
for good. They get steady, guaranteed funds. 
They are free to follow their scientific in- 
stincts. And they even earn comfortable sala- 
ries. It may sound like the halcyon days at 
AT&T Bell Laboratories, a decade or more 
ago, or a physicist's dream of an ideal re- aren't doing this out of the goodness of their 
search university. But there's a big differ- hearts," says former National Science Foun- 
ence: These people are working for a Japa- dation (NSF) director Erich Bloch. "If NEC 
nese company-the Nippon Electronic Corp. wouldn't get anything out of it they wouldn't 
(NEC). do it." To still other observers, the sharpest 

To most of the scientists at the NEC lab, lesson from the Princeton laboratory is the 
its ownership is irrelevant. The generous re- doing what we did 20 years ago," says materi- contrast between NEC's commitment to ba- 
search funds free them to do the kind of als researcher Robert Haushalter. "There's sic research and many U.S. companies' re- 
research-inmaterials science, chaos theory, hardly anywhere in the country that does treat from it. "The question is, Why aren't 
biophysics, artificial intelligence, and other this kind of basic research [any more]." American companies doing this?" says Uni- 
forward-looking edges of science-that many To many outside observers, though, the versity of California, Berkeley, computer sci- 
of them had struggled to pursue elsewhere. NEC Research Institute presents a more com- entist Michael Harrison. "U.S. companies 
So far, they say, they've faced no restrictions plex conundrum. Some, including Harvard are backpedaling from basic research-be- 
in publishing and discussing their work. And physicist and technology policy analyst Lewis coming product-oriented." 
best of all, they don't have to justify their Branscomb, call NEC's $16 million-a-year Meanwhile, Japanesecompaniesaremov- 
projects on practical grounds-a luxury that investment in the lab a gesture of scientific ing forward-and into the United States. 
has nearly vanished fr0mU.S. industrial l ab -  good citizenship. They applaud the example Some are supporting research inU.S. univer- 
ratories, they point out. "The Japanese are of a Japanese company doing its fair share to sities; others have opened industrial research 

g View of Comp 

1 428 E&g SCIENCE VOL. 258 27 NOVEMBER 1992 ~~~~~~ 
4$?2W&& 



I C R R A  
* * * I  

k * * * *  **********+ 
*********** I 
t * * * * *  - 4 

research institutes," saysLinke. So 
when Kahng and Umhara pro- 
posed a Princeton lab to NEC, the 

suggestion fell on fertile ground. 
Kahng started up the New Jersey fa- 

cility in 1989 with eight physicists. 
died last year, but d e r s  

d l  reigns at the lab. The 
&ces of amputer scientists and physi- T cists alternate b , * e  w, in an at- 
tempt to stimulate mixing of ideas, And 

nese electronics companiies have opened Rawon Kahng, who worked f ~ r  most of his the research is stilt resolutely basic, with any 
scoresofresearchcentesi~ofthemsmall, career at Be1 applicationslying well overthehorizon. Com- 

I 
specializing in retiem% in smiwnductots, Untd rhe puter scientist William Gear, who recently 
lasers, and m h  rechnologies. NEC's icipitated by replaced E b g  as president, says the lab se- 
Ptketon w is one of rhe largest. paqy (.Wewe, 14 June 1991, p. 14-8f33;Wt lects peopk on the basii of their ideas and 
And itsfar-sQhd-saysMaFthaHanis Labs researchers ww fsee to roam dxtmgli goals in key areas, then sets them free. "We 

" of the Natiud Research Council (NRC), bas'iphy~im-zmappmhthatpaid,&~ hire *em because of the areas they are inter- 
who jusrampBl4a adague of foreign labs eady woek on seriuieoductor ph.y&cs d ested in but we don't tell them what to do." 
in the Unite$Sae~, makes it ''something d op t id  -y ledmhe hegrag&c&- That hands-off style has proven a power- 
a n m @ a n  cult and t b k .  Kabg &o&t wxpputer fuLlure to the lab's recruitsas has the guar- 

<At  WE for the moment. The NEC Re- science might b d t  'b a similar atten- a n d  & funding, which is awarded to 
search Imcitu~ m y  represent a vanguard, tiontukics. vice. p i -  each scientist in an annual chunk depending 
s a p ~ S a s n u e k d t h e M a s s a c h ~ ~  b J o s g i h  made an on his or her offtcial rank. Take physicist 

, M M ~  dT&&s (MT) Japan pm- edwated gu computer MWingeen,oneofthemorereamt arriv- *. "it may be a short-term trend, but the science d involve a new u n d e r s e  of als, who came directly from a postdoc at 
Japanese are inyesting heavily in basic re- physics." Comell, whem he earned subsistence wages 
search in theUaked States." With their fo- Kahng shared his &ion with kllow Bell a d  sweated about grants. Now he gets a 
cus on &e lung term and their belief that LabsmearherMie&&iUendhara, who had c o m f ~ l e  salary and $30,000 in research 
U.S. scientists rep-t a pool of basic re- siwe@ne~NECYn Japan Their visionres- money each year to study the way electrons 
m h  d e n t  ready for tapping, he says, many onated with the NEC management, which traverse atomic-scale structures known as 
m a  Japanese companies may soon be step- had set its sights on such long-term goals as "quantum dots." For tinke, a more senior 

S. artificial intdigence and language translation recruit who came from AT&T 3 years ago, 
by macftine. Became of itstdtional men& M o m  was the major lure. At ATGrT, he 
in basic .ies%aardr, the United States seemed saps, he h9d just been promoted. "I hated it," 
theright setting to pursue those go&, accord- he says. His new management duties sucked 

