
Finiteness of Multi-loop Superstring Amplitudes

G. S. Danilov

Àííîòàöèÿ

Ìíîãîïåòëåâûå ñóïåðñòðóííûå  àìïëèòóäû  âû÷èñëÿþòñÿ  ÷åðåç ïàðàìåòðû ñóïåð-
ãðóïï  òèïà  Øîòêè  ïîñðåäñòâîì  ñóììèðîâàíèÿ ïî ôåðìèîííûì ñòðóíàì.  Äëÿ   âû÷èñëåíèÿ
ðàñõîäÿùèõñÿ  àìïëèòóä  âçàèìîäåéñòâèÿ ôåðìèîííûõ ñòðóí ïîñòðîåíà ïðîöåäóðà
ðåãóëÿðèçàöèè, èíâàðèàíòíàÿ îòíîñèòåëüíî ñóïåðìîäóëÿðíîé  ãðóïïû. Óñòàíîâëåíî
ñîêðàùåíèå ðàñõîäèìîñòåé â óêàçàííûõ  ñóïåðñòðóííûõ  àìïëèòóäàõ. Èíòåãðèðîâàíèÿ ïî
ãðàññìàíîâûì ïåðåìåííûì ïîëó÷åíû ÿâíî êîíå÷íûå è ìîäóëÿðíî èíâàðèàíòíûå  âûðàæåíèÿ
äëÿ  ñóïåðñòðóííûõ  àìïëèòóä.

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

Àííîòàöèÿ

Ýêñïåðèìåíòàëüíî  èññëåäîâàíà òåìïåðàòóðíàÿ çàâèñèìîñòü ôàêòîðà ïîòåðü óëüòðàõî-
ëîäíûõ íåéòðîíîâ (ÓÕÍ) çà ñ÷åò  íàãðåâà  â îáëàñòü òåïëîâûõ  ýíåðãèé íà ïîâåðõíîñòè Âå
îáðàçöà. Âåðîÿòíîñòü íàãðåâà ÓÕÍ  ÿâëÿåòñÿ  àíîìàëüíî  áîëüøîé  âî   âñåì   èçìåðåííîì
òåìïåðàòóðíîì  äèàïàçîíå, íî îñîáåííî  â  îáëàñòè íèçêèõ òåìïåðàòóð.

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

Àííîòàöèÿ

Ïðèâåäåíû  äâîéíûå  äèôôåðåíöèàëüíûå  ñå÷åíèÿ  îáðàçîâàíèÿ ïðîäóêòîâ ôðàãìåí-
òàöèè  óãëåðîäíîé  ìèøåíè  íà  ïó÷êå  ïðîòîíîâ ñ ýíåðãèåé 1 ÃýÂ  ñèíõðîöèêëîòðîíà
ÏÈßÔ. Èçìåðåíèÿ áûëè âûïîëíåíû ñ ïîìîùüþ äâóõïëå÷åâîãî  ñïåêòðîìåòðà ïîä óãëàìè
300 è 1260  îòíîñèòåëüíî íàïðàâëåíèÿ ïðîòîííîãî ïó÷êà. Ðåãèñòðèðóåìûå ïðîäóêòû
èäåíòèôèöèðîâàëèñü  ïî  Z  è  À  Áðýããîâñêèìè  êàìåðàìè â  êà÷åñòâå îêîíå÷íûõ  äåòåêòîðîâ
â  êàæäîì ïëå÷å ñïåêòðîìåòðà. Ïîëó÷åííûå ñïåêòðû ýíåðãèé  óäîâëåòâîðèòåëüíî
îïèñûâàþòñÿ â ðàìêàõ ïðåäïîëîæåíèÿ îá èçîòðîïíîì èñïóñêàíèè ôðàãìåíòîâ  â  ñîáñòâåííîé
ñèñòåìå äâèæóùåãîñÿ  ÿäðà-èñòî÷íèêà.

Abstract

Double differential cross  sections of  fragment production  in 1  GeV  proton  interactions
with  carbon were measured with  a two-arm  spectrometer installed at 300 and  1260  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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Ìîäåëèðîâàíèå ðàáîòû ïðîòîòèïà ÐÎ�  êàòîäíîé ñòðèïîâîé

 êàìåðû äëÿ ìþîííîé ñèñòåìû CMS

Ã. Í. Âåëè÷êî

Àííîòàöèÿ

Ïðåäñòàâëåíû ðåçóëüòàòû ìîäåëèðîâàíèÿ ðàáîòû îäíîãî  ìîäóëÿ  êàòîäíîé ñòðèïîâîé
êàìåðû, ïðåäñòàâëÿþùåãî ñîáîé íåáîëüøóþ ñåêöèþ áóäóùåé êàìåðû, êîòîðàÿ áóäåò
èñïîëüçîâàíà â ìþîííîé ñèñòåìå CMS.

