
One fix, as Piot suggested, is to work harder 
at meshing ethical guidelines with each popu- 
lation. For example, he says, for illiterate 
volunteers, simply putting an X on a typed 
consent form may be meaningless; instead, 
extensive one-on-one and group discussion 
sessions about the Dros and cons of the re- 
search trial may be'needed. The type of in- 
formed consent, and decisions about which 
drugs and vaccines should be tested in a coun- 
try (see box on p. 1334), should be left to the 
in-country IRB to decide, says Marlink. Gostin 
agrees, but stresses that there are some bed- 
rock standards that all human-subject re- 
search must adhere to, such as guaranteeing 
that a patient's autonomy is fully respected. 
'There's no reason why [Africa] should abide 
bv U.S. ethical standards." savs Gostin. "But , r 

there is every reason why it should be bound 
by universal human-rights standards." 

With the ethical high ground proving a 
rough road to travel, some researchers be- 
lieve that the key is pragmatism. "There's 
naivete about what is possible," says Katzen- 

stein. Several researchers say a central ob- 
stacle is finding the money and technical 
assistance needed to educate African re- 
searchers about the importance of IRBs and 
informed consent. They argue that industrial 
countries that conduct research in Africa 
should bear this financial burden. for ex- 
ample by expanding programs like the one at 
the NIH's Fogarty International Center, 
which during the past 7 years has brought 
nearlv 900 health ~rofessionals from more 
than 60 developing'countries to the United 
States. The fellowships emphasize epidemi- 
ology, but "we strongly encourage our pro- 
gram directors to provide ethical training," 
says Kenneth Bridbord, director of Fogarty's 
international training division. 

Gostin suggests that training, and the bu- 
reaucracy needed to run effective IRBs, 
could be funded by granting bodies such as 
NIH paying "indirect costs" to foreign grant- 
ees, much as they pay U.S. universities for 
overhead costs. "We recognize the value of 
ongoing structure and capacity to do re- 

search in the U.S., so why not Africa?" he 
asks. "Some of our most important research is 
being done there." 

Piot is guardedly optimistic that AIDS 
research in Africa is getting better at sticking 
to international ethical guidelines. "We are 
moving more and more away from colonial 
times, and autonomy for individuals-includ- 
ing in Africa-is more and more respected," 
says Piot. These principles should be further 
bolstered by the U.S. National Academy of 
Sciences' Panel on Data and Research Priori- 
ties for Arresting AIDS in Sub-Saharan Af- 
rica, which plans to issue a report in Decem- 
ber that includes discussion of these issues. 

But despite the hope for more improve- 
ment, when it comes to the ethics of clinical 
trials in Africa, many AIDS researchers find 
the pace of change frustratingly slow. And 
the sobering reality to them is that African 
participants in clinical trials are still all too 
vulnerable to the desires of those who are 
supposedly working on their behalf. 

-Rachel Nowak 

Japan Expands Graduate, Postdoc Slots 
TOKYO-The Japanese government is 
about to take a major step in its continuing 
effort to become a basic research powerhouse 
by greatly expanding support for graduate 
students and postdoctoral scientists. In addi- 
tion to providing universities with more tal- 
ent, the rapid growth in the number of 
postdoctoral positions is expected to give 
young scientists greater opportunities for in- 
de~endent research. That would be a break 
from the traditional Japanese practice of 
having a new Ph.D. take a position as an 
assistant to an established professor and work 
for years under close supervision. The new 
plan will also expand opportunities for for- 
eign scientists who want to work in Japan. 

The target figure of 10,000 awards by 
2000 would be almost triple the current 
number of 3775 graduate students and post- 
doctoral scientists with government funds. 
The program is expected to get off to a quick 
start, with 6130 grants available next year. 

The new positions represent the second 
stage of a three-step policy adopted in 
1991 at the advice of a Dane1 to laDan's 

lingering recession. 
The government programs to be expanded 

include a range of fellowship and post- 
doctoral offerings. Individual fellowships, to 
support either doctoral studies or indepen- 
dent ~ostdoctoral research. are administered 
by t i e  Japan Society for ;he. Promotion of 
Science (ISPS). an arm of Monbusho. These .- . . 
awards now provide a monthly stipend of 
$1950 for graduate students and $2820 for ., 
postdocs for 2 to 3 years. "It's enough to live 
on," says Hodaka Fujii, a doctoral student in 
molecular biology at the University of To- 
kyo. "But more would be better." A JSPS 
fellowship awarded in the course of his train- 
ing has allowed Fujii to quit a part-time job 
he held to make ends meet. 

