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acoustic, calculation of statistical coefficient from

impedance-tube measurements, 3920
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low-frequency, slit-resonators for, 687

reciprocity violation in, 332

resonant plywood panels for, 28

in reverberant field, calculation of coefficient
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in sea, i tank for
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of sound-insulation materials, 686
in ition layer between h
669

media,

waveform distortion effects in, 668
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polarization and angle dependence of reflection
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Zeeman spectrum of atoniic oxygen, 4032
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collision-drag eflect, 2444
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Diffraction;
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sound pressure  fuctuations when receiver
ition is varied, 3915
studio design for exclusion of traffic noise in
Karlsruhe, 1756
wall design for high transmission loss, 3917
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. using rotating icrophone, 3918
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directivity control by servo system, 1092
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sidelobe suppression for m.f., 3575
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strip, signal/noise performance, 2
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cylindrical, back-scattering cross-section of, 1444
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first-order solution by g 1
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d circuit, 23
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conductance of, 1089
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electric and magnetic field of, 17
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transient ground wave radiated from, 239
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directive, aperture field distribution for high-gain
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u.h.f., performance in complex fields, 2845
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helical, elliptic, radiation field of, 3577
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guide aperture, 2850 .
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plates, 3961
ks, 1777

with parabolic reflectors, for radioli
lincar, asymmetrically fed, radiation diagram of,
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loop, elliptic, radiation field of,
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radiation in conducting medium, 3957
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inductive coupling of, 3383
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gain of,
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parabolic, with fred displared from focus, 2474
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design methods, 3956
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3
short, bandwidth and efficiency of, 3946
slot, annular, design data, 19

conical radjation field of, 3580

in filled and unfiled waveguide, radiation froin,
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missions, 1
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on smooth curved surface, radiation pattern of,
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strip-type, current distribution with normally
incident plane wave, 1086
for submarines, de~ign of, 2469
surface-wave, corrigated and dielectric-tlad, for
beacon appl-cazions, 1449
scanning-type, using corrugated conductor, 3201
s.w., for ionospheric sounding, 71
microwave osel for studying directivity
g hcharacteris::-'s, 709 0 n
switches, phase-shift type, for radio-astronomy
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ision, receiving, adaptation p 1775
frame-type, 3300
wide-band, fos band I11, 2132
transmitting, quad:uplexer for, 2119
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y.th post-instaliation tests of, 1088
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transmitting, automatic tuning systems, 3197
performance data for, 1087
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of
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h.f., low-noise, Using disk-seal triode, 3236
input circuits for, low-capacitance, 752
linear, for negative pulses, 62
logarithmic, voltage-operated, 3996
wide-band, 50 ¢{s-100 kc/s, 2169
lumistor, using coupled electroluminescent cetl and
photocell, 3884
nagnetic, a.c.-controlled, 382
analysis of, 3237
applications of, 3516
with r;;:bintd nagnetic and electrical feedback,
3

design for maximuin power, 381

with dynistor and trinistor semiconductor
switching devices, 2174

fast-response, transfer cfficiency of, 3238

feedback in, 2172

half-wave, theery of, 1495

operating characteristic of, graphical determin-
ation of, 3617

for servo systems, 2173

shunt-coupled, using gate voltage as output, 3997

‘variable-u',

volt-second transfer efficiency in, 2171

maser, Bloembergen-type, inaterials for, 3242
dual system with lossless power-dividing net-

23

for magnetic tape and drum ‘)layback, 2175
matrix method of circuit analysis for, 1141
narrow-band, nomographs for, 1

negati i e, for Q- plication, 3618
pulse,

2518
with nonlinear feedback, 386
stability of,
tetrode, for 30-Mc/s i.f. stages, 70
thermal stabilization using half-supply-voltage
principle, 71, 758
video-frequeacy, design of, 385
stagger-tuned,
with 80-V output, 69
2-stage, high-gain circuit, 66
15-W, for public-address system, 68
tuned-transformer-coupled, design charts for, 2513
u.h.f., power-type, using travelling-wave valves,
video-frequency, with cathode compensation,

s
using valve Type PCL84 witb anode compensa-
tion, 37
wide-band, design data for, 1491
for investigation of electron av. 1136

400-450-Mc/s, for radar and scatter, 64
Analysers, amplitude, with varlable-width output
pulse, 1976
id

work, 388
based on hyperfine levels of Cu ions, 2181
for inlrarx{and optical wavelengths, 1857
method for tuning cavity, 74
molecular-beam, sub-tnm-A, 1146
mulliplt-level,‘pulscd-ﬁcld, 3623
NH,-beam, as frequency standard, 389
noise-figure measurement,
paramagnetic, theory of, 3894

3-kMc/s, using A1,0,.Cr,0, crystal, 1145
principles of, 1500
pulsed, analysis of emission conditions, 756
ruby, 2178

q Y. ge, using 2 signals,
712
pulse-height, using beam-deflection valve, 3990
multichannel, using distributed circuits, 377
single-channel, 89
10-Mc/s, 2505
spectrum, for testing quartz crystals for spurious
response,
time-interval, encoder for, 2339
vernier chronotron, 2338
for nuclear particles, 1965
wavelom,l‘,olor frequency characteristics of filters,
¥

for sorting of circuit components, 1645
for of d

L-band, tunable, 2523 , 1309

low-field, 3624 uniform i error in power-level

wide-band, tunable, 1144 ments by, 216

3-level, 1143, calculation of con- Antifer ic materials, Curie-point phen-
ditions in, 3622 omena in, 3391

rubv as material for, 3793
11-signal analysis of, 1501
solid-state, travelling-wave, 2891, 3-level, 2177
2-level, behaviour of, 73, materials for, 3037
3-level, 1502
300-500-Mc/s, 4002
*staircase’-type, proposal for, 2532
weak-field,  for  nuclear-nagunetic-resonance
investigations, 2548
self-oscillator,
X-band, for radio astronomy, 3892
zero-field,
2-level, radiazion damping effects in, 1818
3-level, double-quantum process for,
as heat engine, 2212
maser action at 1500 Mc/s by 3-level excitation,

masers and quantum-mechanical devices, theory

miicrowave, using negative-conductance ‘tunnel’
iode,
negati , using

of, -
solid-state, 4004
lar-beam and tic-crystal types,

n on gain of, 2167

P , without supply,
1494
parametric, 3896
cancellation of ferromagnetic hysteresis by
orthogonal polarization, 3244
cavity-type, with variable conpling, 2185
electron-beam, 321
cavity-type, 2066
design of travelling-wave couplers for, 2067
pumping of fast space-charge wave for, 1412
with transverse modulation, 4247
3-frequency, analysis for,
!errov;;asinelic, pulsed, gain measurements on,

using grain boundary in Ge, 3241
as limiter without phase distortion, 1819
‘mavar' operation, 79

rograms, 16
travelling-wave, design method for, 3569
for determination of end-fire echo area of long
thin bodiss, 1446
U.R.S.1. report on. 3565
bt 3-band combining network for, 733
Aerials, v.1.{,, using power transmission line, 1672
zig-zag, radiation + haracteristics of, 2848
Alloys, Mn-Cu and Cc-Cu, dilute, low-temperature
electrical and magnetic properties of, 2673
of transition metals, ¢lectron structure of, 418

Amplification, parum-tric, circuit conditions for.
78, 1&'3397

and v mixing in
of space-charge vaves, 1025
wide-band, at h.i. asing artificial transmission
lines, 3.
techniques for, 1490
Amrllﬂen. (See al Circuits; Valves)
a.i., using auxiliarv ultrasonic signal, 2514
class-B, distortin -eduction in,
rformance with random noise signals, 3168
ultralinear, using vathode followers in place of
tapped transfcrmer, 1493
3-valve,
band-pass, design formulae for, 2512
cathode-follower, design data, 3235
maximum amplitude as function of ontput time-
constant, 76t
class-C, response of, 1138
d.c., compensation for changes in heater supply
voltage, 750
for control systems, 748
using magnetic :nadulators, 2165
for measurements, zero adjustment of, 2342
using semiconductors, 3233
transient response of, 3994
with transistor <happer, 3519
with whole-loop ferdback, 1137
de, and choppcr-lvrr, using transistors, 1498
differential, for rrduring effects of power-supply
variations, 3615
distributed, using straight-wire transmission line,
1492

circuits, 76

v.h.1., for voupling receivers to aerial, 749
wide-band, for shoit pulses, 747
for 200-Mc/s pulses, 2166

feedback, matrix analysis of equivalent quadripoles,

e, 1820
performance of, 77
for receplion of space signals, 2895
using Si-diode, for 90()-\1:15 scatter link, 390
solid-state, low-noise, 1.
superregenerative, 3243
as superregenerative detectars, 3245
surface-wave, ferroelectric, 3625
travelling-wave, analysis of, 3240
4-5-Mcfs, 2524
using varlable-reactance diodes, with directional
bridge system, 2183
as phase-distortionless limiter, 2182
relaxation phenoriena in, 36
X-band, using GaAs diodes,
4-terminal, using Ge diodes, 1148, analysis of,
400!