Âûÿñíåíî, ÷òî, â ðàìêàõ èñïîëüçîâàííûõ â ðàáîòå ïðèáëèæåíèé, íåâîçìîæíî
ñîãëàñîâàòü ðåçóëüòàòû ýêñïåðèìåíòà è ìîäåëèðîâàíèÿ áåç ñóùåñòâåííîé
ïåðåíîðìèðîâêè êîýôôèöèåíòîâ  ãàçîâîãî  óñèëåíèÿ è ïðèëèïàíèÿ. Ýòà  ïåðåíîðìèðîâêà
ïîçâîëèëà ïîëó÷èòü ðàñ÷åòíûì ïóòåì ïðîñòðàíñòâåííîå è âðåìåííîå ðàçðåøåíèÿ
êàìåðû, íàõîäÿùèåñÿ â õîðîøåì ñîãëàñèè ñ  èõ  èçìåðåííûìè  çíà÷åíèÿìè, íî ïðèâåëà
ê áîëüøîìó çíà÷åíèþ ýôôåêòèâíîãî êîýôôèöèåíòà ïðèëèïàíèÿ K=0.85 äëÿ
èñïîëüçîâàííîé ãàçîâîé ñìåñè (Ar�27%, CF

4
�29%, CO

2
�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 physi cal parameters of the electron behavior in the gas mixture
(Ar�27%, CF

4
�29%, CO

2
�44%) are  taken from the Biagi program with the Townsend

coefficient  end  electrons attachment renormalized to fit the observed gas amplification
factor and  θ�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

4
-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

Àííîòàöèÿ

Ðàññìàòðèâàåòñÿ  ñèñòåìà  ãàçîîáåñïå÷åíèÿ  äëÿ äåòåêòîðà ÒÐÑ â ýêñïåðèìåíòå
STAR. Ñèñòåìà îáåñïå÷èâàåò äåòåêòîð îäíîé èç äâóõ ãàçîâûõ ñìåñåé:
Ð10 (Ar 90%+CÍ

4 
10%)  èëè  Ñ

2
Í

6
 50% + Íå 50%  è ñòàáèëèçèðóåò  äàâëåíèå â äåòåêòîðå.

Àâòîìàòèçèðîâàííàÿ ñèñòåìà êîíòðîëÿ è ñúåìà äàííûõ çàùèùàåò äåòåêòîð â ñëó÷àå
àâàðèéíûõ ñèòóàöèé, íàêàïëèâàåò èíôîðìàöèþ ñ  äàò÷èêîâ òåìïåðàòóðû, Î

2  
è Í

2
Î,

è  óïðàâëÿåò î÷èñòêîé ãàçà. Äëÿ äîïîëíèòåëüíîé çàùèòû äåòåêòîðà èñïîëüçîâàíà
îòäåëüíàÿ  ýëåêòðîííàÿ ñèñòåìà.

Abstract

The  STAR  TCP (Time Projection Chamber) Gas   System  supplies  either of two  mixtures,
P10 (Ar 90%+CÍ

4
 10%) or  Ñ

2
Í

6
 50% + Íå 50%,  to  the  STAR TCP (STAR  Project,  Brookhaven,

USA)  at  a controlled  pressure. This system regulates the pressure and composition of  the gas
while monitoring gas temperature, Î

2  
 and Í

2
Î.  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

Àííîòàöèÿ

Ïðîòîòèïû  ìèêðî-ñòðèïîâûõ  ïðîïîðöèîíàëüíûõ  êàìåð ñ  êàòîäíûì  ñ÷èòûâàíèåì
èíôîðìàöèè, ðàçðàáîòàííûå è ñîçäàííûå â ÏÈßÔ â ðàìêàõ LHC-B  êîëëàáîðàöèè,
ïðîâåðÿëèñü â îêòÿáðå 1997 ãîäà íà π-ìåçîííîì ïó÷êå â ÖÅÐÍå. Êàìåðû èìåëè
÷óâñòâèòåëüíóþ îáëàñòü 100õ100 ìì2. Ñîîáùàþòñÿ ðåçóëüòàòû ïðåäâàðèòåëüíîé
îáðàáîòêè íàêîïëåííûõ  äàííûõ. Èçìåðåíèÿ ïîêàçûâàþò, ÷òî âðåìåííîå  ðàçðåøåíèå
îäíîé  êàìåðû-ìîäóëÿ, îïðåäåëåííîå  ïî ñèãíàëàì  ñ  àíîäîâ  ïðè ðàçëè÷íûõ
íàïðÿæåíèÿõ, íàõîäèòñÿ  â ïðåäåëàõ 3.2�3.8 íñ  (σ), ÷òî  äàåò áîëåå ÷åì 98%
ýôôåêòèâíîñòü  ðåãèñòðàöèè  ñèãíàëà  â  èíòåðâàëå 25 íñ. Ïîêàçàíî, ÷òî ïðîñòðàíñòâåííîå
ðàçðåøåíèå îäíîé  êàìåðû-ìîäóëÿ, îïðåäåëåííîå  èç  èçìåðåíèÿ  èíäóöèðîâàííûõ  íà
êàòîäíûõ  ñòðèïàõ  çàðÿäîâ, íå  õóæå 70 ìèêðîí.

