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Zhabotinski, M. E., and Yu. L. Sverdlov, operation of amplitude
limiter, 3676

——with others, electromechanical stabilizer for klystron frequency,
58; increasing Q factor of cavity resonator, 348

Zhdanov, G. 8., with Yu. N. Venevtsev, X-ray structural investigation
of ferroelectrics, 2770

Zheludev, 1. 8, and V. A, Yurin, properties of ferroelectric-salt

crystals exposed to irradiation, 2770
and others, polarization of Rochelle sajt »xposed to radioactive
irradiation, 143

Zhevakin, S. A., and V. M. Fain, nonlinear effects in ionosphere, 3856

Zhukova, N. V., accumulation property of ZnS phosphors, 775; electron
levels in ZnS-Cu phosphors, 2758

Zhuravlev, V. A., with A, I. Andrievski, photoconductivity of SnO,,

3396
Zhuze, V. P., heat of formation and electron mobility of semiconductor,
3418

Zickner, G., adjustable absolute capacitance stundard, 1500; variable
capacitors with zero injtial capacitance, 3499

Ziegler, C. A., and H. H. Seliger, hysteresis effect in multiplier photo-
tube noise, 929

Ziehm, G., difficulties in direction finding on ships, 432; ferrite aerials
in direction finders, 1622

van der Ziel, A., shot noise in junction diodes and transistors, 600

with others, flicker noise in secondary emission tubes and multi-

plier phototubes, 3587

Zijlstra, R. J. J., and C. T. J. Alkemade, flicke " noise in photoelectric
diodes, 3569

Zil’berman, G. E., thermo-and galvano-magnetic cffects, 3038

Ziman, J. M., electron-phonon interaction, 1355; effect of free electrons
on lattice condnction, 2017

Zimmermann, S. A., with I‘ H. Wright, radio influence voltages in
fluorescent lighting systems, 3209

Zinke, O., with others, resistance of shects, strips etc. at 10 c¢/s-100
kMc/s, 1634

Zitter, R. N., with S. W. Kurnick, photocffects in InSb, 2429

Zmuda, A. J., adjustment of isomagnetic charts, 2372

Zomber, G. L., and D. Macmillan, fuel cnt-»ff control for guided
missiles, 1186

van Zoonen, D., double pulses in Geiger counters, 2865

Zsch(’ime:, H., with H. K. Pactzold, observation of ‘ozone hole’,
417

Zucker, J., with H. K. Henisch, estimation of resistivity and lifetime
of semiconductors, 3824

Ziickler, K., operation of SiC resistors, 2314

Zverev, V. A., V. M. Bokov and I. E. Lur’e, capacitance analyser of

sound field, 964

with A. G. Gorelik, interaction of sound waves, 1939

Zwicker, E., and R. Feldtkeller, loudness of steady noises, 1604

Zwislocki, J., design and testing of earmufts, 1297

Zyryanov, P. 8., theory of conductivity in mwtals, 1020; relaxation
fluctuations in condensed systems, 2690
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Absorption, {See also Wave propagation)

acoustic, of carpet, measurement of, 1294
of materials, determination of, reflection method for, 3622,
reverberation-chamber method for, 966
of theatre seats and carpet, 1945
of acoustic and e.m. waves at cm A, survey of devices for, 3037
atmospheric. See Atmosphere.
ionospheric. See lonosphere.
microwave, in compressed oxygen, 734
cyclotron, in Bi, 1471
in substituted phenols, 2032
in superconducting Al, experiinental investigation of, 2354
in superconductors, theory of, 2355
microwave and u.h.., in phenol, cyclohexanol and 1-bromo
2-chloroethane, 1692
spectrum of NO in far nltraviolet, 2347
ultrasonic, inll‘i.guids, reverberation method for measurcment of,
3

in water, 2932
ultraviolet, of atomic nitrogen, 2013

Accelerometers, BaTiO,, and associated equipment developed at the
N

caged-bobbin t).'pe, for measurement of atinospheric drag, 3836
high-frequency calibration of, use of Michelson interferometer for,
3500

Acoustics, (Seealso Absorption; Diffraction; lmpedance; Resonators;

Sound; Ultrasonics)
air-flow-resistance of materials, apparatus for measuring, 2275
architectural, survey of, 3615
of auditoria, comparison of objective and subjective observations
on, 11
reverberation theory for nonuniforn distribution of absorptive
material in, 3272
of Berlin State Opera House, 3623
of broadcasting studios, 969, 1295
at Marseilles, 3625
of concert studios, optimum reverberation time of, 10
insulation provided by walls, experimental investigation of, 3616
measurements, correlation coefficients for reverberant fields in, 1284
models for measurements in, required accuracy of matching of
surfaces in, 2947
reverberation chambers for measurements in, determination of
appropriate formn for, 2946
of rooms, importance and measurements of diffusion, 3619

Aerials, directive, with parasitic elements, design and characteristics of,
1310

u.h.f., using sheet reflectors, 2628
ferrite, for aircraft d.f., 1622
helical, for ground-to-air communication, 1621
induced thermal noise in, 3638
mast, insulators for, 1618
m.f., broadcaitéi(l)lg, standardized systeins for Australian service,
4

microwave, aperture radiators, phase centre of, 1962
Fraunhofer radiation pattern of, simulation in Fresuel zone of,

3643
horn and dielectric-rod designs, 1963
periscopic, theory of, 3646
reflectors for, aperture phase errors in, 332, 1625
double-curvature, design and construction of, 1626
experimental investigation of, 1964
parabolic-cylinder, design of, 1627
parabolic-reflector, with sector radiation pattern, 2963
with parasitic cylinder, radiation patterns of, 1624
passive, metal strips for reflection of radar signals, 1731
radiation patterns of, measurements by helicopter of, 328
for radio astronomy, correction for brightness-distribution
smoothing due to, 98
with raised reflector, radiation characteristics of, 3647
receiving, measurements on, 668
Russian terminology for, 2294
slot, effect of finite plate size on properties of, 1309
end-fire, design and performance of, 1306
field distribution of, Mathieu functions in computation of, 2630
radiation patterns of, calculation of, 2962
tabulated data for, 1623
slotted cylinder, radiation characteristics of, 331
slotted-elliptical cylinder, radiation patterns of, 2629
s.w,, transmitting, flat-top, at Schwarzenburg, winches for, 327
television, band-I, used for long-range reception in U.S.S.R., 3523
for bands 1 and 111, 329
broadcasting, at B.B.C. Crystal Palace station, 3895
v.h.f., wide-band, for reception of bands 1 and 11I, 2295,
using Yagi array with wing dipoles, 1307
theory of, error in integral-equation method for, 2621
u.hf, broadcazst.ing, using octagonal slotted-waveguide system,
2297

unipole, folded, impedance transforming properties of, 1616

sound-level variations at corners etc., 3620
of studios and practice rooms, 1293
Acousto-electric effect, theory of, 2678
Aerials, (See also Lenses, microwave)
aircraft, flush-mounted, radiation-pattern calculation taking
account of surface curvature, 2296

Aether, theory derived from principle of phase invariance, 371
Alloys, binary, efiect of growth conditions on solidification of, 2146
Bi-Te, thermoelectric properties of, 166
covalent, Pr-Ge and Ca-Ge, structure of, 1796
diamagnetic, Cu, magunetic susceptibility of, 2824
ferromagnetic. See I'erromagnetic materials, alloys.

microwave, stub, radiation patterns of, 2624
for telemetering systems, 2623 . .
wing-cap and tail-cap, current distribution in, 2625

Hall effect in, 2437
Ni-Cr-Al-Cu, ‘evanohm’, for resistance standards, 3085
Sb-Te, thermoclectric properties of, 2126

arrays, broadcasting, giving vertical radiation for use in tropics, Altimeters, f.m., high-accuracy, 3746
3536 Type-AM.210, 3069
broadside, use of Poisson’s formula for calculating feeding Ammeters. See Meters.
coefficients for, 3645 Amplifiers, (See also Circuits)

broadside and end-fire, optimum continuous distribution of
ilhmnination in, 1960

circular, fixed, for d.f. system, 330

collinear dipoles, back-scattering cross-section of, 2627

end-fire, wide-band, for v.h.f, and u.h.f., 1308

interferomneter at Nangay for investigation of solar r.f. sources,

linear, analysis for, 983
of magnetic line sonrces on a conducting half-plane, radiation
patterns of, 3642
ring, with alternative phasing for ground-wave or sky-wave
operation, 326
with rotationally symmetrical characteristics, 982
Tchebycheff polynomials in calculations for, 3630
unipole, driving-point impedances of, 1620
v.h.f., Yagi type with large number of elements, 1961
biconical, wide-band, 1305
circular paraboloid, primary feed for, 2626
with crossed-parabolic-cylinder reflectors, 985
cylindrical, input conductance of, calculation of, 981
integral-equation formulation for, 1617 .
transmitting, current distribution along, 980
wide-band and folded, 2622, 3640
deviating, for ensuring television coverage, 3641
dielectric, end-fire, theoretical and experimental investigation of,
26

radiation patterns of, calculations of, 3637
dipole, electric, near corrugated cylinder, radiation field of, 2960
at interface between dielectrics, radiation resistance of, 1958
transient fields taking account of earth’s curvature, 1959
vertical, over stratified earth, analysis for field strength due to,
3190

directive, with curved-surface reflector, analysis for, 2631
dm-A, for Austrian radio-link network, 3283
line source, optimum design of, 984
with parabolic reflector, theory of, 3650
with paraboloidal reflector, e.m. field inside, 3648
far-field calculations for, 3651
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a.f., cascode-connected cathode-coupled circuit, 2343
cathode-follower, for matching, design curves for, 3010
high-gain, using transistor, 1346
low-power, using Si transistors, 3898
negative-feedback, noise in, 3009
peak-limiting, for broadcasting studios, 699
using transistors, design and performance of, 3324

as pre-amplifiers for gramophones and microphones, 3323
‘ultralinear’, operation of, 701
output-transforiner design for, 677
cathode-follower, use of triode across output to improve pulse
sharpness in, 3683

d.c., asymmetrical push-pull, 2004
with automatic drift compensation, 360
isolating type using fixed-frequency oscillator and phase-

modulated discriminator, 3316
using magnetic modulation of superconducting Ta wire, 518
modulator using Si-junction diodes for conversion to a.c. in,
1663

for slow analogue computers, 989
unity-gain, for voltmeter, 3485
voltage and current types, 1341
d.c.~100 ke/s, including direct coupling and chopper, 3315
dielectric, optimum working point for, curves for determining, 2649
differential, with asynunetrical output, 2671
for low-frequency bridge, 3150
rejection factor of, 362
with unselected components, 3011
distributed, cascaded optimum valve utilization in, 361
using secondary-emission valves, 1342
with staggered anode and grid lines, 2670
feedback, distortion in, analysis for, 1011
generation of negative impedance by, 63
RC, analysis based on imnpedance concept for, 2309
selective, component tolerances in, 1339, 3682
transient response of, 2992
stability of, effect of loading network on, 2669
wide-band, using transistors, 1347
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Amplifiers, based on field-dependent resistance of porous conductors, 630
with intermediate-point earthing, analysis for, 1338
linear, 15-kW, with grounded-grid stage, 3559
low-frequency, with transformer in feedback path, stability of, 1659
magnetic, applications as control and switching devices, 363
behaviour of saturable reactors in, analysis of, 3320
bistable operation of 1661
d.c., push-pull, 365
design of, practical method for, 1343
differential, with flux reset control, analysis of, 2344
using etched wiring, 64
using Ge p-n junction photocell, 615
high-frequency operation of, 2674
with internal feedback, comparison of, 3012
with low sensitivity threshold, 2673
optimum core shape for, 340
push-pull, with d.c. output, 3013
design of, 2672
rapid-response, for servomechanisms, 3014
self-balancing, for servomechanisim, 1660
toroidal cores for, optimum i.d./o.d. ratio of, 996
in 2-specd servomechanism, 1552
microwave, using cavity resonator and molecular bean, 402, 403,
3n

increase of Q factor by regeneration in, 348

using disk-seal valves, circuits and measurements for, 1658
based on electron spin resonance, 3032
molecular-beam, theory of, 3709

narrow-band, @Q-multiplier, using transistors, 1013

with optimum transient response, design of, 1340

pentode, using transistor as anode load, 3008

power, using junction transistors, 366
using transistors, for servo operation, 3685

for pulse-height analyser, 3311

reflex, nonlinear distortion and stability of, 3314

regenerative, use of distributed amplification in, 2002

r.f., wideband, linear, for ship’s distribution system, 3317

using tandem transistors, 3001

using tetrode transistors, design of, 3684

using transistors, analysis based on maximwmun power transfer, 369
with comimon-base connection, equivalent circnit for, (D)1012
cut-off frequency of, use of neutralization for improvement of,

1345

carthed-base, design of, 1344
h.i., power gain and ncutralization of, 3566
of high-a composite type, 927
input rcsf_‘sta;)ce and reactance of, measurement method for,
47
of junction type, design of, 367, 2675
pulse-regenerative, for digital computers, 1014
with series and parallel feedback, design of, 703
temperature stabilization of, 705
using transistors in parallel, theorctical and
investigation of, 1662
tuned, using transistors, simplified design procedure for, 368
with triple-tuned conpling circuits, analysis for, 3318
u.h.{., using disk-scal triodes, coupling networks for, 3007
using double-ended lighthouse-tvpe valve, 2589
noise in, 62
video, distribution, *Chasseral’ type, 916
using transistors, for airborne radar equipment, 3322
wide-band, high-frequency compensation of, 1010
i.f., feedback, effect of component tolerances in, 2003
u.h.f.,, using Type-41613 planar triode, 700
Analysers, pulse amplitude, design of, 3680
pulse-height, input amplifier for, 3311
semi-automatic, for pen-recorder chart, 3822
spectrum, for very-low-frequency noise, 2855
waveform, a.f., heterodyne type, 1163
Antiferromagnetic materials, a-Fe,0,, domain walls in, 2815
magnetostriction effects and domain walls in, 2816
in Au-Mn system, 2450
magnetic moment arrangements and magnetocrystalline deform-
ations in, 1116
Antiferromagnetism, influence of crystal electric field on transition
point, 1370
spin-wave theory of, criticism of, 726
Atmosphere, (See also Ionosphere; Tropospherc)
absorption of solar radiation, at 9-35 kMc/s, 2737
at mm A, by water vapour in, 3041
absorption of 1-5-mm-A radiation in, 1704
closely spaced horizontal layers in, resolution of radar reflections
from, 764
composition of, calculation of molecular diffusive rate of change
for heights up to 80 ki, 745
infrared radiation in, during solar cclipse, 1705
lower, ionization balance in, effect of earth’s at-ray emission on, 3370
microwave refractive index of, measurements in U.S.A, of, at
heights up to 125.n, 109
survey of, 108
oscillations in, thermal and gravitational excitation of, 1404
ozone in, investigations during solar eclipses of, 2374
ozone distribution, 748, 3044
determination from emission spectra, 3726
investigation by infrared spectrographic technique, 3725
observation of ‘hole’ over Alps in, 417
ozonosphere, temperature distribution in, 110
refractive index of, radiosonde M) 1 for measurements of, 3367

experimental
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Atinosphere, solar and lunar tides in, world distribution of, 2068
upper, air-glow in, height of emission of A 5577 line of, 2738
photometric unit for, 3043
charge transfer in, 3365
conductivity of, diurnal variations at equatorial zone, 1719
daytime brightness at altitudes up to 220 km, 427
density of, and absorption of solar X rays, 3375
density and temperature of, caged-bnbbin method for deter-
mination of, 3836
falling-sphere method for measurements on, 3723
influence of negative oxygen ions on, 3053
lifetime of ;S state of oxygen atom during auroral displays,

measurements on, Pitot-tube method for, 3366
night air-glow in, altitude of A 5577 line in, 3368
and sodium D-line layers in, 3369
origin of Meinel hydroxyl systeim in, 3042
nitrogen oxides and airglow in, 1405
NO distribution in, 747
ozone as indicator of air streains in, 2047
radio-astronomy investigations of, 2368
rocket measurements of pressure and density in, 2377
sodium layer in, resonance scattering by, 3728
temperatures and winds between 30 and 80 km, 2376
winds in, theory for sound propagation in, 2046, 2721
Atmospheric electricity, over continents, 2389
Atmospherics, a.f. disturbances in geomagnetic field due to, 3061
a.f. frequency spectrum of, detailed investigation of, 3192
amplitude probability distribution of, inecasurement of, 3135
annual variations of, 2391
effect of solar eruption on, 2715, 2716
effect on tuned circuits of, 1538
interference caused by, in 3-Mc/s band, 1202
in 5-Mc/s band at Poona,
location of origin by remotely observed waveforin, 122
low-a f. signals identified as, 2070
measurements in southern and central Africa on, 2740
‘nose’ whistler, analysis of, 2393
propagation and waveformns of, 3189
pulse trains in, theory of propagation by reflections, 2394
v.Lf., propagation round earth, 231
waveforms of, analyser for, 1196
effect of propagation in presence of gebmagnetic field on, 3060
at ranges up to 200 km, calculations of, 3385
whistling, angle of arrival of, proposed method for determining, 430
observations of, at geomagnetically conjugate points, 1724
at Seattle and Stanford, 2392
propagation of, 3058
1-150-c/s, observations at Oregon of, 3062
5-30-kc/s, effect of solar eclipse on propagation of, 1400
100-kc/s, decrease during cosmic-radiation storm observed near
auroral zone, 3059
Atomic energy, development in France of, 958, 1507
Atomic masses, of elements fromn Cr to Ge, 96
Attenuators, linear-frequency-response voltage-divider type for high
voltage, 694
microwave, of moulded iron-araldite powder mixtures, 1647
unidirectional, using ferrites and delay line, 3300
using waveguide with ferrite slabs, 1994, 3675
using waveguide containing water tube, 51
resistance-type, for frequencies up to 10 Mc/s, 1003
using voltage dividers including Ge point-contact diodes, 50
Audio-frequency systems, mecasurements on, standard 56 1.R.E.3.51
on, 2475
Audiometers, standardization of, 3612
Aurora, dispersed-proton theory of causation of, 3383
distribution in Alaska, 1722
E-region ionization and luminosity of, 119
E-region recombination during, 1413
and Es-layer echoes, relation between, 239D
height distribution of emission lines of, 3739
height observations in Canada, 1723
lifetime of 'S lstate of oxvgen atom in upper atimosphere during,
053
Lyman-line emission from, secondary prouesses due to absorption
photometric unit for, 3043
radar echoes from, and structure of, 2739
radar echoes and radio noise from, ionospheric effects on, 3519
radar investigation of, 428, 429
radiation at 3 200 A from, measurement of. using G-M tube photon
counter, 3740
vertical extent of arcs and bands, 1420
Automation. See Control systems; Electronic applications,

Batteries, (See also Power supplies)

accumulator, patents review of, 1873

using nuclear energy, types and applications of, 1871
Birefringence, in isotropic medium, due to intense beam of light, 2680
Bolometers, metal-resistance, sensitivity improvement at low tempera-

ture, 1499

solid-backed, theory for, 2857
Book notices and reviews, Active Networks, 65

Advances in Electronics and Electron Physics, Vol. VI, 3265

Die Anwendung der Photozellen, 2512

Approximations for Digital Computers, 675
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Book notices and reviews, Atlas of Ground-Wave Propagation Curves

for Frequencies between 30 Mc/s and 300 Mc/s, 3201

Basic Processes of Gaseous Electronics, 3353

Bessel Functions of Integer Orders aud Large Arguments, 199

Colour Television Engineering, 3557

Einfiihrung in die piezoelektrische Messtechnik, 1519

Electronics and Television Convention: Proceedings, supplement
to Ricerca sci., 956

Elektronische Halbleiter, 504

Fundamental Formulas of Physics, 1392

Glossary of Termns relating to Automatie Digital Cowputers,
B.S. 2641:1955, 1317

Guidance, 3183

Handbook Preferred Circuits, Navy Acronautical Equipment,
NAVAER 16-1-519, 3016

Handbuch der Physik, Band 33: Korpuskularoptik, 3852

High-Energy Accelerators, 1188

Index Mathematischer Tafelwerke und Tabellen aus allen Gebicten
der Naturwissenschaften, 2470

An Introduction to Electronic Analogue Comnputers, 2976

Linear Feedback Analysis, 3017

Machine Translation of Languages: Fourteen Essays, 2867

Mathematische Methoden in der Hochfrequenztechnik, 2833

Mathicusche Funktionen und Sphiroidfunktionen, 511

Meteors, 2741

Notes on Applied Seience No. 10, Noise Measurement Techniques,
1949

Optique electronique 1: Lentilles electroniques, 3507

Poluprovodniki v Sovremennoi Fizike, 1149

Precision Electrical Measurements. Proceedings of a Symposium
held at the National Physical Laboratory on 17-20
November 1954, 2497

Proceedings of the Lastern Joint Computer Conference, 1973

Proceedings of the Fourth Meeting of the Mixed Commnission on the
Tonosphere, 2395

Radio and Television Engineers’ Reference Book, 1268

Reihenentwicklungen in der mathematischen Physik, 198

Scattering and Diffraction of Radio Waves, 3354

Schaltungstheorie und Messtechnik des Dezimeter- und Zentimeter-
wellengebietes, 1015

Semiconductors in Contemporary Physics, 1149

Servomechanism Analysis, 2544

Spectroscopy at Radio and Microwave Frequencies, 1393

Spheroidal Wave Functions, 3133

Sunspot and Geomagnetic-Storm Data derived from Greenwich
Observations 1874-1954, 2071

Tables des Fonctions de Legendre Associées, calculées pour le Centre
National d’Etudes des Télécommunications, 512

Théorie des Ré;(:;lsux de Rirchhoff. Régime Sinusoidal et Synthése,
1

Traunsistors and Other Crystal Valves, 2592

UKW-Fernempfangsbeobachtungen, ihre Bedeutung fiir Meteor-
ologie und Funktechnik; 2878

Ultrasonic Engineering, 890

Breakdown, of gases in crossed electric fields, 2024

strength, in organic liquids, d.c. and a.c. measurements of, 2463

Bridges, a.c., high-voltage, capacitors in, method of detecting dis-

charges in, 1805
transistor oseillators and detectors for, 529
for balance deteetion, using junction transistors, 1162
Campbell-type, with internal compensation of cddyv-current
coupling, 205
h.v., 50-¢/s null indicator for, 214
low-frequency, differential amplifier for, 3150
for measurement of differential resistance, 2854
Schering type, improved-accuracy, for loss-factor measureinent, 2172
modified, for capacitance and loss-factor measurements, 2171

Broadcasting, f.m., multiplex, with f.m. subcarrier, 264

in Netherlands, development of network for, 3235
quality of reproduction in, 3881
v.h.f., in Spain, plans for, 2882
4-program subcarricr system for, 3215
over lines, factors causing distortion in, 266
network, v.h.f., British FForces in Germany, 1213
shared-channel operation, improvement effected by frequency
offset in, 1869
stations, studios and control installations for, 1295
studios, acoustic design of, 969
Marseilles, acoustic treatment of, 3625
sound effects based oun frequency conversion for, 2948
survey of services in U.S.S.R., 3219
in tropics, operational requirements for, 3536

Cables, coaxial, attenuation of, measurement at u.h.f. of, 2481

characteristic impedance of, choice of, 319
elliptic inductance of, 2281
h.f., standardization of, 15
measurement of coupling impedance of and study of screens
for, 1950
pulse testing of, waveform distortion in, 3142
impedance deviations introduced by splices in, 1951
wide-band, design giving high uniformity in, 660
copper, joints in, resistance of, 973
video-pair, polythene-insulated constructional and electrical
characteristics of, 972

Capacitance, formulae for computing, 1318
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Capacitance, standard of, form permitting calculation from one length

determinatioun, 2837
at Physikalisch-Technische Bundesanstalt, 1500
variable, with zero initial capacitance, 3499

Capacitors, air-dielectric, h.v., corona discharges in, 1805

ceramic-dielectric, temperature cocfficient of, automatic measure-
ment of, 3136
with chlorinated diphenyl dieleetric impregnant, 1320
electrolytic, forming of negative electrode in, 1983
Ta-anode, solid-electrolyte, 2982
feed-through, stacked-disk, using interspersed ferrite washers, 2323
impedance of, frequency variation of, 33
metallized-paper, self-healing mechanism and production of, 3294
nonlinear, with BaTiO, dielectric, effect of simultaneous alternating
and direct voltages on, 2649
ferroelectric-dielectric, 3663
with polychloronaphthalene-impregnated-paper diclectric, 2980
solid-dielectric, leakage resistance of, 2321
u.h.f,, use of reverse-biased junction diodes as, 2559
variable, with gas dielectric constituted by neon tube, 998
wound, shorted-cedge, impedance of, 1982

Carbon, electrical and thermal conductivities of, variation with

temperature of deposition of, 2422

Carriler-current systems, for cables, overhead lines and radio paths,

standardization of, 2218
coaxial-cable, 960-channel, Italian, 262
Swiss, 908

Cathode-ray oscillographs, for analysing transients, 1165

and auxiliary equipment, review of developtnents since 1936, 1494

high-precision, 1495

for investigating gas-discharge characteristics, production of
ionizing clectron pulse for, 3492

multi-beam, ¢.m. scanning system for, 216

plasmograph, for studying electric discharges, 532

pulse-magnifying, 2173

techniques for improving measurement accuracy of, 3490

time-marker for, 3154

ultra-high-speed, 1824

giving vectorial display for voltages in frequency range 5-215 ke/s
1826

for very short h.v. phenomena, 2856

voltage-coincidence, giving multichannel operation with single-
beam tube, 1164

with 43-cm screen, 861

Cathode-ray oscilloscopes, automatic beamn-brightening device for,

reduction of delay time in, 860, (D)3491
automatic brightiess control circuit for, 1825
for displaying nine traces sequentially, 1823

Cathode-ray tubes, (See also under Television)

*defteetron’, theory of, 3591
with e.s. ‘deflectron’ system and post-acceleration, 2591
fluorescent screens in, sticking potential of, 637
with hyperbolic-field deflector, for multiplication, 2924
manufacture of, factory at Ulm for, 1927
plant for producing glass compoucnts, 638
manufacturers’ tests on, 1919
potential of screen in, vibrating-capacitor method for measuring, 204
with profiled target and ribbon beam, for frequency multi-
plication, 61
screens for, sedimentation process for, 636
sensitivity at v.h.f. of, Fourier-trausform method for determining,
949
signal-recorder, 2263
storage-type, for binary-digital information, 1262
definitions of terms on, standard 56 [.R.E. 7. 51, 2264
half-tone, for radar display, 2590
using mesh coplanar with target, 2923
secondary-emission processes at insulated targets in, 2262, 2922
simulation of radar network by, 2077

