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SCIENCE & TECHNOLOGY POLICY

Experts Comment on Long-Term, Mid-Term S&T DeVelopment Program

40080161a Béijing ZHONGGUO KEJI LUNTAN [FORUM OF SCIENCE AND TECHNOLOGY IN
CHINA] in Chinese No 1, 1989 pp 23-25

[Article: "Some Experts' Opinions on the 'Mid- and Long-Term Science and
Technology Development Program'"]

[Text] At a recent symposium at the State Science and Technology Commission
research center, experts from scientific and technical departments and
advanced academies and schools in the capital discussed aspects of the
drafting of a mid- and long-term science and technology development program
for China. The views that were expressed are summarized below.

1. Overall Conception

a. Nature of the Program. Most comrades believe that the general ideas of

the current draft program, which concentrates on topics related to China's
scientific and technological development strategy, principles and policy, has
a strong ideological, guidance and policy character and that it is a program
document. This is good. The program's emphasis on linking science and
technology to the economy and on solving problems of industrial and agricultural
production and social development is correct. But more emphasis should be
given to the subject matter of science and technology themselves. A few
comrades believe that the program should focus on the development of science
and technology proper and should not devote much space to specific economic
questions. b. The Programmatic Character of the Document. Some experts
believe that the program should be specifically focused and should emphasize
the solution of actual problems. They suggest that clear-cut answers should
be given to the currently most disputed questions. These include the fact
that science and technology have not yet truly been taken seriously by

society as a whole, that basic research is being neglected, that investments
in science and technology are low, that research personnel receive low pay,
that there is considerable turnover in their ranks, and that scientific
research is run as a short—-term activity. The program should resolve certain
problems in specific areas. c. The focus of the program should be on the near
and middle term. The situation is changing so fast that assumptions extending



over too long a time period are not realistic. d. Historical experience
should be conscientiously summarized. The "two bombs and one satellite"
programs policy was the result of a breakthrough effort with highly
centralized leadership and of implementing directive plans. This tradition
must not be cast aside. Such areas as optical fibers, superconductivity
and large-scale intergrated circuits require concentration of forces for an
all-out effort. e. Some experts believe that in major scientific and
technological breakthrough efforts that affect the national economy and the
people's livelihood, scientific and technical activities must be primarily
regulated by plan. '

2. Principles and Objectives of the Development of Science and Technology

a. Some experts believe that the general policy that scientific and
technological activity must be oriented to economic construction and that
economic construction must rely on science and technology is good, but that
it still has not reflected the path-breaking and guiding role of science and
technology. Principles should be developed. Different development principles
and policies should be stated with reference to the different characteristics
of basic research, applied research and development research: they must not
all be treated in the same way. b. Some experts believe that China's

current scientific and technical development should basically involve
following the leaders. Our strategy should be a following and assimilation
strategy. Innovation should be encouraged, but the costs and risks are too
great. In general, they should not be excessively great. The assimilation
policy, too, must not be entirely all-embracing; it must concentrate on the
technological modernization of traditional industries. This is the main
battlefield. c. Some experts believe that the results of scientific and
technological development should be diversified, and that the same standards
should not be applied throughout the country. There is currently an extensive
technological hierarchy, ranging from world-class to extremely backward
technologies. There is a great gap between the coastal region and the
interior. There should also be a preferential policy in developing science
and technology: capabilities should be concentrated on effective work in the
coastal region, with its population of 100 million, making it into a highly
developed region, before disseminating science and technology to the interior.
The extreme imbalance of scientific and technological development should be
the basic starting point for drafting the mid-term and long-term scientific
and technological development program. d. Some comrades believe that the
hierarchy of current objectives in the program is not clear and that there is
a lack of planned system of scientific and technological objectives and of
three—-dimensionality. An effort should be made to have a mutually
complementary set of economic and social objectives and scientific and
‘technological objectives. The objectives must be multilayered. The
attainment of a society that is fed and clothed and that has the basic
comforts implies economic objectives and scientific and technological
objectives. There must also be objectives inzregard to eliminating the things




that are most backward. The objectives must be of the breakthrough type.

e. Some comrades believe that the program's objectives are set too high and
that future expectations too»great and cannot be implemented. In general,
from the year 2000 to 2020, China's science and technology will find it
difficult to join the ranks of the leaders across the board. Making vigorous
efforts in individual advanced technologies is easy, but their comprehensive
popularization and dissemination is difficult. If we consider the
technbloglcal'level of China and the developed countries, the difference is no
more than 10 or 20 years, but in terms of dissemination and applications the
gap may be as great as several decades or more than 100 years. It would be
good to make an effort in hlgh-energy acelerator technology, but China lacks
the money to do so.

3. Basic Research

a. One view is that the long neglect of basic theoretical research in China

is the basic cause of the inadequate technology development today. The Gang
of Four labeled basic theoretical research as "divorced from reality" and -
~entirely eliminated it. The situation changed for the better after the [1978]
nationwide scientific conference. We must not label scientific and technical
personnel as being divorced from reality. In the 1960's, scientific and
technical personnel made an immense contribution to the development of
national defense; although they did not directly serve the national economy,
this was not a situation of theory being divorced from reality. The country
wanted them to serve national defense, and it was an area in which scientific
and technical personnel should have been involved. The program states that we
must "continue to attach importance" to basic research; this entails an
increase in investments. By the year 2000, allocations for basic theoretical
research should account for 15 percent of total research funding. Funding for
‘applied research should be even greater. b. Another viewpoint is that with
China's economic limitations, basic research, especially pure basic research
that is remote from the needs of economic development, cannot be pursued on a
large scale. In general, China cannot undertake large scientific projects
such as high-energy accelerators, magnetohydrodynamic power generation and the
like. This is simply China's situation. The state should set rational
proportionalities between basic, applied and development research. ‘

4. Developing High-Technology Industries

a. Some experts believe that China has certain definite advantages in ,
developing high-technology industries and that we should be somewhat more
optimistic. Actually, high-technology industry includes both high technology
and large-scale conventional technology. If we solve the key problems of
high technology, production costs will decline and China will become
competitive and will be able to develop rapidly. We must not divorce high
technology from traditional industries and develop it in isolation. " High
‘technology invigorates traditional industries rather than replacing them.

b. Development of high-technology industries requires that the state provide
funding and planning and create the climate. It should not be pursued in bits
and pieces. Exclusive adherence to the "single road between the center and
the countryside" model is inadequate: it involves primarily commerce and
cannot make a real maJor contribution to developing China's high-technology
industry. : : 3 .

-




5. Personnel

a. Many experts believe that the 10 years of chaos lost us a generation. 1In
the last 2 years, youth have again been subjected to the attack that
"scholarship is useless'; scientific and technical personnel have rather low
morale and there is a good deal of turnover. Our task is to train a high-
quality scientific and technical force oriented to the 21st century. But if
we continue as we are at present, the quality of the personnel will tend to
decline and there will be a lack of successors, which will harm the overall
improvement of the people's scientific and cultural level. b. The main cause
of the above situation is that scientific and technical personnel's wages are
too low, and that the wages for physical and mental labor have long been
upside down, so the scientific and technical personnel have difficulty making
a living. The policy of letting some people get rich first is correct, but
the question is: Which group? The current situation is that highly qualified
specialists are poor, while speculators are getting rich; this is not normal.
c. The program must correctly provide for a great improvement in the wages

and benefits of scientific and technical personnel. A major policy with major
measures is needed. Where is the money to come from? Some experts believe
that if we resolutely cut back certain projects there will be money enough.

d. To create the necessary manpower, particularly great emphasis should be
placed on occupational training and on developing a highly qualifled technical
and engineering contingent.

6. Increasing the Strength of Investment in Science and Technology

a. Some of the experts believe that the percentage of China's science and
technology investment is too low: the actual funding for pure research and
development is actually about 0.5 percent of the GNP, This is lower than in
the developed countries and even than in many developing countries., Our
predicted rates of investment are also lower than immediately after liberation
and in the 1950's and 1960's. b. Some experts believe that scientific
research funding should be primarily allocated by the state. China's
enterprises are very weak in terms of funds, and if they have any money they
spend it on bonuses. The program states that 50 percent of the funding of
scientific research should be contributed by enterprises, but this appears
difficult to achieve for a long time to come. Everywhere in the world, the
more backward a country is, the greater the extent to which it must rely on
government funding to develop science and technology. c. To increase
investment strength, we must also emphasize efficient use of funds. While
assuring that the priority areas are provided for, we should conscientiously
trim down projects and personnel and concentrate on "limited objectives and
key breakthroughs." At present, research projects are dispersed, facilities
are dispersed, and personnel, funding and resources are dispersed. The
benefits of science and technology cannot be constructed on a diffuse
foundation.




7. The Science and Technology Leadership System

Developlng science and technology requires a headquarters that takes
centralized responsibility and is highly efficient. The headquarters before
the Cultural Revolution had authority: everyone carried out its decisions
and on one quibbled about its prohibitions. Things have now changed greatly,
and there are actually multiple centers of authority and multiple leadership,
with much dupl1cat10n, waste and wrangling, and major undertakings cannot be
carried out. The program” should solve th1s kind of overall problem.

8. The Science and Technology System

What should the model be for China's future science and technology system?
What should the orientations of research organizations under the various
ownership systems be, and to whom should organizations for basic, applied and
development research be responsible? What should we encourage, what should we
regulate, and what should we oppose? All of these matters should be subject
to macroscopic decision-making and guidance and all should be embodied in the
‘program. b. Whether or not system reform is successful depends on whether it
has made the enterprises take more initiative in utilizing new technologies
and whether a mechanism for technological progress has been created. The
current situation is still not very encouraging. c. Some experts say that

the reform of science and technology has already had great and undeniable
achievéments, but that some research institutes entirely emphasize "creating
earnings" and use their profits for bonuses: is this orientation correct or
not? When we let research organizations enter the enterprises, will China's
multitude of medium and small-sized enterprlses be able to nourlsh research?
Tt is not realistic. The orientation of research institutes is integration
into society. Some experts stated that it is worth studying whether it is
suitable for the Chinese Academy of Sciences to have "one academy and two
systems.' d. Some experts stated that it is entirely correct and necessary
for science and technology to serve the economy and that this approach should
~be strictly adhered to for a long period. No one opposes having science and
technology serve the economy, but science and technology have their own laws.
The market cannot decide everything, and science cannot make earning money its
objective. We must not rely on the market mechanism in developing science and
technology. Even in the capitalist countries, scientific research is not
entirely concerned with earning money. e. A system for dlssemlnatlon of
agricultural sc1ence and technology should be worked out in the program.

- 9. Structure and Organization of the Program

a. The majority of comrades believe the structure as currently mapped out is
good. The introduction should cover all of the general matters and clearly
state the principles and policy of each section. The body of the text should
not repeat what has already been said in the introduction, but should discuss
the specific tasks of each field. b. The introduction should start with a




brief description of world scientific and technological development, ‘the
current strategic role and function of science and technology, and the - -
rigorous international environment that China faces. It should discuss
China's circumstancesand current tasks. Next, it should deal with strateglc
changes: di.e., the changeover from a main focus on having science serve’
defense to having it serve ‘economic development. Finally, it should ‘state
future objectives,. prlority fields and major policy measures. c. Some of the
specialists believe that the organization of the program should be revised.
The alliance of matural science and social science should make up . separate
section. Soft science should be dealt with in this section. ' Urban
development should also have its own section, becduse urban problems are
piling up. Ecology and the ‘environment should make another section. -
Pollution of the atmosphere and rivers, cutting of forests, and t
desertlflcatlon are now very severe. " China has truly reached the ¢rossroads:
There is serious waste of natural’ resources, particularly nonrenewable
resources, which is cause for distress. We should emphasize their integrated
development, 1ntegrated utllizatlon, and 1ntegrated management. 'Greening
should be made national policy. ‘Some experts also believe that dealing with
~ agriculture without dealing with' rural development is not acceptable and that
. a new sectlon on the latter subJect should be added. T '

10. Other Matters

a. Regarding the slogan of self-rellance.. One viewpoint is that self- -
reliance is an excellent tradition in China that is capable of encouraging the
people and of producing good results and that it should be emphasized in’ the
program. Another view is that the trend of world scientific and technological
development is further. internationalization.‘ The past emphasis on self- '
reliance did indeed have 1ts positlve side, but it promoted a self—contained
mentality and produced many abuses, it should no longer be advocated in =
science and technology. b. Some experts suggest that ‘the relationships
affecting China's scientific and technical development should be expressed in
terms of the following phrases "emphasis on basic, applied and’ development
research, with primacy to development research"""empha31s on both long-term
and mid—term tasks, with primdcy to the mid term"; "emphasis on ‘both
independent development and assimilation of foreign technologyj with near—term
primacy to the latter"; "emphasis on both following: along and catching up,
with near-term primacy for the former"; and “empha51s on both the coast and
the interior, with near-term emphasis on the coast." ¢. The objective of
drafting the program ‘48 to- get the obJectlves conscientiously carrled out, and
this requires the relevant POlle guarantees and a green 11ght in terms of
funding and condltions."'-’ . :




'/ "SCIENCE & TECHNOLOGY POLICY

_—

1978 Deng Speech on Sc1ent1f1c Technlcal Personnel Sald Stlll Relevant ..f

40010161b Be131ng ZHONGGUO KEJI LUNTAN [FORUM OF SCIENCE AND TECHNOLOGY IN
. CHINA] in Chinese No 1, 1989 PP 28-30, 53 v . ‘

_[Artlcle by Hu P1ng [5170 1627] AN MaJor Breakthrough 1n Sc1ent1f1c and
Technologlcal Development in Chlna"] S : . o

~,[Text] 1 Durlng the 10 years of chaos, the Lin B1ao counterrevolutlonary
clique and that of the Gang of Four brought science and technology in China to
an unprecedented calamity. Large numbers of scientific research organizations
were wrecked, and scientific and technical personnel suffered all manner of
persecution and humiliation. But the greatest damage was that in judging
science.and technology. and scientific and technical personnel on theoretical

: grounds, .they unjustly found them gullty on. two counts. The first was that
modern science and. technology are a product of capltallst consciousness and a

©" . hotbed +of -.crime that.tends to restore capitallsm. ‘The other was that

sclent1f1c .and techn1ca1 personnel are capltallst 1ntellectuals and are the
“social basis for the restoration of capitalism. These two charges were
publicized with great fanfare and d1ssem1nated w1dely, to. the extent that they
became unlversally fam111ar. Wlth these two labels, China's ‘science. and .
technology sank from sight. - .. . :lihxta., e

;,The natlonal sc1ence and technology conference held in 1978 was. a’ maJor,
epoch-making .event in China's sc1ent1f1c and cultural field following the
smashlng of the- Gang of Four and a major turnlng point in the. development of
China's: science and technology. In partlcular, Comrade Deng Xlaoplng s speech
at the. conference was a. polltlcal, 1deolog1cal and theoretical unmasking of
numerous: fallacies of the ultra-"left" tide that had been predominant for many

Yo years. .. It set right many historical disputes that. had been subverted by Lin

Biao and the Gang of Four and reestabllshed.sc1ence and technology in Chlna on
a reliable foundation.

Comrade Deng Xiaoping's speech was rich and profound and put forth numerous
incisive views. The most important thing was its emphasis on expounding the
Marxist principles that science and technology are productive forces and that
scientific and technical personnel are a part of the working class. At that
time, when the "left"-leaning tendency and its political power were still in
command, it was extremely acute and bold, urgent and necessary to state such




propositions. A serious trial of strength between Marxism and anti-Marxist
ultra-"left" ideology developed around Comrade Deng Xlaoplng s speech. " The
outcome was of course that the Marxist force in the party, represented by
Comrade Deng Xiaoping, overcame the anti-Marxist force. Comrade Deng
Xiaoping's views received the enthusiastic support of the entire party, of all
the people, and of all scientific and technical personnel and produced a
powerful and far-reaching influence on subsequent work.

2. The idea that science and technology are productive forces is essentially

a basic principle of historical materialism. From the viewpoint of historical
materialism, product1ve forces are formed of the materials of production and
manpower. The use of the materials of production has always been related to
the specific scientific and technical level, and manpower is personnel with
specific scientific and technical knowledge. People's use of the implements
of production and their mastery of production capabilities have always been
highly uneven and labor productivity has always varied widely; ultlmately,
this depends on differences in scientific and technical level. Marx said,
"Labor productivity is governed by numerous circumstances, including the
average proficiency of the workers, the level of scientific development and
the extent of its use in processes." He also stated that "Labor product1v1ty
develops constantly along with science and technology." (Ma~en quanji
[Complete Works of Marx and Engels], Vol 23, pp 53, 664) . Hence, science and
technology are components of productive forces rather than belonging to the
superstructure, to say nothing of being a product of cap1tallst
consciousness.” When we constantly state that science and technology are part
of spiritual civilization, we refer to the fact that they have created lofty
spiritual values such as the search for truth, the spirit of innovation, and
the like; we do not refer to class consciousness. Science and technology are
productive forces: they have no class character and can be used by either the
bourgeoisie or the proletariat. When we speak of modernization, we refer to
the use of modern science and technology to transform the entire national
economy and to establish it on the basis of large-scale production that makes
use of modern science and technology. To label scientific and technical
personnel as "capitalists" is to deny the key p031t10n and role of . sc1ence and
technology in socialist construction.

The correct theoret1cal determination of the affiliations of science and
technology and the clear understanding that science and technology are not
states of consciousness, but are productive forces, laid the 1deolog1ca1
foundation and created the most favorable conditions for China's scientific
and technological development in the modern period and for the union of
science and technology with the economy. In 1981, China enunciated the new
principle of coordinated development of science and technology, the’ economy
and society and clearly specified that promoting economic development is the
primary task of scientific and technological activity. Subsequently, we also
stated the strategic principle that science and technology must be oriented to
economic development and that economic development must rely on science and
technology, which further enriched and improved the general policy forL
development of science and technology. In 1982, at the 12th party congress,




science and technology were included among the strategic foci of China's
economic development. 1In 1983 the central party authorities and the State
Council leadership issued the urgent assignment of meeting the challenge and
opportunity of the world revolution in new technology, calling upon leadership
- personnel at all levels to attach even greater importance to science and
technology, and stating that with mankind facing new turning points and tests,
we must rouse ourselves and strive to catch up with this great world
revolutionary tide, rather than being left behind and missing out. To further
liberate scientific and technological productive forces, in 1985 the central
authorities made the decision to carry out a reform of the science and
technology system in which they enunciated the viewpoint of converting
scientific and technological results to commodities. Since 1986, we have also
announced the "two policies" (loosening restraints on scientific research
organizations and on scientific and technical personnel) and the policy that
science and technology should enter the economy and grow into the economy. At
the 13th party congress, developing science and technology was raised to a
leading position in China's economic development strategy, and the idea that
science and technology will make China prosper and the historical task of
conscientiously converting economic construction to a reliance on scientific
and technological progress were enunciated.

China's scientific-technical and economic development over the past 10-odd
years makes evident the correctness and importance of the theoretical

thesis that science and technology are productive forces and the great
influence that it has had on China's modernization. In a certain sense, the
specification of China's principles and policy of scientific and technical
development over the last 10-odd years and the establishment of a series of
new concepts were inseparable from this revolution. And it was under the
leadership of these ideas that the linking of China's science and technology
with its economy was able to achieve such great results.

At present, the important position and role of science and technology have
been unprecedentedly heightened. At a recent reception for foreign visitors,
Comrade Deng Xiaoping stated that science and technology are not simply
ordinary productive forces, but are "primary" productive forces. In other
words, they are the primary, most active and decisive factors among the
productive forces. Increasing social labor productivity, strengthening the
country's power, improving the people's quality of life and satisfying the
continuously growing material and cultural needs of the entire society all
depend on scientific and technical progress. The world revolution in new
technology that is now proceeding by leaps and bounds has made science and
technology penetrate all aspects of human society to an unprecedented extent.
The fierce economic competition is increasingly developing into a competition
in science and technology. In this competition, if economically backward
countries attach due importance to science and technology and grasp their
opportunities, they will be able to advance rapidly; and countries that ignore
science and technology will inevitably fall behind economically and will
gradually decline. Currently, China is in the initial stage of socialist




society, and we shoulder the double task of promotlng the revolution in
traditional productlon and ‘catching” up with the 'world revolutlon in new"
technology. - The key to‘carrying out “these ‘two - tasks- cons1sts "of un&averlngly
relying on scientific and- technolog1ca1 progress. In thése terms, we can
understand the profound pr1nc1ple of raising ‘the’ development of sc1ence and
technology ‘to-a primary position: 4in the"- strategy for” natlonal economic
development and the profound 1mp11cat10ns of treat1ng sc1ence and technology
as prlmary product1ve forces."’ -
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3. Once we recognize that sciencé and technology aré productlvé forces we
‘must necessarlly answer “the ‘question whether. ‘persons engaged in sc1erce and
technology are mental laborérs or exploitérsi and “in partlcular under
China's current circumstances, whether scientific ‘and ‘techmical personnel are
part of the working class or part of the bourge0131e. This dispute has long
been subverted. Starting in the early 1950 S5 and partlcularly with ‘the 1959
- anti-rightist struggle, China's intelléctuals were labeled*as- capltallst ' '
intellectuals. " In the Cultural Révolutidn this viewpoint ‘was” carried ‘to its
- -‘extreme. The 1ntellectuals became" "loathsome good—for-nothlngs and famous
*'scholars became reactlonarles in powerl R

What are the basic views of'Marx1sm onh this" subgect” The 1ntellectuals‘
themselves are not a séparate’ class. “In’ capitdlist soclety, ‘other “than'‘a’ very

" small number of capitalist elements who attdch themselves to’ capitalist or who
themselves have capital and pract1ce exploltatlon, ard ‘gomé frée” profe331onals
who do not exploit others and are not exploifed by others, the majorlty of
intellectuals are mental workers who dré hired by’ the capltallsts and’”
exp101ted by them. Marx and Engels’ always called them ™ product1on workers,"

" "production 1aborers," proletarlans engaging in mental ‘labor;" who created
surplus value (Op. cit., Vol 26, Part 1, pp 443 and 432) " Marx and Engels
never classified these people as- cap1ta11sts on the ground that - they ‘could be
influenced by capitalist’ thought because’ from- the»viewp01nt of historical
materialism, the basic criterion by Whlch ‘thé classes are" ‘distinguished is
simply people's economic positlon. To class1fy thegintellectuals ‘urider the
socialist - system as capitalists’ is" ‘even more absurd. - -Under the present
circumstances, more than 90 percent of” ouf"ntellectualé have been nurtured
by the party itself since liberation)’ “and two—thlrds -hdve “comé ‘from working-
class origins. Even the intellectuals' from- non—worklng“claSS origlnskhave been
educated for many years by the party and ardently ‘16vé ‘the party and -
socialism; their wages are their only source of livelihood, and they of
course belong to the category of proletarlans performlng intellectual labor a
part of the working class. The ‘only" respect 'in which they differ from :
'phys1cal laborers is in the social ‘division of flabor': héw could we regard
them as a alien group because they have‘knowledge, treat1ng them as part of

the bourge0131e‘7

We can go a step farther and conclude that sc1entif1c perSdnnel not” only are a
part of the working class, but‘are the most’ knowledgeable ‘most ‘exemplary,
most advanced part of the working ‘class, ‘From the standpoint "of: historical
materialism, the reason thatijuaworklng ¢lass is hlstorlcally the most
advanced class w1th the greatest prospects and the reason that 1t can take a
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leadership role in the revolution is none other than the fact that it
represents. newly: arising productive ‘forces and promotes the continuous advance
of productive forces. Since science and technology are the most vigorous, -
decisive: factor in productive forces, the mental ‘workers who unite directly
with science and technology and utilize the d1rect1y fas printed] in production
and management naturally are the most ‘progressive and most exemplary elements of
the working class. “In: this sense, scientific and " technlcal personnel are the
vanguard. of the working ‘class who lead the way in’ attaining knowledge and that
best embody scientific -and technological productive forces, this view does

not in any respect intentionally "elevate" the image and historical position

of scientific and technical personnel but instead is a restoration of the
,original historical situation."*" - :

rCorrect resolution of the problem of the class affiliation of sc1ent1f1c and
technical personnel and ‘of the entire ‘intellectual sphere laid the theoretical
foundations and created ‘the most favorable conditions for large-scale
utilizatlon of scientific and technical personnel and intellecétuals in the new
period to intellectualize and revolutionize the cadres, for thorough use their
splendid contributions., Since the 3d plenum of the 13th party congress, many
important party and'st, e;documents have emphasized the importance of
uw-implementing the policy‘on the’ intellectuals and have emphasized respect . for
“knowledge, respect for talent, ‘and thorough utilization of the intellectuals'

. special strengths, enabling them to devote themselves entirely to scientific

research, engineering ‘and technology, teachlng, creative activity, management'
administration and other specialized activities.. 'The documents request that
in making major policy decisions in-all ‘areas, ‘the party and government
conscientiously listen to; ‘the views of the relevant experts and invite experts
to take part in research evaluation and the writing of drafts. They
_emphasize bold selection of 1eadership personnel from the ranks of the
intellectuals and An particular the selection of the best young and middle-
aged experts. to serve “in leadership groups at all levels.v In addition, many
measures have been taken to improve the’ working ‘and living conditions of
‘scientific and technical personnel.} Chinese scientific and technical
personnel of ‘the - older and younger generations and the entire intellectual
sphere can contribute their wisdom and strength to: the socialist fatherland as
. full partners and with self—respect, and will never again be subjected to
various types of political discrimination, censure, exclusion ‘and -attack.

