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The present report on FLNP act ivity covers à t wo-year period from 1992 to 1993.
(Ear l ier , the 1992 annual report was released in Russian) . This was à t ime of radical
economic and pol i t ical changes in JINR member states which posed à series of di ffi cult
problems for Inst i tute and Laboratory author it ies connected wi th support ing and
developing the research program. The main achievement of this dif ficul t ðåï î é is that
the efficiency and stabi l i ty of the Laboratory staff was preserved and we succeeded in
solving large-scale scient ific and technical problems within the framework of the FLNP
programme.

With the aid of neutron scat tering new results have been achieved into
investigat ions in the physics of condensed matter . Using the method of inelast ic cold
neutron scattering the complex structure of the elementary excitat ion spectrum in
superfluid helium was revealed. In bismuth Í Ò$Ñ compounds studied Úó neutron
di ffraction, the existance of an addit ional superstructure in the crystal l ine latt ice was
proven. By measuring the depolarization of à polar ized neutron f lux in superconduct ing
YBaCuO ceramics the manifestat ion of the depinning l ine was observed in the magnetic
field distr ibut ion of the sample. W ith the aid of ref lectrometry using polarized
neutrons, an invest igation was carried out with latent fi lm structures of Ñî / Cu/ Co in
which à very weak ant i ferromagnet ic coupl ing between magnetic and non-magnet ic

layers was observed.

The experimental faci l i t ies for studies in the physics of condensed matter have
been considerably developed and perfected. In 1992 for the f irst t ime at à pulsed
neutron source, à Four ier diffractometer was put into operat ion. The achieved resolut ion
and luminosity put this new HRFD diffractometer in the ranks of the best
spectrometers in the wor ld. The group of di ffractometers at the IBR-2 reactor was also
enhanced with à new special ized DN-12 setup designed for investigat ions under very
high pressures. The f irst stage of up-dat ing the MURN smal l -angle di ffractometer has
been completed, bringing it up to the level of the best set -up of this type, located at
I LL (Grenoble) . The real izat ion of the second stage (commissioning of à new posit ion-
sensit ive detector , in part icular) wi l l make i t possible to obtain record parameters at
the MURN spectrometer with the instal led cold moderator .

In another main f ield of research foreseen in the FLNP scient i fic programme -
neutron nuclear physics - à number of experiments with à unique monoisotopic 113Cd
sample should be noted. Ear l ier à ser ies of p-wave neutron resonances was observed Úó
FLNP physicists. ÒÐåï spins were determined in à j oint Dubna-Geel exper iment . At the
LANSCE pulsed neutron source à j oint group of scient ists from Dubna and Los Alamos
measured p-odd effects in these resonances. An analysis of al l data has not confirmed
the sign coherence of p-effects observed earl ier for thor ium and uranium nuclei . The
technique developed at FLNP to invest igate the cascade y-decay of à compound nucleus
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caused by thermal neutron capture, was appl ied to the measurement of cascade
ó-radiat ion for the ~~~ÓÜ radioact ive isotope produced after the p-decay of ~~~Åè. The
known scheme of levels has been considerably corrected and supplemented, thus
reveal ing the existence of good prospects oã combining this technique with tradit ional
methods of nuclear spectroscopy . New measurements of the fission cross-sect ion for the
237Np isotope were performed, which el iminated discrepancies bet ween the reported

data.

Among the methodical developments, implementat ion of which is now under
way , two maj or proj ects, UGRA and ISPIN, take à not iceable place. The first proj ect
aims at determining the neutron electric polarizabi l i ty by à precision measurement of
the angular distr ibut ions of scattered neutrons of intermediate energies. The purpose of
the second proj ect is to create à set -up for measur ing the neutron l i fet ime using
ul tracold neutron gas from the BI GR pulsed reactor at Arzamas.

Among the applied studies, we can note the completion of the development and
the f irst broad appl icat ion of the method of biomonitoring atmospher ic deposi t ion with
the aid of neutron act ivation analysis of moss and pine needles, the successful test ing of
methods of dynamic radiography , and neutron doping of si l icon at the IBR-2 reactor .

