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Summary

This annual report of Shanghai Institute of Nuclear Research, Academia Sinica,
is a summary of the main scientitic and technical activities during 1983 in the follo-
wing fields, namely, nuclear physics (theoretical and experimental nuclear physics,
nuclear technique), nuclear and radiochemistry (radiopharmaceutical, labelled com-
pound, radiation chemistry, analytical chemistry), accelerator physics and technology,
computer application, reactor technolegy, engineering design and fabrication, radiation
protection, waste treatment; and maintenance, reconstruction and operation of main
facilities. 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. It provides a useful reference
for scientists and engineers who are engaged in nuclear science and technique, experts
of applied nuclear technique (military, industry, agriculture and medicine) and stu-
dents and teachers.
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Preface

The major goal of the publication of Annual Report of Shanghai Institute of
Nuclear Research, Academia Sinica, is to introduce timely the scientific research acti-
vities and construction of experimental facilities of the institute in order to strengthen
scientific and technical exchange and to promote mutual understanding between collea-
gues working in the specific field.

In this 1983 issue, more than 120 of abstracts have been editted and arranged into
9 parts. Accompanying with six appendixes, lists of international academic exchange,
visitors, publications, conferences attended etc. have been provided. Brief remarks con-
cerning the research activity and facility construction will be given as follows.

I. Scientific research activities Since the cyclotron was shut down for recon-
struction in July 1982, research programs in connection with this machine such as
experimental nuclear physics, PIXE analysis, radioisotope production for radiopharma-
ceuticals were naturally unable to proceed. Other resecarch programs have been progres-
sing satisfactory this year. Amorg the theoretical nuclear physics work, genefator
coordinate method, resonating group method, and folded diagram microscopic theory
have been employed as before to study nuclear structure and nuclear reaction problems.
Adopting the concept that nucleon is formed by quarks, an investigation into medium
and high energy nuclear physics has been tried. The basic study on the mechenism of
radiosensitization and radiation protection is still very active withia the radiation
chemists group. Theoretical work on the thermodynamical property of multicomponent
solution previously had lead to the forming of “theory of partial simple solution” and
some derivative method applicable to ternary system has been developed this year which
shows good promise in practical application. Due to the shut down of cyclotron, re-
ports from groups of Mossbauer Spectroscopy, positron annihilation and perturbed an-
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gular correlation tends to dominate the experimental nuclear physics work. Neutron
activation and XRF method have been employed solely for trace element analysis. Ia
radiopharmaceutical study, iodine-125 and carbon-14 have been used temporarily. For
the research and development of radioisotope lebelled compounds, more {than ten new
tritium labelled compounds have been added to the list of supply this year. The deve-
lopment of a special y-ray logging device and a thickness gauge for electroplating
layer measurement have been listed as key projects by Academia Sinica this year. The
latter work has presented an abstract to the Annual Report. Using radiation processing
method to preserve fresh vegatable and fruit is a key task project of Academia Sinica.
With the full cooperation of Shanghai Vegetable Corporation and partially financial
support from Shahghai Commission of Science and Technology, an Radiation Process-
ing Center, run by our institute will be scheduled to operation by the end of 1985
" with a processing capacity of ten tons potato per hour. A large amount of preliminary
studies in connection with this project has been reported in this issue. The establish-
ment of Radiation Processing Center is a practice of SCIENCE for ECONOMY. An
apparent economical merit will be seen from this practice. Our institute has been in
close collaboratjon with nuclear power generation work historically. Besides the experi-
mental study with zero power critical assembly, a larger size simulate model for
hydraulic test has been set up this year and ready for experiment in the near future.
Rescarch activities in other areas such as nuclear electronics and detectors, radiation
protection and radio-waste treatment are also very active and contribute important
results to the Annual Report. In order to evaluate the qualification of 23] radiophar-
meceutical, the Department of Radiopharmaceuticals of PRC Ministry of Health in No-
vember, held an appraisal meeting in Shanghai and agreed unanimously to list this
pharmaceutical in Chinese Pharmacopoeia. '
II. Construction and modernization of experimental facilities
It is worth-while to mention the reconstruction of our cyclotron this year. Al-
though the ion beam energy had been increased about 18 percent as a result of adopting
some improving measures several years ago, this machine still cannot meet, in many
occasions, the experimental requirement such as proton energy higher than § MeV,
variable beam energy other than the fixed rating values. Starting from 1981, a plan
had been scheduled to rebuild the cyclotron thoroughly, such that the machine will
change to an isochronous, sector focus type and will accelerate particle to various sele-
cted energy in a given range (for proton, 10—30 MeV). By the end of June, 1982, all
the preparation for the complicate rebuilding work was in order, so the cyclotron was
shut down in early July, 1982. The dismounting of old discarded parts, such as magne-
tic poles, dee plates, deflector, vacuum chamber, etc and the assembling of the newly
manufactured corresponding parts took about six months. Testing of the magnetic field,

the RF System, then the ion beam and channelling it to external target chamber spent
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additional twelve months. The quality of the ion beam met all the designed specifica-
tions. The time needed for changing ion beam energy is about two hours. As a result
of the continuously strenuous efforts of the whole participating colleagues, this cyclo-
tron rebuilding work has achieved the goal of spending less money and time, and
attaining better quality and easier to use. It is a remarkable achievement among the
work done by our institute iﬂ recent years. Early this year. thev establishment of a ele-
ctronic computer division in our institute was eventually realized. Equipped with two
computers PDP-11/34 and PDP-11/70 as well as their necessary peripheries, this division
provides computing facilities to theoretical groups for numerital computation and to
experimental groups for data processing. A 100 MHz FT NMR spectrometer has been set
ﬁp this year. This spectrometer is particularly useful for rapid and accurate structural
analysis of *H labelled compounds. The construction of tandem accelerator with 6 MV
terminal voltage has been progressing satisfactorily and some preliminary results have
been presented to this issue.

Due to lack of experience, mistakes and shortcomings in this compilation seem to

be unavoidable. Any comments to improve future publication work will be sincerely
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appreciated.
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