SpaceMetricLib, Geometrical Class Library for Detector Modeling in HEP
I. B. Smirnov
AHHOTaUuA

HoBasi bubnmnoteka reoMeTpn4ecKkmnx Knaccos pa3pa60TaHa C npunmeHeHmnem mMmetTonon 0O bEKTHO-
OPUEeHTNPOBAHHOIO NnporpamMmmMmmpoBaHnA. FeomeTpmquKme 00BbEKTbI U KoHUenuumn npoaHarin3dnpoBaHbl
N agantnupoBsaHbl AnA npMmMmeHeHna B KOMMNbIOTEPHOM MOAENMMPOBaHNN OETEKTOPOB 3J1IEMEHTAPHbIX
4acTuy Ha A3blKe nporpaMmmMmnpoBaHnA C++. Ha60p reoMmeTpmnu4ecKkmnx cbl/lryp 06u_|,ero Ha3Ha4YeHn4a nc-
noNib3yeTcd And onpeaeneHnd reoMmeTpun4eckmnx obbemMoB, KOTOpPbI€ NMO3BOJIAIOT ONMNCbIBATb 3KCNepu-
MEHTalbHY0 YCTaHOBKY U MOENIMPOBATb NPOXoXaeHne 4actuy, 4epea3 Hee.

Abstract

A new geometrical class library has been designed with the use of object-oriented programming
Geometrical objects and concepts have been analyzed and adapted for application in computer mode-
ling the detectors of elementary particles in the C++ programming language. A general-purpose collec-
tion of geometrical figures is used for definition of geometrical volumes which allow to describe
an experimental setup and to model particle penetration through it. Possible applications are Monte-
Carlo simulations and the treatment of experimental data.

MpenpuHT Ne 2373, 4.07.2000 r., aHrn. TEKCT.
E-mail: ismirnov@hep486.pnpi.spb.ru

Alarm / Interlock of Gas Systems for PHENIX Experiment
L. Kotchenda, P. Kravtsov, V. Trofimov
AHHOTaUuA

PaccmaTtpuBaeTcsa MMKponpoLeccopHasa aBTomaTuyeckas cuctema ynpasneHust u 611oKMpoBKM Ans
rasoBbix cuctem B akcnepnmeHtTe PHENIX, noctpoeHHas Ha 6a3e ogHokpucTanbHon OBM Intel 87C51.
Cuctema obecneumBaeT HagexHoe YynpaBneHWe YycTaHoBKaMu raszoobecnedeHus 4eTEeKTOpPOB
DC/PC n TEC/TRD (npoekt PHENIX, CLUA) v 3awnTy 4EeTEKTOPOB B Criydae aBapunHbIX CUTyaLniA.

'Mbkasa HacTpoinka anropuTMOB peakLmm CUCTEMbl NO3BOSISIET UCMOMb30BaTb €€ B LLUMPOKOM Kpyre
9KCNepUMeHTasbHbIX YCTaHOBOK.

Abstract

The Alarm / Interlock System is based on Intel 87C51 microcontroller. It provides reliable control
of the gas systems for PHENIX DC/PC and TEC/TRD detectors (PHENIX Project, Brookhaven National
Laboratory, USA) and prevents the detectors from operating under unsafe conditions.

Flexible alarm action configuration gives a possibility to use it not only for Gas System, but also
in any project that requires simple and fast interlock system.
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On the Isospin Dependence of the Mean Spin-Orbit Field
in Nuclei

V. I. Isakov, K. I. Erokhina, H. Mach, M. Sanchez-Vega, B. Fogelberg
AHHOTaUuA

Ha ocHoBe nocneaHux akcnepuMeHTanbHbIX AaHHbIX 0 cnekTpax saep "*Sbh u 3'Sn n aHann3a cBOMCTB
APYrMX HEYETHbIX S4ep, COCeAHMX C ABaXObl Marnyeckumm, onpeaeneHa n3ocnmHoBasi 3aBMCUMMOCTb
CnnH-opOuTanbHOro NoTeHUMana cpeaHero nons B sapax. YkasaHHOM 3aBUCUMOCTU AaeTcst TEOpeTu-
yeckoe 0ObsICHEHME B paMKax pasnmnyHbIX NOAX0O0B.