2900-3(;‘:. *reactatron’, using junction diodes,
11

4-kMc/s, using Ge diodes, 1149
power, i d-grid, using disk 1 valve,
design data for, 2884
pulse, based on impact ionization in Ge, 3882
with sub-mus rise time, 11
0-1-ps, using auxiliary boost circuit, 3993
r.{., unsymmetric, sideband currents with a.m. in,

2
60-kW, 6-27-Mc/s, 290
f X h

3620
transistor, a.f., 67

for acoustic measurements, 1499
preamplifier for mame(i;—sl&ag» playback, 387
push-pull, single-ended, , 2887
RC-couptled, design of, 1816
4:5-W, sliding-bias, 384

-W, 2886

-C lled, theory of,

bias-network design using thermal parameters,

class-A, common-emitter, nonlincarity of, 1817
¢ base and itter, gai ili
and frequency response of, 1139
d.c., design considerations for, 65
differential circuit for reducing drift in, 1496
for servo systent, 2176
feedback, design of, 3239, equations for, 3619
i.f., emitter-current-controlled, 25817
L1, design procedure, 3999
low-noise input stages for, 4001
low-noise stages with negative feedback, 1142
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nonmiagnetic ions in, 189 .
rock-salt-type, multispin axis structures in, 188

Antiferromagnetism, in Cu,{CO,)(OH),, 1947
of Cu,Fe.2H,0, 1946

Anrop;:ynlm. highly ionized regions in interstellar
medium, 327.

interplanezary magnetic field and eflect on’cosmic-
ray variations, 7!

theorem on force-free magnetic fields, 784

See also here;

A s (5 posphere)
electrical properties of, radiosonde tneasurements
5

lower, thermal structure of, 136
upper, in aurorat zone, 37!
composition of, 1551
density variations due to hydromagnetic heat-

ng, 7
geophvv:icﬂ effects of high-altitude explosions,
2575

investigation of ionization by rockets and
satellites, 3702 .

night airglow in, phenomenological description
of, 1567

pressure nieasurements at 50-100 kin, 3701
rocket-borne ion-spectrometer measurements,
03

37
rocket investigations of composition of, 3700
temperature distribution in, 1876
temiperature of regions of nightglow, 1877
turbulence measurements at 80-100 kin, 4058
wind determination using artificially generated
Na cloud, 3302
100-800 ki, model based on rocket and satellite

data, 3300 o
Atmospheric electricity, charge distribution in
clouds, 456 o
thunderstorms, electrification and precipitation in,
Atmospherics, average power of impulsive noise,
1354

effect of atomic explosions on, 4067
multaneous recordings on 4 frequencies, 813
noise measurcinents at h.f, in India, 2743
polaiization by successive reflections from iono-
sphere, 143
recording of, integrating circuit for, 3870
related to lightning discharges, 814
with superimposed pulses, recording of waveforins
of, 815
v.L{., emissions frcm exosphere, 1578, 3311
i 0d 3094

spectra of, 3313 . .
theory of travelling-wave amplification for, 4066
waveform of liehtning impulses producing

whastlers, §
waveform's of, c! ion and inter ion of,
459, 3312
‘whistier-mode’ _echoes remote {from conjugate
int,

whistlers, 1576
correlation with lightning fashes, 458
cyclonic disturbances as cause of, 3719
dispersion and solar activity, 144
path combinations for observed echo groups,
1577

prapaeation in regions of low electron density,
1578

27-kc/s, sudden enhancement of, solar-flare
anomaly in, 1579
at 27 and 100 ke/fs, observations at Delhi, 1580
Attenuators, coaxial, alignment aid, 3927
microwave, calibration by absolute bridge method,
1123

Aurora, and airglow, photoelectric measureinents of

H, emissions in,

artificial, due to nuclear explosion, 1569, 1888

australis, radar echoes at 69 Mc/s, 141

australis and borealis, comiparison of radar echoes
frotn, 140

displacelsn;m of radiant point during disturbance,
1

disturhances, scattering of radio waves during, 2001
drift effects related to radiation belt and solar

wind, 4063

electric-field theory of, 1887

[-freq y lines (isoch ). theoretical and
observed, 2975, (D)4062
formation of, 1568
intense, 1.f. reflections from 75-80 ki during, 812
ionization geometry from v.h.f, echo data, 137
ionization and magnetic disturbances, 1570
at low latitudes, spectroscopic observations, 2592
phenomena during storm, 3309

q
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radar echoes from, harizontal motion observed at
katoon,
movement related to magnetic-disturbance
current system, 2593
polarization of, 4064
u.h.t. observations of, 1573
at 400 Mc/s, 4065
radiation at 500 Mc/s, 139
radio reflections from, angle.of-arrival measure-
ments at Kjeller, 2
xcome(ry of, 161

d in mi al region, 457
at law latitudes, 1670
subvisual, and simultaneous occurrence of noise
hun!; on 46 kcfs, 2974
v.h.{. radar for research on, 1574

B

Barretters, low-voltage, theory far, 270
Batteries, (Sce also Power supplies)

dry, using C-nitroso oomroumh, 2402
internal resistance, pulse measurement of, 2760
d

self- in,
Book notices and reviews, The Advanced Theory
of

al, 1: Di Theory,

1639
Advances m Electronics and Electron Physics,

Vol. 9, 327

Atmospheric E]eclriclly, 1201

Handbuch der Physlk Vol. 16, 3657

The lonosphere, 1

Light Scattering by Smail Particles, 1519

Radio Research, 1057, 2077

Ruuhn-Englhh Electronics and Physics Glossary,

660
Scienliﬁc Uses of Earth Saleuite-, mz
1

Th Thermo-
ectric Cooling,
Tnmhlor Circuit En(ineerin., 151
Breakdown, of air at high alti for (: y

PROCEEDINGS OF THE IRE—Part 1l

Cathodes, (See also Electron emission; Photo-
thodes)
activated, Ni-base, research on, 2069
breakdown of coatings on, 1029
carbonization techniques for high-power mag-
netrons, 3530
Cs-Sb, energy distribution of electrons from, 207¢
development of,
discharge modes with, 2441
dispenser-type, sressed and impregnaled mn
for high current densities, 3893
impregnated with Ba-Ca aluminate, evaporation
of Ba from,
Ni-matrix, processing technique for, 4250
oxide, conduction mechanism of, 1
conductivity in magnetic field, 2428
Hall effect in, 3166
Cathodes, oxlde, noise in, 1027
preconversmn lechmque for, 3891
processing of, servo system for, 651
reversibie poisoning of, 4249
Sr0, dissociation by electron impact, 3892
oxide- cored, for electron microscopy, 3078
point-type, for electron microscopes, 3077
Cells, (See also Batteries; Photocells)
dry, Mg-BiO, 3865
Zn/Hg-dioxysulphate type, 3866
Circuita, (See also Networks)
gllmde comparison, 3600
thode-follower, for d.c. reference level, 2164
clamping or d.c. restaration, 21
construction using thin-film’ components, 354
counter, coincidence, using transistors and diodes,

decade, 1-Mcfs, using transistors, 1131
dekatrso'n, for addition and subtraction, 1110,

muitiphase-output, from d.c. to 50¢ ke/s, 58
ring-type
transistor, 3231
coupled, double-tuned, res;
stagger-tuned and syncl
lation between, 364
wide-band, dmm data for, 3995
differentiating, 179
dlode and mode with short time-constant, 3221

