שלום רב,
להלן לקט מס' 43 (הכל עד לכאן):
1. [פישר] סוף שנה מוצלח לתעשיה הביטחונית הישראלית. בחודש דצמבר בלבד:
· אלביט הודיעה על חוזה השבחת מסוקים בבולגריה

· רפאל הודיעה על מכירת רקלייט להולנד

· אלביט הודיעה על חוזה מטעדים לפרויקט ווצ'קיפר
· אוסטרליה הודיעה על בחירת מזל"ט האיי-ויו של התע"א

· אלביט הודיעה על מכירת פודי צילום לדרום קוריאה

2. סתם תמונה של P-18 ומכ"ם נוסף ברקע בהונגריה:  



3. בטאון חיל האוויר האמריקאי - מהדורת ינואר:
· הערכת תוצאות רגע לפני ה- QDR. קראו גם על רעיון שכנראה נפל למקד את חיל האוויר האמריקאי במטוסים גדולים, ולבנות יכולת אווירית משותפת ל- NAVY והמארינס.
· מומלץ - התבטאויות של מפקד בחיל האוויר האמריקאי על הפעלת מל"טים, לחימה אווירית בסביבה אורבאנית ועוד.
· כתבות נוספות - המערכה האווירית במלחמת המפרץ הראשונה, פודי תצפית.
4.  [אריק] אתר מפות, תמונות ומצלמות ברשת.
5. [פלורין] לאן הולך המדע הסיני?
6. עתידנות:
· למה קשה לחזות את העתיד ואתר הבלוג המלא והפופולרי של אמנון כרמל. מומלץ.
· האתר של העתידן הכי מאוהב בעצמו - דוד פסיג.
7. [סגיב] פריצת אבטחה - העתיקו קטע טקסט ולכו אל http://www.friendlycanadian.com/applications/clipboard.htm ... להלן הוראות לתיקון הפרצה ב- IE:
 Tools -> Internet Options... -> Security -> Internet -> Custom Level... -> Scripting -> Allow paste operations via script: set to Prompt or to Disable
8. ביטאון המרכז למורשת המודיעין מהדורת דצמבר:
· עמוד 4 - רב שיח בנושא מהפכת המידע, ממודיעין צבאי למודיעי עסקי.
· עמוד 33 - סיכום ביקור של דני אשר וחברים במיצגי מלחמת יום הכיפורים במצרים.
9. המלצה על ספר (במיוחד למתענינים במצבו של שרון ראש הממשלה) - תעתועי המוח - מסע אל מסתרי המוח האנושי, מאת רופא המוח ההודי ראמאצ'נדרן. מחקר המוח הוא המקום שבו מן היוצא מהכלל לומדים על הכלל, וד"ר ראמאצ'נדרן נחשב למומחה עולמי במיוחד בחקר איברי פאנטום. כדי לקבל מושג קצת על האופן שבו המוח תופש את גופנו, ערכו את הניסוי הבא - שבו בכיסא בעיניים מכוסות. בקשו מחבר לשבת כל כיסא אחר קרוב לפניכם, כשאתם מסתכלים לאותו כיוון. בקשו מחבר שני לעמוד לימינכם, לקחת את ידכם הימנית ולתופף עם אחת מאצבעותכם על אפו של חברכם (זה שיושב לפניכם) בקצב מורס, בשעה שהוא מתופף על אפכם באותו קצב. לאחר זמן קצר, חצי דקה עד דקה, מרבית האנשים מפתחים אשליה מוזרה לפיה הם נוגעים באפם ושהוא יצא ממקומו והתמתח לפנים (פינוקיו). לאילוזיות ראיה שונות ראה - אחד, שניים, שלוש, ארבע (מומלץ).  
10. זק"א צוללנים ...
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The Great Chinese Experiment

China is betting its economic health on becoming a world leader in the sciences. But will it succeed?

By Horace Freeland Judson

China is an economic catastrophe waiting to happen. China is poised to become the world's largest economy by 2025. Both these statements are true. They provide the context we must understand in order to evaluate rightly what the Chinese are attempting to do in the sciences.

When Deng Xiaoping came to power in the early 1980s, China was a Third World country, its vast population mired in poverty, trapped by massive economic failures and structural rigidities. Deng decreed that China must have the benefits of capitalist modes of investment and competition. He declared, also, that the foundation of economic and so of national greatness is science and technology. 