4, As modernization becomes more thorough the position and role of science-
and technology and of scientific and technical personnel become’ increas1ngly
important. . As ‘we' review Comrade Deng Xiaoping s important speech of 10 years
ago, we. become increasingly ‘aware of its wisdom and penetration. We further
‘realize the strategic position and role of science ‘and technology, and
understand that giving further scope to the initiative and creativity of
scientific and téchnical persornel remains an important task for the entire
party and the entire country. In the last 10 years, although the party and
government have . made major efforts in this connection and have achieved major
results,. the constraints of 3, 000 years of the concepts of the small—farming
-economy, - the influence ‘of ‘more than 30 years ‘of the "better left than right"
1deolog1cal trend, and the errors ‘of neglecting science and’ technology,
despising knowledge, and discrimination against the intellectuals, both in the
party and in society, still have not been eliminated. In addition, Ch1na




still suffers from many material difficulties, and as a result, we are still
behindhand in improving the wages, benefits and material circumstances of
scientific and technical personnel. 1In our real work, blind management that
does not respect expert opinion and fails to act in terms of objective laws is
still common. Respecting knowledge and talent has still not become the
prevailing style. These facts all indicate that learning from, implementing
and executing the spirit of Comrade Deng Xiaoping's directive remains a long-
term process and that it is still necessary for the party and government, and
in particular the cognizant scientific and technological departments at all
levels, to accord it due importance and gradually solve the problem.
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SCIENCE & TECHNOLOGY POLICY

‘Technology in the Special Economic Areas in Changchun

40081031a Jilin JILIN DAXUE SHEHUI KEXUE XUEBAO [JILIN UNIVERSITY JOURNAL-
SOCIAL SCIENCES EDITION] in Chinese No 2, Mar 89 pp 30-38

‘[Article by the Nanhu-Nanling Area Strategic Planning Topical Group:
"Research on Strategic Planning for the Nanhu-Nanling [South Lake and
South Ridge] High Technology Development Region in Changchun"]

[Excerpts] Editor's note: This article was written on the basis of the
"Changchun Nanhu-Nanling High Technology Development Region Strategic
Planning Research Report." This research project was assigned by the

Jilin Provincial Science and Technology Commission. The Changchun City
Science and Technology Commission did the actual organizing. It was a

soft science project participated in by the Changchun Branch of the Chinese
Academy of Sciences, Jilin University, Northeast China Normal University,
Jilin Province Economic and Technical Development Research Center, Ministry
of Water Resources and Electric Power Songliao Commission Water Resources
Protection Bureau, Changchun College of Optics and Fine Mechanics, and
other units. It passed expert appraisal and examination directed by the
Jilin Provincial Science and Technology Commission on 20 April 1988.-

The Jilin Provincial People's Government decided to establish the '"Changchun
Nanhu-Nanling New Technology Development Park" on 13 May 1988 on the basis
of this research project,

I. Current Situation in the Nanhu-Nanling Area
A. The advantages of developing high techndlogies
1. 1Intellectual resources

The essential condition for developing high technologies is concentrated
intellect or concentrated knowledge. Changchun City is the home of the
Jilin Province CPC Committee as well as the political, economic, and
cultural center of Jilin Province. The Nanhu-Nanling region in south
Changchun City is a scientific research and cultural area with concentrated
intellect. Changchun City has 770 S&T personnel per 10,000 population,
first place among China's large and medium-sized cities. The city has 28
full-time institutions of higher education, 18 of them in the Nanhu-Nanling
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area, These 18 unlversities have 310 professors 1 255 assoclate professors,-
4,037 instructors (these are 1987 personnel statistics), and over 3 000 ‘
' enrolled graduate students. . I RLIES N , IR S

The Nanhu-Nanllng area. has 39 scientific research organs ‘and-a total of
9,476 scientific research personnel one~half of whom are advanced and
m1d level S&T personnel R o TN LI IS S

The Nanhu-Nanling area also has 12 design academies. They have more than
4,000 S&T personnel, two-flfths of them with advanced and mid—level JOb

titles.

Starting in the late 1950's and early 1960's, the state;built several
plants in the Nanhu—Nanling area which were dominated by production o
of electrical products, optical precision instruments, semiconductors,;'b"
and so on. They have a rather large proportion of 'S&T personnel who
bas1cally possess the conditions to absorb new technologies.‘,gq‘

The Nanhu-Nanling area has 883 S&T personnel per 10 000 population, of
which 58 are advanced S&T personnel. ' The ratio between advanced, mid—level

and elementary S&T personnel is 1:4.8:4,9. The' advanced S&T personnel

include 91 teachers with doctorates .and “1,500 with ‘master's" degrees. ThlS
shows the rather high average scholarly levels of the'Nanhu-Nanling area's .
S&T personnel : B R U Y o

2. Technical equlpment

Data from the 1985 Natlonal Science and Technology Survey indicate that

most of the precision scientific’ instruments in Changchun City are.
concentrated in the Nanhu—Nanling area, . It ‘has all.23 of the" required
large-scale precision instruments under unified administration by the

State Science and Technology Commission, including large electron mlcroscopes,
electronic probes, ion injectors; mass spectrometers,: integrated color '
mass spectrometers, quaternary diffractometers, 1aser ‘Raman - spectrometer
photometers, nuclear magnetic resonance wave . spectrometers, ion color
spectrometers, and so ‘omn.: Testlng -and computing personnel have been

trained for quite some  time and are technically skilled B :

Among the prlmary 1nstitutions of higher education and research institutes .
in the Nanhu-Nanling area, national level and - Chinese Academy ‘of Sciences
open laboratories which, have ‘been. ‘built or ‘are: ‘t6 ‘be bu11 ﬁinclude N '
laboratories for enzyme . engineering, applled optics, rare-earth chemistry
and physics, energy spectra, modern electrlcal analytical chemistry, ‘
integrated opto-electronics, artif1c1a1 1ntelligence, polymer agglutinated
state physics, and otherso» The state: has 1nvested enormous funds in
these laboratories and ‘their equipment is- precise and of excellent quality.
It is a material guarantee and. experlmental base area for developing high
technology and new products. R S R : Lo i :

ifitiiht“




The’ Nanhu-Nanllng ‘drea's* 11brar1es "hold collectlons 'of 12 mllllon volumes, -
and institutions'of highér ‘education have ba51cally formed a network for
collecting and circulating scientific and technical*information. Many
units now use computers for 1nformat10n searching, which has made it
convenlent for S&T personnel to consult 1nformat10n abstractso B G

5.

3. Scientific and technical capab111t1es

The vast number of ‘'S&T personnel in the" Nanhu-Nanllng area have contrlbuted
to the staté Since ‘the “hation was Fourided. They have made outstanding
achievements in research on the "two bombs and one satellite" [atomic

and hydrogen bombs, artificial satelllte] and the realm of the basic
sciences. Incompléte stat1st1cs on S&T achievements of the Nanhu-Nanling
area from 1980 to l§84 show ‘they' made 1,020 scientific research achievements.
This is partlcularly true 6f Staté’ Natural Sciences Awards and State ”
Invention Awardsy” Changchun C1ty 1s one of the c1t1es whlch has recelved

the most high~level ‘awards.

B. Adyantageous;r“élmsiforﬁhigh*techn61ogy inythemNanhu;Nanling area

1. The realm”ofgeléétfonic*éompﬁfersﬁ'“’" v

The Nanhu=Nanling ‘area’ currently ‘has four ‘institutions of hlgher educatlon,»
three research institutes, six enterprises under ownership by the ‘whole’
people, and eight collective enterprises involved in scientific research

and production of electronic computers. Jilin University began developing
artificial 1nte111gence rather early and has attained advanced levels wii thin
China in the“areas’ of theorem verification and expert systems’ ‘research.

They have made ach1evements in developlng expert systems for petroleum,"
geology, meteorology, med1c1ne, ‘and other fields. "They have begun developlng
the fifth generatlon of computers ‘photon computers, and optical disk
memories, Changchun s advantages in electronlc computers 11e 1n the area

of software.,_* ' -

2, The realm of elect onlcs, optlcs,‘and opto—electronlcs

Jilin University's reséarch levels are flrst in Chlna in the dreas of
silicon and galllum—arsenlc epltaxy technologles, binary system, ternary
system, and quaternary system semiconQuctor materlals, opto-electronlc

materials’ and components, and semlconductor lasers. o

0pt1cs is one of Changchun s b1ggest advantages and they have made major’
contrlbutlons in"seientific fresearch.  They hold substantlal ‘advantages

in optical de51gn, opt1cal glass and crystals, ‘optics technologies,
opto-electronic ‘code 'disks, optical gratlng technologles, and optical
instrument deveiopment. The Changchun Institute of " Optlcs and Fine
Mechanics i§ China's sole institution of “higher educdtion which provides
specialized integrated training for optics, fine mechanics, and electronics
personnel., = The Nanhu~Nanling area has four rather large optics plants
which are the foundation for the development of the optics industry.
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3. The realm of new materials

The Nanhu-Nanling area's advantages in new materials are in the fields of
polymer materials, luminous materials, magnetic materials, and opto-electronic
materials. Quite a few scientific research personnel in the Nanhu-Nanling
area are working on polymer materials, centered mainly in the Changchun
Applied Chemistry Institute and Jilin University. Jilin University's
artificially synthesized diamond film has a rather high scholarly level

and substantial economic benefits. Several achievements have been made

in the area of engineering plastics. A large number of talented people .

in the Nanhu-Nanling area are working on radiation cross linking materials.
Three-fourths of all Chinese personnel working in this field are concentrated
here and they have made substantial achievements. Heat-shrink materials

are now being produced in small amounts and providing considerable benefits.
The levels of development of solid luminous materials and of III and V group
compound materials are first place in China. Rather high levels have

been attained in the areas of volume and functions with barium fluoride

and calcium fluoride crystals, and they can be exported in large amounts,
Levels in rare earth magnetic materials, plastic magnetic materials, and
other opto-electronic materials also fall within the scope: of the Nanhu~-
Nanling area's materials advantages.

4, The realm of bioengineering i

Nearly 300 talented people in the Nanhu-Nanling area are involved in
biotechnology development and research., Jilin University is now building
China's only enzyme engineering laboratory, and major advances have been
made in enzyme structure and function, enzyme molecular chemistry modifi-—
cation, and production of enzyme products. Northeast China Normal
University has made technical achievements in genetic engineering,
polysaccharide biochemistry, microbes and fungi development, and other
areas, and some have attained advanced levels within China. The Changchun
Biological Product Institute has made major advances in research on various
types of vaccines and is one of China's most important vaccine production
base areas., The Jilin Provincial Light Industry Design and Research Academy
has mastered the glutamic acid, lysine, yellow maize wine, and other
fermentation’ technologles and transferred them to enterprlses.

C. The main problems in developing high technology in the Nanhu-Nanling area

1. Lack of matchup between scientific research capabilities and technical
capabilities, ‘Although the Nanhu-Nanling area has scientific and technical
advantages, actual research indicates that scientific research and educational
forces are rather strong while design and technical forces are very weak.
Technical forces in most enterprises are extremely thin and their ability

to absorb and develop new technologles is poor.

2. Changchun City's economic forces are not strong. Changchun has a
population of 1.8 million but only 9 billion yuan in value of industrial
output, and the industrial value of output in the Nanhu-Nanling area
accounts for just 9 to 10 percent of the cityas a whole.
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3, Disjointed administrative systems are not conducive to integration of S&T
with production. For a long time, S&T and economic decision making and
planning have been detached from reality and there is no coordination »
between the parts of the system. Everyone manages things in their own way
and very few truly decide real problems on the basis of objective S&T and
economic laws. .- . :

4, There is a lack of preferential policies for attracting talented
people. - Many advanced and mid-level personnel are leaving Changchun City
while many elementary personnel are entering the city.

II. Planning Goals for the Nanhu-Nanling Area
A, The strategic'significahcé of building the Nanhu-Naniing area

1. Use the challenges China faces to see the necessity of developing high
technology. Developing high technology is mot just a tide in the developing
nations. It is also a primary way to invigorate the economies of Third
World nations., High technology has become one of the motive power which
promotes economic and social development in the world. [passage omitted]

2. Use economic development in Changchun to see the necessity of establishing
the Nanhu-Nanling area, The State Council pointed out in its reply to the
"Comprehensive Urban Plan for Changchun City" that: '"Future development

in Changchun should make full use of advantages in the areas of scientific
research and education. Build Changchun City into an economically
prosperous, scientific and educationally developed, environmentally
beautiful, and convenient living socialist modern city." The biggest
problem in Changchun's economic development at present is still the

adoption of quantitative expansion extensive economic models which rely
primarily on inputs of capital and labor power for economic growth.

Technical progress factors account for only about 30 percent. The gross
value of industrial and agricultural output in Changchun City during the
Sixth 5-Year Plan grew at a 10.7 percent yearly increase (11 percent for
industry). The annual growth rate in the Seventh 5-Year Plan was 9.7 ‘
percent yearly increase (9 percent for industry). If we continue to follow
this type of economic development pattern in the future, the city's ‘
3,000-plus enterprises will still maintain the original industrial structures
and it will be very hard to ensure sustained stable growth of Changchun
City's economy after 1990. This requires that Changchun City's economy
gradually make a transition from a "quantitative expansion-type economy"

to a "technical progress-type economy' and "performance-type economy."

The intellectual advantages of the Nanhu-Nanling area of Changchun City

are undoubtedly the predetermining condition for building a high technology
development zone. By building this area, we are creating a "micro-climate"
which will "release" the "energy" contained in these intellectual resources
in an interior city. With preferential policiesto initiate and ratiomally
utilize these intellectual resources by converting them to technical and
economic advantage, a powerful motive force would be formed to promote
economic development. This means the formation of a benevolent cycle of
intellect——technology-—economy4—intellect in the Nanhu-Nanling area.
[passage omitted] '
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C. Strategic planiing goals for the Nanhu—Nanllng area ¢

1. The deployment model for the Nanhu-Nanllng area '
Deployments in the Nanhu—Nanllng area” will adopt an umbrella~shaped
radiative source model. 1) First, select a’ "suitable section:iof road in
the Nanhu-Nanling drea ‘and build-a ""Changchun S&T Street" like the elec-
tronics street in Zhongguancun, Beijing, and encourage the entire-eity to .
engage in high technology development and management activities, while at-
the same time attracting hlgh technology " research and development personnel
or units from China and foreign countriés’ to open up enterprises .and shops
on this street., Make this the first step ‘in creating the Nanhu-Nanling °
area and gradually 1nv1gorate h1gh technology’ development, production, -and
management activities.  2)° Unused vacant land in tne Nanhu-Nanling area
can be demarcated with the government or institutions of higher ‘education,
research institutes, and enterprises providing capital to build a high:.
technology enterprise "'ncubator" to serve as a high technology product"‘
development centero"Bj To maintain the beautiful environment’ in’ tne
Nanhu~Nanling area, it ‘would be best not to build more large enterprises
which consume large amounts of energy; use a ‘great deal of'watetr, -and cause
serious pollution. '4) An’ approprlate “area can be selected outside the:-
Nanhu-Nanling area’ (including the city's suburbs and counties under'its
Jurlsd1ct1on) to establlsh biotechnology enterprises and new materials
technology enterprises; “In this way, the Nanhu-Nanling area would be a-
high technology- radiation ‘source which would radiate its advanced scientific
research achlevements and technologies to all of Changchun’ City and all
of Jilin Province, and even to other regions throughout China. This is a
rather ideal deployment model for the Nanhu-Nanling area., = & @7 it =

The Nanhu~Nanling area's high technology enterprises are open enterprises
which are oriented toward the world. Thus, competition in international
markets and establishing -a window for export-oriented activities should be.
the primary goals of all development and economlc act1v1t1es 1n the
Nanhu-Nanling ‘area, A A

2. Planning goals

The strateglc plannlng goals for the Nanhu-Nanling area’are: -use éystemé
development of the area's scientific résearch and educational-advantages™

and promote multi-level and multl-pattern integration of scientific research:
with production, accelerate the pace of conversion of scientific ‘research
achievements and assimilation of imported technologies, accelerate technlcal
transformation in traditional 1ndustr1es, ‘focus on development of knowledge-*
intensive 'and technology—1ntens1ve products, promote coordination of S&T,

the economy, and society in the area, -and invigorate ‘the ‘dconomy of ‘Changchun
City. After about 15 years, the gross value of industrial output from the
Nanhu—Nan11ng -area would -reach & b11110n yuan -and overall S&T ‘levels WOuld
attain advanced nationwide levels -and énter the advanced ranks of the -

world in some S&T realms. - Moreover, ' the reglon s per capita GNP would

attain advanced levels within China for the ‘same period, -and: thére would
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be.éompfehehsivé'imprOVéments'in the Quélity_dfnlifé,~qtaiity of ‘services,
and environmental quality in the Nanhu-Nanling area, -

The nucleus of ‘the strategic goals for the Nanhu-Nanling area is to promote
_economic development, expressed mainly as an increase in the gross value of
industrial output, and gradually increase ‘the gross value of output in

high technology industries to a substantial portion of Changchun City's
industry.  According to 1985 statistics, the value of output for high
technology products in the Nanhu-Nanling area was just 240 million yuan,
equal.to 43 percent of the gross value of industrial output for the
Nanhu-Nanling area and 3.6 percent of the gross value of industrial

output for Changchun City. Development forecasts for the Nanhu~Nanling
area indicate that with 1985 as the base year, the. value of output from
high technology in the Nanhu-Nanling area could reach about 500 million
yuan within 5 years, while the value of output from the area's traditional
industriesfcould reach 530 million yuan  (calculated at a 10 percent average
annual growth rate), so the gross value of industrial output in the
Nanhu-Nanling area would reach 1.03 billion.yuan. The next 5 to 10 years
are precisely the growth period for most high technology products now being
developed in Changchun. The value of output during the growth period of
high technology products in foreign countries has in general grown at an
annual rate of more than 20 percent or even much higher rates. If we
compute on the basis of a 25 percent average annual growth rate, after

15 years from the start of implementation of the Nanhu-Nanling area plan,
the value of output in high technology industries in the area could reach
about 3 billion yuan and the added value of output in traditional industries
would push the gross value of industrial output in the Nanhu-Nanling area
past 4 billion yuan. ; T ' c

;3. IdéééNfbrfphésed_implemehtation,

To attain the above strategic goals, about 15 years would be required from
the start of .implementation of .the strategic plan for the Nanhu-Nanling
area to basically achieve a scale in the area. These ‘15 years can be.
divided into three stages: ' B

a. Initial period - the capital accumulation period. This stage will
mainly involve development of small-scale or administrative-type high
technology products. On the basis of a focus on development of 20 high
technology starting projects, three to five high technology industry growth
points with a value of output in excess of 10 million yuan will be supported
and the traditional industries of the Nanhu-Nanling ‘area will be transformed.
New administratiVE,management.systemsvwith ful1;deve1oﬁment vigor would

_ be established and scientific research, development, production, and -

management:bolony'advantages would be formed., =~

b.- Middle period - the high technology industry development peried. During
‘this stage, on the basis of the State 863vPlan’and_the‘preliminary’formation
of high technology industries, certain focal projects will be chosen for.
investment and development to build one or two high technology industry

base areas influential within China, and renovation.of management systems
will be completed. ‘ o SRR o :
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c. Later period - the high technology development zone formation period.
This stage will bring rapid and stable development of high technology
industries to the Nanhu~Nanling area and make it one of China's high
technology radiatioh centers, It will establish entetrprise group colonies
with stronger economic capabilities and attain a preliminary scale in the
high technology development zone.