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 mm2  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   (σ)
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 µm.
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Search for Muon Catalyzed d3He-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

Àííîòàöèÿ

Ïðåäñòàâëåíû  ðåçóëüòàòû ýêñïåðèìåíòà, ïðîâåäåííîãî íà ìþîííîì ïó÷êå
óñêîðèòåëÿ  PSI  (Øâåéöàðèÿ),  ïî  ïîèñêó  ìþîííîãî  êàòàëèçà d3He-ñèíòåçà.
Ýêñïåðèìåíò  âûïîëíåí  íà  óñòàíîâêå,  êîòîðàÿ  èñïîëüçîâàëàñü  ðàíåå  ïðè
èññëåäîâàíèè  ìþîííîãî  êàòàëèçà  dd-ñèíòåçà. Îñíîâíûì  ýëåìåíòîì  óñòàíîâêè
ÿâëÿåòñÿ  èîíèçàöèîííàÿ  êàìåðà  âûñîêîãî  äàâëåíèÿ, êîòîðàÿ  èñïîëüçîâàëàñü  â
êà÷åñòâå  àêòèâíîé  ìèøåíè. Â  ýòîì ýêñïåðèìåíòå  êàìåðà áûëà çàïîëíåíà  ñìåñüþ
HD+3He(5%)  ïîä  äàâëåíèåì 13.7 àòì  ïðè  òåìïåðàòóðå 50.3Ê. Ýòè óñëîâèÿ áûëè
âûáðàíû êàê îïòèìàëüíûå  äëÿ  îáðàçîâàíèÿ  3Heµd-ìîëåêóë  ïðè íèçêîì óðîâíå ôîíà
îò  d-µ-d ñèíòåçà. Çà 5 äíåé íàáîðà ñòàòèñòèêè â ÷óâñòâèòåëüíîì îáúåìå êàìåðû áûëî
îòîáðàíî  1.22õ108 îñòàíîâîê  ìþîíîâ. Àíàëèç  äàííûõ  ïîçâîëèë ïîëó÷èòü íîâóþ
âåðõíþþ îöåíêó ñêîðîñòè d3He-ñèíòåçà â 3Heµd-ìîëåêóëå: λ

f  
≤ 1.6x106c-1, ÷òî íà äâà

ïîðÿäêà  íèæå ñóùåñòâóþùåãî  ïðåäåëà. Ýòîò ýêñïåðèìåíò ïðîäåìîíñòðèðîâàë, ÷òî
ïðè  íåáîëüøîì èçìåíåíèè ýêñïåðèìåíòàëüíûõ óñëîâèé ìîæíî äîñòè÷ü
÷óâñòâèòåëüíîñòè íà óðîâíå λ

f  
≤105c-1.

Abstract

We report on the results of an experiment aimed at observation of the muon-catalyzed
d3He-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+3He(5%) gas mixture at
13.7 atm pressure and 50.3K temperature, these conditions being chosen as optimal for for-
mation of the 3Heµd-molecules at low level of the background from d-µ-d fusion. The cham-
ber was  exposed to  the  negative  muon beam at PSI. During a 5 days running period
1.22x108  muon  stops have been selected. The analysis of the data allowed to determine a
new  upper limit for the  d3He-fusion rate in the 3Heµd-molecule:  λ

f  
≤ 1.6x106s-1 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
λ

f  
≤105s-1.
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Neutron Diffraction Study of  Nanocrystalline
Alloys Fe

73.5
CuNb

3
(Si,B)

22.5

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

Àííîòàöèÿ

Ìåòîäîì ïðîôèëüíîãî àíàëèçà íåéòðîíîãðàìì îïðåäåëåíû êðèñòàëëè÷åñêàÿ
ñòðóêòóðà, ñðåäíèé  ðàçìåð ÷àñòèö è ìàãíèòíûé ìîìåíò äëÿ íàíîêðèñòàëëè÷åñêèõ ñïëàâîâ
Fe

73.5
CuNb

3
(Si,B)

22.5
. Â çàâèñèìîñòè îò  ñîäåðæàíèÿ Si íàáëþäàëèñü äâå ñòðóêòóðû, à

èìåííî, ãöê  ñòðóêòóðà Fe
3
(Si,Fe,B)  èëè îöê ñòðóêòóðà α-FeSi. Â  ïåðâîì ñëó÷àå

óñòàíîâëåíî ïðèñóòñòâèå äîïèðóþùåãî ýëåìåíòà â îäíîé èç òðåõ âîçìîæíûõ
êðèñòàëëîãðàôè÷åñêèõ ïîçèöèé. Îáñóæäàþòñÿ ñîîòíîøåíèÿ ìåæäó ñòðóêòóðíûìè
ïàðàìåòðàìè  è ìàãíèòíûìè  ñâîéñòâàìè.