nse of, 1818
nously tuned, corre-

range 100 Mc/s-35 kMc/s, 1834
of air and other gases at 9-6 Mc/s, 395
in solid dielectrics, electron bombardment as

with square- Ioop reactor, 2141
gaung neon-bulb, for digital computers, 358

frequency-diversity, two-tane, 2011
11-kMc/s, T,

p-c.m., digital, regenerative statistics of, 957
timing of regenerative repeaters for, 967, 968,

for telephane service, 8-kMc/s, 2393

logic synthesis of high-speed comparators, 1456

logic systems, using magnetic elements, 1104
based an signal phase in nonlinear reactances,
2126

using transistors and square-loop ferrite cores,
351

multichannel relays. C.C.LT.T. rec
and white noise, 4199
mulllp]ex f.m., Canadian TD" transcontinental
microwave network,
echo distortion in, 3472
for studio-transmitter links, 3167
h.{. error-correcting system for REM, 3104
review of, 1686
paging systems, design of, 3478
receiver and modulation equipment, 3476
selective, at Allentown-Bethlehem, Pa, 3477
f.m., microminiature decoder for,
perfoninance in presence of thermal and atmo-
spheric noise, 963
planning of, evaluation method for m-nparlson of
radio and cable systems in, 1355
pulse, frequencv-shift method lor, 3470
‘Rake’, for multipath channels, using correlation
‘techninue, (D)59%
R/T, carrier- Irequency -shift signalling for, 4200
intelligibility of speech with restricted freq y

ices fur logical functions, 2860
magnellc materials for storage and swllching,
1782

opennon of, 15

i s for, 3590
paramelron reacunce + lement for, 3588 .
pulse

sing
oscillator with saturable transformer, 3970
rectifier networks for, 3% .
sequence transducers, network analysis of, 352
for slmp!e algebraic functions, 3
sin N, cosN and Nii» c»mpulalionl by, 2857
for spaual g on
in planar form, 30
standard block des:gn using transistors, 2855
starage systems, ferrite core, using transistors,
1783

ferrite plates for end- med type, 36
ferroelectric, 717, I
magnetic, using coateﬂ glau rod 1“2

characteristics, 2758
multichannel, high-frequency hridﬂnu, branch-
ing and mlerconnu:limz of, 1
SAGE data signalling method,
in space, infrared receiver for space vehicles, 4197
minimum transmitter weight for, 3141
problems of, 3469
telemetry svstem analysis, 3860
s.8.b., compatible,

core, e,

3587, noise pmblem in, 1787

magneuc -disk, 2129

magnetic- drum, control aﬂunlus, 346, track
switching system far, 7|

magneuc -film and ferrite-core characteristics,
321

malru type, usmx ferrites, 2482
punched-tape, I
storage and processing df data using magnetic

circuits using transistors for, 1784

switching elemenls for, <ryosar’, 3211

‘third method’ for, 978 tape, 17
s.s.b.andds.b., ier, for 1 i
services, 2752
ss.b. and ideband, for g d/ai

communication, 263
stereophonic, campatible, using a.m.ff.m. multi-
olex,
usmu {.m. multiplex, 1363
using precedence effect, 3474
f.m. multiplex, adapter for, 2754
lnle{fmnce in,

bandwidth d inati

labulaled reference to 22 models, 1779
or, var q Y,
lranslslor, operating exprnence wnh 2132
1-Mc/s, transistor circuirs for, 3.
digitaljanalogue conversion, using bistable multi-
vibrator, 3.

uung cryolmr'l):, }l.ls

y, class-Al,
or, %62

code sp«d comparison, 593

phase-selective, rejecting quadrature
19

cause of,
Bridges, a.c., for of p-n
l:haraclensll(‘l , 1648
ical parallel- T

Bmdm(ln

network as, 3062
caaxial displacement dielectric cell for liquids, 3063
double-T, rr dielectric constant of ferrites, 4158
microwave, with ferrite isolator for pxramagneuc
resonance detection, 1982
Mueller, use of d.c. ampliﬁer and recorder for
balancing, 3061

for

for waveform distortion
due ta valve capacllancn 147
kedbark L{. noise reduétion in, 369
pulse of, 2870
llmller, 2494
cathode-coupled, characteristics of, 1813

microcircuits with _distributed resistance and
capacitance, 3972

systen), 2485,

of resistance, 561 ) )
a.m., interference protection ratios

meuuremenl ol mguln Ievel 3187
P ests of i ce in,

W’

sound and television, pmgreu review, 2749
stereophonic, systems for, 2397
studios, Karlsruhe, equipment of, NIO

Sudwestfunk, design of, 3182, 3

equipment of, 3188

s.w., in Nelhcrlands, 30-year survey,

Netherlands World Centre at Lopnk RadAo 266

C

Cables, coaxial, eccentric, inductance of, 3191

Ci

respons;sralculalwnl for transient waveform in,

39

solderless technique for splicing and earthiog,
336

solid-dielectric, attenuation above 3 kMc/s, 337
supporting-disk data, 3
test results under extreme canditions, 2457
theory, construction and testing, 338

bridge of, errors due

to leadsin, 1316 .
measurement for two infinite cones, JSN

C-p.d(on. Al and Ta, dielectric films 1%15

ceramic, temperature-: unsm've, using

surface area, 3868
solid-state, advances in, 1111
Ta, increase of capacltance by etching, 359
solid-electrolyte, 2137

ferrite-cored, 726
ferroelectric, for f.m. of v.f.0., 3247

as tuning elemenu, 1472
hydmmn;neﬂc,

of , 2136
paper, d.c. breakdowu of, 1473
impregnants for, coniparison of wool wax and
petroleum jelly, 147:
probablelile of, 3319
parallel-plate, subarea method for calculating
capacitance of, 17"
printed, Ta, 2867
puhe-loaded dielectric losses m.“u:ls

cy!
variable, nvmg linear 1requency vanauon 3973
vol(a,e«vanable ulecllon guide, 3|
Si-junction, 46, 3!

Cathode-ray | b

Cathode-ray tubes, (See

voltage in form of long- lalled pulse, uﬂ
ampllludellrequency display using ratio method,

camera lm automatic recording fron, 1.910
for character writing, using combination of Lf,
waveforms, 467
image distortion by RC netwarks in, 1318
for phase characteristics of (nnlmiuion systems
in range 0-1- 10 MCII, 1310 1\, 3827
e o

ng

pulse lyllem (or hlgh accuracy V{I characler-
l!llc’

sample melhod lor dis; Iaym{,mu l)ulseu, 3828

survey of t avalla e in

with travelling-wave deflection system and large

eld of view, 927
See also under Television)
automatic elecmcal welding of, 3799

enu’(y losses at binder flms of phosphor screens

n, 3173
low- voltage. development of, 2713
magnetic-deflection, errors in and coil design

at D.O.F.L.,
mlcmwave using low- nolse devices, n
theory . and echniques of, 3178
ization of, using
conductor devices, 3213
modular, integrated mltmmodules 3863
potted and printed, 2862
printed, electroless copper plating for, 3047
foil-clad laminates for, 358
manufacture and assembly of, 1788
for microwave links, 2488
test patterns for, 2487
through- connections for, 38
pulse, using cold-cathode valves. 374
time/height converter, 2879
transistor, 3228, 3229
avalanche-type, 2878
20-mus linear gate, 2880
pulse-forming, for radar, 378, 742

system for, 966
L1. and v.I.f., lrequency-shm keying for, 965
p.c.m., phase correcting systems for, 5
teleprinting, coder and decoder for, 1685
over long-distance radio links,
telephony, carrier-current, bridge negative-feed-
back amplifiers for,
tropospheric-scatter. description of
equipment, 975
\ 1360

