
Ten years after Jews began arriving in droves from the former Soviet Union, newcomer researchers are 
transforming Israeli academia and turning the country into a high-tech heavyweight 

Israel Hits Rich Seam in 
Ex-Soviet Immigrants 

R A M T  CAN-In the middle of delivering a cility on campus. 'For the price of a plane 
lecture to several hundred physicists in Lon- ticket, we are getting professors who would 
don in 1994, Moshe Kaveh spotted a stranger have cost us $1 million to bring to their prs 
striding purposefully toward him down the sent level of knowledge" if they had been 
center aisle with an intense look in his eyes. trained in Israel, says Ab- 
"He came closer and closer and reached in- % sorption Minister Yuli 
side his jacket," recalls Kaveh, president of Edelstein, whose min- 
Bar-Ilan University. Fearing the worst, istry spent $30 million 
Kaveh paused his speech, transfixed. But last year on stipends and 
the stranger simply removed an envelope other support for immi- 
from his pocket, handed it to Kaveh, grant scientists. 
and took a seat for the rest of the talk. Even more stunning is 

It turned out to be a dramatic way the rapid growth of Israel's 
to ask for a job: When Kaveh later high-tech industry since the 
looked at the rksumk he had been 1 wave of post-Soviet immigra- 
given, he realized the stranger was , tion began. "In the 1970s, Is- 
Valentin Freilikher, dmctor of the rael's major export was or- 
Institute of Radiophysics in Kiev, anges," says Steve Weiner, a 
Ukraine-a fellow physicist bioarchaeologist at the Weiz- 
Kaveh knew by reputation. That mann Institute of Science in 
evening, Kaveh invited Frei- Rehwot. Now, with the help of 
likher to join him for a few newcomer scientists and engi- 
days at the Cavendish Lab- neers, computer and informa- 
oratory in Cambridge, tion technology firms have 
learning later that helped double Israel's high- 
Freilikher had trou- tech exports from $4.5 billion 
ble scraping togeth- in 1990 to $9 billion last year. 
er the fare for the But there is a darker side to 
short train ride. Fortu- Israel's transformation: While 
nately, he succeeded: industry and academe have prof- 
After talking with Frei- ited by skunming the cream off the 
likher and seeing him in influx of immigrants, many new- 
action in the lab, Kaveh comers are strugghg to find a niche 
recognized a talent. "I in a promised land that now offers 50 
want you to come to Is- Russian-language newspapers and two 
rael," Kaveh told him. Russian TV stations. Most new arrivals 

Five years on, Freilikher is endure a brutal competition for tenuous 
a tenured professor at Bar-Ilan, a postdoclikf positions and, once em- 
tranquil haven in this crowded ployed, earn much less than their Israeli 
town outside Tel Aviv. He is one of counterparts; many fail to find jobs in 
more than 13,000 scientists from their fields. "Russian immigrants have to 
the former Soviet Union (FSU) who work like slaves late into the night," says 
have surged into Israel since 1989, Alexander Khain, a tropical meteorologist 
part of an exodus of more than at Hebrew University in Jerusalem who ar- 
900,000 Russian-speakmg Jews who rived from Moscow in 1991 and now holds 
are weaving many new threads into the a tenured position. Israelis acknowledge that 
fabric of this country of less than 6 million some immigrants are falling through the 
people. Bar-Ilan has welcomed the new cracks. "Statistically, I think we are doing 
blood. K n m  more for Judaism studies than fine" in absorbing newcomers, says Tel Aviv 
for science, the university has recruited about University (TAU) chemist Eliezer Gileadi, 
100 top 'hewcomer" scientists, setting many architect of a key program for employing 
of them up in a gleaming new labomtory fB- immigrant scientists. "The trouble is, people 

are not statistics. Either you have a job as a 
scientist or you don't." 

Despite the hardships in their adopted 
country, hi& say they have no desire to 
return to Russia or other former Soviet 
countries, where life for researchers grows 
harder by the day and anti-Semitism is mak- 
ing a comeback. And although some Israelis 
resent paying higher taxes to support immi- 
grant welfare programs, they do enjoy the 
benefits of the economic boom fueled by 
the highly educated newcomers. Post-Soviet 
immigration is "the best thing that's hap- 
pened to our country in the last 25 years," 
says Weizmann president Hairn Harari. And 
it could get even better. "We have a genera- 
tion that is getting the best of bqth systems," 
Harari says, referring to young kmigrks who 
studied in Russia's superb high schools and 
now, in Israel, are learning Hebrew, serving 
in the army, and attending university. "The 
next decade will bring a fantastic wave of 
successes," he predicts. "This is a whole 
new story beginning to unfold." 

