
volve firing energy beams at all the objects in 
an incoming "threat cloud" and monitoring 
the emissions. Heavy warheads would give 
off a characteristic energy specmun, and the 
other objects could safely be ignored by the 
ground-based defenses. 

Although the American Physical Society 
committee did not examine kinetic energy 
weapons, some of its findings are relevant to 
their operation. The report is also likely to 
have a major impact on a fierce political 
debate currently going on over how soon 
kinetic energy weapons should be deployed. 

Until recently, it was generally assumed 
that a decision would be made in the early 
1990s on whether to proceed with engineer- 
ing development of comprehensive defense 
systems, with actual deployment occurring 
in the late 1990s. However, supporters of 
SDI have recently been pushing for a deci- 
sion to move toward deployment of kinetic 
energy weapons as swiftly as possible, with 
deployment of more exotic directed energy 
weapons following several years later. A 
plan for such a phased, early deployment 
was presented to President Reagan by De- 
fense Secretary Caspar Weinberger late last 
year ( S W ,  16 January, p. 277). 

Fredrickson Takes 
Leave fkom Hughes 

Donald S. Fredridrson has taken an "ex- 
tended leave of absenceyy from his position as 
president of the Howard Hughes Medical 
Institute, the $5-billion medical research 
enterprise that he has headed since 1984. 

The institute made no formal announce- 
ment of Fredrickson's leave and HHMI 
officials decline to give any explanation for it 
or to comment on how extended the "ex- 
tended leave" is expected to be. HHMI will 
only say that George Thom, a member of 
the board of trustees, is serving as acting 
president. Pumell Choppin, who came to 
HHMI from Rockefeller University to be 
vice-president for research, has assumed re- 
sponsibility for the day-to-day operation of 
the office. Thom, professor emeritus of 
medicine at Harvard Medical School, has 
been associated with the Hughes Institute 
ever since 1955,2 years afier its founding by 
the secretive billionaire. The veil of secrecy 
surrounding Fredrickson's leave is reminis- 
cent of the way HHMI behaved fbr years 
and is in contrast to Fredrickson's efforts to 
make the institute's operations somewhat 
more open during the past couple of years. 

Word of Fredridrson's apparently abrupt 
departure as of 20 April caught people by 

At a press conference when the physical 
society report was released, committee 
member Jeremiah Sullivan of the University 
of Illinois at Urbana said that "the justifica- 
tion for early deployment of kinetic energy 
weapons cannot be based on the guarantee 
that directed energy weapons will come 
along in a later phase. . . . One shouldn't 
gamble now that the answer would be 'yesy." 
Even interactive discrimination is still only 
"in the conceptual and early experimental 
stage," the report says. 

The committee also noted that space- 
based lasers and particle beams would be 
vulnerable to attack by Soviet rockets, space 
mines, and other antisatellite weapons. Pa- 
tel noted that "we do not believe that the 
questions of survivability are any different 
for a kinetic energy system." He added, "If 
one were to rely [only] on scientific judg- 
ment, one would not make a decision for 
early deployment." 

The SDI office has welcomed the report 
as "an objective independent appraisal of 
various technologies," but criticized the 
conclusions as being "unduly pessimistic." It 
also suggests the report is out of date, 
claiming that recent advances in fiw elec- 

Donald Fredrickson: On an m e d d  
leave of absence+ Hughes p'eshhy. 

surprise as the news began circulating last 
week. Widely regarded as the ideal person 
for the Hughes presidency, Fredrickson has 
been given high marks for charting a sound 
course for HHMI as its research activity 
began expanding phenomenally in the past 
year after General Motors bought Hughes 
Aircraft from the institute for somewhat 
more than $5 billion. However, there have 
been disagreements between Fredridrson 
and the Hughes trustees over his personal 
management style that may lie behind his 
decision to ask for a leave. 
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tron lasers and neutral particle beams have 
brought these technologies closer to the 
required performance levels. However, 
committee member Andrew Sessler of Law- 
rence Berkeley Laboratory, who is familiar 
with both technologies called the claimed 
advances "a small step, an important step, 
but still a small step." 

The charge of being outdated is some- 
what ironic, for the report was held up for 7 
months by the Defense Department while it 
underwent classification review. 

Among the reports specific findings are 
the following: 

Directed energy devices. "All existing 
candidates for directed energy weapons re- 
quire two or more orders of magnitude 
improvements in power output and beam 
quality before they may be seriously consid- 
ered for application in ballistic missile de- 
fense systems." 

Ground-based lasers. The leading can- 
didate is currently the free electron laser but 
the committee noted that these devices "re- 
quire validation of several physical concepts" 
and there are major uncertainties over 
whether they can be scaled up in power 
while their wavelength is reduced. At least 
five sites for ground-based lasers will be 
required to ensure that at least one site will 
be cloud-free 99.7% of the time. Moreover, 
all ground-based laser systems will require 
so-called adaptive optics to compensate for 
atmospheric distortions of the beam. 'These 
techniques must be extended by at least two 
orders of magnitude in resolution than pres- 
ently demonstrated." 

X-ray lasers. Although these devices 
have received a lot of popular attention, 
"validation of many of the physical concepts 
[is required] before their application to stra- 
tegic defenses can be evaluated." 

Power requirements. Laser battle sta- 
tions will require nuclear power for "house- 
keeping" that would "require solving many 
challenging engineering problems not yet 
explored." Power for lasers during an en- 
gagement would have to be supplied by 
large chemical or nuclear rocket engines, 
whch would have to be located on separate 
platforms to prevent vibrations and exhaust 
gases fiom interfering with the laser opera- 
tions. 

Survivability. Space-based defenses 
would be potentially vulnerable to attack by 
a variety of weapons, including directed 
energy weapons with capabilities far below 
those required for ballistic missile defenses. 

None of the committee members would 
be drawn out on the question of whether a 
robust SDI system is feasible. Asked for his 
"gut feeling," Patel replied, "I get a queasy 
feeling in my stomach every time someone 
asks me that." COLIN NORMAN 
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