Finiteness of Multi—loop Superstring Amplitudes
G. S. Danilov
AHHBHOTaNNUg

MHoromneTtaeBele CyIepCTPYHHBIE AMIIAUTYABl BBIUMCASIIOTCA 4epe3 IIapaMeTphl Cyllep —
rpynn tuna lIoTku mocpeACTBOM CYMMHUPOBaHUS IO (DEPMUOHHBIM CTPyHaM. AAS BBIYUCAEHUS
PacCXOAfAIIUXCA AaMIAMTYA B3aUMOAEMCTBUS (PEepMHOHHBIX CTPYH INOCTPOEHa IIpOoIlepAypa
peryadapusanuy, MHBAPUAHTHAS OTHOCUTEABHO CYIIEPMOAYVASIPHOW TPYNNHBL. YCTAaHOBAEHO
COKpallleHHe PaCXOAUMOCTEM B YKa3aHHBIX CYIEepPCTPYHHBIX aMIAUTyAaX. VIHTerpupoBaHus IO
IrPaCCMAHOBBIM IIEPEMEHHBIM IOAYYEHBl IBHO KOHEUHBIE I MOAYASIPHO UHBAPUAHTHBIE BBIPA’KEHUS
AL CYIepCTPYHHBIX aMIIAUTYA,

Abstract

Superstring amplitudes of an arbitrary genus are calculated through super— Schottky
parameters by a summation over the fermion strings with a  supermodular invariant
regularization procedure calculating divergent multi—loop fermion string amplitudes. A
cancellation of divergences in the superstring amplitudes is established. Grassmann
variables are integrated, the superstring amplitudes are obtained to be explicitly finite
and modular invariant.
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Studies of Ultra Cold Neutron Upscattering
on Beryllium Surface

V. E. Varlamov, P. Geltenbort, V. V. Nesvizhevsky,
T. T. Panteleev, M. Pendlebury, A. P. Serebrov,
A. V. Strelkov, R. R. Taldaev, A. G. Kharitonov,
V. N. Shvetsov, K. Schreckenbach

AnHOTaIug

OKCIIEpUMEHTAaABHO HCCAEAOBAHA TeMIlepaTypHas 3aBUCUMOCTD (paKTOpa IOTEPh YABTPAXO —
AOAHBIX HEMTPOHOB (YXH) 3a cueT HarpeBa B OOAACThb TEIIAOBBIX HSHEPIrUM Ha MOBEPXHOCTU Be
obOpa3siua. BeposarHocTs HarpeBa YXH daBAgeTCd aHOMAAbHO OOABIIIONM BO BCEM HW3MEPEHHOM
TeMIIepaTypHOM AMalla3oHe, HO OCOOEHHO B 0OOAACTV HU3KUX TEMIIepaTyp.

Abstract

Temperature dependence of the loss—factor of ultra cold neutrons (UCN) due to
upscattering to the thermal energy on the surface of Be sample was experimentally studied.
The probability of UCN heating is anomalous high within all measured temperature range,
and especially in the range of low temperatures.
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Measurement of Fragment Production Cross Sections
in 1 GeV Proton Interactions with Carbon

L. N. Andronenko, M. N. Andronenko, A. A. Kotov,
W. Neubert, G. E. Petrov, D. M. Seliverstov,
L. A. Vaishnene, V. I. Yatsoura

AnHOTaIuga

[TpuBepeHBI ABOMHBIE AU depeHIUarbHBIE CedeHUs O0Opa30BaHUA MPOAYKTOB (pparMeH —
TAallUl YIAEpPOAHOU MHUIIEHUW Ha IIy4Ke I[IPOTOHOB C 3Hepruen 1 3B CUHXPOIMKAOTPOHA
[MTUAD. VisMepeHusa OBIAWM BBIIIOAHEHBI C IIOMOIIBIO ABYXIIA€UEBOT'O CIIEKTpPOMETpa IOA yrAaMu
30° u 126° OTHOCHUTEABRHO HANpPaBAEHUS NMPOTOHHOTO IMy4YKa. PerucTpupyemble TPOAYKTHI
UAEHTUPUITUPOBAAUCE TTO Z U A BparroBCKUMM KaMepaMHu B KaueCTBe OKOHEUYHBIX AETEKTOPOB
B KaXXAOM IAedYe cCHeKTpoMeTpa. [loanydeHHBIe CHEKTPBEl 3HEPTrUU YAOBAETBOPUTEABHO
OIMCHIBAIOTCA B PAMKAX IIPEAIIOAOKEHU 00 N30TPOITHOM UCITYCKAaHUU (PPAarMeHTOB B COOCTBEHHOU
CHUCTEME ABUKYIIErocs SApa— UCTOYHUKA.

Abstract

Double differential cross sections of fragment production in 1 GeV proton interactions
with carbon were measured with a two—arm spectrometer installed at 30° and 126° with
respect to the proton beam line of the PNPI synchrocyclotron. Mass and charge identi—
fications of the fragments were performed by time—of—{flight and Bragg spectroscopy meth —
ods for both registration angles. The obtained kinetic energy spectra were reproduced by
moving source fits with a Maxwellian —like emission pattern.
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MoaeanpoBaHue padoThl nporotuna PO' KaToAHON CTPUIIOBOM
KaMephbl AASI MIOOHHON cucteMbl CMS

I H. Beauuko

AHHOTaNAg

[TpepcTaBAEHBI pE3YyABTATHL MOAEAUPOBAHUSA PAO0OTHI OAHOTO MOAYASL KATOAHOM CTPUIIOBOU
KaMephl, IPeACTABAAIOIIEro COOOU HeOOABLIYIO CEKIUI0 OyAyIleld KaMepbl, KoTopas Oyaer
WCIIOAB30BaHa B MIOOHHOM cucteMe CMS.