Stateless scientists 
Israeli science began just 75 years ago, in 
1924, when the Jewish community in British- 
ruled Palestine established the Technion- 
Israel Institute of Technology in Haifa, a 
university now recognized as Israel's Mas- 
sachusetts Institute of Technology. Two 
other institutiofls-Hebrew University and 
the Daniel Sieff Research Institute, later re- 
named after Israel's f i  president, chemist 
Chairn Weizmann (see sidebar on p. 896)- 
were founded before the state of Israel was 
created in 1948. During the next 25 years, 
Israelis fought three wars with their Arab 
neighbors and eked out a meager existence 
in a land that was mostly desert, with scant 
natural resources. Consequently, the coun- 
try's two main scientific priorities were de- 
fense and agricultural research. Foreign aid, 
mainly from the United States, kept basic 
science afloat until 1972, when the govern- 
ment established the Israeli Science Founda- 
tion and set up an independent council to 
oversee the universities. 

By defition a land of immigrants, Israeli 
science got its fmt big injection of Russian 
blood in 1973, when Soviet authorities 
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opened the door a crack for Jews to leave; 
about 150,000 came to Israel in the 1970s. 
But the Soviets did not make it easy: Jews 
first had to declare their intent to emigrate, a 
wrenching action that often turned them into 
pariahs. "It was a scandal when I applied to 
leave for Israel" in 1975, recalls Edward Tri- 
fonov, then a biophysicist at the prestigious 
Kurchatov Institute in Moscow, whose father 
and ado~ted father had been ~rison- 

including Israel's enemies-would be going 
after talented researchers. "We thought we 
should be a part of this," says Zadok. "We 
wanted to ensure that first-class scientists 
would not be neglected." 

Two years later, the academy was proved 

Russia. And in an ironic twist of fate, a week 
after arriving in Israel, Yuri Feldman- 
trained to fire scud missiles in the Russian 
my-watched from his new home as Iraqi 
scuds fell on nearby Tel Aviv. ''I decided it 
was better to move and took my family to 
Jerusalem," says Feldman, who within days 
had landed a position at Hebrew University. 

Most newcomers were not so fortunate. 
"Some had been in 

right when the trickle of immigrants became a 
torrent with the arrival of 24,000 Jews, mostly 
from the Soviet Union. The following year, 

ers in Stalin's gulags. In retaliation 
for applying for an exit visa, Trifonov 
says, at a public meeting trade union 
officials "accused me of concealing 
my ethnicity for career purposes." 
Trifonov spent the next year as a re- 
jknik, locked out of his lab and wait- 
ing for an exit visa. He finally emi- 
grated to Israel in 1976 and landed a 
professorship at the Weianann Insti- 
tute, where he is now one of about a 
dozen former Soviet professors. 

Trifonov was one of the lucky 
ones. Mathematician Victor Brailov- 

gulags for years, 
not reading the litera- "It was more difficult 

to convince [Israelis 

to accept the Rus- 

sians] than it was to 

convince the scien- 

tists to come." 

-Moshe Kaveh 

ture," says molecular 
biologist Etana Padan, 
who heads the imrni- 
grant absorption pro- 
gram at Hebrew Uni- 
versity. Many Cmigd 
scientists were in 
their 40s or older, she 
says, and could not 
compete for entry- 
level jobs with Israeli 
postdocs in their 30s. 

sky applied for his visa in 1972, then 
spent the next 15 years as a ~ j k n i k ,  
including a year in prison in Moscow and 4 
years in internal exile in Kazakhstan. He and 
physicist Natan Sharansky-now Israel's min- 
ister of industry and trade-became causes 
cklebres among their Western colleagues. 
Among their vocal supporters were TAU pres- 
ident Yuval Ne'eman, a theoretical physicist, 
and TAU mathematicians Dan Amir and Vi- 
tali Milrnan, who petitioned Soviet authorities 
to release refusniks and helped newcomers 
find jobs in Israel. "Milrnan is an avid collec- 
tor and connoisseur of fme art, and no doubt 
he used the same impeccable judgment in 
bringing together the first-class mathemati- 
cians of our school," says TAU'S Leonid 
Polterovich. TAU awarded 

At the height of the 2 deluge, newspapers 
and TV shows ran 

poignant stories of immigrant scientists 
sweeping streets or waiting tables. In some 
cases, the newcomers had skills for which Is- 
rael had little need. "Some were mine engi- 
neers. But we don't have any mines; what 
were we going to do with them?' says Sci- 
ence Minister Silvan Shalom. 