Cathode sputtering, and electron emission, mechanism of, 385
Cathodes, (See also Electron emission)

directly heated by ionic bombardnient, for 8-mm-A c.w. magnetron,
1595

dispenser-type, comprising CaBa alumninate dispersed in W-Mo
alloy, 1916
field-emission, noisiness of beam from, 3582
filament structures for transwmitting valves, mutual heating
between elements of, 2583
h.f. oscillations in space charge close to, 3581
high-emission, moulded, diffusion-type, 1258
L-type, difference between d.c. and pulsed emission from, 1915
oxide, BaO, effect of electron bombardment on, 3260
capillary, preparation and properties of, 3585
chemical potential and donor centres in, 3586
conduction mechanism in, 629, 2585
equivalent circuit for, 2586
conduction properties of, measurement of, 1487
diffusion of impurities through interface in, 1914
electrolytic transport phenomena iu, 3583
excess 13a in, relation to emission of, 302
excess Ba and/or Sr in, measurement of, 301
hollow, characteristics of, 628
determination of electron temperature of, 1260
impregnated, effect of CaO or SrO additions in, 2918
impregnated-Ni-matrix, preparation and performance of, 626
indirectly heated, heater/cathode leakage effects in, 2260
interface impedance in, network representation and effects of,
2584
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Cathodes, oxide, I/V characteristics at low activation energies, 2917
moulded, effect of Zr additions on, 946
of W and alkaline-earth powder, performance of, 945
Ni-base, experimental investigation of, 3584
surface treatment for, 63
porous, anomalous variations of conduction in, 630
saturation emission of, theory of inflection-point method of
measuring, 1259
SrO-coated Mo filament, deviations from Schottky line for,
1261

structure changes at high temperature, 625
ThO,, significance of clectrolysis for life of, 2587
triple, BaSrCa, X-ray studv of, 627
review of developinents in, 2582
roughuness of, efteet on beam density of, 3580
sharp-focusing, for X-ray tubes, 3847
space-charge standing-wave patterns associated with, intluence on
valve stability of, 1913
temperature of, initial-current method for ineasurement of, 2916
ThO, and Th films on Mo or Pt bases, experimental investigation
of, 3259
tungsten, emission from lattice step o0a, temperature-and-held-
cmission technigue for observing, 1912
Cells, (See also Batte Photocells; Power supplics)
electrochemnical, fuel-type, recent rescarch on, 2224
primary. Leclanché-type, using MnQ),, basic probleis of, 2225,
MnO, as depolarizer in, 1219, wafer construction for,
2888

containing MnO,, depolarization of, 1872
secondary, Ni-Cd, for low-voltage stabilization, 1220
Circuits, (Sce also Networks)
for acronautical vquipment of U.S, Navy standardization of, 342
amplitude-limiter, neutralization of. 3676
analogue-to-digital converter, 1009
analysis of operation of, ‘negative-frequencey’ concept in, 683
counter, bidirectional, using dekatroa, 2319
binary decade, giving complements of nine, 3312
for decoding p.c. using surface-barrier trausistors, 1656
using dekatrons, 1337
using gated binary trigger cascade, 3310
quinary, composed of binary and ternary stages, 341
using sccondary-emission valve, 3003
4-decade, for acoustic diffusion measurements, 3619
counting and batching, using gas-filled decade tubes, 1981
coupling, d.c., using voltage-stabilizer valves, 692
current-waveform-generating, 695
feedback, use of signal low graphs for analysis of, 2985
ferroresonant, analvsis for. 2986
for switching and counting, 2647
gating, for selection of pulses for spectrum analysis, 3313
integrator, 'diode-pump’, as frequency-sensitive relay, 1007
limiter, operation of, IFouricr-series analysis of, 2879
printed, photo-ctched, simple methods for producing, 1924
production and asscmbly of, 3902
silver migration by eleetrolysis in, prevention of, 3127
pulse-distributor, using (rame-grid heptode valves, 3262
scaling, high-resolution, 3309
using point-contact transistors, 3005
with 2-us resolution, using junction transistors, 3006
sequential-switching, method tor synthesizing, 28
standardization of, N.B.S. work on, 2324
switching, bistable flip-tlop component tolerances for, 2648
using bistable magnetic amplifiers, 1661
based on magnetoresistive effect, 1319
multistable, using transistors, 37
using p-n-p-n Si transistors, 3899
for television video-signal change-over, 2551
10-chanuel inultiplex, using beam switching tube, 3662
transient response of, method of determination from frequency
response, 337
using transistors, survey of, 1984
trigger, cflect of noise on, 3681
trigger, pulse-height diseriminator, using nmlticlectrode valve as
negative resistance, 1336
trigger and quantizing, for delta modulation and speeeh waveforin
investigation, 1540
voltage quantizer, 8
Clocks, (Sec also Time)
quartz, at  Physikalisch- Technische  Bundesanstall, frequency
stability of, 3468
Coils, choking, impedance of, frequency variation of, 33 .
crossed, with common co ‘e, operation and applications of, 3293
ferroxcube-pot-cored, calculations for, 2646
focusing, oxide-coated Al foil, 2979
natural oscillations of coupled windings in, 1636
arallel-wound, theory and desigi: exainples, 3660
or producing uniform magnetic ficld, design of, 2695
self-capacitance of, methods for imeasurenent of, 3475
use of ferrites in, survey of, 995
winding machines for, design of, 1978
Colorimeters, photoclectrie, for television picture tubes, 1229
Colorimetry, C.I.l;;. trichromatic cocfficients, automatic conrputation
of, 70
Colour, trichromatic systems, differential chromaticity thresholds in,
583

Communication equipment, for dm-A multichannel f.m. svstem, 1197
testing of, using ultrasonic fading simulator, 3191
Type-SFRi329, for four-channel telephony, 1209
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Communication systems, (See also Carrier-current systems; Radio

links; Radiotelegraphy; Radiotelephony; Tele-
graphy; Telephony)
for aircraft, syimposium on, 3885
in H.M. telegraph ships, modernization of, 2539
intelligibility of speech in, effect of amnplitude limiting on, 3614
I.R.E. symposium in June 1954 on, 559
line and radio relay, review of development of, 1541
marine, symposium on, at Boston, Mass., 1954, 1726
military, L.R.E~A.LE.E. symposinm in April 1954 on, 560
mobile, frequency-stability requirements for, 3882
number of subseribers per channel in, 1551
v.h.f., channel spacing in U.K. for, 3884
for works transport, 570
multicarrier, crosstalk in, 2219
multichannel, crosstalk in, spectral density of, 2883
f.m., nonlinear distortion and noise in, 3216
measurement of crosstalk in, 2167
p.c.m., asvnchronous, 1204
multiplex, frequency-division, f.n., echo distortion in, 1867,
(D)3214

microwave, minimization of intermodulation distortion in.

regional, using p.p.u1., 3878
time-division, ‘quadriphase’, 566
public-address, using radio carrier, 2278
pulse, survey of, 562
survey of devclopment of, 261
pulse-multiplex, for music transmission, 2534
transmission and reception problems in. 1546
radio-paging systetn using transistors, 3883
reduced-bandwidth speech systems, 2605
‘vobanc’, 2943
reliability of operation of, determined from probable lifetime of
clements, 2217
using scatter propagation, symposium on, 3185
signal interference in, etfect of selectivity cu-ves on, 2222
s.s.b., low-power, for short or medium distances, 1545
suitability of ionospheric-scatter propagation for, 1860
survey of technical factors in, 565
topological study of, matrix method for, 3212
w.h.f.. long-range, design of, 910
multichanuel, using scatter propagation, 263
multiplex, based on extended-range sigrals, 265
u.s.w., multiplex, design based on tropospheric scatter propagation
for, 567
v.h.{., frequency-multiplex, measurement of transmission character-
istics of, 217
4-channel, Type-STRI2S, for Argentine, 1208

Communication theory, arithmetical identification of messages by

index number, 2563

bandwidth and channel capacity required for foriant information
of speceh, 3613

binary signalling alphabets in, 1865

channel-capacity formula, rigorous proof of. 259

information rate, new interpretation of, 3875

interference stability of systems with correcting codes, 3876

pre-correction of transmission errors, 907

sampling of band-limited funetions, 1542

Communications, in India, research from 1865, 2215

symbaols used tn, deaft German standard for 2270

Components, (Sec also Electronic equipment ard individual items)

for communication equipment, miniaturization and improvements
cffected in Japan, 2008

electronic, standarelization of, 32

high-temperature, to meet Service demands, 3658

microwave, bibliography of advances in 1954, 1952

using microwave strip lines, symposium oa, 1611

papers presented at 1954 Western Electronic Convention, 1633

reliability of, statistical techniques in, 1803

silver migration by clectrolvsis in, prevention of, 3127

temperature dependent. a.c. admittance of 676

testing of, at Laboratoire Central des Industries Electriques, 2840

Computers, analogie, hibliography including Russian literature on,
3284

correlator for a.f. noise measurements, 1968
c.r. tube with hyperbolic deflector field ror muttiplication, 2924
data for available types of, 2966
differential analyser, German installation, 2302
at G.M. Krzhizhanovski Institute, 3285
high-speed clectronic, 24
technique for high-specd operation with. (D)2968
timing device and nonlincar units ror, 2637
diode function simulaiors for, 2970
electromechanical, for investizations of synchrotron operation,
2973

FFourier synthesizer using magnetic-drizm store, 987

function generators for, lincar-interpolation tvpe, 2301

general-purpose, for quantity production. 2299

‘integral analyser’, function generator for, 1967

for investigating shock spectrum of electronic equipment, 1969

isograph, using magslip transmitters, 334

for ]in(‘:\rz(md nonlincar differential cquations, in U.S.S.R.,
636

with low-gain amplifiers, for aircraft flutter problems, 335
modificd-Wheatstone-bridge type, for solving tangents, 2969
multipliers for, triangular-wave type, 3287

a.ni-a.an. type, 2306
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Computers, analogue, multipliers for, high-accuracy,1312
survey of, 2967
nonlinear RC networks for, 29
photoclectric, for studying linear systems, 30
principles and applications of, 2635
simplified, multipurpose, 988
simultaneous multiplier/divider for, 3655
slow, d.c. amplifier for, 989
stability criterion for, 671
use with resistance-network analogues, 673
usefulness of matrix methods in conjunction with, 672
3-dimensional, Tridac, detailed description of, 2300
analogue and digital, junction-transistor circuits for, 2304
code disk for data conversion in, production of, 2975
digital, for automatic electron-trajectory tracer, 3833
binary adder with multiple-cell gas triode for, 3261
circuits used in, 2638
convention held in London, 1956, 2971
C.5.I1.R.0. Mark I, starting routines for, 669
design and applications of, 1630
design and programming of, 986
EDSAC 11, factors affecting reliability in design of, 3654
e.s. pulse generator for, 1632
fast multiplier using transistors, 1631
IBM experimental model using transistors, 2305
image-converter tubes as storage elements in, 3289
improved iterative process for effecting division in, 25
input/output devices for, 3653
isograph root finder, 1315
logic circuits using semiconductor diodes for, 2303
logical design of, 2965
magnetic-core circuits for, 1313
Manchester MK1, simplification of coding for, 333
multiple pulse-streamn generator for, 2972
photoelectric numeral scanner for, 1316
pilot ACE, optimum coding in, 670
potentiometer-type unit used with teleprinter perforator for
fecding instrument readings into, 1314
program-controlled, PERM, 1311
pulse-regenerative transistor amplifiers for, 1014
rectangular-hysteresis-loop cores for, 497
relay-operated accumulator for addition in, 2639
SEAC and DYSEAC, combined operation of, 2633
sequential switching circuits for, 28
small, with magnetic-drum store, at Dresden, 2634
storage elements for, gas-filled diodes as, 1972
storage system using high-density magnetic-tape recording, 31
superconductive element (cryotron) for, 1980
symposium of papers in Elektronische Rundschau on, 1629
transistor bistable circuits in, use of, 1970
as translating dictionary, 26
universal unit for small-quantity production, 336
Williams-type storage systemn with increased packing density
for, 3288
digital decoder for, 2632
electronic, definitions of terms on, Standard 56.1.R.E. 8.51 on, 3657
magnetic shift register with digital-to-analogue converter for,
3286

niechanical binary-to-decimal converter, 1966
Russian bibliography for 1950-1954, 680
solution of differential equations using relaxation methods in con-
junction with, 3821
special-purpose, for machine control, 27
Conduction, in lattice, effect of free electrons on, 2017
in metals, cyclotron resonance under anomalous-skin-effect
conditions, 3334
effect of electron collisions on skin effect, 711
effect of magnetic field on, 3021
electron-phonon-interaction theory of, 379
electron-plasma theory of, 3689
clectron theory of, 3332
mechanism responsible for electron energy dissipation in, 3020
motion of electrons in magnetic field, 380
and application to diamagnetism, 381
in solids with spherically symmetric band structure, 3331
in superconducting tin, efiect of impurities on penetration depth
atr.f. in, 3333
in ThO, crystals, polarization effects in, 2119
Conductivity, of anisotropic thin filins, 3084
anomalous skin effect, evaluation of surface impedance in, 3022
of Cu, effect of lattice imperfections on, 790
magnetic-field variation of, tensor analysis of, 2685
of metals, dependence on surface charges of, 2421
theory of, 1020
table of integrals in, 3691
of porous media, formulae for, 3761
of Sb-Cs layer with applied potential, 2417
of thin evaporated Ag filns, effect of e.s. charge on, 3763
of thin metal filins, 2418
Conferences and conventions, aircraft communications symposium,
Utica, N.Y., Nov. 1955, 3885
A.M.P.E,R.E,, radio-frequency physics, Geneva, 1956, 3031
communicatio;lsslgy scatter propagation, Washington, Nov. 1955,

digital computer techniques, London, 1956, 2971

electrical discharges in gases, Delft, 1955, 1674
electroacoustics, Kiev, July 1955, 967, 2608

electronic methods of pictorial reproduction, Jan. 1956, 2190
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Conferences and conventions, electronics and television, Milan, April

1954, (B)956

information theory, London, 1955, 260

intermetallic semiconductors, Baldock, Herts, April 1955, 145

ionospheric drifts, New Delhi, July 1955, 3045

I.R.E-A.LLE.E. symposium on military communications, New
York, April 1954, 560

I.R.E. discussion of organization of, 1600

I.R.E. symposium g[sl global communications, Washington, June

9

1.R.E. 1955, Index to Convention Record, 1266

1.R.E. 1956 National Convention, program and abstracts of papers
for, 1923

lighthouses and other aids to navigation, Scheveningen, 1955, 123

low-temperature magnetisim, Kharkov, July 1954, 822

luninescence, Minsk, 1955, 2679

marine communications and navigation, Boston, Mass., 1954, 1726

microwave strip circuits, Oct. 1954, 1611

physical acoustics and ultrasonics, Moscow, 1955, 305

physics of ionosphere, presented at Cambridge, 1954, 755

physics of semiconductor surfaces, Philadelphia, 1956. 3768

piezoelectricity, Moscow, 1955, 2770

semiconductors, Leningrad, Feb. 1955, 3767

Ottawa, Feb. 1956, 2778
U.S.S.R,, April 1955, 459

solar eclipses and ionosphere, London, Aug. 1955, 742

sound and vibrations in solid bodies, Géttingen, April 1955, 2271

speech comml;lication research symposium, San Diego, Nov. 1955,
608

television, Leningrad, 1954, 277
thin films, Algiers, April 1955, papers presented at, 3124
U.R.S.1.,, 11th General Assembly, The Hague, 1954, 955
Contacts, bridge and short-arc erosion, 2642
comparison of various metals in service, 2310
design and materials for, 3813
resistance of, effect of aging, etc. on, 2461
rubbed-on indium amalgam, low-resistance, 2124
Control systems, (See also Electronic applications;
control; Servomechanisms)
automatic, general survey of, 868
response functions and vector loci of, 690
for automatic factory operation, use of digital methods in, 1834
feedback, symbols for, standard 55 [.R.E. 26.51 on, 571
terminology of, standard 55 1.R.E. 26.52 on, 1173
for heat exchangers, equivalent-circuit method for design of, 1503
and instrumentation, for nuclear reactors, 3838
for machine processes, use of computers in, 27
for machine tools, 1172, 1502
nonlinear, with random inputs, analysis of, 2498
using optical diffraction gratings, for machine tools, 2499
Converters, d.c./a.c., using transistor relaxation oscillator, 2884
using Si-junction diodes, for d.c. amplifiers, 1663
d.c./d.c., using transistor relaxation oscillator, 573
Cooling, importance of, in relation to design of electronic equipment,
3290

Frequency

Cores, (See also Coils)
ferrite, toroidal, with rectangular magnetization loops, behaviour
in nonuniform fields of, 499
fcrromagnetic,49r7ectanglllar-hysteresis—loop, for digital computers,

toroidal, for magnetic amplifiers, optimnum i.d.fo.d. ratio of, 996
Correlation coefficlents, measurement of, use of oscilloscope scatter
diagrams for, 3827
Cosmic radiation, r.f., (Sce also Radio astronomy)
lower limitingsgliequcncy for transmission through ionosphere of,
4

and magnetohydrodynamic theory of plasma, 3346
observations of, at frequencies near 1 Mc/s, 2369
Cosmic rays, intensity variation near 1954 sunspot minimum, 2712
use of observations for deriving gecomagnetic dipole-field
coordinates, 2371
27-day recurrence tendency of, 1045
Counters, (See also under Circuits)
G-M, influence of temperature on spurious counts in, 2511
externally graphited, behaviour on exposure to radiation of,
885

oxygen-quenched, 3505
rare-gas/halogen, double pulses in, 2865
proportional, Ar-filled, discharge mechanisin in, 1845
radiation, rate ratio meter for, 3850
radiation, use of transistors in, 3175
scintillation, large-area, 887
optical aspects of, 1516
portable, for geology applications, 888
phvsics of 886
Couplers, directional, bibliography on, addendum to, 2165
incorporating filters, for multiplexing at 225-400 Mc/s, 353
using magnetically controlled ferrite in rectangular wave-
guides, 667
Crosstalk, (See also Interference)
in multichannel systems, measurement of, 2167
Crystals, (See also Piezoelectric materials; Quartz; Resonators)
CdS, sublimation method of preparing, 2145
defects in, effects on lattice vibrations of, 1042
metal, with pure surfaces, vacuum congelation method for pre-
paring, 1140
polar, interaction of excitons with lattice vibrations in, 2705
with structure modified by alloying or pressure, energy levels of, 839
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Crystals, surface states of, theory of, review including Russian work on,
372

with zinc-blende structure, spin-orbit coupling effects in, 1139
symumetry properties of energy bands of, 1138
zone-melting pluriﬁcation process for, mathematical analysis of,
1141

Current, alternating, exact nieasurement of, 1485

Demodulators, a.ml.-f.m., based on variation of slope of pulse edge,
55

f.n1. using recording system and p.f.m. converter, 3178
Detection, of f.m., theory of, 2521
of pulse signals in noise, 439
comparison of correlation and integration techniques, 251
in intensity-modulated visual display, 129
of signals in noise, analysis for, 3202
effect of contrast on visual detectability, 2400
of sinusoidal signal, effect of random noise on, 904
square-law, of background noise, analysis for, 3524
Detectors, a.m., linear, influence of time constant in noise measure-
ments, 1864
autodyne, for paramagnetic resonance, theory of, 1664
diode, effect of fluctnations in i.f. stage on, 2208
f.m., using quadrature-grid pentode as locked oscillator, 1534
ratio-type, simple explanation of operation, 252
infrared-radiation, portable, using photocell and light chopper, 536
microwave, using travelling-wave valve with periodic magnetic
focusing system, 2259
synchronous, advanta%es for asymmetric-sideband systems, 1566
using transistor amplifiers, for a.c. bridges, 529
Dielectric constant, of BaTiO,, pressure variation of, 788
of electroluminescent ZnS, 2411
of imperfect nonpolar gas, 378
of ionized gas, resonant-cavity measurements of, 80
of liquids, measurement of, cell for, 1814
at dm A, using coaxial-line method, 1157
pressure variation of, 2769
measurement of, cavity-resonator method for, 2657
cavity-wavemeter method for, 1815
at dm A, coaxial-line method for very small amounts of
material, 2160
‘thin-sample’ slotted-line method for, 2845
at 1-50 Mc/s, line corrections in, 2477
of powders, formula for, 3760
of quarte, temperature and frequency variation of, 1474
of solid loss-free bodies, measurements at dm A and cin A, 210
of two-phase mixtures, empirical formula for, 787
of water, measurement at low frequency of, 2159
Dielectric properties, absorption in dilute liquid polar solutions, 1739
of BaTiO,/SrTiO, solid solutions, 3757
of building materials, at cin A, 1741
of ceramic BaTiO,, influence of method of preparation on, 1740
formation of rectitying layers near electrodes, conditions for, 448
of ice, at very low frequencies, 377
losses, of jonic dielectrics in strong electric fields, 2767
of quartz, at low temperatures and low frequencies, 451
microwave, measurement of, Brewster-angle method for, 208
by cavity-resonator method, 1156
using coaxial-line method, 207
of solid insulating materials, temperature dependence of,
measurement of, 3139
of niobates and tantalates of divalent metals. 3402
of paper in piles, measurements at 9-35 kMc/s of, 3140
of pinacol hydrate, experimental investigation of, 1475
r.f., report of Geneva conference on radio-frequency physics, 3031
of solid dielectrics, cm-A measurements of, 1155
of water-containing clays, dm-A measurements of, 450
Dielectrics, (See also Insulating materials)
artificial, using arrays of holes in high-strength plastics, 1437
comprising arrays of particles, calculation of dielectric constant
of, 1671
calculation of permittivity and permeability of, 140
formed of stacked perforated plates, 1628
microwave transmission through, 1035, 1385
films, electron-bombardment effects in, 1778
formation of anode-interface layers on, 2125
liquid, electric strength of, 2463
mechanical force produced by electric field on, 3019
nonlinear, introduction to theory of, 784
secondary emission from, 3344
theory of, survey of problems in, 3420
Diffraction, of acoustic wave, by cylinder, 3269
biy cylinder, semiasymptotic series describing field in, 1377
of e.in. waves, by aperture in plane screen, 2366
by arbitrary aperture, integrals occurring in analysis of, 1379
at ¢ A, by conducting spheres in waveguide, 1381
by rotationally symmetrical apertures, experimental
study of, 2699
by half-plane, 3704
by long metal cylinders, parallel-plate technique for studying,
400

by parallel-strip grating, 1380

by perfectly conducting strip, 89

by plane screen, for case of electric vector parallel to edge, 2700
strict theory of, 399

by spheres, 1689
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Diffraction, by half-plane, analysis for cylindrical pulse, 3703
by plane aperture, four-dimnensional theory of, 1669
by plane directionally conducting screens, application of Babinet’s
principle to, 3705
by slit, variational analysis for, 1378
by wedge, asyniptotic serics in expressions for, 2348
Direction finders, Adcock, polarization errors due to aerial bending in,
7

58
rapidity of bearing fluctuations in, 3065
8-element, spacing error of, 1423
for aircraft, ferrite aerials for, 1622
automatic, for recording rapid fluctuatioris of bearing, 2744
long-base, ‘Wullenwever’, 3066
wide-aperture, using ring array of fixed aerials, 330
DIrection finding, h.f. systems, design of, 1422
plotting aid for, 2743
on ships, difficulties due to presence of resonant structures in, 432
Discharges, (See also Breakdown; Plasina)
in a.c. field, breakdown-voltage/frequency characteristic of, 3338
arc, low-voltage ball-of-fire mode in, 135%
breakdown in uniforin field, experimental investigation of hydrogen,

387
c.r.0. instrument (plasmograph) for study of, 532
in diode with hot cathode, initiation of, 951
electrodeless, disappearance of adsorbed gases from dielectric
surfaces under, 1358
electron avalanches in, statistical study ef, 3337
glow, determination of cathode fall of potential in, 2358
field in, electron-beam-probe niethod of investigating, 390
reduction of cathode fall by illmmination of cathode, 389
glow-to-arc transition in, field-ewmission mechanisin for, 2356
h.f., experimental investigation of, 2689, 3026
influence of magnetic field on breakdown voltage of, 716
low-pressure, starting conditions for. 2357
induced, in rare gases, experimental and theoretical investigation
of, 1675
influence of light on mechanism of, 74
intermediate frequency, experimental investigation of, 3025
international symposium at Delft, 1955, 1674
in liquid hydracarbons, formative time lugs in breakdown in, 2022
low-pressure, ion oscillations at cathode potential minimum in, 2020
oscillations in, survey of, 3692
rotation of plasmeoids in magnetic ficld in, 2021
‘microdischarges’ in vacuum apparatus operated at high voltage,
1025
microwave, electron affinity of hydrogen in, 1357
in nonuniform ﬁ;:‘lld, experimental and theoretical investigation of,
30

between parallel plates, analysis for initial current growth in, 388

pre-breakdown ionization currents in hydrogen, 1023

u.h.f,, in argon, breakdown field for, 3693

in uniforn field, electron avalanches in, statistics of, 3023

Vit charactcristécs of, probe measurements of, and gas density in,
2686

Discriminators, for f.m. receiver, pulse-counting circuit for, 1861
frequency, linear, simple design for, 3325
microwave, using distorted cylindrical resonator, 2007
voltage, with pulse output, 1486
Distortion, in broadcast transmissions over lines, due to phase delay
and frequency-band limitation, 266
due to echoes, in f.m. frequency-divisior multiplex systems, 1867,
(D)3214
in feedback amplifiers, 1011
intermodulation, in microwave multiplex systems, minimization of,
1547

nonlinear, of nonperiodic signal in electroacoustic system, 314

Earth, conductivity of mantle of, 743
Earth satellites, U.S.A. plans for 1.G.Y. 19571958, 2718
Electrets, mechanism of, experimental investigation of, 1797
Electric fields, ionization of gases at metal surface by, 3329

measurement of, inethod using reflector for, 2843

paper-sheet analogue for investigating, 1819

removal of thin filins fromn metal surfaces by, 3330
Electrical properties, of MnTe, 2812
Eleetrical theory, and mechanics, analogies between, 67
Electroacoustic equipment, (Sec also Loudspeakers; Microphones;

Sound recording; Sound reproduction; Transducers)

application of Ti in, 3810

nonlinear distortion of nonperiodic signal in, 314
Electroacoustics, conference on, Kiev, July 1955, 967, 2608
Electrodynamics, Ampere force, revised analysis for, 1371

classical, as distribution theory, 2027

fluid self-excited dynamo, 3348

motion of two electric fluids, solutions of equations for, 1688

nonlinear, theory of, comments on, 84
Electroluminescence, (Sec also Phosphors)

in alternating field, reinforcement by rotation of crystals, 709

brightness variations in alternating field, 137

dependence of light amplification on light intensity in, 375

in disordered Zn$S, 1736

experimental study using ZnS$ single crystals 1432

in GaP, 1433

influence of lifetime of excited centres on waveform of, 1068

pulse-excitation investigation of, 374

survey of knowledge on, 780
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Electroluminescence, in ZnS, mechanism of, 1071
in ZnS-Mn films, in unidirectional field, temperature variation of,
1069

