
den), and the chemistry of the com- 
pounds was discussed by Werdinius 
(Goteborg). The method requires great 
care, and various laboratories find dif- 
ferent modifications necessary for opti- 
mal results. R. L. Smith (St. Mary's) 
presented the modifications necessary 
for application to adipose tissue. 

In a review of the pharmacology of 
the catecholamines, Costa (National In- 
stitutes of Health) presented a working 
theory of the interaction of the medi- 
ators, monoamine oxidase, the inhibi- 
tors, reserpine, and other drugs. The 
theory provides a good picture of the 
current state of the art. Spectrofluoro- 
metric techniques are used in much of 
this work. 

Bowman concluded the lecture ses- 
sions with some discussion of new 
techniques utilizing low-energy elec- 
trons to excite fluorescence and sug- 
gested that new advances in fluores- 
cence techniques are just as likely to de- 
velop from experimentation as from 
analysis of the complex theoretical pos- 
sibilities. 

The institute is now examining the 
possibilities of holding another session 
within the year for the more than 100 
qualified applicants who could not be 
accommodated in this session. 
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closely related area, appears to be fol- 
lowing. The environment of low tem- 
perature and high magnetic field actual- 
ly have a great deal in common. Both 
are of value largely because they are 
conducive to minimum entropy, and 
each environment is helpful, if not nec- 
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APPLICATION MANUALS 
WORTH WRITING FOR 

Copies are available at no charge. 

ADM-30 Detection and Analysis of Contamination. Out- 
lines the measurement of particulate contamination in 
fluids with Millipore filters as applied to fine chemicals, 
aerospace hydraulic fluids, air, nuclear energy, fuels, 
lubricants, electroplating, crystal growth. 36 pages 

ADM-60 Ultracleaning of Fluids and Systems. Illus- 
trates the design of both open-end and recircutating 
systems for cleaning hydraulic fluids with Millipore filters 
in test stands, fill-flush and bleed stands and in airborne 
vehicles. Also covers ultrasonic and solvent-type cleaning 
systems. 36 pages 

ADM-70 Microchemical and instrumental Analysis. De- 
scribes techniques for using Millipore filters in optical 
microscopy, morphology, electron microscopy, micro- 

chemistry, ring oven analysis, infrared and ultra-violet 

absorption spectroscopy, flame photometry, radioactivity 
analysis and other analytical methods. 48 pages. 

OTHER TECHNICAL LITERATURE AVAILABLE 

TB-961 Millipore General Brochure. Describes all 

Millipore filters, apparatus and accessories together with 
an outline of principal applications. Complete specifica- 
tions and prices are included. 40 pages. 

BIBLIOGRAPHY A reference listing of 
published information concerning applications of Millipore 
Filters. 24 pages. 

FILTER 
Milipore COCORPORATION 

145 ASHBY ROAD, BEDFORD, MASS. 

Millipore filters are cellulose plastic porous membranes 
made in twelve different pore-size grades from 8 microns 
down to 10 millimicrons. All particles larger than pore 
size are retained on the filter surface. 
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sachussetts Institute of Technology in 
November 1961. The second such con- 
ference was held at Oxford University 
10-12 July 1963, and it appears quite 
likely that these events will become bi- 
ennial and follow the pattern of the 
one in low-temperature physics. 

The conference was opened by Bit- 
ter and Montgomery who described the 
recently dedicated M.I.T. National 
Magnet Laboratory, sponsored by the 
U.S. Air Force. The laboratory repre- 
sents the first cooperative effort in this 
area of research and is expected to do 
for various branches of atomic physics 
what Brookhaven and similar institu- 
tions have done for nuclear physics. It 
will not only provide very high fields 
as a research environment but will also 
serve as a center for advancing the art 
of generating high magnetic fields. This 
facility is based on a family of high- 
performance, reinforced copper sole- 
noids, water-cooled, and supplied by an 
8-megawatt power plant capable of 32- 
megawatt overload operation. It is flexi- 
bly arranged to accommodate many si- 
multaneous experiments and will supply 
continuous fields up to 250 kilogauss 
and 2-second fields up to 400 kilogauss. 
These reports as well as others from 
Leiden University, Oxford University, 
the Royal Radar Establishment, and the 
Lewis Research Center of NASA in 
Cleveland indicate that conventional 
(normal conductor) magnets are still 
the object of a great deal of sophisti- 
cated work and are likely to continue 
as the principal tool for generating high 
fields for many years to come. 

