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WORKING PRINCIPLES OF THE DATA CENTRE OF THE LENINGRAD
INSTITUTE OF NUCLEAR PHYSICS (LIYaP)

I.A. Kondurov, S.P. Nikolaev, Yu.N. Novikov, Yu.F. Ryabov,
Yu.V. Sergeenkov, Yu.I. Kharitonov

Progress in modern science depends to a great extent on the organization

of an information system, especially in view of the exponential growth of

scientific research and the substantially increased interest in information

concerning research and development in related fields of science. The

traditional forms of information exchange have long ceased to satisfy

the needs of modern science and technology. This has given rise to

a large number of scientific information centres, one of whose main tasks

is to achieve a more effective exchange of the growing volume of scientific

information than is possible through the publication of journals and the

use of postal services.

The idea of creating a world-wide information system is not new [l].

Many organizations, including the United Nations, are working on the problem.

UNISIST, the main purpose of which is to organize a world-wide information

system, is being developed under the auspices of the United Nations. The

main conclusion reached by the experts engaged in creating such a system

is that one should once and for all drop the concept of a single gigantic

centre for storing and disseminating the entire scientific knowledge of

mankind in favour of a flexible network based on voluntary co-operation

between existing and future independent information services. The most

rational approach is therefore considered to be the establishment of

a network of interconnected information centres each specializing in the

collection, storage and evaluation of data on some relatively narrow field

of human activity.
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Since the early 1960s there has indeed been a spontaneous growth in

the number of scientific information centres concerned with the collection,

storage and evaluation of data on particular physical and chemical properties

of different substances, the work of these centres being based on the

extensive use of electronic computers. At the end of 1971 there were

about 50 such centres in the world, half of them in the United States [2].

They collect, classify and store data on a variety of subjects: nuclear

and high-energy physics, the atomic and molecular properties of different

substances, crystallography, spectrography, the properties of matter at

high pressures and low temperatures, the properties of organic compounds,

the properties of plasmas, oceanography, etc. Magnetic tape, discs and

microfilm are used for storing the data or the bibliographic information.

At present some 50 000-100 000 references are available at each of these

centres, and the volume of information is growing on average by 3OOO-5OOO

references annually.

At the end of the 1960s there began to emerge a trend towards inter-

national co-operation between centres concerned with a particular subject,

the aim being to increase the scope and speed of data collection. The

collaboration between the Oak Ridge-̂ , Vienna (IAEA), Saclay and Obninsk

neutron data centres is an example of successful international co-operation;

i t was initiated to meet the need for evaluated data for reactor construction,

nuclear power engineering, industrial activation analysis, etc.

In recent years these four centres have felt the need also to collect

non-neutron nuclear data - for example, data on the characteristics of

the excited states of nuclei and on various distributions occurring in

nuclear reactions. In this connection there have been many appeals for

international co-operation in the collection, storage, evaluation and

exchange of data on nuclear structure, nuclear reactions and elementary

particles for use both in industry and in fundamental research.

The rapid development of reactors and accelerators, the advent of

high-precision semiconductor detectors and proportional counters for

recording charged particles, and the increasing use of computers and

automated measuring systems in experimental work have produced a

_*/ Translator's note: The US neutron data center NNCSC is at Brookhaven,
not Oak Ridge.
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substantial growth in the amount of information which must be provided

to users quickly and in its entirety. As a consequence, the scientific

investigator has to deal with two increasing flows of information: the

results of his own work and those obtained by other investigators. The

best way of helping him to solve this problem is to free him of routine

tasks connected with the handling of information. This means that one

must automate and simplify as far as possible:

(a) The search for the data which he requires; and

(b) The processing of the results which he has obtained.

These two tasks underlie the activities of the Centre for Data on Nuclear

Structure and Elementary Particles (Data Centre) of the Leningrad Institute

of Nuclear Physics (LIYaP).

The Institute's basic activities - fundamental research in nuclear

physics and elementary particle physics and the use of nuclear physics

methods in solid state physics and radiobiology - have determined the

Data Centre's principal objective:

the creation and constant up-dating of an automated referral

system on nuclear structure and elementary particles with

fast access to data and to a set of computer programs for

processing the data.

The word "data" covers three types of information:

1. "Raw" experimental results (spectra, distributions, tables

graphs, etc.);

2. Actual papers (containing authors' evaluations);

3. Evaluated and reference data.

We discuss below the Data Centre's work as it relates to research in the

field of nuclear structure.

Evaluated data are needed at literally all stages of research. The

following categories of evaluated data are necessary for nuclear structure

studies:
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1. Fundamental physical constants (speed of light, electron

mass and charge, etc.);

2. Characteristics of atoms (energies and intensities of

X-ray transitions, coefficients of radiation absorption

in matter, coefficients of internal electron and pair

conversion, etc.);

3. Characteristics of nuclei (nuclear masses, transition energies,

schemes of excited nuclear states, cross-sections for different

reactions, etc.) .