Electrolysis, for etching and plating very small areas, 1148
Electrolyte tank, for automatic tracing of electron trajectories, 3833
general-purpose equipment, design of, 1820
investigation of strip transmission lines by, 2283
Electrolytes, impedance of, frequency dependence of, 3812
Electromagnet, low-remanence, for general laboratory purposes, 3711
Electromagnetic field, investigation of by means of multidimensional
LC networks, 2491
at junction of three media, analysis for, 88
matrix description of, 85
in stratified media excited by dipole, calculation of, 3036
Electromagnetic theory, classical non-conservative, fundamental
equations of, 2694
e.m. momentum and electron inertia in current circuit, 2363
generalized macroscopic equations, 2028
magnetic moment of electron, 2683 -
Maxwell’s equations, asymptotic solutions involving fractional
powers of frequency, 1667
integration of, 3698
of moving matter, 1032
multipole expansions in radiation theory, 1372
new classical model of electron, 2681
Electrometers, vibrating-capacitor, low-zero-drift, 855
Electron beams, cun‘-)rent density in, effect of cathode roughness on,

deflected, knife-edge method for investigating aberrations of, 1677
flow of microwave power in, 300
of given shape, theoretical determination of field required to pro-
duce, 2907
interaction with r.f. fields of, quantum effects in, 393
irrotational, theory of, 1902
in long-beam valves, space-charge waves in, analysis for, 1583
in magnetic field, instability of, 2568
magnetically focused, using concave cathode, theory of, 618
positive-ion effects in, 623
plasma oscillations in, 289 :
propagation of growing waves in, conditions for, 1906
space-charge effects in, review of, 77
spherical aberration due to, 1363
space-charge waves in, 2912
with strong space charge, extended-range energy distribution in, 940
transverse current distribution in, X ray method for studying, 941
Electron emission, (See also Cathodes; Photoelectric emission)
from abraded metal surfaces, experimental investigation of, 1028
as after-effect of glow discharge, experiments on 391
from borides of rare earths, work function for, 167
and cathode sputtering, mechanism of, 385
field-dependent, thermionic, from tarnished surfaces, 75
from W, 392
ficld-type, at contacts between semiconductors, 1084, 3091
departures from Fowler-Nordheim law in, 1026
enhanced effect due to surface irregularities in, 1362
ionization and desorption effects associated with, 1360
at medium field strengths, from Ag, Al and Fe, 2360
from semiconductors, theory of, 717
theory of, 2690
from tungsten point, verification of theory of, 2359
from metal surfaces after mechanical working, 1027
from metals, effect of surface irregularity on, 2023
heated by high-density currents, 3690
influence of adsorbed films on work function for, 3027
secondary, from Ag films, 1680
from alkali halide crystals, 3695
from Be filins, 1679
from Cs,Sb, 3787
dependence on angle of incidence of 1-:3-MeV primaries, 3343
from dielectrics, 3344
energy distribution of, evidence of Auger process in, 3028
measurement of, 851
from metals bombarded by ions and neutral particles, 3341
from solids, theory of, 720
secondary and photoelectric, from Cs-Sb, effect of electron bom-
bardment on, 1429
from superconductors, experimental investigation of, 3340
thermionic, froslg semiconductors, experimental investigation of,
1887
from W, velocity distribution of, 1367
thermionic and field-type, unified theory for, 3694
work function, factors aftecting, 2351
of metals and semiconductors, 2352
of Pb, experimental determination of, 3112
Electron gas, in metal, magnetic properties of, 1021
Electron guns, for c.r. tubes, comparison of triode and tetrode types,
950

high-transconductance, use of mesh control grid in, 1597

low-voltage, anomalous emission effects in, 1177

for noncircular spots, design of, 3593

Pierce-type, analysis of beam formation with, 2581
design of, 1910, 1911

triode, for pencil beam, design of, 1257

Electron lenses, cylindrical, errors of, 1181

e.s., calculation of, matrix methods for, 3168
chromatic correction in, 1180
nonrotationally symmetrical, analysis for, 3848

magnetic, adjustable, 1842
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Electron lenses, magnetic, aperture aberration in, 3172
aperture error of, 286
lower limit of, 539
asymumetrical, field distribution iu, 880
pinhole construction of, 881
cylindrica), armoured, 2508
focusing properties of, 1510
focusing curve representing various types of, 882
formulae and curves for, 2506
free from image rotation, 1598
calculation of induction in, 1513
short-focus, for very-high-velocity electrons, design of, 3169
for systems with curved axes, 1511
4-pole, for 50-MeV protons, 3849
numerical ray tracing in, 76
Electron microscopes, aperture aberration in, 5th-order, 3171
chromatic aberration in, experiniental investigation of, 883
console-Type-EM4, 540
e.s., intermediate-accelerator type, 1514
field-emission type, condition for seecing molecules with, 2505
high resolution associated with nonuniformities of emission tip
in, 2504
field ion type, resolution of, 3329
‘microdischarges’ in, 1025
mirror-type, construction and performance of, 884
scanning type, advantages and applications of, 1179
stereograms from, depth determination and requirements for, 1183
Type-EM75kV, 1841
Electron microscopy, phase contrast and chromatic contrast in, 2507
using pulsed ‘temperature-and-field’ emission, 2863
reﬂecuon-systeué,zuse of cylindrical lens for distortion reduction in,
11

stereoscopic reflection technique, 3170
Electron optics, analysis based on analogy with geometrical optics, 394
calculation of field distribution with specified imaging properties,
1361

of cylindrical systems with plane of symmetry, aberrations in, 2187
equations for ;’ide beams taking account of chromatic aberration,
509

e.s., fields permitting calculation of electron paths, 3167
fundamental equation of, exact solution of, 78

mirrors, observation of ferromagnetic domains by means of, 1794
properties of magnetic gaps, 1178

relation between arbitrary field and rotationally symmetrical field,

shadow technique, imaging atomic sources by, 2861
quantitative methods in, 1515
wave-mechanics theory of, 707
Electron telescope, limitation of star magnitudes attained by, 2188
Electron trajectories, in crossed electric and magnetic fields, method
of tracing, 1821
rubber-membrane method, for determination of, 2851
for investigating diodes with limited emitting surfaces, 2852
Electronic applications, aerosoloscope particle counter using photo-
multiplier, 1836
automatic tracking of metal objects, 3158
balloon-borne sphotoelectrically controlled sun-tracking system,
3844

camera-shutter tester using photoelectricintegrator. 889

ice detector for lighter-than-air craft, 870

machining metals by h.f. spark, 1847

measurement and control systems for continuous-flow production
plants, 2500

measurement of displacement by gas-discharge transducer, 3159

measurement of light-water concentration by nuclear resonance,
2

02
measurement of mechanical displacement unsing capacitance probe,
228

measurement of projectile velocity by photocell circuit, 3160

measurement of rapid temperature fluctuations, 3258

measurement of temperature, humidity etc. using thermistors, 3501

measurement of thickness of nonferrous metals using skin effect,
1835

measurement of velocity of explosion-wave fronts, microwave
method for, 1833

measurement of very short time intervals using scanning image-
converter tube, 3502

phase comparator for spring testing, 1505

photoelectric angular-error detectors for research rockets, 3162

photoelectric photography of spectra of faint stars, 3161

to picture reproduction by printing, 2190

prescribed-function vibration generator, 2501

presentation of optical diffraction patterns using television camera
tube, 2180

radar motor-vehicle speed meters, accuracy of, 866

remote radio control of train, 3179

scanning apparatus for particle analysis, 3176

tachometer, high-sensitivity, 3841 -
‘television’ microscopy, 3837
thermistor hypodermic needle for subcutaneous temperature

measurement, 3840
timing circuit for photography, 1175
translating dictionary, digital computers as, 26
Electronic equipment, airborne, military, reliability of, 2595
automatic production of, report on developments in, 2266
Sargrove E.C.M.E. machine for, 959
for small batches, 960
climatic considerations in design of, 3598
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Electronic equipment, cooling arrangements for, 3290
dip-soldering method for use with printed circuits, 2928
embedment resins and technique for, 2829
papers presented at 1954 Western Electronic Convention, 1633
reliability of, 2596
prediction method based on failure data of U.S. Navy, 1926
systems approach to, 2268
use of redundant components for improvement of, 2267
shock spectruin of, analogue-computer arrangement for investigat-
ing, 1969
standardization of functional sub-assemblies for U.S. Navy, 1267
thermoelectric cooling for, 32:
Electrons, in alternating clectric and constant magnetic fields, velocity
distribution of, 79, 724
diffusion in gas at low temperature in electric field, 1673
energy losses on passage through thin foils of, 3342
inelastic reflection at Cu,O surface of, 3029
inelastic scattering of, by Ni and Mo targets, 719
interaction, of beam electrons with electrons in thin filns, 1678
in solids, dielectric theory of, 1017
and ions, collective description of interactions of, 384
liberation of, at metal surfaces and in gases, due to impact of low-
energy ions, 386
in magnetic field, Cerenkov-type radiation from, 2364
in metals, motion in magnetic field, 380
and application to diamagnetism, 381
passage through metal foils of, energy losses in, 1364
penetration on bombardment of Al, 1676
scattered from solids, measurement of energy of, 849
secondary, measurement of energy of, 850
self-acceleration of, physical interpretation of, 2014
slow, energy losses in collisions in diatomic gases, 2688
specific charge on, 2015
tables of parameters relating to motion of, 2682
transmission through Al,O4 filins, 1365
Electroscope, gold-leaf, high-sensitivity, 1161
Electrostatics, application of circle and sphere theorems to, 3688
charging in plastics, 2684
e.s, centre of conductor, 2350
e.s. field, of cylindrical trough with symmetrically placed plane
conductor, 1018
new theorems on, 3328
rotation of dielectrics produced by, 71
Johnsen-Rahbek effect, theory and applications of, 1670
potential due to uniformly charged disk, 2016
Electrostriction, of 3aTiO,, 1075
in liquids, generation of ultrasonics by, 310
molecular theory of, 2353
Equalizers, using balanced amplifier, for telephone-line video-signal
link,
derivative types, comparison with constant-resistance types, 354
Exhibitions, Leipzig Fair, radio and allied equipment shown at, 2593
of sound reproducing equipment, London, 1956, 2609
23rd National Radio, London, 1956, 3595
Experimental curves, method of sinoothing, 2345, 2676
periodicity of, method of analysing, 2010

Facsimile, fQat-bed transmitter for, 3545
standard 56 1.R.E. 9,51 on terminology for, 2889
transmission of weather charts and other material, 2190
Faraday effect, on microwaves transmitted through Ge, 1098
in paraffin-ferrite mixtures, 493
in plasina, at 10 kMc/s, 732
in semiconductors, at infrared wavelengths, 1022
Ferrimagnetic materlals. See Ferrites.
Ferrimagnetism, condition for resonance in, 2814
in MnyAIC, structure and properties of, 168
in Mn,N, structure and properties of, 3799
theory of, application of Bethe-Weiss method to, 2026
Ferrites, anisotropy and magnetostriction of, and effect of heat
treatment on, 831
Ba, Sr and Pb, effect of Bi,O, on, 832
in cavity resonators, effect on frequency of, 2658
field distribution in, 347
in circular waveguides, energy-concentrating cffects of, 1615
Co, effect of annealing in magnetic field on, neutron-diffraction
study of, 3452
magnetic resonance in, 172
Co and Co-Zu, response to heat treatment in magnetic field, 1788
Cu, and Cu chromite, influence of snbstitutions on quadratic
deformation in, 1120
cubic and quadratic crystal forms, magnetic rotatory polari-
zation in, 1792
micrographic study of cubic—»quadratic transformation in,
1119

development and properties of, survey of, 830
Fe-Co, uniaxial anisotropy in, 1467
ferritnagnetic resonance of, calculation of field strength for, 185
frequency doubling effect, in crossed magnetic fields, 2138
and mixing in, 3301
Gd ferromagnetic resonance at 9 kMc/s, 183
magnetic properties of, 2821
high-coercive force, obtained by substituting Al ions for Fe ions,
3451
in inductors, survey of, 995
infrared spectra of, 833
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Fertites, (La, Sr)FeO,, crystal structure and properties of, 2822
Li, influence of temperature on structure of, 1118
micrographic study of, 3113
magnetic anisotropy of, constants of, 834
frequency dependence of, 835
magnetic resonance in u.h.f, circularly polarized field, 2455
magnetite and Co-substituted inagnetite, magnetostriction and
permeability of, 494
manufacture of, 192
measurement of microwave dielectric constant and tensor per-
meability of, cavity-resonator method for, 2846
Mg, complex susceptibility of, néw method of plotting, 2137
Mg-Mn, effect of Fe deficiency on properties of, 1468
Fe-deficient, temperature-dependent resistivity of, 3456
Mg-Mn-Al, with ferromagnetic resonance between 160 Mc/s and
. 19 kMc/s, 491
low-magnetic-saturation, properties of, 1136
microwave circuit components using nonreciprocal properties of,

microwave propagation in, nonlinearity of, 1384
in microwave switches, 679 |
Mn, microwave ferromagnetic resonance in, 1134, 1791
Mn-Zn, initial permeability of, effect of alkali and alkaline-earth
ions on, 3121
and grain size, 3122
perimeability and magnetostriction of, 3458
reduction of eddy-current losses by adding Ca to, 3457
modulators using, sidebands produced by, 5
Ni, conductivity and Seebeck-effect measurements on, 173
nickelites and cobaltites, preparation of, by fuslon electrolysis, 3461
Ni-Co, crystal anisotropy and ferromagnetii:-resonance-line widths
of, 3119
Cu, preparation and properties of, 3809
‘e, ferromagnetic resonance in, 492
Ni-Zn, frequency dependence of properties of, 3120
sintered, initial permeabilities of, 2136
ordering and antiferromagnetisin in, 3454
in paraffin-ferrite mixtures, Faraday effect ia, 493
permeability variations in h.f. magnetic field, 1135
with perminvar-type hysteresis loops, 489 |
preparation of specimens for examination of microstructure, 3453
rare-earth, crystal structure of, 2128
crystallographic study relating to, 2820
paramagnetic, temperature variation of susceptibility of, 1789
S, dilatometer thermal analysis of, 184
structure of, 1790
in rectangular waveguides. as magnetically controlled couplers, 667
as nonreciprocal attenuators, 3675
single-domain particles of, measurements on, 3455
susceptibility ufznsor components of, cavity-resonator determination
of, 495
unidirectional attenuators using, 1994
wave propagation in, theory of, 2031
in waveguides, for effecting nonreciprocal phase shifts, 2959
propagation in, calculations for, 323
mathematical theory of, 1956
nodes of, 325
theory of, 324
temperature dependence of properties of, 2291
theory of, 20
and devices based on, 2958
for 0-87 and 1-9 cn A, 1957
yttriun, experimental investigation of magnetic properties of, 3114
Zn, antiferromagnetic transition in, 3800
Ferroelectric materials, {(Sce also Piezoelectric materials}
alums, 3404
(Ba, Ca, Sr)TiO, systems structural characteristics of, 2084
BaTiO,, ceramics, anomalous polarization in, 3400
effect of firing cycle on, 1434
eflect of mechanical strain on, 2086
electromechanical properties of, 2083
influence of grain size on hysteresis in, 3758
metallographic study of, 2413
effect of partial replacement of Ti by Ge aind Si, 1737
electrostriction in, theory of, 1742
ctched crystals, replica technique for examination of, 2414
first-order transition in, optical observation of, 452
ion interactions and doinain structure of, 139
method of investigation of pyroelectrie: effect using pulsed
illuinination, 1745
low-temperature properties of, 454
observations on etched crystals of, 1074
polarization phenomena associated with field strengths of
1kV/cm in, 2766
polarization reversal in hysteresis loop of, 3759
polycrystalline, domain processes in, 2765
single crystals, investigation of hysteresis in, 1438
neutron analysis of, 1072
surface space-charge layers in, effects of, 3406
temperature variation of absorption of, 453
twinning in, 2085
BaTiO,-5i0, system, phase equilibria in, 1435
BaTiO,/$rTi0, solid solutions, preparation and properties of, 3757
BaTiO, and TiO,, crystal structure of, 2773
Cd, Nb, O,, specific-heat anomaly at Curie temnperature, 449
electrostriction in, survey of, 2088
guanidine aluminium sulphate hexahydrate, 3403
experimental study of, 2415

Ni.
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Ferroelectric materials, guanidine vanadium sulphate hexahydrate, 2772

KNbO,, experimental investigation of, 2412
Moscow conference on piezoelectricity, 2770
niobates of Na and Cd, experimental investigation of structure and
properties of, 2087
structure and phase transitions of, 3401
niobates and tantalates of divalent metals, 3402
as nonlinear coupling medium for modulator, 3671
PbTiO,, X ray and neutron diffraction study of, 2771
X ray study of, 786
phosphates and arsenates, anomalous variations of dielectric
constant at low temperature in, 1738
with pseudo-cubic structure, thermodynamic treatient of, 1744
Rochelle salt, Barkhausen pulses in, 2774
effect of exposure to radioactive irradiation on, 143
electrical after-effects in, 1743 .
stannate solid solutions, experimental investigation of, 3405
survey and theory of, 785

Ferromagnetic materials, (See also Ferrites; Magnetic properties)

a-Fe,0,, microwave resonance in, 486, 2132
alloys, alnico, domain structure of, 176
high-coercivity, demounstration of domains in, 3805
alnico 5, efffect of precipitation-particle shape on coercive force
of,
anisotropy constant of, 481
anisotropy induced by magnetic annealing in, 177
armco iron, Hall effect in, 2819
velocity of ultrasonic waves in, 1131
in Au-Mn system, 2450
Bi-Mn and Si-Fe, domain patterns on, iuterpretation of, 3116
Co-Ni cubic solid solutions, domain structure of, 3802
Cu-Co, influence of magnetic field during precipitation_1782
Cu-Ni, temperature dependence of Hall coefficient in, 3801
dependence of characteristics on lamination thickness in, 1133
Fe-Al, for magnetostrictive transducers, 3118
Fe-Ni, powder compacts, effects of sintering process on, 178
wires under tension, magnetization-reversal centres in, 179
Hall effect in, theory of, 3117
h.f.-resistance method for metallurgical investigation of, 1504
high-coercifvit}vé(;hermal effects associated with magnetizatiou
of, 1
MnBi, investigation of transitions in, 171
Ni-Fe, 4E and 8E effects in, 1785
films, domain structure in, 1132
loss of texture at thickness <l mil, 483
mechanical damping in, 1783
permalloys, Hall effect in, 487
permanent-magnet, alcomex, 2135
production of square hysteresis loop by pressure, 828
Si-Fe, domain formation on reverse nagnetization in, 1464
domain nucleation in, 2452
magnetization curves and dowmain structure of, 3450
single crystals, magnetic hardness for different crystallo-
graphic directions in, 2129
structure of, powder-pattern investigation of, 824
Sisteel, domziir:)conﬁgurations and crystallographic orientation
in, 16
anisotropy induced by annealing in, 1459
Barkhausen effect in, 1685
Co, smallest size of domnains in, 484
Co particles coated with CoO, exchange anisotropy in, 3803
coercive force in, theory of, 1124
associated with ~development of tubular domains in
(‘Schlauchzichen’). 485
cyanides of 3d transition-group elements, 3804
domain-boundalr%displacements in, network-analogy analysis for,
1

domains in, depiction by secondary-emission microscope and other
methods, 1793
dry-powder method for demonstrating, 1121
theory and demonstrations of, 1780
use of electron mirrors for observation of, 1794
‘double-exchange’ interaction in, calculations of, 1117
effect of compression on, 3115
elongated Fe particles, for permanent magnets, 826
elongated singlfe-domaiu particles, effect of shape on coercive force
of, 1460
theoretical explanation of, 1461
erbium, low-temperature measurements on, 1787
I’e, dispersion due to domain-wall movements in, 3448
effect of nitride additions on coercive force of, 482
energy-band structure of, 174
permeability near ferromagnetic resonancc of, theory and
measurement of, 2134
thermodynamic functions of, 3807
Fe and Fe alloys, influence of free carbon on properties of, 1463
galvanomagnetic effects in, 2133
v-Fe,0,, magnetic saturation and structure of, 2451
Hall effect and spontaneous magnetization of, 1784
hysteresis coefficient and pernieability of, relation between, 3123
hysteresis loop of, review of research on, 498
magnetite, specific heat of, 3806
single crystals, magnetization at temperatures near Curie
point, 3449
magnetite and sesquioxide of a-iron, demagnetization by alternating
fields, 2130
magnetization curves of, representation by siniple mathematical
functions of, 3459
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Ferromagnetic materials, irreversible after-effect in, 1123

laminations, effect of compression on, 182
magnetic moment of, theory of, 1779
magnetic viscosity in, influence of specimen dimensions on, 728
agnetostatic theory for, 83
magnetotherm:;l g;fect in, reversible and irreversible components
of, 823
measurement method for small samnples, 3143
metals, Nernst effect in, theory of, 94
relaxation and gyromagnetic properties of, 2817
Nj, effect of demnagnetization niethod on magnetization of, 2131
magnetostriction constants of, calculation of, 1137
single crystalg, 8low-temperature resonance-absorption study
, 281
residual magnetization and magnetostriction of, 1786
wire, posiltion of poles in, influence of stresses and texture on,
466
Ni and Ni alloys, microwave resonance investigations of, 829
Ni and Ni-Cu alloys, magnetic anisotropy energy of, 2453
NiO, colloidal, magnetic-susceptibility measurements on, 3798
permanent-magnet, coercive force and irreversible after-effect in,
2823

perovskite-type compounds containing Mn, neutron diffraction
study, of, 1114
theory of semicovalent exchange applied to, 1115
photoelectric emission from, 1059
powders, effect of particle interaction on coercive force, 827
Fe, for permanent magnets, preparation of, 1478
Fe-oxide, dependence of coercive force on particle size and
shape, 170
of haematite (x-Fe,0,), remanent magnetization of, 1129
comprising particles of different sizes, coercive force of, 1128
remanence characteristics of, 496
reversible permeability of, application to frequency modulators,
1469

review of recent research on, 2456

spontaneous Hall effect in, 1465

tapes, with square hysteresis loops, domain fromation on flux
reversal in, 1125, 1126

thin filins, evaporation technique for, 181

thin layers, energy of Bloch walls in, 180

for waveguides, attenuation and permeability of, 2288

Ferromagnetism, anisotropy in cubic crystals, temperature depend-

ence of, 1686
in CoTe, experimental investigation of, 488
interpretation of results of, 3808

dipolar, at 0°K, 397
hysteresis losses in rotating magnetic field, 499
in NiO, induced by addition of Li ions, 2454
of noble metals with Mn, 175
and para- and ferri-magnetism, theory of, 3797
quantum theory of, 727
research at Ferrara University, 2362
spin-deviation theory of, 1368, 2025
theory of, based on fluctuating-field model, 1462

thermodynamic, 3696
in transition ietals, theory of, 1369

Field strength, (See also Reception; Wave propagation, e.m.)

measurement of, at microwave frequencies, by spinning-rod
perturbation method, 519
waveguide probe for, 2170
recording instrument for, 2853
measuring set comprising double-heterodyne receiver for, 2525
plotting, using rubber-membrane and resistance-paper models, 1492
v.h.f.ju.h.f. receiver for recording, 3528

Films, thin, adsorbed, removal of, by electric ficld, 3330

Ag, evaporated, effect of e.s. charge on conductivity of, 3763

Al 0,, transmission of electrons through, 1365

Au, conductivity and optical transmission of, 836

Cu,0, observed by electron diffraction after cathode sputtering,
31

surface structure and contact potential difference of, 3106
Cu-Be alloy, evaporated, relation between thickness and
structure of, 2458
dielectric, electron-bombardment effects in, 1778
ferromagnetic evaporation technique for, 181
international colloquinm April 1955 on, papers presented at,
3124

metal, anisotropic, conductivity of, 3084
electrical constants of, 2418

Ni-Fe, domain structure in, 1132

PbS, effect of oxygen on photeconduction in, 3751

resistivity of, 3762

TiN and TiC, semiconductor properties of, 2447

Filters, (See also Networks)

active, RC, design of, 2662
with RC feedback loop, design data for, 1329
a.f., with electronically controlled cut-off characteristics, 352
band-pass, a.f., high-Q, using negative-feedback amplifier, 49
using crystals in stagger-tuned circuits, for range 400 kefs~
5 Mc/s, 693
design technique based on insertion-loss method and frequency
transformation, 3299
with low asymmetry, design of, 1992
multiplexing, directional-coupler type for 225-400 Mc/s, 353
band-stop, using crystals, parallel-circuit design for, 3674
by-pass, 3-terminal-pair, 3673
diplexing, for u.h.f. communication systems, 2332
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Filters, directional, combining, waveguide, transmission-line and
luruped-constant constructions for, 3297
electromechanical, 100-kc/s torsional type, 1002
high-pass, lattice, crystal, 48
ladder, theory based on FFoster’s reactance theorem for, 1328
1.f., high-pass, RC, associated with fecdback amplifiers, 2663
low-pass, approximate analysis based on potential-analogue
method, 100
design chart for. 1646
for climinating transmitter harmonics in television band I, 47
ladder, design data for, 3296
for metre waves, 3298
RC, synthesis of, 2993
using stacked-disk feed-through capacitors, 2323
microwave, using circular waveguide with radial-line cavities, 1330
polarization, using artificial crystals, 1299
waveguide, design of, 1645
using dielectric Af4 transformers, 1991
with periodic structure, theory based ou characteristic reflection
and transinission factors for, 46
power-law ;mdchhebycheff types, of order up to n=3, catalogue
of, 3
RC, with single-component frequency control, 2661
for recovering periodpically sampled data, design of, 1331
rejector, bifilar-T, for television receiver, 1993, (D)2604
v.h.f., transmission-line, calculation of T stubs for, 1332
Fluctuations, (See also Noise)
amplitude and phase, in oscillators, 1996
electrical, effect on oscillators of, 55
of klystron oscillation frequency, 1997
quantuimn theory of, 1350
radio problems involving, statistical treatment of, 1925
Fluxmeters. See Meters.
Frequency, allocations. for Europe, suggested new plan for, 909
control. automatic, using cut-off junction diode, 3207
of radio equipment, stabilidyne, 2644
conversion, as basis for studio sound effects, 2948
use of positive nonlinear resistors for, 2978
converters, using n-p-junction diodes, 3897
dividers, (See also Circuits, counter)
large-ratio, using secondary-emission valve, 3003
using saturable reactoss, 359
for time-signal generator, using decade counter tubes, 1657
doubling and mixing in ferrites, 331
measurement of, for bevatron, 2483
using high-speed counter with transfer oscillator and fre-
quency converter, 524
meter, cavity-resonator type, high-precision, 219
heterodyne-type, for 10 ke/s—1 kMc/s, 1497
for lower a.f. range, based on hyperbolic waveform, 1828
microwave, wide-band, based on paramagnetic resonance, 1496
phase-bridge type, 2176
recording-type, ‘frequency microscope’, 3493
switched-capacitor type using transistor switch, 3494
multiplier, based on c.r. tube with profiled target, 61
klystron, design and performance of, 2915
using two-beam klystron, 1255
stabilization, by waveguides operated near cut-off, 2619
stabilizer, for reflex klystron, 58
standards, microwave, using double-modulated klystron, 1806
proposed unit independent of second for, 148
and time standards, fundamental requirements for, 3823

-

Galvanomagnetic effects, in 13i, 2141
effect of admixtures on, 1472
in ferromagunetic conductors, 2133
in metals in strong fields, 3038
Galvanometers, screened, very-high-sensitivity, 1160
string-type, direct-recording, extended-frequency-range, 3831
Gases, ionized, (See also Plasina)
hydromagnetic wave motion in, 91
i magnetic field, use of Boltzmann equation for studying, 2692
molecular, determination of first Townsend coeflicient for, 395
permittivity of, resonant-cavity measurements of, 80
2-component, collision processes and oscillations in, 3345
rare, impurities in, analysis technique using microwave excitation,
3349

Generators, (See also Oscillators; Signal generators; Ultrasonics)
e.s., charged-belt, for particle accelerators, 1838
Van de Graaff, with liquid charge carrier, 915
pulse, using mercury selector switch, 3291
using saturable reactors, for radar modulators, 36
for time marking, 864
Geomagnetic storms, correlation with solar phenomena and cosmic-
ray storrus, 1708
. sky-brightness changes associated with, 744
statistical analysis of sudden commencements at Huancayo, 415
with sudden commencements, distribution of preliminary reverse
impulse of, 106
Geomagnetism, activity, index of, correlation with F,-layer critical
frequencies of, 3380
periodic variations of, correlation with sunspot variations, 2720
variations of, at Kerguelen and Heard Island, 103
and solar M regions, 3364
27-day recurrence tendency in, and cosmic-ray intensity
variations, 1045
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Geomagnetisin, dynamo theory of, 1401, 3348
earth’s crust as seat of, 2719
far-field geomagnetic equator, cosmic-ray criteria for determining,
3721

field coordinates, derivation from cosmic-ray observations, 2371
field disturbances, at a.f., and conductivity of ionosphere, 1718
origin of, 3061
correlation with variations of I‘,-layer critical frequencies, 117
and 1%,-layer disturbances, 1720
relation to solar coronal activity of, 2042
and solar prominences, 1399
field pulsations, elimination of slow variations in recording of, 1402
field variations, diurnal, variations in strength of dynamo wind
system for, 2373
in range 1-150 ¢fs, observations at Oregon of, 3062
during solar eclipse, 107, 416, 1716, 3722
measurements in Japan of,. 2045
due to solar flares, 423, (D)3376
fluctuations in, diurnal and seasonal variations of, 1403
isomagnetic charts, adjustment of, 2372
measurement by nuclear-induction method, 414
Sy¢ field in polar region, 2044
Geophysical prospecting, using e.in. waves, 3839
use of ultrasonics in, theory of, 1501
for water, using e.m. interference principle, 1171, (D)3157
Geophysics, e.m. induction in two-layer earth,
gravitational influence of Jupiter, 3040
investigations by means of earth satellites during 1.G.Y. 1957-1958,
2718

Glass. See Insulating materials, glass.
Ground, electrical constants of, influence of temperature and humidity
on, 102

