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Synopsis

This annual report of Shanghai Institute of Nuclear Research, Academia Sinica,
comprises comprehensively the scientific and technical activities during 1984 in the
following fields, namely, nuclear physics (theoretical and experimental nuclear physics,
nuclear technique), nuclear and tadiochemistty'(radiopharmaceutical, labelled compound,
analytical chemistry), radiation chemistry, accelerator physics and technology, nuclear
detecting techniques, operation and maintenance of computer, reactor technology, engineer-
ing design fabrication, radiation protection, waste treatment; maintenance, reconstruc-
tion and operation of main facilities; brief reports on scientists and nuclear technique
products of the Institute. It also compiles the lists of international and national
academic exchange, articles published in various journals, symposiums attended and
sponsored, graduate students guided by scientists of our Institute.

This issue is published in both Chinese and English involving color plates and
titles in Annuai 1981~1982 and Annual 1983. It provides a wuseful reference for
scientists and engineers who are engaged in nuclear science and technique, experts of
applied nuclear technique (military, industry, agriculture and medicine) as well as
students and teachers. ‘
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Preface

The publication of the Annual Report of Shanghai Institute of Nuclear Research,
Academia Sinica is now entering its third year. Two issues, 1981~1982 and 1983 An<
nual Report have been published. Some innovation has been tried in response to the
vast encouragement of the readers and strenuous support from our colleagues. In 1983
issue, English abstracts were presented in addition to the Chinese counterparts for the
convenience of foreign scientific exchange. In the present issue, this English portion
will be edited more carefully. For the better understanding of our institute, one will
find a new column in this report on the introduction of some senior scientists working
here and a number of photographic plates showing some main facilities and academic
activities of our institute. As the application of radiation is getting important every-
day and the construction of the new radiation processing laboratory of our institute
proceeds with full speed this year, it is decided that Radiation Chemistry, beginning
from this issue, should be edited as a Separate part in parallel with the other nine
parts as shown in the Content page. In the following, brief remarks pertaining to the
research activities and laboratory constructions of our institute in 1984 will be given.
L. Scientific research activities

In the year 1984, the nationwide innovation is getting its momentum throughout
all China, Early this year, all proposed research projects from colleagues of our insti-
tutes are reviewed and combed carefully in line with the innovative goal, resulting in
the total number of approved research projects being considerably less than that of
previous year. However, the amount of research abstracts presented to this report which
is an indicator of the progress and achievement of the research activities is comparable
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and even better than the previous year. It is better to point out at first that most of
the main facilities perform quite satisfactory this year. For example, the cyclotron
since its reconstruction not long ago runs steadily providing different beams of differ-
ent energy to specific experiments. The cobalt-60 radiation source is rejuvenated to 120
kilocuries strength by replacing a new set of sbﬁrée. The electronic computers enhance
their computing capability by transplanting of programs not originally designed for
them. All these together with the high performances of many analytical instruments,
nuclear detectors and nuclear electronics constitute a valuable and strong technical sup-
port to the progress and achievement of scientific research project. Among the theore-
tical nuclear physics work, generator coordimate method, resonating group method, and
folded diagram microscopic theory have been employed as before to study nuclear
structure and nuclear reaction problems. Further investigation into the medium and
high energy nuclear physics by adopting the concept that nucleon. is formed by quarks
is progressing steadily. A multiparameter data acquisition system, ND 620, is added
to laboratory for experimental nuclear physics. This equipment is no doubt a valu-
able tool for the experiments on fewbody problem and other experimental work.
Studies on positron annihilation, Méssbauer effect, channelling effect, and angular
correlation present a number of reports in connection with practical application. Ap-
plying nuclear analytical method to the determination of the contents of trace elements
in human hair has attracted broad attention by various research groups from many
institutions. This research project now has many independent participants for mutual
comparison of the analysis data and exchange of technical information. In radiophars
maceutical work, three radioisotopes 7’Br, 2°'T]1 and 2°Pb have been prepared and
studied this year. In preparation of radioisotope labelled compounds, new methods
have been tried. Such as microwave discharge, ultra sonic gas-liquid exchange and ion
beam labelling. Studies on the mechanism of protection and sensitization continue to
be the main research projects in radiation chemistry field, For the urgent need in
radiation processing dosimetry, a series of dose indicator label is developed. In the
field of radioactive wastes treatment, chemical fixation process for chromium slag
and tubular ultrafiltration membrane for purification of waste liquid have reached
the stage for experimental test. It can be seen from the above description, that in our
institute there exists a proper proportion among the basic research, application re-
search and development work. In general, each project proceeds actively in 1984.
II. Construction and establishment of laboratories

There are three building or building groups under construction this year to house
respectively the experimental facilities of (1) 4MV electrostatic generator, (2) tandem
accelerator of termimal voltage 6MYV, and (3) cobalt-60 irradiation sourse of 300 kilo-
curies strength. The building construction work for 4MYV electrostatic generctor com-
pletely finished by the end of the year. Assembling of NEC’s type 4UH machine is
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started immediately in the middle of December and is expected to be ready for use in :
June 1985. The construction of tandem accelerator laboratory will take much longer
time. Although the underground foundation of this building has been done this year,
the main construction work will be in 1985. The establishment of the Radiation Pro-
cessing Center is considered as the key project of this year and years to come, con-
struction work of this whole laboratory proceeds satisfactorily with swifter pace and
is scheduled to be available for multipurpose irradiation in October 1985.

Finally it is worthwhile to mention the current activity of the Division of the
Development of Nuclear Techniques Application which was set up one year ago for
the purpose of bridging the scientific research accomplishment and the general need of
application by the society. In the third item of the Information column, one could get
a general idea from the sideview concerning the activity of this division.

Although the compilation work of this Annual Report has been done carefully,
it cannot be free from mistakes and shortcomings. Any comments and helpful sujes-

tions to improve future publication will be sinserely appreciated.
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