A quarter-century later, the dynamism of the Chinese economy is without precedent -- steel, automobiles, toys, textiles, household appliances, on and on. Official statistics put the year-on-year growth of gross domestic product at 7.5 percent in 2001, 8.3 percent in 2002, 9.3 percent in 2003, 9.5 percent in 2004. Some Western economists think the real rates have been significantly higher. In any case, agreement is general that China's economy will soon outstrip that of the United States.

Yet its problems are on the same colossal scale. China has 1.3 billion people, predicted to peak at 1.4 billion in 2025 -- and 900 million are still rural and extremely poor. Corruption is widespread in provincial governments, in state-owned industries, within the Communist Party. The banking system is reported close to collapse. Social discontent is erupting: the government has admitted to tens of thousands of protests a year. 

Poverty is not confined to the countryside. In the main streets and glossy shopping malls of Beijing in summer, slim young women are stepping out in gauzy short dresses and frivolous shoes, but a block or two away are ancient alleyways -- in Beijing called hutong -- lined with low crumbling buildings, rows of minute cavelike shops open to the street with no lights lit, middle-aged and older men and women sitting idle, smoking, sullen on the stoops.

Pollution is pervasive, environmental degradation devastating. Smog in Beijing, Shanghai, and other cities reduces visibility most summer days to less than half a mile: when you drive along one of the elevated highways that cut through Shanghai, office and apartment towers emerge spectrally from the haze and then dissolve away. Seventy-five percent of China's lakes are said to be polluted; the lower reaches of major rivers run dry many days of the year. 

The problem most publicized is energy. China is already second only to the United States in energy use. Domestic oil or natural-gas supplies are negligible. China has abundant coal, of which it is the largest global consumer, mining and burning a quarter of the world's yearly output -- at disastrous cost, some 6,000 miners killed underground in 2004 alone.

Even sophisticated and knowledgeable Westerners bring ideological preconceptions to their view of China. The most common is that economic growth requires laissez-faire capitalism, ideally on the Anglo-American model -- and will inevitably lead to democratic reforms. But Chinese capitalism is not like, and will not necessarily approach, the Western model. It is under state control -- often erratic, to be sure, yet always threatening. The steel industry, the automotive industry, and the others were created from the top down. Goals are still set from on high, in five-year plans, and in detail. 

The men at the top are a new generation, intelligent, determined, relatively young. No question that they have learned from history -- but not the lessons Western observers would like them to learn. Hu Jintao is paramount leader. He and his colleagues have attacked what they call "neoliberalism," specifically, laissez-faire policies. They admit no correlation between economic growth and any flowering of democracy. What had looked like a gradual relaxation of controls over press and television reporting has been reversed, sharply and increasingly.

All this is the barest sketch of the economic dynamism and the economic, environmental, and political constraints that shape Chinese science today. Following Deng, the Chinese government has been investing heavily to bring the sciences up to Western standards of quality, originality, and productivity. Roy Schwarz is a seasoned observer. Since 1997, he has been president of the China Medical Board of New York, which supports medical education and research in China. Schwarz has visited China four dozen times, for a total of a year and a half in-country. "In my cadre of 13 institutions, I support probably six out of the top eight medical schools," he said in a telephone interview. "Plus, I've funded probably, oh, 150 projects -- some straight science, some are training programs for science, some are curriculum-related to science." 

The Chinese, he said, are doing everything they can to promote science. "I mean science across the board. From the space science that they've got going to the chemical and physical sciences, but especially biological sciences and medicine."

An early step was radical restructuring. Following the Soviet model, China in 1952 and in years following had set up a large number of separate single-specialty universities and schools. But in the summer of 1998, Jiang Zemin, then president of China, and Zhu Rongji, prime minister, brought representatives of prominent American universities to Beijing. The Chinese leaders learned that where their educational institutions were specialized, American universities are comprehensive. Their response, Schwarz said, was to adopt the American model. 

The result has been a large number of shotgun mergers. For example, the city of Hangzhou had four unidisciplinary universities, including one agricultural and one medical. In 1998, these were abruptly amalgamated into one, Zhejiang University. Zhejiang now has some 43,000 students, including 5,500 PhD candidates.

"Their universities have two structures of authority in them," Schwarz said. "The apparent one to Westerners is the president and the vice presidents and the deans. The one that's not apparent is the party secretary, vice secretaries -- for every level on the academic side, you have one on the party side." Like the Red Army in the Soviet Union long ago? "Yeah, exactly right. And the latter is more powerful than the former -- or it has been up to this point. But that's rapidly shifting." 