Hall effect, in alloys, 2457

in armco iron, 2819

application to microwave power measurcme.t, 1488

in Bi, dependeace oa pressu.e of, 500

in ferromagnetic materials, spontaneous component of, 1465

in ionic semiconductors, theory of, 1757

in 1netals, frequency variation of, 1039

in permalloys, 487

in porous media, formulae for, 3761

review of theory and applications, 95

in semiconductors, measuremcat of temperature variation of, 3155

in Zn, anisotropy of, and change of resistance in magnetic field, 3408
Headphones, carmuffs for, design and testing of, 1297
Hearing, detection of signals in noise, comparison between humnan and

electronic systemns for, 3009
effect of listener's training on intelligibility, 1290
intelligibility of competing messages, 1288
effect of relative level variation on, 3606
improvements effected by delay technique, 1287
intelligibility problems in speech commupication, symposium on,
3608

location of sound sources, experiments on, 649
masking threshold in, effect of duration of masking stimulus on,
3610

masking of tones by bands of noise, 3611
parameters affecting pitch of amplitude-modulated tones, 7
selective response to one of two simultaneous differentially filtered
messages, 650
sensitivity to changes in interruption rate of white noise, 1943
threshola of, and thermal noise, 2604
Hearing aids, Japanese, using transistors, 3204
Heating, h.f., diclectric, investigation of field in, 3843
generators for, using Brown Boveri transmitting and rectifying
valves, 1174
Horns, hyperbolic-function, impedance-transfarmations for, uses of
Smith chart for, 658
natural frequencies of, 1668
Hysteresis, domain-model representation of, new general approach to,
1351

simplification of calculations by substitution of ellipse for loop, 2346

Image converters, as digital-computer storage elenents, 3289
electron-acoustic, using BaTiO, screen, 2184
electron-optical study of, large-area electrour sources for, 3173
resolving power of, 1918 1
scanning type, for measurement of very short time intervals, 3502
Image intensifiers, solid-state, using photoconductive and electro-
luminescent layers, 932, 933, 1897
switching applications of, 931
photoelectric/fluorescent, realizable light gain in, 871
for X-ray cinerontgenography, 3174 |
for X rays, 2510
Impedance, (See also Transmission lines)
acoustic, measurement method based on difference of sound pres-
sures, 1942
Smith chart for determination of, 1286
tube method for measurement of, theory of, 2941
acoustic and electrical, measuring system for, 3149
calculation for parallel-connected impedances, 991
fundamental properties of, analysis based ou ‘p world’ for, 2309
measurement of, using long transmission line, 1158

1.51



Impedance, measurement of, microwave, correction for line losses in, 206
mismatching of, influence on power transfer of, 1985
negative, feedback-amplifier arrangement for realizing, 63
nonlinear, parallel-connected, equivalent single impedance for, 1974
of waveguide components, measurenient method using automatic
plotter for, 1822
Inductance, formulae for computing, 1318
mutual, standa;glof, for Canada, 1830, primary-winding effects in,
1

standards of, stability of, effect of humidity on, 2472
r.f. calibration of, N.P.L. practice for, 3134
Inductors. See Coils.
Information theory, (See also Communication theory)
London conference in 1955 on, 260
terminology and notation in, 2530
Instruments, calibration of, power supply for, 1554
Insulating materials, (See.also Dielectric properties; Ferroelectric
materials)
BaTiQ; with antimoniate additions, 3815
BaTiQ,-5i0, system, phase equilibria in, 1435
ceramics, BaTiO;-PbZrQ, solid solutions, X ray investigation of,
1436
boron nitride, physical propertics of, 2462
survey of, 501
in system Mg0-Ca0-SuO,-TiO,, experimental investigation of,
191

titania-niobi;l\; and zirconia-niobia, phase equilibrium relations
in, 844
vitreous ternary lead silicates, resistivity of, 2827
chemical interaction between impuritiecs in, 3409
crystals, with electron-bombardment-induced conductivity, effect
of metal electrodes used, 843
effects of particle irradiation on, 3814
field-dependent conductivity and breakdown in, 72
glass, determination of resistance of, 521
dielectric losses and polarizability of colour centres in, 2768
low-melting-point, for ‘soldering’ ordinary glasses, 3462
paramagnetic resonance absorption in, 502
resistivity of, 3129
and silicasgognpounds, effect of u.v. and X-ray irradiation on,
6

hexane, experimental investigation of conduction and breakdown
in,
mica, noise at pre-breakdown current in, 845
X ray studies of some Indian species of, 3816
paper, acetylized, review of properties of, 1144
dielectric properties of, measurement at 9-35 kMc/s of, 3140
plastics, electro?-irradiated polyethylene, production and properties
of, 2464
e.s. charges in, 2684
mechanical properties of, 1145
survey of, 2828
polychloronapthalene, as impregnant for capacitor paper dielectric,
2980

polymeric, noise in, experimental investigation of, 3817
polythene, irradiated, electric strength of, 1146
polyvinyl acetate, experimental investigation of, 1477
silicones, propertics and applications of, 1476
solid, breakdown in divergent ficlds, 189
microwave dielectric properties of, temperature dependence of,
measurement of, 3139
synthetic, formation of creep paths in, 142
resins, for embedding electronic equipment, 2829
vitreous silicates, structure revealed by X rays in, 190
Interference, adjacent-channel, in f.m. reception, analysis for, 3203
in radiotclegraphy, influence of signal avaveform on, 2522
due to atmospherics, diurnal and seasonal variations of level of, 3868
in 3-Mc/s band, 1202
in 5-Mc/s band at Poona, 905
due to corona on h.v. lines, equipment for measurement of, 3488
elimination by paraliel-connected receiver, 3206
from f.m. receivers, measurements of, 3826
in high-frequency diffusion on overhead lines, by
transmissions, 3877
impulsive, in narrow-band f.m. receivers, filter requirements for
minimizing, 2523
protection rati(és as function of transmitter-frequercy separation,
1863

long-wave

radio, measurement methods and limits in Germany and other
countries, 2528
in radio reception, in aircraft, suppression methods for, 1539
from fluorescent lighting systems. 3209
in radio and television, survey of with reference to work of British
Post Office, 3867
from radio and television receivers, 1.R.E. standard on methods of
measurement of, 3531
r.f., from 380-kV installations, 2212
screen-room method for measurements on, 3471
suppression of, British Standards Code of Practice on, 906
from television receivers, measurements in 1taly on, 2237
in television reception, on band 111, from band-1 signals, 2894
causes and cures for, 2899
from television timebase circuits, transistor set for measuring, 1537
from unwanted signals, effect of system selectivity curves on, 2222
Interferometers, acoustic, fixed-path, for 600-800 kc/s, 1285
microwave, for measurements of target specd and distance, 533
for visual astronomy, based on principles of radio interferometer,
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International Geophysical Year, symposium on U.S. earth-satellite
program for, 2718

Jonization, and dissociation, of complex molecules by electron impact,
2019

by relativistic particles, survey of, 2018
Ionized media, atomic nitrogen, ultraviolet absorption of, 2013
dynamics of, theory of, 2361
fluids, compressible, oscillations of, 721
hydromnagnetic flow of, analysis for, 723
hydromagnetic stability in, 722
positive column, travelling density waves in, 714
turbulent, scattering of e.n. waves in, 1373
Ionosphere, (See also Atmosphere; Wave propagation, e.m.}
absorption in, measurements at Dakar on, 351
measurements at Royal Netherlands Meteorological Institute
(K.N.M.1.) of, 3054
of medium and short waves, relative contribution of D and
E layers to, 2048
observations of, during disturbed periods, 1411
at equatorial stations, 3855
studies on, perturbing influence of focusing effects in, 1417
variations of, measured at different stations, 1051
of 150-kcfs waves, lunar semidiurnal oscillation in, 116
during annular solar eclipse 25th Dec. 1954 at Grahamstown, 2061
characteristics recorded at Rome, March 1949-April 1953, 3047
conductivity of, and geomaguetic disturbances at a.f., 1718
convective Instability in, influence of magnetic field on, 3371
D layer, effect of Lyman-line emission from aurora on, 3384
observations during solar eclipse 30th June 1954 on, 2062
D and E layers, formation mechanism of, 1407
model deduced from absorption considerations, 2194
disturbances in, and geomagnetic activity, 103
drifts in, measurements in Japan of, 3730
spaced-receiver measurements on, 3200
symposium at New Delhi, July 1955 on, 3045
E region, auroral ionization, and luminosity, 119
coupling region of, fading of echoes from, 2520
critical frequency, night-time measurements of, 1408
distortion due to electrical currents in, 752
effect of solar eclipse on, 1716
electron-density distribution in, influence of Sg current system
on, 23'49
electron production and reconibination during solar eclipse, 753
ion composition of, night-tinie rocket measurements of, 1409
irregularities in, movements of, 2051
recombination coefficient of, determination from solar-eclipse
data of, 3378
recomsbination during aurorae in, 1413
winds in, 418
E and F, layers, anomalous variations in, 2053
investigation of solar sources controlling, 412
E, layer, observations of, at Ahmedabad, 3373
at Calcutta, 112
E, layer, echoes, relation to aurora of, 2390
frequency characteristics of, 2730
lunar tidal variations in, 1717
movement of patches in, determination of velocity of, 1710
observations at Ahmedabad of, 3048
‘sequential’ type, analysis of observations of, 2052
survey of irregular and regular variations in, 2379
variations during solar eclipses, 115
winds in, 118
echo-sounding technique for, oblique-incidence variable-frequency,
1414

effect of solar eclipse, 25th Feb. 1952, 3377
30th June 1954, observations at Rome of, 3732
effect of solar flares on, 423, (D)3376
electron-density distribution in, calculations taking account of
earth’s curvature for, 3727
calculation from propagation data over a frequency range, 3382
electron-densitysproﬂles, method for obtaining from P’f records,
2381

electron distribution in, 2722
simplified method of determining, 2378
F region, ambipolar diffusion in, 3729
collision frequency in, determinations at Calcutta, 1711, 2056
disturbances and viscosity in, 1410
electron content and parameters of, over Ahmedabad, 2055
electron-density in, variations during ionospheric storms, 2057
electron production and loss in, 2724
forination of and splitting in, 2725
position of spread-I° equator, 3374
recombination, and attachment in during solar eclipse, 3733
and ion production in, 113
spread echoes from, correlation with radio-star scintillations of,
31

observations in Japan on, 1713
theories of formation of, 750 5
travelling disturbances in, electron-resonance interpretation
of, 3372
variations of height of maximum ionization in, 420
F, layer, geomagnetic control of, 421
temperature/height nodel based on C.R.P.L. f, records, 2054
F, layer, correlation between critical frequency and sunspot
number, 2059
critical-frequency variations, correlation with geomagnetic dis-
turbances, 117, 3380
correlation with sunspot cycle and latitude, 3052
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Ionosphere, F, layer, distortion at magnetic equator, 424
disturbances in, and geomagnetic disturbances, 1720
associated with magnetic stormns, 426

diurnal variations in, at maguetic equator, 2064

electron-dc‘nsity variations in, correlation with night air-glow
of, 1714

height distribution of electrons on magnetically quiet days in,
2726

influence of diffusion on ionization distribution in, 751, 1712,
2727

longitude effect and geomagnetic control in, 3051

lunar/solar variations observed at Ibadan, 3731

mechanism of electron removal in, 114

structure deduced from diurnal variations in, 3050

theory of formation of, 3049

variations of height of maxirnum electron density in, 419

wave disturbances and hydromagnetic effects in, 111
geomagnetic distortion in, 425
height measurements of, high-accuracy, using recording sounder,

3046

ionization density of, estimated from observations of ‘nose’
whistlers, 2393
irregularities in, detcrinination of height of, 1415
effect of anisometric amplitude patterns on determnination of,
120

movements of, 2519
observation of radio-star scintillations for investigation of, 2058
shape of, 121
layer formation in, influence of S¢ current system on, 1049
lower, night-time model deduced from coupling phenomena at 150
kc/s, 1050
lunar variations in, 2733
meteoric K layer, observations of, 2871
molecular concentration in, wave-interaction method for deter-
mination of, 2197
movements in, analysis of, diffraction-pattern technique for, 2050
Royal Astronomical Society discussion on, 1709
due to solar heating, 1048
observations at North P’ole made from aircraft, 2382
photoionization of, theory for nonisotherinal atmosphere, 749
physics of, conference on, text of papers presented at, 755
polarization of echoes from, 2384
review for 1955, 1419
Russian terms relating to, selected list of, 1715
and scintillations of radio stars at 50 Mc/s, 422
self-interaction of waves in, precautions for experimental study of,
2198
during solar eclipse, 20th June 1955, obscrvations in India of, 2732
25th Fcb. 1952, interpretation of observations of, 1412, 3378
30th June 1954, obscrvations in Norway of, 3379
and solar eclipses, symposium on, 742
sounding equipment, using delayed-coincidence method, 754
giving direct record of m.u.f., 2729
structure of, investigation by oblique-incidence pulse transmissions,
1850

temperature in, and cooling after sunset, 1406
distribution of, 2380
tilts in, observations in New Zealand on, 2723
during solar eclipse 30th June 1954 at Slough, 2060
Tortosa sounding station, inauguration of, 3733
transient echoes from, cfiect of rate of occurrence of meteorson, 2713
travelling ripples in, selective fading due to, 3863
turbulence in, influence of geomagnetic ficld on, 2063
winds in, effect of positive solar particles on, 2734
space-receiver fading observations of, 2728
spaced-receiver methods of investigating, 1418
velocity determination from fading records, 2387, 2388
Z propagation hole in, 2195
Ions, detection of, using Si rectifier, 2181
and electrons, colleetive description of interactions of, 384
negative, H and O, photodctachment cross-section of, 396
in nonuniform field, mobility and space charge of, 3335
penctration on bombardinent of Al, 1676

Lamps, arc, xenon, suitability for television studios of, 2238
cathodoluminescent, with high-conductivity phosphor screens, 3756
r.f.-excited, 1837

Length, and time, units of, definition of, 2834

Lenses, (See also Aerials; Electron lenses)
acoustic, dircctional properties of, 315
microwave, dielectric, design data for, 2964

matching sections for, 2293
numerical design of, 2298
slotted-dielectric matching section for, 3652
of stacked perforated plates, 1628

Light, correlation of photons in coherent beams of, 1666
interference between independent sources, 710
scattering by inhomogencous solid, theory of, 1353
velocity of, determination of, band-spectrum method for, 1352

by infrared-spcetroscopy nethod, 69
Lightning, flash counters, design of typc responding to e.s. field
component only, 2069

Loudspeakers, (Sec also I'ublic-address systems; Sound)
cone-type, miniature, reduced-depth construction for, 2277
corona-wind, with ring control electrode, 659
directivity factor of, measurcment of, 2950
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Loudspeakers, e.s. seinicylindrical with thin polyester diaphragm, 316
2-diaphragm, 3627
for 8-16 kc/s, 1298
for producing sound pulses for acoustic measureinents, 3267
spherical systems, polar and frequency characteristics of, 1948
twin-cone, for frequencies np to 18 kcfs, 12
use of acoustic lenses in, 315
Luminescence, (See also Electroluminescence; Phosphors)
cathodoluminescence, review of recent research on, 779
decay of, measurement of light quanta in, 1804
of Si p-n junction at breakdown voltage, 1088
symposium on, Minsk, 1955, 2679
Lunar radiation, r.f., at 1-5 mm A, observations af, 1704

Magnetic field, calculation method based on scalar magnetic potential
inside currents, 1682
of circular conductor, analysis using elliptic integrals for, 1033
effect on current in conducting tluid, 722
effect on motion of conducting sphere in conduacting fluid, 3352
effect on resistuance of Fe-Ni alloys, 1777
of ferromagnetic materials, use of Hall generator for measurements
on, 3481
galvanic effects of, origin of modes of description of, 383
intense, pulsed, production aud applications of, 3030
measurement of, differeatial-capacitance probe: for, 1817
using overdamped galvanometer as partial fluxmeter, 2487
search coil giving fourth-order terms for, 2486
survey of methods for, 2162, 2485
of parallel magnetic conductors, and associated mechanical forces,
3347

scalar potenti?l of line current in, curvilinear integral expression
or,
of thin cylindrical coil, theory of, 3699
uniform, design of coils for, 2695
in vicinity of solar system, effect on particle trujectories of, 737
Magnetic properties, of colloidal NiQ, 3798
of microscopic particles, torsion balance for m.easurement of, 2155
of MnsAIC, 168
of Mn,N, 3799
of MnTe, 2812
of NiTe, 2813
of sesquioxides of transition clements, 3447
structure of « and g Mn, 2127
Magnetic resonance. Sce Resonance.
Magnetism, at low temperitures, coaference at Khar’kov, 1954, 822
paramagnetic relaxation, theory of, 1031
theory of magnetic masses, 81
Magnetization, balance for measurements at temperatures down to
1-4°K, 3144
curves, survey of methods of obtaining, 212
of cylinder, by means of coil, theory taking account of magnetic
after-effects, 3697
Magnetohydrodynamics, application to analysis of cosmic inagnetic
fields of, 3355
Royal Society discussion on, text of papers at, 1687
Magnetometer, airborne, N.O.L. Type-2A, 104
astatic, for measurements on ferromagnetic sheet, 213
electronic, c.r.-tube with e.s. beam balancing. 852
recording, for geomagnetic variations at one place, 105
vibrating-coil, for measurements on small samples, 3483
Magnetoresistance, of Zn, anisotropy in magnetic field of, 3408
Magnetostatics, theory of, application of transformation of line
integral into surface integral, 82
for ferromagnetic materials, 83
Magnetostriction, in alfenol, experimental investigation of, 2825
association with superconductivity of, 1041
and magnetomechanical effects, snrvey of, 2142
of Ni single crystals, theory of, 2143
quantuin theory of, 1040
use of Wiedemann effect in clectromechanical quadripole, 350
Magnets, (See also Ferromagnetic materials)
bar, distance betwcen poles of, calculation of, 1684
iron-powder compacts, investigation of properties of, 1781
permanent, aging of, apparatus for investigating, 1816
for microwave valves, 1254
Mathematics, analysis of non-Markovian stochastic processes, 196
asymptotic expansions of solutions of wav. equation (F? 4 k%)
u = 0, 398
calculation, of roots of equations, 2148
of time functions for broken rational transform functions, 1151
Cauchy’s problem for hyperbolic equations, and differentiability of
solutions of elliptic equations, 1801
complex correlation cocfficient, simple interpretation of, 2832
confluent hypergeometric functions, 507
cubic equation, method of solving, 194
differential equations, lincar, second-order, dsymptotic solution in
domain containing one transition point, 3131
of field theory, classification of, 3820
nonlinear, for synchronization of oscillations, 3464
alimost-periodic solutions of, 1480
use of relaxation methods in conjunction with computers for
solving, 3821
error function of complex argument. transformation method for, 2467
formulae for inverse osculatory interpolation, 2154
Fourier series corresponding to analytical function, convergence
and summation of, 195
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Mathematics, Fredholm integral equations, inethods for solving, 1802

harmonic analysis and synthesis, simplificd procedure for, 3463

integral equations, Trauter’s problem on, new solution of 3465

integration of nonlinear integral equation for Laplace funcuon, 2468

inverse Laplace transforms expressed as Newnann series, 3819

Laguerre polynomials, short table of, 2465

Laplace transformation, elementary explanation of, 1798

matrix representation of complex vectors, 847

method of stationary phase, 2466

methods of obtaining least-squaics lines, 2469

Mikusinski’s operational calculus, 1800

orthogonal polynomials with orthogo.al derivatives, 2150

partial-difference equations for potential distribution, 1019

periodic solutions ot Duffing’s equatioa with damping, 2153

probability distribution of constant vector plus Rayleigh-distrib-
uted vector, 197

reduction of hypergeometric functions in noise theory to tabulated
functions, 509

simultancous equations, solution by matrix iteration, 1799

solution of linear second-order difiereittial equations, method of
comparison equations (generalized W.K.B. method)
for, 2831

solution of quartic equations, 506

solutions of equatious involving power-serics expansions 505,

stationary random functions in frequency-change problems, 3467

statistical techniques in reliability studies, 1803

x
tables of J.O Jo(t)dt for large x, 2152

Tchebycheff polynomials, 2830

transformations of Fourier and Laplace types, 2149

vectors, matrices and tensors, introduction to, 1150

wave cquation, round-off errors in implicit-finite-difference
methods for, 3466

Measurements, (Sce also individual subjects)

apparatus for transmission characteristics of v.h.f. frequency-
multiplex systems, 217

correcting for running means by successive substitutions, 706

correction for instrumental bandwidth in, 66

of linearity, c.r.o. method for, 3478

on magnetic particles, torsion balance for, 2155

microwave, technique of, review of, 3470

of power, power factor, voltage or current, use of push-pull cathode-
follower circuit for, 2488

of wavcelength, interferometer method for nn.- A region, 1827

Metals, (Sce also Conduction; Ferromagnetic materials; Magnetic

properties)
Bi, cyclotron resonance and energy-band structure in, 2140
tnicrowave cyclotron absorption in, 1471
conduction electrons in, magnetic properties of, 1021
conduction and photoennssnon of, cfiect of adsorbed gas on, 1672
conductivity of, dependence on surface charges of, 242
influence of relaxation fluctuations on, 2090
theory of, 1020
Cu, conductivity of, cffect of lattice imperfections on, 790
thermoelectric power of, ctfect of lattice ilnperfections on, 1112
effects of particle and vy radi.tion on, 2034
Ga. electrical anisotropy near fusion poml 837
sub-group-13 metal compounds with, 187
Hall effect in, frequency variation of, 1039
In, alloys of, review of research on, 188
inferditiusion of, optical investigation of, 1391
irradiation cffects i n, survey of, 457
microwave resonance in, 186
resistance of, at high current densitics, 456
surface immpedance of, at infrared frequencies, 1076
Th, high-purity, preparation of, 2144
Ti, ﬂppllCdllOllS in clectroacoustic equipment in Japan, 3810
tin, resistance at 7-3 x 10'® ¢/s in superconducting state, 1776
transport properties of, kinetic-theory derivation of, 2420
Zu, thin filins of, crystal structure of, 2459
zone melting techailque using clectron bombardment, 2147

Meteors, distribution of agnitudes and masses of, radio-echo deter-

minations, of, 2037

ionization trails of, wave propagation via, 3509

rate of occurrence of, time ot diurnal maxima of, 2713 _

shower, detected by forward scattering of radio waves, variations
in numbers of, 738, 1046

radar survey of southern hemisphere, 739

showers associated with Giacobinid comet, radar observations of,

410

trail echoes, diffusion effects in, 3717
duration of, correlation with visual magnitudes of, 2039
duration and height of, 2040
ionospheric effects on, 3519
polarization effects in, 2038
radar observations of, influence of noise ou, 99
trail jonization, conditions and origins of, 409
use for Janet communication system, 3533
trails, diffusion coefficients in, 100
hight radiation from, mechanism of production of, 3362
reflection of v.h.f. waves from, 2516
velocities of, radio methods for determining, 3716

Meters, ammeter, zero-resistance, sclf-balancing, for corrosion-cell

measurements, 2168
flutter, f.an.-receiver type, 13
fluxmeter, nuclear-resonance type, 3480
photoelectric, detailed description and analysis of, 2163
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Meters, megohmmeter. valve-type, logarithmic, 3152

multipurpose, using modified cathode follower, 220
ohmmeters, survey with special attention to very high and very
low resistances, 3151
permeameter, r.{. improved design of, 3482
recording types, servo-operated, review of, 3830
shockproof, construction and testing of, 853
voltmeter, hot-wire-bridge, mdependent of frequency from 50 cfs
to 2 kc/s, 857
with logarithmic ampliﬁcr, for range | mV—I10 V and 50 c/s—
100 kc/s, 856
oscillating-electrode, theory of, 2489
r.f., stable, comprising waveguide attenuator and thermo-
element, 2850
with square-law characteristic approximated by linear-segment
characteristic, 528
valve, slide-back type, 3486
survey of types of, 3832
with unity-gain amplifiers, 3485
voltmeters and test sets, review of, 1818
wattmeters, microwave, resonant-cavity, torque-operated, 2495
review of commercial types, 1168
v.h.{f., wideband, for measurement of transmitter power, 534
for 20 c/s—-20 kc/s, 3496

Microphones, (See also Transducers)

calibration of, thermophone method of, 657
with cardioid pattern, with 3 rear ports, 970
condenser-type, using plastics membrane, 2949
with Ti diaphragm, heat treatment for stabilizing, 2276

piezoelectric, nondirectional experimental investigation of, 3275
probe-type, methods of tesling, 1296
ribbon-type, design of, 971

ressure-gradient, B.3.C. Type PGS, development of, 1607

p
Missiles, guided, fuel cut-off control for, 1186

principles of, short survey of, 1185
tracking of, multipath phase errors in c.w. systems for, 2748
3- duncnsnonal proportional navigation system for, 3177

Modulation, amplitude, vector method of analysing, 2529

frequency, detection of, theory of, 2521
multiple-pulse-timme system, 2214
output product for 2-frequency input, tables of Bennett functions
for, 2213
phase, high-deviation method based on nonlincar a.m., 287
pulse, calculation of spectra in, 1203
delta, quantizing circuits for 1540
pulse- code damped-oscillation method for producmg, 3210
reduction of noise effects and increase of channel capacity in,
258

transistor counter for decoding in, 1656
pulse-position, symunetrical-pulse multiplex system for short radio
links using, 3878
pulse-slope, a.f. characteristics of, 561
noise characteristics of, 1205
simultaneous a.m. and ph.m. in quadrature, 257

Modulators, amplitude, using ‘anode self-modulation’, 2900

using ferrite gyrator with fecdback, 3015
using pentode suppressor grid, analysis of operation of, 3237
with valve in amplifier screen-grid circuit, 597
using class-B amplifiers without grid current, 1571
ferrite, sidebands produced by, 2005
frequeucy, for multiplex bradcast transmitters, 3558
magnetic, based on reversible permeability variation, 1469
wide-band, using asymmetrical 3-phase RC oscnllator 1650
for wide-band radio relay systems, 286
based on nonlinear coupling via ferroelectric block, 3671
reactance-valve, cffects due to nonlinearity in, 53

Monitoring, automatlc recording instrument for, 2175

of sound broadcast programs, B.3.C. techmque for, 2221
of standard-frequency transmissions, at N.P.L., (D)5l6

Musical instruments, electronic, comprehenswe survey of, 2183

electronic organ, acoustic (1051gn of, 1283

Navigation aids, (Sce also Radar)

aerial, for Bristol Britannia, 2073
comparison of Decca and TACAN, 434
self-contained, using two-axis gyro device, 2072
and air traffic control at Ziirich airport, 1424
development by Siemens in Germany from 1930-1945, 1054
light-weight radio compass, 2396
Navaglobe-Navarho, comparison with other systems, 761
TACAN system, for bearing and distance, 125
symposium on, 3386
telegee, using existing television transmissions, 762
U.S.A,, survey of, 433
aerial and marine, consol, night effect in, 759
consol (‘Sonne'), accuracy of, 760
effect of atmospherics on, measurements in southern and central
Africa on, 2740
marine, microwave harbour beacon, 124
shore-based cm-A radar as, 1055

Networks, (See also Circuits; l~1lters)

active, graph method for sludy of, 52

with delay variation, cffect on pulse response of, 2984
dipole, reactive energy in, 39

formulae for equivalence of, 3664

group-delay measurements on, error sources in, 3477

WIRELESS ENGINEER




Networks, iterated, matrix theory of, 1326

ladder, with Butterworth or Tchebycheff response, synthesis of, 42
theory based on Kirchhoff’s laws for,
linear, tensor analysis for, (D)682
linearity of, c.r.o. method for nieasurement of, 3478
multidimensional, LC, determination of e.m. fields by means of,
2491

multipole, derivation of characteristic curves for, 3302
without mutual inductance, theory of, 41
node and mesh determinants for, 44
nonlinear, general analysis for, 2988
general mathematical theory of, 2326
quadripole, _activg, with intermediate-point earthing, analysis for,
133

cascaded, matrix method for solution of, 1642

composite, reactance, geometrical representation of, 1988

electromechanical, using magnetostrictive core, 350

geometrical representation of double transformer by, 1989

geometrical representation of parallel and series reactance as,
1643

graphical determination of parameters of, 349
group-delay measurements on, 2482
linear, optimum characteristics for minimum distortion of
pulses in, 1327
loss-free, linear, §eometrica1 representation of, 2331
synthesized from nonuniform lines, 2990
noise factor of, 691
noisy, theory of, 2665
transformation rules for noise parameters of, 688
with nonideal transfer characteristics, bandwidth of, 2660
nonlinear, effect on noise spectrum of, 1644
operating-parameter cascade matrix of, 1990
phase shift produced by, measurement of, 3479
including valves or transistors, matrix analysis for, 2994
for wide-band matching of aerial impedance, 2991
RC, nonlinear, for analogue system, 29
parallel-T, design inethod based on equivalent circuit for, 2659
response of, simple s-trausform method for approximnate deter-
mination of, 999
response functions and vector loci of, 690
selective, initial transients with a.m. and f.m., 45
synthesis procedure for realizing given impedance, 1987
theory of, existence theorem for driving-point impedance functions,
3665
impedance and admittance determinants in, 2325
inter-reciprocity concept in, 2983
based on linearly independent subgraphs, 343
phase of semi-infinite unit attenuation slope, tables of, 2989
variation and compensation theorems in, 1321
transient response of, comparison of methods of calculating, 689
theory of, 3670
transient and steady-state response of, analysis of correlation
between, 2328
2-terminal, comprising diode in series with linear impedance,
analysis for, 687
impedance and admittance of, 3-dimensional locus diagrams
for, 264
with only 2 types of impedance elcment, theorem on, 38
operational impedance of, theory of, 3295
theory of, 684
2-n terminal, impedance transformation of, analysis for, 1995
3-terminal, null-type, simnple analysis for, 3672

