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'THE NEW WORLD
OF SUPERCONDUCTIVITY

Technologies and products once only dreamed of are suddenly coming within reach

sion, desktop computers as powerful
as today’s number-crunchers, trains
| that fly above their rails at airplane
speeds—all suddenly have taken a giant
| step closer to reality. But while scien-
tists developing a new breed of “warm”
superconductors are planting the seeds
of an almost Utopian tomorrow, it will
be up to engineers to reap the harvest.

That won’t happen overnight. The nov-
el materials that researchers are churn-
ing out in laboratories still have to be
transferred to the factory floor. Signifi-
| cant hurdles must be cleared before an
| experimental circuit for a superconduct-
ing computer can be turned into mass-
| produced chips. A small sample of wire
is a long way from cables that will span
the nation.

Even in the fleet-footed electronics

Inexhaustible, cheap energy from fu-

business, it will probably be 1990 before
full-fledged products show up. For elec-
trical utilities, it could take 10 to 20
years before the revolutionary new su-
perconductors make a meaningful im-
pact on power distribution. The chal-
lenge of scaling up lab results “could be
formidable,” cautions Paul M. Grant,
manager of magnetics research for In-
ternational Business Machines Corp.

sSCOTCH AND WATER. Until now, super-
conductivity has been limited to a few
applications because the materials avail-
able had to be cooled to extraordinarily
frigid temperatures with expensive lig-
uid helium. “Liquid helium costs about
the same as Scotch,” says Walter L.
Robb, senior vice-president for corporate
research and development at General
Electric Co. Liquid nitrogen is 10% as
costly—roughly on a par with bottled

water. And even with complicated
very expensive insulation systems, lig
helium escapes far more rapidly t
liquid nitrogen, which can be proted
with simple plastie-foam insulation.

The idea that it may soon be econg
cally feasible to put superconductivit
work in myriad uses is sparking devej
ment projects at hundreds of compa
worldwide. The payoffs would be e
mous. And if room-temperature su
conductors are ultimately discove
the world could be transformed.
“hot” materials could provide new
for every technology related to elec
ity. But just the prospect of supe
ductivity at liquid-nitrogen temperat
is enough to excite most indus
engineers.

Practical nitrogen-cooled supercon
tors could save the utilities billio
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power generation.

BiG PROF”S ARE AT STAKE greater, with Sumitomo Electric In-

sinioct dustries having filed more than 700
applications alone.
Wide Uncertalnty Over Rights As of the end of November, 650 pat-

ent applications related to h:gh -teme-

Could Slow Investment— perature superconductivity had been
filed in the United States, said Gerald

Goldberg, head of a task force in the

Japanese ACt QU!CkIy patent office handling such patents.

- Of those, 225 were filed by foreigners,
150 from Japan,

By ANDREW POLLACK Irving Kayton, professor of intellec-
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QUESTIONS

We need RTS provided we gain economic and energy savings
What can such a discovery contribute to humankind?
Even if we find such a material, is it likely to be useful?

Why are existing superconductors not enough meet our
energy saving needs?

What parameters do RTS have to meet to be useful?

Can economic incentive increase the odds?

What resources need to be allocated ?

Are there possibly fundamental limitations to finding RTS?
What is the probability that we can find them?

Can we develop mathematical models to find RTS?
Should this be a subject for international collaboration?
Would superconductors at Zero Celsius not be sufficient?
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Requirements For Usable RTS

1. Competitive/raw materials costs.

2. High current carrying capacity; i.e. high Jc
at high Hc.

3. Reasonable manufacturing cost in long
lengths.

4. Manufacturability in many different
configurations.

5. Low ac losses; I.e. fine
fllamentary/insulated cores.

6. Built-in “guench” protection
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Successful Superconductor Projects

1. Physics research project at CERN where the LHC
ring is virtually ready to be energized-

IMPOSSIBLE WITH CONVENTIONAL CONDUCTORS
and

2. The almost 20,000 S.C. magnet enabled MRI
Medical Diagnostic Systems operating around the
world would-if copper cooled- require at least

ONE MEGAWATT-HOUR EACH
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Large Scale Applications

High Field Magnet Technology.
High Energy Physics.

Medical Diagnostics - MRI.
Chemistry Research - NMR.

R and D in New S.C. Materials etc.
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LARGE DEMONSTRATION PROJECTS

1. Magnetically Levitated (MAGLEV) Trains.

2. S.C. Motors and Generators for Ship Propulsion.
3. S.C. Magnets for Plasma Containment (Fusion).
4.  S.C. POWER Transmission LINES.

5. S.C. Magnetic Energy Storage (SMES).

6. And Many More......
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Generator (000’s kV)

Mag-Lev train (long distance
Motor (000’s kw)
lectromagnetic
Micro SMES ship propulasion
Digital signal processing
Cable (2 GVA)
Fault current limiter g
Flow controlier Flywheel
Analog signal
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Fusion Power
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Transformer ( GVA)
Cable (5 GVA)
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TIME Magazine: The Tech 10° of
the 2lst Century

1. Hydrogen Fuel-Cell Vehicles
2. High-Temperature Superconductivity
3. Genetic Engineering
4. Bionics
5. Universal Personal Telephones
6. Voice-activated Computers
7. Nanotechnology
8. Optical Electronics
9. Virtual Reality
10. New Materials
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VISUALIZING HEART FUNCTION




Dipole Analysis — Orthogonal Projections
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Fantastic Voyage

Want a tough challenge? Try
building a new medical device,
getting the FDA to approve it, and

persuading doctors to use it. And | oy g,
while you’re at it, try praying that | *-h:f:'.'.".’.'.]','.'

your company survives. a4 i'f*--m_m--- o
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