The data compiled by the Data Centre are made available to users through

fast-access retrieval. In particular, an automated referral system for

evaluated data on gamma transition energies and intensities in the decay

of the nuclei formed in (n,y) reactions has been extablished and is being

kept up to date [3].

Special attention is devoted to the compilation of data on the decay

schemes of radionuclides and on the structure of nuclear levels. At

present, these data are concentrated mainly in the compilations of

Dzhelepov and Peker [4] and of Lederer et al. [5] and in the "Nuclear

Data Sheets" [6]; in all of these published evaluations, however, there

is an average lag of several years. Clearly, this lag can be eliminated

only through international collaboration in evaluating the properties of

nuclear levels and putting the data into computer format. The Data

Centre of the LIYaP, working in liaison with groups of Soviet evaluators,

is compiling in its computer all existing data on the properties of

excited nuclear states and is prepared to co-operate internationally in

this field.

The data in the actual papers are of considerable interest for research

and development; however, i t is not at present possible to store all these

data in a computer. Consequently, the Data Centre of the LIYaF is

establishing a computerized library of keyword abstracts of actual papers

in the field of nuclear physics. The Data Centre provides users with the

possibility of automatic data retrieval on the basis both of individual

retrospective inquiries and of a selective distribution of information.
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The Data Centre's information retrieval system is based on the

method of keyword abstracting adopted in "Nuclear Data" and "Nuclear

Physics". The system of keywords has been in existence for a long time

and fully meets the needs of scientific investigators.

The Data Centres of the LIYaP and the I.V. Kurchatov Institute of

Atomic Energy [7] axe together producing keyword abstracts of the material

of all Soviet periodicals in which articles on nuclear structure and

nuclear reactions are published and recording the data in an agreed

format [8], An obvious advantage of such regional abstracting is

that the articles can be processed before publication, while they are

in the editorial offices of the periodicals in which they are to appear.

For example, the Data Centre had recorded on magnetic tape the abstracts

of the papers presented at the 23rd Conference on Nuclear Spectroscopy and

Nuclear Structure (Tbilisi, 1973) by the time the conference proceedings

appeared [9].

It is felt at the Data Centre that such regional abstracting, if

done within the framework of international co-operation involving

information exchange on magnetic tape and the establishment of parallel

complete libraries, will help to overcome the communication and language

barriers which are at present hampering the rapid transmission of new

information to users.

Besides the computer library of abstracts, the Data Centre has

established and is maintaining compilations of published data on the

lifetimes of excited nuclear states [lO] and the results of studies of

EO transitions [ll].

"Raw" experimental data are generally the material of greatest

interest to scientific investigators concerned with the problem in question.

The important point is that these data, which are needed by a relatively

small group of investigators, must be as complete as possible and "raw"

- that is to say, not distorted through processing or subjective

evaluations by the authors. However, with the rapid increase in the volume

of "raw" information resulting from experiments, there is a clear tendency

to reduce the publication of such data owing to the limited space available

in the periodicals.
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The use of computer media removes the limitations associated

with the volume of experimental information and makes effective data

exchange possible. Difficulties do arise, however, in connection

with the need for a single international exchange format. These

difficulties are aggravated "by the fact that, even when such a format

exists, effective data exchange is possible only if investigators adopt

it and use it widely.

The Data Centre of the LIYaF is working on the development of such

a format and proposes to use it in recording as fully as possible on

magnetic tape the results of work done at the Institute.

The processing of the "raw" results of experimental nuclear

structure studies can be divided into three stages:

1. The processing of direct measurement results so as to

derive the characteristics (energies, intensities,

correlations, etc.) of the radiation types under

consideration from measured radiation spectra and

distributions;

2. The construction of schemes of excited nuclear states and

the determination of their characteristics (energies and

spins of the states, parities, transition probabilities, etc.);

3» Comparison of the characteristics so determined with

predictions based on models.

A computer is used during these stages. Often, however, the processing

programs do not match one another; moreover, the computer programmer

frequently stands between the investigator and the computer, hampering

the interaction of the investigator with the information which he has

obtained.

The Data Centre of the LIYaP is working on the development of

a system of matching programs which are simple to use in analysing

experimental distributions, constructing nuclear level schemes on the

basis of experimental results and comparing their characteristics with

nuclear model predictions.
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ABSTRACTS IN KEYWORD FORM

I.A. Kondurov, Yu.V. Sergeenkov

1. An abs t r ac t in keyword form i s a short but complete desc r ip t ion

of the contents of a s c i e n t i f i c paper (purpose of the work, procedure,

r e s u l t s and conc lus ions) . The use of keywords f a c i l i t a t e s machine

storage, retrieval and transmission to the user in response to a query

which may also be in keyword form.