Noise, (See also Atmospherics; Cosmic radiation; Fluctuations; Solar

radiation; Sound)
acoustic, correlation properties of, analysis for, 1934
in aerials, due to external heated bodies, 3638
a.f., measurecment of correlation coefficicnt of, 1968
background, square-law detection of, analysis for, 3524
in CdS single crystals at high field strength, 3792
contact, in composition resistors, 34
cross-modulation, in multichannel communication systems,
spectral density of, 2883
current, a.f., in bS, 1109
in Ge, frequency spectrum of, 1454
in Ge filaments, spectrum of, 2445
in Ge p-n diodes, frequency spectrumn of, 2558
in semiconductors, relative influence of majority and minority
carriers on, 1111
theory of, 480
theory of 1/f spectral distribution of, 817
in diode detector, due to voltage fluctuations in i.f, stage, 2208
effect of contrast on visua) detection of signals in, 2400
effect on trigger circuits, 3681
in electron beams from field-emission cathodes, 3582
factor, meter for, automatic, 1498
of quadripoles, 691
flicker in Ge diodes, spectral distribution of 1576
in photocells, 3569
relation of cathode space-charge standing-wave patterns to,
1913

in secondary-cmission valves and photomultipliers, 3587
f.m., in oscillators, 1649
in focused-beam valves, due to positive ions and secondary
electrons, 1256
in Ge diodes, effect of illumination on, 290
gencerators, dm-A, using gas-discharge tubes and two-conductor
lines, 3147
gas-discharge, cffective noise temperature of, calculation of, 3146
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Noise, generators, gas-discharge tube as, theory of, 3484

standard-temperature, S-band, calibration of, 3829
influence on oscillators of, 1648
in insulating materials, at pre-breakdown current, 845
in junction transistors, measurements at 7-50 kc/s of, 606
measurement of, errors due to line reflections in, 2473
with linear scale, for microwave systems, 527
use of thermoelectric standard noise sources for, 1484
at 3 cm A using hot source, 3825
in microwave long-beam valves, due to electron interception, 1594
in negative-feedback a.f. amplifiers, 3009
in nonlinear devices, analysis for, 509
in photoconductive cells, reduction of, 1248
in photommltipliers, hysteresis effect in, 929
in p-n-p transistors, 1246
in polymeric irsxsulating materials, experimental investigation of,
3817

radiation, ineasurement of, comparison of modulation and 2-
receiver methods for, 535
in reception, simple method for determining level of, 3828
statistical theory of, 557
response of systems to, methods for investigating, 2527
r.f., measurement of, 3137
influence of detector time constant in. 1864
in semiconductor junctions, 1894
in semiconductors, distribution function of, 818
Hall-effect investigation of, 1101
shot, in junction diodes and transistors, 600
in p-» junctions, frequency variation of, 2123
in valves, theory of, 1581, use of correlation tensor in, 1582
in Si filaments, effect of illumination on, 1089
in Si microwave diodes, (D)601 1
in Si p-n-junction photovoltaic cells, 1899, 1900
in space-charge-limited diodes, 947
specifie, of PbS photocells, 2249
spectrum modifications on passage through nonlinear quadripole,
1644

statistical analysis of, use of Gram-Charlier series in, 2677
survey of theory of, 2308
in television, visibility of, 1234
therinal, null-indicating radiometers for, 222
sensitivity of radiometers for, 221
in travelling-wave valves, 622. 3579
for 3-2 ¢m A, measurements on, 3578
in u.h.f. amiplifiers, 62
in valves and transistors, 616
visual detection of pulse signals in, 129
v.Lf. spectrum analysis using speeded-up optical record, 2855

Nomograms, three-dimeunsional, practical techniques for, 510

Oscillations, of compressible ionized fluids, eigenfrequencies, of, 721

containing harmonics, synchronization of, theory of, 2333
damped, logarithmic decrement of, time variation of, 708
h.1., crystal diode for generating, 1888
in low-pressure discharges, survey of, 3692
at mm A, generated by magnetic undulator, 1034
nonsinusoidal, nonlinear distortion due to system response, 2012
plasma, in electron beams, 289

in external field, 3018

in hot-cathode valves, 633
relaxation, in triode-valve circuit with high grid resistance, 1652
subharmonic, in nonlinear systems, experimental investigation of,

977

with positive damping, 1374
at sub-mm A, generated by bunched electron beam in waveguide,
1036

synchronization of, nonlinear differential equation for, 3464

theory of, interrelation between Rayleigh’'s and van der Pol’s
equations, 3132

in thermistors and Ge point-contact rectifiers, 696

in time-variable linear systems, general analysis for, 2651

Oscillators, (See also Circuits; Signal generators)

a.f., stable, using point-contact transistor, 1335
blocking, using junction transistor with a>1, 1893

as radar pulsers, 3307

rapid-action, using transistors, 356
bridge-stabilized, general analysis for different forms of, 2997
constant-frequency, analysis for, 697, (D)2996
crystal-controlled, frequency stability of, 2998

Moscow conference on piezoelectricity, 2770
effect of electrical fluctnations on, 55
effects due to nonlinearity in, 53
fluctuations of amplitude and phase in, 1996
f.m., gain characteristic inside pull-in range of, 3560

noise in, 1649
heterodyne, very low-frequency, 59
influence of noise in, 1648
klystron, inherent frequency fluctuations of, 1997
LC, with amplitude limitation by biased diodes, 2667

frequency stability of, analysis for, 2337
with load coupled through long feeder, frequency stability of, 33¢5
Meacham-bridge, 1-Mc/s, using transistors, 1654
microwave, using cavity resonator and mol-cular beam, 402, 403,

3710
increase of Q factor by regeneration in, 348
using disk-seal valves, circuits and measurements for, 1658
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Oscillators, microwave, based on electron spin resonance, 3032
molecular-beam, theory of, 3709
mm-A, Cerenkov radiation as basis of, 1004
based on plasma oscillations in gas or semiconductor, 1681
multivibrator, bi-stable, design of, 1006
using junction transistors, 2340
triggered, stabilization of pulse duration in, 357
using triode-pentode valves, 2999
using negative-resistance elements, theory of, 3303
noulinear, frequency-response analysis of, approximate method for,
56

nonsinusoidal, 4-position flip-flop, topological analysis for, 2339
phase-shift, cathode-follower, 1005
RC, using transistors, 3308
wide-range, using d.c. coupling, 2335
3-phase, asymmetrical, for wide-band f.m. system, 1650,
effect of cathode impedance on, 1998
using point-contact transistors, frequency stability of, 1334
pulse, peak power of, method of determining, 211
survey of, 2338
thyratron circuit, for 240-V 10- us pulses, 3000
with continuously variable output, 2341
using transistors, 358
triggered, 2000
relaxation, phase-controlled, 1651
sawtooth, using junction transistors, 1999
stabilized, Pound, modification facilitating adjustinent of, 355
super-regenerative, transistor-type, 500-c’s, 3002
synchronized, rejection of unwanted tones and noise by, 2334
using tandem transistors, 3001
using transistors, for a.c. bridges, 529
temperature-stable, for telemetry, 2342
u.h.f., using double-ended lighthouse-type valve, 2589
valve, comprising nonlinear coupled systems, topological analysis
of, 2666
stability of, comnprehensive theory of, 54
variable-frequency, locked to crystal-controlled signal, §7
for S-band radar equipment, 3679
stabilized against resonator drift, 3306
u.s.w., with nonlinear capacitors, 3663
v.1.f,, using cathode followers as phase-shift eleinents, 1333
weakly coupled, mutual synchronization of, 3678
Oscillograms, accuracy of estimation of, 531
Oscillographs, light-beam, writing speed of, 530

Particle accelerators, betatron, energy stability of Illinois machine,
1176

15-MeV model for nondestructive testing, 877
20-MeV, at Manchester, 876
cascade-generator type, 4-MeV, 1506
circular, design of pole faces using electrolyte tank, 2503
with circular guide field, radiation damping in, 872
cyclotron, bearn characteristics of, method of improving, 3163
with sectional magnet, 3503
variable-energy, 229
e.s., for proton beams up to 3-25 MeV, 1838
linear, shunt resistance of, measurement of, 1813
using waveguide, effect of beam loading in, 230
giving 45-MeV clectrons, 879
review of, 878
for MeV particle energies, Budapest model with Van de Graaff
generator, 3845
proton synchrotron, at Birmingham, injection phenoinena in, 2860
at Canberra, 2858
synchrocyclotron, Liverpool machine, extraction of proton beam
from, 873
ronlinear extraction of beam from, 1508
synchrotron, bevatron, frequency measureiments on, 2483
constant-gradient, space-charge and ionization effects in, 2186
for producing 300-MeV electrons, 874
scattering of protons by residual gas in 2185
with storage rings to increase available energy, 3846
strong-focusing, betatron oscillations in, 2859, 3165
electromechanical analogue computer for studying, 2973
gas scattering in, 1840
influence of maguetic-field errors on betatron oscillations
in, 1509
influence of radiation on, 3504
linear theory of, 1839
oscillations due to radiation fluctuations in, 3164
required accuracy of alignment in, 875
340-MeV machine at Glasgow, 538
Particles, charged, motion of, in magnetic field, 2704
trajectories of, in magnetic field, floating-wire method of in-
vestigating, 1097
Permeability, higzh-frcquency. of conductors, formula and abac for,
307

measurement of, method using cavity resonator, for toroidal cores,
28

‘thin-sample’ slotted-line method for, 2845
r.f. permeameter for measurement of, 3482
Permeameter, modified Iliovici, 2164
Phase, indicator circuit for, fast-acting, 3835
measurement of, c.r.o. method for, accuracy of, 2484
in networks, error sources in, 3477
meter, a.f., using transistors, 1167
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Phase, meter, comparison-type, using delay line, 1166

shift, produced by quadripole, measurement of, 3479
shifter, microwave, using rotating helix, 321
90°, wide-band, 2645

Phosphors, alkaline-earth oxide and sulphide, activated with Eu, 1064

with associated donor-acceptor lumincscent centres, 2405

(Ca, Na,), P,0,, preparation and optical properties of, 2079

Ca,Si0,, influence of crystal structure on luminescence of, 1067

Ca,SiO.-Mn,l’:) and (Znl3e)Si0,-Mn, luminescence spectra of,
36

Cd fluorophosphate, P’b- and Mn-activated, 2408
CdsS, field breakdown of, 135
influence of Cu and Fe additions on, 3750
optical absorption spectrum of, 774
CdS-Ag, model for, 1734
CdS and ZnS, optical properties at 0-6-14-u A, 1062
crystal, inorganic, survey of properties of, 132
destructive effect of H+ ion bombardment on, 3752
dielectric-constant variation under infrared irradiation, 133
effects of positive-ion bombardment on, 445
electroluminescent, boron nitride, preliminary note on, 3081
dielectric dispersion of, 782
effect of electron traps in, 3755
temperature dependence of brightness waves for, 2761
high-conductivity, for cathodoluminescent lamps, 3756
impurity-semiconductor. statistical-kinetic theory of, 821
inorganic-crystal, physical chemistry of, 778
LaAlO, perovskite-type, experimental investigation of, 1065
Mgl*‘,.MgU.SiU}, lcontaining TiO, or TiO, + MnO, luminescence
of, 1066
MgO, field-enhanced luminescence of, 138
oxygen-dominated, effect of departure from stoichiometry in, 3397
recombination mechanism of, 3076
transparent coatings of, production of, 444
for tricolor television tubes, experimental investigation of, 783
{Zn, Cd)S, dielectric constant of, effect of illumination on, 2406
infrared stimulation and quenching of, 131
(Zn, Cd)S-Mn, efiects of electric fields on, 2760
(Zn, Cd)S-Mn and ZnS-Mn, under X-ray excitation, effect of
electric field on, 2081
ZnS, accumulation property and electron levels in, 775
effect of photo-irradiation in alternating field, 777
electroluniinescence of, characteristics of, 3754
frequency dependence of, 2082
mechanism of, 1071
theoretical and experimental investigation of, 2764
electroluminescent, dielectric behaviour of, 2411
influence of temperature on, 2409
time-average output of, 2410
experimegt:gl investigations of conductivity and structure of,
759

field-induced colour shift in, 3398
hexagonal, X-ray powder diffraction data for, 1735
with rare-earth activators, optical properties of, 2080
single crystals, electro-luminescence in, 781
under ultraviolet excitation, effects of electric field on lumin-
escence of, 2763
ZnS-Ag, deterioration caused by positive-ion bombardment in, 1070
lunminescence of, effect of electron bomnbardment on, 3592
ZnS-Ag and (Zn, Cd)S-Ag, effect of heat treatment on luminescence
of, 2762
ZnS-Cu, decay and temperature dependence of 3080
effect of red and infrared radiation on emission from, 443
clectron levels in, 2758
reduction of luminous output under intense excitation, 3079
state of Cu activator in, 134
ZnS-Cu, Cl, luminescent centres in, 776
ZnS-Cu, Co, capture and recombination cross-sections in, 442
effective cross-sections of photo-liberated electrons in, 2407
ZnS$-Mn filins, temperature variation of electroluminescence of, 1069
ZnS-type, spectral distribution of infrared-stimulated phosphor-
escence of, 1431
ZnS and CdS, infrared luminescence of, 3753
ZnS and (Zn, Cd)S, electroluminescence waveforms in alternating
fields, 446

Photocathodes, Sb with alkali metals, high sensitivity of, 608
Photocells, barrier-layer, Ge p-n junction, 615

Se, effect of radioactive radiation on, 2567
non-addivity in, 2921
time stability of, 613
electron-multiplier, with Ag-Cs photocathodes, dark current of, 930
cathode uniformity and other characteristics of, 297
with current amplification of 500 000, 299
dark-current instability in, cause and cure of, 610
duration and shape of current pulses in, 298
ilicker noise in, 3587
low-delay design using two-sided dynodes, 1896
noise in, hysteresis effect in, 929
optical-feedback effects in, 1580
for scintillation counting, focusing of, 3248
statistical study of multiplication in, 296
transit-time spread in, 2247
image-intensifier, realizable light gain in, 871
PbS p-n junction, preparation and propertics of, 3250
photoconductive, CdS, properties and applications of, 2248
Ge-filament, signal/noise ratio of, 2565
large-area, made from CdS powder with plastic binder, 612
using microcrystalline or sintered layers, 6
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Photocells, photoconductive, PbS, inertia effects in, 3249
specific noise of, 224
PbS, PbTe and PbSe, manufacture and applications of, 773
reduction of noise in, 1248
photoemnissive, discontinuities in saturation curves of, 609
flicker noise in, 3569
photodianode, operation with alternating magnetic field, 1895
spectral response of, apparatus for study of, 3568
vacuum-type, abnormal response of, 2905, 3567
photovoltaic, Ge, influence of diffusion on, 614
infrared-sensitive, crystal diodes and transistors as, 935
I’bS, preparation and experimental investigation of, 3251
semiconductor p-n junction, efficicncy as solar-energy con-
verters, 2250, 2566
Si p-n-junctions, noise in, 1899, 1900
spectral sensitivity of, temperature variation of, 1898
spectral sensitivity of, experimental determination of, 2246
Photoconductive materials, (See also Semiconductors)
amorphous Se and Sb,S,, time lag of, 3078
CdS, comparison of surface and volume cffects in, 2755
influence of Cu and Fe additions on, 3750
infrared quenching in, 1060
sensitization by cyanine dyes of, 2402
single crystals, dependence of photocurrent on magnetic field
in, 2756
slow build-up of photoconductivity in, 1061
CdS-Ag, model for, 1734
CdS and CdSe, investigation of conduction and infrared quenching
in,
cyanine dyes, 2401
Ge and Si, energy-band theory of, 772
PbS filins, effect of oxygen on, 3751
PbS, PbTe and PbSe, properties and applications of, 773
pyrolyzed celloghanc and orlon films, cxperimental investigation of,
3394

P,Zn,, trapping effects in, 3395
recotnbination mechanisin of, 3076
silver halides, electron mobility in, pulse studies of, 1057
SnQ,, relaxation of, 3396
spectral distribution curves for, 2753
stibnite (Sb,Ss), experimental investigation of, 479
survey of properties of, 768
Te, recombination processes in, 1430
Zn and Cd sulphides, selenides and tellurides, 770
{Zn, Cd)S phosphors, infrared stimulation and quenching of, 131
ZnS, and photo-luminescent modulation in alternating field, 777
thermoelectric force of, 2403
Photoconductivity, (Sce also Semiconductors)
of CdS, effect of infrared radiation on, 130
Photoelectric effect, in metals, review including Russian work on, 373
Photoelectric emission, (See also Electron emission)
from Ag directly into NaCl, TICl and T1Br, 2757
from ferromagnetic aterials, 1059
from graphite, ineasurements of, 771
of ietals exposed to ultraviolet radiation, 1058
use in demonstrating beats between independent light beams, 710
Photoelectricity, research on, survey of, 68
Photoemissive materials, Cs-Sb layers, optical and clectrical measure-
ments on, 3749
Photomagnetoelectric effect, in CdS, 2404
in Ge, saturation of, 2113
Photovoltaic effect, in PbS filins, variation with direction of illumina-
tion, 3077
Physics, statistical problem and theory of probability in, 1349
Piezoelectric materials, (See also Quartz)
BaTiO,, anisotropy of, 789
ceramics, constants of, 3082
effect of firing cycle on, 1434
electromechanical properties of, 2083
ultrasonic velocities in, 144
preparation by conversion of BaTiO(C,0,), . 4H,0, 3399
solid solutions, experimental investigation of, 3407
ceramic solid solutions, experimental investigation of, 1073
lithium sulphate and potassiun sulphate, optical spectrum of, 1063
Moscow conference on, 2770
production methods developed at British Post Office Research
Station, 2416
Q@ factor of, method of measuring, 2479
r.f. absorption spectra of, 455
Rochelle salt, infrared absorption spectrum of, 2089
Plasma, carrier d;;;ity in, pulse-probe method for determination of,
6

charge segregation and oscillations in, magnetohydrodynamic
theory of. 3346
conductivity of, calculation of, alternative methods for, 1366
theory of, 382
electron, e.m. radiation from, 3706
electren oscillations in, 86
e.1. wave interaction experiments in He, 1383, 3351
Faraday effect at 10 kMc/s in, 732
floating-probe methods for measuremeunts on, 2687
kinetic theory for case of ‘Maxwellian’ molecules, 2691
Langmuir-probe method of investigating, theory of, 1024
in tnagnetic field, particle transport in, 1030
magnetohydrodynamic shock waves in, structure of, 2701
oscillations in, dipole resonant mode of, 2693
in external field, 3018
potential discontinuities in, 3339
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Plasma, stationary waves in, 2029
in stellar atmospheres, effect of agnetic field on convective
instability in, 3371
thermal conductivity of, 1029
waves in, theory of, 731
Potential, distribution in grids, partial-difference cquations for, 1019
of insulating ;ur:aces, vibrating-capacitor method for measuring,
0

of multipoles, analysis for, 2349
Potentiometers, a.c., for amplitude and phase measurements, 3148
for feeding digital data into computer using teleprinter tape, 1314
switch-dial, for low-resistance applications, 3487
Power, measurement of, for pulse generator, 211
microwave, measurement of, application of Hall effect to, 1488
resistive-film radiometer for, 1829
at 3 cm 4, efficiency of thermistors and bolometers for, 525
Power supplies, (See also Batteries; Generators)
balanced, providing equal and opposite voltages, 3537
for c.r. tube, using transistor oscillator, 3887
using Ge and Si p-n junctions bombarded by 8 particles, 2437
for instrument calibration, high-power, 1554
isotope-irradiated photocells as, 2367
low-ripple, regulated, for 350-1000 V, 572
based on photovoltaic conversion of solar energy by semiconductor
p-n junctions, 3769
semiconductor solar-energy converters as, 3538
for telecomnu;;ﬂ:;tions, automatic, ‘no-break’ arrangements for,

transistor-oscillator unit for, 1555
using valve rectifiers with capacitor input, design of, 912
vibrators, survey of, 1216
900-V, using transistors, 3539
Probes, for microwave near-field measurements, 2170
magnetic, for measurements on synchrotron, 2849
Public-address systems, for open spaces, arrangement of loud-
speakers for, 3628
using radio carrier, 2278
stereophonic, open-air, at Hollywood, 317
Publications, radio, in U.S.S.R., 2269
Trans. Inst. Radio Engrs, Index 1955, 2594
Pulses, at cm A, transmission in waveguide and cavity resonator
systems of, 344
measurement of amplitude of, c.r.o. method using direct-voltage
calibration, 2844
measurement of, standard 55 I.R.E. 15.51 on, 517
microwave, regencration of, in repeater chain, 1655
mus, transmission-line devices for use with. 60
for waveguide testing, 1808
separate trains of, frequency of coincidence of, 902
technique for measurement of mus time intervals, 2835
Pyroelectric effect, See Ferroelectric materials,

Q-factor, of cavity resonators, measurement of, 3141

of magnetron cavity, directional-coupler method of measurement
for, 2493

of piezoelectric crystals, method of measuring, 2479

Quartz, (See also Resonators, piezoelectric)
adsorption of NH, on, 3426
anelasticity and dielectric loss of, 3811
artificial, technique for eliminating bubbles in, 841
charging of surfaces by each other, 447
crystals, relaxation processes in and @ of, 2826
dielectric constant of, tempcrature and frequency variation of, 1474
dielectric losses, at low temperatures and low frequencies, 451

and polarizability of colour centres in, 2768
dislocations in, experiments demonstrating, 842
fused, velocity of ultrasonic waves in, 1131
investigation of piezoclectric oscillations in, X-ray diffraction
method for, 1473

piezoelectric structure of, 3083
rutile inclusions in, intergrowth of, 2460
and silica compounds, effect of u.v. and X-ray irradiation on, 3460
single-crystal, density in relation to immperfe«:tions in, 838

Radar, airborne, equipment for weathcr indication, 1426
video amplifier using transistors for, 3322
weather-surveillance, commercially available equipment, 435
for airport terminal, Type-5232, 3387
automatic tracking systems, French-type, 3389
automatic tuning and a.f.c. system for, 2075
detection of pulsed signals in noise in, 439
echoes, from mixture of ice and air, back-srattering coefficient for
1-10 cm A, 899
from birds and insects, 3742
effect of a.g.c. on tracking noise in, 2747
clevation-angle mecasurement by, 2746
f.m., high-accuracy, 3746
for mercantile marine, 3072
harbour surveillance system at Dunkirk, 1727
high-resolution pulse technique for, 1808
in H.M. telegraph ships, modernization of, 2539
illumination of operation rooms and signal detection threshold, 1730
marine, and na;\-izgation aids, symposium on, at Boston, Mass., 1954,
726
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Radar, marine, ramark beacon for use with, 1056
modulators for, frequency divider for synchronizing. 359
and navigation aids, international conference at Scheveningen,
1955, 123
network with centralized control, 1728
polarization power scattering matrix for, 1425, (D)2399
portable, for aircraft landing system, 126
p.p.i. display, combined with computed position markers, 2398
relay systems with campressed bandwidth for, 3744
primary, a.f.c using reflex klystron for, 3068
probability of detection and number of illuminating pulses in, 3067
pulsed, with circular polarization, reduction of rain clutter at
3 cm A, 763
range of, improved method of calculating, 1427
resolution 02 echoes from closely spaced reflecting layers with,
76
search-type, angular accuracy of, 3747
servomechanisms for, stability and time response of, 269
rain observations at Poona, 127
reception of weak signals in noise, review of methods for, 3743
recommended procedure for operation and data collection during
severe weather, 2074
reduction of clutter in, by use of logarithmic receivers, 2076
reduction of rain clutter in, turnstile waveguide system for, 1729
reflections from metal strips in, 1731
sea clutter, in, 3390
secondary surveillance systems, 3388
simulator, storage-tube type, 2077
for training purposes, 3745
using ultrasonic delay line, 3070
3-dimensional, 3071
test equipment using transistor pulse generator for, 2496
thunderstorn observations by, 765
vehicle-speed indicator systemn using, 1732
vertical coverage diagram for, effect of rough sea surface on, 438
video testing based on transient response in, 2474
1-25-cm-A cquip4mcnt, deteetion of clouds and precipitation by,
2749

Radar Research Establishment, Malvern, organization and program
of, 3596
Radiation, (Sec also Aerials)
e.m,, Cerenkov, from bunched electron beams near medium with
complex refractive index, 3350
from electron in magnetic field, 2364
theory of, 3700
due to gyromagnetic resonance in Penning gauge, 73
from electron plasma, 3706
mm- A, use of bunched electron beams for producing, 3701
‘tnolecular-ringing’, from olecules driven by e.m. field, 3707
from molecules in h.f. field 3033
due to motion of charges near inhomogencity, 3708
quantum theory of, survey of, 2011
from source on metal body, effect of surface curvature in, 3702
particle and vy, effects in solids due to, 2034
Radio astronomy, (See also Cosmic radiation, r.f.; Solar radiation)
absorption of 3.5-in radiation in nebula NGC 6357, 1395
acrial smoothing of brightness distribution in, graphical method
for correction of, 98
cosmological sigunificance of radio stars, 405
distribution of radio stars, discrepancies between results of different
observation methods in, 3712
early history of, 2706
emission from galactic deuterjum, observations of, 3039
emission from novae and supernovae at 3-5 m A, 2708
galactic halo and origin of cosmic rays, 2035
galactic survey at 400 Me/s, 735
identification of Class-11 radio stars, 1394
International Scientifiec Radio Union speeial reports on, 1043
lunar occultation of radio source in Gemini, 97
Magellanic clouds, determination of masses of, 2709
motions of, 21-cm- A study of, 1702
measurement of diameter of radio stars using interferometer with
post-detection correlation, 1760
nature of radiation from galaxy NGC 4486, 3356
observations, of Crab nebula during eclipse by moon, 2711
of deuterium in galaxy at 91-6 cm A, 408
of diserete ewmitters on 3:2 cm A, 1044
on some bright galaxies, 736
polarization measurements on radiation at 1-9 m A from three
intense sources, 3714
radiation, from Jupiter on 18-3 Mc/s, 2710
from Venus at 11 m A, Class-11 type, 3358
impulsive type, 3357
radio-star seintillations, correlation with spread-F echoes of, 2731
r.f. source near galactic centre, observations at 3-5 m A on, 3713
r.f. source Hydra-A, angular-size variations of, 1703
intensity variations of. 1701
r.f. souree on Jupiter, location of, 406
mechanisny of radiation from, 407
nature and spectrin of, 2036
seintillations of stars at 50 Mc/s, 422
survey of cosmie sources at 600 Mc/s, 2707
telescope, Harvard University 60-ft instrument, 3715
upper-atmosphere investigations by, 2368
Radio links, Austrian u.s.w. network, 1548, 3534
Italian Post Office network, Bologna-Pisa extension to, 25635
mierowave, Japanese, using reflex cireuit with travelling-wave
valves, 121
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Radio links, microwave, relay, between Saint John and Halifax, 2537
wide-band, survey of construction techniques for, 568
pulse. for multiplex W/T, R/T and program transmission in Greece,
1207

transiuission problems, review of, 2199
v.h{., f.m., between Puerto Rico and Virgin lslands, 2536, 3218
long-distance between Shetlands and Norway, 3879
Radiometers, comparison of modulation and 2-receiver types, 535
for thermal-noise measurenients, null-indicating, 222
sensitivity of, 221
Radiosonde, Type-MD 1, for measureinents of refractive index of air,
7

