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ionV= ION BEAM PRODUCTS 
General lonex Corporation, the world leader in 
advanced ion beam technology, continues to 
offer the most up-to-date components and sys­
tems for the production of ion beams. With ener­
gies from the keV to MeV range, GIC ion beam 
products provide versatility, ease of operation and 
reliability. From basic ion sources to MeV analysis 
and materials modification systems, ION EX can 
cover the spectrum of your needs. 

Our product line includes: 

• Positive, negative ion sources 
• Ion beam lenses, steerers, scanners 

• Air insulated accelerator systems 
• MeV Tandetron™ ion accelerators 

• RBS Surface Analyzer 

• MeV implantation systems 

• Target chambers and manipulators 

You can customize your system with a choice 
of manual or computer control, metal sealed 
flanges, vacuum systems, etc. 
LET OUR TWENTY YEARS OF EXPERIENCE 
WORK FOR YOU. CONTACT US WITH YOUR 
SPECIFIC NEEDS. 
GENERAL IONEX CORPORATION 
19 Graf Road 
Newburyport, MA01950 
Telephone (617) 462-7147 
FAX 617 462 3543, TWX 710 347 6919 
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https://doi.org/10.1557/S0883769400053793 Published online by Cambridge University Press

https://doi.org/10.1557/S0883769400053793


IMIRIS 
BULLETIN 
A Publication of the Materials Research Society 
Volume XIV, Number 1 ISSN: 0883-7694 CODEN: MRSBEA 

January 1989 

HIGH T, 
SUPERCONDUCTORS 

20 High Tc Oxide 
Superconductors 
M.B. Maple, Guest Editor 

27 Structure of High Tc Oxide 
Superconductors 
I.K. Schuller and J.D. Jorgensen 

3 3 Superconductivity and 
Magnetism in the 
La,CuO,-Based Compounds 
Z. Fisk, S-W. Cheong, and 
D.C. Johnston 

37 Magnetism, 
Superconductivity, and 
Chemical Substitutions in 
YBa2Cu307.d 

J.T. Markert, B.D. Dunlap, and 
M.B. Maple 

45 High Tc Bismuth and 
Thallium Copper Oxide 
Superconductors 
A.W. Sleight, M.A. Subramanian, 
and C.C. Torardi 

4 9 Superconductivity at High 
Temperatures Without 
Copper: Ba^K.BiOj 
R.J. Cava and B. Batlogg 

53 Oxygen Stoichiometry and 
the High Tc 
Superconducting Oxides 
J-M. Tarascon and B.G. Bagley 

58 High T; Superconducting 
Thin Films 
R.B. Laibowitz 

63 Novel Preparation Methods 
for High Tc Oxide 
Superconductors 
W.J.NellisandL.D.Woolf 

67 Perspectives on the Theory 
of the New High Tc 
Superconducting Oxides 
V.J. Emery 

DEPARTMENTS 

4 Letter from the President 

i 6 Material Matters 

8 Research/Researchers 

18 Research Resources 

74 Historical Note 

7 5 Book Reviews 

7 6 Calendar 

8 0 Classified 

8 4 Posterminaries 

83 Advertisers in this Issue 

INTERNATIONAL 

7 2 Up Close: Department of 
Pure and Applied Chemistry 
at Strathclyde University, 
Glasgow 
S. Affrossman 

ON THE COVER: Photographs depict the 
preparation and properties of high transition 
temperature (Tc) oxide superconductors. 
Lower right: metal oxide and carbonate start­
ing materials (white, black, and yellow pow­
ders). Center: YBa?CuA pressed powder 
pellet being fired in oxygen to produce YBa? 
Cu30, Jd=0.1) superconductor with TC = 93 K. 
Lower left: oscilloscope display of electrical 
resistivity vs. temperature for YBajCuA.,,. Top: 
levitation of a permanent magnet above a 
superconducting YBa?Cu307d disk cooled to 
77 K with liquid nitrogen. Photos taken by C.L. 
Seaman and E.A. Early in the laboratory of 
Prof. M. Brian Maple, University of California, 
San Diego. 
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The Society's interdisciplinary approach to the exchange of technical 
information is qualitatively different from that provided by single-
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change across the various fields of science affecting materials 
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encompassing approximately 30 topical symposia, as well as numerous 

single-topic scientific meetings each year. It recognizes professional and 
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change in various local geographic regions through Section activities 
and Student Chapters on university campuses. 
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SUPERCONDUCTOR TESTING SYSTEMS 