Canadian

design
evaluation of, 598
multichannel, f,m., system parameters for, 1361
quadruple-diversity method,
tests, Start Point~Chelmsford, 260

in U.S. army, 2744

., for port and harbour control, 3480

vocoder. time-division, 2394

waveguide transmission with h.f. carrier, pulse

distortion in, 3473

C theory, ion to litud
compression, 3466
capacity of icinf ion ch Is, 3103
with side i ion at itter, 592

coding lzw 4195
coding systems, binarv, burst-correcting, 3468
variable-length, 3467
binary and Gaussian, merits and methods of
detection of, 2018
definitions of d’ and 7 in signal detection, 3854
demodulation and detection processes in. 959

regenerative, using ‘hybrid’ /)
arrangements, 2877

sequential, using transistors, 3613

lwllchml. comndence -diode, for radar displays,

usmg c lal diodes, 2866

using electroluminescent cells and photocon-
ductors, 1108

ferroelect ‘transpolarizer’ with stored setting,

2864
using gas-filled diode, 724
using magnetic cores, 2492
performance of, 3217

b it 1109
rcpmerlnatlon by mnany-dcchlon programs,

ring-type, for high-speed multiplexing, 3218
using saturable transformers, 1
using semiconductors, current build-up in, 889
microwave,
ternary, 1789
transistor, 43
delayed switch-off effect in, 722
for missile count-down, 3598
parameters of various lypen
with voltage-controlled delay, 2868
transistor, nodal construction method for, 1796
trigger, bistable, using unijunction transistors, 744
increased vnsmvnv using crystal diode in
feedback loop, 8
with series valve oonnecllon, pil %]
Colls, ferrite-cored, for a.f., 1790

inductance, calibration  at power and audio
treqnencies,

Colour, vision, characteristics and two-coordinate
system for,

Committees, C.C.I.R, and U.R.S.1., wark of, 1036

Communication circuits, h.f., eﬂecl of echo on
operation of, 3471

maritin e, sixnal strength neasurements at

‘minimum-loss operation time’ for, 358, 1359
U.K;.Comllnonweallh, perforinance index for,
1

Communication tems, (See
telegraphy; Radio links,
a.m., long-distance, addition of distortion voltages

also  Phato-

binary channels in cascade, 2388
binary-code, decision feedback systemns, 591

decoding techniques in, 2747

error probability in, 2389

feedback, 2387

keying ?smm, error probability in, 2746
m Braul .

at

i 2398

Communication systems, for data transmission over

telephone lines, 1
{.m, digital subset for, 2392

using earth n(elliles. 964, 2012

‘Frena’ and 'Frenac’, nonlinear system for trans-
missions at hlgh noise levels, 2753

in Ghana,

for, . . L1, design of, 2750
*peritron’, with moving screen for 3 lme ! in, 594
duplay, 1747 meteor-burst-type, choice of (requenues for, 597
for 1 peed displ. 4254 JANET, 4198
screens (or. aluminized, surface phenomena microwave, netwark for Pacific coast, 2398
associated with organic barrier Slm in, 2438 tropospheric-scatter, using angle diversity, 2751

effect of temperature on persistence of, 2440
storage-type, for direct viewing, survey o( 1744
half-tone, survey of, 1748
iatron, 1746
thin, reclangulnr, 317
for ‘writin, dlmctly on current-sensitive paper,
17

mobile, with 920 channels between 80 and 78 Mc/s,

262
multichannel, using angular modulation, r.f.
powers and noise levels in, 598
carrier telephony on power lines, 27.
f.m., measurement of degree of intermodulation
due to mismatch, 23

of signals in noise, 1357,
error-correcting codes, with constant bit-rate of
transmission, eﬁclenc&gl 1358
1

iability of p ion in p!
Coaduction, in solids, theory of,

inn, 2138
pnnung o? g:lu -code data using shaped-beam
c.r. tu N .

using

of noise, 345

surface, of insulating solidu, criterion for, 3282
theory of electron transport in magnetic ﬁeldl 4014
m ThO, crystals, polarization eflects in,
uctlvity, b.1., of metals, quantum theory of, 762
qnanlum th eory of surface lmpednnce in
magnetic field, 763

induced by radiation in Cd$ and polyethylene, 2672

of metals, evaluation of, 1507

of monovalent metals, 4085
(o charge pe! ionin, 3251
Conductors, penetration of transient e.m, field in,

solution of Bloch's equatiun for electrons i in, 1914
with wavy mtedace, e.m. Seld dismbution in, 2904
C Moscow,

June 1957
British” Association Meenrg, Glasgow, Sept, 1958,
1171, 1202

3 papers on radio navig.tion aids, 2978
cosmic rays, Varenna, June 1957, 1861
cosmical gas dynamics, Cambridge, Mass., June

1057,

electrical dnschar[u. Physical Society, Swansea,

Sept. , 2196

electronic standards and measurements, Boulder,
Aug. 1958, 1303

Jan. 1950, 2805

Philadelnhi.
P

an
Physi ical Society, L-ndon March 1059, 4067

LE.E. Radno and Telecummunicauom Sectian,
Chairman’s address, 1421

1.G.Y, Specul Commmee 5th Assembly, Moscow,

mathematical lhm{ b
using e shift-register 257
error probability for optimum,codes in Gaussian
channel, 2748
for lnﬁnne llphabeu 9“
physical interp 's iguity,
3883

sampling of signals without d,c. components, 1356
speech transmission, threshold levels far quanti-
zation, 3855
in telecommunications, 385:
Compouents, (See also Circmu, printed; Electronic
eqnipment)

for plex shapes, 4143
testing ip for, 2321
selection from random samples, 659
Computers, analogue, analysis of British models, 31
using capacitor storage unit, 32

Comp 3 dc.,

circult

for, 3608
differential analyser, Fourier analysis by, 33
for evaluating radar performance, 1465
function generators, biased-diode, design of, 2861
mtaung -disk type, 3858
for sines or cosines, 1457
tapped- polentlomeler, 35, quadratic inters
polation by, 2133
using loaded potentiometers, error reduction
technique, 3969
matrix programming of, 347
mulliplICTJ. usi;l Hall effect in semiconductors,
, 350,
multiplier-divider, using thyrite resistors, 1458
far prediction of sound propagation, 3207
ratio calculator, llM
iple for, 2480
use of, 2481

, design p
forsimulation of aircraft perforinance, 1466, 2477
storage systems for, magnetic-drum, 348
analyser for retay-circuit contacts, 1460
control systems with 'intelligence’, 716
data reduction system using scanned photocathode
and image dissector, 11
digital, ACE, 3|
ADDAM 11 differential analyser, 1780
adders, controlled by magnetic cores, 3210
applications, for lens designing,
lor transient response of linear controt
systems, 2130
for verification of logic structure of switching
system, 2|
for automatic graph plotting, 2859
binary multiplication in, 2856
capacmve sensing lyllem for punched cards or
continuous foil, 1455
character display system for output of, 3968
counting circuits for, using transistors and
magnetic cores, 2479
C.S.C.E. Plu, using parametric cells, 3966
data-processing, automatic failure recovery
system, 1.
automatic magnetic 'reading’ equipment for,

information handling in, 1454
magnetic-tape recording system for, 1464
tape amplifiers for, 27

of logical as ipurpose
bias devk:u l“l
elect: ical input-output

i 26
high- speed using ferrite cores and transistors,

(esl genenlor for, 3585
with inductive control of switching, 3967
‘laddic’ ferrite device for switching in logic
circuitry, 1

World Radio Histol

Aug. 1958, 3674
Paris, June 1959, 3208
L.R.E. National Convention, New Yark, 1059 2801
long-distance propaganon above 30 Mc/s
 London, Jan, 1958

London, Jan. 1959, 1 4{
luminescence, Estonia, Juse 1966, 2997
microwave valves, I.E.E., London, May 1958,

2788, 2800, 3159, 3424
physics of magnetic phenomena,

58,

WLEE.

Moscow, May

propagation of radio waves, Paris, Sept. 1956, 1333

radiation effects in semiconductors, Tennessee,
May 1959, 4089

radio alds ta

and marine igation,
London, Maxch, 1058, 2259
rzdlolmk: Rome, _Iune 1457, 2014
rockets ‘a,,nd satellites, Moscow, July/Aug. 1958,

0
semiconducting SiC, Bostan, April 1959, 3771
solid- slate memory and twilchmg devices, Londan,
1958, 2478
solid-slale phyliu, Brusses, 1958, 497
space vehicles, satellites and missiles, Buffalo,
,» June 1958, 223
sleraophony, 1.E.E., London, March 1959, 2086
Swiss Physlc;l”&)clety meeting, Neuchitel, Sept.