Others, however, simply could not deal 
with the combined stress of adapting to Israel 
-having to learn Hebrew, for instance-and 
adapting to Western science. "Many of the 
scientists who came here were under the im- 
pression that they could just sit back and 
some talent hunter from General Motors or 

wherever would say, 'Here's a 

1990, saw almost 200,000 
newcomers, pouring in at a rate of more than 
500 a day. The timing was not propitious: Is- 
rael's economy was mired in recession, with 
unemployment running at about 9%. "We 
were flooded by immigrants at a time of eco- 
nomic crisis," says Joseph van Zwaren de 
Zwarenstein, director of exact sciences at the 
Ministry of Science. For the most part, Is- 
raelis were unprepared for the onslaught. 
"Many Russian scientists were hoping that af- 
ter all their suffering, they would be treated 
like heroes:' says van Zwaren. "Unfortunate- 
'ly, that was not the case." 

Israelis, in fact, were increasingly dis- 

Brailovsky an honorary doc- 
torate and kept a vacant fac- 
ulty position waiting for 

"For the price of a 
him, but it wasn't until 1987, plane ticket, we are 
the era of Mikhail Gor- 

check for $10 million, just give 
me that invention of yours,' " says 
Edelstein. "For some strange rea- 
son it didn't happen." 

Edelstein's ministrv has tried 
bachev's glasnost, that 
Brailovsky was released. He 

= now teaches at TAU. R 

getting professors to help. It put togeth;r a raft of 
programs to keep immigrants 

who would have cost above water, from the Shapiro 
fun4 which pays scientists a sub- 

US $1 million to bring sistence wage to get them into 
Y " 
2 The dam breaks 
2 The year Brailovsky finally 
2 got his visa, the Israeli 
8 Academy of Sciences and 
$ Humanities made a bold 

labs at no expenseto their hosts, I to their present level to Kame, a highly competitive 
program that funds permanent 
positions as research associates. of knowledge." 

.& prediction to then-Prime 
$ Minister Shimon Peres: 
2 With the Cold War thawing, 
g Israel could expect 500,000 

Jews to emigrate from Russia. "People at the 
time thought it was crazy," says academy di- 

& rector Meir Zadok. In a paper suggesting how 
2 to respond to the deluge, the academy pointed 

out that headhunters from many countries-- 

-Yuli Edelstein 
Unrest among the ex-Soviet re- 
searchers, however, spawned the 
Immigrant Scientists Association 
of Israel, which claims to repre- 

tracted by events elsewhere. Iraq invaded sent more than 100,000 scientists and engi- 
Kuwait in August 1990, near the height of neers. It has lobbied hard for the creation of 
the immigration. "We were given gas masks new programs and for pay increases in exist- 
at the airport," remembers Elena Litsyn, an ing ones, winning modest concessions. But 
expert on differential equations from Perm, many newcomers say they are far from satis- 
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kes, the Lure of a entists into industry. The Ministry of Industry and Trade (MIT) es 
tablished a series of technology incubators for turning raw idea 

Zuick Shekel Prwtvail~ from former Soviet scientists into marketable inventions. Toda! 
MIT spends about $500 million-16 times the ISF's budget-+ 

wWM-The science adviser to the prime minister can't exactly incubaton and o h  programs. 
laim a choice spot along Israel's corridm of power: Molecular bi- As MIT's R&D spending waxer, the Science Ministry's wanes. It 
Logist Israel Hanukoglu's cramped offie sits at the far end of the budget has s h k  from $60 million in 1995 to $SO million thi 
uilding from where Prime Minister Benjamin Netanyahu h o b  yea, amounting to about 8% of the share of civilian R&D. "This i 
ourt. The physical distance roughly sums up the clout one of the weakest rnin 
Ianukogtu has had with the embattled pime minister, who is istries in the govern 
~ghting for his job In e ldons to be held on 17 May. ment," grumbles ministr 