Implementation of each stage will require about 5 yearééy
III. The Focus of Plans for the Nanhu~Nanling Area

The principles for determining the focus of plans are: S&T development
trends, S&T advantages in the Nanhu-Nanling area, the needs of economic
development in Changchun City and Jilin Province, and projected results
in high technology markets, Preliminary debate has led to the following
high technology planning projects (medium and long-term projects) and
starting projects for the Nanhu-Nanling area:

A, High technology plan projects

1. In the area of microelectronics and computer technologie@' 1) Electronic .
computer software; 2) Artificial intelligence computers; 3) Network and
distributed-type computer systems; 4) Optical disk memories; 5) Computer-
aided design (CAD) and computer-aided manufacturing (CAM).

2. In the areas of optics, opto-—electronics, and automation technologies:
1) Basic optics technologies, optical lenses, mid-grade and top-grade
cameras, optical instruments, and optical engineering; 2( Lasers and
application technologies, laser measurement and processing equipment,

laser screening and treatment facility, laser spectrograph; 3) Opto-
electronic technologies, light-emitting diodes, new types of optical
sensors, new types of photoluminescent and electroluminescent devices and
display equipment, optically integrated and concentrated opto-electronic
components, and optical fiber communications materials; 4) Opto-electronic
code disks and numerical dlsplay and numerical control technologies,
circular diagraphs and displacément measurement grating graphs, and
numerical display and numerical control processing equipment; 5) Information
transmission technologies, new types of movie and television devices,
materials, and equipment; and electromagnetlc screenlng and superconductlng

materials.,

3. 1In the areas of new materials téchnologies: 1) Aluminum alloys, rare
earth and aluminum alloys, and other special alloys; 2) New types of special
cast iron and metallic compound materials; 3) Optical glass, plastic optical
materials, and artificial crystals; 4) Semiconductor opto—electronic
materials; 5) Engineering plastics; 6) Irradiated polymer materlals‘

7) Film polymer materials; 8) Polymer assistants and 01lf1eld polymer
materials; 9) Polymer adhesives.
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4, 1In thevrealm_of bioengineering: 1) New enzyme products; 2) Unicellular
proteins; 3) New bacteria strain; 4) Improved crop and animal varieties;
5) Biological pharmaceuticals; 6) Food additives; 7) Vaccines.

B. High technology starting projects

1. 1In the realm of microelectronics and computers (three projects):
1) Electronic computer software; 2) The Cambridge ring local area network;
3) Intelligent products for use in vehicles.

2. In the realm of optics, opto-electronics, and automation (seven projects):
4) Machine tool industry numerical displays and numerical control equipment;
5) Electronic printing equipment; 6) Static electricity dust removing - . :
product series; 7) Optical lenses and top and medium—-grade cameras;

8) Eyeglass 1ndustry,‘9) Intelligent household electrical appliance products,
10) Lasers and laser medlcal equipment, . v

3. In the realm of new materials (eight projects): 11) Aluminum alloys,k
12) Engineering plastics and polyetherketone; 13) Radiation thermal cross
linking materials; 14) Polymer film materials; 15) Color washing and
printing mixtures; 16) Plastic optical materials; 17) Artificial crystalllne
barium chloride and calc1um chloride; 18) Fluorescent powdero

4, 1In the realm of bloenglneerlng (two projects): 19) For zymin, Chahgchun
City should build an enzyme pharmaceutical plant with a yearly productlon
capacity of 1,000 tons; 20) Urokinase, :

C. High technology industry groups (six)

1. Computer grdup.

2, Photographic materials group.

3. Numerical display and numerical control group.

4. Engineering plastics group.

5. Luminescent materials group.

6. New enéyme products group; [passage omitted]

IV, Operational Mechanism of Nanhu-Nanling Area

1. Make intellectual.development the vanguard. Management measures in

the Nanhu-Nanling area should benefit intellectual development., Intellectual
development refers to the liberation of man's intellect from his brain
and integration with practice to create wealth for society.  The primary -
task for the Nanhu-Nanling area is to create conditions which attract

and concentrate S&T personnel. Thus, preferential policies in ‘the Nanhu-
Nanling area are first of all policies which give preference to S&T persomnel,
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2. Support pioneers in establishing enterprlses.' " The high technology
development region should actively support pioneers in establishing enter—
prises and encourage inventors to convert their- 1nvent10n achlevements '
themselves into material products. The Nanhu—Nanllng area should "foster"
and give policy preferences to high' technology enterprises created by S&T
personnel, Pioneer centers can be established for special training of
pioneers and to provide experimental, capltal technical consulting and
other conditions to pioneers.; ’ ‘ S ' o

3. Encourage “flssion in old enterprises. Having old enterprises which
produce traditional products undergo '"fission" to create new enterprises
which produce high technology products is one important way to' form high
technology enterprises, The" advantages of this method are that the -
pioneers in the old enterprises have already been tempered in all areas
and have definite technologles and experlence,,so the’ success rate 1s “high
and the risk small. .

4, Encourage cooperatlon by univer31t1es, reSearch 1nst1tutes, ‘and énter-
prises, Close integration of institutions of higher education, ‘scientific
research organs, and industrial enterprises is an 1mportant ‘aspect of
operational mechanisms for ‘management systems in ‘high technology development
zones and the governments of many developed natlons have tried all possible
methods to promote this type of cooperatlono High technology development
zones should encourage ‘universities and research institutes to establish
hlgh technology entérprises, either by themselves or in conjunction with
enterprises. - University faculty members and ‘'scientific research personnel

can take on joint appointments at enterprises and S&T personnel in enter-
prises can receive tralning at universities or do development and research

A P011c1es, Laws, and Regulations E
There are two main experiences in. forelgn countries in developing high

technology: one is establishing laws, the other is formulating preferential
policies. e I e - ,

In setting up the Nanhu—Nanling area, the flrst thlng is to establish :
provincial laws to confirm its essence and status as an S&T special *
economic zone and then to implement ‘special’ preferential policies like

investment policies, technology policies, high technology enterprise
operation policies, personnel pollcies, taxation pollcles, educational
policies, 1nformat10n policies, and 80 on.’ii : . :

The nucleus of policies implemented durlng ‘the creatlon stage of the
Nanhu-Nanling ‘area is to attract investment ‘and personnel Thus,;we first
of all should 1mp1ement the following pollcies. . s :

A. Investment policies
For 5 years after establishment of the Nanhu—Nanling darea, the provincial

and city governments should set aside a specific amount of capital each
year to build and 1mprove communicatlons, transportation, residentlal,,'




and various,public service facilities to: create an excellent investment.:
environment. for Chlnese and foreign 1nvestors and- to improve the. 11v1ng k
conditions. of ploneers.j~.Aar TR N TIPS o AT
Establlsh a rlsk 1nvestment bank or rlsk fund comm1351on, and encourage
Chinese and. fore1gn bus1ness units, plants and business,.and individuals .

to participate in risk investments. ' The risk capital raised can be used

in the form of loans to. support the units and individuals .who are pioneering-
high technology industries. Social capital raising also can be done via
bonds.:and debentures, shares, "and various other arrangements including n“ .
maklng use.of .the latent.roles of various factors of production already
imported..: S1mp11fy examlnatlon and approval procedures for investments . -
by forelgn bu31nessmen. . cemt e Fost T

B. Iechnology;transfer“policies f e n B e
The Nanhu-Nanling area will permit units or individuals to come to the
area to.transfer advanced technologies or establish - -enterprises., Their
technology transfer fees can be taken out of product profits .and .paid in
full in the form of cash in scheduled .payments to:.units or 1nd1v1duals,=:‘7
or they can. become shareholders for the cost--of the tethnology.and .
implement . proflt dividends. .The ‘technology transfer fees, shares, and .
d1v1dends earned by 1nd1v1duals can be exempted from income taxes. -

The NanhuaNanllng area should prov1de affluent 11v1ng cond1t10ns to all
Chinese and. fore1gn\experts who come to the area to transfer their advanced
technologles.T The.Nanhu-Nanling area should aid in.providing :employment
for famlly members-and ‘education and employment opportunltles for ‘the-
children of those who are’ w1111ng to take up res1dence in the area.

C. Personnel 1mport1ng pol1c1es "

Personnel are a key factor in bu11d1ng the hlgh technology development zone, .
There will be no breakthroughs in construction of the Nanhu-Nanling area .
without rather attractive persommel importing policies. The Nanhu-~Nanling
area should become a paradise for all categories of S&T personnel, manage- -
ment personnel and- risk-taking entrepreneurs. . The Nanhu-Nanling area - _
should provide opportunities for them, particularly ‘for middle-aged and young
S&T and management persomnel, .to satlsfy the1r bu31ness asp1rat1ons and - :
competitive desiresorc‘-<n s ;o T R A - P

A hiring system, contract system, concurrent appointments, and other methods
can be used for S&T personnel and administrative management personnel who
come .to. work in the Nanhu-Nanling area. Their original units .should not
neglect wage increases, allocation ‘of residences, and other aspects’ of
welfare and treatment for personnel w1th concurrent app01ntmentso-

All hlgh technology enterprises which meet the standards of admlnlstratlve
departments in the Nanhu-Nanling area have the authority to determine -
the wage and bonus standards for employees .of their own unit. Moreover, :
they are exempt from collect1on of -the bonus tax for a period ¢f 5 years
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and a reductlon of one-half in the bonus tax for 6 to 10 years after the
enterprise begins operating. .

When S&T personnel and management and marketing personnel join together

to come to the Nanhu-Nanling area to establish high technology enterprises,
they should immediately approve registration and an industry and commerce
registration after examination and approval by administrative departments
in the Nanhu-Nanling area, ’ ' '

' D, Taxation policies

The high technology products produced through operations by all high
technology enterprises built with Chinese and foreign investments which meet
the special technical standards of administrative departments in the
Nanhu-Nanling area are exempt from taxes for 5 years from the day they
begin sales or provide labor services and have a one-half reduction in

taxes for 6 to 10 years,

Excluding those sent abroad, the profits to visiting businessmen from high
technology enterprises in the Nanhu-Nanling area established with joint
Chinese and foreign investments are exempt from taxes. The structural
materials, production equipment, raw materials, parts, components, communi-
cations tools, and office products imported to the Nanhu-Nanling area for
its own use are exempt from the unified industry and commerce tax,

With the exception of products whose export is prohibited by the state,

export products produced by high technology enterprises in the Nanhu-Nanling
area are exempt from the unified industry and commerce tax. Tax exemptions

also can be given for domestic sales of products which are urgently needed
within China,
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“ SCTENCE' & “TECHNOLOGY- POLICY

Co

1989—1995 Development Pollcy of Integrated C1rcu1t‘Industry
40081031b Beijing ZHONGGUO DIANZI BAO in Chinese 3 Mar 89 P l

[Article by reporter Li Qiongrui’ [2621 8825 38433 "‘"Mlnistry of Mach1ne
Building and Electronics Proposes Developmeit: Strategy for China's 7-
Integrated Circuit Industry—-Accelerate Base Area Constructlon, Form Scale

Economy Productlon, Focus on Develop1ng Spec1a1 Purpos'WTntegrated’C rcults"]'

[Text] Known as the "food" of the electronlcs 1ndystry, how can’ integrated
circuits which are the nucleus of microeléctronic’ techholégies be"‘developed
quickly in China? -~ Recently; ‘the M1n1stry of Machine Bulldlng and’ Eléctronics:
proposed the development strategy afid overall deployménts: For China's” ® ' °
integrated circuit industry for 1989 to 1995 of "accelerate base-drea -
construction, form scale economy productlon, focus on developlng spec1a1
purpose 1ntegrated c1rcu1ts, and 1nv1gorate Chlna s 1nteg 'ted circult o
1ndustry S e . ,_ T TS b

E2

Accordlng to the’ formulated development strategy énd deployménts, the"*f
urgent tasks in-development of China' s integrated cifcuit’ 1ndﬁstry are [‘
good base ‘area construction and support for key and backbone enterprlses
to qu1ck1y form them into a scale economy. o S :

For the next 5 or-6 years, 1ntegrated cirecuits in" Ch1na w111 focus malnly
on fully utilizing both ‘Chinese’ and: fore1gn~resources, 0r1ent1ng toward
both Chinese and foreign markets, actively devéloping latge amouhts-of L
broad-based medium-and large-scale’ciréuit- produétidm;- reinforc1ng ST
integration with complete units, expanding- market*shares, and deVeloplng
toward true establishment of an 1ntegrated cireuit® 1ndustry. "In” ‘the"area

of technical development, de31gn and - product development 'will be reinforced
research on CAD" technolog1es will be ‘reinforced, and’ some fordeswill be
organized to study 1 um and sub1pm technologies ‘and gall1um arsendie *
integrated circuits to catch’ up to advancéd world’ levels. On the bas1s of
these strategic pr1nc1ples, ‘China's’ integrated c1rcu1t 1ndustry Wlll . ,
further transform the past ideology of fdcusing on technology tracklng S

.and take steps toward a market—orlented and scale economy.
R i Py

At the experts conference held in Waxi” from 15 ‘t0-18" Feb ‘89, *State Counc1l
member ‘and Minister of the Ministry“of Machifie Buflding and Eleétronics’ :
Zou Jiahua [6760 1367 5478] pointed out issues to consider in development
of integrated circuits:
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1. Development in egrated,circuits should begln w1th users and orient
toward: markets and use this to promote improvement of integrated circuit
technologies, improvement of management levels, -and improvement of personnel
quality, and i¢ahnot consider questions solely in terms of the development
of 1ntegrated circuit themselves- S . ‘

2, The primaryﬁfocus-in development of integrated c1rcu1ts should be
placed on ocurselves 'while ‘at . the same ‘time~ striving to import advanced
foreign technologies and raise the starting p01nt of development' '

3. Forces: of the entire industry should be organized and integrated to e
make full ise of existing forCes within China without rebuilding many new
points'f',j'r. P Do L } S

be Reinforce S rch on'. integrated circuit CAD technologles and development
of new integra_ d ircui products,: ‘. i N

5. Equipment, ins_rumentA, and‘materials should be coordinated w1th ’ _
development of St ""ific res arch and‘”roduction of 1ntegrated circuits,"

6. :f' ,‘w pec al: emphasis ‘to” product quality, product comple—\ﬁ
tion rates,"a ' ‘ty qu,stions.' ‘At ‘the sane time, they should -
reinforce" propaganda, marketing‘ and extended applications work for Chinese-

made circuits . . S C

The development'path o ‘China-s integrated circuit industry has been a very.
difficult one: and after ore than 20 years of struggle, particularly :
during importing ‘and - technical ‘transformation’ during ‘the Sixth 5-Year

Plan and development during the Seventh 5-Year Plan, China's integrated s
circuits have made noticeable ‘achievements and we now produce about:

100 million pieces annually.. Mbre ‘than 1,000 product varieties are now
being produced. and:-a relatively concentrated production and scientific
research base area: ‘has taken ‘shape’ which has several backbone enterprises
and a workforce with definite technical strengths.v All of these things
have laid. a beneficia ffoundation for China s integrated circuits to .step
up ‘to the' stage of. scale economy. : Of course; China should acknowledge

that domestic and: oreign markets for integrated circuits are extremely
broad, whereas our,products at present-account for’ just one-third of our ,
domestic ‘market ‘and ;less ‘than' 1/300th of total world output, ..Moreover, Y
most - of China' plants Jhich produce integrated circuits use 3~inch silicon j”
chips and -5 .ym ,echnologies to produce 4integrated circuits which are '
generally medium and: small-sized. ‘Large 'scale and . super-large scale

circuits depend almost entirely .on " imports. -In contrast, Japan, which

began at the same: time as- China, South Korea, which: began 7 to 8 'years

later than China, and even Taiwan Province which took i¥s first steps’ :
10 years: ‘after China "have ‘an.enormous”lead over us in the area of . 1ntegrated
circuit production. It is “difficult for China's. integrated circuits to
compete with :their products 'in output, product varieties, ‘quality, and
equal quality and,equalhprice. We have already changed to a s1tuation of L




"getting up early and going to the fair late." Thus, we can brook no
delay in forming industrialized large scale production of integrated
circuits in China and moving up to a new stage. -

The integrated circuit industry is a strategic industry which plays an
enormous role in national economic construction, national defense construc-
tion, and in the development of modern science and technology, the.
transformation of traditional industries, and.promoting social progress.

It not only transforms man's production patterns along with computers,
communications equipment, industrial automated equipment, all types of
instruments, and so on, but also continually transforms man's living
patterns by entering the homes of common people via televisions, receivers
and recorders, video recorders, electronic watches, electronic musical
instruments, electronic toys, and other things,  Still, integrated circuits
themselves are a high technology industry as well as a micro-profit or
no-profit industry. Thus, the unanimous opinion of the experts at the
meeting was that in developing this industry, besides clear goals and
proper plans, a spirit of hard work by personnel, and other factors, the
state must provide the corresponding support policies and provide specific
investment strengths, Without attaining a certain threshold value of
investment, the formation of large scale production and formation of scale
economies are impossible. ‘ v
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AEROSPACE

China's Flrst Submarlne-Launched Balllstlc Missile Test Described
40080187 Beijing HANGTIAN [SPACEFLIGHT] in Chlnese No 2, 26 Mar 89 pp 45
[Article by L1u Shaoqlu [0491 4801 3808] and Lu Zheng [7120 6154]]

[Fxcerpts] On an autumn day in the late 1950's, a large, white cylinder
rose from the Pacific Ocean and headed straight toward the sky, leaving
a long trail of flame and smoke behind. A short time later, its nose
section fell back to the ocean over 1,000 km away. This even rocked the
news medla and appeared on the front page of every major newspaper.

This giant cyllnder was the world's first submarlne launched ballistic
missile (SLBM) developed by the Unlted States, the "Polaris" Al.

More than 20 years elapsed. -In October 1982, China announced to the world
that it was ready to launch the first Ch1nese—bu11t submarine-launched
ballistic missile. China was to become the fifth country in the world to
possess SLBM's, - '

The Years of Struggle

The SLBM is a ballistic missile launched by submarines submerged in deep
oceans for attacking ground-based strategic targets. The superpowers
call the submarine-launched ballistic missile, the inter-continental
ballistic missile (ICBM) and the long-range strategic bomber the "triad"
of strategic weapons; in fact, they believe that the SLBM is the most
important and effective strategic threat. For this reason, the SLBM is -
treated by the superpowers as the jewel of their strategic arsenal
[passage omltted]

In the early 1960's, with very little knowledge and working in an environment
of closely guarded foreign technology and a primitive chemical industry,.
young Chinese scientists and engineers proceeded to develop China's own
solid propellant in poorly-equipped laboratories, After numerous failed
attempts, they finally succeeded in making the first propellant-column
the size of an ordinary fountain-pen. ~

At that time, the two superpowers were engaged in a fierce arms racej;

ICBM's were being built one after another. During this period, China was
encountering a great deal of economic difficulties, but it decided to proceed
on the course of developing a 300-mm solid-propellant rocket engine.
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After years of struggle and searchlng inlthefdark,-Ch neseﬁscientists and
engireers were able to solve a number of difficult problems Buch as cracks -
in the propellant~column and combustion instabilit" and finally?succeeded ’

in the history of Solld rocket engines in Ghina, it;laidaa solid foundatlon-'
for the subsequent development of large -and ‘medium ‘size’ enginesoﬁ HoWever,
its development ‘was not without cost; many of its creators conttibuted

their sweat and blood for this small. engine.‘ For’ example, on 6 December 1962
during the process of: loading propellant 1nto the 300-mm engine, an exp1031on

occurred, killing four techniciansoj,],‘

In late 1965, in response to the need to build a solid—_ropellant ballistic :
missile, efforts were initiated to. develbp a 1arge solid rocket engine.
However, a d1fficu1t problem was encountered: . the heat treatment ‘furnace -
did not have adequate capacity to accommodate a larger engine.. Fortunately,
this difficulty was overcome by u31ng ‘an 1ngenious "segmented quenching
technlque.‘ Soon’ the f1rst large engine was successfu ly built and tested.v

the flight' control system to control the missile flight’pat' e sol:
rocket engines would have to be equipped with a device;,o'control the thrust

progress ‘was very’ slow. It was not unt11 1976 that“
significantly. Shortly thereafter, the flrst and secon fstage engines were .
developed. The birth of the solid rocketlengine laid the fo'ndation for_ C

Successful Fllght Tests “rllll

Historically, the development of strateg“c; siles ] : lowed the
course from 51ng1e stage ‘to’ multiple stages' but wé' skippe'" 'single= .~ .
stage development and proceeded directly to. the two—stage_missile,_we also_-
skipped the” ground-based missile and proceeded directly ‘to ‘develop the =
submarine-launched solld—propellant missile.~ ‘This vas '"bold and- difficult
decision. " Because of the 11mited space in a Smearine, ‘the” solid-propellant
SLBM must be, con31derably smaller than a land—based liquidh 0pellant miss1le°
Consequently, ‘the: 1nstruments onboard the missile must ‘be ‘min ature and

very light 1n weight also, special considerations must be given to the




S g ,.‘,: c i -, N s 1 e"vl ‘ '_l.. :
des1gn of var1ous onboard,systems 180 they can surv1ve the underwater env1ron—
ment when the mlsslle is launched from below the ocean's surface. Many ,
of these design problems 1nvolve cons1derable technlcal d1ff1cu1t1es thatt .
can only be overcome, after extensive research, . . .. . .- e %FJ,;{.ﬂJ

What is’ the motlvatlon for bu11d1ng an SLBM7 It is well known that ICBM' i
are the prlme targets in-a. strategic wars . hey are partlcularly vulnerable;y
today because the missile 1aunch sites and the underground silos can be -
easily. detected by : overhead . reconnalssance satellites, An obviously ’
safe place - to conceal the m16311e is in a submarlne, whlch can cruise . .
beneath the’ water under the. protect1on of the vast ocean. Furthermore, 1t;:q
can launch upon. command a surprise attack agalnst enemy strateglc targets
.such as-weapons factorles, mllltarx fac111t1es, mlss11e silos and. polltlcal
or financial centers.ﬂﬁTherefore, the ;marriage between submarine and m1ss11e
has created a powerful strategic force for national defense. ‘

The development:of, an,SLBM normally requlres a series of tests on the ground
and underwater: prlor to the submar1ne launch .test. However, in China's
SLBM program, we proceeded dlrectly ‘to. the submarine launch test after
only the. launch—pad test, and the launch—tube test. In 1979, prototype
design .of all the subsystems had been completed and acceptance tests of
the subsystems had ‘begun; f1nally, the entlre m1ss11e was assembled and
ready for fllght test.