Abstract

By the use of the latest experimental data on the spectra of "Sbh and *’Sn and on the analysis
of properties of other odd nuclei adjacent to doubly magic closed shells the isospin dependence
of a mean spin-orbit potential is defined. Such a dependence received the explanation in the framework
of different theoretical approaches.
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The First Observation of New Effects at the Set-up
for a Neutron EDM Search by a Crystal-Diffraction Method

V. V. Fedorov, E. G. Lapin, S. Yu. Semenikhin, V. V. Voronin
AHHOTauusA

Ha akcnepumeHTanbHOM yCTaHOBKe, co3gaBaemon Ans novcka M HenTpoHa kpuctann-gudpak-
LWOHHLIM METOAOM, MPOBEAEHO UCCreaoBaHME HOBbIX, NpeAcKasaHHbIX paHee, achdekToB. Bnepsble
oOHapyxeHbl 3(PPeKT 3HAUNTESNTbHON BPEMEHHOW 3aEPKKN HENTPOHA B KpucTanne npu audpakumm
no Jlaya ansa yrnos bparra, 6nuakux k 90°, n adhekT genonsapusaymm HEUTPOHOB, Andparnpyromx
B Kpuctanne 6e3 yeHtpa cummeTpun. NpoaeMOHCTPUPOBAHO Hanuyune guHaMm4eckon andppakuum
B TonctoMm (14 x 14 x 3.5 cm3) HELEHTPOCUMMETPUYHOM KpuUcTanse o-kBapua npu yrnax gudpakumm
BNNOTb 0 87°. QKCnepuMMeHTarnbHO NokasaHo, YTo BennumHa ET, onpegensatolas 4yBCTBUTENBHOCTb
meTona k O0M HelTpoHa, B Hawwem cnyyae moxeT paBHATbea ~ 0.2 « 10° B c/cm, 4TOo cpaBHMMO
C Hanboree TOYHbIM Ha HbIHELLIHWUIA MOMEHT MarHUTOPE30HaHCHbIM MeToAoM noucka M, ncnonbay-
loLLEM YIbTPaxonoaHble HENTPOHBI.

Abstract

The first experimental study of the new effects predicted earlier was conducted, using the recently
created set-up designed for searching a neutron EDM by the crystal-diffraction technique. The effect
of a considerable delay of the diffracting neutron in the crystal for Bragg angles close to 90° and the
effect of a depolarization of diffracting neutrons in the crystal without a centre of symmetry were first
observed. The existence of the dynamical diffraction in a thick (14 x 14 x 3.5 cm?) noncentrosymmetric
a-quartz crystal for Bragg angles up to 87° was demonstrated. It is experimentally shown that the value
E 1 determined the sensitivity of the method to neutron EDM in our case can be ~ 0.2 « 10V s/cm, what
is comparable with that of the UCN method.

MpenpuHT Ne 2376, 4.07.2000 r., aHrn. TEKCT.
E-mail: vfedorov@hep486.pnpi.spb.ru



O6HapyxeHue acphekTa genonapusaumum HEMTPOHHOIO Ny4ka npu andpakumm
no Jlays B HELLEHTPOCUMMETPUYHOM
KpucTtanne

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

O6HapyxeH npeackasaHHbl paHee addekT genondapusaunm HEUTPOHHOMO My4yka, Nnpoavedparu-
poBaBLuero no Jlaya B Tonctom (~ 3.5CM) HeLeHTPOCUMMETPUYHOM KpucTanne a-kesapua. ddpdekT
o6ycnoBneH NOBOPOTOM B MPOTUBOMOSIOXKHbBIX HANpPaBfeHMAX CNHA HEWTPOHA AN ABYX TUMNOB HENT-
POHHbIX BOJSIH, BO3OY)X4aeMbIX B KpUcTanse, 3a CYeT LUBMHIepOBCKOro B3aMMogeNCTBUA MarHUTHOro
MOMEHTa OBWXYLLErocsi HEUTPOHA C CUSTbHbIM BHYTPUKPUCTANNIMYECKUM SNEKTPUYECKUM MONEM.
3KcnepuMeHTasnbHO NokasaHo, YTo Npu gudpakLymMm Ha cucTemMe Kpuctannorpauyeckmx niiocKocTen
(110) nog yrnom bparra, paBHoM 84°, 1 TonwmHe kpuctanna L = 3.47 cm npogudparnposasLLmii
ny4yoK, NnepBoHaYyanbHO NOSIAPU30BaHHbIN BAOSb BEKTOPa 06paTHOM peLleTKn, CTaHOBUTCS NOSTHOCTbIO
HEMNoONAPM30BaHHbIM, C TOYHOCTbIO 40 3KCMEPUMEHTANbHOW NOrPELLUHOCTM, TOrga Kak ny4yoK, Nonapu-
30BaHHbIN NepneHANKYIISPHO MAOCKOCTU AndpaKkLmMm, MONTHOCTBIO COXPAHAET CBOK Nongpusaumio.

