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J-21B. It has an automatic vacuum Sys- Send for Brochure SB-366 to Beckman 
tem that reduces wind friction and a Instruments, Inc., 
high-torque dc drive that gets rotors to Spinco Division, 
speed fast. The advantage: you save con- 1117 California 
siderable time and often can complete Avenue, Palo 
several more runs per day. Alto, Calif or- 
And J-21B rotors do more. For example, nia 94304. 
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Research Opportunities 
in the United Kingdom 

The Harwell and Cuiham Laboratories of the Unit ci ingdom Atomic Energy 
Authority have openings for research scientists an] engineers to join in the 
programmes described below. 

AT HARWELL 

I he Laboratory is engaged in a wide and expanding Th expanding fusion research programme is conducted 
programme of applied research topics and contracts a in association with laboratories in continental Europe 
continuing range of underlying studies and research together with a continuing programme of contract 
in support of the advanced UK reactor programme. research in associate topics. Some of the main 
Within this wide range these are the areas where w activities are as follows 
have special needs :- asic ' ysics of Plasmas 
Chemistry Wave propagation study, the growth of instabilities, 
fission and radiation chemistry; techniques of fuel non-linear plasma physics, plasma turbulence and 
reprocessing; high definition analysis; the life history anomalous diffusion, diagnostics, laser scattering and 
of pollutants in the atmosphere. spectroscopy. 
Chemical Engineering Physic f I sma Confinement 
surveying and modelling waste control problems; heat the moderation of containment of high temperature 
transfer; two phase flow studies; investigation of plasma for various magnetic field geometries and in 
separation processes. the rapid magnetic compression of plasmas. 

Computing Science Fusion e ctor Science 
real time and multiprocesser systems, language theoretical and experimental studies of technological 
development, computer networks, information problems arising in the design of plasma physics experi- 
retrieval, compiler development. A major facility is a ments and conceptual design studies of fusion reactors, 
multi-access IBM 370/165. surface physics, super conducting technology. 

Electronics Theor -i I studies of High 
instrumentation and measurement including data Temp rat re Plasma 
processing and systems applications, research in magneto-hydrodynamics, plasma kinetic 

Materials theory and a wide range of related topics in theoretical physics. 
fracture; radiation damage; corrosion; fabrication and Coin ut tional Physics and Computer 
testing techniques. 
Metallurgy the facilities include an ICL system 4/70 computer, 
development of new alloys, ceramics and composites with on-line acce. s and graphical display and use of 
for high temperature and other high demand 'n IBM 370/1 65 at Harwell. Research and development 
applications. on fluid dynamics and energy applications. 

Physics 
nuclear structure studies, NDT and materials physics, research and development work on new lasers and 
neutron beam studies, application of nuclear physics laser systems for industrial and fusion research 
techniques, radiation physics and spectroscopy. liquid applications. 
physics M6ssbauer, applied optics. 
Theoretical Physics and Mathematics 
atomic and molecular theory; theory of fluids and heat 
transfer; electronic theory of solid materials; theory of 
radiation damage, defects and dislocations; computer 
modelling; numerical analysis applied mathematics, 
operations research. 

If you feel you can contribute to one of these areas or that your interests are 
closely related we should like to hear from you. Appointments will be to three-year 
Fellowships or, in suitable cases, to the permanent staff. Travel expenses to the UK 
will be paid for successful candidates and their families, 
For application forms and more details about your area of interest write to 
The Senior Recruitment Officer (A), OR The Senior Personnel Officer, 
Bldg. 329, UKAEA, AERE Harwell, The Culham Laboratory, 
Didcot Berks, OXil ORA. Abingdon, Berks, OX14 3DB. 
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the presentation of minority or conificting points 
of view, rather than by publishing only material In principle, it should be possible in many places to obtain most of 
on which a consensus has been reached. Accord- th 
ingly. all articles published in Science-including e energy and chemical values of coal in a clean form without sending 
editorials, news and comment, and book reviews men underground and with minimal disturbance to the environment. An 
-are signed and reflect the individual views of the oxidizing is 'pumped one hole to support partial combustion 
authors and not official points of view adopted by agent down 
the AAAS or the institutions with which the authors of coal, and products (including H2, CO, CO) are obtained from an- 
are affiliated. 