On 17 June 1981 after years of hard work and struggle, the assembled
sol1d—propellant m13511e f1nally arrlved at the 1aunch pad.. FolloW1ng -
the launch command, the mlss1le ‘rose from the pad and headed toward the sky.:
This . successful fllght test opened a new, page 1n the hlstory of Ch1na s \
solid rocket. development. . : T

On 7 January 1982, a launch-tube flight test was conducted. During this
test, the missile wastplaced in a 1aunch—tube whichwas in a missile silo.,
When -the launch command was 1ssued the gas generator was ignited, ejecting |
the mlss1le out -of . the silo. Upon ignifion, the missile began to climb

and shortly dlsappeared Anto, space. :0n, 2 Aprll 1982 another launch—tube
test was successfully conducted o e

[N L

With three consecutlve f11ght tests successfully completed the m15311e o
was not ready for the underwater submarine launch test. ‘

The Flylng Dragon
The flrst underwater fl1ght test of Chlna s solld—propellant miss11e was o
set on; 12 Ogtober: 1982 menLthls fall ‘morning,: the sky was clear and ‘there .
was a gentle breezeqa All test personnel converged on this mllitary harbor.mJ
Ships and helicopters. were busy collectlng hydrolog1cal and meteorologlcal
data in- the launch area, . The: submarine carrying the solld—propellant
mlss1le sl1wly 1eft the harborﬁ accompanled by a fleet of escort shlps :
and observation vessels. ,A short time later, thls convoy arrived at the
launch site. .. ..: v .




The Captain issued a "Dive" command, and the submarine began to submerge.

Then the countdown began. At 5 minutes to launch, the cover of the launch
tube was opened; at 1 minute to launch, the engine safety latch was released,
and the launch control light was turned on. Finally, the Captain issued

the launch command. Instantly, the missile was ejected from the launch

tube, and, like a dragon, pierced the ocean, pulling with it a column of
water tens of meters high; once in the air, it flew straight toward the
designated region in the open sea,
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AEROSPACE

China's Broadcast Communications Satellites Reviewed

40080203 Shanghai DIANXIN KUAIBAO [ TELECOMMUNICATIONS INFORMATION] in Chinese
No 5, May 89 pp 2-7 _ o

[Article by Chen Daoming [7115 6670 2494]]

[Excerpts] Since China launched its first artificial earth satellite on

24 April 1970, it has successfully launched three geosynchronous communications
satellites: the first was an experimental communications satellite, the DFH-2,
which was launched on 8 April 1984 and stationed at 125° E. longitude on

16 April; the second was an operational broadcast communications satellite,

the DFH-2, which was launched on 1 February 1986, and stationed at 103° E.
longitude on 16 February; and the third was the operational broadcast
communications satellite, DFH-2A, which was launched on 7 March 1988 and
stationed at 87.5° E. longitude on 22 March. These satellites have been

fully tested in orbit and are currently bringing television and communications
services to China's remote areas and mountainous regions. The onboard equipment
of the first Chinese communications satellite, launched [over] four years ago,
is still operating normally.

In this article, aAbriéf summary of the current status of China's communications
satellites is presented; in particular, the technical parameters of the
satellite payload, i.e., the communications transponders, are described in
detail. 1In addition, a projection of the future prospects of the next-
generation high-capacity communications satellites is also given.:

1. Introductibn [Passage omitted]

Since China successfully launched its first artificial satellite on

24 April 1970, it has developed and launched 24 different types of satellite.
In the early 1970's, China conducted feasibility studies and preliminary
research toward developing its first experimental communications satellite.
After 1975, the scope of this work was expanded and the pace was accelerated;
specific accomplishments included developing the communications satellite
itself and the "Long March-3" launch vehicle, constructing the Xichang
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launch site and the tracking and control station, as well as the supporting
ground stations. In addition, three communications satellites were
successfully launched, and various in-orbit tests and communications
experiments were successfully carried out, which included tests on
television, broadcast, telegraph, telephone and facsimile transmissions.
These satellites made it possible for the citizens of Xinjiang and Tibet

to receive central television broadcasts from Beijing; they also solved the
communications problem between these remote areas and China's interior
regions. Today, there are more than 5,000 television receive-only [TVRO]
stations in operation, which can provide television coverage to over

70 percent of the Chinese landmass. Currently, the satellites are scheduled
to broadcast two channels of Central Television programs and one channel of
educational programs nationally. It is expected that by the end of 1988,

a second channel of educational programs w111 become available, which will
51gn1f1cant1y enrich the cultural 11fe and ‘raise the educational standard

of China's population, L

The three communications satellltes which are currently in orbit include

two first-generation satellltes and one satelllte with 1mproved design.

The two first-generation. DFH-2 satellites were eXperlmental communications/
broadcast satellites, whereas the 1mproved DFH-ZA is an operatlonal satellite.
A schematic drawing of the: satelllte is shown in Fig. 1. “The three
satellites are all sp1n-$tabilazed cyllndrlcal bod1es‘ ‘the cylinder is

1.6 m high and 2.1 m in dlameter. The frequency band used by the satellites
is C-band, 6/4 GHz. The»DFH—Z satellltes are each equlpped with two 8-watt
(output power) traveling” wave tube -amplifiers (TWTA) the DFH-2A satellite
is equipped with two, 10-watt (output power) TWTA's and two 10-watt field-
effect solld—state [power] ampllflers (SSPA) The antennas on the three
satellites are also dlfferent' Ehe f1rst satelllte uses“a global-beam
antenna; the second satellite uses an” antenna ‘which covers only the Chinese
landmass and provides a beamhpeak EIRP [effectlve isotropic radiated power]
of 35.1 dBW; the third satellite also uses an antenna covering the Chinese
landmass, but its EIRP is further 1ncreased due to the enhanced power output
of the amplifier and the improved performance of the antenna feed system.
The characteristics of the three satellites are summarized in Table 1.
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Table 1. China's Broadcast Communications Satellites

Satellite | Name - DFH-2 DFH-2A
CCIR regn. No. STW-1 v STW-2 CHINASAT-1
Launch date 1984.4.8 1986.2 1988.3.7
On-station date | 1984.4.16 | 1986.2.16 | 1988.3.22
Station location 125%: ’»' 103°E | 87.5°E
No. of transponders 2 . 2 - 4
Power amplifiers ; 2:TWTA o 2 TWTA E f2 TWTA, 2 SSPA
Amplifier output power 8W each 8W each ’2_ 10W each ~
Antenna beam ' ' Global Domestic . “Domestic
2. Payload

The heart of a communications satellite is the payload, which includes the
transponders and the antenna. Its main function is to transpond the received
communications signals and to separate the remote-control and ephemeris
tracking signals and send the information back to the ground tracking and
control network. It also transmits the data on engineering and physical
parameters of the onboard equipment to the ground by synthesizing the
telemetry and the ephemeris-tracking signals. Since the signal level
received by the satellite is only of the order of 107 watt due to propagation
losses over a distance of more than 36,000 km, the transponders must have the
capability to provide low-noise amplification, power amplification, and gain
adjustment in order to raise the signal level; its net gain must be
approximately 110 dB. To achieve an amplification factor of this magnltude,
the transponders must have frequency-shift capability to avoid system
instability caused by co-—channel interference and interference due to-
secondary harmonics and inter-modulation. In addition, the input and output
of the transponders must have good filters to reduce the out-of-band
interference with neighboring satellites or other communlcatlons networks.
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A communications satellite is a multiple access communications system which
performs simultaneous amplification of multiple carriers which enter the
transponders. This requires that the non-linearities of the transponder
components must be kept to a minimum; any non-linearities in the system
‘will severely degrade system performance. On the other hand, because of
the limited energy sources omboard the satellite and the requirement of
high-efficiency operation for its components, ‘many components must operate
in the non-linear region. These contradlctary design requlrements must be
carefully considered by the designer.

China's communications—satellite transponder design is now in its second
generation. The first-generation DFH-2 transponder is frequency-shifted
via a double frequency-conversion process; the 6-GHz uplink signal from the
ground is first down-converted to Intermediate Frequency (I.F.), which

is then up-converted to a 4-GHz downlink signal. The reason for this

design was to provide high-gain, narrow-band channels for some of the small
ground stations which only had limited-size antennas back in the early
period of China's experimental communications networks; these channels

are easier to realize in the I.F. range. The second-generation DFH-2A
transponder is frequency-shifted via a single frequency-conversion (or
microwave frequency conversion) process; the 6-GHz uplink signal transmitted
from the ground is directly down-converted to a 4~GHz downlink signal. By
using this microwave-microwave frequency-conversion design, it is possible
to simplify the system structure, reduce the number of components, and improve
its reliability. ) :

China's communications satellites use two tracking beacons. There are two
considerations that affect the configuration of the beacon system: (1) The
two beacon signals produced by the beacon generator are amplified separately
by the two TWTA's; this provides a back-up capability which improves the
reliability of the beacon system. On the first-generation satellite, the
assigned frequency of the beacon signal was below the communications band;
this resulted in a very complex output multiplexer design. (2) During the
launch phase, a low-gain, omni directional antenna is used to transmit the
beacon signal, hence it requires the total output power of the TWTA. When
the satellite is on station, a high-gain, directional antenna is used for
transmission, hence only a fraction of the TWTA output power is required

to achieve the same EIRP; the required power is determined by the difference
in gain between the two antennas. Therefore, one must adjust the excitation
voltage from the beacon generator to the TWTA when different antennas are
used.

2.1 DFH-2 Communications Transponder

The block diagraﬁ of the DFH-2 communications transponder is shown in
Fig. 2.
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The received communications signal from the ground station first passes through
a diplexer, where the uplink signal is separited and sent to' a ‘tunnel-diode
low-noise amplifier via a switch.* It is then pre-amplified and down-—
converted to I.F., and sent to the primary I.F. amplifier dfter I.F. pre-
amplification. The primary I.F. amplifier has a frequency division network
which divides the input signal irnto’a narrow-bafd channel and a wide-band
channel. Both channels have high gains that can bé controlled 'in steps by
ground commands to meet the requirements of in-orbit tests and communication
experiments. But the two channels have different gains: the gain of the
narrow-band channel is 6 dB higher than that of the wide-band channel. ~After
the signal is amplified in both the narrow-band and wide-band channels, it is
re-combined and up-converted to the 4~GHz downlink frequency. The up-converter
has a directional coupler which synthesizes the signal with the beacon signal
from the beacon generator; the synthesized signal is amplified by the TWIA to
the required microwave power level. The output signals from the two TWTA's

are synthesized in the output multiplexer, and filtered by a harmonic band-
pass filter, then transmitted via a directional antenna to the ground.

In order to ensure reliable operation of the transponder, the onboard

receiver segment (the tunnel amplifier, the down-converter, and the I.F.
pre-amplifier) and the local-oscillator segment (the crystal oscillator, the
frequency multiplier, and the power amplifier) all have back-up units which
can be switched into operation by ground command. In-orbit operation over the
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past four years show that these units are quite reliable. Except during the
in-orbit test perlod the back—up un1ts have never been used in actual
operation. : s - :

2.2 The DFH-2A CdmmunicationS’TraﬁspdnderHJ

The DFH—2A communlcatlons transponder uses mlcrowave frequency conversion;
its block dlagram is shown in Fig. 3.

The communications signal is received through a directional antenna, and is
filtered by the diplexer filter to extract the uplink signal. It then :
-enters the wide-band low-noise receiver where it is amplified and down—{”
converted to the 4-GHz downlink frequency, then further amplified by the
field-effect amplifier for output. .The signal is divided into four :
channels by the input multiplexer; each channel has its own voltage :
regulator, equalizer, and power amplifier which can be controlled from ‘the
ground; the 31ngle-frequency saturated power output of the amplifier is

10 watts. The four power amp11f1ers of the transponder consist of two
TWTA's and two field-effect SSPA's. It .can be seen from the block diagram
that during launch, the beacon signal is amplified by the TWTA before
transmission via the omni antenna. But, after the satellite is on station,
the signal is amplified by the field-effect amplifier instead of the TWTA;
it is then combined with the communications signal in the multiplexer and
transmitted to the ground via the directional antenna. The beacon signal
and the communications signal use separate power amplifiers to reduce mutual
interference, and to minimize the design difficulty in achieving electro-
magnetic compatibility. - . ‘ \

The wide-band réceivertbfnthe trénspOndéthas a bédk4up»unit which can be
contro}led by ground command. ‘ . |

-39



vauommﬁmuﬁ waOﬂumo..ncnﬁuoo VZ-Hid € °*8tg

: BUUSIUR ,
Amaogn;uumuﬂvﬁb:o oL . , . < - z973TTdue
. 93B1S~PTTO§ J
BUUDJUR R ‘=10
] : < — a9puodsay |
TBUOT3091TP P | m_,m , %IN m. puod:
oL -9yauds Y <] - y 1epuodsay’
. B E 4I3( ‘
0da
—l — v vdss M- L .
. 0
. | _ . i g 19ATRO9Y B
g : o
gk . )
: ) —[8 vassi—| v 4 S IR - =
5 - — 1 [ A1ddns P ol ey .
g | _ - _ o |58
= - : asmog " b=t
. o o
.W,. 0dd mfmv 1 | . ;m. |, euuesue.
: i o LT[ e
i sl - o= = . Onmmm , - { } A -$ —
] /_ ] A C ;
Y 1 -.Illlll - VIML .0||l &\f) ~ — |
| S — < [~
_ 1 " : L - LAL V¥ I9ATe09Y [
- AH , L S SO e d .lll- L di S
U_, e hall BRA7 4 & MM | =
- | )
“ - 2da . a
yoITAs aemod 1931Td




3. Technical Specifications of the Transponder

All three .of China's communications satellites operate in the C-band. " The-
- key technical specificatlons of the DFH—Z and the DFH—ZA are llsted in
Table 2.

Table 2. Key Technical Specificationsvof the DFH-2 and DFH-2A

Satellite .. . . ... . opm-2 DFH-2A "

Uplink frequency (MHz) 6292-6421 . 6055-6421
Downlink frequency (MHz) o - 4067-4196 3830-4196
Frequency conversion (MHz) : ' 2225 2225
Accuracy of frequency conversion ' 16 x 10-6 ’ +6 x 106
Beacon frequency (MHz) - - 4002 4023 | 4003 4022
Operating bandwidth (MHz)' . 2x 4y 4 x 36
Number of power amplifiers ' 2 4
Single-frequency saturated output power (W) 8 _ - 10
Third-order intermodulation (dB) - >10 (satrd.) > 10 (satrd.)
Frequency response (dB) _ +0.5 - +0.25 :
Overall noise figure (dB) . Better than 7.5 Better than 5

The total galn of the transponder should be determined accordlng to the
requirements of the satellite communications network. In particular, the
capability of the communications metwork, the size of the ground stationms,
the C/N required to achieve the spec1f1ed communication quality, the
allowable bandwidth, etc., must be considered. In addltlon, the feas1b111ty
of achieving the spec1f1cat10ns ‘allocated for the various components of the
transponder in order to meet the overall gain requlrement must also be
considered. e

The up-converter in the channel has non-linear characteristics; when the
signal level is too high, the up-converter provides a soft amplitude cut-off
to prevent over-—excitation of the TWTA;the maximum over-excitation

is approximately 6 dB.

The transpondér of the DFH-2A uses é low-noise wide-band receiver; the
low-noise amplifier and the post-amplifier are field-effect solid-state
amplifiers. The technical specifications of the receiver are listed in
Table 3. : B '
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Teble 3. _Technical Speeifications of the WideéhendwReceiver

Parameter Specification
lnput frequency (MHz) 5925-6425
Gain (dB) 68.5%0.5
Gain stability (temp. 0°C—50 C) £ 148
Frequency response (500MHz) <1ngg
Frequency response (36MHz) 0.2dbyy,
Gain slope (dB/MHz) g < L,OQOE'
Noise figure (dB)’ ; 3.5
Input/output standlng wave ratlo 1.2
Group delay at 500MHz (ns) . g 3.0
Third-order 1ntermodu1at10n cut—off p01nt (dBm) <. -, 3 +29
Frequency conversion (MHz) = " - . 2225
Long-term frequency stability" (10 years) - 15 % 10‘6
30-day frequency stability - +5 x 1077
Short—-term frequency stability IR T i 8 30Hzrms
Local-oscillator seécond harmonics (dBm) o <30,
e g5

RF overexc1tat10n (dBm)

Two of the four ampllflers are’ TWTA's, the other two-are field-effect SSPA's
with good linearity and high reliabllity. The characteristics of the SSPA are

shown in Table 4

Table 4. Ten-Watt Solid-State Power Amplifier

Parameter . Specification
Frequency 3.7-4.2GHz .
Standard input 1evel -18dBm

Maximum input level
Maximum output power
Maximum input standing wave ratio

Standard output standing wave ratio
Noise figure

Single-carrier gain

Gain variation (in any 40MHz band)
Gain slope

Gain stability

Third-order 1ntermodulat10n

products
Standard dc power consumption

-5dBm (max. 24 hours)

10W (40dBm)

< 1.25 (when f=3.7-4.0GHz)

<1.3 (when f=4.0-4.2GHz)

<1.2

<10dB

min. 56dB (saturation point)

min. 61dB (at 1W output power)

< 0.2dBpp (saturation point)

< 0.4dBp, (at 1W output power) -

max. iO.BldB/MHz (saturation point)

max. 10.02dB/MHz (at 1W output power)

0.5dBp (at high signal level)

0.8dB p(at low signal level)

-16dB (corresponds to the output power of
the two carriers at saturation level)

28-43V  44W
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The two DFH—Z satellltes have different antennas, the first satelllte uses a
global-coverage antenna while the second satellite iises a domestlc-coverage

The two have different gains; the EIRP differs by about 10dB.

antenna.
Based on the gain

The isograms.of the antenna gain are shown in Figure 4.
values in the flgure, one can calculate the EIRP '

(a)

. Fig. 4(a) Isogram of Antenna Gain for the First Experimental Comsat



(b)
Fig. 4(b) Isogram of Antenna Gain for Second Experimeﬁtal Comsat

4, Concluding Remarks

Toward the final stages of development of the DFH-2 experimental satellite,
efforts were initiated to develop an operational satellite (the DFH-2A).
Based on the experience gained from building the DFH-2, research and
feasibility studies were carried out to increase the number of transponders,
and to explore ways to extend the design life of the satellite. As a
result, significant changes were made in the power supply, structural
weight, and transponder design. Today, the DFH-2A satellite has been
successfully launched; its in-orbit tests and transmission experiments

have produced satisfactory results, and all on-board systems are
functioning normally. Since 20 April 1988, it has been nationally
broadcasting all three channels of television programs as well as providing
communications services.
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The three satellites launched over the past four years have provided
cumulative valuable experience for China's communications satellite program.
Specifically, quality assurance techniques and environmental test methods
have been developed as part of the effort to explore long-life, high-
reliability satellite components. Currently, China has several thousand
TVRO's, and is also devoting considerable resources toward construction of
communications ground stations. The proliferation of ground stations and the
expanded use of satellite communications in turn place additional demands on
communications satellites. For this reason, efforts have been initiated to
study the feasibility of developing a high-capacity broadcast communications
satellite, the DFH-3. This is a third-generation satellite which uses
three—axis stabilization and has enhanced capacity and improved quality.

It is expected that this new system will be able to satisfy China's
communications and television broadcast needs for the next decade.

The main features of this satellite are as follows:v

—-TIt has six télevision broadcast channels; its maximum EIRP within the_
Chinese territorial boundry is about 37.5 dBW. e

——it has 18 communications chahnelé, with a maximum EIRP of approximately
34.5 dbW.

~-It uses a double-grid parabolic antenna, with prov131on for frequency
multiplexing; the total effective bandwidth is 864 MHz .

--The frequency band is 6/4 GHz.
—-Expected launch date: 1992.

Its electrical specifications are as follows:

television-channel power amplifier : " TWTA
single~-frequency saturation'output power (each ,

amplifier 16 W
back-up configuration _ ‘ 9:6
communication-channel power amplifier SSPA
single-frequency '1-dB compression output power

(each amp.) : , ‘ -8 W
receiver back-up configuration . ' ' 4:2

uplink power density : -88 dBW/M2




., AEROSPACE. -

Research Trends at the First Institute of 'Second Artillery'

40080193a Beijing KEJI RIBAO [SCIENCE & TECHNOLOGY DAILY] in Chinese 26 May 89
p 2

[Article by Xu Lianyue {1776 6647 6460] and Chen Shougin [7115 0649 44401]

[Excerpts] Recently, a new product from the First Institute of the 'Second
Artillery,' "contamination-proof cookware for use in underground tunnels,"
passed certification. This was the 50th new product of research and develop-
ment by young scientists and engineers'at the Institute.

Since its establishment in 1983 the Institute has accepted 42 students who
graduated from both military and non-milltary colleges ‘and graduate schools.

To help them adapt to the research environment at the Institute, the young
students were assigned research tasks under the guidance of older scientists.
[passage omitted] The Institute also offered the students assistance in
solving their personal problems, and provided them with the opportunlty to
assume major responsibilities in their work. For example, the "computer-
automated measurement and control (CAMAC) technology was a new technology
imported from abroad in the early 1980's. Young ‘engineers Yu Huaifa, Jia Sheng,
Zhang Chaoying and Liu Hui took the initiative to develop an automated missile
tracking and control system using micro-CAMAC technology [see also FBIS~CHI-89-
026, 9 Feb 89, pp 15-16]. To carry out this task, they devoted a great deal

of effort in collecting information from available literature and in soliciting
ideas from staff members of the 'Second Artillery' and other organizations of
the former Ministry of Astronautics Industry; they also introduced innovative
ideas by combining modern microprocessors and manual computational techniques,
and overcame difficulties encountered in data debugging and in long-line
transmission. During the development process, several comrades had turned
down high-pay job offers and the opportunity to pursue graduate studies or

to earn advanced degrees; some even postponed getting married in order to
devote [their energies] to their jobs. After 7 years of dedicated research,
they finally succeeded in realizing their long-cherlshed wish for an automated
missile-launch tracking and control system integrating modern high-tech
microcomputer systems and internatlonal—standard—lnterface CAMAC [technology].
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Another example involved the attempts by young scientists Zhou Kun, Liao
Yuning ‘and Kang Ningmin to solve the problems associated with missile

launch: optical interference, signal overload and instability during long-
distance transportation. By conducting research and investigation in

close coordination with military personnel, they were able to develop a
missile parasitic-light-rejection signal device, an electronic overload test
probe for missiles, and an instability warning device for missiles. Last
year, the 'Second Artillery' organized a large-scale position debugging test,
during which assistant engineer Li Yi single-handedly removed 12 obstacles

to allow the test to proceed smoothly. [Passage omitted]




AEROSPACE

Aviation Industry Supplying Parts for Export

40080193b Beijing KEJI RIBAO [SCIENCE & TECHNOLOGY DAILY] in Chinese 25 May 89
b 2 ; : o

[Article by Zheng Qianli [6774 0578 6849]]

[Text] 1In recent years, China's aviation industry has devoted considerable
resources to the production of aviation parts for export. This new venture

has provided the incentive for technical reforms and for improving the technical
and management standards of China's aviation industry. It has also contributed
to the development of China's short-range commercial airplanes and has

generated benefits in areas such as production, technology and economy. Because
of the ready access to foreign aviation technology, we have become familiar
with and have adapted to the current standards and manufacturing techniques of
foreign commercial aviation; we have also acquired guidelines for implementing
technical reforms and improving management standards for our own aviation
industry. Also, production of aviation parts involves very little market risk
because it is based on orders placed by customers; the economic benefits

derived from the exports can solve the problem of tight foreign reserves and
provide the badly needed funds for importing new technologies and new equipment.