O n  top of the stipend, JSPS fellows can 
get up to $15,000 a year for research ex- 
penses, and foreign postdoctoral researchers 
can get a 1-year fellowship to work at a na- 
tional university or Monbusho-afiliated re- 
search institute. Foreign fellows get round- 

trip airfare and a monthly stipend of $2700 
plus a housing allowance of up to $1000 per 
month. The Science and Technology Agency 
and the Ministry of International Trade and 
Industry have similar postdoctoral fellowship 
programs for foreign researchers, which are 
also being expanded. And there are post- 
doctoral Dositions attached to s~ecific insti- 
tutes afYiliated with the three different agen- 
cies. Details vary, but they typically run for 2 
or 3 years and carry monthly stipends roughly 
equal to that given JSPS postdoctoral fel- 
lows. Many of these positions are also open to 
foreign ~ostdoctorate-level researchers. 

Gaddition to their increased number, the 
new slots represent a shift in the balance be- 
tween graduate and postdoctoral positions, 
says Makoto Fujiwara, deputy director of the 
science and international affairs bureau of 
Monbusho. The current 1:l ratio will tip sharply 
toward postdoctorate fellowships and posi- 
tions in an attempt to accommodate growing 
numbers of students with advanced demees. - 

But Monbusho isn't turning its back on 
graduate students. Indeed, it wants to start a 

Opportunities for Youna Sdentists 

especially with the country mired in a Talent wanted. Japan is raising the number of training fellowships and grants. 
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program that allo\vs doctoral students to  earn 
lip to $900 a month working part-time as 
research assistants. The program, says Fuji- 
wara, will allow some students to get paid for 
laboratory work they arc now doing for free. 
Monbusho has requested $6 million in its 
1996 budeet to fund 540 research assistant 
positicms fur graduate students, with the 
number growing to 8000 in 5 ycars. 

Despite the increased opportunities, Japa- 
nese sti~cients may still need to he convinceci 
that an advance2 degree is a good invest- 
ment of their time and money. Students \vho 
remain in school into their late 20s to attain 
advanced degrees are seen as shirking adult 
respc~nsibilities. And cc~rporations still prefer 
to hire masters'-degree holders and give them 
additional training in-house. 

New Ph.D.s and postilocs also face the 

challenge of finding a permanent position 
in a sluggish economy. Take the case of 
Shinya Sawata. Sawata, who entered gradu- 
ate school at the beginning of the 
government's push to increase enrollment, 
was awarded a Ph.D. in biochemistry in 
March froln the University of Tsukuha. No\\, 
he has a postcloctoral research fellowship to  
study the chemistry of DNA at the Univer- 
sity of Tokyo's Research Center for Ad- 
\.anted Science and Technology. Although 
his position runs until the end of next year, 
Sawata is already worrvine about what will , <7 

happen when his fellowship is lip and he 
enters Japan's sluggish job market. In fact, he 
is close to despair when thinking about his 
career prospects. "I'd like to get out of re- 
search [because the f~iture is so di~n] ,"he says. 
"But I don't know what else I can do." 

ASTRONOMY 

First Light From a S 
I t  seems to be a rule of nature, says Vladimir 
Strelnitski of the National Air and Space 
Museum (NASM) in Washington: "Masers 
anticipate lasers." Six years after the 1954 
demonstration of the first laboratory maser- 
which draws on the energy of excited atoms 
to produce intense, coherent micron.aves-- 
its optical counterpart, the laser, was intro- 
duceil. But for the nast 30 years. researchers , , 

have heen waiting to see if the same law 
applies in space. In the 1960s, researchers 
including University of California, Berke- 
ley, i~hvsicist Charles Townes, the delvel- , . 
oper of ;he lahoratory maser, found masers in 
the gases of deep space. But no single, unam- 
biguous detection of a space laser followed. 

Now the wait is over. In a measurement 
that Townes calls "quite convincing," a team 
led by Strelnitski has detected amplified in- 
frared light coming from I I  disk of hydrogen 
gas whirling around a young star 4000 light- 
ycars away in the constellation Cygnus. The 
intensity of the emission at one wavelength 
compared to its neighbors shows that it is 
generated as crowds of energetic atoms in the 
disk emit photons in concert-the essence of 
laser action. The detection not only fulfills a 
long-standing prediction of lasers in space, 
say Strelnitski and his colleagues; it also gives 
astronomers a window into such disks, thought 
to be the precursors of planetary systems. 