The science and technology of super- 
conductivity formed at least half of the 
subject matter of the conference. Com- 
pared to other conferences devoted spe- 
cifically to this topic, emphasis at Ox- 
ford was phenomenological. The topic 
was ably introduced by Berlincourt of 
Atomics International, who summa- 
rized what little progress appears to have 
been made during the past two years. 
Composite materials containing niobi- 
um-tin as a core or diffusion layer still 
appear to have the most promising 
properties, just as they did 3 years ago. 
However, the technical difficulties in- 
volved in reacting these materials at 
1000?C in situ and subsequently im- 
mobilizing them have caused almost 
universal abandonment of composite 
materials in favor of the less promising, 
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als, notably niobium-zirconium. About 
half a dozen commercial organizations 
now sell niobium-zirconium alloy, and 
a comparable number of organizations 
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are marketing niobium-zirconium sole- 
noids supplying fields of up to 60 or 
70 kilogauss. Much has been learned 
about the motion of magnetic flux 

through hard or magnetically permeable 
superconductors to explain many of the 

originally baffling phenomena. In par- 
ticular, magnetization measurements 
have indicated that the instability of the 

current-carrying state in hard supercon- 
ductors (the mysterious "coil degrada- 
tion") is predominantly a thermal effect 
related to the release of magnetic energy 
when transport currents destroy mag- 
netization currents. 

In the light of some very recent suc- 
cess with composite materials, it ap- 
pears regrettable that this facet of super- 
conductivity has been virtually aban- 
doned for at least 2 years. It is perhaps 
one of the adverse effects of modern 
communication among investigators. 
The outstanding bit of news at the con- 
ference was undoubtedly from the Gen- 
eral Electric group which described a 
niobium-tin solenoid capable of gene- 
rating 101 kilogauss. This is the first 
report on such a magnet since the early 
attempts at Bell Telephone Laboratories 
and M.I.T. more than 2 years ago. Al- 
though little detail concerning the ma- 
terial was given, the work is bound to 
stimulate workers to give more atten- 
tion to composite superconductors. Two 
groups are, in fact, working along sim- 
ilar lines: Saur (University of Giessen, 
Germany) and collaborators reported 
systematic studies of vanadium-gallium 
and silicon systems, and Stauffer (Na- 
tional Research Corporation) reported 
on a metallurgical process leading to a 
new composite niobium-tin material. 
From the viewpoint of high magnetic- 
field research, superconducting magnets 
at present appear most promising as 
supplementary solenoids surrounding 
conventional magnets. Problems of 
force containment and heat removal 
remain to be solved. The former are 
receiving attention by Wakefield and 
collaborators at Princeton University 
and Boom at Atomics International, 
where a study of force-free structures is 
being continued. The problem of cool- 
ing large structures has thus far re- 
ceived essentially no attention. A feas- 
ibility study by Stekly (Avco) indi- 
cates that when suitable materials be- 
come available, the generation of 500 
kilogauss is structurally possible in sim- 
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tory, Netherlands) described an ingeni- 
ous superconducting generator without 
moving parts, and Laquer (Los Alamos) 
described an electrical-flux pumping 
method. General progress, trends, and 
future prospects were discussed in an 
unusually lively ad hoc session. 

Regardless of whether or not super- 
conducting solenoids will ultimately re- 
place normal ones, solid-state research 
in high magnetic fields continues at an 
increasing rate. 