2. Ideally, an abstract in keyword form should be prepared by the

author of the paper since he knows best what he wants to say. This

procedure is also helpful to the author himself, since an abstract in

keyword form is - virtually by definition - also a detailed summary of

the scientific paper. Unfortunately, however, authors are not under

any obligation to describe their papers in keyword abstracts - there is

no-one really urging them to do so and no system of keywords has yet been

widely adopted and publicized.

3. "Nuclear Physics" has been publishing keyword abstracts along

with articles since 19̂ 4» and the same system underlies the computer

library of abstracts established by the Nuclear Data Group at Oak Ridge.

Some of these abstracts - those relating to papers containing data on the

structure of nuclear levels - are published regularly in "Nuclear Data

Sheets".

4. Aware of the need to establish a nuclear data library with fast

access and of the fact that such a library can be established only on the

basis of broad international co-operation, the Data Centre of the

Leningrad Institute of Nuclear Physics [ l ] and the Centre for Data on

Nuclear Structure and Nuclear Reactions of the I.V. Kurchatov Institute

of Atomic Energy [2] - using the above-mentioned system of keywords -

have started abstracting all Soviet scientific papers containing nuclear

data.
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Description of the system of keywords for preparing
abstracts of papers containing nuclear data

Abstracts are prepared of papers containing information about

the structure of nuclei obtained in investigations of radioactive

decay and nuclear reactions and through the measurement of nuclear

moments and also of theoretical papers relating to these questions.

Essentially, the contents of the papers of interest are divided into

four subject categories:

RADIOACTIVITY

NUCLEAR REACTIONS

NUCLEAR STRUCTURE

NUCLEAR MOMENTS

An abstract indicates the nuclei or reactions investigated, enumerates

the measured nuclear characteristics and the nuclear characteristics

obtained after processing of the measurement results, and specifies the

experimental conditions. For example,

6 2 mRADIOACTIVITY 62mCo; measured T^g, Ei, j^-coin, ft^-CP; deduced log ft,

Q. ̂ 2IIi deduced levels, J, JT , ICC. Ge(Li) detector.

RADIOACTIVITY 186'188Re, 7 Lu; calculated log ft, (b-decay form factors.

RADIOACTIVITY, FISSION 252Cf(SP); measured ^^/2, (fragment) (^) - coin.

A RADIOACTIVITY abstract must include every nucleus for which characteristics

have been measured, calculated or deduced.

NUCLEAR REACTIONS 12'13C(d,d),(d,p), E = 0.4 - 0.85 MeV; measured 6 (E;Q);

deduced optical model parameters. '^•1*C levels deduced S© Enriched tar -

gets. DWBA analysis.

NUCLEAR REACTIONS 12C(6Li, 6Li), (6Li, d), E = 13 MeV; calculated 6 ( 9 ) .

NUCLEAR REACTIONS, FISSION 235U(n,F), E = 1 - 1000 eV; measured 6(E),

(fragment)(fragment)(E; 0 ) .

A NUCLEAR REACTIONS aDstract must include the target, the reaction and the

energies of the incident particles for each reaction investigated. If

the characteristics of the compound states or the product nuclei are

obtained, each of these nuclei must be indicated.
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NUCLEAR STRUCTURE 1 4 '1 5N, 16»17»18O; calculated single-particle, bind -

ing energies. Hartree-Pock method, parity nixing.

i.'UCLEAR STRUCTURE 1Ot> '108 '110Cd; calculated levels, J, 3T . Pairing

and quadrupole interaction.

NUCLEAR LlOiuEKTS 1R1Ta; measured a,b,J; deduced M , Q. Atomic

beam magnetic resonance.

The nuclear moments of short-lived nuclear states are indicated in

NUCLEAR REACTIONS or RADIOACTIVITY abstracts, depending on how the

nuclei were obtained.

NUCLEAR REACTIONS b1Hi(Y'.T ) , E = 67 keV; measured liossbauer

effect. " Ni level deduced M , Q.

RADIOACTIVITY 227Th; measured X 'nGt H) in Ni, Co, Pe; deduced hyper-

fine fields. 22^Ra levels deduced g.

The keywords describing nuclear characteristics are either the

full designations of the characteristics in English or abbreviations

similar to those which are generally accepted. A l i s t of abbreviations

is given in Annex 1. Further verbs can be added to those used for

indicating various operations ("measured", "deduced", "calculated") -

for example, "analyzed" and "compiled".

Particular attention must be paid to the rules of punctuation when

preparing an abstract since these rules determine the algorithm for

automatic analysis of the text of the abstract:

- Keywords are separated by commas;

- The keywords and the verbs relating them to the subject

(the nucleus or reaction) together form sentences which

are separated by full stops (periods);

- Semicolons are placed before the verbs in sentences

describing the decay or reaction being studied.