Abstract

By profile analysis of neutron diffraction patterns on nanocrystalline alloys Fe
73.5

CuNb
3
(Si,B)

22.5

the crystal structure,  average size of particles and magnetic moments were  determined.  Two
crystal structures, namely, fcc  Fe

3
(Si,Fe,B)  or bcc α-FeSi, were observed depending on the Si

content.  In the first  case the presence of doping element in one of  three possible crystallographic
positions  was  established.  The relationshi p between structure  parameters  and magnetic
properties  is  discussed.

ïðåïðèíò N 2222, 28.01.1998ã., àíãë.òåêñò

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

Àííîòàöèÿ

Cå÷åíèå  ðåàêöèè  π�n→ π�π�p  èçìåðåíî â ïóçûðüêîâîé êàìåðå, íàïîëíåííîé
äåéòåðèåì, ïðè ýíåðãèè íàëåòàþùåãî  π�-ìåçîíà 430  ÌýÂ. Ñå÷åíèå è äèôôåðåíöèàëüíûå
ñïåêòðû ñðàâíèâàþòñÿ êàê ñ ïðåäñêàçàíèÿìè îêîëîïîðîãîâîé òåîðèè ìÿãêèõ ïèîíîâ,
òàê è âû÷èñëåíèÿìè, âûïîëíåííûìè äëÿ ýíåðãèé âûøå ïîðîãîâîé.

Abstract

Total cross section for the  π�n→ π�π�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.

ïðåïðèíò N 2223, 5.02.1998ã., àíãë.òåêñò



Thermodynamics  and  Structural Properties
of Salt-Free Chitosan  Solutions

V. L. Alexeev, G. A. Evmenenko

Àííîòàöèÿ

Ìåòîäîì îñìîòè÷åñêîãî ñæàòèÿ â êîìáèíàöèè ñ ìàëîóãëîâûì  ðàññåÿíèåì  òåïëîâûõ
íåéòðîíîâ  èçó÷åíû áåññîëåâûå  ðàñòâîðû äâóõ îáðàçöîâ õèòîçàíà. Â ýêñïåðèìåíòàõ
ïî  îñìîòè÷åñêîìó ñæàòèþ îñíîâíîé  èíòåðåñ  áûë  íàïðàâëåí íà îïðåäåëåíèå  âòîðîãî
è áîëåå âûñîêîãî ïîðÿäêà îñìîòè÷åñêèõ âèðèàëüíûõ êîýôôèöèåíòîâ, îòðàæàþùèõ
âçàèìîäåéñòâèÿ â ðàñòâîðå. Ïðîèçâåäåíà îöåíêà áàëàíñà  ìåæìîëåêóëÿðíûõ  ñèë êàê
íà ìàêðîñêîïè÷åñêîì, òàê è íà ìèêðîñêîïè÷åñêîì óðîâíÿõ, ÷òî ïîçâîëèëî ïîëó÷èòü
ñêåéëèíãîâóþ çàâèñèìîñòü ìåæäó óïðóãèì îòâåòîì îäèíî÷íîé öåïè è åå ðàäèóñîì
èíåðöèè. Ìàëîóãëîâûå íåéòðîííûå èçìåðåíèÿ ñòðóêòóðíîãî ôàêòîðà ïîêàçàëè, ÷òî
ïðè óìåðåííûõ  êîíöåíòðàöèÿõ õèòîçàíà íàáëþäàåòñÿ áëèæíèé ïîðÿäîê, êîòîðûé
ÿâëÿåòñÿ  ðåçóëüòàòîì  ýëåêòðîñòàòè÷åñêîãî  îòòàëêèâàíèÿ  ìåæäó ìàêðîìîëåêóëàìè.

Abstract

The salt-free solutions of two species of chitosan have been studied by osmotic stress tech-
nique in combination with  SANS. In the OS experiments  the main  interest  was  directed on
the second  and  higher order virial coeffi cients 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  elasti c
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.