Editorial Board other. 
1973 The technology of underground gasification is about a century old. 

H. S. GUTOWSKY GARDNER LINDZEY Activity peaked between 1945 and 1960. The process was almost com- 
ARTHUR D. HASLER RAYMOND H. THOMPSON 
RUDOLF KOMPFNER EDWARD 0. WILSON petitive with other energy sources, but it could not compete with low- 
DANIEL E. KOSHLAND, .IR. cost petroleum. The oxidizing agent, air, was cheap, 'but it included 

1974 N2, which diluted the products. These were useful when burned locally in 
ALFRED BROWN FRANK W. PUTNAM large installations. One of the problems of underground gasification is 
JAMES F. CROW MAXINE SINGER 
SEYMOUR S. KETY GORDON WOLMAN to obtain suitable communication between the input and output holes. 
FRANK PRESS In most of the earlier installations, underground mining preparation was 

EdItorial Staff involved. 
Editor The situation has changed. Liquid hydrocarbons and natural gas 

PHILIP H. ABELSON 

Publisher Business Manager (methane) have become scarce and expensive. Drilling techniques have 
WILLIAM BRYAN HANS NUSSBAUM evolved, and preparation for gasification need not involve underground 

Managing Editor: RORERT V. ORMES labor. Perhaps most important, the technology for producing oxygen has 
Aisistant Editors: ELLEN E. MURPHY, JOHN E. become efficient and cheap, thus oxygen rather than air could be em- 

RINGLE ployed as the oxidant. 
Assistant to the Editor: NANCY TEIMOURIAN Last month, I visited an experimental installation of the U.S. Bureau 
News and Corrlment: JOHN WALSH, LUTHER .1. of Mines at Hanna, Wyoming, 85 miles northwest of Laramie. The 

CARTER. DEBORAH SHAPLEY, RORERT GILLETTE, NICHO- 
LAS WADE, CONSTANCE HOLDRN, BARBARA J. CULLITON, oxidant employed there now 'is air. The project leader, L. A. Schrider, 
SCHERRAINE MACK gave figures on the composition of the output gases, which were being 

Research News: ALLEN L. HAMMOND, WILLIAM generated in substantial volume. They included, in percent by volume, 
D. METZ, THOMAS H. MAUGH ii, JEAN L. MARX, H2 (21.40); CH4 (4.5); CO (9.0); CO2 (17.1); N2 (46.4); H2S (0.11); 
ARTHUR L. ROBINSON 

Book Reviews: SYLVIA EBERHART, KATHERINE Liv. and others (1.5). Had the oxidant gas been oxygen and had the CO2 and 
INOSTON, ANN O'BRIEN H25 been scrubbed, the product gas would have consisted largely of H2, 

cover Editor: GRAYCE FINGER CO, and CH4. 
Editorial Assistants: MARGARET ALLEN, iSABELLA Mixtures of H2 and CO have very interesting potentialities. Depending 

BOULDIN. BLAIR BURNS, ELEANORE BUTZ, MARY DoRy. on the composition and on the pressures and catalysts employed, the 
MAN, JUDITH GIvELBER, CORRINE HARRIS, NANCY 
HARTNAOEL, OLIVER HEATWOLE, CHRISTINE KARLIK. following reactions can readily be conducted: CO + 3H2 - CH4 + H20; 
GINA BARI KOLATA, MARGARET LLOYD, JEAN ROCK- CO + 2H2 > CH3OH (methanol); and, by Fischer-Tropsch reaction, 
WOOD, PATRICIA ROWE, LEAH RYAN, Lots SCHMITT 
MICHAEL SCHWARTZ, RICHARD SEMIKLOSE, YA Li nCO ? (n + 1) H -> C,1H211 ?2 ? nHO. Methanol is a possible substitute 
SWIGART for gasoline, and C?H2 ? 2 represents a series of hydrocarbons. Another 

Guide to Scientific Instruments: RICHARD SOMMER alternative is to use the H2 for reaction with coal underground to form 
Membership Recruitment: GWENDOLYN HUDDLE; CH4. 
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RAGLAND Underground gasification is not applicable everywhere, and there are 

Advertising Staff possible problems, including contamination of groundwater and subsi- 
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