BriscHeHO, 4TO, B paMKaxX MCIOAB30BAHHBLIX B paboTe NMPUOAUKEHUMN, HEBO3MOXXHO
COTAQCOBATh pPE3yAbTATHl J3KCIEepPUMEHTa U MOAEAMPOBAaHUA Oe3 CyLleCTBEHHOU
[IepeHOPMUPOBKU KO3(P(PUIIMEHTOB Tra30BOTO YCUAEHUI M IPUAMINAHUA. OTa IepeHOPMHUPOBKA
IIO3BOAMAQ IIOAYYUTH PACUYETHBIM IIyTEM NPOCTPAHCTBEHHOE U BPEMEHHOE pa3pelleHUud
KaMephl, HaXOAAIIMEeCS B XOPOIIIEM COTAQCUM C WX H3MEepeHHBIMU 3HAauYeHMSIMU, HO IIPUBEAA
K OOABIIOMY 3HAuYeHUIO 3PPeKTUBHOTO Kospdunuenra npurnnanusa K=0.85 para
HUCIIOAB30BAHHOU Ta3oBou cmecu (Ar—27%, CF—29%, CO,—44%).

Abstract

The results of simulation of the PO' prototype performance are presented. The PO' prototype
is a four—layers cathode strip chamber module designed for the CMS End Cap Muon System.
The module was tested recently in the muon beam at CERN. Here we consider performance of
only one layer of PO'. The program allows complete simulation from the initial ionization to the
final amplitude and time distributions of the signals from the CSC as well as the reconstruction
of the track coordinate.

The physical parameters of the electron behavior in the gas mixture
(Ar—27%, CF,—29%, CO,—44 %) are taken from the Biagi program with the Townsend
coefficient end electrons attachment renormalized to fit the observed gas amplification
factor and 6—dependence of spatial resolution.

The simulation program has reproduced well the measured parameters of the PO’
prototype including the time and spatial resolutions. This consideration showed also that
85% of the initial number of ionization electrons are lost due to attachment to
the CF,—molecules before they reached the avalanche area.
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STAR TCP Gas System

L. Kotchenda, M. Strikhanov, R. Wells, H. Wieman,
P. Kravtsov, S. Kozlov, V. Trofimov, A. Markov

AnHoOTaug

PaccmaTtpuBaeTcss cucTteMa ra3ool0ecniedueHus AAd AeTekTopa TPC B skcmepumeHTe
STAR. Cucrema o0OecneynBaeT AETEKTOP OAHOM M3 ABYX TAa30BBIX CMeCeMu:
P10 (Ar 90%+CH, 10%) wau C,H, 50% + He 50% wu crabuAu3uMpyeT AaBAEHHE B AETEKTOpe.
ABTOMATH3UpPOBAHHAS CHUCTeMa KOHTPOASd U CheMa AAHHBIX 3allUIlaeT AETEKTOp B CAydYae
ABAPUUHBIX CHUTyal[Wi, HaKalAMBAaeT MHMOPMALNUIO C AATYMKOB Temmeparype, O, u H,O,
U YyIOpaBAseT OYUCTKOM rasa. AAd AOINOAHUTEABHOM 3alIUTHl AeTeKTOopa HCIOAb30BaHAa
OTAEABbHAsA JAEKTPOHHAd CHCTeMa.

Abstract

The STAR TCP (Time Projection Chamber) Gas System supplies either of two mixtures,
P10 (Ar 90 %+CH, 10 %) or C2H6 50% + He 50%, to the STARTCP (STAR Project, Brookhaven,
USA) at a controlled pressure. This system regulates the pressure and composition of the gas
while monitoring gas temperature, O, and H,O. A computer control/data acquisition system
collects and logs the gas system parameters, controls the purification of the recirculating
mixture. A separate alarm and interlock system prevents the TCP from operating under
unsafe conditions.
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Beam Test of Micro—Cathode Strip Chamber (MCSC)
Prototypes for the LHC—B Inner Tracker

B. Bochin, S. Guets, V. Ivochkin, A. Kashchuk,
V. Poliakov, A. Tsaregorodtsev, R. Lindner

AHHOTaus

[TpoTOTUNIBI MUKPO — CTPUIIOBBLIX IMTPOMOPIIMOHAABHBIX KaMep C KAaTOAHBIM CUMThIBAHUEM
nHopmManuu, pa3dpaboraHHble u co3paHHble B [IMAD B pamkax LHC—B koarabopanuy,
NIpOBEePAAUCh B OKTAOpe 1997 ropa Ha T—Me3oHHOM Inyuke B LIEPHe. Kameprl uMean
YyBCTBUTEeABHYIO ob6aacTh 100x100 mm? CoobmaroTcd pPe3yAbTATHl NMPeABaAPUTEABHOU
00pabOTKM HAKOIIAEHHBIX AQHHBIX. V3MepeHHd MOKA3bIBAIOT, UTO BpeMEeHHOEe pa3pelleHue
OAHOU KaMephl —MOAYAS, ONpPeAeAeHHOe II0 CUTHaaaM C QHOAOB IIPHM PA3AUYHBIX
HaNpsa)KeHuAX, HaXOAUTCSId B npeperax 3.2—3.8 Hc (0), uTo AaeT O6oaee ueMm 98%
5PPEKTUBHOCTh PErucTpaliud CUTHaAa B HHTepBaAe 25 Hc. [TokazaHo, YTO NPOCTPAHCTBEHHOE
paspelieHrue OAHOU KaMepbl —MOAYASL, ONIPEAEAEHHOE W3 HW3MepEeHUs WHAYIUPOBAHHBIX Ha
KaTOAHBIX CTpHUIIAX 3apsA0B, He XyXe 70 MHKpPOH.