The stable operat ion of the FLNP base instal lat ions, the pulsed IBR-2 reactor
and the IBR-30 + LUE-40 pulsed booster , has contributed to the ful fi lment of the
FLNP research program. The IBR-2 reactor is st i l l the most intense neutron source ø
the wor ld. In 1994 it wi l l be 10 years since it was put into service. In connect ion with
the part ial burn-up of fuel in 1993, the first renewal of the act ive core was carried out ,
and permit t ing the reactor to run for 6 more years, in the previous working mode. The
physical start -up of à cold moderator based on sol id methane has become à great
achievement of 1992. An enhancement of the cold neutron f lux by approximately à
factor of 5 was obtained as compared with the regular water moderator . The program to
prepare the moderator for regular operat ion at the reactor was completed ø 1993.

In the near future another base instal lat ion, the IBR-30, wi l l be replaced by à
new high resolut ion pulsed neutron source. In March 1993 the Plenipotent iary
Commit tee of JINR member-states arrived at the decision to construct à specialized
source of resonance neutrons ( IREN) . The rate the proj ect development has been carried
out ø col laborat ion with the Inst i tute of Nuclear Physics of the Siberian Branch of the
RAS (Novosibirsk) and some other Russian research inst itutes, al lows us to hope that
the instal lat ion wi l l be put into service at the planned t ime - in 1996.

The data acquisit ion and processing complex of FLNP has received à large
development effort . The ñî ãï ðèé ï ä complex distributed according to terri tor ies is based
on seven SUN W ork Stat ions and × ÀÕ Microcomputers which have been subst i tuted
for the central FLNP processor , wi th the PDP-11/ 70 computer forming its basis for
many years. This work has been implemented wi thin the framework of the CAS proj ect
- Computer-Aided Systems - for the I BR-2 spectrometers. In 1993 the proj ect was
carried to complet ion. Practical ly al l neutron spectrometers at the base instal lat ions of
the Laboratory are equipped wi th the new generat ion PC/ ÀÒ computers. At the
present t ime the laboratory computer network unites more than 100 personal computers
and the computers of the physical instal lat ions.
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The scient i fic achievements of FLNP were commended with JINR awards. In
1992 first prize ø the scient i fic and technical research sect ion was given to the series of
invest igations on "Smal l-angle neutron scat tering as à method to invest igate the
submolecular structure of mat ter" . The "P-odd correlat ion invest igation in react ions

wi th l ight nuclei fol lowing the capture of thermal polar ized neutrons with the emission
of charged part icles" research was awarded the encouraging prize. In 1993 first prize ø
the scient ific and technical appl ied studies sect ion was granted to the work "Textural
analysis Úó the method of neutron diffract ion and problems of geophysics" .

An extensive program of col laborat ion with foreign scienti fic centers within the
agreements and minutes adopted Úó JINR, or direct ly by the Laboratory , undoubtedly
contributed to obtaining high scient i fic resul ts. Contacts with German research
inst i tutes within the framework of the JINR-BMFT agreement and wi th Hungar ian
inst i tutes were especial ly diverse.

During the period covered by the report the structure of the Laboratory
underwent some changes. The Department of Electronics and Computing Techniques
was dissolved and à number of sectors and research groups were organized within the
scient i fic Department of the Physics of Condensed Matter headed by À .Ì .Balagurov.
The low temperature sector became part of the Inst i tute of Technical Physics Problems
of the Russian Ministry of Atomic Energy .

The number of employees has been reduced from 580 people for 1.01.92 to 492
people by the beginning of 1994.

The creat ion of à large group of neutron spectrometers at the FLNP base
instal lat ions and, à broad level of cooperat ion with other inst i tutes gave rise to the
creat ion of à new user pol icy . Committees of users for every research direct ion have
been establ ished comprizing the most wel l-quali f ied members of the Laboratory Staff .

The budget financing of FLNP during these years was only enough to maintain
normal funct ioning of the personnel and infrastructure of the Laboratory . The resources
for support ing and developing scient if ic research to à considerable extent were provided
by external investments granted by the Russian program of high-temperature

superconductivity , the Russian fund for fundamental research and other programs.

× .L.Aksenov,
Director
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