But that hasn't stopped the soft-spoken Hanulroglu from ar- comptrdlw Emanuel Mu 
uingforachangeofemph&inlwaeUxkncepolicjrduring drik, who says the min 
is l&month tenure as the cauntryb first wience.8dvirer. He istry is taking steps to in 
ays the government's love affair with high-techdagy-stdd crease its share to 189 
y the recent inftux of thousands of skilled former M e t  Kkn- by 2005, mainly throug 
irts (see main text)-could imperilthe a m t r y ' s  basic research. the establishment a 
With all the rush toward technological dewlopment, we may &what it calls 'mini 
e ignoring the need to stm@m the bask schxs," he says. national laboratories" fc 
ast fall Hanuk@u wrote a position paper calling for the gov- strategic research i 
mmenttodouMe thernodest$30rnillianbudgetofdrelwadi biotech, next-generatio 
dence Foundation (ISF), the country's main gmthg body. But Internet, and other areas 
o far, the plea has fallen on deaf ears 'ImI's strerrgd.r is ap- Partly accountable fc 
llied research," Netanyahu toid Wem. The country is too the ministry's fadin 
mall [to devote more resources to] WIC research." power is a revolving doc 

Many Israeli scientists share HanukogWs concern, arguing at the top: There hav 
hat conditions are deteriorating for cash-strapped basic re- Size Netan*u says Israel is been 11 science ministel 
earchers. But the impending election isn't likely to change smaUto more On basic i n  16 years, many a 
hings, no matter who wins. "Since science enjoyr aaoss-the- whom have had their ey 
mrd support among the parties, it is in a way taken for granted." on other m l i o s .  And as Netanyahu has promised a cabine 
ays Hanukoglu-Any shift in priority, he and others say, will have to shake-up if reetaaed, Silvan Shalom, the lawyer who has held th 
ome from steady grassroots pressu~. science minister post for 8 months, doesn't expect to be a t  th 

The Israeli government has always treated appkd research as helm much longer. His most notable legacy--a program h 
he favorite chiid, pouring most of ifs scant resources for science bunched d k d  Flowers in the D e w r t 4 a s  won him few friend 
 to defense and agricultural research. Haifa's Technion-Israel In- among scientists, with its aim, in Shalom's words, "to bring XI 

stitute of Technology and ence to the community."The program funds research on such  to^ 
the Weizmann Institute in ics as the smbbgy of Bedouin life, and it sponsors efforts to a( 
Rehovot {see sidebar on p. quaint d~~ youth with universities. However, scientisl 
896) managed to  build do credit Sbbm with raking the profile of the govemment mir 
strong research programs, in istries' chief sdentists, who under Shalom have become the mai 
large measure thanks to do- force for setting scknce policy. 
nations from Jews abroad. With Wkih@ planning to return full time to his lab at th 
But as the country grew Cotlege of Jd& and Samacia in the West Bank town of Arid aft# 
wealthier, t s d i  scientists the elect* basic nesearchera will lose a valuable ally in the 
agitated fw more money for fight for h@h$pd it's undear whether I d s  prime ministt 
basic research. In response, after the & wi?l appoinP a sumssor. W e  still have majc 
the government set up the difffcultieqte m b  the kind of mony that a US. lab does," s q  
ISF in 1972. Since then, Is- Weirma& @ole&w biologist Bany Geiger. ISF grants averag 
-1, despite its small sire, about $4,&W a year. "After deduction of owhead. this sum 
has g r m  into a major play- bady emx& to -ntain a W with a single research worker 

Ilr er on the world science gays Hanuk$g@, who studits mitochondria1 genes involved in 
stage: Awdimg to an anal- stemid haFlWResy+esis. Them are other funding sources: Israelis 

hfk te ~ C S .  Science adviser ysis in Science (7 February can app&Sw#mfbj~W W n i  resear& program money or to bilal 
I 

Hanuksglu more for 1997, p. 793), lsracl ranks etal resew& asrdr c c q m m d  by countries such as the United 
basic resear&. second behind Switzerland States and &emmy. 

in  papers per capita and . To gbm mstwchers a stronger voice in policymaking, 
hird behind Switzerland and Sweden in citations per capita. The Harub& &st p played a key & in establishing a permanent 
lnalysis also showed that Israel leads the world in the citation kiwx snd T- committee of the Knesset to discuss legis- 
mpad of its computer science papers. kion and ~ ~ i e r ~ e e  government agencies involved in xien@. It will 