Abstract

The effect of a neutron depolarization for Lane diffraction by a thick (~ 3.5 cm) noncentrosymmetric
a-quartz crystal was first observed. The effect is caused by a neutron spin rotation in opposite direc-
tions for two types of neutron waves excited in crystal due to Schwinger interaction of the magnetic
moment of moving neutron with a strong interplanar electric field. For the case of diffraction by the (110)
system of crystallographic planes for Bragg angle equal to 84° and thickness of crystal L = 3.47 cm,
it was experimentally shown, that for the incident beam polarized along a reciprocal lattice vector,
the diffracted beam becomes completely non-polarized within an experimental error. Whereas the beam
polarized perpendicular to the diffraction plane, completely keeps the initial polarization.
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PacuyeTbl BpeMeHU XXU3HN BO30OYXAEHHOro U30OMEPHOro ypoBHA J=3/2%,
E =35.492 k3B B noHax 125Te*? BbICOKOW CTENeHU MOHHOCTU Q=45-49

U. M. baHo
AHHOTaUuA

B paboTe BbluMCHEHBI BPpEMEHA XU3HU SAEPHON0 M30MEPHOro ypoBHA J = 3/27, Ey = 35.492 kaB
B MOHax Tennypa '»*"Te*? BbICOKOM CTeneHn MOHHOCTU Q = 45+48. B paHHOW paboTe nNpeanoxeHo
onpegeneHne akTopoB ANCKPETHON KOHBEPCUN, OTNMYAIOLLIEECH OT paHee NPUHATOro: akTop Auc-
KPEeTHOW KOHBEPCUWN onpeaereH Tak, 4To B TOYKe pe30HaHca OH coBNagaeT ¢ «0bblYHbIMY» KO3dhdmLK-
€HTOM BHyTpeHHel KoHBepcun (KBK), BbIMMCNEHHBLIM MpY YCAOBUN, YTO KMHETUYECKasl SHeprus CBo-
004HOro KOHBEPCUOHHOIO 3f1eKTPOHa paBHa COOBCTBEHHOMY 3HAYEHWUIO CBSI3AHHOrO NS-3rieKTpoHa
B BO30YXXOEHHOM MOHE. Bbl4MCNEHHbIE BpeMeHa XU3HU Ans MoHoB ¢ Q = 45 n Q = 46 npekpacHo
coBnagatoT ¢ AaHHbIMM dKcnepumeHTa. lNokasaHo, 4To And MoHoB ¢ Q =47 n Q =48 pa3HOCTb AHEPIUIA
A= Ey - hw, mexay Ey n Gnvxanwmnm K Ey no aHepruu (Hw,) Bo3DYXAEHHbIM YPOBHEM MOHa Tennypa
npesblwaeTt 100 aB, B To Bpems, kak ana Q =45, A = 1.9 3B, a ana Q =46, A =283B.

Takoe pasnuyune npu Q > 47 mexay Eym Hw, No-BMaMMomy, NpeBbIaeT TOT nNpeaes, Npy KOTOpom
AVCKpeTHasi KOHBEPCUS BO3MOXHA. OTUM 0bbsicHAeTcs Habnogaemoe pe3koe Bo3pacTaHMe BpeMEH
XWU3HWN 5O0EPHOro YPOBHS B MOHAaX C Q =47 no cpaBHEHUIO CO BPEMEHEM XXN3HWN YPOBHSA B HENUTParibHOM
aTtome ?°Te.