Abstract

MCSC prototypes for the LHC—B Inner Tracker were tested in October 1997 in the
LHC—B test beam at CERN SPS. For the beam tests a set of MCSC modules with the
sensitive area of 100x100 mm? was prepared. Here we report on preliminary analysis of the
test data. The measurements show that the time resolution of a single MCSC module
determined with anode signals at various HVs varies in the range of 3.2—3.8 ns (0O)
providing at least 98% detection efficiency in a 25 ns time interval. The spatial resolution
of a single MCSC module determined from the measurements of the charges induced on
the cathode strips proved to be around 70 pm.
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Search for Muon Catalyzed d*He—fusion

D. V. Balin, T. Case, K. M. Crowe, T. von Egidy,
V. A. Ganzha, F. J. Hartmann, B. Lauss, E. M. Maev,
O. E. Maev, M. Muhlbauer, C. Petitjean, G. E. Petrov,

W. Schott, G. G. Semenchuk, G. N. Shapkin,

Yu. V. Smirenin, A. A. Vasiliev, A. A. Vorobyov,

N. I. Voropaev, J. Zmeskal

AHHOTaNA

[IpepcTaBAEHBI Pe3yABTATHl 3KCIEPUMEHTA, IPOBEAEHHOIO Ha MIOOHHOM IIy4Ke
yckoputeass PSI (LIBeWmapwus), ©TO TNOWUCKY MIOOHHOTO KaTaAmsa d*He—cwunresa.
OKCIIepUMEHT BBIIIOAHEH Ha YCTAHOBKe, KOTOpasgd HCIOAB30BaAaCh paHee IIpU
HCCAEAOBAHUU MIOOHHOIro Karaausa dd—cuHTe3a. OCHOBHBIM 3A€MEHTOM YCTaHOBKH
ABASIeTCS MOHM3AallMOHHAd KaMepa BBICOKOTO AABAEHUSI, KOTOpasi HWCIOAb30BaAach B
KaueCcTBe AaKTUBHOM MHUIIEHU. B 3TOM sKcIlepuMeHTe KaMmepa OBIAa 3aIlOAHEHA CMeChIO
HD +°He(5%) moa aaBaenuem 13.7 atm 1npu Temuneparype 50.3K. OTu ycroBuS OBIAU
BHIOpAHBI KaK ONTHMaAbHBIE AAS oOpaszoBanmsa °*Held —MOAeKyAa T[pu HU3KOM ypPOBHe (POHA
oT d—H—d cuHTe3a. 3a 5 AHel HaboOpa CTATUCTUKU B YYBCTBUTEABHOM OOBbeMe KaMephl OBIAO
orobpano 1.22x10® ocTaHOBOK MIOOHOB. AHAaAM3 AQHHBIX IIO3BOAUA IIOAYUYHUTH HOBYIO
BEepPXHIOIO OIeHKy ckopoctu d’He—cwmuTesa B *Held —monekyae: A, < 1.6x10°c™', yTo Ha ABa
IOpsIAKa HHXKe CYIIeCTBYIOIero IpeAerd. OTOT 3KCIEPUMEHT IIPOAEMOHCTPUPOBAA, 4YTO
npu HeOOABIIIOM UW3MEHEHUM 3JHKCIEPUMEHTAABHBIX YCAOBHUM MOXXHO AOCTHYb
4yBCTBUTEABHOCTH Ha ypoBHe A <10°c™!.

Abstract

We report on the results of an experiment aimed at observation of the muon — catalyzed
d*He —fusion with a setup previously used for studies of the muon —catalyzed dd —fusion. The
base element of the setup is a high pressure ionization chamber operating as an active
target. In this experiment the chamber was filled with a HD+°*He(5%) gas mixture at
13.7 atm pressure and 50.3K temperature, these conditions being chosen as optimal for for—
mation of the 3Hepd —molecules at low level of the background from d —p—d fusion. The cham —
ber was exposed to the negative muon beam at PSI. During a 5 days running period
1.22x10® muon stops have been selected. The analysis of the data allowed to determine a
new upper limit for the d’He —fusion rate in the *Hepd —molecule: A < 1.6x10°s~'which is two
orders of magnitude lower than the previously existed limit. This experiment demonstrated

that, with slightly improved experimental conditions, we can reach the sensitivity of
A <10°s~ 1,
f
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Neutron Diffraction Study of Nanocrystalline
Alloys Fe,_, CuNb,(Si,B)