Radiotelegraphy, (See also Comnmunication systems, etc.)
communication ciccuits, differences in reception in two directions
on, 3208
frequency-shift system, desirability of a.f.c, in receivers for, 253,
(D)2209

Janet system using meteor-trail transmission path, 3533
multiple-frequency-shift system for, 564
signal waveform in, influence on adjacent-channel interference of,

2
technique adapted for v.h.f. trans-horizon propagation, 2532
using T.0.M. equipment with automatic error correction, observ-
ations at Frankfurt a. Main, 2533
Radiotelephony, (Sce also Communication Systems; Radio Links)
Copenhagen-Thorshavn link, 3217
Radomes, sandwich-structure, design of, 1965
Reactance, measurement of very low values by Q-meter method, 522
Reactors, crossed-field, operating mechanism and applications of, 339
for magnetic amplifiers, optimum core shape for, 340
saturable, frequency dividers using, 359
in magnetic amplifiers, behaviour of, analysis of, 3320
use in pulse generators for radar modulators, 36
Receivers, (See also Television)
broadcast, Japanese, using transistors, 3204
communication, single-heterodyne, Type-BX925A, 3527
Tclefunkclns;ack-mounted installations for telegraph services,
6
design for reduction of fire hazards due to, 3205
double-superheterodyne, for telemetry, 2526
{.m., design giving improved capture ratio in, 3865
fixed-tuned, 2880
interference radiation from, methods of measurement of, 3826
narrow-band, filter requirements for minimizing impulse noise
in, 2523
embodying pulse-counter discriminator, 2524
switched-tuned, with reactance-valve a.f.c., 3526
for frcquency-shifzt radiotelegraphy, desirability of a.f.c. in, 253,
(D

noise factor of, chart showing relation to bandwidth and aerial-
cireuit power, 553
selective circuits for, efiective noise bandwidth of, 903
signal-seeking. circuit for stopping secking action in, 555
superheterodyne, alignment of, 3866
high-selectivity, for 6-36 kc/s, 3530
pentagrid converters for, 3590
v.h.f./u.h 1., for field-strength recording, 3528
s.w., communication, Type E104, 556
tuned r.f., 554
Reception, (See also Field strength; Television; Wave propagation, e.m.
diversity, efiect of signal correlation on advantage gained from, 186.
for u.h.{. long-range communications, 254
statistical analysis for, 3525
theory and practical circuit for, 2881
{.m., ‘spitting’ effeet due to insufficient bandwidth in, 552
in noise, statistical theory of, 557
on radiotelegraphy circuits, differences in the two directions of, 3208
of weak radar signals in noise, review of methods for, 3743
Rectification, at Cu-Cu,O junction, effect of crystal orientation on, 2809
Rectifiers, (See also Semiconductors; Valves, crystal)
erystal, chart for evaluating constants of, 2241
Cu,0, capacitance of, temperature dependence of, 270
Ge, alloyed-junetion, Type-EW54, 1217
point-contact, oseillations in, analysis for, 696
influence of contact-surface state in, 3240
power-type, 2886
physical and engineering aspects of, 574
half-wave eircuits, characteristics of, 3888
ignitron, semi-conducting igniters for, 272
p-i-n, dependence of eurrent density on width of intermediate zone
in, 598
power, Ge and $i p-n-junetion types, review of development of, 2885
Si diffused-p-n-junction types, 3225
Si diffused p-i-n junction, theoretical investigation of char-
acteristic of, 3226
Se, effect of various impurities on, 271
cffectiveness of CdSe intermediate layer in, 165
for radio ;m(41 television equipment, performance and rating of,
35

Si, use as ion detectors, 2181
Si-junction, production and propertics of, 3889
TiO,, for high-temperature operation, 1218
Refractive indices, of gases, at 72 kMc/s, 1016
Regulation, (See also Control systems; Stabilizers)
automatic, U.S.S.R. bibliography for 1954, 537
thyratron grid-control circuit for, 2223
Relay systems, (Sce also Communication systems; Radio links; Tele-
vision}
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Relay systens, for local distribution of broadcast material, 1210
v.h.f., for British Forces broadcasting network in Germany, 1213
Relays, cryotron, based on control of superconductivity by magnetic
field, 1980
frequency-sensitive, using ‘diode-pump’ integrator, 1007
with inactive zone and hysteresis, transfer function of, 1979
Russian bibliography for 1950-1954, 680
Research, institutes, clectrical engineering, Italian, Galileo Ferraris,
957
literature, organization for dissemination of, 1600
radio, international cooperation by U.R.S.1. and 1.R.E. in, 3264
Resistance, of IFe-Ni alloys, cffect of mnaguetic field on, 1777
of glass, d.c. method for determination of, 521
measurcment of, survey of methods tor, 3151
of metals, at high current densities, 450
of superconducting tin at 7-3 x 10! ¢/s, 1776
standards of, Ni-Cr-Al-Cu ‘evanobhin’ alloy wire for, 3085
of varions materials in various geometric fors from 10 ¢/s to
100 kMc/s, calculation of, 1634
very high, Townsend circuit with slide-wire cylinder for measure-
ment of, 3473
of water and electrolytes, 1.f. measurements of, 520
Resistivity, nicasurement of, 4-probe apparatus for, 2476
of etals, clectron-phonon-interaction theory of, 1355
heated by high-density curreats, 3690
in magnetic field, thermodynamic theory of, 1390
of semiconductors, measurenent of, four-probe method for, 1100
microwave measurement of, resonant-cavity method for, 2158
of thin metal films, 3762
Resistors, coaxial, with tractrix-profile outer condunctor, 2313
composition, contact noise in, 34
high-temnperature operation of, effect on length of life of, 2316
injection-moulding process tor, 35
impedance of, frequency variation of, 33
nonlinear, bridge tor measurements on, 2854
positive, frequency conversion with, 2978
SiC, voltage-deptlandcut, ineasurements to determine mechanisin of,
2514

Resonance, (See also Absorption)
cyclotron, under anomalous-skin-effect conditions, 3334
and energy-band structure in Bi, 2140
in semiconductors, theory of, 3421
electron, report of (eneva conference on radio-frequency physics,
3031

spin, applieation in microwave oscillators and amplifiers, 3032
ferrimagnetic, solutions of cquations of, 1122
ferromagnetic, microwave, in Mn ferrites, 1791

in Ni-Fe ferrites, 492

and permeability of e, 2134

possible source for line width in, 2033
gyromagnetic, in Penning gauge, r.{. radiation due to, 73
magnetic, effect of pertubing oscillatioas on, 1386

of ferrites in u.h.f. circularly polarised field, 2455

in InSb, 1108

and Gasb, 1107

line widths and relaxation times in, 1388

at nun A and cm A, in a-Fe,O,,

nuclear, fluxmeter based on, 3480

influence of field inhomogeneity in, 404
radio-spectroscope study of, 1694

nuclear-spin echoes in, information storage by, 1038
microwave, in o-Fe,0y, 2132

cyclotron, in Ge-Si alloys, 1456

in Ni and Ni alloys, experimnental investigations of, 829

paramagnetic absorption, in metals, 186
nuclear, in rang; 700 Mc/s—1 kMc/s, spectrometer observation of,

1696

paramagnetic, autodyne detector for, theory of, 1664
in glass, 502
measurenents on qa-diphenyl-g-picryl hydrazyl at 20 Mc/s,
2703

in transition-group ions, survey of, 2139
Resonators, (See also Piezoelectric materials)
acoustic, hollow-wedge, 1
perforated-panel, coupled vibrations in, 3617
sound absorption by, influence of geometrical arrangement on,
36

cavity, almost conical, theory of, 1640
coupled, parabolic-tube, 2656
theory of, 2655
cylindrical, analysis for, 685
design method using curvilinear coordinates for, 3669
containing dielectric, natural frequency of, 2657
effect of ferrite sphere on frequency of, 2658
cxcited harmonically by bunched electron beamn (‘harmodo-
tron’), 1000
excited by thin aerials, theory of, 1641
containing ferrites, field distribution in, 347
tnodes of oscillation in, etfect of short-circuit on, 686
Q of, measurement of, 3141
shunt resistance of, calculation of, 1324
spherical-frustum, 2654
step-by-step method for design of, 17
transmission of pulses in, analysis for, 344
crystal, analysis for vibrations of, 1322
with divided electrodes, quadripole equivalent network for,
2653

Moscow conference on piezoelectricity, 2770
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Resonators, high-Q, piezoclectric and magnegostrictive, equivalent-
circuit constants of, 3476
linear, general theory of, 2650
piczoelectric, multimode, electromechanical coupling coefficients in,
647

Q factor of, pressure dependence of, 3668
determination of, 523
quartz, au‘tomatic vacnum-plating equipment for production
of, 503
for frequency stabilization of osci Jators, 2998
overtone, for 40-50 Mc/s, 2330
spectruin analyser for, 202
temperature coefficient and overtone order of, 346
temperature variation of frequency of, 1323, for different
cuts, 1639
RLC series circuits, analysis for transients in, 2329
travelling-wave, using directional coupler with waveguide loop,
1325

ultrasonic, quartz, radiation resistance of, experimental deter-
mination of, 1282
Rheostats, concavity of resistance/shaft-position characteristic of,
5, 32
Rubber, conducting, properties and applicatioas of, 1143

Scattering, (Sce also Diiraction; Sound; Wave propagation)
of e.m. waves, from ravaom surface, 1382
of light, by inhomogencous solid, 1353
Screening, magnetic, by i.on tubes, 2367
Seals, ceramic/metal, design of and materials for, 193
Semiconductors, (Sce also Lrystals; Pnotoconductive materials, etc.)
Ag,Te, elcctrical and optical properties of, 2801
in alloys, valence and atomic size of, 2798
AlSb, effect of impurities on conduction mechanism in, 1106
aromatic hydrocarbons, clectrical properties of, 2093
Band B,, Al, frequency and temperature variations of conductivity
of, 504
Bi,0,, eonductivity measurcnients on, 3119
bipolar dittusion in, for case of spherical symmetry and external
field, 2097
mathematical analysis for, 1752
Bi,Se, and Bi,Te,, diffusion of Sn and Sb &1, 1110
Bi, Tey, thermal conductivity of, 2449
thermoelectric properties of, 1083
carbon, experimental investigation of, 2783
carrier-concentration disturbances in, analysis for, 792
carrier lifetime in, ‘light-disk’ method of measuring, 795
CdS, hole mobility in, evidence for, 3791
single erystals, noise at high ficld strength in, 3792
CdTe, dielectric constant of, 3790
electrical properties of, 3789
optical properties and energy gap of, 3440
ceraniics based on WO,, preparation and properties of, 3109
characteristic times of electronic processes in, 3414
chemical bond in, 2781, 3422
chemical interaction between impurities i, 3409
compounds, binary, zone-melting processes for, theory of, 2810
intermetallic, energy levels in, effect wf impurities on, 1748
isomorpnism o1, 2096
with My, electrical properties of, 1753
photocttects in, 769
possible compositions of crystals in, 2095
stoichiometry of, 3412
symposium on, 145
with zinc-blendestrncture, photoclectric properties of, 2779
with measurable vapour pressure, zome-melting processes for,
3445

of Se and Te, 2091
ternary, of Tl, Sb, and As selenides, :xperimental investiga-
tion of, 3417
of T1-Sb-Se, experimental investigation of, 1751
T1,Sb,sSe,, structure of, electron-diraction study of. 2448
concept of hole in, network-analogy explanation of, 1746
conduction in strong electric fields in, equations for, (D)458
conductivity and Hall etfect in, 2092
conferences, U.S.S. K., 1953, 459, 3767
contacts between, licld-emission effects at, 1084, 3091
copper phthalocyanine, photoelectric properties of, 2428
CrSb,, thermoelectric properties of, 3773
crystal structure of, X-ray camera for investigating, 840
CsCl conductanee mechanisms and thermal transition in, 1103
Cs,Sb, secondary emission from, 3787
Cu and TI1 salts, spectral lines attributable to exciton in, 2099
CuFeS,, rectifying and other properties of, 164
Cu,0, contact phenomena observed with, 3441
crystal growth at high temperature, 2799
in Cuy0-Cu system, effect of oxidation temperature on con-
ductivity of, 159
excitation spectrum of excitons in, 3104
exciton absorption in, 1769
films, surface structure and contact potential difference of, 3106
intergrowth with Cu of, 3442
lattice defects and absorption of e.m. radiation by, 2446
occlusions of CuO in, 3105
surface conductivity of, 2117
current noise in, rcillaltilve influence of majority and ininority carriers
on,
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Semiconductors, current noise in, theory of, 480

theory of 1/f spectral distribution of, 817
cyclotron resonance in, theory of, 3421
degeneracy of electron gas in, review of work on, 2426
with degenerate ;’:lzesncc band, transport of heavy and light holes
in,
diamond, electrical and optical propertics of, 2784, 2785
electronic band structure of, 3774
experimental investigation of, 463
theory bascd on ‘defect bond’ for, 2786
with diamond structure moditied by alloying or pressure, energy
levels of, 839
diffusion of electrons and holes down temperature gradient in, 1079
drift-mobility measurements on, diffusion effects in, 2777
effect of magnetic field on, theory of, 2100
effects of particle and y radiation on, 2034
effects of pressure on, 2424
electron mobility of, correlation with heat of formation of, 3418
energy gap of, determination from diffuse retlection spectra, 2101
field emission from, theory of, 717
fluctuations of numbers of electrons and holes in, calculation of,

formation of p-n junctions by solute redistribution during solidifi-
cation in, 1758
GaSb, effects of fast-neutron bombardment in, 1770
Ge, absorption of 39-kMc/s radiation in, 3100
acceptor levels in, theory of, 808
action of etchants on, 2106
amphoteric impurities in, 1763
as anode in clectrolyte, experimental investigation of, 3785
avalanche breakdown in, 471
barrier-layer photoelectric efiect in, influence of diffusion length
and surface recombination on, 614
carrier-deficit phenomena in, 1096
carrier lifetime in, temperature dependence of. 3098
conductivity of, cffect of surface treatment on, 1448
cyclotron resonance in, observation of quantum effects in, 1093
cyclotron resonance of holes in, theory of, 1092
diftusion of Sb, As and In in, 809
dislocations in, electrical properties of, 3428
along grain boundaries, 1761, 1762
microscope obscrvations of, 466
theory of, 3427
doped, with Au, properties of grain boundaries in, 469
with Cu, recombination and trapping in, 3781
with Mu, photoconductivity in, 3435, properties of, 1091
with Ni, carrier capture probabilitics in, 1764, impurity-
type conduction in, 2792
doubly chz;rged impurity sites in, experimental investigation
of, 0
effect of gamma radiation on, 3438
effect of heat treatment on charge carriers in, 2104
effect of hcating on, lifetime of minority carriers in, 2794
effect of magnetie field on, experimental investigation of, 2114
effect of plastic deformation on optical properties of, 154
effect of pressure on electrical properties of, 1452
effect of water vapour on current at p-» junctions in, 3433
elastic constants of, X-ray investigation of, 475
clastoresistance of, temperature dependence of, 1450
electrical properties at low temperatures of, 153
electrolytic c‘;ching technique for revealing junctions in, 473,
244

electrolytic-stream e¢tching technique for, 2797
electron mobility in, field dependence of. 3782
energy-band structure deduced from magnetic data, 472
energy-level calculations for, corrections for comnplex band
structure in, 470
etching at grain boundaries in, 1446
etching rate of, experimental investigation of, 1445
evaporated films, structural changes due to impact of electron
beam on, 811
excess-current noise in, 1454
I'araday rotation of microwaves in, 1098
features revealed by clectron-microscope exainination of
etched surfaces, 1447
filaments, spectriim of excess noise in, 2445
galvanomagnetic properties of, 155
growth of crystals from germane, 3777
growth twins in, 3101
hole trapping after electron bombardment in, 3780
infrared absorption in, 2110
junction formation by melt-quench process in, 1453
longitudinal photomagnetoclectric etfect in, 1449
magnetic-susceptibility study of, 1451
minority-carrier extraction in, 1443
minority-carrier lifetime in, effects of dislocations on, 2440
Nernst cffect in, 3437
noise in, Hall-effect investigation of, 1101
n-tvpe, magnetic susceptibility of, 2107
magnetoresistance of, 3783
mobility of clectrons in, 2111
oriented, tlall effect in, 2112
photoelectric emission from, 2754
photonmagnetoelectric effect in, saturation of, 2113
plastic tlow in, delay time of, 2443
p-n junctions. obtained by pulse heating in, 3434
temnperature dependence of photocurrent in, 1097
water-vapour-induced current on, 807
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Semiconductors, Ge, p-type, effect of neutron bombardment on, 468

precipitation of Cu in, 1090
production of single crystals by zone-levelling technique, 3102
radioactive isotope Ge®3, observations of disintegration of, 3784
rate-grown junctions for h.f. transistors, 467
recombination in, photoconductance-decay method for study-
ing, 810
at thermal acceptors and donors, 2105
recovery from eficcts of Cu contamination in, 1094
removal of Cu from, 1444
resistance of, effect of contact pressure on, 1095
variation in magnetic field, 2796
self-diffusion in, 3429
single crystals, direction of slip in, 1099
solubility and diffusion of Ni in, 3779
surface conductance of, effect of pulsed fields on, 1768
surface phenomena in, review of, 2108
surface potential of, effect of water vapour on, 3097
surface preparation and resistivity measurements on, 1100
surface propertics of, 3431
surface reaction on, 3778
surface recombination in, in electric field, 3099
relaxation effects in, 2442
surface recombination velocity in, determination fromn infrared
absorption of, 2109
effects ot surface potential and ambient atmospherc on,
2441

photoelectromagnetic method of investigating, 1766
surface states on, rectification characteristics as evidence of,
1767

thermal acceptors introduced during quenching of, 1765
thermal conductivity of, 474
thermally induced acceptors in, 2793
thin filtns of, crystal structure of, 2459
trap activation energics in, 3432
work function of, temperature variation of, 2795
Ge and Ga, L spectra of, 3436
Ge and others with diamond structure, characteristics of dendritic
plates of, 156
Ge and Si, calculations based on warped energy surfaces for, 1759
chemical interactions among defects in, 3092
crystals, cutting technique for, 1441
dispersal of hydrogen in, 3776
effect of one impurity on solubility of another, 2787
infrarcd absorption and oxygen content in, 2433
ionization by collision in, 2436
junctions, effect of water vapour on conduction at, 805
electron-voltaic effect produced by g particles in, 2437
minority carrier lifetime in, effect of dislocations on, 2435
optical absorption of, 465
photoconduction in, 772
physics of, 806
pulled single crystals, defects in, 3775
shaping by electrolytic etching of, 2432
surface states in, 2434
Ge-Si alloys, cyclotron resonance in, 1456
experimental investigation of, 812
galvanomagnetic effects and energy surfaces in, 3786
magnetoresistance study of, 1455
Ge-Si and other alloys, preparation by electrolysis of, 3103
grain-boundary effccts in, 3086, 3764
graphite, ctfect of neutron bombardment on, 3424
magnctic susceptibility of, theory of, 1113
photoelectric emission from, 771
review of investigations on, 803
grey tin, Hall-effect measurements on filaments of, 3795
doped with Mn, experimental investigation of, 478
Hall constaut of, saturation value of, 801
Hall cffect in, measurcment of temperature variation of, 3155
and magnetoresistance of, apparatus for measurement of, 3444
high-conductivitv, with quasi-inetallic properties, theory of,
2094

history of developinent of, 797
‘hot-electron’ problem in, 464
impurity scattering in, 2103
impurity traces in, comparison of methods for determination of, 796
impurity-type, activation energy of, theory of, 1749
lumincscence and concuctivity of, statistical-kinetic theory of,
821

magnetic susceptibility of charge carriers in, 1747
plasma oscillations in, 1681
theory of, 3416
InAs, pressure dependence of electrical properties of, 1771
InAs and InSDh, effective electron mass in, 3793
infrared absorption in, theory of, 794
infrared Faraday effect in, 1022
infrared reflectivity of measurements of, 1077
injected charge carriers in, solution of transport equations for, 1439
inP and GaAs, preparation and properties of, 3107
InSb, carrier mobility in, 3443
effect of pressure on, 161, 162
effect of pressurc on Hall coefficient and resistivity of. 3794
effective mass of electrons in, 815
cffects at grain boundaries in, 2804
effects of illumination and magnetic ficld in, 2429
elastic constants of, 2802
electrical propertics at low temperatures of, 160
galvanomagnetic effects in, 477
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Semiconductors, InSb, high-purity, mecasurements of conductivity and

Hall coefficient of, 1772
infrared absorption in, 814
interpretation of, 2119
lifetime of added carriers in, 1773
low-temperature conductivity of, measurements of, 2803
magnetic resonance in, 1108
magnetic susceptibility of, 163
magnetoresistance anomalies in, 2805, 2806
optical properties at 202004 A, 2118
preparation and determination of carrier masses for, 3108
purification of, 2808
recombination radiation from, 2807
single crystals, patterns observed on nelting, 1774
thermoelectric power of, 813
thermomagnetoelectric effects in, 2120
InSb and GaSb, nuclear magnetic resonance in, 1107
intrinsic, degeneracy in, graphical treatment of, 460
ionic, Hall effect in, theory of, 1757
irradiation effects in, survey of, 457
lattice scattering in, theory of, 148
lifetime of excess current carriers in, 2098
metal contacts on, rectification properties of, 157
metal nitrides, production and electrical properties of, 1102
MgO, conductivity induced by electron bomnbardment in, 158
sign of photo-induced charge carriers in, 2115
Mg,Sn, properties of, 1104
micromanipulators for use in research on, 2811
minority-carrier lifetimnes in, measurement of, 147
modulated-light-spot method for determining, 1081
mobility of minority carriers injected by light in, experimental
determination of, 1082
multi-electron theory of, 3415
negative magnetoresistance effect in, 3413
negative photoefiects in, 1754
Nernst effect in and thermoelectric power of, 3766
NiO, thermomagnetic study of, 245
NiO and related compounds, relation of magnetic structure to
conductivity of, 462
noise in, distribution function of, 818
theory of, 3796
n-p junctions in, I/f] characteristic of, 2427, 2775
n-type, lifetime of holes in, 1080
optical transitions at impurity centres in, theory of, 3770
organic, experimental and theoretical investigation of, 1457
with parallel junctions, analysis for transport of carriers in, 1750
PbS, a.f. current noise in, 1109
intrinsic resistivity of, determination from measurements on
p-n junctions, 816
PbSe, PbTe and PbS, carrier lifetines for photon-radiative re-
combination in, 2121
hotomagnetoelectric effect in, 2780
or photovoltaic conversion of solar energy, choice of, 3769
p-i-p structures, negative //V characteristic of, 2776
p-n junctions in, frequency variation of shot noise in, 2123
influence of growth rate and stirring on, 3765
theory of current flow in, 3087
radiative transitions in, 798
recombination at dislocations in, 461
rectification at n-p junctions in, theory taking account of space-
charge region in, 2122
research in, symposium at Ottawa, February 1956, 2778
resistivity of, microwave measurement of, 2158
4-probe apparatus for measurements on, 2476
resistivity and carrier lifetine of, modified Q-meter method for
measuring, 3824
resistivity and Hall-coetficient measurements on, 201
scattering of carriers by charged impurities in, 149
Se, absorption edge of, teniperature dependence of, 3423
conductivity measurcinents on, 2782
electron-diffraction study of crystal structure of, 2102
influence of light on absorption of e.m. radiation by, 2431
possibility of combination with halogens, 802
Se and Te, X-ray absorption study of, 1440
secondary-emissive, Ni-Be and Ni-Mg for use in nonlinear resistors,
8

0
Si, adsorption of NH, on, 3426
avalanche breakdown at junctions in, emission of light associ-
ated with, 3096
carrier lifetiine in, measurements of, 3094
diffusion of donors and acceptors in, 3095
doped, with As, paramagnetic resonance in, 3425
with B, electrical properties of, 1442
with In, optical-absorption and photoconduction measure-
ments on, 150
drift mobility of minority carriers in, 2790
edge dislocations in, infrared photographs of, 2438
elastic constants of, X-ray deterinination of, 152
electron multiplication in, theory of, 3093
impurity levels in, studies of infrared absorption due to, 1086
noise in, effect of illumination on, 1089
n-type, trapping of holes in, 1087
p-n junctions in, luminescence at breakdown voltage in, 1088
p-type, lifetimme of electrons in, 1085
radiation resulting from recombination in, 2789
resistivity of, modified 4-probe method for measurement of,
3138

spin resonance of impurity atoms in, 151, 1760
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Semiconductors, Si, spiral etch pits in, 2788
surface recombination velocity of, techaique for reducing, 2439
use of metal hydrides as fluxes for soldering to, 381
SiC, energy-band structure of, computatiorns of, 2791
single-crystal, densities in relation to imperfections in, 838
solar-energy converters using, 3538
surface barriers at contacts between, 3410
surface conditions of, theory of, 146
surface conduction in, effect of adsorbed gas on, 1672
surface phenomena in, conference on, 3768
surface potential and charge distribution of, determination from
variation of conductance with field, 107
surface recombination velocity of, determination based on photo-
magnetoelectric effect, 3088
Te, Nernst-LEttingshausen effect in, 1756
Te-Se liquid sol4ultions, temperature depcnd?nce of conductivity of,
3419

thermal characteristics of, measurement of, 1755
thermal conductivity of, 799, 3089, 3090
and thermoelectric power, 3771
thermocouples using, 2430
thermoelectric effect in, effect of transverse magnetic field on, 3772
theory of, based on ‘many-valley’ energy model, 2423
survey of problems in, 3420
theory of h.f. conductivity in, 3411 '
TiN and TiC filins on SiO,, 2447
transistor action in, origin of, 1458
transport properties of, kinetic-theory derivation of, 2420
unipolar conduction at boundary with metal, 791
use in thermoelectric cooling devices, 3224
use in thermoelectric generators, 3227
zinc blende and InSb, charge-carrier mobility and pjezoelectric
properties of, 2116
ZnAs,, preparation and properties of, 2800
ZnO, conductivity at surface of, experimental study of various
influences on, 1105
Zn$, adsorption and surface potential of, 3;88
ZnTe, electrical properties of, 3439
zone melting, by application of temperature gradient, 1142
conditions for incorporation of volatil: impurity elements in,

81
using clectron bombardment, 2147 '
using magnetic-field support for, 1775
zone refining, matrix method for determinirg concentrations in, 820
Servomechanisms, (See also Control systems)
for digital data transmission, 1553
with distributed parameters, stability criteria for, 992
nonlinear, dual-input describing function in analysis of, 3223
frequency-response analysis of, approximate method for, 56
on-off, determination of change-over time for, 3222
for pulsed radar systemns, stability and time response of, 269
sampling, application of pulse transfer function to, 267
2-speed, using magnetic amplifiers, 1552 [
Signal generators, (Sce also Generators; Oscillators)
a.f., tuning-fork controlied, 863
for colour-television testing, 3834
pulse, using transistors, for testing radar sets, 2496
for radio-receiver testing at frequencies up to 4 kMc/s, 2841
sine-wave, very-low-frequency, using rotatiag probes in electrolyte
cell, 223
for television testing, 1489
3-phase, RC, wide-band, for network testing, 1159
Signals, with limited spectrum, possibility of extrapolation to¢> 0 for,
6

with limited spectrum and duration, analysis of, 1206
Skin effect. See Conduction. 1
Solar activity, coronal, relation to geomagnetic disturbances of, 2042
eruption on 23rd Feb. 1956, effect on atmespherics of, 2715, 2716
effect on radio propagation of, 2717
flares, observations of, accuracy and classification of, 1398
index based on ionospheric measurements for, 1397
prominences, and geomagnetic disturbances, 1399
Solar eclipses, cffects on E-layer and geomagetic field, 1716
effect on Es layer of, 115
effect on geomagnetic field of, 416 i
effect on propagation of atmospherics, 140%
intensity of atmospheric radiation at 1g and 0-71 g Aduring, 1705
investigation of atmospheric ozone during, F374
and ionosphere, symposium on, 742
20th June 1955, 2ionosphcric observations in India during, 2514,
73,