In the past several years, however, "the pendulum has shifted a b  be a faget for Lobby- Hanukoglu intends to use it to 
rom basic to applEed d," says Meir Zadok, dinctor d the Is- fi@ for &sic biomedical research after he leaves the government. 
aeli Academy of Sciences and Humanities. The key factor k the The way U.S. researchers lobby byegislators on Capitol Hill, 
pemment's decision to steer most frmer Wet .mrnigrant sd- Hawww safiLshould set an example for us." 4.S 
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N E W S  F O C U S  

fied with the status quo. "People in most of plan, in the process becoming dean of natu- contracts of several early arrivals. CJS soon 
these programs receive no tenure. They are ral sciences, then university president. The brought in outside experts to vet potential 
like marionettes--cut the strings and they biggest challenge was to find the millions of faculty members and set a quality standard: 
fall," says association vice president Oleg dollars needed to provide equipment and "Those good enough to get external grants 
Figovsky, R&D manager of Polymate Ltd., a salary for the newcomers, but he also faced and teach in Hebrew will stay with us," says 
research shop outside Haifa. opposition from some of his colleagues. "It Cohen-Orgad, who foresees a big need for 

Newcomers say they feel intense 
pressures to compete for research ap- 1.7 - 
pointments and to hold onto them. 
"During my first year in Israel, I slept 1.6 - 
only 4 hours a night and produced 25 
papers," says Isak Beilis, a physicist 5 - 
fiom Moscow who now has a stable po- g 1.4 - 
sition at TAU. Adds Tel Aviv colleague a 
Emil Ginsburg, a biologist from 1.3- 
Novosibirsk, "I know a lot of people 
who are very productive--and are liv- 

- 

ing cadavers." Many newcomers can .0 
endure this lab rat l i f e f o r  which they 1990 '91 '92 '93 '94 '95 '96 '97 '98 '89-93 '9W94'91-'95'92-'96'93-'97'94-'98 
receive on average about 40% of the 
salary of an Israeli scientist-for only Post-Cold War dividend? During the 1990s, Israeli scientists have captured a growing percentage of the 
so long before trying their luck in other world's physics papers (left), and their papers are getting cited more frequently than the world average. 
countries. "The tragedy of Israeli sci- 
ence," says Trifonov, "is that plenty of good was more difficult to convince others at staff as the college grows from 2500 stu- 
scientists had to leave." Bar-Ilan [to accept the Russians] than it was dents today to a planned 7500 in 2005. 

Israeli officials confm that for the new- to convince the scientists to come," he says. CJS's policy is beginning to bear h i t .  
comers, winning a permanent position in "Israelis felt pushed aside a little bit." Nev- Russian specialists in functional differential 
academia is a harsh lesson in survival of the ertheless, Kaveh wasted no time bringing in equations have established at Ariel the coun- 
fittest. "At many universities people were just a few dozen Russians, even before he had try's first center devoted to the topic. The 
used for 3 years, then they were told, 'You're secured money for lab equipment or a build- university also scored a success in recruiting 
a great guy, but we don't have money,' " says ing to house them. "It was a dangerous Michael Tseitlin, a specialist in petrodite 
Edelstein. According to TAU'S Touvia Miloh, gamble," he says. The gamble paid off after crystals for solid-state lasers, who arrived in 
associate dean of the engineering faculty, a visit to philanthropist Pearl Resnick, a 1991 from Dushanbe, Tadjikistan. Tseitlin 
"only the very, very best survive." longtime donor to Israeli causes who was started out at CJS growing crystals in an im- 

born in Okna, Russia, and now lives in New provised oven made h m  a samovar. From 
Carpe immigrantes York. "I told Pearl this was a very unusual this modest setup, he developed methods for 
Despite the fact that more than 5300 scien- opportunity to bring to Israel our brothers cheaply churning out high-quality crystals. 
tists had registered with the Ministry of Ab- and sisters, Jewish scientists of top caliber." Investors last year sank $1 million into a 
sorption by the end of 1991, some Israelis She agreed and gave what one source calls factory to mass-produce the crystals. 
took a more active approach to recruitment. "a few million dollars" for a new facility, Indeed, although academia has captured 
Moshe Kaveh, for example, had strong links the Jack and Pearl Resnick Institute for Ad- dozens of newcomers, the real winner has 
with many Jewish research heavyweights still vanced Technology, which opened in 1997. been Israel's high-tech industry. Edelstein 
in Russia and wanted to bring them out. In Another institution that kick-started its makes no bones about his ministry's effort to 
1992 he approached research effort with ex- pump up the country's 1800-odd technology 
Ne'eman, then the sci- Soviet brainpower is the firms. "We are trylng to push as many [im- 
ence minister, and asked College of Judea and migrants] as possible into the private sector," 
for financial help to im- Samaria (CJS) in Ariel. Edelstein says. Feldman says he has noticed 