To produce aviation parts for export, the Ministry of Aviation Industry in
recent years has established clearly defined policies, an export production
system, and a system for export management. Since 1986, the export volume
has been continually increasing, and the scope has been expanding. In 1988
alone, the total export output value was $US53.13 million, which exceeded
the target for the year, and established a record for subcontract production
of aviation parts.

Today, the Ministry of Aeronautics and. Astronautics Industry has more than

10 airplane factories, engine factories and onboard-equipment factories which,
under a compensation trade agreement, have signed more than $US100 million worth
of parts contracts with the United States,.Great Britain, France, Italy,
Sweden, Canada, and the FRG. The parts under production for various types of
commercial aircraft include cargo doors, center wings, ailerons, vertical tails,
engine parts, gear boxes, guide vanes, combustion liners, compressor discs,
turbine discs, and forged parts. Because of the reputation for high—quality
parts, many foreign aircraft companies have issued award certificates and

plaques to the Chinese industry.
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In addition to its expanded role in export productlon, the aviation industry
has also implemented reforms in many technology areas such as numerically
controlled machine tools, modern heat-treatment techniques, composite
materials and non-metallic materials, new measurement techniques and new
physical and chemical test/detection methods. These reforms are helping
[Chinese] firms catch up with state-of-the-art technological levels.

It is reported that export of China's aviation parts will continue to expand
in the future. The overall plan is to achieve the following three-stage

goal: in 1990, the subcontract export output value is expected to be between
30 million dollars and 100 million dollars per year; during the "Eighth 5—Year
Plan," all major englneerlng firms are expected to become qualified
contractors; ‘and by the end of the "Ninth 5-Year Plan," the annual export
gross output value is expected to reach 300 million dollars. Furthermore,
export production will expand from small aviation parts to large parts such as
wings and fuselages, and will be 1ntegrated with the manufacturing of China's
short-range commercial airplanes into a single production system.




AEROSPACE

U.S. Firms Plan To Launch TV Direct Broadcast Satellites via Long March Booster
40080211a Beijing DIANZI SHICHANG [ELECTRONICS MARKET] in Chinese 1 Jun 89 p 3

[Article by Xing [5281]° "China s Long March Booster to Launch Flrst TV Dlrect
Broadcast Satellltes for U.S. "] . , ,

[Text] Two U.S. firms, the SSTI Company and the DVSI Company, plan to launch
. their first group of two television direct broadcast satellites (DBS) into space
via China's Long March launch vehicle in August 1989. :

The U.S. firm DVSI w111 invest US$90 million to cover the expenses of 1aunch1ng
these two TV DBS's. The SSTI Company will be responsible for the launch and
check upon delivery, and will enter into a corporate venture with the DVSI
Company about 3 months after the satellites reach orbit' it will directly trans-
mit the [TV] programs to each family 1n the U.S.
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. AEROSPACE

High-Capacity Comsat To Be Launbhed'uwsAﬁz‘

.40080212 [Editorial Report] sBeijifig KEJI' RIBAO [SCIENCE & TECHNOLOGY DAILY] in
Chinese of 28 Jun 89 carries on page 1 a 400-word article (released in Beijing
on 27 June through: XINHUA) covering the China Broadcast Satellite Corporation’'s
(CBSC) announcement that China will launch a high-capacity operational communi-
cations satellite--the "Dongfang Hong .3" (DFH-3) --at the end of 1992. The
satellite, which will be used for domestic telecommunications and for trans-
mitting television programs, will have 24 transponders which can simultaneously
carry six circuits of color TV programs and 15,000 circuits of telephone, tele-
graph, facsimile, and data signals.

Additional details. not published in an earlier .report.(see FBIS-CHI-89-128,

6 Jul 89, p 57) on this topic follow. . The area of coverage will be the entire
nation, including all of :China's South Sea islands. Based on the need for
developing domestic satellite communications. systems, some time after the

launch of the DFH-3, China will launch a completely identical satellite, the
DFH-3B, which will be fixed into a different orbit. When the two satellites are
simultaneously used for communications, therefore, they will be able to simul-
taneously carry a total of 12 circuits of color TV programs and 30,000 telephone
and/or other circuits. The satellite, which will incorporate advanced technolo-
gies meeting international standards of the early eighties, is being built by
scientific research and production units under the Ministry of Aeronautics &
Astronautics Industry with broad cooperation from several foreign countries; it
will be launched with China's Long March 3A booster. With funding from the
state, the satellite is being developed and will be launched via the contract
responsibility system. After the satellite becomes operational, CBSC will
assume management, and will lease the circuits via contract to users in various
departments such as broadcasting, television, posts & telecommunications, and
education. Operating income will be reinvested in development of comsat services.




ADVANCED MATERIALS

New Nickel Electrode Aids Ceramics

40080211b Beijing ZHONGGUO DIANZI BAO in Chinese 13 Jun 89 p 3

[Article by Miao Jiahua [4924 1367 5478] and Duan Hongwu [3008 4767 2976]:
"Plant 4322 Develops Atmospherically Sintered Nickel Electrode Material Process'] -

[Summary] Kunming Plant 4322 has recently promoted a Ni-Ag-C-2 and Ni-C-1 series
of nickel electrode materials. These atmospherically sintered materials open a
new path for domestic development of ceramic products used in electronics.

Conventional electronic ceramic products utilize silver as the electrode material.
Much research worldwide has been conducted into new methods--such as chemical
plating and sintering in a nitrogen gas-~for replacing silver with nickel, but
these processes have proved difficult to apply.. Now, Plant 4322, using a special
process, has overcome the difficulties in atmospheric sintering of nickel. The
new nickel electrode material has a solid-state composition greater than or equal
to 70 percent, a solid-state grain size of 0.32 micron, and a thick-material
[dynamic] viscosity of 3600-4400 poise. The sintering temperature can be regu-
lated up to 800°C, and the resistance temperature coefficient:is +1500 to +3300
PPM/°C [parts per million per degree Celsius]. Sheet resistivity is less than

or equal to 60mN/[J [milliohms per square], and for ceramic capacitors, it is
30-20mn/J; loss is 1-2 percent. Vertical pulling force is 10N [newtons] and
horizontal pulling force is 30N. The material's technical indicators match

those of a similar nickel electrode material (which requlres a 31nter1ng temper-
ature of 900°C) made by the U.S. firm DuPont..f :

At present, this material has applications in piézoelectric ceramic peak reso-
nance chips, two varieties of ceramic capacitors, NTC [negative temperature
coefficient] and PTC [positive temperature coefficient] thermistors, and plasma

displays.
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COMPUTERS

Anthélogy on Artificial Neural Networks and Knowledge Systems

40080186b Shenyang XINXI YU KONGZHI [INFORMATION AND CONTROL] in Chinese .
Vol 18 No 2, Apr 89 pp 63, 12 , ' ‘ .

[Unsigned article: '"Regarding the Collection of Papers Called 'Artificial
Neural Networks and Their Application in Knowledge Systems']

[Text] 1In the fall of 1987, the Chinese Academy of Sciences (CAS) Institute
of Automation accepted a research project called "Groundwork in Artificial
Intelligence" from the Plan 863 Intelligent-Computer Specialists Group, and
on the basis of existing work, they concentrated on studying knowledge of
systems. In the view of those involved, two important modes of thought are
logical thought and iconic thought (direct perception), and in the past,
rule-based knowledge systems have been considered to emulate human logical
thought, but there has been little work done on simulating human iconic
thought. Proceeding from their network structure models, they explored
diconic thought and analyzed some existing artificial neural network models,
as for example that of Rumelhart in which is proposed the reverse propaga-
tion model. In reality, this is a classifier for monitored learning, as the
network input is a group of numeric values (sometimes called "characteristics"),
while what is output is categorical distinctions. It is necessary for human
intervention if characteristics are to be extracted from expert knowledge or
experience and if these characteristics are to be added to their corresponding
knowledge. Therefore, not only is this a network function, but it must also
be accompanied by human functions. The network is useful for determining
weighted values in the network after learning from real examples, which is -
the stimulus for studying network models, but this is not the same as
traditional methods, and the collected papers in this book reflect the
application of these networks to knowledge systems and system identification,
as well as showing the results of analyzing algorithms. T ’

1. The Reverse Propagation Model

Research facts relating to intelligent systems may be divided into two parts:
on the one hand are the mechanisms for studying human thought and behavior,
which is theoretical work, primarily evident in psychology and brain studies
research; on the other hand, the primary research effort is on how to simulate
human thought activities on the computer, as well as to generate various
models for intelligent behavior, which is the subject matter when artificial
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intelligence is applied to computer science and engineering. Most of the
research on network models reflected in this book is concentrated on the
latter, but has also recently emphasized applications of the reverse
propagation model..

In artificial intelligence research, the reverse propagation model can
actually be seen as a mode of expression. .The most important characteristic
of this expression mode is the distribution of information.. Traditional
expressions concentrate knowledge in expressions, which is to say that a
fact or a rule is manifest and determined within a number of units, and

this method has been proven effective over the development of artificial
intelligence during the past 30 years. But some human knowledge cannot be
effectively expressed using this method. In order to resolve this problem,
fuzzy values have been introduced. What has been unfortunate is that
although the motivation for 1ntroducing fuzzy values is correct, research
methods have concentrated on comprehensiveness, not learning, or in other
words, fuzzy-set research assumes a situation in which the degree of attach-
ment is already known, but it is just this degree of attachment that is so
hard to provide. -Another major defect with such methods as these is the
fact that the description of every physical value is mapped to.a real
number. For example, the Bayes rule describes with a priori probablllty,
while fuzzy mathematics describes things by using degree of attachment.

Many real examples can be used to demonstrate this defect, as for example,
the fact that the concept of "high" is related to what is being said.
Therefore, this concept can only effectively be described under particular
conditions. This is exactly the strong point of the reverse propagation
networks. - Through learning algorithms, they can distribute information
expressed by characteristics within a network and consequently can not only
effectively. describe, but can also automatlcally retrleve the knowledge from
these iconic thoughts. - :

These networks can certalnly not replace the loglcal modes of description. A
positive step is to combine the use of networks with other methods, which
will effectively bring together such areas as expression, inference, acqui-
sition, and interpretation. Systems engineering has proposed the view that
combines various fuzzy knowledge systems, deriving four major models. The
paper by Wang Jue [3769 3778] and Dai Ruwei [2071 3067 3634] entitled .

"One Method for Building Artificial Neural Network Knowledge Systems'
describes a method for treating parallel distributed processing networks as
elements to be included in general semantic networks, and implements the
integration of network models with logical models. The key is in putting
forth the concept of network modules as the expression bridge for this kind
of knowledge, which ensures that these networks can be joined with other
knowledge-expression methods. To this end it. presents a method that is
completely different from traditional inference demonstration and interpreta-
tion methods, namely, interpretation that is based upon. real examples. These
thoughts are realized in the development tools in the shell PESS of the
expert system completed by Wang Jue and others. . :
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2. Appllcatlons in Knowledge Systems

. It is extremely natural to apply the pr1nc1ples of reverse propagatlon models
to knowledge systems. Here, I will describe two knowledge systems, namely,
the nuclear-reactor fault diagnostic expert system developed by Yang Yiping
[2799 0001 '1627] and the Chinese-medicine medical diagnostic expert system
developed by Tian He [3944 4421], which are attempts to comblne trad1t10na1
methods w1th new thlnklng. : .

The nuclear-reactor fault diagnostic expert system is the first knowledge
system to be done with the reverse propagation networks. This system
includes the two networks: one for electrical- drive fault diagnosis and
one for mechanical fault diagnosis. The system uses" the PESS deflnltlons,
which after learnlng are bu11t into a system.‘

The Chinese-medicine diagnostic system was the first used for a pediatric
cough and breathing system, which has developed into a spec1a11zed package
for Chinese-medicine medical diagnosis. This work will set a good example
for Chinese-medicine knowledge systems because Chinese medicine is a typical
field emphasizing iconic thought and the traditional logical method greatly
limits the capacity for acquisition and expression in Chinese medical '
experience. This system similarly uses the PESS deflnltlons, and at present
these two systems can both be demonstrated '

3. Applications in Project Control

The prerequ1s1te for realizing automated control is 1dentif1catlon of the -
controlled object. The traditional method generally uses the linear least
squares method, and its ‘range of applications"is limited, so can it use
network structures to describe a model of the object? 1In an attempt at a
chemical reactor, Xu Yaoling [1776 5069 3781] showed that this is another
path for system 1dent1f1cat10n. o '

4. Ana1y31s of Varlous Art1f1c1al Neural Network Algorlthms

The work of Yin Hongfeng [1438 4767 7364] was dome on the basis of that Just
described. He carefully analyzed various ‘artificial neural network
algorithms, added his ideas, and provided inspiring opinions and reference
materials for the research group.  His work with algorithms, and especially
his methods for improving the models and qulckenlng learning with assoc1a—’
tive memory, is fundamentally 51gn1f1cant work -

This anthology has'collected e1ght’papers,'and it reflects the major research
results during 1988 for their authors. Some more penetrating topics--as for
example a‘'summary of iconic thought to logical thought in knowledge systems,
characteristic extraction, clustering analysis, qualitative inference with
knowledge as the basis, and in the area of‘control, self-adaptive development
and resolution of multiple-goal control problems~-are all on the. agenda.

In addition, Liu Yingjian [0491 6601 1696] has achieved some pleasing results’
regarding use of reverse propagation network theory to undertake recognition
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of hand-written fonts, which could not be included in the anthology in con-
sideration of time constraints, surely unfortunate.

Research on expert systems at the present time is in the following state:
Many people are building their own expert systems in different fields at the
frontiers of research, and there are fewer problems with these systems. The
work just described shows the energy with which they are trying to break
through the limitations mentioned herein, that is, to pay attention to iconic
thought, seek out new opportunities, and take the study of knowledge systems
even deeper. Naturally, the task they face is enormous.
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Work, Components of CAS Institute of Automation

40080179b Beijing KEJI RIBAO [SCIENCE & TECHNOLOGY DAILY] in Chinese
29 Apr 89 p 3

[Article by Song Zhaohang [1345 0340 5300]: “CAS Institute of
Automation Moves Forward During Restructuring"]

[Text] Introduction

The Chinese Academy of Sciences (CAS) Institute of Automation is an
integrated new-technology institute that concentrates its research on
automatic controls and data processing.  The staff of the institute
numbers nearly 600, and there are more than 400 scientists and
technicians, among whom are included nearly 100 higher-level scientists
and technicians and about 200 of the mid-levels. The institute
directorship is held concurrently by the CAS deputy director, Hu Qiheng
[5170 0796 1854].

The Institute of Automation is a registered member of the China Society
of Automation, and it has wide-ranging contacts with relevant scientific
research organizations, colleges and universities, and industrial
enterprises, both in China and abroad. This institution has also
assumed responsibility for training high-level scientific and technical
skilled personnel for the state, for which task there are currently
three Ph.D. advisors, with some 130 persons at the institute studying
for either Ph.D. or Masters degrees. This institution has always been
one of the units in China where graduate students have tested highest.

In accordance with the principle that science and technology must serve
economic reconstruction, since 1983 the Institute of Automation has
worked hard at furthering the integration of science and technology with
the economy, and it has been active in exploring the Festructuring of
such areas as changing the operational mechanisms of the institute,
optimizing S&T contingents, furthering the rational circulation of
personnel, and motivating the enthusiasm of staff, which efforts have

resulted in clear results.




On the one hand, they have maintained the primary struggle to arrange
for p1ac1ng and motlvatlng the maJorlty of S&T efforts into economic
reconstruction.  Since 1983, they have been tasked with 118 major
national key pro;ects, with 68 other projects due to lateral
commissions, and they have come up with 109 S&T ach1evements, the
majority of which have been dlssem1nated and applied, and 32 of which
have won S&T achievement prizes at the ‘academy or prov1nc1al ninistry .
level. Examples of these include the dissection and analys1s of large-
scale 1ntegrated circuits, the appllcatlon of synthet1c ammonia
collection and dispersal computer systems, and international- software—
standard graphics general-purpose editing systems and video radar
simulation systems, all of which have brought clear social and economic
results. At the same time, the institute has actively arranged for the
development of high-technology products, and has already put into
production such things as a high-resolution graphics workstatlon, a
graphics processing system, an infrared thermometric instrument, a
raster dlgltal display, a high-precision broad speed-control system, a
radar training simulator, a constant-force support lever, and a
microcomputer power supply. Among these, the image processing system
ChA-series image acquisition card has been evaluated as a key high-
technology product in the.[Be131ng] New-Technology Development Reglon
for 1988. The China Automation Technology Company, founded with funds
from the Institute of Automation, has grown rapidly in recent years, and
gross sales for the company grew from the 1.5 million yuan in the
startup year 1985 to 100 million yuan in 1988. This makes it one of the
most powerful high-technology enterprises of CAS in the Beijing
Municipality New Technology Development District. The volume of'annual
self-supplied funds for the institute has also continued to grow, as. the
self- supplied funds for 1988 have now surpassed the level of allocated
fund1ng for the 1nst1tute before restructur1ng

 On the other hand, as the institute 1s energetically strengthening its
‘technology development, it malntalns a talented contingent engaged in
the application of basic research and h1gh technology tracking, and in
such fields as control theory, systems theory, ‘reliability theory,,
pattern recognition, artificial intelligence, and robot vision, it is
maintaining a high standard of research. Since 1983, the institute has
taken on 35 prOJects of the state and CAS natural sciences funds, and.
researchers have presented or publlshed more than 350 papers at acadenmic
conferences and in journals both in China and abroad. Many research
achievements have drawn respect and praise from scholars both here and
abroad. Among these are: schema description and representat1on f,- :
methods, control systems reliability analysis and integration, BeIJ1ng—
Tianjin regional ecological and economic districting, encouragement
policies, and applications of these things. The Pattern Recognition
Major National Laboratory, built by this institute with funding by the
state, was completed in 1987 and was opened to people in China and
‘abroad. It has become an important base for China as it develops hlgh—
level research and trains skilled personnel in the field of 1nformat1on

sciences.
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Restructurlng has enabled this institute to shine w1th new v1ta11ty, and
there has now been formed a preliminary benlgn cycle whereby sc1ence and
technology are joining with the econony, development efforts in
applications and basic research are spurring each other on, ‘and the _
young ‘S&T- skilled personnel are cont1nually maturlng. The restructurlng
has also posed new goals for the growth of this institute, and it is
currently engaged in the effort to br1ng Ch1nese control and 1nformat10n
‘technology up to advanced world standards, whlch w111 give ‘us the o
strength to form and develop Ch1na s export or1ented “high- technology '
enterpr1ses. ,

‘Vital New“Force )

Adoptlon ‘and ‘implementation of the guiding principle, "science and
technology must serve the economy,” that has such deep significance for
the restructuring of the science and technology system, will enable
great changes in S&T efforts at the CAS Institute of Automation. The
1nst1tute is currently putting more than 80 percent ‘of its strength into
serving the main battle for national economic reconstruct1on, it is
actively accepting research and development tasklng from the state,
reglons,zand from industry, and it has made s1gn1f1cant gains thereln

~In recent years, the Instltute of Automatlon has actlvely sought and
assumed" 36 projects as issued by the state under S&T pro:ects of the

- Seventh 5-Year Plan, the "863" high-technology [plan], and CAS '
scientific research and military industrial prOJects, whlch account for
43 percent of the annual all-institute prOJect starts. * More than 50
‘percent of the institute personnel are 1nvolved in’ this work and it
receives more than 8 million yuan in fundlng through them Wlth its f
own dominant technology p051t1on, the Institute of Automation is doing
developmental research in such fields as computer graphics, 1mage
process1ng, electromechan1cs, and production process control, ‘as well as
in pattern recogn1t1on, intelligent computers, 1nte111gent robots, and
speech and signal processing technolog1es. From’ thlS work, their
dozens’ of such high-level accomplishments include 1nte111gent d1ssectlon
and ana1y31s systems for 1ntegrated c1rcu1ts (1¢'s), Computer-A1ded '
Des1gn (CAD) graphics processing systems,’ ‘Beijing-Tianjin-region
ecolog1ca1 and economic districting, and plllar-burst data processing
systems,_whlch have prospects for broad appllcatlons in aspects of the
national economy and national defense efforts. Among thesevb,

‘ accompllshments, ‘the IC dissection and analysis system comprehens1ve1y
adopts the methods and techniques of artificial 1nte111gence and pattern
recognition to use a computer to automatlcally analyze the m1cro1mage ‘of
the layout of an IC chip. This rapidly and accurately ohtalns data
about "the layout of the chip's 1ntegrated circuitry. The functlons of
this system are basically the same as those of s1m11ar systems abroad
that are publicly available, and the system may be used ‘for the’ analys1s
and’ de51gn of large-scale 1ntegrated c1rcu1try (LSI), whlch makes’ it
very useful for learning from foreign techniques as we develop nev ’
products with Chinese-produced integrated circuitry.
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To as quickly as possible realize the technological transformation of
China's traditional industry and the upgrading and renewal of our export
products, the Institute of Automation has established lateral
cooperative relations with dozens of industrial enterprises from more
than ten provinces and municipalities, from whom they are accepting
commissioned tasking. The institute has come up with many effective,
high-level achievements in the aspect of automation for such industries
as steel, petroleum, chemical engineering, concrete, and tobacco, which
have brought outstanding economic results to the commissioning units.