The Data Centre's method of writing keywords differs from the

examples given above for technical reasons - the printing faci l i t ies

at the Data Centre do not include either lower-case Latin let ters or

Greek symbols. Only capital Russian and Latin let ters are used.
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The abbreviated keyword equivalents used by the Data Centre are

shown in Annex 1. In Annex 2 most of the foregoing examples of

keyword abstracts are presented in the form adopted by the Data Centre.

System of descriptors used in the Data Centre's
information retrieval system for the?

input and retrieval of abstracts

The grammar described above, which "Nuclear Physics" has been using

for almost ten years, is convenient for the reading of abstracts. For

retrieval purposes, however, there should be some simplification at the

input stage, the texts of abstracts being reduced to retrievable data

elements in the normal conjunctive-disjunctive (yes-no) form and without

synonyms and homonyms. Accordingly, the texts of abstracts are processed

before being fed into the system: verbs are omitted and keywords are

replaced by descriptors linked by the logic elements AND (comma) and

OR (full stop - period). In the derivation of descriptors from keywords,

the subject categories vanish, but information about them is incorporated

into the designations of the nuclei. If one is deducing the properties

of the excited states of a particular nucleus, then the designation of

that nucleus is preceded by the symbol L; other symbols and the corresponding

subject categories are shown below:

Subject category Symbol

RADIOACTIVITY D

NUCLEAR REACTIONS R

NUCLEAR REACTIONS, FISSION F

NUCLEAR STRUCTURE S

NUCLEAR MOMENTS J

D e s c r i p t o r s s h o u l d form a t h e s a u r u s which e x c l u d e s synonyms and homonyms.

However the work of compiling a thesaurus requires co-ordination of the

efforts of all centres concerned with a particular subject. It might be

mentioned in this connection that, in the automatic analysis of the text

of an abstract, all the keywords in the text have so far been regarded as

descriptors. Annex 2 contains, in addition to the texts of abstracts,

the retrievable data elements resulting from the automatic analysis of

such texts.
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A n n e x 1

ft, b» c 1 , B, C electron-nucleus interaction constants
B(E2) transition probability for E2 multipolarity
CE internal conversion electrons

OOIH coincidences
CP circular polarization
TTCT.ftV delayed coincidences
E energy
EC electron capture

GE gyromagnetic ratio

HI heavy ions

I intensity

IAS isobaric analog state
ICC internal conversion coefficient

J total angular momentum
L orbital angular momentum

LEVELS energy of levels

Q total energy of reaction or disintegration

QE electric quadrupole moment

HES0NA3CES energy of resonances

S spectroscopic factor

SP spontaneous fission

time dependence
X-rays; unidentified reaction products
width

magnetic moment
parity

density of nuclear charge

angular dependence
cross-section or yield
angular distribution of differential cross-section

or yield

excitation function
EP) spectrum of emitted protons for different

incident particle energies

<•> (X^,&) SK21A(ET, THETA)angular distribution of emitted t r i tons
Ba BB neutron binding energy

The l e t t e r s A, B, G, N, P, D and T are used instead of a, 6, Y» m, p, d

and t for denoting par t ic les and photons; for example, I . Efi, YY-coin, ctY-delay,

ce ($) , (a,pY) becomes IG, EB, GG-COIN, AG-DELAY, CEG (THETA), (A,PG).

c*
coin
CP
delay
S
EC
e
HI
i
IAS
ICC
J

I
levels
Q

%
resonances
S

SF

(t)
X

r

9
(e)
6
6(e)

I
WIDTH
ITU

P I
BHO

(THETA)
SIGHA
SIGKA (THETA)

S I (SLA (E)
"icaa (E
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A n n e x 2

R A D l O A C T I V I T y 6 2 M - C O ; M E A S U R E D T 1 / 2 , E 8 . B G - C O I N , e G - C P J D E D U C E D l O G F T . O . 6 2 N !
D E D U C E D L E V E L S , J . P I . I C C . G E ( L l ) D E T E C T O R .

D 6 2 C 0 , T 1 / 2 , E 6 , B G - C 0 I K , B G - C P , L 0 G F T , 0 . L 6 2 N 1 » L E V E L S , J , P I , I C C . G E ( U I ) D E T E C T O R .

P - A M O A O T I V I T y 1 8 6 . 1 6 8 R E . 1 7 6 M - L U ; C A L C U L A T E D L O G F T , B - D E C A y F O R M F A C T O R S .

D 1 8 6 R E . D 1 8 8 R E . D 1 7 6 L U , L O G F T , B - D E C A Y F O « M F A C T O R S .

H A D l O A c T I V i T y . F I S S I O M 2 S 2 C F ( S F > ; M E A S U R E D T 1 I Z , <FRAGMENT)(G>-CO I N . 9 8 , 1 0 0 . 1 0 2 Z R
D E D U C E D E G . I G .

AR R E A C T I O N S 1 2 - 1 3 C ( D . D> > ( D . P ) >E = 0 . A - 0 . 8 5 M E V ; M E A S U R E D S I G * A ( E ! T H E T f l ) ;
E D O P T I C A L M O D E L P A R A M E T E R S . i 3 , u c L E V E L S D E D U C E D S . E N R T C H E D T A R G E T S ,
A N A L Y S I S .