(Perhaps. But I noticed the all-but-universal practice that a Chinese scientist interviewed would have at least one other person present -- a colleague, a student, someone supposedly to help with translation, often somebody involved with international relations. Nathan Sivin, the foremost living authority on the history of Chinese science, enlightened me in an e-mail message: "People from the foreign affairs office of a work unit are always handlers and reporters to the Public Security Bureau. In some organizations they are quite antsy, and in others supportive of the intellectuals they work with -- so long as something does not threaten to draw trouble down on their own heads.")

Leading medical schools were already, like those in the United States, biological research institutes, although their work was largely unknown in the West. Now they were folded into universities. "In any other culture it couldn't have happened," Schwarz said. "But I think now the medical faculties are seeing the value of being part of a bigger whole. And I've watched the education of nonmedical presidents and party secretaries occur, as they try to understand this rare beast called a medical center." 

Reputedly the best of these is at Peking University, which in 2000 absorbed Beijing Medical University and renamed it the Peking University Health Science Center. Peking University's main campus is in a near suburb west of Beijing; the Health Science Center is several miles away. Such dispersal is an obvious consequence of the merger process. Zhejiang University has six campuses.

That dispersal may not last. Throughout the Chinese university system, modernization is intense. "They're all building these gigantic new campuses," Schwarz said. "I've visited five now." Unifying campuses, building new facilities, enforces integration. To head off faculty and administrative resistance to change, an extra $245 million was allocated to Peking University over the three years after the merger, according to Schwarz; the first of it was earmarked for the construction of world-class laboratories and acquisition of the best equipment. Laboratories I saw at nine different research institutions were high gloss. 

The scope and areas of concentration of Chinese science have been laid down in greatest detail in a series of national directives. The most recent overarching directive is called the National Basic Research Program. Early in 1997, the Ministry of Science and Technology assembled an advisory committee of senior scientists and asked them what China had to do to achieve international competitiveness in the sciences while at the same time addressing its most acute domestic problems. The committee presented its recommendations in March -- hence the "97-3 Program" for short -- and in June they were approved at the ministerial level and above. 

The language of the program's promotional materials can be Marxist-triumphalist: one English translation asserts that "we will create an excellent scientific research environment, intensively support a group of outstanding scientific research teams, conduct important innovation research, and scale the peak of the world's science, thus promoting the magnificent development of the China's basic research and the hi-tech industries." The details, though, are reasoned, practical, and in dead earnest.

Funding is, of course, the tool for directing and controlling science and scientists. To be sure, a number of Western corporations have set up facilities for technological research in China. Both IBM and Microsoft have laboratories in Beijing; Microsoft's is reputed to be the most consistently innovative in the corporation. 

The China Medical Board puts $10 million a year into medical education and research. In 2004, the Institut Pasteur, France's nongovernmental research institution, began working with the Chinese Academy of Sciences and the municipal government of Shanghai to set up and staff an institute whose research focuses on the molecular biology of infectious diseases. 

Two of the richest men in Hong Kong are giving money to certain specialized programs. These activities, though small in scale, have independence and visibility and so a degree of influence on the evolving culture of science in China. Otherwise, virtually all the money for science comes, through various conduits, from the government.

Zhang Xianeng is director general for basic research at the Ministry of Science and Technology. We met during a break in an all-day governmental conference held at the Fragrant Mountain Hotel -- an attractive, modern quasi-resort two hours out of Beijing on the lower slopes of the hills from which it gets its name. Zhang is a biochemist. He is lean, in his early 50s but looking ten years younger, a reflective man who speaks excellent English. 

"In China we have three major sources for research," Zhang said. Their aims differ. "One is from the National Natural Science Foundation of China. This foundation supports basic research driven by curiosity of the scientists themselves. The Ministry of Science and Technology is another funding source, supporting national-demand research," which is to say, research planned by the government to meet its urgent priorities. "We call this strategic research." He went on, "The ministry is a government agency. We not only support basic research. We also support applied research."

Throughout the system, distinguishing basic from applied is complex. "The Natural Science Foundation had a budget last year" -- 2004 -- "of about two billion yuan," Zhang said. At the then pegged rate of 8.28 yuan to the dollar, that was roughly a quarter-billion dollars. Comparisons are awkward, though, because the cost of research is so much lower in China than in the United States. "From our ministry," said Zhang, "10 billion" -- U.S.$1.2 billion, or about a dollar per Chinese citizen. "But of the ministry's budget, about 10 percent goes to basic research. That's about half what the Natural Science Foundation gets."