1957,
transistors, 1.E.E., London, May 1959, 3511
ors, coaxial, hybrid-ring, analysis of, 3582
as microwave filter, 3564
Control mteml. (See aho Electronic applications;

digital, lar posmoning :haiu, uxing telephone-line
carrier system, 1
feedback, test equipment Sor, 1651
review of techniques for, 3861
Convenen, (See also Freqnency, converters)
d c., high-power, using transistors, 1470
d.c,fa.c., using transistors, 3483
dtsixn data,
for driving induction molor, |m
for 3-phase 115-V output, 348
using 4 transistors in bridge clrcnil 1698
20-kc/s, using power transistors, 2021
d.c./d.c., using transistors, 4207
parametric, microwave,
Coollnj. air, chassis dui}n for, Ju

in,

1750
liquid, for au-bome equipment, 1420
of tor devices,
Cores, (See also Coils)
ferrite, for television ncelvm test inethods, 3057
powder, Fe, properties of, 23
Cosmic ndhllon. (See al:n Radlo astronomy)
balloon equipment for moaitoring, 437
corpuscular, low-energy, at high latitudes, 2851
cosmic-rocket data on, 3231
cut-off rigidity and geomnagnetic field, 3280
effect of magnetic anomalies on belt of trapped
particles, 3662
energy spectrum of, 419
fux and energy spectrum of a particles during
solar maximum, 3
mcream in, mterplxnela:y tnagnetic-field model
for explanation of, ¥!
related to solar flares,
intensity of, cause of inaccuracies in prediction of,
1524

for, 3146



decreases in, 27—day, latitude variation of, 1862
1960-1968
fluctuations, at mulhem stations, 1860
measurements in stratosphere, 3
variations, review of,
at solar maximum, 3278
during two solar cycles, 1523
in interplanetary space, rocket and satellite
mvelugauons o! 7s

i by eal lite, 3663
measurements o! at dhlancu up to 107 400 km
from nh,

nature of sources, 3274

obiervauons, before mtense solar activity, 1179
of 1958 8 over Australia,

proton, during solar flare lllh May 1959, 4040

r.f., ablorpuon associated with solar event, 789,

trappmg beneath ionosphere of, 788
terrestrial corpuscular radiation due to0, 2216
theory of cosmic-ray equator, 3661
Van Allen belt, cause of minimum between zones,

4038
origin of, 2217, 2552
upper boundary of, 4639
Cosmic rays. See Cosmic radiation.
Counters, (See also Circuits, counter)
diamond, with small electrode spacings, 1990
G-M, end window, improved design of, 3079
for nucleomcs,
radiation, with magnetic recording of pulse-
amplltude dala, :”
self- of spl

o
n, 1332
uimilla!ion. photomultiplier-type, resolving power

review of, 232,
Couplers, (See also Waveguides)
directional, CR-type, 1nutually coupled, 9
measurement of directivity of, 3821
Crystals, (See also Molecular systems; Piezoelectric
materials; Quartz; Resonators)
growth of, ﬂoatmg zone technique for, 2337
$i0, and GeO,, infrared studies on polymorphs of,

with zinc blende structure, calculation of lattice
oscillations in, 3413

D

Delay lines, (See also Computers, storage systems)
magnetostrictive, for pulsed video signals, 1134
torsional,
quartz, for radar systems, 2511
ultrasonic, design of, 28
Hg, characteristics of, 361
measurement method for, 2698
of asy ric

signals in noise,
of co—cg;nnel f.m, signals, by correlation method,
1

microwave, tests on coaxial diodes for, 2794

power-law, with 3 input signals, multiple Fourier
analysis for, 3382

of pulsed slgnalsm noise, optimum filter functians,

response ol nonlinear devices to band-limited h.f,
als and noise, 16"
step syslem for multiplex systems, 590
tectors, correlation devices for weak signals, 3099
corrclation function of output noise with biasing
and limiting effects, 2005
diode, analysis for asymmetric-sideband signals,

opumum with log 1, characteristic, for weak
signals in noise, 2004
phase, diode, push-pull, theory and design curves
for, 1152
product-type, using pentagrid converter, 2898
for symmetric- or asymmetric-sideband signals, 580
Dielectric constant, contribution of exciton to, 1831
of conducting tiquids, L., measurcments, ns
measurement, at microwave frequencies, bridge
melhod using coaxial cable, 921
method based on eissfloch transformation
theorem, 4253
static, molecular theory of, 761
Dielectric propervlu. of glacier ice, 1954
of ice crystals, 1
of low-loss materials, free-space mm-A technique
for measuring, 3348
measurement bndge for 10 ¢/s 50 kefs, 1305
measurement technique for liquids, using H,,
resonator, 922
Onsager's theory of, 392
polarization of gases, quantuin theory for, 2901
of polycrystalline stannates and cerates, 2626
Dielectrics, (See also Insulating \Ialenzls)
artificial, anomalous dlsperslon in, 482
dupemve, for beam scanning, 2124
A/4 matching of, 3125
formed by array of thin films, 1154
rod- -type, reﬂeﬂions from, 2123

BaTiO,, b field of, t depend-
ence of, 2627
ceramic,effect of compression on pennittivity, 481

thermal conductivity of,
low-temperature properties at 9-1 kMc/s, 1601
thermal expansion coefficient of, 2629
Ba(Ti,Sn)0, and Ba(T1,2r)0, ternary systems, 838
ceramic, after-effect in, 3328
tight-weight, 839
Raseous, C, » properties ol MIS
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2-channe!, integraton method for improving
bearing evalnation in,
b.{., with averaging system and automatic read-

out, 2
for tra.king airb vehicles, 1583
Iong base-line, error reduction in, 3720
v.h.{., aulomalic, using mlalmx Adoock aerial, 817
phase capacitive for,
Direction finding, :oherent-wave, component
deterinination nsing 2-channel c.r. d( Slt

Germany, 3291
gravitational-field investigations by, 792, 4048
mstrumentation of,
Jast minutes of,
orbit of, changes in inclination to equator, 2235
motion of nodal line in, 118
radar observations of, 3.
solar-flare effect on ponod of, 449
1958 a {Explorer 1), cosmic- ray information fromn,
_ analysis in Japan, 448

h.i., errors caused by mearby vertical
1203

3-dimensional, using spaced aerials, 3314
Discharge tubes. See Valves, gas-filled
Discharges, (See also Bieakdown; Plasma)

cold-cathode, space charge effects i in, 1833

eflect of coupling osci%ator coil to dwchnge tube,

electrodeless, in air at reduced pressure, effect of
magnetic field on, 83

Rlow-to-arc lransulons, ionizing-potential space
waves in, 3

glow-type, hollow-cathode, 2009

ht., tor%ype. electron temperature and noise in,

Hg-vapour, noise specira measurements in, 4019

Joshi effect, potential variation in, 2830

low-density, l'u-ory of rathode sheath in, 82

propagation of non-ionizing shock wavesin, 4016

pulse, gas recovery aft-r, method of studying, 2531

‘silent’, rl oscillatioys in light and darkness in,
1155

space-charge ficid-emi-sion hypothesis applied to,

thermal noise in, 1158
wire-cylinder, in_air, in relation to space-charge
field-emission hypothesis, 394
Discriminators, frequency, linear, wide-band,
using transmission lines, 2526
niicrowave, for stabilizing klyslmn oscillators,
7

Distortion, of a.m. and Lin. signals, 2007
harmonic, in {.m. systrim, 1504
n citcular wiveguide, 3473

of signal on h.t. carrie:

E

Earth, tcnducllvuy, mapping by radio technique in
U.S.S.R., 434

measurement "of, 3420
Earth satellites, applxallons, for transoceanic
cormmunication system,

instrumentation of, 1547
1958 8 (Vanguard' 1), instrutnentation, orbital data
and applications of, t
orbit of, determination of meﬁcnent J of
gravllanonal potential from, 186
variations rclated to gravitational ﬁeld 2236
solar effects on notion of, 4050
1958 8 and 8, effect of forpuscular radiation on
acceleration of, 2960
1958 8 (Sputnik Ill), antipodal reception con-
ditions, 2957
auroral ionosphere investigation using, 4052
diurnal lapse of signals from, 2954,
instrumentation and results of observauons, 1550
tonized tracks as cause of signal strength
fluctuations, 2953
orbital data for, 1545, 3685
radio observations of, 2569
signal-strength recordings, in Alaska, 1193
in Qhio, 2570
upper-atmosphere investigation by, 1872
1958 ¢ (Explorer 1V), cosmic radiation increases
etected by,
observations of radiition belt by, 2238
Electrets, CaTiO,, anomalous stability of, 1603
phenoinenological lheory of, lM
Elect

and errors
of, 3186
classical, as

Elect theory,

nonlinear, formation of discontin ities in, 914
Electr (See also P
in Cu,O, and current creep eflectsin recuﬁcrs, 3005
dis] lay panels, for automatic displays, 3434

or character generation and starage, 1654

transflyxor-controlled, 568
display systems, ELF, m

'sylvatron’, 2
in GaP and InP, bimolecular transitions at

rectifying junctions, 3737
of insulated particles, 1215
mechanism of, 1597
‘memory’ efiect 1 vnhan«menl of, 1213
of ent y

alternating field, 831
processes and apphcanon to picture tubes, 1909

for verification of theory of relativity, 3684 screens for television dispiay, problems of, 566
ic density lllellmr data 1n SiC, 3603
for, in $iC p-» junctions, 1910
from orbital data, 3n89, 3695 Electrolyte tank, anisotropic field plotting in, 3825
irregularities in, 2571 servo system for automatic tracing of equipotential
at 200-400 km, curves, 3428
atmospheric pressure and density meas Pp: harge si ion by current injection, 2356,
y, 1871, 3694 2708

instrumentation for, 439
cosmic-radiation investigations by, 3698
analysis of, 2958
instrumentation for, 3663
Doppier measurements on, lIOI 369’7
velocity determination from,
electmn;gn‘erxy levels at 470~ 11180 km recorded by,
3.

errors in tracking, dne to refraction at ionospheric
heights, 3698

Explorer series, firing s
trackmg of, 1

flight principles and velocity data, 2950

geodetic information from, 1

geomagnetic field meaurements by, 3693

gravitational torque o, 117

ion-concentration mea-urenients by, 3696

ionization trails, radio reflections {rom, 121, 2963

lonosﬁhere investigation by, 1873, 3295

taunching problems, 3486

lifetire detenmination and orbit perturbations,
3681

ystem, instrumentation and

optical observation, ovrr polar regions, 793
tracking Erogram for L.G.Y,
in US.S
orbital acceleration of, atmos
orbital data, calculations,
and geophysical faceors, 3683
value for earth's flaztening obtained {rom, 2567
orbits of, air-drag effect on,
allowi g for earth’s oblateness, 1184
described by difference equations, 119
irregularity in, 797, 1543, atmospheric tides
as cause of, 2865
cause of air resistance changes in, 1186
coordinate system for,
determination fromr tracking data, computer
program for,
Doppler method for determination of, 1188
effect of earth’s oblateness on, 3333, 1234
prediction of, 3232
around unsymmetric central body, 1541, (D)1866
polyhedral, for accurate orbital data, 794
radar scattering from, effect of Faraday rotation
on, 1
radio-astronomy investigations by, 3292
radio observations of, comparison of methods of
studying ionosyheric structure by,
tivation of ionosphere data from, 1548
ionospheric effects on, 1549
in Italy, 1
signals from, Faraday fading of, deduction of
ionospheric electron content from, 2572,
correction for,
Faraday rotation of, 796

2heric effects in, 2564

electrical d h in,

837
(NH,), 50, and (NH,), Be¥F,, transitions in, 836
non!erroeleﬂnc relaxation polarization and losses
in, 4
solid, |mp¢dance of layers of, 2271
Diftraction, acoustic, of converging beams, 2813
of acoustic and e.m. waves, asymptotic solution of
roblems in, 1
effect of Auctuations on intensity distribution
near focus of lens,
by smooth object, geometrical theory for, 3265
by wedges or corners, for plane, cylindrical or
spherical wave, 1167
of e.m. waves, by circular hole in plane screen,
comparison wnh optical microscope, 2206
by dielectric strips, 1
at ideally conducting flat screens, 1518
y im) fectly conducting wedge, 4028
fi-Young theory of, 291!
by perfectly conducting half-plane, 1168
by perfectly conducting solid, 774
polarnzed by wide slit and complemen(ar) strip,

skew plane. by absorbing wedge, 3266
by slit, approximation for, 1851
by slit and vectangular apertures, intensity
dmrlbunon near focus
in i media, asympt
2839
geometric theory of, 2538
of light, by ulh;a:onic waves, intensity distribution
or,
at oblique incidence, 1049
of ultrasonic waves, by arrays of rods, 1048
Direction finders, c.r.o.-type, s.w., comparison of,

theory of,

Direction finders, c.r.o.-type, s.w., Telefunken, 3257

effects v p to 2 000 km in. 2961
recording of, 2573
solar corpuscular radiation investigated by, 3293
time-dilation measurement method, 3688
tracking, methods for, 122,
‘minitrack’ system for, 1190
photoelecmc opucal method for, ll”
Earth ki 108-Mc/s i
, system for, 133

Electromagnetic fleld, in stratified medium,
excited by dipole in surface, 2920
Electromagnetic theory, electron wave functions,

consistency condition for, 2837
e.m. waves in crystal with exciton absorption, 409
helical coordinate system for, 773
of induction,
\(nwell s equauons, in general relativity theory,

solunon in terms of spinor notation, 2990
unigueness criterion or, wluuons of, 3628
Maxwell's and |
of distribution lheory to, 405
of ‘singular” induction,
Elect: ams, axially wmmelric. with uniform
velocity peofile, 3526
dlslrlbug:t'm of particles with multiple scattering,
7

effect of inclination of focusing electrodes on
formation of,

homogeneous, plasma heat-exchange technique for
producing, 397

influence of an:le of diffusion on energy spectrum
in thin filins, 3258

magnetic analysis based on Lorentz effect in, 2199

Electron beams, ically focused, 1
noise in, 2789
characteristics of, 3888
periodic permanent-magnet structures for, 1021

parallel -flow, periodic e.s, focusing »f, 206

partially neulralued perveance anc Bennett pinch
relation in, Y]

relativistic, inlenst, behaviour of, 4017

rotating, space-charge-wave harmcnlcs and noise
in,

sheet-type, aberrations in, 2908

space-charge in, compensation of, 1836

space-charge flow i in, solution of eqnauons for, 764

splmmg effect on penetraung nagnet,

slanonary, magnetic forces and rehuvnsllc speeds

(heory ol formation and trajectory in magnetic
eld,
Electron emlulon. (See also Cathodes; Photo-
electric emission)
field-type, total-energy distribution for, 2197
measurement of, 2198
from Hg fils in discharge tube, 1157
from Mo, after electron bombardment, 3258
secondary, due to ion beamn, energy spectrum
analysis, 1838
of melals. lhcory of, 3257
from MgO films, 2316
from Ni, 3789
lhenm(;mr fromi Mo, effect of magnetic field on,
945
wave-mechanics  correction  of  Richardson-
Dushman equation, 2912
Electron gas, dielectric formulation of many-body
roblem for, 1
high densu). magnetic susceptibility of, 759
Electron guas, for kinescope, annular, 652
huzh lransconduclance, a2

ground equi for,

1

U.S. and U.S.S.R., tabulated data on, 3679
lelemelry data 1or,

U.8.8.R., ‘observations related to ionospheric

mpa;almn, 2952
tracking by Doppler measureinents, 443
uealher observation by,
ion for picture n, 2715
1957 a (Spulmk 1), detenmination of orbn and
regions of recepion, 1
Doppler at Joh b
electron demsity determinations in outer iono-
sphere by, 3298
sonospheric information from, 3296, 3297
1onospheric  investigation by simultancous
Doppler shift neasurements of, 1874
radio observations ct, in Japan,
results from, 186%
in southern hemisphere, 444
rotation of, 795, 1187
1957 2 and 8, radio observations, in Germany,
2237, 313"
Royal Society dis ussion. 295!
tracking of, using h.t. d.{

19578 (Spulmk 11), hruhlnrss ﬂucmauons of, 2956
change of inclination of orbit of, 1542
cosmic-ray intensity variations recorded by, 2959
field-strength recorcings at 40 Me/s in "West