R 1 2 C , R 1 3 C . ( D . D ) , ( D . P ) , S I G M A ( E ; T H E T A ) , O P T I C A L M O D E L P A R A N E T L R S . L 1 3 C , I U C . £ .

T A R G E T S , D W B A

N U C L E A R R E A C T I O N S 1 2 C ( 6 L I , 6 L I ) . ( 6 L I . D > . E » 1 3 M E V ; C A L C U L A T E D S I G M A ( T H E T A ) .

« 1 2 C , ( 6 L I , 6 L I ) , ( 6 l I f D ) . S I G M A ( T H E T A ) .

M i C L E A R R E A C T I O N S , F I S S I O N 2 3 5 U ( N , F ) , E = 1 -1 0 0 0 EV." M E A S U R E O S I Q M A ( E ) ,
( F R A G M E N T ) ( F R A G M E N T ) ( E ; T H E T * ) .

f 2 3 5 ' j , C N , F ) , S I G M A ( E ) . ( F R A G M E N T ) ( F R A G M E N T ) ( E . ' T H E T A ) .

N U C L E A R S T R U C T U R E 1 U . 1 5 N , 1 6 , 1 7 , 1 8 0 ; C A L C U L A T E D S I N G L E - P A R T I C I E , B I N.D I H G
E N E R G I E S . H A R T R P E - F O C K M E T H O D . P A R I T V M I X I N G .

N;, 3 1 5 N . S 1 6 0 , S I ' 0 . S 1 8 0 . S I N G L E - P A R T I C L E . B I N D I N G E N E R G I E S . H A R T R E E » f O C K
M E T H O D , P A R I T y M I X I N G .

N U C L E A R S T R U C T U R E 1 0 6 .1 0 8 ,1 1 0 CD-' C A L C U L A T E D L E V E L S . J . P I . P A I R I N G A N D
I N T E R A C T I O N .

S 1 0 6 C D . S 1 0 8 C D . S U 0 C 0 , L E V E L S , J , P I . P A I R I N G A N D O U A D R U P O I E I N T E R A C T I O N .

N U C L E A R M O V r N T S 1 8 1 T A ; M E A S U R E D A . B . J ; D E D U C E D M U . O . A T O M I C B E A M M A G N E T I C
R E S O N A N C E .

J 1 8 1 T A , A , B , J , M U , Q . A T O M I C B E A M M A G N E T I C U E S O N A N C E .
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LIBRARY OP PROBLEM-ORIENTED PROGRAMS FOR SOLVING
PROBLEMS IN ATOMIC AND NUCLEAR PHYSICS

Yu. I . Kharitonov

The Data Centre of the Leningrad I n s t i t u t e of Nuclear Physics i s

working on the establishment of a l i b r a r y of problem-oriented programs

for solving d i f fe ren t problems in atomic and nuc lea r phys ics . Such

a l i b r a r y wi l l considerably reduce the time and ef for t spent by the

Institute's scientific staff in comparing experimental results with

the predictions of different models and studying the possibilities of new

models. Even the most diverse problems of atomic and nuclear physics

involve many common elements; for example, the solution of Schro'dinger's

single-particle equation for a number of specific potentials, calculation

of the matrix elements of different kinds of single-particle and two-

particle operator, the diagonalization of matrices, and various trans-

formation functions and coefficients. One of the Data Centre's

principal tasks is therefore to identify such common elements and

establish a library of corresponding computer programs, and for this

purpose it is calling on the services of i ts own staff and co-operating

widely with other scientific institutions, both in the Soviet Union

and abroad.

Since the programs comprising the Data Centre's library are intended

for users who may have no contact with the persons who have written them,

they must possess a number of specific features. Above all , each program

must describe the formulation of the problem, the method for solving it

and i ts structure. The description must be short but sufficient for

understanding the essence of the problem which is to be solved. In the

description, all equations to be used must be written out exactly and

all the quantities appearing in those equations must be explained. Such

descriptions will be published in issues of this "Bulletin" together with

notification that the corresponding programs are available in the Data

Centre's library. If more detailed descriptions are needed in the

case of certain programs, the Data Centre will arrange for their

publication in special preprints. As a rule, the texts of programs

will not be published but stored on punched cards in the Data Centre's

library. To facilitate the use of a program, the corresponding text
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must contain an explanation of the purpose of individual logic elements,

references to the relevant l i t e r a t u r e and to the numbers of fonnulas, e t c .

The resu l t s obtained with the programs should, i f possible, be printed out

in the fonn of eas i ly readable tables and graphs.

ALGOL-6O and FORTRAN-IV have been adopted as the off ic ia l algorithmic

languages and the BESM-6 i s the basic computer.