The committee that recommended the 97-3 Program still functions to propose priorities for the ministry's approval. Even the "curiosity-driven" research supported by the Natural Science Foundation must fall within the categories of the program, conforming to the five-year plans of the research organizations. Architects of the program acknowledge, at least in principle, the need to let scientists shape their own research. In tension with that, though, they have devised a system of formal controls. Sixty-one "disciplinary evaluation panels" have been set up, with 753 experts. Institutions submit proposals by March 31. Each of these is vetted by one of the foundation's seven scientific departments, which range from mathematical and physical through chemical, life, and earth to engineering, information, and management sciences. 

Next step is peer review, done by correspondence and drawing on a pool of more than 20,000 reviewers; whether such reviewing is rigorous and free from bias must be in question (as is also true in the West). The results are analyzed and projects sent up to the evaluation panels, which submit surviving projects to an annual Natural Science Foundation meeting. Grants are for five years, and progress is reviewed after the first two -- a system called "2+3" -- to avoid the problem that once a project has won funding, the research team sits back and "the thinking becomes ossified," said Zhang.

"The third source of support, of course, is CAS, the Chinese Academy of Sciences," Zhang said. The nation's top scientists are academicians, and in that respect the Chinese academy is like the National Academy of Sciences in the United States or Britain's Royal Society; but it much more resembles the Max Planck Society in Germany, because it, too, directly runs a host of institutes, the most important in centers such as Beijing or Shanghai, with others scattered across the country. 

These at one time numbered upwards of 130; but here, too, consolidations have been ordered. Many of those remaining have been shrunk through forced retirements, leaving more adequate support for those scientists who remain -- and who can meet the pressure to raise additional funds outside. "CAS is bombarded for its institutes," Zhang said. "But they have very big freedom. Either curiosity-driven research" -- about 40 percent of their budget -- "or the strategic basic research."

Tuesday, January 10, 2006

The Great Chinese Experiment -- Part 2

One grave doubt had been on my mind since I first considered going to China, and the brute facts of the organization of the sciences there brought it to the fore. Is it possible to build a modern scientific establishment, doing important and original work to world standard, by ordering it from the top down, bringing it into being like a steel or automobile or electronics industry? 

Good science in our era is done in groups within groupings, from the individual laboratory to the research institution to the national network with its professional associations and controls and rewards, multiple levels of scientists judging scientists, to the world scientific community, integrated however loosely by shared attitudes and standards. New ideas, discoveries, grow from the bottom up. 

The culture of science, the ethos of science, must be rooted in the basic unit, the individual laboratory. From the laboratory's leader -- called in China, as in the United States, the principal investigator, or PI -- through senior colleagues down to postdocs, graduate students, and laboratory technicians, the group fosters and enforces the ethos of science. This is where the young scientist accepts the discipline, internalizes it, makes it a part of his or her personality. Or does not -- for there are sick institutions in Western science, laboratories and larger institutions where the ethos falters.

The deep question for China, then, is how to plant and cultivate the discipline of science, the ethos. I raised this question with every scientist I talked to. Two problems demonstrate the difficulties -- the Confucian problem and the plagiarism problem. These are not oddities or incidental aberrations. They are rooted, ingrained, internalized.

Howard Temin was an American molecular geneticist, who shared in a Nobel Prize in physiology or medicine for the discovery of the enzyme reverse transcriptase. He was a man of iron rectitude who had thought long about styles of doing science. In a conversation in March 1993, he told me, "One of the great strengths of American science...is that even the most senior professor, if challenged by the lowliest technician or graduate student, is required to treat them seriously and to consider their criticisms. It is one of the most fundamental aspects of science in America."

Behold the contrast. Harmony, consensus, respect for authority and for the views of elders: for thousands of years, this set of attitudes, Confucian for short (but a lot that was conventional before his time gets blamed on Confucius), has ruled the behavior of individual Chinese. At issue today is the power of a hierarchy based first on seniority and next on connections. 

Such a hierarchy is said still to govern much of the teaching of science in China; it lurks in laboratory relations. Most notoriously, it led to the misidentification in 2003 of the cause of the epidemic of severe acute respiratory syndrome, SARS. The first cases showed up in southern China late in 2002; the disease spread to Beijing and other cities and threatened to go global. In February 2003, a senior scientist in Beijing announced that he had found the cause, the bacterium Chlamydia. A junior in his laboratory knew that this was mistaken, for he had isolated the true cause. Out of respect, or fear, he said nothing.

This is an extreme but not an isolated example. I was warned of the problem repeatedly. Gerald Lazarus is dean emeritus of the medical school of the University of California, Davis, and now a professor at the Johns Hopkins medical school. His wife, Audrey Jakubowski, is a chemist. They lived in Beijing for three years, 1999 to 2001. He was a visiting professor at Peking Union Medical College and Hospital. 