In 1988, the Institute of automation completed its task of transforming
the technology of the batch workshop of the Polyester Fiber Plant of the
Tianjin Petrochemical Company. The scientists and technical personnel
in charge of this work paid no heed to discomfort and inconvenience as
they worked incessantly to ensure the early completion of this task.

The project will result in gains of tens of thousands of yuan in tax
benefits for the plant, for which the plant has been grateful. The
cement-plant unprocessed-goods-assembly computer control systen
developed for the Pingxiang Cement Plant in Jiangxi has also been
successful in the higher technology specifications, by which they have
brought about a great rise in the quality of finished cement products.
Other successes have gone into production, as for example a chemical-
fertilizer production control system for the proportions of hydrogen and
nitrogen, and synthetic-ammonia production control systenm, all of which
have made contributions to the technological transformation and "dual
increases, dual phases" of the manufacturing enterprises.

By accepting various tasking from the state, from industrial enterprises,
and from the military sector, annual accumulation of funds by the
institute is more than half the total income for its self-generated
funding. This will undoubtedly play an active role in seeking the
progressive self-generation of funds for scientific research and in
ensuring progress for each task.

By making the most of its technological advantages, the Institute of
Automation is actively developing advanced, practical, and marketable
products, and in a planned way they are disseminating to such industries
as petroleum, chemical engineering, and cement, advanced and special
technologies and likes of industrial control systems, management
information systems (including the integration of control processes and
network technology), electromechanical energy conservation control
systems, and solids storage and management, which will in time produce
even greater contributions to national economic reconstruction.

National Pattern Recognition Lab

The State Pattern Recognition Open Laboratory is a national primary
laboratory built by the Institute of Automation. With state approval,
the lab officially opened to others, both foreign and domestic, at the
end of 1987. The laboratory is furnished with equipment of an advanced
international standard of the 1980s and includes four divisions: public
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systems, phonetic systems, microimage processing systems, and artificial
intelligence systems. There are nearly 30 permanent research personnel
and a high-quality, highly capable technical staff for management and '
maintenance. The laboratory can annually financially assist 30 guest
research personnel to do research at the lab. -

The lab is primarily engaged in applied and basic theoretical research
in pattern recognition and high-technology developmental research.
primary directions of research include computer vision, speech .
recognition and natural language understanding, artificial intelligence
and intelligent robots, and computer graphics.

Open to others for more than a year now, whether in basic theoretical

research or high-technology developmental research, the laboratory

has come up with many achievements. 1In the area of basic theoretical
research, researchers have published more than 50 papers, among which
more than half have been presented at major international academic
conferences or published in major international academic journals. For
example, at the Ninth International Conference on Pattern Recognition,
one paper there presented concerned a Huff transform that is being
disseminated as enabling the complexity of tradltlonal algorithms used
in shape recognition to be reduced from O(m 4 to0(md; a paper
presented at the 1988 IEEE annual computer science conference proposed a
new shape descrlptlon method--the shape tree method; and a paper
presented at CADMAT88 proposed a new neural-network computer model for
use in image high-level matchlng '

The lab has also achieved much in the area of high-technology
developmental research. For example, they have successfully developed
and put into operation a laser-ranging data instrument for use in the
measurement of three-dimensional solids and visual information
acquisition that is of an advanced international level; they have
developed the first domestic computer simulation system for use in
systolic parallel-processing system structures; and in the area of ‘
neural-network image code compression, they have realized a color single
image with a compression ratio of 45:1, which meets advanced
international standards. In the area of speech recognition, they are
currently in developmental research for transforming into a commercial
product a deaf-and-dumb phonetic teaching system that has won-a CAS
second prize for S&T achievement. The successful development of this
system has been warmly received by many disabled persons both in China
and abroad, and it has major social results. ‘

‘The laboratory has implemented the principles of openness, alliance, and

mobility. Among permanent and guest researchers working here, there are
both middle~aged intellectuals of great scholastic achievement, and also
young scholars who are intellectually active and accomplished in their
professions; and there are both Ph.D. and Masters graduates trained in
China, and also Ph.D. students who were educated abroad. They are

’ seldom conservative in their thinking, and at each weekly scholastic
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neeting they each put .forth their views; discussion is quité lively;
which creates a deep scholastic atmosphere and fosters a research - ..

environment that is unifying and cooperative.

Many of the guest'researchers have made important research achievements
in a relatively short time. Scholars of international reputation from
the U.S., France, and Japan have produced many valuable achievements ..
over wide areas, which provides full affirmation and praise for the -
institute. .. - : S : S

A View of the Pattern Recognition Laboratofy‘ e «”{g

Basic Research

S

After the institute shifts the focus of its efforts from applications-
research to developmental work,.is it also to put energy into basic .
research? The leadership of the Institute of Automation and the
scientific and technical personnel engaged in basic research have made a
.clear response by their actions. Since 1988, the institute has retained
a skilled high-quality basic research force; they ‘have -drawn up clear
applied and basic research projects that have an eye toward '
applications,; most notably applied and research projects in high-
technology; and they-have set up funds for basic research to improve the
degree of funding for basic research. .To enable the younger scientists
and technicians to produce achievements early, the institute is s
providing support for the basic research projects with new thinking, new
viewpoints, and new trends that have emerged from the younger research
personnel. Since 1983, important achievements have been made in such.
‘areas and applications as semantic and syntactic pattern recognition,-
the ecological and economic districting of Beijing and Tianjin, policies
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of encouragement, and gradient algebra. Young institute scientific and
technical personnel who are members of the CAS group for analysis and..
research of the national condition have used systems and control theory
to do in-depth quantitative analyses of the primary factor influencing

.the long-term development of China's countryside--the population

problem. - They have also set up a China population-economic system .
model, ‘an integrated model for land resources and bearing capacity, and
a food-production forecasting model, ‘all of which do forecasting of
fundaméntal relations between the rural population and subsistence
growth, as well as forecasting of developmental trends. They have then

used this work to propose basic strategies and primary policies by which

to sustain growth, and this work has bene appreciated by the relevant
leadership‘and decision-making departments of the'central authorities.

Instltute of Automation researchers engaged in 1nte111gent technolog1es
research recently established the first domestic hand- written Chinese
character sample base containing 1,000 samples totaling 4'million
characters. This sample base will provide the ‘basic mater1a1 for the
study of the development of recognition technlques for hand-written
Chinese characters. Neural networks are an important direction for
contemporary data-processing research, and after ‘some’ intensive
research, researchers ‘at this institute have proposed new methods for

' 1ntegrat1ng logical psychological models,eartlflclal neural netowrk

models, determinative physical models, and cognitive knowledge models,
that provide new ways to develop expert systems. This method has had an
effective trial in such fields as nuclear-reactor-incident diagnostic
expert system and system identification, which has laid an excellent
foundation for the application of neural networks in knowledge systems.
In addition, in aspects of the design of intelligent computers and
multiple-model expert systems, they have also done work with outstandlng
results. o

The researchers at this institute have also come up with;a~number,of‘
high-level achievements in the areas of complex-system theory and

~ control, .control-systems reliability analysis and integration, -

encouraging policy making in multiple-source decision- mak1ng theory, and
discrete-event dynamic systems, and some have been applied in actual .-

" practice. For example, the encouraging decision-making methods have
" beéen used for water, oil, and gas conservation in factories, where they

have generated 51gn1f1cant economlc and social results

With’ the gu1dance of the CPC Central Comm1ttee s pr1nc1p1es of

“‘restructuring and openness, at the same time as the Institute of f_

Automation has been strengthening its relations with all economic . .
sectors within China, it has been establishing definite and cooperative

‘relations with research and academic organizations-in the U.S., West .

Germany, England, and France through such means as bilateral academic
exchanges, mutual visits, and cooperative research, all of which has

powerfully advanced the development of basic research.‘ In 1988,

63




researchers at this institute wrote more than 100 papers, one-third
of which have either been presented at international conferences or

published abroad.

The intensifying basic theoretical research is providing the background
for the development of applied technology and products, and the projects
in basic theory that have been proposed during development efforts are
in turn stimulating basic theoretical research. The situation at the
Institute of Automation is now one in which basic and developmental
research complement each other. o o e

Production Company

The China Automation Technology Company (CATC) was founded by the CAS
Institute of Automation in 1985 in accordance with the principle of
science and technology serving efforts at building the national economy
and to advance the transformation of scientific research achievements
into productivity. After a'4-year struggle, it has become an S&T
enterprise with considerable technological depth,-one that sits securely
on "Electronics Street" and that has been judged to be one of -the ten
largest enterprises in that area, as well as being "very financially
trustworthy” by the financial community. In 1988, CATC was rated as
sixth among the "honor roll or computer sales and service enterprises":
from within the machine-building and electronics industrial system’
throughout the country. :

CATC is backed up by the technological strength of the Institute of
Automation, and it concentrates its efforts on the development of high-
technology products. The company's Image Products Development Division
has developed the CA-series of image acquisition cards in accordance
with market demand, and the future for this device is quite broad, as it
is suitable for many different industries. This product is now in
applications at many industries in over 20 provinces and municipalities
throughout China, and its level of quality is the equivalent of similar
foreign products. In cost-performance ratio, it is capable of competing
with imported products. Annual sales volume for this product has
reached into the millions of yuan, and in 1988 it was judged to be the
hot item in the Beijing Municipality New-Technology-Development
Experimental District.

With the development of computer technology, CAD/CAE/CAM systems are
rapidly becoming ideal modern tools for departments involved with
industry, research, education, and international affairs. To meet the
demands of the domestic market and to conserve foreign exchange for the
state, CATC used existing technology of the Institute of Automation to
quickly develop a computer imaging system and also to put it promptly
into the marketplace, where it has been welcomed by customers. More
than 110 of these systems were sold during 1988, for a total sales
volume of 3 million yuan. According to evaluation by experts, this
system has attained the level of similar foreign products. Currently,
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the computer imaging system is being‘used by more than 100 firms within
China; it has been quite effective, has produced excellent social and
economic results, and has been awarded a second prize for advanced S&T

- achievements by CAS.

In addition, CATC has also developed more than 20 electromechanical
products such as an electromechanical speed-control system, CAM 386
microcomputer, small numerically controlled drilling machine, raster -
digital display, and closed-circuit television system with related
components. Over the past 4 years, CATC has relied upon the
technological strength of the Institute of Automation and guidance by
the marketplace to make firm progress. And it has achieved a distinct
scale in such areas as product development, manufacturlng and sales, and :
after- sales service. - .

By the end of 1988 CATC has accumulated about 15 m1111on yuan in self-
-generated funds, as well as generating an enterprise scale of more than
100 m11110n yuan in ‘annual volume of operatlons. ; : -

CATC is now actlvely developing both foreign and domestlc markets, and
not long from now, CATC products w111 enter the 1nternatlona1 a

marketplace.
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3-D Graphics Systems Pass EValuatibns'

40080180a Beijing JISUANJI’SHIJIE [CHINA COMPUTERWORLD] in Chinese No 17,
3 May 89 p 1 ' ,

[Article byr[sufname only] Mu [2606]5 "Application Begins for Domesticaily
Developed '3-Dimensional-Element Modeling System' and '2-,3-Dimensional
Graphics Interactive Processing System'"] I o

[Text] The "3-Dimensional-Element Modeling System--GEMS 2.0" and the "2-,
3-Dimensional Graphics Interactive Processing System~--GIS 2.0" independently
developed by the Qinghua University Computer Science and Technology Depart-
ment as a key S&T project of the state's Seventh 5-Year Plan passed their
technical evaluation in Beijing on 18 April.

GEMS 2.0 is a 3-dimensional-element modeling system that can run on 32-bit
supermicrocomputer workstation systems (such as the Apollo DN3000); its many
functions include such as definition of shapes, set operations, transform
output, true color graphics display, object calculations, and collision
detection. GIS 2.0 is a 2-,3-dimensional utility interactive graphics
system developed also on the Apollo DN3000 workstation. It is based upon
input and output of points, .straight lines, circular arcs, free curves, and
characters, and has as its primary user interface screen menus that are
dynamically layered. By defining different coordinate spaces, work surfaces,
windows and views, one can handle symbols, graphics groups, levels and docu-
ment files, together with such operations as the input of graphics elements
and structures, display, deletion, editing, geometric transforms, standard
notation, measurement, and setting attributes. These constitute the func-
tions of interactive graphics input/output and of graphical plotting for
computer—aided design.

The evaluation experts felt that with these two systems the defining of shapes
is convenient and easily understood, and that the many types of transform
output are fast and highly reliable. The systems employ the layered-screen-
menu user interface that is so popular abroad and that is convenient to use.
These two systems are both critical pieces of software for CAD/CAM and meet
advanced international standards for the eighties, and they are special in
their novel conception, advanced algorithms, and innovations as evidenced by
such functions for shapes as angular sectioning of arbitrary positions and
intra-object dynamic progressive viewing. These two systems not only may be
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used directly for engineering and product CAD/CAM in such professions as
machinery, electronics, civil construction, and chemical engineering, but can
also be used in such applications systems as emulation and s1mu1at10n, anima~
tion, and computer vision.

At present, it would cost at least US$30,000 to equip a CAD workstation with
a set of executable programs in similar software from abroad. During the
Eighth 5-Year Plan, thousands of major enterprises in China will need to use
CAD/CAM technology. By using domestically developed systems, not only can we
conserve large amounts of foreign exchange, we will also prepare the way for
similar high-technology products having 1ntellectua1 property rlghts to enter
international markets. -

Also passing technical evaluation was the "System for Analyzing the Ass1m11at1ng
D3M Database Management Systems.'" The [development of this] system was also a
key S&T project of the Seventh 5-Year Plan. This product is the first
domestically to accompllsh the analysis, assimilation, and exploratlon of D3M
database management systems, and it has successfully app11ed D3M database
management systems in aspects of CAD data management. It will play an active
role in promotlng the application and development of Chlna s CAD/CAM tech-
nology.
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New Dispatch, Command Workstations Exhibited in Beijing

40080180b Beijing JISUANJI SHIJIE [CHINA COMPUTERWORLD] in Chinese No 17,
3 May 89 p 1

[Article by [surname only] Hai [3189]: "New High-Grade Dispatch and Command
Equipment"] ‘ ‘

[Text] The Sanle [0005 2867] Electronic Technology Development Unit in the
Haidian District of Beijing recently publicly exhibited the 86T-1 Attended
Workstation, high~grade dispatch and command equipment that integrates the
circuitry for three functions: telephone communications, data terminal
(Chinese character), and graphics (video) monitor. The first group of
experts to view this equipment praised it as having many functions and being
very useful, and they said that its dissemination and application are sure to
bring China's control capability for dispatch and command systems to a new
level.

This operator's station is an upgraded product of existing domestic operator's
equipment, and with its successful development by an institute of the [PLA]
General Staff and the Sanle Electronics Technology Development Unit after
several years of hard work, it has now gone into small-batch production.

The workstation uses advanced microprocessor [stored program controlled [SPC]]
technology, and has such functions as call placing, call retention, call
encryption, call forwarding, facsimile, call recording, and call time logging,
and it can also connect with computer network systems for the transmission and
video display of text, data, and graphics. The whole workstation comprises
three parts: telephone operator's station, data (Chinese character) terminal,
and graphics monitor. Each portion is assembled from modules, and each can
either be set up and used alone, or can be organically integrated into a
system by combining any number of branch units according to the user's needs.

Exhibited together with the new operator's workstation was also a new micro-
computer input picture transfer converter. This high-resolution video
interface equipment can convert video signals input from computers of several
different resolutions into visible signals of the same scanning frequency,
which can then be displayed in turn on the same monitor or by large-screen
projector. It is therefore useful in dispatch, command, and decision-
making systems, and for electronic conferencing.
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Changjlang Introduces Four New Mlcrocomputers

40080180c Beijing JISUANJI .SHIJIE [CHINA - COMPUTERWORLD] in Chinese No 17,
3May 89 p 1 -

[Article by [surname only] Kui [6652]: "The Changjiang Computer (Group)
Joint Company Promotes Four New Mlcrocomputers"]

[Text] - At its second anniversary celebration on 12 April, the Changjiang
Computer (Group) Joint Company formally announced four new microcomputer
models: -the Donghai 0520DH, the Donghai 0530EX, the Donghai 0540A-16, and
the 0540-25, and also announced their wholesale and retail prices.

Donghai 0520DH microcomputer. This was developed on the basis of the
Donghai 0520C and 0520D computers. The CPU is the Intel 8088 with a master
[clock] speed range of 4.77-10 MHz and a 10-MHz 8087 co-processor. Basic
configuration: one 20-megabyte hard disk drive and two 360K/1.2-megabyte
floppy disk drives, with an optional 60-megabyte dataflow cartridge tape
drive, choice of either monochrome or color display, enhanced 10l-key
keyboard, eight I/0 slots, two serial-parallel interfaces, and abundant
general-purpose applications software, all of which makes it suitable for the
special requirements of banking and management.

Donghai 0530EX microcomputer. This machine was developed from the Donghai
0530B and 0530E computers, and is completely compatible with the Donghai
0530B and AT-class 286 microcomputers. The CPU is an Intel 80286 with a
master [clock] speed range of 8-12 MHz, and a maximum speed of 16 MHz. The
operating speed of this machine is the fastest among current domestic 286~
class computers, and the external storage system has been improved, as it can
support two 1.2-MB floppy disk drives and two 20- or 40-MB hard disk drives.
Options include a 60-megabyte dataflow cartridge tape drive (which can be
mounted internally),:a l4-inch high-resolution color display, and an enhanced
101-key keyboard. There is a system-reset button on the face of the computer
and a button to change the operating speed, and when the system locks up, it
need not be turned off before restarting. There is much software, which is
compatible with that of other models.

Donghai 0540A microcomputer.  This is a newly developed 32-bit'high—qﬁality

microcomputer following upon the Donghai 0520 and 0530 computers. The CPU is
an Intel 80386, the co-processor is an 80387, and the master [clock] speed
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range is 16-25 MHz. The system is built from multi-layer printed-circuit
‘boards, gate arrays, and high-capacity external storage equipment, and it
has a l6-level interrupt and 7 communications channels; it may be fitted
with two 1.2-megabyte floppy disk drives, two hard disk drives of 20-130
megabyte capacity, a high-resolution color monitor, a high-speed printer,
an enhanced 101-key keyboard, and a speaker port. There is a great deal of
Chinese-Western language software, it is completely compatible with existing
PC/XT and PC/AT applications software, and the high-level languages running
presently on domestic PC-class machines will all run as desired on the
Donghai 0540A. This computer is one of the fastest, most powerful and most
reliable among the many 32-bit high-performance microcomputers currently -
available at home or abroad. It is suitable for CAD/CAE, as well as for
the needs of such fields as publishing, banking, finance and taxes, office
automation, and automatic control of production processes.
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J1annan Nachlnery Plant Develops 23 High—Tech Export Products 3

40100063 Be131ng XINHUA in Engllsh 0116 GMT 30 Jul 89

’ 0k

[See also JPRS~ CST—89 014 18 Jul 89 pp 48-49]

[Text] Beijing, July 30 (XINHUA)--Since 1984, the state-owned Jiannan Machinery
Plant, under the Ministry of Machine-Building & Electronics Industry, has
developed 23 high-tech products for export. Its exports of magnetic heads and
slide pads rank first in the world, CHINA DAILY reports today. The plant is the
country's largest enterprlse that mainly produces peripheral equipment for
computers,

Located in the mountains of western Hunan Province, the plant.sometimes lacks
market information. To overcome. the disadvantage, the plant established a
branch in the coastal Shekou special economic zone as a window on the world
market. It has also invited foreign experts to help improve its technology.

In the last 4 years, some 100 engineers and technicians from Hong Kong and the
United States have come to the factory to train its workers.. With the help of
overseas cooperation, the factory has exported more than 10 varieties of
high-tech products. Cooperating with technicians from the United States, the
factory has mass-produced 5.25-inch floppy disk drives. More than 30 million
yuan worth of these disk drives have been turned out by the factory."

The factory arranges its production according to market demand. When the
Beijing Great Wall Computer Development Company needed disk control adapters to
fit newly developed computers, the factory studied the product and succeeded in
providing the adapters within a year. .




LASERS, SENSORS, OPTICS

Experimental Investigation of Immediate Bandwidth of Meteorological
Satellite Imagery

40080113e Beijing TONGXIN XUEBAO [JOURNAL OF CHINA INSTITUTE OF
VCOMMUNICATIONS] in Chinese Vol 9 No 6, Nov 88 pp 92 94

[Article by Xu Jianping* [1776 1696 1627] and Liu Zhiping** [0491 2535
1627]: "Experimental Investigation of Immediate Bandwidth of
Meteorological Satelllte Images"; manuscrlpt recelved 2 Jan 86]

[Text] Abstract

This is an exper1menta1 ana1y51s of the immediate frequcncy spectrum of

meteorological satellite images in order to verify the effect of filter

bandwidth. It was found that the bandwidth could be compressed by .

approximately 50 percent without affecting the quality of meteorological
satellite images. ' ‘

I. Introduction

When a meteorological satellite image is received or transmlttcd the
bandwidth of the receiver or transmitter is determined by the 31gna1
modulation method and the frequency band of the baseband image signal.
With a fixed signal modulation method, therefore, bandwidth de pends on
the frequency band of the baseband image signal. The ‘baseband image-
signal frequency band is calculated based on a black and white image.
For example, the thlrd generation U S. meteorological satellite

* Xu Jianping: Senior Engineer at the Satellite Meteorology Center of
the State Meteorological Administration. He graduated from the
department of radio of Zhejiang University in 1958 and is studylng in
the electrical engineering department_at New York State University in
the U.S. ’ : ' , »

x*x Liu Zhiping: engineer at Chinese International Economic Consultants
Inc. He graduated from the department of radio at Beijing University.
In 1986 he went to study at the Space Science Center at University of
Wisconsin. He is involved in technical economic and radio electronic
engineering evaluation.
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TIROS-N/NOAA has six scan lines per second and each scan line has 2048
pixels. The maximum frequency band is (2048/2)x6 & 6 kHz, which occurs
when every other pixel is black and white. However, neighboring pixels
in a meteorological satellite image are correlated, especially when
there are clouds. This means that there is some information redundancy
and the bandwidth is less than 6 kHz. Thus, the question is how wide
the bandwidth of the meteorological image should be. Is it possible to
compress the bandwidth of the image? If so, by how much? Since the
image varies widely and the quality requirement differs, it is not easy
to resolve this issue based on theory. Therefore, this paper attempts
to explore this problem experimentally. '

II. Immediate Frequency—Band'Analysis

There are two common methods to measure the frequency spectrum of a .
signal. One is to measure point by point. A narrow-band filter is used
to determine the power within the bandwidth of the filter. By varying
the center frequency of the filter, the signal power 1eve1s at different
frequency ranges can be determlned 'The other way is to display the
signal frequency spectrum with a scannlng frequency spectrometer.
Either method provides a mean time integral value of power within a
frequency range. It is an average frequency, rather than an immediate
frequency spectrum. - If the signal is cyclic and the frequency spectrum
is time-independent, such measurement is accurate. If the signal is
random and the frequency spectrum continues to vary, then the integral
signal’ power over a specific time perlod cannot represent the 1mmed1ate
frequency spectrum at that instance. Instead, it is an average over

the time period.