22.5

L V. Golosovsky, E. I. Maltzev, I. Mirebeau
AHHOTaIINA

MeTopOM IPO(MUABHOIO aHAAM3da HEUTPOHOTPAMM OIPEAEAEHBl KPUCTAAAMYECKAd
CTPYKTYypQ, CPEAHUU pa3Mep YaCTUIl 1 MAarHUTHBIM MOMEHT AAS HAaHOKPUCTAAAWYECKHUX CIIAABOB
Fe , .CuNDb,(Si,B),, .. B 3aBucumocTu OT copepKaHus Si HaOAIOAAAUCH ABE CTPYKTYPHI, a
UMeHHO, TTHK cTpykTtypa Fe,(Si,Fe B) wuam ounk crpykrypa o —FeSi. B mnepBom cayuae
YCTAHOBAEHO INPUCYTCTBUE AOINUPYIOUIEr0 3AeMeHTa B OAHOM K3 TpeX BO3MOJKHBIX
KpUcTaarorpadpudeckux nos3unuii. OOCYyXRAAQIOTCSA COOTHOIIEHUSA MeXAY CTPYKTYPHBIMU

rnmapaMeTpaMM ¥ MarHUTHBIMU CBOMCTBaMHU.
Abstract

By profile analysis of neutron diffraction patterns on nanocrystalline alloys Fe,, .CuNb,(Si,B),, .
the crystal structure, average size of particles and magnetic moments were determined. Two
crystal structures, namely, fcc Fes(Si,Fe,B) or bcc o —FeSi, were observed depending on the Si
content. In the first case the presence of doping elementin one of three possible crystallographic
positions was established. The relationship between structure parameters and magnetic
properties is discussed.
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Study of the Negative Pion Production
in Pion—Neutron Collisions at the Energy of 430 MeV

K. N. Ermakov, T. S. Oposhnyan, V. L. Rappoport,
O. V. Rogachevsky, V. V. Sarantsev, S. G. Sherman

AHHOTaANA

CeueHne peaknuu 7N — TP WU3MEPEHO B NYy3BIPBKOBOM KaMepe, HAIOAHEHHOU
AeUTepueM, IIpU 3Hepruu Haaetarollero 7T —Me3o0HA 430 MbsB. Ceuenue u puddepeHIaAbHBIE
CIIEKTPHl CPABHUBAIOTCS KaK C IPEACKA3aHUIMU OKOAOIOPOTOBOW TEOPUU MATKUX I[THOHOB,
TaK U BBIUYMCACHUIMU, BBIIIOAHEHHBIMU AASL DHEPIUU BHIIIE TOPOTOBOU.

Abstract

Total cross section for the mn - 7 p reaction has been measured at pion kinetic energy of
430 MeV in deuterium bubble chamber. The cross section value and various differential spectra
are compared with predictions of the chiral perturbation theory developed for near threshold
energies as well as with calculations carried out for higher energies.

npenpuHT N 2223, 5.02.1998r., aHTI.TEKCT



Thermodynamics and Structural Properties
of Salt—Free Chitosan Solutions

V. L. Alexeev, G. A. Evinenenko

AnHoOTaug

MeToAOM OCMOTHYECKOI'O CKATUS B KOMOWHAIVMM C MAAOYTAOBBIM paccesHUEeM TeIAOBBIX
HEUTPOHOB HM3y4YeHBl OECCOAEBBIEe pPACTBOPHI ABYX OOpasloB XWUTO3aHA. B akcmepuMeHTax
II0 OCMOTHYECKOMY CXKATHUIO OCHOBHOM MHTepec OBIA HAIpaBAE€H Ha OIpeAeAeHVe BTOPOTO
u OoAee BBICOKOTO MOPSIAKA OCMOTHMYECKUX BUPHUAABHBIX KO3((UIIMEHTOB, OTPa>karolnux
B3aMMOAEMNCTBUA B pacTtBope. [Ipom3BepeHa omeHKa OaraHCA MEKMOAEKYAAPHBIX CHA Kak
Ha MAKpPOCKOIHWYECKOM, TaK U Ha MHUKPOCKOIMNUYECKOM YPOBHAX, YTO IO3BOAMAO MOAYYHUTH
CKEUAWHTOBYIO 3aBUCHUMOCTb MEXAY YVIPYI'MM OTBETOM OAWHOYHOU I€IIM U €€ PapUuyCoOM
nHepnuu. MaaOyraoBble HEUTPOHHBIE HM3MepeHMHs CTPYKTYPHOTO (paKTopa HOKa3aAu, 4TO
IIPU YMEPEHHBIX KOHIEHTpAUAX XUTO3aHa HabOAopaeTcsd OAMIKHUU IOPSIAOK, KOTOPBIU
ABASIETCSI PEe3yAbTAaTOM JAEKTPOCTATUYECKOTO OTTAAKMBAHUA MEXAY MAaKPOMOAEKYAAMHU.