For much of that time, she worked with an English-language scientific journal, the Chinese Medical Journal, trying to improve the English of the papers it published and to establish standards for review of manuscripts. Lazarus spoke of intellectual rigidities he encountered among faculty and students, caused, he thought, by deference to the views of elder colleagues. Jakubowski was more specific. The seniority system -- she called it Confucian -- could be crippling to peer review, she said, for to turn down a paper submitted by a senior person would be an act of disrespect.

The Chinese (and certain other Asian nations, of course) are notorious for pirating brand-name merchandise: copyright and trademark protection seem to have no meaning. Plagiarism is said to be flagrant in the sciences, too. American scientists and scholars who work with Chinese graduate students or postdoctoral fellows are surprised to learn they must teach new arrivals not to borrow others' work without acknowledgement -- and the penalties for those who get caught. 

"The Chinese have a real problem with respect for intellectual property. They seem to have selective amnesia," Roy Schwarz said. Martha Hill, dean of Johns Hopkins's School of Nursing, said the same: "They come here, or many do, with no awareness at all of the necessity to give attribution, full attribution, for any material taken from others' work." Another division of Hopkins recently expelled a Chinese graduate student for plagiarism. Sivin noted that an exposé of plagiarism as a general problem published in China got its senior Chinese author into much trouble.

Yet Western preconceptions get in the way of understanding and effective response. Duplicating the latest Rolling Stones album, putting a counterfeit designer label on a pair of jeans -- such acts are unembarrassed thievery. Plagiarism in the sciences is not like that. Classically, in the West, science is held to be communal: methods are shared, results once published are for the use of all. In that world, priority is the one form of ownership, making the need for attribution absolute. Unpublished data may be a target for theft, but a risky one. 

What's really worth stealing are ideas, above all the knowledge that Ah ha, here is something new and the way to get it. This kind of theft is the greatest temptation and the hardest to detect. It occurs; it can be prevented only by that strongly developed scientific culture, the sense of community -- that psychologically internalized ethos of science.

The skeptic might suppose that what happens in China is no different from what one sees in many Western laboratories, where the boss appropriates and publishes under his or her name the work of subordinates. But the Chinese tradition is fundamentally different. Simply put, scholars at all levels have always been expected to incorporate the work of others into their own. In older times, principled scholars acknowledged their borrowings, but that remained optional (as in the pre-19th-century West). The attitude goes back many centuries; today it seems still strongly internalized.

In recent years, that classical Western ideal of the communality of science has been roiled, particularly in the biological sciences, by the lure of profits through patents. Many express outrage at the secrecy that preparing a patent application imposes and contempt for the excesses that have led, say, to the patenting of individual snippets of genomes. Rightly viewed, though, a patent is a form of publication and removes the need for secrecy, preserving priority yet restoring communality.

Here is a curious convergence. At some point in every conversation I had with scientists in China, I raised the problem of plagiarism. The response was always the same, and on first impression it seems unexpected -- not evasive, exactly, but indirect. On reflection, it begins to look like acknowledging the problem, sure, but moving on to the ways, in the Chinese setting, that young scientists in the making might be brought to think differently, to see the benefits of taking in the Western norms. 

So institute directors and principal investigators say they teach that intellectual property means, in the first place, patents. Young Chinese scientists are urged to consider which of their results are patentable and to apply. Suddenly, out of the ruck of ideas, methods, data, discoveries that were loosely thought held in common, individual ownership emerges in a most hard-edged form.

Secondly, Chinese scientists are urged, commanded, to prepare their work and write it up to be published in top Western peer-reviewed journals. Nature, Science, Cell are targeted. Such publication is heavily emphasized in the 97-3 Program, and an individual laboratory's success in international journals is crucial at 2+3 time. National prestige is an important, overt motive here. The effect on individual laboratories and scientists, though, is to force them to absorb Western standards of quality, to live them, to learn to live by them. It is, in short, a process of acculturation.

Wednesday, January 11, 2006

The Great Chinese Experiment -- Part 3

In the decades since Deng Xiaoping declared science and technology to be of crucial importance, thousands of Chinese trained in the sciences have gone abroad as graduate students or, more usually, as postdocs. Most have gone to the United States, some to Europe. Many have stayed on, taking research jobs; some have returned. To China, they represent an immense and invaluable resource -- for their particular skills and specialties but even more for their Westernized attitudes, their absorption of the ethos of modern science. The Chinese government has recognized their potential and is urgently trying to induce more to return.