Abstract

The aim of the present paper is to calculate the lifetime in the first nuclear exited states J = 3/2%,
Ey=35.492keV in ?"Te*Qjons (Q =45 +48). It is proposed a new determination of discrete conversion
factor as compared with commonly emploied. New discrete conversion factor computed in the reso-
nance points coincides with «usual» internal conversion coefficients, calculated for continuum electron
having kinetic energy equal to the eigenvalue of the bound ns electron in exited ion. The lifetimes
calculated in this paper for ions ?Te**® and ?Te*# coincide very well with experimental data. It is
shown that for ions *°Te™” and *Te*™ the energetical difference A = E - hHw, between E and
the nearest to Ey energy hHaw, of the exited ion level is more then 100 eV (for Q = 45 this difference is
1.9 eV and for Q = 46 this difference is 28 eV). Such difference between Eyand Hw, appears to be more
than those limit for which discrete conversion transition is possible.

And namelly that value of A = 100 eV is explaned drastic increase in lifetime in the ion 2Te*¥’.
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On the Mass Surface and the Properties of Nuclides Close
to Hypothetic Doubly Magic Lead-164

V. I. Isakov, K. I. Erokhina, B. Fogelberg, Yu. N. Novikov, H. Mach, K. A. Mezilev
AHHOTaUuA

B paboTte npoBeaeHbl pacyeTbl MacCOBOW MOBEPXHOCTU M SHEPIrUA pacnada Ans COBOKYMHOCTU saep
BONM3N npeaenbHO yaaneHHoro oT AOPOXKM CTabunbHOCTU Hyknuaa '84Pb. 3yueHbl pasnmyHblie Mogpbl
pacnaga aToro s4pa, a Takke CBOMCTBa BO30YXOEHHbIX COCTOSIHMIA psiga n3obap ¢ A=164, 6rnmakmx k '%4Pb.

Abstract

The work presents calculations of the mass values and the decay energies for a set of nuclei close
to the extreemely remote from the stability line '®Pb. Different decay modes of the mentioned nuclide,
as well as the properties of excited states of isobars with A=164 and close to "®*Pb, are carefully examined.
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Mouck 6e3HeNnTpUHHOro pacnaga mrooHa. [poeKkT akcnepumeHTa

B. A. lopOees, B. A. AHOpees, B. I'. [pebuHHuk, K. U. Npuuad,
C. A. 'ycmoes, B. H. flyauHos, KO. B. EnkuH, B. A. Xykoe,
E. M. Kapaces, E. H. Komapoe, A. I. Kpuswud4y, M. I1. [leg4yeHko,

B. B. Jlykaweesud4, T. H. Mamedoe, . B. MupoxuH, A. A. Hexxueol,
B. I'. Onbweeckuu, A. H. lNloHomapes, A. B. lNosipkoe, I'. N. Caeenbes,
A. B. Cmoukoe, B. I'. dupcoe, M. 0. Xnonoe, KO. A. Lljeanoes,

I. B. Lljep6akoe, B. B. slHoeckul

AHHOTauUuA

O6cyxpaetca pusndeckoe o000CHOBaHNE IKCNEPUMEHTa MO NOUCKY BE3HENTPUHHOrO pacnaga M-
OHa C BbIfIETOM CKandApHOro rofiacTtoyHOBCKOro 6030Ha-hamunoHa, BnepsBble NpeanoXeHHOoro
A. A. AHcenbmoM. Kpome OonblLOn TEOPETUYECKOW 3HAYMMOCTU, MOUCK 3TUX YacTul MHTepeceH
N C 3KCNepuUMeEHTasIbHOW TOYKN 3PEHNSA, MOCKOSTbKY OHM MO Obl HabN4ATLCA B ONbITax MNPy HU3KKUX
9Heprmax. JKCNepuMeHTanbH MEeTO4 OCHOBAH Ha U3MEPEHUN SHEPreTUYECKON 3aBUCUMOCTU KO3d-
duryMeHTa aCUMMETPUN UCNYCKaHNA NO3UTPOHOB OT pacnaja MIOOHOB B BbICOKOIHEPreTUYHOW YacTu
cnekTpa Muwens.

AHHOTaUuA

The physical ground of the search for the neutrinoless decay of muon with emission of scalar Gold-
stone boson-familon, is considered. For the first time the idea of such a type of experiment has been
formulated by Aleksei Anselm in 1985. The interest to the experiment is maintained by a possibility
of its realization at the low energies. Our experimental method is based on the energy dependence
measuring of the asymmetry coefficient from the muon decay towards the high energy end
of the Michel spectrum. The main advantage of the proposed method is the simultaneous measure-
ments of the positron spectrum along and opposite of the muon spin direction. It is allow us seriously
reduce systematic errors of the observed asymmetry coefficient.
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