u port 100 Russian scien- Opened in 1983, CJS is the change at Intel's research center in Kiryat 
8 tists to Bar-Ilan, a univer- one of several colleges Gat: "When I visited in 1991, people spoke 
$ sity that, he says, "was established by the Israeli English. Now they all speak Russian." 
2 basically established by - government to widen This push toward industry was a necessity: 
" immigrants." He argued L' access to higher educa- In the early 1990s, many more scientists and 
$ that because Israel in- - tion. Situated in the engineerscametoIsraelthancouldeverbe 
6 vests about $1 million in West Bank, the college absorbed by academia. "We had only so many 

training each homegrown stumbled a bit when it places in universities, so we set out to identify 
s scientist, bringing 100 started reeling in Rus- weak links in the technology development 

Russians amounted to "a sians in 199 1. "In the chain," says Rina Pridor, a lawyer who joined 
gift of $100 million." . beginning, we were not the Ministry of Industry and Trade in early 
Ne'eman agreed with the mature enough to judge 1991 to devise a progmm. The ministry find- ; rationale but said the the capabilities of new- ed the establishment of a dozen technology 

$ government couldn't af- comers," says CJS exec- "incubators" across the country. These were 
ford to add 100 faculty to - utive committee chair places that any scientist could go to pitch 
Bar-Ilan's payroll. Yigal Cohen-Orgad, ideas. If given the go-ahead, the scientist 

Nevertheless, Kaveh House of Resnick. U.S. dollars helped who adds that the col- would get lab space, funds for a small staff 
a pushed ahead with his build home for Russians at Bar-llan. lege didn't renew the and supplies, and 2 years to turn the concept 
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N E W S  FOCUS 

Science Stronghold Seeks the Big Prize 
REHOVOT-The Weizmann Institute, an intellectual oasis in the 
desert south of Tel Aviv, is the very picture of a modem-day ivory 
tower: a quaint building housing the restored lab of the institute's 
founder, a futuristic 10-story partide accelerator tower, and glisten- 
ing new facilities, aU set among trees and luxuriant gardens. But as a 
research powehuse, and perhaps Israel's best known scientific in- 
stitution, the Weimann has its own idiosyncratic way of doing sci- 
ence. Although the institute has 7 M  grad students, it is not a uni- 
versity, so "we have no obligation to cover every niche or field." says 
Weimann President Haim Harari. In fact, the institute picks and 
chooses carefully, building expertise in a particular area before 
moving on to something else. 'We don't have to be democratic," 
says Harari, whose 400 Ph.D. scientists indude 14 professors in neu- 

posed to British rule. Weiunann directed the institute for 18 years, 
even during his tenure as Israel's first president. With the young 
state fighting for its life, Weizmann, a gritty fighter and shrewd 
diplomat, came under fire for having the temerity to  spend some 
of his tountry's scarce resources nurturing his beloved institute, 
which was renamed after him in 1949,3 years before he died. 

In the late 19605, with the security situation appearing more sta- 
ble, Israel drew in mwe and more immigrants and the Weizmann be- 
gan luring top-notch scientists from abroad. The institute set out to 
give a handful of disciplines the funds needed to compete interna- 
tionally. In the 1980s it was the tum of heavy-ion research, then ww 
the past decade W e i i n n  established a solar-energy research facili- 
ty and a submicrometer materials science lab. Each center, Harari 
says, costs about $20 million up front and $2 million a year to run, a 
substantial chunk of the institute's $170 million annual b u d ~ t  The 

robiolo& but none in zoology. latest pricey field that ~e i&ann is 
Keeping a tight focus has paying into is biological physics, to 

paid off: Weizmann scientists , the tune of $10 million over 5 
;\aim honors ranging from ' years. And next year it plans a ma- 
the discovery of the p53 can- ' jor initiative on the genetics of 
cer gene to the development cancer. "The flexibility to move in 
of new encryption tech- ch directions counteracts the 
niques. Former Soviet mathe- 1 fact that it is a small institution," 
maticians, especially, have I says Singer. This approach, h w -  
had "a profound effect" on er, has alienated researchers who 
the institute, says biochemist i don't f i t  the mold. "Some of the 
Maxine Singer, president of , best scientists got ditched and lat- 
the Carnegie Institution in 1 er fonned outstanding laboratories 
Washington, D.C., and a 1 in other universities," says one 
member of Weizmann's board s prominent Israeli resewcher. 
of governors. Outside review. Although the institute draws 
m, she says. cite the comput- ra half its revenue from the state, it 
er science group as 'one of Thtnkwng Mg.The Weimann r w n  root from me rnoaea 51eff Institute. relies heavily on the generosity of 
the strongest in the world." Israel's philanthropists and Jewish 