DESIGNED TO SERVE YOUR MEASUREMENT NEEDS 

EUECTROBALANCE 
ELECTRONICS 

ELECTROBALANCE 

VARIABLE 
TEMPERATURE 
CRYOSTAT 

HIGH PRESSURE 
40 LITER 
DEWAR 
WITH GAS/LIQUID 
GENERATOR 
PROBE 

CRYOSTAT 
POWER SUPPLY 

TEMPERATURE 
CONTROLLER 

MAGNET 
CONTROLLER 

SYSTEM CONTROL 
^ ^ t , | AND DATA 

™ ANALYSIS WITH 
LABTECH NOTEBOOK 

MAGNET 
POWER SUPPLY 

• Magnetic Susceptibility 
• Resistivity 
• Critical Current 
• Hall Effect 
• Adsorption/Desorptioh 

Zeamer Faraday Susceptometer 
Together this equipment can be used to detect 
superconductivity in 10 parts per million of a 10 mg 
sample. The system will detect proportionately smaller 
concentrations in samples of larger mass. This 
corresponds to a susceptibility sensitivity of 10'' emu/g. 
The system has a theoretical sensitivity of 10" emu/g. 

Resistivity & Critical Current 
Option Package 
The Resistivity & Critical Current Package may be used 
with the Model CTC-1 Cryostat to measure resistance 
changes as small as 10" ohm. The probe has a 
theoretical sensitivity of about 10 * ohm. 
The probe can accept samples as large as '/t" by 1" 
and up to '/i6" thick. We will determine contact 
requirements of your sample with you after your order 
is placed. 

PROGRAMMABLE 
CRYOGENIC COOLING SYSTEM 

TEMPERATURE RANGE FROM 4K TO 450K 

The ZSG Computer Programmable Cooling System is a convenient, economical way 
to controllably cool your samples or experiments to cryogenic temperatures. 

USEFUL IN STUDIES OF: 
Chilled CMOS, IR Detectors, Electronics, Semiconductors, Hybrids, Temperature 
Sensors, Radiation Effects, Optical Effects, Mechanical Properties, Electrical 
Properties 

Your sample or device can be easily and quickly mounted on the cold plate. Then 
connect your sampie or device, using your choice of various methods (e.g. wire-bonding, 
epoxy, metal paints, pressure contacts or inductive). Your test set-up is complete. Now 
simply replace the window and flip the vacuum valve to open and evacuate the sample 
chamber. You are now ready to start your cooling and testing. 

Cooling is accomplished by the controlled flow of cryogenic liquids or gases. 
Computerized controls with manual over-rides enable the operator to easily and 
accurately achieve the sample temperatures the user wants. Controlled temperature 
cycles can be programmed. 

FEATURES 
• COOLING HEAD CAN OPERATE IN ANY 

ORJENTATION 
• USER PROGRAMMABLE TEMPERATURE 

CYCLES 
• FAST COOLING DOWN 
• FULLY USER PROGRAMMABLE 
• CRYOGEN FLOW COMPUTER CONTROL­

LABLE 
• MODULAR CRYOGENIC SYSTEM 

• HIGH OR LOW COOLING 
RATES 

• UNIFORM COOLING 
• EASY TO OPERATE 
• CUSTOM TEST MODULES 
• 40 LITER DEWAR 
• CUSTOM WINDOWS 
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prices range from $4,995 to $34,998.95 for a Complete System 

ZEAMER SYSTEMS GROUP, INC. 
FINE ENGINEERING IN SYSTEMS AND COMPONENTS 

45 SOUTH STREET, HOPKINTON, MASSACHUSETTS 01748 
IN MASSACHUSETTS p h o n e : 508-435-2383 
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