For the purpose of this conference, 
solid-state research was divided into 
two parts: (i) metals and magnetic ma- 
terials in high magnetic fields and (ii) 
semiconductors in high magnetic fields. 
The keynote speech on the first of these 
subjects was delivered by A. B. Pippard 
(Cambridge). He discussed in physical 
and pictorial terms the measurement of 
conduction electron motion in a mag- 
netic field. Particular emphasis was 
given to the high field phenomenon of 
magnetic breakdown, which becomes 
important when the magnetic energy 
hwc becomes comparable to the energy 
band gap Eg. In this limit, the two 
adjacent energy bands become strongly 
coupled by the magnetic field. Those 
electron trajectories corresponding to 
open orbits can then carry current by 
transmission through the zone boun- 
daries and, in fact, dominate the con- 
ductivity in the high field limit. An 
experimental illustration of the mag- 
netic breakdown phenomena was pre- 
sented by J. M. Reynolds (Louisiana 
State University) in galvanomagnetic 
measurements on Zn and Sn, materials 
which have small band gaps. 

Considerable progress has been made 
recently in the application of magneto- 
resistance experiments and of the De 
Haas van Alphen effect measurements 
to study the topology of the Fermi sur- 
face of metals. Interesting magnetore- 
sistance results in fields up to 100 kilo- 
gauss were reported on the transition 
metals by Fawcett (Bell Telephone Lab- 
oratory). De Hass van Alphen results 
in the alkali metals were presented by 
Shoenberg and Stiles (Cambridge Uni- 
versity), who used a novel modulation 
technique, and by Okumura and Tem- 
pleton (National Research Council, Ot- 
tawa). Small departures from a spher- 
ical Fermi surface were found for the 
alkali metals. The possibility of observ- 
ing the De Haas van Alphen oscilla- 
tions in alloy systems (Au-Zn) is also 
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challenged the experimentalists to pro- 
duce density of state curves for mag- 
netic materials, while Jacobs (General 
Electric Laboratory, Schenectady) con- 
fronted the theoreticians with the in- 
tricacies of magnetization studies of sev- 
eral antiferromagnetic systems. 

The introductory talk by R. J. Elliott 
(Oxford) not only summarized high 
field research in semiconductors but al- 
so covered the use of high magnetic 
fields to study crystals and cooperative 
magnetism. The contributed papers on 
semiconductors were largely concerned 
with magneto-optical measurements and 
calculations. Optical studies on the met- 
al silver were reported. 

The realm of high magnetic-field re- 
search, in fact, is by no means limited 
to solid-state physics. One of the more 
exotic applications of magnetic fields 
concerns the search for ferromagnet- 
ically trapped Dirac monopoles. None 
have yet been found by this or other 
means. Perhaps the next international 
conference on high fields will feature 
the finding of both monopoles and 
megagauss. 

The conference was sponsored by the 
Institute of Physics and the Physical 
Society (of Great Britain), and organ- 
ized by a committee comprising Kurti 
and Bagguley (Oxford University), 
Chester (Central Electric Research 
Laboratories, Leatherhead), and Park- 
ison (Royal Radar Establishment, Mal- 
vern). Complete proceedings will not 
be published, but the four invited in- 
troductory papers and a summarized 
report of the conference by M. Lock 
(Royal Radar Establishment) will ap- 
pear in the British Journal of Applied 
Physics. 
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Choosing the right oscilloscope to help solve a measurement problem is some- 
times confusing. The choice seems so large. For example, Tektronix offers over 
fifty different types. 
The choice of an oscilloscope narrows considerably, however, once the applica- 
tion is known. Determining the type which best suits the application then becomes 
a matter of understanding the various features of the oscilloscope. 
To help you better understand oscilloscope features, Tektronix offers you a free 
booklet. The booklet, FUNDAMENTALS OF SELECTING AND USING OSCILLO- 
SCOPES, can be an invaluable aid in furthering your knowledge of oscilloscopes 
and in learning more about how these precision tools might help you in your 
studies of changing phenomena. Also, in addition to explaining oscilloscope 
features, this informative 16-page booklet designates differences in oscilloscope 
types and describes factors affecting validity of waveform displays. 
For your copy of the booklet, please write to Tektronix or use the coupon below. 
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