Abstract

The salt —free solutions of two species of chitosan have been studied byosmotic stress tech —
nique in combination with SANS. In the OS experiments the main interest was directed on
the second and higher order virial coefficients reflecting the solvent —solute and solute —solute
interactions. The balance of intermolecular forces between macroions has been estimated on
a macroscopic and a microscopic scales allowing the scaling dependence of the elastic
response of a single macromolecular chain on its radius of gyration to be established. SANS
measurements of the structure factor show that at moderate concentrations the chitosan chains
form a short—range order resulting from the electrostatic repulsion between the chains.
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On the Properties of Selected Even Isotopes
of Sn Close to A=132 and A=100

K. I. Erokhina, V. I. Isakov, B. Fogelberg, H. Mach

AnHoOTaIug

B paGoTe Ha OCHOBe MeTOAA XaOTHMYECKOMW (pas3bl B KaHaAe YaCTHIla —YaCTHUIla ITPOBEAEHO
HCCAEAOBaHUE CBOUCTB sgaep *°Sn, ¥*Sn, !'Sn, mmMmeromux ABa HeEUTpPOHa, AUOO ABe
HEUTPOHHBIE ABIPKA CBepPX ABA’XABI— Marnvdeckux ocTOBOB 32Sn, aAmbGo !'Sn. Brrumcaenus B
3HQUUTEABHOM Mepe 0a3upylTCS Ha IMOCAEAHUX JOKCIEePUMEHTAAbHBIX AAQHHBIX O CTPYKType
OAHOYACTUYHOTO HEUTPOHHOTO cIHmekKTpa BOAm3m ¥’Sn m Ha wuMemomencsd
9KCIEePUMEHTAABHON JOKCTPANOASIIMKM O CBOWCTBAX yKa3aHHBIX ypoBHeHM BOAu3u '°°Sn.

Abstract

The properties of 3Sn, 3Sn and “Sn — nuclei having either two neutron particles or two
neutron holes above the doubly magic core of **Sn or '®Sn, are calculated in the framework of
the particle —particle RPA method. The calculations are strongly grounded on the most recent
experimental data on the structure of single neutron states in the odd —neutron nuclei close to
32Sn and on the existing extrapolations for the single particle spectra near 'Sn.
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Possibility to Study P—component of Deuteron
Wave Function in Break—up Experiment
at PNPI Synchrocyclotron

S. L. Belostotsky, O. G. Grebenyuk,
A. P. Kobushkin, O. V. Miklukho

AHHOTaIINA

—

5

BrlunicAeHBI CeueHUsl U MOASPU3aIMOHHBIe HaOAlopaeMble B peakiiun p +d - p +p+n
B KWHEMAaTUYEeCKUX YCAOBHUAX, AOCTYIHBIX IIPU WCIOAB30BAHUM ABYXIIA€YEBOI'O MATHUTHOTO
cunekTpoMmerpa [IMAD. AmMnAuTypa OpepCTaBAeHa CYMMOW TrpaduKa MMIOYABCHOTO
npubanxernuss ¢ NN —BOAHOBOU (QPYyHKIMEU AEUTPOHA M IIOAIOCHOro rpaduka ¢ NN*—
KoHpurypanuen. I'lokazaHo, 4To AAd BHYTPHUAEUTPOHHBIX mMIyAbcOoB 400—500 Mb»aB/c
[IOAIpU3AlIMOHHBIe HaOAIOAaeMble UYYBCTBUTEABHBI K BKAAAY P — BOAHEL

Pa6oTa BhIIIOAHEeHa B AabopaTopruu MarOHYKAOHHEIX cucteM ODBO TTUAD.

Abstract

Cross section and polarization observables for the break —up reaction p +2 - p+p+n

under the kinematic conditions of the PNPI two—arm magnetic spectrometer are calcu—
lated. The model amplitude is represented by sum of two graphs: the Impulse Approxima—
tion one with the NN wave function of the deuteron and the pole graph with NN~
configuration of the deuteron, N* being as the intermediate state. The covariant formal—
ism of Stapp is used. It is shown that in the range 400—500 Mev/c of the internal nucleon
momenta the sensitivity of the vector analysing power and the polarization of the recoil
proton is large enough to see the effects of P—wave generated by the second graph.

The investigation has been performed at the Laboratory of Few—Body Systems of High
Energy Physics Department of PNPI.
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HNccarepoBanue IIOBEPXHOCTHBIX IIN€HOK Hd dHOAHBIX IIPOBOAOKAX
MIOOHHBIX KaMep HAepHO_(pI/ISI/I‘IeCKI/IMI/I MEeTOoAaAMHU

I'. E. I'aBpuaos, A. I. KpuBwuu, B. M. AebegeB, B. A.Cmoaun

AHHOTaUs

[IpepcTaBAEHBI pPe3yABTATHl MCCAEAOBAHUS MEXAHW3MOB CTAPEHUS MIOOHHBIX KaMep AAA
srcnepuMeHTa CMS. TecTel Ha cTapeHHe OBIAM BBIIIOAHEHBI C IIOMOIIBIO OOAYYEHHS KaMephl
c razoBoi cmecbio Ar(30%)+CO, (70%) PB-ucrounukom *Sr. ITocre pa3bopKu KaMepel Ha ee
AQHOAHBIX THPOBOAOKAaxX ObBIA OOHapyXeH HaaeT. OH OBIA HMCCAEAOBAH MeTOAAMU
pe3epdOopAOBCKOIO OOPATHOI'O paCCesHUs, SACPHBIX PeaKIMM, CKAHUPYIOIIEW 3AeKTPOHHOU
MHUKPOCKONMU B COYETAHUU C U3MEPEHUAMHU XAPAaKTEPUCTHUYECKOTO PEHTIEeHOBCKOTO
usryuyeHuss B obractu (0+10) k3B. Briaum oOHapy>XeHBI yrAepop, KUCAOPOA U KPeMHHMU.
B KauecTBe OCHOBHOTO MCTOYHMKA 3arpgd3HEeHUS AaHOAHBIX IIPOBOAOK pacCMaTpUBAeETCHd
KpeMHUeBBIM RTV—repmMeTHuK, KOTOPHIM OBIA MCIOAB30BAH INIPU M3TOTOBAEHHUU AETEKTOPA.
OtcyTcTBUe B pabodel ra3zoBOoU CMecU (PTOPUCTOrO YrA€pPOAA BBI3BIBAET OBICTPOE CTapeHue
MIOOHHOU KaMephbl. HakomaeHHOro Ha oOAydaeMoli mpoBoAoKe 3apsipa 0,2 Ka/cm  0OKazaaoCh
AOCTATOYHO, 4TOOBI BBI3BaTh Ha Heu 50% yMeHbIIeHHe KO3(P(PUIIMEHTa Tra30BOTO yCHUAEHUS.