Here are three Chinese scientists. Each of them did postdoctoral work abroad, then returned. Each is at the middle level of the profession, leading a laboratory, working intensively with a relatively small group. They are representative of others I met as well.

In Changsha, capital of Hunan province, in south-central China, where the summers and the food are blazing, the Central South University was formed in 2000 by merger of a university of technology, a medical university, and, of all things, the Changsha Railway University. The medical component is now the Xiangya School of Medicine. Cao Ya (her family name is pronounced Tsow) is deputy dean and director of the medical school. She has an MD and a PhD and spent five years in the United States at the National Cancer Institute, outside of Washington. 

She is also a deputy mayor of Changsha. A stocky woman, she is direct, informed, briskly intelligent, with a sense of humor, and formidably well prepared. We talked at an elaborate dinner with half a dozen of her colleagues; we met the next morning in her office with a graduate student attending to help with translation.

"The major scientific program running right now in China is this one, called 97-3 Program," Professor Cao said. "A major huge program to catch up with the scientific development of the whole world. Started in 1997, March. This program is for basic research. According to the needs of the nation." Technological applications? Or basic science? "Both," she said with a sharp nod. The goal is split in two? "Yes," she said. "I think that the major scientific program is the whole-world program. Not just for China. The second is the urgent requirement for our country's social and economic development."

The 97-3 Program concentrates research in six areas, agricultural biotechnology, energy, informatics, natural resources and the environment, population and health, and materials science. Cao's own concern is with population and health. In this area the research is divided into 20 fields. She took me through them with the aid of a 33-page position paper she had put together in anticipation of my visit. The list is diverse, the projects ambitious. Yet even the most basic research -- in stem cells, for example -- has been defined in terms of immediate applications.

Her own working week is half city government, half research. "In particular we'd like to know how the Epstein-Barr virus" -- which can cause cancer -- "works with the host cells." The questions her group is asking would not be out of place at the National Cancer Institute. Her laboratory has about 20 persons, mostly PhD candidates, with five technicians. Her entire Cancer Research Institute has six laboratories, 50 faculty, some 100 students. Six faculty members are among those Chinese scientists who have returned from abroad. The center is part of the medical school.

"For my lab, I think it is okay. I think we do a very good job," she said. "And also, in my lab we have very good teamwork. They can share the information, share the idea, exchange the information, the discussion." She was deeply influenced by her time at the National Cancer Institute. Her boss in the medical school is a scientist: "He is academy member, 74 years old." Is automatic respect for elders a problem? "No." It doesn't get in the way of the science? I rephrased the question, twice. Each time she sat mum, gave no answer.

I asked what she saw as the problems. "I think the most important big point is, we should publish more our work in the international journals. So the whole world get the chance to know more what are we doing in China. The major problem is a language problem. Editor always say the English is not native. And they say, you need some native person to help you improve the quality of the paper." She gave me a bibliography of all the biology papers by scientists in China published between 2000 and the summer of 2005 in Science, Nature, and Cell. They numbered 36. Most listed large numbers of coauthors, the largest, 30. Of her own laboratory, she said, "This year we try to publish some good papers in JBC and the PNAS," the Journal of Biological Chemistry and Proceedings of the National Academy of Sciences, U.S.

Any more? "Yes. I think we should give up all the low-level repeat work. It doesn't make any sense. It just make more trash!"

Yang Ke is executive vice president of the Peking University Health Science Center. (In English she prefers the Western order, given name first.) She is a woman of remarkable charm, perceptiveness, and subtlety, passionate and idealistic about good science: of all the scientists I met, Professor Ke expressed the most acute awareness of the difficulties and pressures Chinese scientists confront. Like Cao Ya, she worked in the United States at the National Cancer Institute, from 1985 to 1988. With her during our interview and at lunch was the center's director of international cooperation, Dong Zhe. "In English, if I have problem, he will help me."

Ke has run a laboratory ever since she returned from the United States in 1988; her current work addresses "mostly esophageal and gastric cancer, which has very high incidence in China." Esophageal cancer has a proven though not simple genetic component. "We're working on a high-incidence population in a relatively isolated rural area of Henan province." 

She was made vice president for research four years ago and stepped up to her present job two years later. The promotions came, though, "at the time I just got the real feeling of the science. Start harvesting results." She misses that: "I'm less in the lab work, but I'm still struggling not to give up, because I think I am still useful to the students," she said. "At least, I think my students are getting a good training."