Each program to be included in the Data Centre 's l ib ra ry i s assigned

a coded designation consist ing of three l e t t e r s and three numerical d i g i t s .

The f i r s t two l e t t e r s indicate the subject to which the problem re la tes

and the t h i rd indicates the language in which the program is writ ten;

the three numerical d ig i t s simply make up the ordinal number of the

program. At present, the subject breakdown is as follows:

1. AP (atomic physics) - problems re la t ing to atomic physics;

2. NP (nuclear physics) - problems re la t ing to nuclear physics;

3. QjU (quantum mechanics) - problems re la t ing to both atomic and

nuclear physics and involving

general considerations of quantum

mechanics;

4 . CT (calcula t ional techniques) - purely mathematical methods most

frequently used in physical

calcula t ions .

The th i rd l e t t e r of the designations of programs wri t ten in ALGOL-6O

i s "A"; in the case of programs writ ten in FORTRAN-IV i t i s "F". Thus,

QJIAOO3 denotes a program for solving a problem involving general considerations

of quantum mechanics which i s writ ten in ALGOL-6O and has the ordinal number

th ree .

At present, the Data Centre 's l ib ra ry contains the following programs:

1. QKAOOl and QSIPOO1

These programs are for calculat ing Clebsch-Gordan coefficients with

zero magnetic quantum numbers.

They enable one to calculate individual values of Clebsch-Gordan

coefficients with zero magnetic quantum numbers provided that the algebraic
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sum of the angular momenta under consideration does not exceed 43*

There is provision for printing out both the initial parameters and

the results of calculations in the form of an easily readable table.

The procedures involved in these programs can be used as ready input

units when writing more complex programs containing such coefficients

as component elements. The values obtained for these coefficients, the

corresponding formulas and the program texts have been published in

Leningrad Institute of Nuclear Physics (LIYaF) preprint LIYaP-73 (1973).

2. Q1AOO2 and <3«FOO2

These programs are for calculat ing Clebsch-Gordan coefficients of

the general form.

They enable one to calculate individual Clebsch-Gordan coefficients

for given values of the angular momenta which are being added, of the

resu l t ing angular momentum and of t h e i r projections provided that the

algebraic sum of the three angular momenta under consideration does not

exceed 43» There i s provision for p r in t ing out both the i n i t i a l

parameters and the resu l t s of calculat ions in the form of an eas i ly

readable t a b l e . These programs can also be used for calculat ing

Clebsch-Gordan coeff ic ients with zero magnetic quantum numbers. The

procedures involved in the programs can be used as ready input un i t s

when writ ing more complex programs containing Clebsch-Gordan coefficients

of the general form as component elements. The values obtained for

these coeff ic ients , the corresponding formulas and the program tex t s

have been published in preprint LIYaP-73 (l973)»

3 . <3flAOO3 and QJ4POO3

These programs are for calculat ing Racah coeff ic ients .

They enable one to calculate values of individual Racah coefficients

provided that the f ac to r i a l s nj encountered in the calculat ions are l imited

by the value n = 44» This l imit ful ly meets the requirements of current

spectroscopic calculations* There i s provision for p r in t ing out both

the i n i t i a l parameters and the r e su l t s of ca lcu la t ions . The procedures

involved in the programs can be used in solving problems which contain

Racah coefficients as component p a r t s . The values obtained for these

coeff ic ients , the corresponding formulas, the program t e x t s and examples

of pr in t -out with i n i t i a l parameters and the resu l t s of calculat ions have

been published in preprint LIYaP-76 (1973).
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4. NPA001

This program is for calculating pair matrix elements for velocity-

independent nuclear forces and the Coulomb interaction in a spherically

symmetric oscillatory base (j-j coupling).

The program enables one to calculate the pair matrix elements of

Wigner, singlet, tensor and Coulomb forces, the base being two-particle

wave functions with a specific total angular momentum which are derived

from the single-particle wave functions of a spherically symmetric

harmonic oscillator on the basis of,the j - j coupling scheme. The

radial dependence of the forces can be in the form either of a &-function

or of a Gaussian well, there being in the latter case provision for

changing the interaction radius. The program enables one to calculate

pair matrix elements for any single-particle states within the limits

of the shell model. In this variant of the program, the Pauli principle

is not taken into account - that is to say, the program is used for

calculating directly the matrix elements of the n-p interaction, while

the matrix elements of the n-n and the p-p interaction are calculated

only for equivalent particles. For particles of the same sort but

at different levels, one must calculate the direct and the exchange

matrix elements separately. A detailed description of the formulation

of the problem, the corresponding formulas and the program text have

been published in preprint LIYaP-47 (1973)* There is provision for

print-out of the initial data and the results of calculations in the form

of the following table:

NON-SYMMETRIZED
PAIR MATRIX ELEMENTS OP WIGNER (W),
SINGLET ( S ) , TENSOR (T) AND COULOMB

(C) FORCES IN A SPHERICAL OSCILLATORY BASE
FOR STATES WITH A TOTAL DETERMINED ANGULAR

MOMENTUM J WHICH ARE CONSTRUCTED ON THE BASIS OF
THE J ^ J COUPLING SCHEME

RADIAL DEPENDENCE OF NUCLEAR FORCES
IN THE FORM OF A GAUSSIAN WELL (X^O) OR

IN THE FORM OF A DELTA POTENTIAL (X=0)
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IN THE CALCULATIONS: X = O.6O
THE WIGNER FORCE PARAMETER VO = + 1 . 0 0 MEV
THE SINGLET FORCE PARAMETER VI = +1 .00 MEV
THE TENSOR FORCE PARAMETER V2 = +1000 MEV
MASS NUMBER A+209

SINGLE-PARTICLE QUANTUM NUMBERS

N1L1J1 N2L2J2 N3L3J3 N 4 U J 4

0 5 4 . 5 0 7 7 . 5 0 5 4 . 5 0 5 5 - 5

TOTAL
SPIN J

3

TYPE OF
FORCES

W

S

T

C

MAT. EL-TS
IN MEV

-0.011283

-O.OOO369

+0.005548

-0.015824

Here X i s the ra t io of the interact ion radius to the osc i l la tory

radius . When X=0, the following expression will be printed instead of

"THE TENSOR FORCE PARAMETER . . . . " :

"OSCILLATORY" RADIUS P0= FM

5. NPA002

This program i s for calculating antisymmetric pa i r matrix elements

for velocity-independent nuclear forces and the Coulomb interact ion in

a spherical ly symmetric osc i l l a tory base ( j - j coupling).

The program i s a variant of program NPA001 in which the same pa i r

matrix elements are calculated re la t ive to antisymmetric wave functions.

Accordingly, "NON-SYMMETRIZED" replaces "ANTISYMMETRIC" in the print-out

of the i n i t i a l data and the resu l t s of calcula t ions .

6. NPF003

This program i s for calculat ing pa i r matrix elements of central

forces with s ing le -par t i c le wave functions in Saxon-Woods and harmonic

oscillator potentials.

In the first part of the program, Schro'dinger's single-particle

equation with the Saxon-Woods potential is solved; in this equation, the

spin-orbit interaction and the Coulomb potential are also taken into

account. In the second part of the program, two-particle wave functions
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with a specific total angular momentum are constructed with the aid of

the single-particle wave functions already obtained and the pair matrix

elements of the central forces - that is to say, the matrix elements of

the Wigner, spin-spin, singlet, t r iplet and Coulomb forces - are calculated.

The radial dependence of the forces can be in the form of a Gaussian or

a Yukawa well, for which there is provision for changing the range, and

also in the form of a 6-function. There is also provision for taking

into account the Pauli principle: in addition to the direct matrix

element, the program calculates the exchange matrix element and the

corresponding antisymmetric and symmetric matrix elements. For a given

set of single-particle quantum numbers, the matrix elements of the

central forces are calculated either for a given value of the total

angular momentum J or for all i t s possible values. A detailed description

of the program, the rules for using i t and an example of print-out with

the in i t ia l data and the results of calculations have been published in

preprint LIYaP-69 (1973).

7. NPAOO3

This program is for calculating pair matrix elements of the n-p

interaction involving central forces in deformed odd-odd nuclei.

The program enables one to calculate pair matrix elements for

Wigner and spin-spin forces. Functions describing the motion of

particles in a Nilsson potential are used as single-particle wave functions.

The radial dependence of the forces can be in the form either of a

Gaussian well, for which there is provision for changing the range, or

of a 6-function. For the program to work, i t is necessary to introduce

as numerical material the coefficients of expansion of the single-

particle wave function in a deformed potential with respect to the

wave functions of a spherically symmetric harmonic oscillator. The

ini t ia l data and the results of calculations are presented in tabular

form.
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ORGANIZATION OF THE INFORMATION SERVICE OF THE DATA
CENTRE OF THE LENINGRAD INSTITUTE OF NUCLEAR PHYSICS

I.A. Kon&urov, Yu.N. Petrov, Yu.F. Ryabov,
O.N. Sbitneva, I.M. Shesterneva

In accordance with the Data Centre 's pr inc ipal object ive, "the

creation and constant up-dating of an automated re fe r ra l system on nuclear

s t ructure and elementary p a r t i c l e s " [ l ] , a system of computer programs

for maintaining two nuclear data l i b r a r i e s and addressing inqui r ies t o

them has been establ ished and put into operation.

I . Library of abs t rac ts of s c i e n t i f i c papers containing
data on nuclear s t ructure and nuclear react ions

The abs t rac ts are prepared in keyword form [ 2 ] . I t i s assumed

tha t completeness can be achieved only through the combined effor ts of

many cen t res . This implies cer ta in requirements as regards the

organization of the abs t rac ts l ib ra ry - especia l ly the organization of

the information input . These requirements are connected primarily

with the need to match different formats and with the input of in for -

mation supplied on different ca r r i e r s (punched cards, punched tape,

magnetic t a p e ) .