But the Weimann has even higher ambitions. Last November it patrons overseas. Fund-raising offices in 21 countries pulled in 
launched a campaign to raise its endowment from $230 million to about $30 million last year, including the funds necessary to open 
$500 million by the end of 2001.The institute's strategy is to forge an outdoor, hands-on science museum last month. At Weimann, 
strongholds in a few key disciplines, with the hope of one day cap- almost any building, lab, or stick of furniture can have a donor's 
turing a trophy that has so far never been awarded to an Israeli: a name slapped onto it, for a price. Consider, for example, the Ros- 
Nobel Prize or a Fields medal. "There is a dilemma here," says alind and Joseph Curwin Laboratory for Vacuum Processing of the 
Harari. "We have not succeeded in creating enough centen of truly Joseph H. and Belle R. Braun Center for Submicron Research. Ac- 
high quality in a speafic field or a specific place." cording to one institute staffer, Weiunann officials one day asked a 

The Weizmann was founded in 1934 by an English couple, Re- donor for money to renovate a building named after him. The 
becca and Israel Sieff, who named it in memory of their son, donor refused, and the name came off. 

aniel But it did not have an easy early Life. Founder Chaim Weiz- Researchers cite some drawbacks of working at Weimann, indud- 
ann and the team of 10 scientists that made up the Daniel Sieff ing the physii isolation of working in the Middle East and the stlug- 

esearch Institute, working in bacteriology, pharmacology, and gle to attract talented students. Teaching, howww, is voluntary. Be- 
gricultural science, were soon carrying out secret weapons re- ing able to totally immerse oneself in research, says adhesion protein f earch for the Haganah, the Jewish underground movement op- expert BeMy Geiger, ,"makes Weiaann quite special" -RS. 

into a patent-protected, marketable proposal to 
industry. The funding package, Pridor ac- 
knowledges, is modest: Each project gets 
$300,000 from the ministry and must find a 
mandatory $50,000 from an outside investor. 
Industry savants viewed the progmm with dis- 
taste. "Investors wouldn't even talk to us a few 
years ago," says Pridor, and charged the rnin- 
istry with setting up a welfare program. 

The program encountered hard going at 
first: Newcomer scientists were skeptical 
about revealing details of their ideas. "They 
were afraid someone would steal their 

baby," Pridor says. And Russian scientists in 
particular had no clue how to run a compa- 
ny and how to divvy up equity. Incubator fa- 
cilities tend to be modest: The Gat High 
Tech Center in Kiryat Gat, which special- 
izes in intelligent highway projects, operates 
out of a nondescript concrete shed. "We 
draw a very low salary," says Amos Sha- 
ham, general manager of Road Safety Tech- 
nologies Ltd., a start-up that is designing 
magnetic strips that can be embedded in 
roads and scanned by sensors under a car's 
bumper to warn drivers of intersections or 

dangerous curves. 
The big test comes after the 2-year in- 

cubation, when the inventors have to 
make it in the real world. By the end of 
last year, Pridor says, half the companies 
that graduated from incubators were still 
alive, having accumulated in total more 
than $200 million in private investment. 
The incubator program "has been quite ef- g_ 
fective," says biochemist Maxine Singer, f 
president of the Carnegie Institution in $ 
Washington, D.C. In the early 1990s, 
she points out, "people thought there 6 
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wouldn't be any jobs tion, Moscow space scientists Government figures show that a third of all 
for the Russian sci- last year helped a team of re- immigrants in the university system between 
entists." Success has searchers at the Technion-14 1989 and 1995 majored in mathematics and 
expanded the pro- out of 20 of whom are new- natural sciences, three times the proportion 
gram, which now comers-locateasatellite amongallIsraeliuniversitystudents."When 
supports 26 incuba- after the Israelis had received you come as a 17-year-old," he says, "it's not 
tors nationwide and 1 incorrect tracking information as bad as coming as a 30-year-old who has 
has funded 400 pro- from the United States. to work as a janitor before finding a job." 
jects, about 200 of In the long term, however, "In Israel we have a philosophy that each 
which are still in op- the jury is still out on the ex- family needs to raise a son, plant a tree, and 
eration. All told, the tent to which the Soviet irnrni- have a house," says TAU geneticist Ben- 
heavy thrust into grants will reshape Israeli sci- David Yair, who came to Israel in 1973 and 
technology has paid ence. Some newcomers stay in changed his name from Evgeny Kobylian- 
off. "We're talking Israel only briefly before tak- sky to protect his family back in Moscow. "I 
about billions of ing jobs abroad. "Many high- would like to add one principle: We must 
shekels contributed level scientists have left-here also accept a new immigrant." For the most 
to the Israeli econo- Haim Harari. The real impad of the and there you find real losses," part, that philosophy seems to have taken 
my," says Edelstein. Soviet newcomers will come in the says mechanical engineer Avra- root. "Step by step, Russian immigrants be- 