Satellite images are random signals. The bandwidth of some immediate
frequency spectra may be much wider than that of the time-averaged
frequency spectrum. If the bandwidth given to the transmlttcr is the
same as that of the average image frequency spectrum, the edges of the
transmitted imagery are blurred. Hencc, it is better tc measure the
immediate frequency spectrum, i.e. to record thée image signal at an’
instance, for further analysis. The Model 2033 frequency spectrometer
made by the Danish firm BK Company has such functionality. It can
record the signal at a specific instance for spectral analysis The
experimental method used in this work is shown in Figure 1. Durlng a
satellite pass, the receiver gets the signal transmitted by the ;
satellite and the Model 2033 frequency spectrometer captures and stores
the immediate signal for analysis.’ 0f course, the signal recelved by
the receiver can be recorded on tape -and re—played later; [at that later
time one could then] perform immediate frequency spectrum analysis on
the Model 2033 spectrometer. Flgure 2 shows the typlcal 1mmed1ate
frequency spectrum thus obtained. ‘
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Flgure 2. Typlcal Immedlate Frequency Spectrun from the NOAA 7
Meteorologlcal Satelllte

“II Results of Ana1y51s

We conducted 62 frequency analyses on images transmltted from- the same

orbit at different times, from different orbits and ‘different - detectlon
channels: (the TIROS-N/NOAA satellite has five detéction channels). The
bandwidth was chosen to-be 10:dB ‘below the immediate ‘frequency’ spectrum
power and the results of ‘the’ 62 measurements are as follows.”
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We know that 98 percent of the image is within a 2 kHz bandw1dth and it
can be compressed by approximately one half.

In order to verify this conclusion, we passed the image signal through
filters of different bandwidths to generate images on a facsimile
machine to. observe the effect of bandwidth on image. -As .shown in Figure
3, the image is first stored in a computer. The bandwidth of the filter
is changed and the image is then retrieved from the dlsk to be generated
on a facs1m11e machlne to obtain a ser1es of 1mages. IRSARL

e IBit Frame | |BP-1000 | ! | 121
Recelver synchro=| |synchro-: -coﬁputer ,‘pD/A,uﬁjFilter FAX
C ' nizer | nizer ’ S I PR A 1 [machin

disk |

Figure 3.v Effect of Fllter Bandw1dth on Image

Figures 4 and 5 [photographs not reproduced] show the or1g1na1
meteorological satellite" -typhoon cloud’ picturée and the’ ‘original
geomorpholog1ca1 image with infinite fllter bandw1dth respectlvely.

A series of images was obta1ned when the fllter bandwzdth was 6 kHz,»;
kHz, 1.5 kHz, 0.75 kHz and 0.3 kHz. They were studied by experts who
are familiar with readlng such images. When the bandwidth is 6 kHz, :the
typhoon cloud: pattern is identical to the or1g1nal photograph The 3
kHz bandwidth ‘image is still very close to the original image. . The
cloud structure -near the eye of the typhoon -remains very.clear. At
1.5 kHz, .the eye is still very crisp,- buyt: the cloud ‘wall and some . ...

) individual f1ne structures are somewhat blurred the plcture is still.,

| useful. At 750 and 300 Hz, although the profile and eye of the. typhoon

‘ can still be recognized, the cirrus structure, border, coastline and

| coordlnates are blurred. They are no longer usable. With respect to

‘ land forms, when the bandw1dth is 6 kHz, the mrteorologlcal image is

|

|
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identical to the original. Other than some individual details (such as
nountains), the 3 kHz image is very close to the original. At 1.5 kHz,
some details such as mountain ranges are blurred.

At 750 and 300 Hz, all details are so seriously blurred that they are no
longer usable. :

Based on our results we conclude that meteorological satellite images
are still usable when the frequency bandwidth is compressed by one half.
The criterion is based on visual observation, rather than computer data

processing.
IV. Practical Significance of Bandwidth Compression for Cioud Pattern

1. After receiving the cloud pattern, a veception station must send it
to its users. It costs less if the transmission channel uses a narrower

bandwidth.

2. The diameter of the antenna for reception can be smaller if the
bandwidth is compressed. This makes it possible for a ship in the ocean
to use a small antenna to receive cloud patterns. For example, the low-
resolution facsimile (LR-FAX) cloud map taken by the Japanese
geostationary weather satellite GMS requires a standard 2.5-meter-
diameter dish in a standard ground station. The pre-amplifier noise
index is 3.4 dB. If we use a 1.2-1.5-meter antenna for reception on a
ship, it is difficult to meet the carrier-to-noise ratio by reducing the
pre-amplifier noise index to 1.5 dB.  This requirement can be met by
compressing the bandwidth by a factor of 2-3. The cloud image received
on the ship is only suited for visual obsérvation.

V. Conclusions

This paper experimentally analyzed the immediate frequency spectrum of
meteorological satellite images and verified the results by studying the
effect of filter bandwidth on the image. It was found that the
bandwidth of the meteorological satellite image may be compressed by
approximately one half without any effect on visual observation.
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LASERS, SENSORS, OPTICS

Two-Beam Coupling in Infrared Photorefractive GaAs Crystals

40090069 Shanghai HONGWAI YANJIU [CHINESE JOURNAL OF INFRARED RESEARCH] in
Chinese Series A, Vol 7'No’5-6, Dec 88 (manuseript received 11 Jul 88) pp 441-444

Heyi of the Department of Physics, Beijing University]

[Article by Wang Weili'[3769 1218 4409], He Xuehua, Dai Changhong, and Zhang

[Abstract] Experimentallresearéh on two-beam coupling of two counter-propagating
laser beams (inéluded angle @=165°) in a photorefractive Cr-doped GaAs crystal
(sample thickness d=5mm, resistivity £=2.2 x 108!Lcm;'mobility/*=4830cm2/V's,

and absorption coefficient(x=1.47cm’1) using a l.15-micron infrared He-Ne laser
is reported. Results are as follows: - '

(1) For total light intensity Io (sum of pumped beam intensity I3,(0) and signal
beam intensity I,(0)) = 0.56W/cm? and intensit ratio¢30(=Ia(0)/Ib(0)) = 0.1,

the gain coefficient T’was.gound to be 0.13cm™" and the diffraction efficiency

N was found to be 2.9 x 1077, : ‘ : ‘ .

(2) For I,=0.10W/cm? and BO=1, the optimal value of N was found to be 8.5 x 1073,
(3) When Bo=0.1, for minimum total light intensity I0=20mW/cm2, I" was found to

be 0.05cm~! and M to be 0.3 x 1073,

(4) In a cubic GaAs crystal, two S-polarized incident light beams, after coupling,
will generate P-polarized diffracted light. o

References

[1] Klein, M.B., OPT. LETT., Vol 9 (1984), p 350.

[2] Cheng, L.J. et al., OPT. LETT., Vol 12 (1987), p 705.

[3] Gunter, P., PHYS. REV., Vol 93 (1982), p 201.

[4] Kukhtatrev, N.V. et al, FERROELECTRICS, Vol 22 (1979), p 949.
[5] Yeh,P.Cc., J. OPT. SOC. AM., Vol B4 (1987), p 1382.
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‘LASERS, SENSORS, OPTICS

Study of Inhomogeneity Structure in Laser-Produced Plasma

40090060 Beijing ZHONGEUO KEXUE [SCIENTIA SINICA] in Chinese No 3, L
pp 313-318 v ‘ e ,

[Article by Jiang Zhiming [3068 1807 2494], Meng Shaoxian [1322 4801 63431,
Zhang Weiqing [1728 0251 3237], Lin Lihuang [2651 4409 3552], and

Chen Shisheng [7115 2514 0524] of Shanghai Institute of Optics and Fine
Mechanics,; Chinese Academy of Sciences; and Xu Zhizhan [1776 5267 1455] of
Coagulation State and Radiation Physics Branch Center, China Center of High
Science and Technology (World Laboratory) ] LR .
[Abstract] The visible light probe imaging method is used to study _
inhomogeneities appearing in laser produced plasma, especially small scale
jet stream structures appearing at the rear surface of a thin film target due
to instability in fluid mechanics. :

The optical path layout in the experiment is shown in the following diagram.

1.06 micro-

meter laser My
- M ) F2 C2
1.06 micro- |, Ty 1S ,
meter laser I~ T ] & %ﬂ
| | CoMe TP TJrkex Y Ra
M2 M3

- -' — . 1My
0.63 micrometer detecting beam

(Cl’ C,-—cameras, Fi, FZ—-interference filter plate; Lléetafget hitting lens;
Lo-—imaging lens; Ml'to --special reflecting lens; P--deviation detecting
device; R--Rochon lens; S--diaphragm; T--target; W--Wollaston lens)
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Four more figures show a plasma interferogram and a schliereniphotograph
shot simultaneously, magnesium and gold target plasma schlieren photograph,
a schlierern photograph obtained when laser irradiation was incident on an
8 micrometer thick gold plane target, and a time deve10ped schlieren
photograph of an aluminum foil target plasma.

The authors are grateful to Bi Wuji [3968 2477 1803] and He Xingfa [0149
5281 3127] for assistance with the target range; gratitude is also - ‘
expressed to the entire crew of the six—-channel neodymium glass laser
apparatus for their enthusiastic support of this research.

The first draft of the paper was received on 14 April 1987; the final,
revised draft was received for publicatlon on 25 May 1988. :

LI N E
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LASERS, SENSORS, OPTICS

New Design Method for Uniform Multimode Lasers

400900564 Shanghai ZHONGGUO JIGUANG [CHINESE JOURNAL OF LASERS] in Chinese
Vol 16 No 5, 20 May 89 pp 260-262, 271 ’ ‘ | AT

[Article by Li Yongping [2621 3057 1627] and Wu Hongxing [0702 7703 5281] of
Department of Physics, China University of Science and Technology, Hefei]

[Abstract] The dimensionless, two-dimensional fast Fourier transform involves
using the phase component to calibrate double-mode laser-wave surfaces into a
rectangular wave surface computer design. The status of'trahsverSe'multimode
lasers is discussed. The paper presents the results of the TEMjg mode. It is
easy to surmise that all TEM;g should be identical, As for higher modes over
TEM;y71, these can be propagated because the double-mode status was verified,
and the two-dimensional transform was adopted; however, the computational
volume will be greater. It can be assumed that the multicomponent combination
technique can be adopted to use the transform mode in which the higher modes
are lowered one by one in order; thus, the adapatability is more. Of course,
the conversion ratio will be lowered because of absorption by laser materials.

Four figures show an ideal double-mode intensity distribution, the double-mode
intensity distribution after 10 self-consistencies, the homogeneity distribution
of the double-mode field after 10 self-consistencies, and the x—-direction phase
distribution after one self consistency. In the theoretical sense, so-called
self consistency is a situation in which the waveforms of the original

function (input) and image function (output) after repeated transforms are the
same as the original assumption without forced substitution. This self
consistency process is an effective measure of substituting diffraction
integration. ‘ ' '

This study was funded by the State Natural Science Fouﬁdation.' The paper
was received for publication on 22 November 1987.
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LASERS, SENSORS, OPTICS

Two Pulse TE-Mode Photon Echo in Hollow Slab Optical Waveguides

40090056b Shanghai ZHONGGUO JIGUANG [CHINESE JOURNAL OF LASERS] in Chlnese
Vol 16 No 5, 20 May 89 pp 280-284 | o

[Artlcle by Li Guangfu [2698 1684 4395] and Zhang Xlufang [1728 4423 5364] of
Zhengzhou College of Antlaircraft Artlllery]

[Abstract] The paper discusses the two pulse TE mode photon echo problem
(including two situations of single- and multivalue modes) of hollow slab
optical waveguides. As shown by the results, many different properties are
brought to light by comparing photon echoes of hollow slab optlcal waveguides
and for the nonwavegulde situatlon.

Two flgures show a hollow slab optical wavegulde, and a two-pulse array for f
producing two—pulse photon echoes.’ S

The paper was received for publication on 14 September 1987.

81




LASERS, SENSORS, OPTICS

Design and Performance of a Colliding Pulse Mode-Locked Nd:YAG Laser Using an
Unstable Resonator With Antiresonant Ring Structure
40090056¢c Shanghai ZHONGGUO JIGUANG [CHINESE JOURNAL OF LASERS] in Chinese

Vol 16 No 5, 20 May 89 pp 302-304 v~ = -

[Article by Sun Zhan'ao [1327 0594 5837], Yang Xiangchun [2799 7449 2504] and
Zhu Xiaolei [2612 1420 432071 of Shanghai-Institute of Optics and Fine '
Mechanicé;“Chinese‘Academy’équcieﬁces] S AT
[Abstract] The article reports on the design of a new convex—antiresonant

ring unstable resonatof Structure: ‘the ‘structure is applied:to a colliding -
pulse mode-locked Nd:YAG laser, yielding satisfactory results with the narrow
pulse advantage of the concave-antiresonant ring stable cavity; and high energy
advantage of virtual confocal unstable pulses. The pulse width is reduced to
the neighborhood of 10 picoseconds; the total energy of pulse train is as high
‘as 69 plus or minus 4 millimeters; and the highest single pulse energy is
approximately 25 millijoules., == -7 v T T RN Cat
Three figures shdwrthe*bpticaltpath"of.anvexperimental'apparatus,.anvoscillograph
of a mode-locked pulse train-of a Nd:YAG laser, and pulse-duration curves by
using the nonlinear secondary. harmonic method. RS e :

The authors are gratefulutO‘Wu'Zhaoqing,{O702’0340_1987] and Zhao.Shicheng {6392
0013 6134] of Shanghai Institute of Optics and Fine Mechanics. for their - =
assistance in experiments. - The paper ‘was- received for -publication on: -:~

9 October 1987. - L Cin o o R e

82




LASERS, SENSORS, OPTICS

An X—Ray Prelonlzator for Large—Volume and High-Pressure Excimer Lasers

40090056d Shanghai ZHONGGUO JIGUANG [CHINESE JOURNAL OF LASERS] 1n Chlnese
Vol 16 No 5 20 May 89 pp 309 311

[Article by Ouyang Bin [2962 7122 2430] of Shanghal Institute of Optlcs and ’
Fine Mechanics, Chinese Academy of Sciences, and M. Steyer .of Max-Planck-—
Instltut fur Blophysikalische Chemle Abteilung Laserphys1k West Germany]

[Abstract] The paper- reports on ‘an excimer preionizatlon pulse X—ray source,
adaptable to large volume, high gas-pressutre short pulses, and stresses
introducing the technique of obtdining a ‘high-intensity fast rising X-ray
source, - In addltlon, the experimental results of other propertles are - glven.

In order to build an exc¢imer laser apparatus with short pulses and hlgh output,
indeed the main discharge circuit and discharge technique should be seriously
studied; however, the preionization technique is also an important prerequisite.
The article presents a technique for compressing X-ray pulses and the - ..
experimental results of obtaining a rising front fringe much shorter.than -

50 nanoseconds. Other properties are given in the final part of.the artlcle.

One table lists X—ray dosages varying with voltage: ‘and interelectrode spacing.
Four figures show a cold cathode pulse X-ray source, X-ray and current.
waveforms of the same exc¢itation voltage and different electrode spacing, and
those of the same electrode spacing and different voltage excitation, -as well
as X-ray waveforms of capacitors with and without acceleration. This research
was done at Max-Planck-Institut fur Biophysikalische Chemie, Abteilung
Laserphysik, West Germany, under the supervision of Professor F. P. Schafer
and with participation of K. Stankov. The authors are grateful to both
individuals. The paper was received for publication on 22 November 1987.




LASERS, SENSORS, OPTICS

Efficient Nd-Doped Phosphate Glass Laser

40090056e Shanghai ZHONGGUO JIGUANG [CHINESE JOURNAL OF LASERS]-in Chinese
Vol 16 No 5, 20 May 89 pp 311-313 '

[Article by Li Zhongya [2621 0112 0086/3660], Chen Zexing [7115 3419 5281]
and Zhang Junchang [1728 6511 2490] of Shanghai Institute of Optics and Fine
Mechanics, Chinese Academy of Sciences] »

[Abstract] The paper reports on a highly efficient phosphate glass laser,
which was improved by the authors: they lowered the laser threshold value,
and raised the laser efficiency. A laser efficiency of 2.6 percent was
obtained by using a phosphate glass rod of ¢’6 x 100 mm; the laser threshold
value is 3.2 joules. An experimental set-up for gain measurement is shown
in the following diagram:

. o 8 .
= e B o T
- —
B !?4 ey I
PR
gt
Key: : .

1. Rotating lens " 6. Beam splitter lens
2. Oscillator laser rod 7. Filter plate
3. Output cavity sheet 8. Energy meter
4. Amplifier rod . 9. Time delay trigger

5. Xenon light

Four other figures show a comparison of pumping efficiencies of different lamps,
the effect on laser output energy caused by light pumping time, correlation
between laser output energy and light pumping energy, and a gain curve of an
Njy135 phosphate glass rod.

The paper was received for publication on 13 November 1987.
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SUPERCONDUCTIVITY

Crystal Structures and Superconduct1v1ty of a New Series of Superconductlng

: Phases

81110727 Beijing WULI XUEBAO [ACTA PHYSICA SINICA] in Chinese Vol 38 No 2,
Feb 89 pp 264-272 : : : ‘

[Article by Liang Jingkui [2733 2417 7608], Zhang Yuling [1728 3768 5376],
Huang Jiuqi [7806 0036 7871], Xie Sishen {6043 1835 3819], Che Guanchan
[6508 1639 3503], Cheng Xingrong [2052 0686 2837], Ni Yongming [0242 3057
24941, Zheng Dongnlng [6774 2639 1337], and Jia Shunlian [6328 7311 5571]
of the Institute of Physics of the Chinese ‘Academy of Scierces, manuscript
received 17 Jun 88: '"Crystal Structure and Superconductivity of a New
Series of Superconducting Phases of T1BaCa . 1cun02n+2 5 (n=2, 3)"]

[Text] Abstract

A new series of superconductlng phases TlBaCan_lCun02n+2 5 of the Tl—Ba—Ca—

Cu-0 system was synthesized by powder agglomeration.  The crystal structures

for n=2 and 3 were determined by powder X-ray diffraction io belong to the
simple tetrahedral lattice category. The space group is D k—P&/mmm They
have the same latticé constant a, but different values of ¢c; the latter -
increases with n. a = 3.847 & and the values of c’are 12.73 & and 15. 89 A,
respectively: . Each cell contains a compound unit. The cations areé
distributed alternately along (0,0,z) and (1/2,1/2,z) in the same sequence

of the tétrahedral system: More Ca and Cu and the correspondlng oxygen ions
are added whed n=3 as compared to the case n=2. :

 For TlBaQCan_lcun02n+2.5; when n=3, the zero resistance ttransition teﬁpera—

ture Tc(0)=112 K. When n=2, T.(0)=101 K. Different from the superconducting
phase of the tetrahedral leBazCan_lcun02n+4, the oxygen deficient pseudo-
perovskite unit [BagCan_1Cun02n+1] is only separated by a monolayer of T1-0
in the T1BayCap-3Cup0g,49 5 structure. When n is the same, the supercon-
ducting transition temperature T. of the body-centered tetrahedral lattice
separated by two layers of T1-0 is approximately 10 K higher than that

- separated by a single layer of T1-O. This demonstrates that T. of the

T1-Ba-Ca-Cu-0 system is not only dependent upon the number of [Cu04] and
[Cu05] in the pseudo-perovskite unit, but also upon the number of T1-0
separation layers. \ :
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Since it was discovered. that the initial superconducting.transition tempera-
ture exceeds 100 K in the Bi-Sr~Ca-Cu-0 system and the crystal structures
were determined[1-7], superconductors in the Tl-Ba-Ca-Cu-0 system were
found to have a zero-resistance transition temperature at 120 K in early
1988[8-10], 'Since then we determined the crystal structures of o
T19BajCajCup0gl1l] and T12BajCasCu3010l12] and pointed out in reference [13]
that a series of superconducting phases exists in the T1-Ba-Ca-Cu-0 system.
The crystal structures are very similar. The cations are distributed
alternately along (0,0,z) and (1/2,1/2,z). Because the stacking layers
along the z-axis are different, there are different superconducting phases.
This paper discusses the crystal structures and superconductivity of .
T1Ba2Capn-1Cun02n+2.5 (n=2 and 3). :

I. Sample Preﬁaratioﬁ

The raw materials used for sample preparation included analytically pure
T1203, BaO, Ca0 and CuO powder. They were weighed out in different
stoichiometric ratios, ground, mixed and cold pressed into pellets and
sintered in air or oxygen at 790-800°C for 8 hours and cooled down to Yoom
temperature. Powder X-ray diffraction analysis of the samples showed that
they contained multiple phases, including superconducting phases of different
stacking layers, BaCuOy and CuO. Some specimens also contained Ca0, T1203
and copper calcium oxides. The sample used for the structural analysis of
T1BapCaCu0g, 5 was prepared by sintering T1BaCaCuO4,5 at 790°C. The sample
used for the structural analysis of T1Ba2CaCu30g, 5 was prepared by sintering
T12BaCaCug07 at 790°C. It also contained a small amount of the
T12BapCa2Cu301( phase. ' : ' -

II. Crystal Structure Analysis

The X-ray powder diffraction data used for structural analysis of
T1Ba2CaCug0g,5 and T1BaCa2Cu30g, 5 was collected by a Philips APD-10 automatic
powder diffractometer, and CuK, radiation and CoK, radiation were measured
with a Guinier-de Wolff monochromatic focusing transmission caméra. The
diffraction lines from other impurity phases were removed. Pure Si was used
for internal calibration of the diffraction angle. The results are shown in

Tables 1 and 2.

