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R. C. Sheldon

A computerized retrieval system has been developed capable of
providing multiple search strategies for the information seeker. The
language control necessary for filtering of input and queries of the system
is continuously updated with indexing experience. Future efforts will
emphasize build up of the store so that a large scale industry-cooperative
experiment can be run late in 1968,

7.0 Mechanics of Fiber Drafting_

Personnel: Dr. S. Backer; H. Patel

The mechanics of roller drafting are being studied in a model
drafting system. E.aphasis is being given to the drafting of blends of
different fibers with significantly varying mechanical properties.

Theses

R. C. Sheldon, "Development of a Time Shared Storage and Retrieval
System," M. S. Thesis, Department of Mechanical Enyineering,
February 1967,

R. D. Wells, "Patterns of Flow of Technical Information - A Study and A
System Design Problem for the Textile Industry,'" S. M. Thesis,
Department of Mechanical Engineering, February 1967,

C. Monego, "The Mechanics of Rupture of Cotton-Dacron Blended Yarns,"
S.M. Thesis, Department of Mechanical Engineering, February
1967,

N. Senturk, "Theory of Fiber Entanglement," M.S. Thesis, Department
of Mechanical Engineering, February 1967,

D. H. Ender, "Yielding of Glassy Amorphous Polymers,' Sc. D. Thesis,
Department of Mechanical Engineering, June 1967,

H. R. Plonsker, "The Dynamics of Roller Drafting," Sc. D. Thesis,
Department of Mechanical Engineering, February 1968,

F. DeS. Lynch, "A Finite Element Method of Viscoelastic Stress
Analysis with Application to Rolling Contact Problems," Sc. D.
Thesis, Department of Mechanical Engineering, February 1968,

S. Dangel, "Dynamics of Spinning,' M. S. Thesis, Department of

Mechanical Engineering, June 1967,
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20.0 High Field Superconductivity - Peak Effect

Personnel: E. Maxwell, B. B. Schwartz, K. Hechler

Sponsorship : Air Force Office of Scientific Research F44620-67-C-0047

Research Report

The peak effect in superconducting niobium nitride has been studied in
some detail. This phenomenon is the appearance of a pronounced maximum
in the critical current at a field somewhat below the upper critical field.

Our investigations have been aimed at understanding the dynamics of flux
motion in the superconductor in the neighborhood of the peak region and the
underlying mechanism responsible for the peak. We find that the flux move-
ment can be conveniently described in terms of the motion of vacancies in
the flux lattice. Our data on niobium nitride suggest that the mechanism
responsible for the peak effect is the strong repulsive interactions between
adjacent flux bundles.

Publications

JP 238 E. Lerner, J. G. Daunt, and E. Maxwell, "Magnetic Properties
of Superconducting Mo Re Alloys,' Phys. Rev. 153, 487 (1967).

JP 246 W. H. Hackett, Jr., E. Maxwell, Y. B. Kim, "Microwave Flux-Flow
Dissipation in Paramagnetically-limited Ti-V Alloys," Physics
Letters 24a , 663 (June 1967).

JP 259 E. Maxwell, B. B. Schwartz, H. Wizgall, "Flux-hile Motion and the
Peak Effect in Superconductivity", Phys. Letters 25a, 139 (1967).

JP 268 K. Hechler, E. Saur, H. Wizgall, "Critical Data of Niobium Nitride
in Transverse Magnetic Fields," Z. fur Physik 205, 400 (1967).

THXVII W.H. Hackett Jr., "Microwave Surface Dependance Measurements
of High-K Type II Superconductors at High Magnetic Fields", Ph. D.
Thesis, January, 1967.
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Electron Optics, Infrared, Semiconducting Device, Chemical Metallurgy
and Solid State Physics. In the past year a Bridgman crystal growth
facility has been added in which high quality PbSe single crystals have
been grown for the Electrical Engineering Department. PbSe singie
crystal thin films gave been produced by sputtering on sodium chloride
and glass substrates.

Characterization of semiconducting materials by means of Hall
measurements and resistivity measurements were routinely performed.
The facility was also made available to individuals in the various
departments for their own research.

The vacuum facility is functioning in two ways, a) by providing
advice in the construction and maintenance of vacuum systems and b)
by providing high and ultra-high vacuum facilities for the production of
thin films and for the investigation of materials under redurced pressure.

The facility is equipped to provide:

Growth from the melt under controlled conditions (pure or doped

crystals) of nonvolatile elemental and compound semiconductors.

Growth of materials containing volatile constituents employing

two temperature principles (closed systems).

Growth of heterojunctions by I'ack-melting techniques.

Growth by evaporation under reduced pressures.

Growth by vapor transport.

Cutting or dicing of semiconductor crystals with single or multiple

cuts.

Polishing of crystal sections,

Electrical characterization by Hall measurements.
Resistivity profiling by macro and micro-four point probe.
Chemical characterization by etching.

Microscope examination by reflected and transmitted light.

7.0 Semiconducting Crystal Preparation Facility - Room 13-3023

R. H. Rediker, Professor, Electrical Engineering
R. B. Adler, Professor, Electrical Engineering
W. Pitkin, Technician, Ext. 6844

A semiconductor sample preparation facility has been established.
Materials with various physical properties can be cut by judicious choice

of the two string saws, the spark cutter, or the diamond cutoff wheels
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