'World Ra

s for prescribed field dis-
trlbuuon 3
1 shlcldcd 1 b y ics of,
031

inagnetically shielded and immersed, perturbations
in beams froni, (D)3429

Pierce-type, design theory for, (D)653

‘ramp’- lype slpace charge-limited crossed-field,

for sohd an g holiow cone- type beams, 2430
toroidal, for dense hollow beams, 3527
Electron lcnm. asymnietric, sligma(ic image in,
3075

unipotential design of, 937
cs., co:r‘c;cltion of aperture error by space charge,

ion-focusing properties of quadrupole pair, 2721
magncl}i;hi‘nduclion along axis of, measurement of,

weakly o Rent, 1 ion in, 3838

25

field of series of cylindrical magnetic lenses, 3448
with highly biased electron gun, 3443

image contrast analysis, 3444

spacef;;,r:e aberration and resolving power of,

Electron mlcroocogi. image in, es. method for
9btaming. N

Y 567
review of developmenls since 1957, 3832
shadow casting, use of carbon films in, 938
Electron optics, di for
recording, 3442
energy spectrum of electron beam reflected by
metallic object, 399
es. i objectives, ion h

shadow field ition fori

sensmv}ly, 3441
Electronic applications, automatic

rec ition systems, 1991

automatic pattern recognition, by analogue
apparatus, 2371

using flying-spot scanner, 2372
catapult end-speed recorder, 934
elec b nt pi i of b

character

4168
.3, teletypewriter for data pmccssing, 3086

in memyrguldance syslem for space ﬂight 3839
1 inm

. 565
in medicine, control of vemrirular oonlraclinn in
experimental heart block, 9.
ingestible radio capsule, 1326. IJTI. s34
microwave radlator for heat therapy, 236!
pulse
sensitivity of v. lf amplifiers for electmmyo-

phy,
variable-pulse stimulator, 229
microwave model of human eye, 1325
mys light source using Si p-» junction containing

observation of confined detonation processes using
mlcmwave interferometer, 3068

witl
!or pholomelry. 4:67
plasma engine, 3833
radar meter for vehicle speed measurement, 1898,
81

19
radar technique, for detection of shock waves, 3447
for shock-wave velocity determination, 1658
in railway industry, m
seismic transducer for visual recording, 3069
Electronic applications, ‘tellurometer’, for measure-
ment of distance, 1980
video differential planimeter, 3067
Electronic equipment, in Brazil, 3l76
in naval oerdnance, design pmblems
production and assembly techniques for, 1037
rellabllny of, calculations on, 26&6
design factors for, 2076
*interaction’ in, 1038
numerical approach for, 2804
Soviet, review of, 3
transistorized, data on, 3592
Electrons, collision probability in gas, microwave
measurement method,
relativistic flow in straight lines with no external
magnetic field,
slow excitation of molecular vibration and rotation

spin kinematics in uniform field, 99
Electrostatics, generation of static charge on high
. lymers, 4013
interaction of two charge distributions, 768
potential and capacitance of torus, 4012
polenlial distribution near p-» junction, 1506
l41)]:: method of calculating capacitance, 2193
ace charges on insulators, 2527
ualhen, constant-S, 3226
aguerre-function, using passive elements, 1481
Ether, deflection of hgm waves by movement of, 3248
Exhibitions, Audio Fair, London, April 1959, 2095
electronic computers, London, ID&I 7
German Radio, Frankfnrt, 1959 3898
National Radio, London, Sepl 1959 3897, 4258
Phgw:al Society, London, 1959, 1
London, April 1959, 2802
8.B.A.C., Famborough Sept. 1959, 4256

F

Faraday effect, Seec Magnetic effects.
Ferrimagnetic materials. See Ferrites.
Ferrites, with anomalous magnetization loops,
hysteresis losses of, 3400
Ba, anomalous characteristics of samples con-
taining CaQ.; Sit),, 2685
dielectric properties of, anisotropy in, 3807
magnetization curve analysls. 3&6
substitution of cations in, 540, 541
Ba0.8¥,0,, magnetization and structure of, 899
containing Co, perminvar effect in, 1284, 2324
semiconducting properties of, 4138
dlclﬂ:‘lnc constant measurement bridge for, 4158
Dy-Y, Dlyz(sgland Dy-Er mixed garnets, properties
of

e.m, ﬁelds in ellipsoidal samples, 1286

Er garnet, Al- and Cr- subsllluled interpretation
of properties of, 1

Fey,O, and  (NiO),. ..1F=0). uFe 0y,  Hall-effect
measurements on,

'(crmxclubs permcablllly tensor of, at 24 kMc/s,

‘ferroxplana’, crystal-oriented, 2687

flux reversal in, modified rotational model for, 900
{requency characteristics of, 3398

garnets, domain observation by transmitted light,

growth of single crystals of, 1289
+d-Er and Gd-Y mixed garnets, properties of, 1633
-Fe garnet, microwave resonance in, two-
sublattice model for, 3043
as gyrotropic medla reciprocity relations for, 3044
loop ev. Yy
kmeucl rocesses in, phenomenologlcal theory of,

Li, i i in
range lO IOOCI) Mc/s, 1288

Li-Zn, magnetic properties of, 1957

for ma{z;-;:ouncuon oscillators in filter circuits,

by avity on,
formulae for, 545
Mg, effect of Mn and firing conditions on, 903
effect of oxygen pressure on, 1287
solubility of MgO in, 2688
Mg-Mn, magnetic _viscosity in hysteresis loop
tracings, 2325
microstructure and properties of, 4133
microwave Faraday effect and birefringence in,

Electron microscopes, cathodes fcr, oxid ed,
3078

point-type, 3077
remote- locus, 936
type, using d: 1330
using ultraviolet radiation, lm
e.s. charging of pholosensmve material in, 1988
chromatic variation of magnification in, com-
pensation of, 3076

Mn, d i | motion and resonance in, 1958
ma‘“i\l}lg pmpemes and disaccommodation of,

Na,0-Sn0)-Fe,0,,

neulror;rsraduuon effects on Curie temperature of,

Ni, efect of dival
mechanical pro;

grain growth in,

itutions on
ties of, 1292
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-Co, magnetic resonance studies during reaction,
3042
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NiyFe, antiferromagnetic orientation in, 537
NiyMn, change of sign of Hall constant in, 2678

magnetostrictive, narrow-band, 52
hanical, for icati 2158

flexural vibrations in, 2154
theory and technique of, 3225
microwave, cavity-type, aperlure coupled, 1113

pulse-width, for television receivers, 1803
rejector, blﬁlar-T analysis of, 1122

, estimation of
dlmpanve eﬁects in, 50

for gliding-tone analysis, 365

wave, design of, network transforinations for, 3222
bel-type, for Tchebychefl insertion loss, 1118
Frequency, control, automatic, using junction diode,
jor f.m. receivers, 951
converters, ferritc 'serrodyne’ for X band, 3942
u.h.f., using nonlinear-capacitance diode, 3145

and Ni ferri irect observation of spin-wave

ments on, 2689 . resonances in lhln ﬁlm 191
Ni-Fe, in, low on,

transition of, 902 3396 for minimum insertion loss,
NiMnQ,, resonance in, 543 magnetic annealing in, 3797, 3798
N&\an: and CoMnO,, crystal structure of, 199 S of d 8 in, 3797 d
Ni-Zn, eﬂect ol Co on magnetic dlspemon, 3808 veloclly by Kerr effect, 194

by tras field, 3244 Co, fiums, resnsnvny of, 163
y of, and power of, 487 . synthesis of,
ndence of, 3041 leakage-| ﬁeld using  di
rmea ility variation with timein, 4136 electron beam, 202
oriented, with cubic anisot| nuclear resonance in, 4126
penneablhly and loss data for com, 897 polycr magnetic e of, 3802
P‘7l)’")'“"=‘""‘e resonance in, spin-wave analysis of, creep of asymmetric h teresis cycles in, 204
777 cube-oriented sheet, 8 ::

power-gain relations for 3- and 4-frequency Curie-point phgnomena in, 3391

ucntauon 3045 cyclic ion of, noise on,

pre; by tic co-
pmlpﬂauon, 1959

properties and applications of, 4134

rare-earth gamnets, resonance in, 2699

rare-earth orthoferrites, weak ferromnagnetism in,
905

Ferrites, resonance in, magnetostatic modes of, 3813
properties and microwave applications of, 4140
theory of,

resonance line widths, and g-factors in, 3402
measurements in cross-guide coupler, 38190