next generation. ham Shitzer, vice provost for come a very important part of scientific di- 
Deep impact? research at the Technion, which rections, and they stop being slaves and be- 
While Israeli science and industry are still has retained about 190 newcomers. But, says gin to be colleagues," says Hebrew Univer- 
riding this wave of new brainpower, some are Harari, it's too early to say what kind of sci- sity's Khain. Adds Zadok of the Israeli 
beginning to consider the long-term impact entific talent will emerge from the students Academy of Sciences, "You don't see any 
of the newcomers. They have not stimulated who studied science in Russian schools and Ph.D.s sweeping the streets today." 
all fields of science equally. "You don't need are now being integrated into Israeli society. -RICHARD STONE 
to do any survey to know we received, in gen- 
eral, very high-quality mathematicians," but 
newcomers have had "almost zero impact in 
biology:' says Harari. Part of the reason for 
this discrepancy stems from Russia's tradi- 
tional strength in the physical and theoretical 

Shoebox-Sized Space 
sciences. Thanks to the Soviet influx, claims 
TAU'S Amir, "Israel is now considered a 
superpower in mathematics." Sergei Gelfand 

Probes Take to Orbit 
of the American Mathematical Society Technological finesse and the search for cost savings are spawning a new 

a p e s :  The country's strong math communi- generation of "nanosatellites," weighing only a kilogram or so 

ty, he says, "is an achievement of Israeli im- 
migration policy and practice." Peter Panetta is fond of passing around a spring of two converging trends: NASA's 

9 Citation analysis suggests that the new- model of a satellite he's designing. That's effort to develop faster and cheaper alter- 
% comers have lifted the overall standing of Is- not unusual for a NASA engineer, but what natives to the billion-dollar space science 
3 raeli science. Over the last decade, Israeli is surprising is that the model, 
C 

physicists have captured a rising share of to- roughly the size of a hatbox, is a 
5 tal papers published in the world's major full-scale spacecraft mock-up. 
5 journals, and citations per publication have The cylindrical prototype, 30 3 been climbing, according to data compiled centimeters in diameter and 10 

by the Institute for Scientific Information in centimeters tall, represents a con- ! Philadelphia. No clear trend could be dis- ceptual design for the first of 
5 cerned in math, although mathematicians NASA's nanosatellites-spacecraft 
? generally take longer to publish their results with total launch masses of be- 
! and produce fewer papers on average than tween 1 and 10 kilograms, or a 
$ their colleagues in physics. "The beginning mere one-thousandth the mass of a 
2 of this global influence we are starting to conventional satellite. A hundred 

see only now," says Edelstein. or more of these tiny spacecraft, at 
E. The new immigrants-perhaps not sur- a cost of half a million dollars 

prisingly-have also strengthened the coun- apiece, will swarm through the 
J try's scientific ties with colleagues in for- magnetic fields and trapped parti- 

Weizmann Institute and the Landau Insti- Magnetospheric Constellation. 
mer Soviet countries. For example, the cles near Earth during NASA's Mighty mites.Tiny thrusters carved from silicon. 

2 tute outside Moscow have established a (MC) mission, planned for 2007. Other missions of the 1970s and '80s, and the a Joint Center for Theoretical Physics on the NASA nanosatellites may soon hitchhike promise of microelectronics and microfab- 
5 Weizmann campus, and the prime minis- to Mercury on a macrosatellite, carry rication for shrinking spacecraft parts, in- 
! ter's office has just established at Hebrew crystal-growth experiments in low Earth cluding sensors, power supplies, and even 
g University a Center for Academic Ties be- orbits, or fly in formation to study Earth's thrusters. The first nanosatellite has not yet 

tween Israeli scientists and their counter- atmosphere from above. flown, but NASA managers are confident 
parts in the FSU and the Baltics. In addi- These pint-sized satellites are the off- that within 5 years, the technologies will be 
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