. Lazuta, S. M. Dunaevsky

AHHOTaUuA

lMpenctaBneHbl pesynbTaThl UCCNeLoBaHUM KPUCTaNIMYECKOW CTPYKTYpPbI, @ Takke NIMHENHOW BOC-
MPUMMYMBOCTU M BTOPOW FrapMOHUKN HamarHm4eHHocTu **Sm, Sr, ,MnO, MaHraHuTa. B meTannuyeckoii
deppomarHuTHon base obHapyXeHbl HEOObIMHO BOSbLUNE KOrEPEHTHbIE SIH-TESNEPOBCKUE UCKAKEHWS.
Mpn T > T_ Habntogancs nonesoi rmctepesnc curHasna BTopoi rapMOHUKM HamarHU4eHHOCTU. ITo Habrto-
AeHVe CBNOEeTEeNbCTBYET O CYLWEeCTBOBaHMM B nNapaMarHUTHON MaTpuue MakpoCKonmyecknx ceppo-
MarHuMTHbIX obnacten. TemnepaTypa, Npu KOTOpPoKr HabngaeTca NoneBon rmctepesunc, 6nmska K Tem-
nepaType AH-TenNNepoBCKOro nepexona, onpeaeneHHon n3 HeMTPOHHO-ANMPAKUMOHHBIX U3MEPEHNNA.

Abstract

The results of crystal structure investigations as well as linear susceptibility and second harmonic
of magnetization are presented for ***Sm, Sr, ,MnO, manganite. Unusual large coherent Jahn-Teller
distortions are found in metallic ferromagnetlc phase Field hysteresis of second harmonic is observed
at T > T_. This observation evidences the existence of macroscopic ferromagnetic regions in a para-
magnetic matrix. The temperature of the hysteresis appearance, is close to the Jahn-Teller transition
temperature defined by help of the neutron diffraction measurements.
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JKCcnepuMeHTaribHoOe CBUAETENMbLCTBO B NOMb3Yy €AUHOWN NOJIeBOMU
3NeKTPUYEeCKOn Teopun AUHLWTEMNHA

O. N. Cymbaes
AHHOTaUuA

PaHee (Cymbaes, 1993) paccMoTpeHbl hakTbl: | - 0 LLenokpaTHOCTU Mace areMeHTapHbIX YacTuL, BECb-
Ma TouHoM (O = -6.3 + 6.5) [11.0™° yTpoeHHON Macce nokos anekTpoHa (R.Frosch, 1991) u Il - (cm. puc. 1)
O BblAEMNEHHOCTU Ha rpadomke BCEBO3MOXHbIX NONAPHbLIX Pa3HOCTEN MacC 3fIeMEHTapHbIX YacTuL, pac-
crosHua E; (1440 maB, npeacTtaBneHHOro MakCMMyMOM HauBbICLLEN NIOTHOCTK (444.22 mM3aB), mak-
CMMYMOM MIIOTHOCTM NPK yABOEHHOW dHeprum (888.55 maB, A =444.28 maB), a Takke B BUae paccTo-
AHUA (A,=443.4 MaB) mexay ABYMS CrieAyroLwMMI NO MHTEHCMBHOCTM MakCMMyMaMmn HavBbICLLIE NNoT-
HOCTW TOrO Xe pacnpegerieHus.

OTMeueHHasi MHOroKpaTHasi BblENEHHOCTb M MOBTOPSIEMOCTb PACCTOSHUS E,, OTBEYAIOLLETO COOT-

HOLLEHUIO me/E0 =1.151 103, raoe m, — TabnuyHasa macca aneKkTpoHa, Bbirnagena ocobeHHo yamBu-
TernbHOW B cuny coBnageHus (0 < 1% Sukhoruchkin, 1992):

Mo

E, 2m

roe o [11/137 — anekmpuyeckasi NOCTOSAHHasA TOHKOW CTPYKTYpbl.

MapapokcanbHoCTb hakToB | n, ocobeHHO, Il okazanack, 0O4HaKo, CHATOM HeaaBHen paboTton (Ane-
MaHoB, 1999), o6bACHUBLLEN NPUPOAY ANEMEHTAPHbIX YacTuL, Ucxoasa U3 eOUHO20 YHUBEPCArbHOMO
31IEKMPUYECKO20 B3aUMOAENCTBMSA, B AyXe eOMHON Teopun SnHwTenHa (1965).

Abstract

It was discussed (O. |. Sumbaeyv, preprint 1993) two crazy facts (Ne 1 and Ne 2) about the electron rest
mass precisely cyphered in the all experimental particle masses list (R. Frosch, 1991) and that in the all

mass pair differences distribution (see fig. 1) the most intense maximum has the energy E, 0444 MeV,

approximately doubled as the 888.55 MeV 0 2[E, value of the next intense maximum and repeated
anew as the difference [1443.4 MeV between the two other intense peaks.

Such a repeated peculiarity of the value me/E0 = 1.151 [110° where m, is the standard electron mass

m(’

a
value, looked especially surprising in view of coincidence I -
0

21T

(0 <1%, Sukhoruchkin, 1992), where

o 01/137 is the (electrical) fine-structure constant.

The paradoxicalness of the facts Ne 1 and expecially Ne 2 is however removed if the new theory
of elementary particles (Alemanov, 1999) is correct, in which the fact Ne 2 is just the natural consequence
of the Einstein’s unified field theory (Einstein, 1965).
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