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Introduction: " " - ,

Medium energy charged particles incident on targets can cause a variety

of nuclear reactions. Charged particle transport calculations require access

to a large body of cross-section data which results in interest in an

evaluated charge particle data library.

Developing an evaluated data library can involve several steps. An index

to the literature on measurements and theory is useful to locate information

relevant to data evaluation. A computerized compilation of measurements

facilitates the intercomparison of different experiments and the determination

of how well data are known. Nuclear models, based on theory or phemonological

evidence, are compared with experiment and where validated, are used to fill

in regions where experimental data are not available. Finally, the selected

data is placed into computer readable formats for use in transport

calculations.

Bibliography

Specialized indexes to bibliography help the scientist to keep up with

his field and catch up with new subjects of interest. Several indexes are

relevant to medium energy nuclear data. These are the INIS-ATOMINDEX (1), the

Computerized Index to Neutron Data (CINOA) (2), Nuclear Structure References

(NSR) (3), Integral Charged Particle Bibliography (ICPNO) (4), and Heavy Ion

Reactions (HIR) (5). In addition, these data are covered in several reports

(6,7,8) not issued on a regular basis.
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Experimental Data Base

Nuclear reaction data are compiled in an international exchange format,

EXFOR (9). Atlases containing the results of several measurements of the same

quantity in tabular or in graphical form, possibly combined with eye guides,

evaluations, or nuclear model calculations, are useful to show what and how

well nuclear data are known. The neutron data contained in EXFOR extends

above 1 GeV. More than 4000 charged particle data sets extending above 20 MeV

have been compiled and are availab]e in EXFOR. However, most atlases

containing charged particle are very dated and contain few medium energy data.

Nuclear Model Codes

Nuclear models of several types are used to calculate nuclear data.

These codes are referred to in several abstracts (11-15). The nuclear model

code ALICE (14) uses Weisskopf-Ewing evaporation, Bohr-Wheeler rotating drop

fission competition and the excition preequlibrium models to describe nuclear

reactions. The development of ALICE has been primarily based on nuclear

reaction physics data below 100 Mev. If the ALICE algorithms are extended to

higher energies with empirical corrections to the optical models parameters

and spallation neutron angular distributors the modified code, ALICE-P (15),

can be used for high energy calculations.

Data Files

A nuclear data file is useful in two ways. Cross-section data are stored

and accessed as needed in transport and can also be used for sensitivity

studies where the effect on calculated results due to discrete changes in

input data are observed. This aids cost-benefit analysis since only those

data that significantly effect applications need to be seriously reviewed and

improved where necessary.



Evaluations of neutron and proton cross-sections for Fe-56 are available

(15) in the new ENDF-VI library for energies up to 1000 MeV. The evaluations

contain cross-sections of the following types: total (neutron induced only);

elastic scattering (nuclear); nonelastic; product yields; and neutron (double

differential), gamma, proton, deuteron and alpha production. A similar

evaluation for Pb-208 is in progress (16).

Conclusions i
t

The technical area of medium energy charged particle data is maturing.

From isolated measurements and theories a comprehensive approach toward

establishing a validated data base extending from low to high energies is

emerging.
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