The picture of Chinese science presented to the world, she said, has emphasized very rapid development -- "and the thing is, we are progressing in right direction. But we still have problems." She said she would discuss these one by one. But first, "Another thing I should say is, my opinion is not official." Indeed, she hoped her impulse to be frank would not be taken amiss. 

"The first one. China has really made tremendous effort to enhance science and technology. Because government realized this is the way -- at least, one of the way, one of the important way, to make the country strong," she said. "But science is not like steel industry and automobile. It needs time." Education in science has been financed heavily, "but not enough." And education in the sciences must start very young. 

Grants for research from the ministry, from the Natural Science Foundation, have been increased tenfold or more in the past decade. "But I think the universities should get more support in the basic research because of their advantage in the field and also because of the influence on the students. And I think basic research has strongest impact on the students in the way of scientific thinking -- for which in our culture is relatively weak."

Secondly, "For the technology development...for example, if we want a satellite, it can be organized by the government," she said. "But the problem is, they do emphasize basic science, but in an organizing way" -- from the top down -- "instead of creating it from the science level. Although a lot of scientists are more and more influential, people still think that we can do it effectively the way as they do it in technical development. That's a problem people have: they cannot wait. They expect your results, second day. They tell scientists, 'You got the money. And you organize a team! Make it big! And the Nobel Prize, tomorrow!' That way!" 

Yet "of course, it works, as well, because good researchers get more grant in this way. And look at the progress we are making. Now we have some people really understand the science. And they know the rule of the game. And they are serious about their work. But I think in the long term, scientists in basic science should be given more freedom and longer time in the direction and production.

"So I have to jump to the third question. In this society, now, and in the culture, I think Chinese people now emphasize the technology more than science. From beginning, from long time ago in our history, we have the tradition of research for application. That's our culture. For five thousand years.

"Furthermore, in our society -- because it's very rapidly developing, economically -- the trend of the social system causes a turmoil of thinking. In terms of belief. People are more materialist," she said. "But for the basic science, people have to have very quiet minds. Clear. And focused. And...." Searching for a term, she turned to Dong Zhe. He pursed his lips, then said, "Tolerate the hard work." And the uncertainty. She picked up the exchange: "But the first thing is to be very interested. Curious. Very curious. And then tolerate the loneliness. For a long time. And maybe without any answer."

But, I said, it's not just the individual. "The group," she said. "The collaboration. That's another problem. Difficult. First thing is, because of all these problems, everybody want them to be successful. And everybody think themselves is most important. That is the trend in our society. The second thing is, again, cultural. Chinese people don't want to say negative things at beginning. They don't want to make clear how to divide benefit" -- credit -- "at beginning. So if it becomes very successful, then people quarrel."

Dong Zhe intervened. "What Professor Ke is saying, it is a Chinese cultural attribute that you want to show your politeness; but on the other hand, you don't state your terms. Sometimes it doesn't matter. But when you are going to harvest your fruits, then the problem comes up. Everyone want to claim they are contributor."

This is an aspect of Chinese culture that is thousands of years old, I said. Both murmured agreement. Ke said, "People respect scientific thinking. But they don't really understand it -- most of them, in our culture. I noticed, because I was exposed to Western culture, I noticed in our school -- this is a famous medical school -- most teachers are teaching the students just according to the book."

Dong Zhe: "She is saying that the Chinese culture doesn't encourage you to have questions in your mind but asks you to follow what the master mind says."

Yang Ke: "Mm-hm. But that starts changing. Because some Chinese understand, what is really -- how they can do the science. But still, if you must change the whole country's thinking, it takes a long time." She turned to Dong again, with a burst of rapid Chinese.

He considered for a moment, then said, "The Chinese culture has a long history. So it must have some truth and excellency. However, if we are facing the development of new scientists, it seems that we have to break away from the tradition a little bit. Learn to be sharp and frank."

How? "It will take time." Ke said. "It is globalization which will make the advantages of Chinese and Western culture integrated. Our well-educated, very promising young people must learn from outside also. If they want to be a scientist." So they go abroad and then come back? "Right." But when they come back, what protects them from the elders? "If we have more and more people coming back. For example, my students go out and come back, they shouldn't have any problem to deal with me."

Dong explained, "I think what Professor Ke is saying, that because of this globalization there is interchange of cultures. So many key research people have been trained abroad." What do they come back to? "If it is one single person, you can't change the situation, but if when they are coming back in a group they become a force." Ke nodded, "Mm-hm." Dong went on, "And they bring in the new ideas. And then they practice all the behaviors of the scientist, beginning a change." Beginning to form a scientific cadre, I said -- because the ethos must spread to students and technicians, too.