By no\\7, radio astronomers have spotted 
sel~eral hundred masers in space, and theo- 
rists satv no reason tvhy an occasional dense, 
energetic gas cloud in space shouldn't act as a 
laser. Space lasers should tend to be rarer 
than masers, because atoms excited up the 
large energy steps corresponding to photons 
of visible light have shorter decay times than 
atoms excited across rnicrc>\vave transitions. 
As a result, these highly excited atoms tend 
to emit light spontaneously, in all directions, 

ace Laser 
reducing the energy av 
lasing. What's more, m 

ailable f( 
ost infra- 

red light-the reglon of the 
spectrum where space laaers 
would most llkely be-doesn't 

I 
reach the ground. 

But Strelnitski tho1 

His plight is a fanliliar story to  Saburo 
Nagakura, chair of the Kanagawa Academy 
of Science and Technology, a public-private 
research organization in Kawasaki. Nagakura 
chaired a subcommittee of a Monbusho advi- 
sory council that recommended increases in 
graciuate and postdoctorate positions in a rc- 
port earlier this year. "The biggest prohlc~n is 
that there are simply insufficient opportuni- 
ties for younger scientists to  conduct re- 
search," he says. The increases are a step in 
the right direction, he adds, but Inore must 
he done. For young scientists like Salvata, 
that next step-creating good johs-can't 
come soon enough. 

-Dennis Normile 

K'ith additional reportinn b? free-hnce writer .Marc 
Lainj~hier in Tokyo. 

- 
a good place to look. Groiunii-hased ob- 7 servations of the star in Cygnus, called 

1 . .  7 -  MWC349, had picked up intense maser lnes 
from the disk. And his scenario for the struc- 
ture of the whirling disk and its populations 
of excited atoms predicted that l;isina should Circle of light. "Pumped" by ultraviolet light, 
also occur, in reiions of the disk cjoser to hydrogen atoms emit amplified microwaves 

the star. So he and his colleag~~es-Edwin from the outer part of this circumstellar disk 
and laser beams from the inner part. 

Erickson and Michael Haas of the National 
Aeronautics and Space Administration's 
(NASA's) Ames Research Center, Howard 
Smith of NASM, and Sean Colgan of the 
SET1 Institute in Mountain Vie\\!, Califor- 
nia-took to the air in NASA's Kiiiper Oh- 
servatory, a C141 Lockheed Starlifter jet 
that carries a 0.9-meter infrared telescope to 
an altitude of 12,500 meters. 

Aiming the telescope at MWC349, the 
team saw a prominent infrared line at 169 
micrometers that was six times more intense 
than it sh~)uld have been if lasing \vcren't 
occurring. Strelnitski and his colleagues 
think this laser line is produced in hydrogen 
atoms that have been ionized by intense ul- 
traviolet radiation-either from the star it- 
self or from a shock wave at the disk's inner 
edge. After the freed electrons recombine 
with the ions, thev cascade down atomic en- 
ergy levels, emit& photons as they go. 
Much of the emission is spontaneous, but it 
can also be triggered when another photon 
passes by, "tickling" an atom into emitting an 
identical photon. Each of these photons can 
repeat the process, and over long paths 
through the gas, an intense heam results. The 

same process produces masers elsewhere in 
the disk, but in the inner disk it yields a laser, 
in part because the gas is denser and the ultra- 
\.iolet light more intense. 

Because MWC349's disk is oriented al- 
most edge-on, some of the lasing paths aim 
toward Earth, which opened the way to the 
discovery. The result, says Erickson, "is like 
having a picture of a source we could never 
visitv-a picture that is especially valuable 
heca~ise the laser originates from a part of this 
~~lane ta rv  nursery that lies as close t o  the star 
i s  Earth hoes to ;he sun. 

The measurements, obtained in mid-Au- 
gust, could be Kuiper's last hurrah, as it is due 
to be decommissioned this fall. But the re- 
searchers hope its success \\.ill induce Con- 
gress to  fund a new high-flying observatory 
called SOFIA, for Stratospheric Observatory 
For Infrared Astronomy, which could be fly- 
ing aboard a 747 by the end of the century. If 
Congress doesn't buy that argument, though, 
it could take loneer to find the second laser in 
space than it did the first one. 

-James Glanz 
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