ïðåïðèíò N 2224, 6.02.1998ã., àíãë.òåêñò



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

Àííîòàöèÿ

Â ðàáîòå íà îñíîâå ìåòîäà õàîòè÷åñêîé ôàçû â êàíàëå ÷àñòèöà-÷àñòèöà ïðîâåäåíî
èññëåäîâàíèå  ñâîéñòâ ÿäåð  130Sn,  134Sn,  102Sn, èìåþùèõ äâà íåéòðîíà, ëèáî äâå
íåéòðîííûå  äûðêè  ñâåðõ  äâàæäû-ìàãè÷åñêèõ îñòîâîâ 132Sn,  ëèáî 100Sn. Âû÷èñëåíèÿ â
çíà÷èòåëüíîé  ìåðå áàçèðóþòñÿ íà ïîñëåäíèõ  ýêñïåðèìåíòàëüíûõ  äàííûõ î  ñòðóêòóðå
îäíî÷àñòè÷íîãî  íåéòðîííîãî  ñïåêòðà  âáëèçè  132Sn  è  íà  èìåþùåéñÿ
ýêñïåðèìåíòàëüíîé  ýêñòðàïîëÿöèè î ñâîéñòâàõ óêàçàííûõ óðîâíåé âáëèçè  100Sn.

Abstract

The  properties of  130Sn,  134Sn and 102Sn � nuclei having either two neutron parti cles or two
neutron holes  above the doubly  magic core of 132Sn or 100Sn,  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
132Sn  and on the existing extrapolations for the single particle spectra  near  100Sn.
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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

Àííîòàöèÿ

Âû÷èñëåíû ñå÷åíèÿ è ïîëÿðèçàöèîííûå íàáëþäàåìûå â ðåàêöèè  p + d
→

→  p + p
→

+ n

â  êèíåìàòè÷åñêèõ  óñëîâèÿõ, äîñòóïíûõ  ïðè èñïîëüçîâàíèè  äâóõïëå÷åâîãî  ìàãíèòíîãî
ñïåêòðîìåòðà ÏÈßÔ. Àìïëèòóäà ïðåäñòàâëåíà ñóììîé ãðàôèêà èìïóëüñíîãî
ïðèáëèæåíèÿ ñ  NN-âîëíîâîé ôóíêöèåé äåéòðîíà è ïîëþñíîãî ãðàôèêà ñ NN*-
êîíôèãóðàöèåé. Ïîêàçàíî, ÷òî äëÿ âíóòðèäåéòðîííûõ èìïóëüñîâ 400-500 ÌýÂ/ñ
ïîëÿðèçàöèîííûå  íàáëþäàåìûå  ÷óâñòâèòåëüíû  ê  âêëàäó  Ð-âîëíû.

Ðàáîòà âûïîëíåíà â Ëàáîðàòîðèè ìàëîíóêëîííûõ ñèñòåì ÎÔÂÝ ÏÈßÔ.

Abstract

Cross  section and polarization observables for the break-up reaction  p + d
→

→  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.

ïðåïðèíò N 2226, 23.02.1998ã., àíãë.òåêñò



Èññëåäîâàíèå ïîâåðõíîñòíûõ ïëåíîê  íà  àíîäíûõ ïðîâîëîêàõ
ìþîííûõ êàìåð ÿäåðíî-ôèçè÷åñêèìè ìåòîäàìè

Ã. Å. Ãàâðèëîâ,  À. Ã. Êðèâøè÷,  Â. Ì. Ëåáåäåâ,  Â. À. Ñìîëèí

Àííîòàöèÿ

Ïðåäñòàâëåíû ðåçóëüòàòû èññëåäîâàíèÿ ìåõàíèçìîâ ñòàðåíèÿ ìþîííûõ êàìåð äëÿ
ýêñïåðèìåíòà ÑMS. Òåñòû íà ñòàðåíèå áûëè  âûïîëíåíû ñ  ïîìîùüþ îáëó÷åíèÿ  êàìåðû
ñ ãàçîâîé ñìåñüþ Ar(30%)+CO

2 
(70%) β−èñòî÷íèêîì 90Sr. Ïîñëå ðàçáîðêè êàìåðû íà åå

àíîäíûõ  ïðîâîëîêàõ áûë îáíàðóæåí íàëåò. Îí áûë èññëåäîâàí ìåòîäàìè
ðåçåðôîðäîâñêîãî îáðàòíîãî ðàññåÿíèÿ, ÿäåðíûõ ðåàêöèé, ñêàíèðóþùåé ýëåêòðîííîé
ìèêðîñêîïèè â ñî÷åòàíèè ñ  èçìåðåíèÿìè õàðàêòåðèñòè÷åñêîãî ðåíòãåíîâñêîãî
èçëó÷åíèÿ â îáëàñòè (0÷10) êýÂ. Áûëè îáíàðóæåíû óãëåðîä, êèñëîðîä è êðåìíèé.
Â êà÷åñòâå îñíîâíîãî èñòî÷íèêà çàãðÿçíåíèÿ àíîäíûõ ïðîâîëîê ðàññìàòðèâàåòñÿ
êðåìíèåâûé RTV-ãåðìåòèê, êîòîðûé áûë èñïîëüçîâàí ïðè èçãîòîâëåíèè äåòåêòîðà.
Îòñóòñòâèå â ðàáî÷åé ãàçîâîé ñìåñè ôòîðèñòîãî óãëåðîäà âûçûâàåò áûñòðîå ñòàðåíèå
ìþîííîé êàìåðû. Íàêîïëåííîãî íà îáëó÷àåìîé ïðîâîëîêå çàðÿäà 0,2 Êë/ñì  îêàçàëîñü
äîñòaòî÷íî, ÷òîáû âûçâàòü íà íåé 50% óìåíüøåíèå êîýôôèöèåíòà ãàçîâîãî óñèëåíèÿ.

