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8[NEW DELHI] Exercising the nuclear option
seems to be one of the few election promises
that India’s Bharatiya Janata Party (BJP)
government has so far fulfilled (see Nature
392, 320; 1998). While prime minister Atal
Behari Vajpayee claims they were carried 
out in the interest of national security, the
tests last week on Buddha’s birthday in the
land of Mahatma Gandhi have blasted a
large hole in India’s image as a spiritual,
non-violent country.

“India has shot itself in the head,” says
Proful Bidwai, an anti-nuclear activist.
While BJP celebrated the nuclear test with
fire crackers, some 500 intellectuals and oth-
ers belonging to nongovernmental organiza-
tions held a protest march in the capital with
slogans: “We want water, bread; not bombs.”

Prominent critics of the test included
Kuldip Nayar, the former high commissioner
to the United Kingdom. India’s Economic
Times newspaper said in an editorial: “For a
country with a third of its population below
the poverty line, spending its scarce
resources on a nuclear arsenal could be 
damaging,” adding that after the test, “India’s
strategic position has not improved and may
have deteriorated”.

Although critics call the tests a political
diversion, a polling of 1,007 adults in six cities
showed that 91 per cent approved of the tests.
Reaction in the scientific community at large

has also been supportive of BJP’s action.
When the science minister, Murli

Manohar Joshi, broke the news at a confer-
ence of directors of the Council for Scientific
and Industrial Research — India’s largest 
scientific agency — all 40 assembled direc-
tors hugged each other and applauded. The 
head of the council, Ragunath Mashelkar,
declared that he was “extremely proud 
as an Indian”.

The former chairman of the Atomic
Energy Commission, Raja Ramanna, is
reported to have opened a bottle of cham-
pagne to celebrate, while Udippi Rama Rao,
former chairman of the space commission
(now chairman of the UN Committee on
Outer Space) and Govindarajan Padmana-
bhan, director of the Indian Institute of 
Science, both said that India should have 
carried out the tests a long time ago. 

Krishnagopala Iyengar, another ex-chair-
man of the Atomic Energy Commission,
congratulated Vajpayee “for having erased
doubts over the competence of Indian scien-
tists”. He called for research on fourth-gener-
ation bombs “based on nuclear isomers and
super-heavy elements”.

“We don’t have even a minority of scien-
tists who think about ethics because most
scientists are government servants,” com-
plains Bidwai. 

Surprisingly, M. G. K. Menon, former

president of the International Council of 
Scientific Unions, who joined the BJP on the 
eve of the elections (see Nature 391, 627;
1998), seems to have played no role in the
nuclear testing.

And, although scientists have been prais-
ing the testing in their individual capacities,
no professional science body has officially
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India’s nuclear tests meet with
domestic praise and protests
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Broken image: Shakti 2 in India’s Thar desert,
one of the four nuclear test sites.

[NEW DELHI] India, which surprised
the world last week by carrying
out underground nuclear tests,
has been secretly working on the
design of a whole range of
nuclear weapons for the past 
25 years. 

The weapons programme
had in fact remained under
military control all along,
something India managed to
keep under wraps, in the same
way that it was able to hide
preparations for the latest tests —
which included explosion of a 
45-kilotonne hydrogen bomb at
Pokran in Rajasthan — from 
US spy satellites.

The revelations emerged on
17 May during a joint press
conference by Rajagopalan
Chidambaram, the Department of
Atomic Energy (DAE) secretary,
and A. P. J. Abdul Kalam, chief of

the Defence Research
Development Organization
(DRDO), at which they showed a
video and gave some details of
the underground tests — code-
named Shakti-98 — carried out on
11 and 13 May (see over).

“Based on 25 years of
research and development, we
have designed and developed
various kinds of nuclear
explosives — fission, boosted
fission, thermonuclear and low-
yield,” said Chidambaram. All
except the boosted fission bomb
were tested last week. 

Domestically produced
enriched uranium-235 is believed
to have been used in some of
these bombs. But Chidambaram
said that this information was
classified. “All I can say is that the
fissile material used was totally
indigenous.”

Kalam revealed that the
devices tested were the result of
a “decades-old” partnership
between DRDO and DAE. “When
nuclear technology and defence
technology met, they got
transformed to nuclear-weapons
technology.”

DRDO, he said, had been
involved in the design and
manufacture of detonators,
electronic trigger systems and
chemical explosives, besides
making contributions “in
aerodynamics, arming, fusing and
safety interlocks”.

According to Kalam, those
tested last week were not
experimental devices, but
deployable, computer-designed
and certified bombs.The yield of
the H-bomb — set off at a depth of
300 metres — was deliberately
designed to be low so as to avoid

damage to the closest village, 5
km away from ground zero.

“The tests marked the
culmination of militarization which
started years ago,” said Kalam. He
added that the nuclear warheads
now available can be put into the
domestically produced Prithvi
surface-to-surface missile and the
intermediate-range Agni missile,
which is ready for mass
production and whose newer
longer-range version is at an
“advanced stage of development
at DRDO”.

This is the first admission that
India’s nuclear weapons
programme not only continued
under different governments after
the ‘peaceful nuclear explosion’
on 18 May 1974, but was actually
militarized long before the
Bharatiya Janata Party came to
power two months ago. K.S.J.