Abstract

The aging anode results of the CMS muon chambers are presented. Aging tests under
sustained irradiation by the %Sr [-source were performed with the working gas mixture
Ar(30%)+CO, (70%). Observation of the disassembled chamber showed the presence of the
deposits on the surface of the anode wires. Investigation of the deposits was performed with
Rutherford backscattering, nuclear reaction analysis, scanning electron microscopy with
X —ray emission (0+10 keV) spectroscopy. The presence of silicon, carbon and oxyden was
observed. We consider RTV—sealing used in detector construction as the main sources of the
anode wires contamination. The absence of CF, in the working gas mixture (in Ar +CO, —
gas mixture) cause fast aging deterioration and the accumulated charge 0.2 C/cm is
enough to obtain 50% of the gas gain reduction.
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IIpuMeHneHnne U(PPOBBIX CUTHAABHBIX IIPOLECCOPOB B 3KCIEPUMEHTaXx,
TpeOymuux o0padOTKU CUTHAaAOB M AQHHBIX B IIpoLecce u3MepeHumn

A. H. baxxenos, B. A. CoaoBeli

AHHOTaus

B 1nyObamkammm TpPEeACTaBAEH IOAXOA K NPUMEHEHHIO IUEMPOBBIX CUTHAABHBIX
IPOILeCCOPOB B JKCIEpPUMEHTaxX, TpeOyroIuX oOpabOTKM CUTHAAOB U AQHHBIX B IIpoIlecce
n3MepeHuil. [IpoaHaA3UPOBAHBl IIPEAIIOCEIAKY, Hay9YHOE U TeXHUYECKOe COCTOgHUE BOIIPOCa,
[IOKa3bIBAIOIINe, II0YEMY AAHHBIE CPEACTBA XOPOWIO HOAXOAAT AAS HAYYHBIX U IPUKAAAHBIX
HCCAepAOBaHUM. PaccMOTpeHO, KaK MOJKHO pellaTh Pa3AUdYHblE METOAOAOTHYECKHe BOIIPOCHI
AMAS KOHKDPETHBIX 33aAd4, K YMCAY KOTOPBIX OTHOCSATCS: aAQIITUBHAS SAEPHAsA CIEKTPOCKOIIN,
MHOTOMEPHBIE U KOPPEAdIVOHHBbIE M3MepeHMs, NOCTPOeHVe HHTEANEKTYaAbHBIX (@AQlITHBHBIX)
dusndyeckux NpuOOPOB, TAKUX KaK IUMPPOBLIE BOABTMETPHI, OCIHUAAOTPAdBI, U3MEPUTEAU U
reHepaTopbl YacCTOThl, KOHTPOAAEDPH (PU3NYECKHUX IIapaMeTpoOB (TeMmepaTrypa, MarHuTHOE
noae). [IpepcTaBAeHBI IepBble pPe3yAbTaThl pabOT U NEePCIeKTHUBHl Pa3BUTHUS.

Hpe,A,Ao>KeHa KOHIEIIIUsl apXUTEKTYPbL HpI/IGOpOB U IIpOrpaMMHOTO obecreyeHusl.

Abstract

We present an approach of usage of digital signal processors (DSP) for the reseach with the
need to process signals and data at the time of measurements. An analisys of the tasks,
scientific and technical state—of—art is presented. It shows why an approach fits the require —
ments of basic and applied research, and how to solve the problems. The list of the tasks
includes adaptive nuclear spectroscopy, multidimensional and correlation measurement, the
design of adaptive measurement devices like digital multimeters, oscilloscopes, frequency meters
and functional generators. The first results are demonstrated, and the prospectives has outlined.

A concept of the system design and software is proposed.
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OcHOBHbBIE TapaMeTPbl aHAAOTOBBIX BpeMSIMHBaPUAHTHHIX ()opMUpOBaTEAEH
¥ BBIOOP ONITUMAABHOM MMIIYABCHOHM XapaKTEPUCTHKU CIIEKTPOMETPHUUYECKOTO TpPaKTa.
ApxuTeKTypa npudopa AASl apAalTUBHON SIAEPHONM CIEKTPOCKOINU
C UCIIOAB30BaHUEM IH(PPOBBIX CUTHAABHBIX IPOIECCOPOB

A. H. baxenos, B. A. CoaoBeli

AHHOTaIINA

B nyObAmMKanmum OpeACTaBA€H aHAAM3 MOCTPOEHMS aHAAOTOBBIX BpeMAMHBApPHUAHTHBIX
dopmMupoBaTererr U BBHIOOP UX ONTHUMAABHOM MMIYABCHOM XapaKTEPUCTUKU. [IpepcTaBAeHBI
pacyeTsl AAI (PUABTPOB C IIAOCKHM Y4YaCTKOM Ha BepIIMHE MMIYABCHOM XapaKTEePUCTUKU
CIIEeKTPOMETPUUYECKOTO TPAKTa.