Abstract

The  aging  anode results of the CMS muon chambers  are presented. Aging tests  under
sustained irradiation by the  90Sr  β−source were performed with the working gas mixture
Ar(30%)+CO

2 
(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

4
  in the working gas mixture (in Ar +CO

2
 �

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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Ïðèìåíåíèå öèôðîâûõ ñèãíàëüíûõ ïðîöåññîðîâ â ýêñïåðèìåíòàõ,
òðåáóþùèõ îáðàáîòêè ñèãíàëîâ è äàííûõ â ïðîöåññå èçìåðåíèé

À. Í. Áàæåíîâ,  Â. À. Ñîëîâåé

Àííîòàöèÿ

Â  ïóáëèêàöèè  ïðåäñòàâëåí  ïîäõîä ê ïðèìåíåíèþ öèôðîâûõ  ñèãíàëüíûõ
ïðîöåññîðîâ â ýêñïåðèìåíòàõ, òðåáóþùèõ îáðàáîòêè ñèãíàëîâ è äàííûõ â ïðîöåññå
èçìåðåíèé. Ïðîàíàëèçèðîâàíû ïðåäïîñûëêè, íàó÷íîå  è òåõíè÷åñêîå ñîñòîÿíèå  âîïðîñà,
ïîêàçûâàþùèå, ïî÷åìó äàííûå ñðåäñòâà õîðîøî ïîäõîäÿò äëÿ íàó÷íûõ è ïðèêëàäíûõ
èññëåäîâàíèé. Ðàññìîòðåíî, êàê ìîæíî ðåøàòü ðàçëè÷íûå ìåòîäîëîãè÷åñêèå âîïðîñû
äëÿ êîíêðåòíûõ çàäà÷, ê ÷èñëó êîòîðûõ îòíîñÿòñÿ: àäàïòèâíàÿ ÿäåðíàÿ ñïåêòðîñêîïèÿ,
ìíîãîìåðíûå è êîððåëÿöèîííûå èçìåðåíèÿ, ïîñòðîåíèå èíòåëëåêòóàëüíûõ (àäàïòèâíûõ)
ôèçè÷åñêèõ ïðèáîðîâ, òàêèõ êàê öèôðîâûå âîëüòìåòðû, îñöèëëîãðàôû, èçìåðèòåëè è
ãåíåðàòîðû ÷àñòîòû, êîíòðîëëåðû  ôèçè÷åñêèõ ïàðàìåòðîâ (òåìïåðàòóðà, ìàãíèòíîå
ïîëå). Ïðåäñòàâëåíû ïåðâûå ðåçóëüòàòû ðàáîò è ïåðñïåêòèâû ðàçâèòèÿ.

Ïðåäëîæåíà êîíöåïöèÿ àðõèòåêòóðû ïðèáîðîâ è ïðîãðàììíîãî îáåñïå÷åíèÿ.

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.

ïðåïðèíò N 2229, 10.02.1998ã.



Îñíîâíûå ïàðàìåòðû àíàëîãîâûõ âðåìÿèíâàðèàíòíûõ ôîðìèðîâàòåëåé
è âûáîð îïòèìàëüíîé èìïóëüñíîé õàðàêòåðèñòèêè ñïåêòðîìåòðè÷åñêîãî òðàêòà.

Àðõèòåêòóðà ïðèáîðà äëÿ àäàïòèâíîé ÿäåðíîé ñïåêòðîñêîïèè
ñ èñïîëüçîâàíèåì öèôðîâûõ ñèãíàëüíûõ ïðîöåññîðîâ

À. Í. Áàæåíîâ,  Â. À. Ñîëîâåé

Àííîòàöèÿ

Â ïóáëèêàöèè ïðåäñòàâëåí àíàëèç ïîñòðîåíèÿ àíàëîãîâûõ âðåìÿèíâàðèàíòíûõ
ôîðìèðîâàòåëåé è âûáîð èõ îïòèìàëüíîé èìïóëüñíîé õàðàêòåðèñòèêè. Ïðåäñòàâëåíû
ðàñ÷åòû äëÿ ôèëüòðîâ ñ ïëîñêèì ó÷àñòêîì íà âåðøèíå èìïóëüñíîé õàðàêòåðèñòèêè
ñïåêòðîìåòðè÷åñêîãî òðàêòà.