2’
25th Feb. 1952, effect on ionosphere of, 3377
interpretation of ionospheric observations during, 1412, 3378
30th June 1954, effect on geomagnetism of, 107
cffect on ionosphere at Rome of, 3732
effect on s.w. propagation of, 3858
ionospheric observations in Norway during, 3379
titts in ionosphere observed at Slough during, 2060
Solar radiation, 1'4{1, at cm A, dependence on pasition of active centres,

during eclipse, measurements at Byurakan of, 2370

interferometer aerial array at Nangay for investigation of, 3644

at 1 mn A, observations at Cracow during eclipse of 30th June
1954, 3363 |

at 1-5 mm A, observations of, 1704

at 3 mm A, observations of, 7:

at 3-4 kMc/s, observations in Japan during cclipse, 2043

at 21 cm A, distribution over quiet sun, 1706
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Solar radiation, r.f. during eclipse, at 60 cm A, distribution over quiet
sun, 1707
at 60 cm and 1+5 mA observations during eclipse of 30th June
1954, 3719
at 200 Mc/s, elimination of extraneous disturbances in ob-
scrvations of, 741
ultraviolet, investigation of local sources controlling E and F,
layers, 412
Solar system, magnetic field in vicinity of, effect on particle trajectories
of,
Soldering, importance of contact angle in, 1479
to Si, use of mctal hydrides as iluxes for, 3818
Sound, (See also Absorption; Acoustics; Diffraction; Ultrasonics)
absorbers, membrane-type, measurements on, 2606
attenuation by ear protective devices, measurements using noise
band or pure tones, 3618
intensity measurements, anomalous behaviour of Rayleigh disk at
high frequencies, 2603
condenser-ulicrophone equipment for, 3605
interaction of waves propagatea in mutually perpendicular direc-
tions in water, 1939
loudness, measurement of, and relation to sound intensity, 654
rating-scale method for comparative measurements of, 1292
re-determination of equal-loudness relations, 3271
of complex tones, significance of ‘frequency group’ for, 2944
of steady noises, 1604
low-pass filters for protecting the ears, 965
easurements of, design and testing of earinufis for, 1297
momentum of, theory of, 1272
pressure measurenients in  water,
method, 964
propagation of, in conduits, attenuation resulting from heat con-
duction in, 1279
in fluids, exact equations for, 1276
in medium with temperature gradient, 308
in ocean, effect of turbulence on, 2931
between parallel plates, theory of, 1601
phenomena in, visual display using schlieren method, 3621
in solid bodies, conference at Géttingen on, 2271
in thin cylindrical shell, 1275
in thin elastic shells, 1274
in tubes, analysis for, 2
in turbulent atmosphere, 307
underwater, continuous-tone reverberation in, 643, 644
in upper atinosphere, theory for, 2046, 2721
in water, effect of dissolved air on, 2935
pulses, for acoustic measurements, use of loudspeakers for generat-
ing, 3267
finite-amplitude, propagation and reflection of, 2599
propagation of, in dispersive mediumn, 193
14-5-kc/s, propagation of, in sea, 1277 .
radiation of, from plate oscillating in its own plane, 1935
force on obstacle in cylindrical field, 2936
from vibrating wedge, 306
radiators of, BaTiQ;, annuli operating in radial mode as, 1937
disks operating in thickness resonance as, 1936
collinear array of cylinders, radiation impedance of, 3
dipole, rotating, analysis for, 5266
directional, analysis of radiation characteristics of, 646
using circular arrays, theory of, 2937
directivity patterns of, computation of, 1933
line, effect of progressive phase variation along, 1280
plane, directivity obtainable with, 128
relation between amplitude distribution and radiation
pattern of, 2600
reflection of, from corrugated surface under water, 1938
from irregular surface, 3602
Fourier-transform method for, 2938
nonspecular, from sinusoidal surface, 5
from periodic surface, variational method for, 2698
from surface of nonuniforim impedance, 3601
reflection and transinission of, by moving inedium, 1273
reinforcement systems for auditoria, 1605
scattering of, by intersecting beam, frequency components pro-
duced by, 2939
by thin plate held in rigid screen, 309
sensitiveness of air and water jets to, 3603
tone wobbling by reflection from rotating target, 3268
transmission ofi through walls, loss due to, automatic measurement
of, 655
velocity of, in water, temperature coefficient of, 2934
Sound ranging, underwater, survey of,
Sound recorders, battery-operated, Japanese, using transistors, 3204
magnetic, mechanical aspects of, 2250
Sound recording, magnetic, absolute measurements in, 318
reference-level test film for, 2610
for stereophonic reproduction, 1609
visual demonstration of tape magnetization for, 2612
wow and flutter in, ineasurement of, 13
Sound reproduction, effect of amplifier phase shift on quality of, 1606
equipment exhibited in London, 1956, 2609
from fine-groove records, B.B.C. equipment for, 2279
magnetic, field-strength distribution in head gap, 2611
time regulator for, 2952
needles for, sapphire and diamond, comparison of playing life of, 1610
nonlinear distortion in, threshold of audibility of, 3274
quality in f.m. v.h.f. transmission systems, 3881
stereophonic two-channel systems for, 968, 1946, 2607

using capacitance-vibration
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Spectrographs, microwave, improvement of sensitivity by increasing
klystron power, 1387
using Stark cell, improved design of, 1389
Spectrometers, a.f. using only six filters, 2174
microwave, parallel-plate, 2478
r.f. analysis of response to repeated pulses, 3153
based on 2-cavity klystron, for nuclear-resonance observations, 1696
Spectrometry, mass, applications of electron optics to, 1846
Spectroscopy, in far infrared, interferometer technique for, 3687
microwave, absorption in compressed oxygen, 734
cavity resonator with molecular beam for, 402
cavity resonator with NH, beam for, 403, 3710
increase of Q factor by regeneration in, 348
based on coherent radiation from pulse-excited gases, 1037
hyperfine structure of NH,, observed in ‘maser’ oscillator, 1693
production of narrow resonance lines using pillbox cavity, 92
report of Geneva conference on radio-frequency physics, 3031
technique and results of, 2156
Zeeman effect in NH; inversion spectra, 93
r.f. for study of nuclear magnectic resonance, 1694
Speech, bandwidth compression systems for, 2605
‘vobanc’, 2943
communication by, symposium on, 3608
effect of voicing on relative duration of vowels and consonants, 8
formant frequencies of, automatic electronic devices for determin-
ing, 1944
formant information of, bandwidth and channel capacity for trans-
mission of, 3613
intelligibility of, effect of amplitude limiting on, 3614
effect of distortions on, 3607
with phase-reversal switching, 2942
recorded simultaneously at ear and mouth, 1289
intelligibility of Japanese over transmission system, 312
recognition of woras in telecommunication practice, 652
synthesis of vowels by resonant circuits, 651
synthetic, experiments on, 9
transmitted by electroacoustic systems, intelligibility of, 313
vowel articulation, tests on 3-number system of specification for, 653
waveform and intelligibility, quantizing circuits for investigating,
1540

Stability, of systems with distributed parameters, analysis for, 992
Stabilization, of low voltages, Ni-Cd cell for, 1220
Stabilizers, mains-voltage, fast-acting, 1870
voltage, a.c., using temperature-limited diode, 2887
direct, for range 0—300 V, 3890
effect of heater-voltage variations on, 576
electronic, design of, 273
series, with compensating networks, 575
using feedback circuit regulated by thermistor bridge, 913
impedance/frequency characteristics of tubes for, 640
using saturated choke, 914
Standard-frequency transmissions, accuracy of, (D)514
GBR, 16 ke/s, measurements in New Zealand on, 1482
monitoring at N.I>.L., (D)516
MSF, expressed in termns of Cs resonance, 2839
Rugby equipment for, 515
from WWV and WWVH, improvement of accuracy of, 2838
Standardization, of electronic circuits, N.B.S. work ou, 2324
of electronic components, 32
Standards, on letter symbols for semiconductor devices, 56 1.R.E.
28.5
for measurement of interference from broadcast and television
receivers, 56 1.R. L, 27.91,
for measurement of pulse quantities, 55 I.R.E, 15.81, 517
for measurements on a.f. systems, 56 1.R.E. 3.51, 2475
on symbols in communication engineering, German draft DIN1344,
2270

on symbols for feedback control systems, 55 1.R.E. 26.81, 571
on terminology, for electronic computers, 56 1.R.E. 8.51, 3657
for facsimile, 56 1.R.E. 9.51, 2889
for feedback control systems, 55 1.R.E. 26.82, 1173
for microwave valves, 56 I.R,E. 7.81, 1905
for storage tubes, 56 [.R.L. 7.51, 2264
for t.r. and a.t.r. tubes, 56 1, R.E. 7.83, 3594
Standing-wave detectors, coaxial-line, correction for eccentricity in,
858

using helix-line element, 1493

for low power levels, at 3-2 cm A, using directional coupler, 215

microwave, with sliding load, 3489

slotted-section, theory and technique of, 859
Stations, (See also Broadcasting; Television)

for communications, coastal, in Denmark, 3221

s.w., transmitting, British Post Office, Rugby, 569, 2538

German Dost Office, Elmshorn, 3535

Storage systems, (Sce also under Computers)

for pulses, use of nuclear-spin-echo technique for, 1038
Studios. See Acoustics; Broadcasting; Television.
Sun, magnetic field of, 2714

magnetic field surrounding, and cosinic rays, 1699

maps of. cooperative service for regular production of, 2041
Sunspot cycle, correlation with geomagnetic variations of, 2720

decreasing phase 1948-1954, measurements at Rome on, 1047
Sunspots, east/west asymmetry of distribution of, 1396

identification by means of faculae, 101

magnetic field of, dynamo theory of, 1401

relative numbers, constancy of scale of, 3720
Superconductivity, in Sn, observations at mm A of, 1356

in Sn, In and Tl, paramagnetic effect in, 3446
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Superconductors, Al, mn-wave absorption in, experimental investi-
gation of, 2354

electron emission from, experimental investigation of, 3340
microwave absorption in, theory of, 2355

Switches, (See also Circuits, switching)
magnetic, design of in relation to production, 1249
mercury selector, generation of fast-rise pulses by, 3291
microwave, using ferrite rod in cavity, 679
‘opto-electronic’, using solid-state image intensifiers, 931
t.r., electrode deterioration in ‘keep-alive’ discharges in, 2252

instability in ‘keep-alive’ discharges in, 2251

transfluxor multiplc-aperture magnetic core, 1637

Telecontrol systems, French, on 175 c/s, 1187
radio, of tractor, 1517
weapon control, photoelectric data-coding device for, 1518
Telegraphy, alphabet coding system for, 1544
signalling systems for, 563
Telemetry, demodulator using recording systemn and f.m./p.f.m.
converter, 3178
double-superheterodyne receiver for, 2526
f.m./f.m. system, bandwidth requirements for, 3851
frequency and sampling-rate requirements in relation to inter-
polation errors, 3506
for inissiles, p.p.n1. system, using transistor modulator, 3181
rate-of-spin indicator using photocell and transistor oscillator,

6-channel recording system for, 3180
Russian bibliography for 1950-54,
survey of electronic data transimission technique for, 2189
transistor oscillator for, 2342
Telephony, articulation calculations for, development of Collard
principle of, 3873
Television, (Sce also Aerials; Interference)
band-I, long-range reception in U.S.S.RR., 3523
camnera tubes, C.P.S. emitron, 591
photoconductive, for X-ray image intensification, 2864
inertia effects in, 2552
‘scenioscope’, 1228
storage type, resolution attainable in, 3547
for X-ray images, 190
cameras, underwater, design of, 1226
variable-magnification systems for, 1598
using vidicoas, for film pickup, 280
centre, Siidwestfunk, detailed description of, 2895
closed-circuit multichannel distribution systems, 1874
colour, B.B.C. experimental transmissions, 917
choice of subcarriers for European system, 3542
compatible two-subcarrier system, 1224
c.r. tubes for, effect of magnetic deflection on beamn con-
vergence in, 3553
guns producing noncircular spots for, 3593
post-deflection-focus type, 3894
Type-21AX P22, improvements in, 3554
developments in, 1876
Enropeanlssysstem, frequency of colour subcarrier for, 1877,
7

flying-spot ‘vitascan’ scanning system for, 3228
gamuna and matrix transmitter correction circujts for, 2232
in Great Britain, line standard for, 2898
kinescopes for, 3-gun, improvement of register in, 1567
N.T.S.C. system, description for nonspecialists, 580
principles of, 254
transmitter unit for signal matrixing, 588
pedestal processing amplifier for studio operation, 3544
portable signal generator for, 3834
possible European systems in light of U.S.A. experience, 2891
progress in U.S.A,, 581
receivers, ‘apple’ system, 3232, 3893
for British N.T.S.C. system, 1882
chrominance circuits for, 3231
design of, review of U.S.A. practice in, 1881
rejector circuit for sound channel in, 1993, (D)2664
sequential system used at Moscow experimental station, 582,
1560

significance of colorimetry-standards revision for, 1558
station installation of, 1231

studio installation, C.B.S., New York, 1232

studio switching equipment for, 2554

subcarrier synchronization in, 3550

survey of systems for, 1559

techniques for filn transmission, 3546

trichroumstsig systems, differential chromaticity thresholds in,

in U.S.A,, survey made in April 1955, 1875

use of signal harmonics to obtain colour purity in, 3549
conference in Leningrad, 1954, 277
coverage, of Gt Britain, 285

use of satellite stations in U.S.A., 2553
delay equalization method for, 2240
detectors, synchronous, for asynunetric-sideband systems, 1566
difierentiating equalizer for,
distribution of video signals, amplifier for, Chasseral type, 916
of filins, with illumination compensation for variation of film

density, 589
projection technique for, optical multiplexing in, 3233
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Television, of films, projector for use with vidicon tubes, 1225

scanners for, with optical compensation by rotating prism, 1227
in Germany, review of, 278
image formation and analysis in, ‘aperture theory’ of, 1570
industrial, in open-cast mining, 585
Italian coaxial transmission network, 262
links, cable, Broadcasting House~Crystal Falace, 3891
delay equalizers for, design calculations for, 2227
distortion correction in, 577
for outside broadcasts, 2545
video-signal, use of equalized telephone lines in, 275
21-Mc/s network at Hamburg, 3541
radio, in Canada, 2890
din-A, Cologne/Frankfurt/Neustadt, 2546
Japanese, using reflex circuit with travelling-wave valves,
1212

u.h.{,, Independent Television Authority midlands, 2228
in Netherlands, development of transmission network, 3235
networks, British 1.T.A,, 2
noise in, visibility of 1234
outside-broadcast operation, synchronization of various picture
sources in, 283
phase equalization in, 584
phonevision subscription system, 1223, 2547
pick-up apparatus, black-level control in, 1880
picture photoggaphy in, circuit producing single-scan picture for,
586

picture quality in, afperture-compensation methods for improve-
ment of, 1885
effect of delay distortion in vestigial-sideband system on, 2984
effect of statistical Auctuations on, 2897
influence of optical system on, 1233
influence of optical system on modulation depth, 596
picture tubes, photoelectric colorimeters for measurements on, 1229
receivers, aerial filter for use with band-III converter, 2236
all-standards, with continuously variable tuning, 1563
band-11I converter without r.f. stage for, 1564
circuits and components for 90° scanning, 592
deflection circuits using multiresonators for, 2893
design for reduction of fire hazards due to, 3205
diode circuits for restoring d.c. component in, 1883
frequency stability of local oscillators in, 593
line deflection circuit for, self-oscillating, 282
Pparasitic radiations from, measurements in Italy on, 2237
with phase-corrected i.f. amplifier, 594, 2235
r.f. phase and amplitude characteristics of, 2892
sampling detector for intercarrier sound, 3551
synchronizing-signal separators using transistors, 1565
U.S.A. models for 1955-56, trends in 2234
vision a.g ¢. svstem for, 281
4-standard, 3230
reception, band-I11, elimination of band i in, 2894
recording, cinematographic, studio technique for inaintaining
correct levels in, 2549
suppressed-frame system used by B.B.C., 918
using 16-mun filin with continuous motion, 919
using 35-mum filin, 1561
relay system for local distribution of broadcast material, 1210
scanner, flying-spot type, for epidiascope, 2233
sound, multiple-pulse-time modulation system for, 2214
in Spain, plans for, 2230
standard British waveform, modification of, 920
standards, adopted in Uruguay, 2550
in different countries of the world, 3543
stations, B.B.C., Crystal Palace, 2896, 3895
Copenhagen, short description of, 1569
low-power, for U.S. armed forces, 1568
studios, B.B.C., Lime Grove, cquipnient at and operation of, 284
equipment at R.T.F., standardization of, 3556
for equipment testing and personnel training, 1884
lighting for, 2239
xenon arc lamps for, 2238
survey of service in U.S.S.R., 3219
in Switzerland, description of 4-station service for, 921
synchronization system using pulse coincidence without special
levels, 1222
synchronizing signals, spectral structure of, 579
use of, for aerial navigation system, 762
test equipment for Belgian transmitters, 590
test patterns for, circuit methods for praduction of, 2231
testing technique for use during program, 587
test-signal generator for, 1489
transmission, test methods in Germany, 1879
transiission networks, for Europe, 274
u.s.w., Austrian, 1548
transmission systems, nonlinearity tolerances for, 595
wide-band microwave radio links for, 578
transwitters, video-signal change-over switches for, 2551
van for outside broadcasts, N.W.D.R., 1230
video testing based on transient response in, 2474

Test equipment, (See also individual instruments)

voltage/current characteristic tracer, pulse-operated, 862

Thermistors, application in instruments for measurement of terpera-

ture ctc., 3501
equivalent circuit for very-low-frequency operation, 2315
impedance at low frequencies of, 678
oscillations in, analysis for, 696
stability of, 1977
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Thermistors, subcutaneous temperature measurement by, 3840
turnover in characteristic of, investigation of, 994
Thermocouples, using semiconductors, 2430
Thermodynamics, mathematical study of Boltzmann's equation, 1668
Thermoelectric effects, Beuedicks single-material effect, measure-
ments of, 712
note on formula for, 713
cooling, theory and experimental results for, 3224
in CuO and Cu,0 in powder form, 3111
in magnetic field, thermodynamic theory of, 1390
Thermoelectric generators, using semiconductors, 3227
Thermoelectric properties, of Bi-Te alloys, 166
of Bi,Te;, 1083
" of CrSb,, 3773
of Cu, effect of lattice imnperfections on, 1112
of Sb-Te alloys, 2126
Thermomagnetic effects, in metals in strong fields, 3038
Time, (See also Clocks)
and frequency, units of, proposed new relation between, 1481
intervats, marker for, using pulse generator, 864
mus, timefpulse-height converter for measurement of, 2835
standards, atomnic and astronomical, 2471
and frequency standards, fundamental requirements for, 3823
unit of, definition of, 200, 513
problems involved in, 2834
physical definition of, problemns involved in, 1153
reconciliation of atomic and astronomical standards, 3469
Time signals, broadcast from WWV and WWVH, improvenient of
accuracy of, 2838
generator for,lzging frequency divider with decade counter tubes,
7

Timebases, with sweep times of 40 nus-3 us, using secondary-
emission valves, 698
Training, centre, B.B.C. engineering, outline description of, 3597
Transactions, Inst. Radio Engrs, Index 1955, 2594
Transducers, 13a1i0,, underwater, radiation impedance of, 4
calibration of, impedance-measurement nethod for, 3600
composite crystal and backing plate, friction-controlled, 3599
electroacoustic, limits of etficiency of, 656
high-power, variable-frequency, performance of, 2601
quartz, ultrasonic, efficiency of operation in liquids, 1602
Transductors, a.c.-controlled, theoretical and experimental investi-
gation of, 2317
self-saturating, time constant of, 2318
subminiature, a.f., design of, 1975
Transformers, a.f., output, design for reduced weight and size, 2643
for ‘ultralinear’ amplifiers, design of, 677
double, geometrical quadripole representation of, 1989
low-frequency, in amplifier feedback path, trcated as minimum-
phase-rotation networks, 1659
minjaturization of, by use of fluorochemical liquids, 1976
power, l.v., design chart for, 2312
pulse, using rolled exponential line, 993
subminiature, a.f., design of, 1975
wide-band, design data from filter-network theory for, 338
using tape-wound toroidal cores, 2311
Transistors, (See also Semiconductors; Valves, crystal)
a.f. pre-amplifier using, 1346
alloy-junction, avalanche type, 293
base thickness of, etch method for determining, 2902
efiect of gases and water vapour on characteristics of, 2243
Ge, p-n-p, measurements on, 2903; using high-emitter-
efficiency alloys, 2563
technique for producing plane junctiouns in, 2562
production and properties of,. 224;
surface breakdown of, 2561
applications of, in d.c. converters, 573
in Q-multiplier circuits, 1013
in radiation monitors, 3175
characteristics of U.S.A. types, 1239
circuits using, survey of, 1984
comparison with vacuum-tube valves, 2244
composite, high-a, properties and circuit applications of, 927
cut-off frequency of, use of neutralization for improvement of, 1345
in d.c./a.c. converters, 2884
design of, in relation to production, 1249
equivalent circuit of, passive quadripole representation, 928
representing high-frequency operation of, 2904
ficld-effect, design and performance of, 1240
gain of, network theory of, 1241
diffused-base, 1891
Ge and Si, surface-barrier, automatic etching in production of, 3242
generalized adiittance and impedance matrices for, 2327
based on grain-boundary efiects, 3086, 3764
in Japanesc equipment, 3204
junction, with a> I, operating characteristics of, 1893
with auxiliary collector for switching purposes, 3244
current-amplification factor of, variation with emitter current
of,
effect of N rays on operation of, 1245
equivalent circuit of, 607
h.f. power gain of, 3566
influence of base-layer impurity distribution on, 1244
measurement of h parameters of, 1483
noise in, measurements at 7-50 ke/s of, 606
operation and electronic theory of, 924
‘punch-through’ voltage of, temperature variation of, 925
quadripole behaviour of, and valves, 2001
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Transistors, junction, shot noise in, 600
temperature coefficient of, 295
test equipment for, 526
use in power amplifiers, 366
4-terminal-network parameters of, 3563
letter symbols for, standard 56 1.R.L. 28.51 on, 3241
icrophony caused by vibrations of leads of, 3246
multistable circuits using, 37
noise in, 616, 1894
p-n-n+ junction, high-gain, production and properties of, 3565
p-n-p junction, noise in, 1246
propagation of charge pulse in, 3243
point-contact,lu ;ug in, use of Li-doped collectors for observing,

effect of drift field on cut-off frequency of, 1577
negative-resistance regions in characteristics of, 1243
production of, experiments in Japan on, 3564
‘step’ and ‘ost(:)illatiou’ phenomena associated with breakdown
in, 603
power, self-bias cut-off effect in, 604
semiconductor physics of, 1458
Si, diffused-junction, 1890
fusion, developinents in, 926
low-power operation of, 3898
n-p-n, current amplification factor of,
surface treatment, 2439
p-n-p-n, manufacture and switching applications of, 3899
survey of characteristics and production of, 602
tetrode-type, ixperimental, for 1 kMc/s, rate-grown Ge crystals for,
67

improvement by

transfer characteristics for transients in, 1892
Transmission lines, (See also Cables; Waveguides)
a.f., for programs, long-distance, German tests on, 14
coaxial, elliptic, theory of, 3631
inductance of, calculation of, 2953
pulse-handling devices based on, 60
T stubs for v.h.f. filters, calculation of, 1332
with continuozus 6lonuuiformilies, synthesis of quadripoles from,
99

effects of longitudinal voltage and current on, 2614
exponential, tapered-strip, for pulse transformer, rolled con-
struction of, 993
helical, coupled, analysis of, 1612
dispersion in, 2284
theory of, 3276
reflection at changes of pitch in, 322, 662
theory of, 2954
helical strip in waveguide, theory of propagation on, 2955
impedance transformations for, logarithmic chart for, 1613
matching sections for, optimnum taper for, 1953, (D)3278
microwave, bibliography of advances in 1954, 1952
laminated, theory of, 2613
nonreciprocal, application of electron plasina and other media
in, 6
strip, electrolyte-tank investigation of, 2283
production and applications of, 975
symposium on, 1611
nonuniforin, bibliography of, 2617
as impedance transformers, 664, 1614, 3277
with step transitions, use of Tchebycheff polynomials in calculations
for, 3630
surface-wave, launching systems for, 974
measuretnents at 3-2 cma on, 16
parallel, exchange of energy between, 2615
radiation caused by diffraction by discontinuities on, 2616
rectangular-chanuel type, 2956
tapered, Dolph-Tchebycheft, design of, 976
uniform, propagation of transients on, analysis for, 3632
Transmitter-receivers, portable, R/T for 80- and 160-Mc/s bands,
design and applications of, 1550
v.h.f. unit for, 1214
Transmitters, (See also Stations; Television)
a.., h.f, filter design eliminating ph.m. in, 922
method of deriving overall negative feedback in, 2556
broadcasting, unattended, review of techniques for, 1573
communication, automatic tuning system for, 3238
h.1., filter for eliminating harmonics in television band I in, 47
high-power, valve protection circuits using gas-filled valves for,
1235

spurious emissions from, measurement of, by directional-coupler
method, 1811
15-kW 2-stage amplifier for, 3559
Troposphere, (Sce also Atinosphere; Wave propagation, e.m.)
r.f.-refractive-index chart For, determination from meteorological
data, 2517

Ultrasonics, absorption of. Sec Absorption.
applications of, in industry, 1832
to measurement of elastic constants, 2177
to treatment of tumours, 2179
attenuation in water, measurements of, 1929
distortion of liquid surface due to, 1278
generated by electrostriction in liquids, 310
generators, effect of surrounding liquid on useful output of, 311
in geophysical prospecting, theory of, 1501
interferometer for measurement of velocity and absorption in
liquids, 226
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Ultrasonics, irradiation of nervous system by, investigation of effects of,
2178

machining of brittle materials by, 1170
measurements, of elastic constants by, 867
using clectron-acoustic image converter, 2184
mechanical pressure exerted by and absorption of, 1940
optical refraction for investigation of, 1941
photographic method for rendering waves visible, 963, 2273
propagation, in shallow-water sediments, 1930
in suspcnsions, experimental investigation of, 2274
radiation pressure in, theory and measurement of, 648
transinission of, control by BaTiO, shutter, 645
velocity of propagation of, in fused quartz and arinco, 1131
interferometer for measiurement of, 1285
in organic liquids, temperature varlation of, measurement of, 6
vibrations of Si rods at 10-25 Mc/s, 2933
Units, clectrical and magnetic, proposed ‘systéme paritaire’ for, 1354
Giorgi systein, and rationalization of electricity equations, 3327
logarithmic, ‘jot’, for general use in science and engineering, 1665