[IpeprosKeHa TPOrpaMMHO — allllapaTHas apXUTeKTypa Ipudopa AAS apAalITUBHOM SAEPHOU
CIIEKTPOCKOIIMM B paMKaxX IIPOTpPaMMBbI 110 IPUMEHEHUIO ITU(PPOBHIX CUTHAABHBLIX IIPOIIECCOPOB B
SKCIIEPUMEHTAaX, TPeOYIOMUX 00pabOTKN CUTHAAOB U A@HHBIX B IIPOIlecCe U3MEepEeHN!.

Abstract

We present an analysis of the design of analog time —invariant filters and a choice of optimal
shaping. The calculations for the filters with flat part of the shaping characteristics are presented.

A concept of the hardware and software architecture of the device for adaptive nuclear
spectroscopy is presented. It is a part of the program to use digital signal processors in the inves —
tigations that require to process signals and data on—line.
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Some Remarks on Rietveld Profile Rrefinement
of Neutron Diffraction Patterns for Fullerene Structure

I. V. Golosovsky, A. I. Sibilev, V. P. Budtov

AnHOTannua

M3 npoduABHOTO aHaAW3a HEUTPOHOTpaMM (PYAAEPEHOB, IIPOBEAEHHOTO B paMKax
CTAHAAPTHOM MOAEAUW IIPOCTPAHCTBEHHOW rpynnbl Fm3m, caepyeT, 4TO AAS HAUAYUIIEHR
CXOAUMOCTH HeOOXOAMMO NPHUHATH CYLIeCTBOBAHWE HEKOTOPOW AOIOAHUTEABHOMN SAEPHOU
IIAOTHOCTHU B MEXXAYY3AUAX TTK pemieTku. OAHAKO 3Ta IAOTHOCTH He MMeeT peaAbHON OCHOBHI,
IIOCKOABKY HaOAIOA@eMble WHTErpaAbHble MHTEHCHUBHOCTU Pe(MAEKCOB XOPOIIO ONUCHIBAIOTCSA
MOAEABIO OAHOPOAHOU cdepuuyecKou oOorouku. [losgsBreHUe "PaHTOMHBIX' aTOMOB B
MEJKAYY3AUAX OOYCAOBAEHO HEAAEKBATHOCTBIO ONMCAHUSA PEAABHOU CTPYKTYPBI CTAHAAPTHOU
HAEAABHOM MOAEABIO, COOTBETCTBYIOIEM CBOOOAHO Bpalllalollelcs MOAEKYAE.

Abstract

From the profile analysis of powder neutron diffraction patterns based on merohedral
model in the frame of space group Fm3m follows that for the best fitting it is necessary take
into consideration some additional nuclear density into interstitial of fcc lattice. However,
this density has no real base because the observed integral intensities of reflections can be
well described by simple spherical shell model. The appearance of "phantom" atoms results
from a deviation of real structure from the ideal free rotator model used in refinement.
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I/ICCJ\eAOBaHI/Ie nmepexoaa KAYﬁOK‘I'J\OﬁYAa B MAKPOMOAEKYAAX MMOAUITHACHOKCHAA
ME€TOAOM MAAOYTAOBOTO HeﬁTpOHHOFO paccessHus

I A. EBmenenko, B. A. ArekceeB, I M. Apabkun, C.A. @peHkeAb

AnHOTannua

MeTopAOM MaAOYIAOBOTO HEUTPOHHOTO PACCegHUSI HMCCAEAOBAH Iepexop KAYOOK —TraoOyaa
B MAaKpOMOAEKyAax MoAudTHAeHOKcHAA ([TO0) moaekyasgpHou maccel M =210° pAaABTOH
B 0.39 mMoawr/A BopAHOM pacTBOope MgSO,. M3smepeHa 3aBUCHUMOCTL CTeleHW HaOyXaHUs
MOAeKYAHl [TOO 0O (M3MeHeHHWe ee papWyca WHEPIUHM) OT TeMIlepaTyphkl B AuamaszoHe oT 25°C
A0 50°C. TTokazaHO, YTO INOAYYEHHBIE CTPYKTypPHBIE AQHHBIE HAXOASTCS B XOPOIIEM COTAACHUU
C TeopuUel Iepexopa KAYOOK —TrA0OyAa, pa3pabOTaHHOU AAS CHUHTETHUYECKHX TOMOIIOAMMEPOB
T. M. bupmrenr u B. A. IlpaMUIIBIHBIM.

Abstract

The coil —globule transition has been studied by small —angle neutron scattering measure —
ments on polyethylenoxide (PEO) molecules with the molecular weight M =210°
in 0.39 mol/l MgSO, water solutions. The dependence of the expansion factor a for the
radius of gyration for PEO molecule in the temperature range from 25°C to 50°C was
measured. A quantitative comparison between a recent theory for coil —globule transition in
synthetic homopolymers and the obtained by SANS data has been made.
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ITepeMmeskaeMoOCTh “cimpasbHBIE BOAHBI — OAyJKAQOLMie KAAacTepsl''
B 2D penieTke CBSI3aHHBIX 0TOOpa>kKeHUM