Ïðåäëîæåíà ïðîãðàììíî-àïïàðàòíàÿ àðõèòåêòóðà ïðèáîðà äëÿ àäàïòèâíîé ÿäåðíîé
ñïåêòðîñêîïèè â ðàìêàõ ïðîãðàììû ïî ïðèìåíåíèþ öèôðîâûõ ñèãíàëüíûõ ïðîöåññîðîâ â
ýêñïåðèìåíòàõ, òðåáóþùèõ îáðàáîòêè ñèãíàëîâ è äàííûõ â ïðîöåññå èçìåðåíèé.

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

Àííîòàöèÿ

Èç ïðîôèëüíîãî àíàëèçà íåéòðîíîãðàìì ôóëëåðåíîâ, ïðîâåäåííîãî â ðàìêàõ
ñòàíäàðòíîé ìîäåëè ïðîñòðàíñòâåííîé ãðóïïû Fm3m, ñëåäóåò, ÷òî äëÿ íàèëó÷øåé
ñõîäèìîñòè íåîáõîäèìî ïðèíÿòü ñóùåñòâîâàíèå íåêîòîðîé äîïîëíèòåëüíîé ÿäåðíîé
ïëîòíîñòè â ìåæäóóçëèÿõ ãöê ðåøåòêè. Îäíàêî ýòà ïëîòíîñòü íå èìååò ðåàëüíîé îñíîâû,
ïîñêîëüêó íàáëþäàåìûå èíòåãðàëüíûå èíòåíñèâíîñòè ðåôëåêñîâ õîðîøî îïèñûâàþòñÿ
ìîäåëüþ îäíîðîäíîé ñôåðè÷åñêîé îáîëî÷êè. Ïîÿâëåíèå �ôàíòîìíûõ� àòîìîâ â
ìåæäóóçëèÿõ îáóñëîâëåíî íåàäåêâàòíîñòüþ îïèñàíèÿ ðåàëüíîé ñòðóêòóðû ñòàíäàðòíîé
èäåàëüíîé ìîäåëüþ, ñîîòâåòñòâóþùåé ñâîáîäíî âðàùàþùåéñÿ ìîëåêóëå.

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.

ïðåïðèíò N 2231, 4.03.1998ã., àíãë. òåêñò



Èññëåäîâàíèå ïåðåõîäà êëóáîê-ãëîáóëà â ìàêðîìîëåêóëàõ ïîëèýòèëåíîêñèäà
ìåòîäîì ìàëîóãëîâîãî íåéòðîííîãî ðàññåÿíèÿ

Ã. À. Åâìåíåíêî,  Â. Ë. Àëåêñååâ,  Ã. Ì. Äðàáêèí,   Ñ.ß. Ôðåíêåëü

Àííîòàöèÿ

Ìåòîäîì ìàëîóãëîâîãî íåéòðîííîãî ðàññåÿíèÿ èññëåäîâàí ïåðåõîä êëóáîê-ãëîáóëà
â ìàêðîìîëåêóëàõ ïîëèýòèëåíîêñèäà (ÏÝÎ) ìîëåêóëÿðíîé ìàññû M

w
=2.105 äàëüòîí

â 0.39 ìîëü/ë âîäíîì ðàñòâîðå MgSO
4
. Èçìåðåíà çàâèñèìîñòü ñòåïåíè íàáóõàíèÿ

ìîëåêóëû ÏÝÎ α (èçìåíåíèå åå ðàäèóñà èíåðöèè) îò  òåìïåðàòóðû â äèàïàçîíå îò 250Ñ
äî 500Ñ. Ïîêàçàíî, ÷òî ïîëó÷åííûå ñòðóêòóðíûå äàííûå íàõîäÿòñÿ â õîðîøåì ñîãëàñèè
ñ òåîðèåé ïåðåõîäà êëóáîê-ãëîáóëà, ðàçðàáîòàííîé äëÿ ñèíòåòè÷åñêèõ ãîìîïîëèìåðîâ
Ò. Ì. Áèðøòåéí è Â. À. Ïðÿìèöûíûì.