"Right, right," she said. "So that needs generations. That needs generations. I don't think one generation -- "

"Maybe a few generations," Dong Zhe said.

In Shanghai in 2000, two institutes nearly half a century old merged to form the Institute of Biochemistry and Cell Biology. It is one of the largest and best research centers in China. Geneticist Li Zaiping is elderly, genial, a smooth survivor. We met in a large conference room, with colleagues of Li's, including a senior principal investigator studying insulin and the institute's deputy director, Jing Naihe, younger, fluent, intense. Professor Jing had taken his PhD at one of the institute's predecessors and had gone to Japan as a postdoc. Li relied on Jing to do most of the explaining.

Overall, the institute works in molecular, cell, and developmental biology and in biochemistry, but the four laboratory groups have different specializations and somewhat different affiliations. The State Key Laboratory of Molecular Biology, for example, concerned with RNA-protein interactions and regulation of gene expression, is largely funded and overseen by the Ministry of Science and Technology. ("Key laboratory" is a literal translation of the Chinese, meaning very important.) The other laboratory groups are creatures of the Chinese Academy of Sciences.

At the time Li, Jing, and I met, the institute had 194 scientists, with 45 principal investigators. Of the principal investigators, a third were under 45, a third were between 45 and 60, and a third were above 60 -- "but now that's less," Jing said. The old guys? My remark was less than tactful, and the laughter was uncomfortable. Jing jumped in, nodding at his senior colleagues: "They are, you can see, I think they are young! At least scientifically, right?" I said that in Beijing I had had a graduate student helping me, who when she learned my age said she'd call me "Ye ye," which is Chinese children's talk for "grandpa." This time the laughter was unrestrained. Li Zaiping then said, soberly, "It's difficult to get funding, for old people."

"We have about one staff member for every two graduate students," Jing said. "We have very few postdocs." Why? "Because the good students, after they get the PhD, they go to U.S. to make their postdocs. Although now, from this year, that situation start to change."

The institute is energetically recruiting from the scientific diaspora. Yet how do you persuade the postdocs in America to come back? The question provoked general discussion. Jing said, "We have to give them some funding money. And then give them freedom to do their research. Very important. Of course, they have to be of good quality." The number and quality of the applications is improving markedly, he said. "We give them relatively good salaries, also. And now, in Shanghai, you know, house prices increasing tremendously. This makes recruitment even harder. So we also give them compensation on the house."

But you say you give them freedom. "Well, this is a good question. First of all we give them funding, startup funds. Of course, his research has to be in the overview of our institute. But then he can choose what he wants to do. But he also has the decision to make, how he can get grants. So he has to adjust his research with the importance of related projects." 

Grants come from the 97-3 Program through the Natural Science Foundation, or through the Chinese Academy. For some time, the academy has also fostered recruitment through the Hundred Talents project. This was specifically designed to provide younger scientists of recognized potential the funding to work as principal investigators altogether independently of the institutional hierarchies. 

How does a new group develop the scientific ethos, the sense of community? "Ah. All I can say...," Jing paused. "This is mainly, how I can say, now our institute gradually is adopting a system like the U.S. And because most of the PIs are coming back from the U.S. Now the PI has almost very advanced freedom, how the money he can use, how the people he can hire, and the students he can pick up. All this." 

Yet he and his colleagues understood, Jing said, that the returning postdoc has no experience as a principal investigator. So they have recently joined up with a group of scientists at some seven associated laboratories, at different American universities, who come for short periods as visiting PIs. And they are trying to develop a way "to find mentors for new PIs. But we have not started yet."

The unique character of Chinese science now and tomorrow can only be understood rightly in its integral relationship to the nation's unique problems; in magnitude and urgency these are unprecedented in world history. It is by no means obvious that they can be adequately addressed. In the attempt, China is suffering unbearable strains: it is experiencing economic, nay, demographic, cultural, social transformation at blinding speed. 

The sciences are part of that transformation, pulled between basic and applied, between international standards and domestic priorities, between modernity and tradition, between free, curiosity-driven inquiry and hard political realities. Meditating on the situation of Chinese science, Zhang Xianeng at the Ministry of Science and Technology said quietly and simply, "From my point of view, most of the real discovery were from curiosity research. But for this country, we need to solve our problems." In the Chinese setting, to foster the essential ethos of scientific research is not easy. Progress is being made: Yang Ke is right about that. She is right, also, that it will take time, perhaps generations. 

Horace Freeland Judson is the author of five books, including The Eighth Day of Creation, a history of molecular biology that was published in 1979 and is still in print.
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