Data input into the abs t rac ts l ib ra ry involves two stages: reduction

to the format of the information retrieval system (IRS) and input into

IRS.

In the first stage (processing of the texts of abstracts), use is

made of the f a c i l i t i e s of the information-measurement centre [3] of the

Inst i tute's Neutron Research Laboratory, the following procedures being

applied:

1. Input of text on punched tape and print-out for control

purposes. The M-2 code (5-track tape) or the ASCII'code

(8 track tape) may be used for data punching;
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2. Analysis of errors and their location on the punched

tape;

3. Input and editing of the text - including correction of the

errors found, the conversion of symbols which are not

available in the M-2 code and which were replaced by

others in the course of punching, setting of the line

length (80 characters).

The edited text is recorded on temporary-storage magnetic

tape, a catalogue being compiled as a basis for output of

the text in a given sequence;

4. Analysis of the text and input into IRS

Analysis of the text consists in breaking it down by IRS-

formated fields and in isolating the retrieval keywords

(descriptors) in accordance with a l is t of synonyms.

After analysis, the text is fed on punched cards into

IRS, which is based on the Minsk-32 computer [4l. With

IRS i t is possible to retrieve and make available documents

on the basis of the descriptors.

An example of an abstract after the control print-out can be seen at

the top of Pig. 1. The numeric-alphabetic index at the beginning of the

text consists of the year of publication, the first two letters of the

surname of the first author (in Latin transcription) and a four-digit

number equal to the number of the page in the reference or to the number

of the publication (preprint, report) if the publication contains only

one work.

In the lower part of Fig. 1, the same text has been broken down by

IRS-formated fields, the meanings of which are clear. The IRS input

number (ENTRY) is assigned automatically. With IRS, retrieval by ENTRY,

AUTHORS, INDEX and KEYWORDS is possible on the basis of the descriptors.

The format for presenting the text of the abstract in keyword form,

ABSTRACT, differs from the "Nuclear Data Sheets" format owing to the

non-availability of lower-case Latin characters and of Greek symbols at

the Data Centre. However, this fact should not hinder information

exchange since there is a unique correspondence between the "Nuclear Data

Sheets" method of writing keywords and the Data Centre's method [2].
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The information retrieval system developed at the Institute is

intended for accumulation, storage and retrospective retrieval and is

designed for both bibliographic citation retrieval and fact retrieval.

The system is based on a controlled vocabulary between which basic

preferential and hierarchical relationships have been established and

permits retrieval on the basis of bibliographic data elements (authors,

year of publication, source) and of descriptors (subject keywords).

The descriptors of a query may be combined into any expression of

Boolean algebra which includes the operations of conjunction, disjunction

and negation. The system has an open descriptor dictionary to which

additions can be made when new files are introduced. There is also

the possibility of initial loading of the dictionary. If desired,

the volume of the dictionary can be limited and its expansion thereby

forbidden.

The presence of formated fields also makes it possible to specify

such information elements as tables, graphs and diagrams in a compact

form.

The system, operated with a Minsk-32 computer, consists of the

following programs:

1. A program for control print-out of the input information;

2. A program for initial loading of catalogues and for

adjustment;

3. A program for merging the existing file with new files;

4. A program for retrospective retrieval.
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II. Library of systematized and evaluated
characteristics of nuclei

This library at present comprises two automated indexes - one on the

lifetimes of excited states of atomic nuclei and one on the energies and

intensities of gamma transitions in the decay of radioactive nuclei

occurring in (n,Y.) reactions. The structure of the information in the

two indexes is identical, so that the software is the same and also makes

it possible to introduce any other indexes with a similar information

structure.

Each index is a sequential file in which the rows of the table

are arranged in the order determined by the columns. Handling programs

make it possible to interchange, insert and extract rows without their

order in the table being changed.

The indexes are referred to by teletype in a dialogue regime in

which the system asks the user to specify which parameter ranges are

required. The data in these ranges are printed pagewise by a fast printer.

When necessary, it is possible to print out the bibliographic data on

all the publications referred to in the selected rows.

Pig. 2 shows a request and an answer relating to the lifetimes of

excited states of atomic nuclei. This index derives from the work of

E.E. Berlovich, S.S. Vasilenko and Yu.H. Novikov published in book form

in 1972 [5].

Pig. 3 shows a request and an answer relating to the energies and

intensities of gamma transitions in the radioactive decay of nuclei

occurring in (n,y) reactions. This index was compiled by B.S. Dzhelepov

and S.F. Koksharova [6],

The maximum search time, without printing time, is a few

minutes. The indexes were created and are "being used at the information-

measurement centre of the Leningrad Institute of Nuclear Physics

(LIYaP) [3].
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