M. A. Ilycmosotum, B. M. CobumHnes

AnHOTaIug

[TepeMerkaeMOCTh CIHUPAAbBHBIX BOAH M OAYXKAQIOUIUX KAACTepoOB, HabOAAaeMas B
2D pemeTke CBA3aHHBIX OTOOpa>keHUU, OOyCAOBAEHA C’KATUEM €ee CTPAHHOI'O AaTTPAaKTopa,
KOTOpO€ IIPOUCXOAUT B OKPECTHOCTH T'PAHUIIBI CEANO — Y3EABHOM Ou@ypKaluy, pasjpendrollen
0o0AACTH NPOCTPAHCTBEHHO —BPEMEHHOIO0  XaocCa M MIaXMATHO — TeKCTYPUPOBAHHOU  (a3Hl.
[TAOTHOCTBL pacIpejpereHUS BpeMeH JKM3HU OAyXAQIOUMIUX KAQCTEPOB IMOAYMHSAETCH
9KCIIOHEHIIMAaABHOMY paclipepeAreHUIO. B 00ouxX caydasgx mokKaszaTeAuM OOHAPY>XUBAIOT
CTENeHHYI0 3aBUCHMOCTH OT IapaMeTpa, XapaKTepus3ylolllero CcTelleHb YAAA€HHOCTH
YIOpaBASIOIIero IapamMeTpa OT CBOero OM(YypKaUOHHOTO 3HA4YeHUS.

Abstract

Intermittency of checherboard spiral waves and traveling clusterings is due to sudden
shrinking the srange attractor of the 2D CML in the neighborhood of the saddle —node bifurca—
tion boundary. The spiral wave phase named as the laminar one manifests the power—law
distribution density of lifetime of the spiral waves. While the checkerboard clustering phase (i. e.,
chaotic bursting phase) exibits the exponential law distribution density of lifetime of the
checherboard traveling clusterings. In the both cases exponents show the power—law relations
versus a parameter representing a distance of the control parameter from its bifurcation
value.
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Nuclear single—particle Potential with
the vacuum nucleon—nucleon Forces.
1. Qualitative Results

B. L. Birbrair
AHHOTaAIINA

OpHOUYACTHUUYHBIE COCTOSHHUSI SA€P PacCMaTpPUBAIOTCI KaK COOCTBEHHBIE COCTOSHMUS HYK —
AOHA B CTATUYECKOM IIOA€ dAP@, T. €. He 3aBUCAIIEN OT 3HEPruu 4YacTH OAHOYACTUYHOTO
MaccoBOro omeparopa. Mx dusudeckas 3HAaUYUMOCTbL OOyCAOBAEHA TeM, 4TO, (@) COrAACHO
IIPAaBUAAM CYMM AAS OAHOYACTUYHOM (DYHKOUU ['pHMHA, OAHOYACTHUYHBIE 3HEPIUM BBIPA’KAIOT —
Ccd 4Yepe3 JHEPruu M CHEeKTPOCKoNIHWuYeCKHe (PAKTOPHl HAOAIOAAEMBIX COCTOIHUU fAAep U
(6) craTuueckoe TOAe SIAPA (SAEPHBIM OAHOUYACTUYHBIM ITOTEHIIMAA) MCUYEPHObIBAETCS AMarpam —
Mou XapTpH, T. €. CBEPTKOU HAOTHOCTU pPaCIpPEAEAeHHUs HYKAOHOB IO SAPY C HYCTOTHBIM
NN — B3auMOAENCTBUEM, €CAU IIOCAEAHee He HMeeT >KeCTKOU OTTAAKMBATEAbHOW CEepAII€BUHBI.

Abstract

Nuclear single —particle states are treated as eigenstates of nucleon in static nuclear field,i.
e. the energyindependent partof single —particle mass operator. Their physical significance is
due to the facts that(a) according to the sum rules for the single —particle Green function the
single — particle energies are expressed through the energies and spectroscopic factors of ob—
served nuclear states and (b) the static field of nucleus (nuclear single —particle potential) is
exhausted by Hartree diagram, i. e. the convolution of nucleon density distribution in nucleus
with the bare NN interaction provided the latter has no hard repulsive core.
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MHorokaHaAbHbBIE CIIEKTPOAHAaAM3aTOPbI HAa 0a3e HU(POBBIX IPOIECCOPOB
K. 3. INuporos, B. A.CoaoBeli
AHHOTaUsa

B nyOAuKanmuu IpepACTaBA€H OIBIT pa3dpabOTKU MHOTOKAHAABHBIX CIEKTPOAHAAM3aTOPOB
(multichannel analyzer — MCA) ¢ ucnoab3oBaHMEM COBPEMEHHOW 3AeMeHTapHOU 0a3bl U
COOTBETCTBYIOIIUX CPEACTB pa3pabOTKU NPOrpaMMHOro obecredeHuds. [IpepcTaBAeHA MOAEAB
MCA Ha 06a3e mpolieccopa 0o0paboOTKM IIMPPOBBIX CUTHAAOB C NPEAEABHO BBICOKMMHU
[IOKa3aTeAsIMU MPONYCKHOU CIOCOOHOCTH CIEKTPOMETPUYECKOTO TpakTa. [IpoaHaAM3UMpOBaHBI
nepcrnekTuBbl pa3dsutus MCA.

Abstract

In the paper we present an experience of the development of the multichannel analyzers
(MCA) with use of the modern products of microelectronics and the appropriative develop —
ment tools. Also we present model MCA founding of Digital Signal Processing Microcom —
puter, that have extreme throughput. Prospects of the design of MCA are presented.
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