Vacuum gauges, based on gas discharge in magnetic ficld, 848
cold-cathode, l’fen;niug-type, c.r.o. method for optimum adjustment
of, 440
extended-range, 3073
ionization type, determination of pressure by, 3391
with stabilized power supply, 2750
Vacuum pumps, diffusion-type, using freon 12, 3393
ion type. with cold electrodes, characteristics of, 3748
molecular, rotary, experimental study of, 2752
theory of, 3075
vapour-type, ultimate vacuum obtainable in, 3074
Vacuum technique, analysis of gases at low pressure, 2078
gettering, rates for rare gases, use of krypton-85 in measuring, 1733
use of Ti for, 1428
ionization method, experimental investigation of, 2751
leak testing, optical method based on emission spectra for, 766
outgassing of glass, 767
technology and applications of mercury in, 3392
Valves, (See also Cathode-ray tubes; Electron beains; Rectifiers;
Transistors)
acceptance inspection of, sampling methods used by French Post
ffice for, 2253
amplifier, quadripole behaviour of, and transistors, 2001
analysis for space-charge-limited current between nonsymmetrical
electrodes, 303
cooling arrangements for, 3290
crystal-diode, alloved Ge-ln junction, capacitance measurements
on, 1575
double-base, theory of, 3562
Ge, diffused-junction, manufacture of, 1237
effect of illumination on noise in, 290
flicker noise in, 1576
point-contact, forward characteristics of, 291, turnover in
reverse characteristic of, 994, voltage-controlled
attenuator using, 50
Russian types, 3239
spectrum of excess noise in, 2558
inductive component in impedance of, §99
influence of frequency on rectifying properties of, 1889
junction-type, shot noise in, 600
use as variable capacitance at u.h.f., 2559
PbS, experimental investigation of rectification in, 2560
p-4 junction, generating h.f. oscillations, 1888
p-n junetion, frequency-converter applications of, 3897
pulse methods for investigation of, 1236
speed of response of, 1574
point-contact, thermal etfccts in, 292
p-s-n junction, influence of resistivity on blocking properties
of, 2901
Si, junetion-type Zener-voltage breakdown in, 923
microwave, noise in, (D)601
current rise in response to pulse voltage in, 3571
design of in relation to production, 1249
diode, coaxial, electron trajectories at 3 kMc/s in, 948
gas-filled, as computer storage elements, 1972
saturated, for voltage stabilizers, (D)159%6
space-charge-limited, characteristics of, cffect of cathode work
function on, 1917
noise temperature of, 947
electron-multiplier, statistical study of multiplication in, 296
clectron-wave, theory of, 2258, 2702
two-beam, effect of electron-velocity distribution in, 1250
envelope-potential build-up in, 2588
focused-beam, noise due to positive jons and secondary electrons in,
1256

gas-filled, corona-discharge, continuously controllable, 2927
diode, method for obtaining uniform characteristics in, 1264
clectron-multiplier, 1922
hot-cathode, initiation of discharge in, 951
for switching purposes, firing time of, 953
as t.r. and a.t.r. switches, standard 56 [.LR.13. 7.83 on definitions

for, 3594
triode, amplifier action of, 954
experimeutal investigation of types of discharge in, 2925
triode-matrix, as binary adder, 3261
triodes and tetrodes, current rise time in, 639
sensitivity and delay time of, 1921
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Valves, gas liberated in, origin and climination of, 2906
glow-discharge, for microwave control purpases, 1599
voltage-regulator, in d.c. coupling circuits, 692
impedanceffrequency characteristics of, 640, 1920
running-voltage/current characteristics of, 952
running-voltage/temperature characteristics of, 1263
grid-cathode spacing in, optical method for determining, 2569
grid current in, analysis for, 2908
grid emission in, gold-plating techniques for mhibiting, 632
heptode, using frame grids, characteristics and applications of, 3262
klystron, adventitious a.m. in, analysis using Schlémilch series of
Bessel functions for, 1592
amnplifier, high-power, demountable, far X band, design and
performance of, 944
frequency-multiplier, design and performance of, 2915
for medium-power c.w. operation, 1588
reflex, oscillator, Type-V X5023, 2579
recent types of, 3574
wide-range tuning of, in relation to a.f.c. problems, 3068
transverse current distribution in beam of, X-ray method for
studying, 941
2-beant, as frequency multiplier, 1258
magnetron, characteristics of, aavance calcnlation of, 2910
c.w., 8-mm-A, noise investigations with cantilever cathode, 1595
eflects due to dense space charge in, 2575
incidental production of X rays by, 943
interdigital-line anode structure for, 1909
measurement of cavity Q factor of, 2493
missing-pulse tester for, 3498
mm-A, Type-VX5027, 2580
multiresonator, theory based on cascade bunching for, 2577
space-charge distribution in cut-off state, 1584
split-anode, self-sustained electronic spokes in, 1587
theory of, 939
discussion on, {D)1586
theory of pre-oscillation state in, 938
variations of cathode surface temperature during operation,
3258
whole-anode, in cut-off state, plasina oscillations in, 1903
microwave, bibliography of advances in 1954, 1952
focused-beam, permanent magnets for, 1254
long-beam, analysis of noisc in, 1593
interception noise in, 1594
minimum noise figure of, computation of, 3257
plasma-frequency reduction factors due to drift tube in,
3573

theory of, 619
standard 56 1.R.E. 7.51 on definitions of terms for, 1905
noise in, 616
pentagrid, converter, characteristics and application of, 3590
pentode, current partition in, calculation of, 358
power-type, method of determining characteristics of, 3237
use of transistor as anode load for, 3008
rating of, in abnorinal ambient conditions, 937
reliability of, design and maintenance aspects of, 3247
reliable, French manufacturing and inspection techniques for, 3572
for government and industrial purposes, (D)617
Russian terms for, 1247
secondary-emission, flicker noisc in, 3587
properties and applications of, 2919
shot noise in, theory of, 1581
use of correlation tensor in, 1582
stability of, influence of space-charge standing waves in, 1913
switching, travelling-glow-discharge, 1265
testing of, at Laboratoire Central des Industries LElectriques, 2840
tetrode, u.h.f., beam power Type 6448, 635
thyratron, with controlled firing time, for d.c.fa.c. inversion, 1556
current ratings of, dependence on firing angle of, 2265
grid-control circuit for, 2223
hydrogen-filled, experimental investigation of, 2926
reduction of threshold striking voltage of,
transmitting, life of, factors affecting, 936
travelling-wave, applications of, 2257
backward-wave, amplifier, cascade-type, 624
M-type carcinotron, theory of, 3255
O-type careinotrons, developiment of, 1904, 3576
beam focusing by periodic magnetie fields in, 621
with coupled helices, 1253
analysis for, 1612
with crossed eleetric and magnetic ficlds, analysis of niodes in,
1585

delay lines with periodic structure for, theory of, 1907

design for amplification at high power levels, 1589, 2911

E and C type, limitations of, 1590

external-helix, conditions for oscillations in, 1591

French Post Office types, development of, 3575

with helical line, dispersion in, 2284

high-power, design of, 2570

interdigital lines for, effect of radiatich from, 1908

Japancse types for 4-kMc’s band, 2576

large-signal operation of, analysis for, 3577

theory of, 2571

with light-weight permanent-magnet focusing, 1251

with magnetically-focused beans, space-charge-wave pro-
pagation in, analyss for, 3254

noise figure of, 622, 3579

nonlincar phenomena in interaction between beam and field
in, 2914
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Valves, travelling wave, oscillator, with magnetic field, ‘carmatron’, 620

periodic-magnetic focusing, use as microwave detectors, 2259
periodic structures with transverse wires for, analysis for, 942
phase distortion in, 2573
survey of developments in, 2572
transverse-beam, experimental results for, 3253
theory of, 3252
transverse-field, with periodic e.s. focusing, 1252
2-helix, high-power, 2574
for 3-2 cm A, noise measurements on, 3578
tr."avelling-wavze2 and 2-beam, graphical method for investigating,
56

triode, electron optics of, 634
generalized admittance and impedance matrices for, 2327
h.v. low-current types for special applications, 2261
transmitting, Type-RS526, 120-kW, 3588
u.h.f., lighthouse-type, double-ended arrangement for, 2589
u.h.f., with velgcity-modulate(l beams, space-charge effects in,
2909

utilization condit4ions on French long-distance lines, analysis of,
225

vacuum-tube, comparison with transistors, 2244

Vibrations, of circ;}ar and elliptical plates, frequency equations for,
2

of diaphragin between parallel electrodes, 1270
forced, of rigid circular plate, 1928
of molecules and membranes, theory of, 2597
of plates, analysis for, 962
of rectangular plate with distributed added mass, 2930
of shallow spherical shells, analysis for, 1271
of strings, simple analysis for, 2929
transient, excited by bow, 3270
of systems with elliptic boundaries, analysis for, 961
of triangular membranes, analysis for, 2598

Voltage, alt.ernatirllgé low, measurement of, by compensation method,
487

direct, low, measurement of, at low temperature using super-
conducting modulator, 518

divider, with nonlinear element, 2490

microwave measurement of quadrature components of, 2169

peak, measurement of, diode circuits for, 1883

ratio measurements using divider with dry rectifier, 203

Voltmeters, See Meters.

Wattmeters. See Meters.
Wave propagation, acoustic. See Sound; Ultrasonics.

acoustic and e.m., reflection from irregular surfaces, Fourier-
transform method for, 2938
in stratified media, analysis for, 730
focusing effects in, 729

equation of, asa'mptotic expansions of solutions, of, 398
magnetohydrodynamic, theory of 4 modes in, 733
mathematical theory of, 2151
reflection from periodic surface, 2698
scattering cross-section of obstacle, 401

Wave propagation, e.m., (See also Diffraction; Reception; Scattering;

Television ; Transmission Lines; Waveguides; Waves)
atmospherics study of, 1196
across boundaries, for flat earth, 541, 1848
for spherical earth, 2191
cm-A, back-scattering from mixture of ice and air, 899
self-interaction in plasma in magnetic field, 1691
in conducting media, frequency dependence of, 2868
determination of velocity of, 3515
froin dipoles near ground, analysis of transient fields in, 1851
in dispersive medium, acoustic-analogy investigation of, 2365
at double grids, 2696
fading, in inhomogeneous atmosphere, 2869
ultrasonic simulator for, 3191
Faraday effect in plasma at 10 kMc/s, 732
by forward scatter, survey of work at N.B.S. on, 2193
ground-wave, g\;scssment of field-strength calculation methods for,
1

attenuation and phase constant of, 544
in gyromagnetic medium, theory of, 2031
in inhomogeneous atmosphere, analysis for, 545
interaction experiments in He plasma, 1383, 3351
ionospheric, absorption variations measured at different stations,
105

analysis for, 3510
arrival-angle measurements for, 1200
in Japan, 549
aspect-sensitive back-scatter at middle latitudes, 1527
by back-scatter, D.S.I.IR. sounder for study of, 3197
from ground, 1854
observations with telegraphy signals, 896
from sea surface, 1199
bibliography on, 1195
with critical or near-critical coupling, analysis for, 1192
direction of arrival in, automatic recording of, 543
directional fluctuations in, 2515 -«
divergence factor due to curvature of ionosphere surface, 1849
effect of i(;ngsl[‘;heric storms on, North-Atlantic-circuit study
of, 3
effect of solar eclipse on, 3858
effect of solar eruption on, 2717
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Wave propagation, e.m., ionospheric, E-layer, influence of Q.L.-Q.T.

separation level on reflections from, 893, 3188
estimate of antipodal area in, 3859
fading in, of coupling echo, 2520
experiments on, 2519
height of production of, 1522
due to irregularities, 1415
in relation to ionosphere surface curvature, 900
spaced-receiver measurements on, 3200
field-strength forecasts and D-E layer model, 2194
focusing effects and image zones in, 3512
focusing effect of ripples on, 2872
forecasts for, using control-line method, 235
of m.u.l.s, 3196
significance of sunspots for, 2202
sources of error in, 3854
in India, analysis of field-strength measurements, 1852
. interaction in, 1521, 2197, 2198
of ordinary and extraordinary waves, 2196
self-demodulation and other nonlinear effects in, 3856
Jong-range, accuracy of m.u.f. determination for, 1523, 1524
fluctuations of direction of arrival of, 1201
lower limiting frequency for, 3514
magneto-ionic triple spiitting over Delhi, 895
measurenients of propagation time between Italy and U.S.A.,
190

via meteoric E layer, 2871
observationshat Banaras during solar eclipse 20th June 1955,
251

of lateral deviation in Japan, 3508
of multiple F,-layer reflections, 894
reciprocity tests, 1856, 1857
by scatter, 234
in lower ionosphere, at low v.h.f. and high h.{., 245
selective fading due to travelling ionospheric ripples, 3863
technique of investigation, based on form of time-signal
pulses, 1853
by ground back-scatter, 1855
u.s.w,, review of, 3519
vertical-incidence, effect of polarization orientation on, 3511
vertical polarization variations in, 1526
Z propagation ‘hole’ for, 2195
by ionospheric or meteor-trail scattering, infiuence of aerial
pattern in, 1198
by ionospheric or tropospheric scattering, statistical theory of, 3853
Lf., deviation at coast-line in, 3195
over land/water paths, field-strength measurements for, 542
long-range, path followed by, 3193
phase changes with distance’in, equipinent for measurement of,
3857

phase variations in crossing coast-line, 3194
long-wave, in guide formed by carth and ionosphere, 22
ionospheric analysis for oblique geomagnetic field, 546
Jong-range, ionospheric, 1529
Maxwell’s equations for, method of integrating, 2697
m.f., fading in, 249
via meteor jonization trails, 3509
microwave, absorbing materials for, 1470
amplification in He negative glow, 715
through artificial dielectrics, 1385
fading in, due to atmospheric fronts, 2207
due to ducts, statistical treatment of, 2206
through inhomogenecous media, 1035
in oceanic duct, prediction from meteorological data for, 2876
on overwater paths, effect of water-level fluctuations on, 1530
over sea, duct-type, Japanese observations of, 3861
transmission by pairs of gratings, 1376
mm- A, atmospheric absorption in, 3862
perturbation of field by irregularities of boundary, 87
over radio links, review of, 2199
reflection, from electron-ion clouds, 1191
from stratified ionized gas, analysis for, 1189
by scattering, from ionosphere and troposphere, 233
ratio of steady signal to noise in, 2513
scattering, by ionized gas colunm, 2693
by irregular medium, 2192
in turbulent ionized media, 1373
shielding effect of conductive coatings in, 1520
signal strength variations in, automatic apparatus for statistical
study of, 2166
over spherical carth, calculations taking account of diffraction in,
3186

statistical effect of random variables in, 197
over stratified earth, analysis for, 3190
tensor scattering matrix for field in, 1690
of transients over curved earth, 1959
tropospheric, beyond-horizon, analysis based on absence of
turbulence for, 240
use of ‘angular distance’ in investigation of, 242
fufluence of refractive-index gradient on, 241
investigations of fading in, 250
investigation of field strength beyond horizon, 1858
night-time, effect of inversions on, 3198
reflection at inhomogeneities in, 3518
by scatter, 234
effect of anisotropy of turbulence on, 239
experimental investigation of, 237
scatter inechanism and transmission loss in, 2870
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Wave propagation, e.ni., tropospheric, superrefraction effects ou radio

link, 2200

u.h.f., diversity tests of signal-strength for, 2210

dm-/\ over distances up to 250 km, tests of, 1197

efiect of mountainous path in, 898

influence of atmospheric turbulence on, 2203

practical requirements for beyond-horizon ranges, 248

tests made in Italy, 3522
u.h.f, and microwave, by tropospheric scattering, experimental

investigation of, 238

u.s.w., beyond-horizon, simple diffraction theory for, 2875

extended-range, Marconi’s experiments on, 3517

survey of, 3860

validity of scattering calculations assuming perfect conductivity, 90
very-long-wave, influence of carth’s magnetic field on, 232, 3060
v.hif., abnonnal, and refractive index in troposphere, 2517

abnormal reception due to abnormally dry air, 247

by aurora and Es laver, 1533

auroral cffects on, 429

auroral reflection in, 428, 2739

corrclatiosn l;(-twv(-n field strength and structure of atmosphere,

9

correlation with metcorological conditions, 3199
coverage of TV and f.m. stations, Danish investigations of,
1532

diffraction by mountains in, 1859, 3520
extended-range, as cause of interference, 550
observations and mechanism of, 2516
role of meteors in, 236
fading in, equipment for autocorrelation analysis of, 854
by ionospheric secatter, height of scattering layer in, 3521
investigations in Lurope of, 1860
in lower ionosphere, 243, 244
long-range reception in U.S. S R., 3523
trans-horizon reliability for commumcatlou systems, 2532

Waveguides, containing ferrites, for 0-87 and 19 cma, 1957

ferromagnetic, attenuation and permeability of, 2288
containing gyromagnetic medium, Faraday effect in, 2618
propagation of circularly poldnzed waves in, 2289
with nnperfectl\ conducting walls, analysis for, 3634
iris-loaded, terminated, circularly symmetric TM waves in, 19
resonance frequenmes and field configurations in, '1302
junctions for, admittance of, 2286
annular rotary type, 1954
with coaxial lines, design for wide frequency band, 661
A/4 matching sections for 2293
with longitudinal (lmphmgms at regular spacings, analysis for
propagation in, 978
containing magnetized ferrites, theory of, amd devices based on,
2958

microwave filters using, design of, 1645
containing periodic structures, analysns involv' g paired systemns of
algebraic equations for, 1955
lossy, analysis for, 2285
radial, theory of, 22
rect.mgul.ur with asymunetrical diaphrags, mmalysis for, 1301
with ferrite plate, calculations for propagation in, 323
containing ferrite slabs, modes of propagation in, 325
as nonreciprocal attenuators, 3675
nonreciprocal phase shifts in, 2959
theory of propagation in, 324
spurious modes in, transimission loss due to, 3635
step-by-step method for design of, 17
testing of, with mus pulses, 1808
transients in, analysis for, 1300
transmission of pulses in, analysis for, 344

Wavemeters, (See also Frequency, meters)

microwave, based on interfercnce between retlected waves, 3495
sliding-rod type developed at Physikalisch-Technische Bundesan-
stalt, for 180 Mc/s-80 kMc/s, 2494

variation of transmission loss with distance and aerial height,
1531

v.Lf., ground-wave, curves for. 3516
long-distance, detailed investigation of, 3192
round earth, 231

Waveguides, (Sce also Transmission lines)

anisotropic, analysis for propagation in, 2287

asymmetrical junctions in, equivalent circuits of, 2290

circular, angular momentum of field in, 18
with coaxial-line input and output analysis for, 2292
ferrite-loaded, energy-concentration effects in, 1615
with finite wall conductivity, propagation near cut-off in, 2619
with radial-line cavities, as microwave filter, 1330

with complex helical structure, modes obtainable with, 3279

couplings from rectangular to circular types, 2957

curved, analysis based on straight-section approximation for, 3633
with spaced longitudinal diaphragns, analysis for, 3280

diclectric-disk-loaded, as anisotropic media, 979

dielectric matching sections for, 666

dielectric-tube, theory of, 21

efiect of deformations on propagation in, 665

with electron beams, nonlinear phenomena in interaction betwecen

beam and field in, 2914

containing ferrites, mathematical theory of propagation in, 1956
properties and applications of, 3666
temperature dependence of properties of, 2291
theory of, 20

Waves, (See also Diﬁraction; Sound; Transmission lines, surface-

Ultrasonics)

cm-A, e.n. and acoustlc survey of absorption devices for, 3037
in electron beams, conditions for propagation of, 1906
e.n., elliptically pohnzed errors in measurements of, 2836

total reflection of, 1375

interaction with ‘Cerenkov electron gas’ of, 3035
tn ionized medium with magnetic field, .umlysns of possible

modes in, 2030

surface, over dielectric-coated conducting plane, excitation of,
D)3

launched froin vertical dipole over reactive-surface disk,
2282

hydromagnetic, in ionized gas, 91

magnetohydrodynaniic, shock, in plasma, structure of, 2701
space-charge, mechanism of growth of, 2258, 2702
statistical propertiés of, 3326

Work function.

Sece Electron ewmission.

X-ray camera, for crystal examination, 840
X-ray tubes, electron optics of, 3847
X rays, effect on operation of junction transistors of, 1245
image intensifiers for, 2510, 3174
photoconductive pickup tubes as, 2864
television camera tube producing images by, 1901

ERRATA

IN ‘ABSTRACTS AND REFERENCES’, 1956

Abstract No. 440 Add B. Vsicki as co-author

Abstract No. 1805 Change U.D.C. number 621,3 to 621.317.3

Abstract No. 2472 Change U.D.C. number 621.3.001.3 to
621.3.011.3

IN PAPERS ABSTRACTED
During 1956 the practice of allocating individual abstract numbers
to corrections was largely discontinued; a list of published corrections
noted during the year is given below. The journal in which the correc-
tion appeared was in each case the same as that in which the original
paper was published.

Abstract No.
2941 of 1953
1336 of 1954
728 of 1955
2283 of 1955
3119 of 1955

Correction publication reference

Oct. 1956, Vol. 44, No. 10, p. 1468
Sept. 1955, Vol. 32, No. 3, p. 178
Nov. 1955, Vol. 10, No. 11, p. 1027
Jan. 1955, Vol. 2, . 7, p. 3 of cover
Dec. 1955, Vol. 26, No. 12, p. 1523
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3208 of 1955
3235 of 1955
3658 of 1955
303 of 1956
306 of 1956
425 of 1956

490 of 1956
491 of 1956
1007 of 1956
1014 of 1956
1038 of 1956
1929 of 1956
1953 of 1956
2086 of 1956
2123 of 1956
2296 of 1956
2475 of 1956
2759 of 1956
2946 of 1956
2967 of 1956
3030 of 1956
3843 of 1956

Nov. 1955, Vol. 43, No 11, p. 1579
July 1956, Vol. 11, No. 7, p. 806
Nov. 1955, Vol. 26, No. 11, p. 1389
Dec. 1955, Vol. 26, No. 12, pp. 1522-1523
Apnljune 1956, Vol. 2% \' . 2, p. 231
March 1956, Vol 10, No. ,p. 17
Nov, 1955, Vol, 9, No. ll p 395
Dec. 1955, Vol. 26, No 12, p. 1523
Aug. 1956, Vol. 28, No. 342, p, 359
Aug, 1956, Vol. 44, No. 8, p. 1047
Feb, 1956, Vol. 27, No. 2, p. 196
April- june 1956, Vol. 2y No. 2, p. 231
Dec. 1956, Vol. 44 No 12, p. 1753
April- june 1956, Vol. 2 2, No. 2, p. 231
Nov. 1956, Vol. 44, No. 11, p. 1541
July 1956, Vol. 44, No. 7, p. 926
Dec. 1956, Vol. 44, No. 12, p. 1765
Dec. 1955, Vol. 10a, No. 12, p. 1038
1956, Vol. 6, No. 3, p. 324

Sept. 1956, Vol. 28 Nw. 343, p, 407
Aug. 1956, Vol. 27, Na. 8, p. 652
Oct. 1956, Vol. 16, No. 10 p. 532
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A selection of the journals which are regularly scanned is given below, together with the addresses of
their publishers or editorial offices and the abbreviations of their titles as used in the Abstracts and

References.

Applications for copies of any journal should be made to the addresses given.

The full title of each journal is given in bold type and is followed by the address, the abbreviated
title being shown within brackets. In a few cases the naturc of a journal is indicated, where neither the

title nor the address shows it clearly.

Acta physica austriaca, Springer Verlag, Wien I, Molkerbastei 5,
Austria. (Acta phys. austriaca)

Acta Polytechnica, Royal Swedish Academy of Lngineering Sciences,
Stockholm, Sweden. (Acta polvt., Stockholm)

Acustica, S. Hirzel Verlag, Stauffacherquai 40, Ziirich 1, Switzerland.
(Acustica)

Advances in Physics,. Taylor & Francis Ltd, Red Lion Court, Fleet
Street, London, E.C.4, England. (Advances Phys.)

Akusticheski Zhurnal, Moscow B-64, Podsosenskil per., 21, U.S.S.R.
(Akust. Zh.)

Akustische Beihefte, S. Hirzel Verlag, Stauffacherquai 40, Ziirich 1,
Switzerland. (Akust. Beihefte)

Alta Frequenza, Associazione Elettrotecnica Italiana, Milano (202),
Via S. Paolo 10, [taly. (Alta Frequenza)

Annalen der Physik, J. A. Barth, Leipzig C 1, Salomonstrasse 188,
Germany. (Ann. Phys., Lpz.)

Annales de Géophysique, Service des Publications du C.N.R.S.,
13 quai Anatole France, Paris 7¢, France. (Ann. Géophys.)

Annales de Physique, Masson & Cie, 120 Boulevard Saint-Germain,
Paris 6¢, France, (Ann. Phys., Paris)

Annales de Radioélectricité, 10 rue Carducci, Paris 19%, France.
(Ann. Radioélect.)

Annales des Télécommunications, 3 & 5 Boulevard Pasteur,
Paris 152, I'rance. (Asn. Télécommun.)

Annali di Geofisica, Istituto Nazionale di Geofisica, Citta universitaria,
Roma, [taly. (Ann. Geofis.)

Applied Scientific Research, Martinus Nijhoff, Lange Voorhout 9,
The Hague, Netherlands. (Appl. sci. Res.)

Archiv der elektrischen Ubertragung, S. Hirzel Verlag, Stuttgart,
Germany. (Arch. elekt. Ubertragung)

Archiv fiir Elektrotechnik, Springer Verlag, Berlin W35, Rcich-
pictschufer 20, Germany. (Arch. Elektrotech.)

Archiv fiir Meteorologie Geophysik und Bioklimatologie, Scries A,
%Eljingcr Verlag, Wien I, Molkerbastei 5, Austria. (drch. Met.,

ien)

Archiv fiir technisches Messen, R. Oldenbourg KG, Miinchen 8,
Rosenheimer Str. 145, Germany. (Arch. tech. Messen)

Archiwum Elektrotechniki, Warszawa, ul. Koszykowa 75, Poly-
technika, Zaktad Elektroniki PAN, Poland. (Archiwum Elektrotech.)

Arkiv for Fysik, published for Royal Swedish Academy of Sciences by
Almquist & Wiksells Boktryckeri A. B., Stockholm, Sweden.
(Ark. Fys.)

A.T.E. Journal, Automatic Telephone & FEleetric Co., Strowger
Works, Liverpool 7, England. (4.7 .E. J.

Audio, 204 Front Street, Mineola, N.Y., U.S.A.  (Audio)

Australian Journal of Applied Science, Commonwealth Scientific
and Industrial Research Organization, 314 Albert Street, East
Melbourne C.2, Victoria, Australia. (Aust. J. appl. Sci.)

Australian Journal of Physics, as for Australian Journal of Applied
Science. (Aust. J. Phys,)

Avtomatika i Telemekhanika, Moscow, Leningradskoe shosse, 9,
U.S.S.R. (Avtomatika i Telemekhanika)

A.W.A. Technical Review, Amalgamated Wircless (Australasia) 1.td,
Sydney, Australia. (4.W.A. tech. Rev.)

B.B.C. Engineering Division Monographs, British Broadcasting
Corporation, 35 Marylebone High Street, London, W.1, Kngland.
(B.B.C. Engng Div. Monographs)

Beama Journal, British Electrical and Allicd Manufacturers’ Associa-
tion, 36 Kingsway, London, W.C.2, England. (Beama J.)

Bell Laboratories Record, 463 West Street, New York 14, N.Y.,
U.S.A. (Bell Lab. Rec.)

Bell System Technical Journal, American Telephone and Telegraph
Co;npany, 195 Broadway, New York 7, N.Y., U.S.A. (Bell Syst.
tech. J.)

British Communications & Electronics, Heywood & Co. Ltd,
Drury House, Russcll Street, Drury Lane, London, W.C.2, England.
(Brit. Commun, Electronics)

British Journal of Applied Physics, 47 Belgrave Square, London,
S.W.1, England. (Brit. J. appl. Phys.)

Brown Boveri Review, Baden, Switzerland. (Brouwn Boveri Rev.)

Bulletin de I'Académie des Sciences de I'U.R.S.8S.,(a)série physique,
(b) séric géophysique, {(c) classe sciences techuiques (in Russian),
Academy of Sciences, Moscow, M. Kharitonévskii per., 4, U.S.S.R.
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Bulletin de la Société franc¢aise des Electriciens, 8-14 Avenue
Pierre- Larousse, Malakoff (Scine), France. (Bull. Soc. frang. Elect.)
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Istanbul)

1.68

Cables & Transmission, Sotelec, 16 rue de la Baume,
France. (Cdbles & Transm.)

Cahi}e;rs de Physique, 165 Ruc de Sévres, Paris 15¢, France.
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Physics. (Canad. J. Technol.)

Chalmers tekniska Hogskolas Handlingar, N. J. Gumperts Iorlag,
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England. (Nature, Lond.)

Naturwissenschaften, Springer Verlag, Heidelberg,
Landstrasse 24, Germany. (Naturwissenschaften)
Nucleonics, 330 West 42nd Street, New York 36, N.Y.,
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Postfach 40, Germany. (Optik, Stuttgart)

(Onde élect.)
Stuttgart |,

Philips Research Reports, N.\.
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Quarterly of Applled Mathematics, Brown University, Providence
12, R.1., US.A.  (Quart. appl. Math.)

Ouarterly ‘Journal of Mathematics, Oxford University
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tekhnika, 'Ilnstow)

Radiotekhnika i Elektronika, Moscow -9, Mokhovaya, 11, U.S.5.R,
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Revue d’Optique, 3 & 5 Boulevard Pasteur, Paris 15, I'rance. (Rev.
d'Optique)

Revue scientifique, 4 rue Pomereu, Paris 16°, France. (Rev. sci.,

Paris)
Ricerca scientifica, Roma, Piazza della Liberta 10, Italy. (Ricerca

sci.)
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danun 32-34, Germany. (Telefunken Ztg)
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TMC Technical Journal, Hollingsworth Works, Dulwich, London,
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