Nuclear tests were a culmination of twenty-five years of planning
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endorsed the nuclear adventure. “This is a
political and defence matter on which our
academy cannot take any stand,” says Srini-
vasan Varadarajan, president of the Indian
National Science Academy in New Delhi. 

Varadarajan also doubts that the latest
scientific feat is likely to create a climate for
more funding for scientific research in 
general. “More money will certainly start
flowing to defence and atomic research, but
these are areas that are already getting the
biggest share of our budget.”

Sanctions by the United States and other
countries would admittedly hurt several
health and development projects. The effects
of the tests on India’s science establishments
have yet to be gauged, but no one seems par-
ticularly worried. “Sanctions are welcome,”
says Mashelkar, pointing out that India
“seems to excel precisely in those areas in
which technology is denied”.

The Indian Space Research Organization,
which has learnt to live with a variety of sanc-
tions in the past, says “sanctions will pinch,
but not hurt”. But some defence projects,
such as the light combat aircraft which criti-
cally depends on a flight control system from
Lockheed Martin of the United States, may
be in jeopardy.

Work on the main battle tank, which uses
German engines, and the advanced light
helicopter, which requires components from
the United States, may also be affected. But
Kalam says denials will help spur self-
reliance. “No one can throttle us.”

Gyanendra Nath, however, an adviser in
the international division of the Ministry of
Science and Technology, says that repercus-
sions in many collaborative projects “are
going to be serious”. He says cancellation of
DM300 million (US$168.3 million) in grants
to India will jeopardize a two-year Indo-
German programme on nanotechnology. 

Germany has also been funding research
in superconductivity at the National Physi-
cal Laboratory in New Delhi and is a major
donor ($20 million) to the Indian Institute

of Technology in Madras. With Japan cut-
ting off its aid, the Indo-Japanese project at
the SPring-8 synchrotron may close down,
says Nath.

Since the winding up of the India–US
fund in January this year, there has been 
no major US-funded project in India, and
officials say the United States cannot 
afford to take actions that will hurt collabo-
rative projects in weather or vaccine
research “since they [the United States] will
be the losers.” K. S. Jayaraman

news

198 NATURE | VOL 393 | 21 MAY 1998

Disappointment as New Zealand’s budget gives science ‘inflation’
[CANBERRA] Research gained a small increase
in the budget of the New Zealand
government, delivered last week. But the
increase received a mixed reception, and
New Zealand science seems to be following
other downward trends evident in the
Australian budget revealed two days earlier
(see Nature 393, 101; 1998).

Maurice Williamson, New Zealand’s
minister for research, science and
technology, announced that NZ$10 million
(US$5.34 million) more would be allocated
to research in all portfolios, bringing the
‘science envelope’ to a total of NZ$600
million, and representing an increase
roughly in line with expected inflation.

Of this extra money, the Public Good
Science Fund (PGSF), administered by the
Foundation for Research Science and
Technology, will receive another NZ$9
million, bringing its funding to NZ$317.3
million for 1998–99. The remaining NZ$1
million is directed to “non-specific output
funding” for nine government-owned
Crown Research Institutes.

Science leaders have praised Williamson
for holding the line against reported cabinet
opposition and keeping spending on research

constant in real terms. Yet there is a marked
shortfall from the extra NZ$25 million that
Williamson had earlier stated was needed to
keep up with the growth in gross domestic
product (GDP) (see Nature 391, 426; 1998).

In a statement, Williamson claimed that
the increase in dollars is “a continuation of
the government’s commitment to increase
public investment to 0.8 per cent of GDP by
2010”. But observers predict that the national
expenditure on research and development
relative to GDP will slip below the last stated
New Zealand figure of 0.52 for 1995–96. 

The PGSF is the principal source of
competitive funding for Crown Research
Institutes, as well as for projects by
researchers in the country’s seven
universities. An extra NZ$7.7 million is
being directed by Williamson to 17 areas of
the fund in proportions largely unchanged
from the past two years.

The 18th area, the Health Research
Council, will receive an extra NZ$1.5
million, taking its total to NZ$33.2 million.
But this research council has also been
moved from marginal to full-cost funding of
research grants within three years, and the
result is likely to be a fall in the size of grants. 

The Marsden Fund for competitive
grants in basic research, run by the Royal
Society of New Zealand, will remain at last
year’s level of NZ$22 million, and the
government has dropped its own target of
increasing the fund to 10 per cent of the
PGSF. The president of the academy, George
Petersen, speaking in a personal capacity,
“particularly regrets” this decision.

Although acknowledging fiscal
restraints, he says it “will require massive
increases to bring spending on basic
research back on track. The budget sends
very poor signals to the scientific
community and the government is clearly
putting other priorities ahead of science.”

Before the publication of a government
white paper detailing decisions on a review
of higher education (see Nature 392, 320;
1998), the education minister, Wyatt Creech,
announced a massive change in the
university funding system to a new taxpayer-
funded ‘Universal Tertiary Tuition
Allowance’. While vice-chancellors welcome
the change, staff and students are violently
opposing universities being driven by
students’ choices through portable, personal
‘vouchers’. Peter Pockley

Approval from K. Santhanam, R. Chidambaram and Abdul Kalam of the atomic energy establishment.
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