A1l the diffraction lines of the two superconducting phases can be indexed by
Werner's TREOR_prbgram[14].b They are simple tetrahedral lattices and there
is no extinction. The lattice constants of TlBazCaCu30¢, 5 are a = 3.847

and ¢ = 12.73 . The lattice constants of T1BapCa2Cu30g,s are a = 3.847 &
and ¢ = 15.89 2. Due to the similarity of the crystal structure of the

superconducting phases, the most probable space group is D£h4P4/mmm.

Because a is very small for this tetrahedral lattice, cations can only be
distributed alternately along (0,0,z) and (1/2,1/2,z). Based on the crystal
structure already determined for the T1-Ba-Ca-Cu-O system, the cation layer
distance perpendicular to the z-axis is very close. "In the crystal structures
of leBazCaCuan[lll and leBaZCaZCu3010[12T, Ca is next to a Cu-O layer.
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Table 1. . Comparison of :Calculated -and Observed Values'of Diffraction .- - X
- Intensity -l and Crystal Surface Distance dfor T1BapCaCu204,5 "~ .7 .
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. 1 8 1.3735 1.3770 5.5 .S
2 2 0 1.3601 1.3607 11.6 12
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2 1 6 1.3363 1.3340 5.8 s
2 2 2 1.3301 — " 9.0 -
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} 13246 } ow
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Table 2. Comparison of Calculated and Observed Values of Diffraction
Intensity I and Crystal Surface Distance d for T1BazCaCu30g,s5

A k1 deate doy, Laate z_al;-
0 o0 1 15.89 16.07 52 m
0 0 4 3.973 3.981 ‘18 w
1 0o ¢ 3,847 —— 2 -
1 o 3,739 — 2 -
0o 0 3.178 ——— 8 -
1 0 3 3.113 1.115 99 P
1 0 4 3.764 2.763 68 m
1 1 0 2.720 2.718 100 .
11t 2.681 2.680 20 w
0 0 6 2.648 2.649 32 w—m
1 0 S 2,450 1.488 26 m
00 7 2270 ———e s -
1 1 4 2,245 P 6 -
1 0 6 2.181 — 6 -
1 1 S 2,065 2.064 36 m
1 0 7 1.955 —— 8 -
20 o 1924 1.920 64 .
2 0 1 1.910 — 2 -
11 6 1.898 1.894 35 m
0 0 9 1.766 1
1 0 8 i.m} 1.766 16} ot
101 7 1.743 1.745 KR -
2 0 4 1.731 — 8 -
2.1 2 1.682 1.682 18 w
2 0 S 1.646 ——- 7 -
2 1 3 1.636 1.637 3 m
1 0 9 1.605 1.608 1 w
0 0 10 1.589 1.596 1 ow
2 1 4 - 1.579 1.581 34 m
2 0 6 1.556 1.560 2 m
2'1 s 1513 1.517 15 w
1 1 9 1.481 — 1 -
1 0 10 1.46?} L473 5} v
2 0 7 1.468 ; 8
0 0o 1 1.445 — 2 -
2 1 6 1.443 — -
1 1 10 1372 Y22
2 1 7 1.371} 1.372 w} "
2 2 o 1.360 1.364 31 ™
2 2 1 1.355 - 2 -
0 0 12 1.324 - 2 -
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The distances are 1.47 X and 1.61 &, respectively. . In ‘addition to being next .
to a layer of Cu=0, Ca'is next to a layer of Ba-0.  The distances are 1.91
and 1.97 &, respectively. Besides a .layer of Cu=0, Ba-0.'is also next to a
layer of Tl-0. .The distances are 2.86 X and 2.79 X, respectively. In-addi-
tion to being next ‘to a layer of Ba-0, T1-0 is also mext to another layer of:
T1-0. The distanceés are 2.06 & and 1.93 &, respectively. Due to similarity .-
of the superconducting phase of the T1-Ba-Ca=Cu-0 system, it is mot difficult"
to predict that the ddeal chemical formula for a crystal with ¢ = 12.73 R is
T1BapCaCu20g,5. ~‘The cations are distributed ‘alternately along the z-axis in
the sequence of T1-Ba—-Cu-Ca~Cu-Ba-T1l.” When c = 15.89 &, the ideal compound .
formula is T1BayCapCu30g, 5. - The sequence of cation distribution ‘along the
z-axis is T1-Ba-Cu-Ca-Cu-Ca-Cu-Ba-Tl. ' \ BT : » T

Based on the fact that cation positions are roughly fixed, the distribution
of oxygen ions can be determined based on the shape of the superconducting
polygon, the distance between ions and the Pauling valence balance rule.
The struCtural'anélysis'prbgram'LAZY'was used to continuously:adjust atomic
parameters and repeatedly perform computation. Tables 3 and ‘4 show some
atomic parameters for T1BayCaCup0g .5 and T1BajCapCu30g, 5 which are in good
agreement with experimental :results. -~ . = e we

1

Table 3. .‘Atomic Parameters of the Crystal Structure of T1BapCaCu206.5

“{Equiva-{ - : A |-Total
. -] lent © | BT I | Occupancy |- number
fon - |latticel: 'x |y " z - rate . of ions
Ca (O SR R N B 3 0 - IR
 Ba “i3) o I 0.281 1 1 g
B ¥ SRR AR (¢ ) B 12 f s Yy 0.5 R e
Cu OB 12 2 el 07 1 - R T
oy | N R V7 0.127 . 0.929 T3.716
0(2). 2(h) 1/2 1/2 0.281 0.929 1.858
o |y o o | 0t |es 04929 ©o0.929

Table 4. Atomic Parameters of the Crystal Structure of T1Ba2Ca2Cu30g.5

|Equiva~j:- . . i : o Total
lent | - <} o .. | Occupancy | number
Ion :lattice X v z rate of ions
Ca ) |0 ] o o} o0 B 2
Ba 2(2) 0 0 0.320 1 2
BEE - GRNETIE R 125 BN I V7 1/2 C 0. o 1.
“cuet) | wey | owz Syl e N 1 1
cuz) |k | -2 Sy 0.200 R BN
oy |4 |0 2 | .00 S 0.945 - 3.780
oy | uan |0l 2 e 0.945. | _1.890
o) ahy. |y | oy f 0.325 © 0.945 . 1,890
) |0 ‘ " "o, : 0.945 . | - 0.945 ¢




In Table 1,: either the d1ffract10n 1nten31ty is low ot d1ffraction angle is
small; no dlffractlon line was observed on the APD-10 diffractometer for -
TlBazCaCu206 5 (only collecting 26 = 16-80°). We used the result obtained
from the Guinier—-de Wolff monochromatlc focusing camera. The diffraction
lines were visually measured. ' If we do not include. the d1ffract10n lines’
not measured by 'the 'APD-10 diffractometer but observed on the Guinier-

de Wolff plcture on the R factor (R = zllcalc obsl/ZIobs)s then R = 0.18.
Hence, it is belleved that the results are reliable.' The primary cause for .
any deviation is d = 2.542 R and 2.450 A -and the high intenisity of the (hk0)
diffraction line. -This may be due to an overlap with other diffraction lines .
of other phases. In Table 2, the calculated diffraction - ‘intensity of
T1BajCagCu30g,5 is essentially consistent with the wvisual observation made
with a Guinier-de Wolff camera. We did not see any inconsistency. Further
refinement of the atomic parameters requlres the preparation of pure s1ngle—,
phase spec1men or 81ngle crystal v .

Figure 1. ‘shows the crystal structures of TlBazCaCu206 5 and TlBazCazCu303 5.
The general expression is T1Ba2Cap-1Cu,02442.5. From Figure 1.we .can see
that two superconducting phases are very similar. The structure of ,
T1Ba2CapCu30g,5 is based on the structure of T1BapCaCuz0¢.5 with an addi-
tional layer of Ca and Cu and their associated oxygen ions. 1In
T1BapCaCu20g, 5 and' T1Ba2Ca2Cu308,5, the cation distribution sequence is -
identical. The layer distance perpendicular to ‘the z-axis is also similar.
The distances between the Ca layer and Cu-0 layer are 1.62 % and 1.59 R,
respectively. . The distances between the Cu-0 layer and Ba-0 layer are

1.96 & and 1.91 3, respectlvely. ‘The distances between the Ba-0 layer and
T1-0 layer are 2.79 X and 2.86 A respectively. In leBaZCaCuzog and
leBazCaCu3010 the cation layer distances are also very close to these
numbers. Since all superconducting phases in the Tl-Ba—Ca-Cu—O system have
similar structures, it is possible to derive the ideal chemical formula and
approximate :atomic positions based on dj of the first diffraction line (001).

In a simple. tetrahedral cell suchvas the supercondneting phase
TlBazCan_lcun02n+2 55 ‘the empirical relation between. dl and n is:

= 2[1 57(n-1) + 1. 9 +. 1 82] &

In a body-centered tetrahedral cell such as the superconductlng phase
leBaZCan_lcun02n+4, the empirical relation between d1 and n . is:

dp * 2[1.57(a-1) + 1.94 + 1. 82] + 2. 0 X

The two structures have the same polygon for the dlstrlbution of cations o
(Cu, Ca, Ba, T1) and oxygen ions.  As shown in Figure 2, Cu is a cone with a
coordination number of five (when n > 3, a tetragon with a coordlnatlon
number of four) . Ca is a cube with a coordination number of eight. T1'is

a distorted octahedron with a coordination number of six.. 'Ba is a
tridecahedron with a coordination number of nine. The distances between

the catlons and oxygen ions are shown in Tables 5 and 6. : :
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0=0

(+) T1Bs,CsCu,00ss - (b) T1Ba,C3,Cu;0,5

Figure 1. Crystal Structure of TlBézCan_lcun02n+2;5'f

Figure 2. The Polyhedrons for Cations (Cu, Ca, T1l, Ba)-Oxygen Ions
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Table 5. Distance Between Cation and Oxygen Ion in TlBazCaCuzOe.S

‘Cu-40(1) 1.924 " T1-40(3) 2.724
" Cu-10(2) 1.964 | T1-20(2) 2.794

Ba-40(2) 2.724
Ca-80(1) 2.514 . O Ba-do(1) 2754
| ' Bs-10(3) 2.794

Table 6. Distance Between Cation and Oxygen Ion for T1BapCapCu30g,5

Cu(1)-40(2) 1.924 ' Ba-40(3) 2.724
Cu(2)-40(1) 1.928 ~ : , Ba-40(1) 2.714
Cu(2)-10(3) 1.994 : Ba-10(4) 2.864
Ca—40(1) 2.498 - TI1-40(4) 1.724
Ca—t0(2) 2494 ' T1-2003) 2.784 o

The crystal structures of the superconducting phases in the T1-Ba-Ca-Cu~0
system are staked up by two basic elements along the z-axis, i.e., the
oxygen-deficient perovskite BajCap_1CupO2n+] of various n values and
different layers of T1-O. When the separation layer is a single layer of
T1-0, BajCapn-1CunOyp+1 of various n values are distributed symmetrically on
both sides of the T1-0 layer to form a simple cubic lattice. When the
separation layer is a double layer of T1-0, in order to maintain dense
stacking of ions, the two layers of T1-0 are (1/2,1/2) offset on the x-y
plane. Consequently, BayCap-]1CupnOont] are also offset accordingly to form
a body-centered cubic lattice. The lattice parameter c is doubled.

In the Tl1-Ba-Ca-Cu-O system, the structures of different superconducting
phases are very similar and closely related. Therefore, the difference in
their free energy of formation is very small. Under slightly different
sintering conditions, it is easy to form mixed phases. The samples we
obtained usually contained two or three superconducting phases. It is
difficult to obtain a pure superconducting phase, especially when n is large.
It is also possible to have oxygen~deficient perovskites of different n
values on both sides of the T1-0 layer. For example, under a high-resolution
electron microscope, two t{ges of BapCap.jCu,Ogp+y of dlfferent n values were
found to grow alternately

III. Superconductivity
Re31stance was measured by the standard quadruple method and magnetlc

susceptibility was measured by a mutual inductance bridge. Figures 3 and 4
show the superconductivity of T1BayCaCu90g. 5 and T1BapCagCu30g,5. In the

93



sample with T1BapCaCu204,5 as its primary phase, T¢(0) = 101:4 K and -
diamagnetism took place at 89.4 K (see Figure 3). In the sample with' -
T1BayCazCu30g,5 as its primary phase, Tc(0) = 112 K and diamagnetism
occurred at 111 K (see Figure 4). : SRS o
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Figure 3. Dependence of Resistance and Magnetic Permeability Upon Temperature
: in a Sample With T1BaCaCu0¢,5 as Its Primary Phase
S~
(@]
+d
1H
3
>
o
o
v
4
o
L
-
o
A
of » . a
T THO 150 10 11090 70
T®)
Figure 4. Dependencé of Resistance and Magnetic Permeability Upon Temperature

in a Sample With:T1BapCajCujOg 5.as Its Primary Phase

ansition temperature depends
on the way the superconducting phase is stacked. The larger n becomes, i.e.,
the larger the number of Cu-O tetrahedrons with coordination number of four
and cones with coordinatidﬁ-number of five is, and the more T1-0 separation
layers there are, the higher the superconducting transition temperature is.
For a body-centered lattice with a double T1-O separation layer such as
T12BagCan-1Cuy02n+4s Tc(0) = 100 K I when n = 2, and T.(0) = 120 k[12] when
n = 3. Because the sample contained other superconducting phases, the
measurement of superconducting transition temperature might be affected.
Nevertheless, the overall trend is that, with the same T1-0 layer, the
superconducting transition temperature can be raised by approximately 20 K
when n is increased by 1. When n remains the same,

In the Tl—Ba—Ca%Cﬁ-O's§Stem‘Eheﬁsuperéonductiﬁg‘tr

the transition from a
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simple cubic 51ngle T1-0 layer to a body—centered cubic lattice with two

layers of ;T1-0 can raise T, by approx1mate1y 10 K. It is estlmatgd that;..

when n = 10 the d value of the first diffraction line is near 40-A. Thus, n

room-temperature superconductors might be possible. -Of course, thlS kind -

of stacking might be very unstable and will be difficult to make. However,

if a stable superconductor with a high number of stacking 1ayers can be

attained, the superconductlng trans1t10n temperature will rise accordingly.
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China's Synchronous Accelerator BecomeS'Operational
40080176 Hong Kong LIAOWANG [OUTLOOK] in Chinese No 19, 8 May 89 pp 10-11

[Article by Xuan Fenghua [1357 11kh 5478] and Tian Wenshan [394k 2429 0810]:
"China's Synchronous Radiation Accelerator Is Completed, Becomes Operational"]

[Text] Good news was announced in the early morning of 0108 hours on 26 April
1989 at the new campus of China University of Science and Technology in the
southern suburbs of Hefei City, Anhui Province: China's first special purpose
synchronous radiation light source was completed and generated light. It took
just 23 hours from the first injection of the electron beam into the storage
ring to obtain a stored beam and generate light blue synchronous radiation
light, the world's fastest debugged light output in a similar device to date.

This major achievement follows China's successful detonation of the atomic and
hydrogen bombs, launching and recovery of an artificial satellite, completion

of the Beijing Electron-Positron Collider, and other things, and it indicates

that Chinese technologies for building synchronous radiation accelerators have
entered the advanced ranks of the world. :

This project was included in state science and technology development plans in
1977 and became a key state construction project in 1983 after receiving State
Planning Commission approval and being named the "National Synchronous Radia-
tion Laboratory Project." Formal laying of the foundation for construction
was done on 20 November 1984. Completion of the National Synchronous Radiation
Accelerator also indicates the birth of China's first national level public

laboratory.

The National Synchronous Radiation Laboratory is a burgeoning development
internationally in research on synbhronous radiation and there are many
disciplines, particularly applied fields and developing fields, which urgently
need to start design and research with the synchronous radiation light source.
Its completion provides many fields in China with a powerful research tool
which will promote rapid development of China's national economy, advanced
science and technology, and national defense construction, and even serve the

four modernizations drive.
The Natidnél Synchfonous Rediation Laboratory, located at the China University

of Science"and_Technology in the southern suburbs of Hefei City, occupies about
150 mu of land and has structures covering 12,900 me. The main parts are the

96




injector, storage ring, and synchronous radiation laboratory. The injector is
a 35> meter-long linear electron accelerator with an energy level of 200 MeV.

The storage ring is a circular accelerator 66 meters in circumference with an ,
energy “level of 800 MeV. Twenty-seven light beam lines can be drawn from the
storage ring, enabling simultaneous experimental research by hundreds of S&T
personnel in many disciplines. Five ports are now open and there are five
light beam lines and five experiment stations. Additional light beam lines and
experiment stations will be built in the near future for continued expansion of
the scope of appllcatlons.

The waveband of the Hefei electron synchronous radiation llght source is
approximately the same as the light source at the Beijing Electron-Positron
Collider, and they are mutually complementary and supplementary in the areas of
energy ranges and appllcatlons. :

This special purpose synchronous radiation llght source was 1ndependently
designed and developed by many Chinese middle aged and young S&T personnel who
absorbed the good points of many similar devices internationally on the basis
of prefabrication studies and began with real conditions and needs in Chlna.k_
It is 'in the advanced ranks of similar devices 1nternat10nally 1n terms of
performance : : :

Accordlng to the relevant experts, it was not untll the late l970's that world
research on synchronous radiation began to grow rapidly into a completely new
field of accelerator applications. Synchronous radiation appl1cat1ons are Jjust
unfolding. Many developed nations have formulated national plans for utilizing
synchronous radiation light sources. The United States, Federal Republic of
Germany, France, England, Japan, Soviet Union, Ttaly, and other nations
altogether have more than 30 special-purpose and multi-purpose synchronous
radiation facilities in operation and more than ten additional special purpose'
facilities are now being designed or built. China's Taiwan Province also is
building a special purpose synchronous radiation light source.

The newly-completed Hefei Synchronous Radiation Light Source is a large multi- .
purpose new light source. It can ‘provide hlgh 1ntens1ty, highly stable radia-
tion light in the infrared, visible light, vacuum ultrav1olet and even short
X-ray spectral ranges. TIts performance is superior in areas llke strong
intensity, high luminosity, continuous spectrum, good dlrectlonallty, good-
polarization, cleanliness, ability to accurately calculate wave spectra,
superior time structure, short pulse time, and so on, so it can be used in
physics, chemistry, blology, and other basic disciplines as well as in a wide
range of appllcatlons like des1gn, astronomy, medicine, materlals science,
surface sciences, micro technologies, ultramicro fine- proces31ng, ultra-large
scale 1ntegrated circuit photoetchlng, and other S&T realms. '

The Natlonal Synchronous Radiation Laboratory progect recelved con31derable o
attention from CPC and state leaders. Comrade Deng Xiaoping has con31stently
been concerned with this project and given it a great deal of support. CPC
General Secretary Zhao Ziyang personally v1s1ted the site. Hu @ili [5170

0796 45391 and Yan Jici [0917 34kl 1964] participated in the groundbreaking .
ceremonies.  Yao Yilin [1202 0181 2651], Fang Yi [2L455 3015], Song Jian [13L5
0256], and others also wrote 1nstructlons, made 1nspect10ns, and alded in -
solving concrete difficulties in construction. :
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Many renowned foreign sciéntists like Yang Zhenning {2799 2182 13371, Li
Zhengdao [2621 2398 66701, Wu Jianxiong [0702 0256 7160], Yuan Jialiu [5913
1367 7511], Ding Zhao [0002° 51287, ‘and othérs, and ah’older generation of
Chinese scientists like Wang Gamnchang 13769 3227 24901, Zhang Wenyu [1728 2429
59hO],”andkpthérsisuppofted end assisted this project and they have evaluated

it nighly.

Chinese S&T perSOnhelﬁindépeﬂdéﬁtly.designéd and independently manufactured,
installed, and debugged this synchronous radiation light source in its :
entirety. It embodies the strength and unified cooperation of Chind's S&T
circles. Because the components were basically produced within China, the
state saved a great deal of foreign exchange. The project was completed more
than 1 year ahead of the time set for completion by the state and compares
favorably with the world's most sdvanced similar facilities in. speed of
construction, engineering quality, project cost, and other areas.

The key force in building this enormous and incisive scientific research
project was the many middle aged and young‘S&T personnel from China University
of Science and Technology. Their average age is just 38 years. They worked on
this project despite very difficult conditions including moving the school, a
shaky environment, insufficient staffing, a lack of experience, finances, and
material strengths, and other things. However, they contributed to the cause
of advanced S&T in. China and their strong sense of responsibility and sense of
mission for achievement made them unyielding, fear no difficulties, and rely on
their own efforts and tenacity to spend 10 years of painstaking labor from
prefabrication to completion. They had no special material rewards and
automatically gave up many winter vacations and vacation days, ignored sickness
in their families, had no time to assist sons and daughters taking college
entrance examinations, turned down opportunities. for jobs in foreign countries
or going abroad to study, and worked many sleepless nights. Many saw their
hair turn grey prematurely. Many workers in plants responsible for processing
these components were deeply moved by their selfless spirit of devotion and
decided to fight together with them shoulder to shoulder in completing their
tasks with a high degree of quality.

When construction of the synchronous radiation light source began, China
University of Science and Technology was already meking plans for its use.
They held the first synchronous radiation applications study and discussion
class in April 1983 in Hefei, translated many foreign works on synchronous
radiation applications, invited several famous experts from China and foreign
countries to come to make scholarly reports, and sent personnel to foreign
countries for research and examination in synchronous radiation applications.
After September 1984, they invited the relevant research institutes and plants
to come on two occasions for special research to establish a photoétching
laboratory line and do research on photoetching.

China now has over 90 units which want to come to the National Synchronous
Radiation Laboratory to do experimental research and four users' conferences
have been held. On 9 May 1989, the International Synchronous Radiation
Applications Conference will open in Hefei and will be attended by nearly U40
experts from over ten countries including the United States, England, France,
Federal Republic of Germany, Japan, Ttaly, Soviet Union, developing nations
like India, Brazil, South Korea, and others, and by about 50 Chinese experts.
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Bao Zhongmou [05h5 1813 6180] vice pre31dent of Chlna University of Sc1ence
and Technology and manger of the National Synchronous Radiation’ Laboratory '
project told reporters that "as a publlc natlonal level laboratory, the Hefe1
Synchronous Radiation Facility is open to all units and the entire world. We
welcome scientific research organs in all- natlons, all institutions of hlgher
education, and all plants and enterprises to link up with and closely cooperate
with us broadly in a joint effort to open up the magnificent prospects for
synchronous radiation applications in China, and we welcome the relevant units
in foreign countries, especially in the developlng nations of the Thlrd World
to come and use this new light source." L . v

- ED _
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