Abstract

The coil-globule transition has been studied by small-angle neutron scattering measure-
ments on polyethylenoxide (PEO) molecules with the molecular weight M

w
=2.105

in 0.39 mol/l  MgSO
4
 water solutions. The dependence of the expansion factor α  for the

radius of gyration for PEO molecule in the temperature range from  250Ñ to 500Ñ  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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Ïåðåìåæàåìîñòü �ñïèðàëüíûå âîëíû � áëóæäàþùèå êëàñòåðû�
â 2D ðåøåòêå ñâÿçàííûõ îòîáðàæåíèé

Ì. À. Ïóñòîâîéò,  Â. È. Ñáèòíåâ

Àííîòàöèÿ

Ïåðåìåæàåìîñòü ñïèðàëüíûõ âîëí è áëóæäàþùèõ êëàñòåðîâ, íàáëþäàåìàÿ â
2D  ðåøåòêå  ñâÿçàííûõ  îòîáðàæåíèé, îáóñëîâëåíà  ñæàòèåì  åå  ñòðàííîãî  àòòðàêòîðà,
êîòîðîå  ïðîèñõîäèò â îêðåñòíîñòè  ãðàíèöû ñåäëî-óçåëüíîé  áèôóðêàöèè,  ðàçäåëÿþùåé
îáëàñòè  ïðîñòðàíñòâåííî-âðåìåííîãî   õàîñà è øàõìàòíî-òåêñòóðèðîâàííîé  ôàçû.
Ïëîòíîñòü  ðàñïðåäåëåíèÿ  âðåìåí æèçíè  áëóæäàþùèõ  êëàñòåðîâ  ïîä÷èíÿåòñÿ
ýêñïîíåíöèàëüíîìó ðàñïðåäåëåíèþ. Â îáîèõ ñëó÷àÿõ ïîêàçàòåëè îáíàðóæèâàþò
ñòåïåííóþ çàâèñèìîñòü îò ïàðàìåòðà, õàðàêòåðèçóþùåãî  ñòåïåíü  óäàëåííîñòè
óïðàâëÿþùåãî  ïàðàìåòðà îò  ñâîåãî áèôóðêàöèîííîãî  çíà÷åíèÿ.

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

Àííîòàöèÿ

Îäíî÷àñòè÷íûå ñîñòîÿíèÿ ÿäåð ðàññìàòðèâàþòñÿ êàê ñîáñòâåííûå ñîñòîÿíèÿ  íóê-
ëîíà â ñòàòè÷åñêîì ïîëå ÿäðà, ò. å. íå çàâèñÿùåé îò ýíåðãèè ÷àñòè îäíî÷àñòè÷íîãî
ìàññîâîãî îïåðàòîðà. Èõ ôèçè÷åñêàÿ çíà÷èìîñòü îáóñëîâëåíà òåì, ÷òî, (à) ñîãëàñíî
ïðàâèëàì ñóìì äëÿ îäíî÷àñòè÷íîé ôóíêöèè Ãðèíà, îäíî÷àñòè÷íûå ýíåðãèè âûðàæàþò-
ñÿ ÷åðåç ýíåðãèè è ñïåêòðîñêîïè÷åñêèå ôàêòîðû íàáëþäàåìûõ ñîñòîÿíèé ÿäåð è
(á) ñòàòè÷åñêîå ïîëå ÿäðà (ÿäåðíûé îäíî÷àñòè÷íûé ïîòåíöèàë) èñ÷åðïûâàåòñÿ äèàãðàì-
ìîé Õàðòðè, ò. å. ñâåðòêîé ïëîòíîñòè ðàñïðåäåëåíèÿ íóêëîíîâ ïî ÿäðó ñ ïóñòîòíûì
NN-âçàèìîäåéñòâèåì, åñëè ïîñëåäíåå íå èìååò æåñòêîé îòòàëêèâàòåëüíîé ñåðäöåâèíû.

Abstract

Nuclear single-particle states  are treated as eigenstates of nucleon in static nuclear field, i.
e.  the energy independent part of 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 stati c 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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Ìíîãîêàíàëüíûå ñïåêòðîàíàëèçàòîðû íà áàçå öèôðîâûõ ïðîöåññîðîâ

Ê. Ý. Ïèðîãîâ,  Â. À. Ñîëîâåé

Àííîòàöèÿ

Â ïóáëèêàöèè ïðåäñòàâëåí îïûò ðàçðàáîòêè ìíîãîêàíàëüíûõ ñïåêòðîàíàëèçàòîðîâ
(multichannel analyzer � MCA) ñ èñïîëüçîâàíèåì ñîâðåìåííîé ýëåìåíòàðíîé áàçû è
ñîîòâåòñòâóþùèõ ñðåäñòâ ðàçðàáîòêè ïðîãðàììíîãî îáåñïå÷åíèÿ. Ïðåäñòàâëåíà ìîäåëü
ÌÑÀ íà áàçå ïðîöåññîðà îáðàáîòêè öèôðîâûõ  ñèãíàëîâ ñ ïðåäåëüíî âûñîêèìè
ïîêàçàòåëÿìè ïðîïóñêíîé ñïîñîáíîñòè ñïåêòðîìåòðè÷åñêîãî òðàêòà. Ïðîàíàëèçèðîâàíû
ïåðñïåêòèâû ðàçâèòèÿ ÌÑÀ.

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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