The inspiration for NEC's effort came from ing to lab physicist Richard L i e ,  who often up all his time, leaving little for doing sci- 
that famous of U.S. industrial research visits the parent company in Tsukuba Science ence. When interviewing for the job at NEC, 
labs, WB. Axxi the prime mover was not City. "Thy really have an interest in U.S. he says, his pmpective employers told hkm 



him: substituting light for electrons as the life strengthen the competitive positions 0fU.S. 
blood of integrated circuits. companies as well. And that, he says, would lab's fundamental research. Bloch says he'd 

All of which has fostered a sense of good be a welcome turnaround from past years, like to see such an exchange become a legal 
fortune at the Princeton institute. Says com- when U.S.-funded basic research fed into requirement for foreign companies tapping 
puter scientist Eric Baum: "I don't have to Japanese product development. "We need into U.S. research. 
worry about anything-no grants, no teach- the Japanese to do their fair share of funding MIT's Samuels agrees that we need more 
ing!" Agrees Haushalter, "For a scientist I of the production of basic knowledge," quid pro quo, but his solution is to exploit 
couldn't have it better." Branscomb says. The mistake the United Japan's strengths. "They have a weakness in 

Some of the New Jersey scientists say they 
are a little mvstified about what the Darent 
company expects in return for all this. Offi- 
cially, the goal of the lab is to do research that 
advances both computing and communica- 
tions. "We call it C&C," says vice president 
Giordmaine. But although NEC does have 
patent rights to the work of its scientists, says 
Linke, only a handful of patents have been 
filed, including one on a technique he devel- 
oped for transmitting information among 
computer elements using light instead of elec- 
tricity. Nor does the company have a strin- 
gent policy of prepublication review to screen 
work for uatentable develouments. So far. 
NEC researchers say, management has never 
interfered with uublication or urevented re- 
searchers from collaborating with outsiders. 
Insists uhvsicist Albert Libchaber, an exuert . , 
on turbulence who now studies biophysics, 
"There's no secrecy here." 

A fair exchange? 
That policy might sound self-defeating for 
NEC. But technology policy expert Brans- 
comb thinks the parent company isn't ex- 
pecting its payoff to come from patents; in- 
stead. insiehts from the basic research in , c. 

Princeton will help guide its technology strat- 
ew back home. "Ifvou do basic research look- -, 

ing into the future, you get a depth of under- 
standing that will help you make technology 
decisions in the shorter term," says Brans- 
comb. When will we hit the limits of silicon 
chips? What will we use as a substitute? How 
will it be used? "These are billion dollar deci- 
sions," he says. And a company with strong 
basic research will know how to make them. 

As Branscomb sees it, NEC's gain isn't 
necessarily a loss for the United States. The 

basic research, so they buy into ours. If 
we have a weakness in manufacturing, 
we should be going there and hiring the 
best and brightest manufacturing engi- 
neers," he says. "We've got to switch 
the button from transmit to receive." 

New direction or dead end? 
All these issues will become more press- 
ing if the NEC model catches on. For 
now, most of the other U.S. labs sup- 
ported by Japanese electronics compa- 
nies look more like the Matsushita lab 
just 5 minutes down the road from 
NEC. It has onlv eight scientists and 
the research is highiy applied, focus- 
ing on computer systems, says vice 
president Hank Korth. Matsushita runs 
other small labs suecializine in sueech 

Back to basics. Richard Linke (standing) and George technology and high-definition' tele- 
Devlin collaborate on microcavity lasers at NEC's lab. vision; NEC, Canon, and Hitachi also 

have engineering laboratories scattered 
States is making, he says, is not in letting across the country. Such laboratories, though 
NEC set up a lab, but in scaling back similar they raise some of the same questions about 
research in our own labs, such as those run by competitiveness and quid pro quo as the NEC 
Bellcore and IBM. lab. don't ex~lo i t  America's undis~uted 

Former NSF director Bloch is less san- strength in basic research. 
guine. He's convinced that the company is Canon, however, is tentatively following 
tapping into the fruits of the researchers' la- in NEC's footsteps in the laboratory it re- 
bors in a wav that the outside scientific com- centlv ouened in Palo Alto. near Stanford 
munity can't. Sure everyone can read their 
publications, he says, but those don't contain 
every detail of the research. Meanwhile, those 
researchers are forestalled from contributing 
to U.S. academic or industrial strength. 
"[NEC is] just skimming off our top level 
scientists," he says. In a truly fair deal, Bloch 
insists, NEC would bring to the United States 
some of the manufacturing iobs that he thinks 

, . 
University, where it suppork 25 scientists 
devoted to basic research. For now, their work 
is "closer to the marketplace" than NEC's, 
says vice president Harry Garland. Canon 
makes copiers and fax machines, and the re- 
searchers in Palo Alto study things closely 
related to those technologies-new ways of 
processing and compressing data and images, 
for exam~le. ", 

will ultimately emerge from the Princeton It's too soon to tell whether such ventures 
will h e l ~  or harm the U.S. com~etitive DOS- 

Fujitsu Network Systems Raleigh, NC 150 Telephone Switching Equip. 

Toshiba Information Systems I ~ i n e ,  CA 150 Cellular Systems, FAX 

NEC Research Institute Computers & Communications 

Opteolectronics 

Sony Microsystems San Jose, CA 50 Software & Computers 

ition, says NRC's Harris. And it's even too 
early to know whether these laboratories will 
live up to the hopes of the companies fund- 
ing them. ~ i o ~ h ~ s i c s  researcher Libchaber 
points out that Japanese companies, long 
focused on applied research, are just getting 
started in the world of basic science. "It's a 
new adventure for them," he says-and in 
the case of. the NEC lab. the uncertaintv is 
compounded by the lab's distance from k e  
home office and its independence. "This place 
is an experiment," he says. "Whether it is suc- 
cessful or not-there hasn't been time to tell." 

-Faye Flam 
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