resonance in spheres, magnetostatic modes in, 908

reversal of temperature coefficient by d.c. field,

r.f, properties of, weak-field measurements of, 3815

single-crystal, domain configurations on, 1

square-loop, rings, test equipment for, 4158
storage properues of, test methods for, 3397

dividers, harmonic-type, investigations on, 1133
for pulse synchronization, 3.
ive-modul type, process related to

domain boundary
tion reversals in, 2319
domains in, observation by magneto-optical Kerr
mlauon 1281
thermal activation of, 1275
width of boundary layer between, 2676
elastic-wave damping in, high-f; uency, 1278
electron dmrzcuon method of analysis of, 3801
electron mirror microscopy of stray ﬁclds m 3800
Fe, armcoiron,
tion in, 4124
dohain dlstnbunon between two phases in
single-crystal disk,
domain structure, influence of demagnetizing
field on, 26!
eddy-current losses in, 4138
films, evaporated, chem| sorption of Oy in, 1295
y in, 2683

during iza-

using
pulses, W
noraxe type, magnetic reversal in, 4137
luscepublmy of ellipsoid in uniform field, 3889
of, 1634
thermal upansnon coefficient of, 4128
TiFeyO4-Fe,Of system, properties of, 542
transparent, domain observations in, 1956
Y-Fe garnet, effective exchange constant in, 3401
magnetic anisotropy constant of, 901
magnetoacoustic resonance in, Nl
perieability spectra of, 1291
resonance in, 4138
effect of rare-earth impurities on, 3811
resonance instabilities causing microwave and
1.{. oscillations, 198
resonance line widths, 2330
at liquid-He temperatures, 907
maximum at low temperature, 3812
with substituted Cr, zbsorpuon curve, variation
in width of, 2329
g-factor of, 3318
Y and Gd garnet, resonance absorption with
increasing power level, 4139
Ferroelectric materlals, (See also Piezoelectric
matcrials)
anomalous polarization in, 1911
(Ba,Sr)Ti(,, thin films, vapour-deposited in electric
field, 4083

Ba(Ti Sn)O. and Ba(Ti,Zr)0,, ;olarinlion varia-
h temperature, ¥ .

of carbon i i on of
Bloch walls, 3794

Mathieu functions, 2509
using transistors, 378, 1133
wide-band, 2508
for issi from

aircraft in flight, 3423
measurements, using atomic clock, 1311
pulse beat method for, §
of response of electromechanical dcvncu, 2079
meter, microwave, Hy,y,-mi
mulupllcanon using counter clrcmls, 3614
stabilization, using double mixing circuit, 738
standards, Canadian,
using Cs beam, 2701
Cs, ‘atomichron’, 850, comparison of, 313, drift
in, 4148
comparison with NH, ~beam maser, 915
correction for earth's ellipticity, 4147
N.P.1.,, cirenits of, 3340
ponablc,

Fe and Ni films, ectors
from magnetoresistance eﬁecl 3040

Fe and SiFe, magnetothermal effects in, 4129

films, energy relations for magnetization analysis,

monitoring hysteresis loop during and after
deposmon, 2482
Hall eﬁec_l in, measurements on,vef!ecl‘ol crystal

an
theory of, lﬁ
hysteresis in, calculation of, 197
hysteresis cyclcs in, creep of, 547
interatomic distances i in, 891
irradiation effects on, 2646
5 e d

in,

of

in, 4137

magnetization of, change with hydrostatic pres-
sure,

model for immﬂing domain effects on electron

am,
mu-metal, "after-effect’ in, 2320
Ni, domain distribution in, influence of tempera-
ture on, 3795
Hail effect at low temiperatures in, 2332
resonance in,
ic velocity and
magnetization direct

ion changes with
ion, 4125

BITIO'. ics,
in, 3327
polarized properties of, 479
primary pyroelectric effect on, 156
crystals, triangular, growth of, 1599
domian structure observed by electron micro-

residual pol

ope,
domains in, antiparalle],
reversal,
effect of space-charge fields on, 1274
electron parainagnetic resonance in, 476, 477
hysteresis loops and pyroelectric effect in, 3332
irradiation effects on coercive field of, 1913
motion of 180° domain walls in, 1.
polarizability increase during switching, 3744
polarization changes dunnx aging of,
polarization reversal in, 159, 3007
spontaneous polarization iu ultra-low-velocity
component of, 160
switching current in, domain model for, 2635
switching time at hlgh voltages, 47!
lwncz}’:‘l’;lg wvelocity in, pulse-width dependence of,

during polarization

transition to ferroelectric state in, 843
CaSr(Ti,Zr}O, and Na(Nb,Ta)O, solld solutions,
nonferroelectric phase transitions in, 1912
Cd.hb,zoﬁ‘prepaul ion of, by anodic spark reaction,

ceramics, charge release for

wave in, 1951
thode-: d, thermai t fe

eleclmlylically roduced, properties of, 3804
Hall effect in, 1279, 1280
magnetic propert ol 3039
magnetoresistance of, 1944, 3395

Ni and Pd films, temperature dependence of

resistance of, 3805
particles in paramagnelic alloy, varation of
ization with

ture, 3678
powder-core, temperature coefficient of initial
permeability of, 1282
radiation effects in, 196

an in, thermo-

dynamic theory of, bﬂ
soft, llux reversal mechanism in, 3408
”" inary Hall effect

nruclure o! instability of Bloch walls due to
interstitial atoms,
superconductivity conditions for, 195

Fer of y d

in, 546
effect of coupling between grains on hysteresis,

and stress conditions, 2630
energy loss processes in, 1317

ceramics and crystals, review of, 153

colemanite, properties of, 3741

domain structures of, powder pattern techniques
for dehnutmf

domain wall theory for, 3740

hysteresis loops of, growth of, 3329

KD,PO,, ngnenc resonance spectrum  and
relaxation in, 37

KH m.,l; pemcsof 3331

‘70. a0, system, transitions in, 3330

l iH,(SeOy)y,  crystallography, dielectric  and
thennal measurements on,

Li(N.H,) hO,, 840

me ceramics, pro-

ol 3326
(NH.)}FO., \nnh low coerclve field, behaviour in
rani,b to —119°C, 841
PbNi and Mg ni d

rmnuvflgcand loss angle, mi
Ph.ScN and PbyScTa0,, temperature depend-
ence of ptrllll(llVlly and loss angle, 2632
Y(ruperlics and selecting of, 154
ochelle salt, Curie temperature and domain
structure of,
hysteresis and after-effects in, 3008
local-field theory of clamped crystal, 484
SrTi(),, electron paramagnetic resonance of Mn
ions in, 2633
stability of, 483
thermal fluctuations of electric polarization in, 842
triglycine sulphate, polarization reversal by
sideways expansion of domains, 3742
radiation damage in, 2273
second-order transition in, 157
Ferromagnetic materials, (See also Ferrites;
agnetic properties)
a-Fe,0,, magnetostatic energy and magaetic
anisotropy of,
alloys, Co- and Fe-rich, magnetization of, 3392
, magnetic moments of, 2331
Co Nl domaln slrucmrechangesanerquenching.

CrTe Hall effect ln. 2681

rrs ictioo of, 3393
dilute, expenmenlalmvesllgauon of, 1631
Fe-Al, Hall effect at Curie point in, 2680
Fe-Co. Hall effects in, 1953
Ferromagnetic materials, alloys, Fe-Si, temperature
dependence of magnetic properties, 193
Fe-Si-Al, sendust flake, for Lf, apphcauons, 894
Heusler- lype Ag and Au, 1950
Mn-Al, metallographical mvesugahon of, 2679
Mn-Bi, films, magnetic writing on, 539
Ni-Cu and Ni-Cr, temperature dependence of
resistance of, 3805
Ni-Fe, films, magnetization reversal by rotation
and wall motion in, 19!
orientational superlalurcs arising  from
mechanical deformation, 1276

excluded volume problem and lsing model of, 3263
-field and

, using crystal oscillator, 1300

using Na vapour, 41

for microwave spectrometers, 3054

molecular, theory of cavity microwave spectro-
meler used wllh 1641

ble, 1053, 3539
mukmgm deﬁmlion and index for, 3541
stereophonic effect obtained with single signal, 1066
threshold, and duration o tone pulses, 3909
threshold shift, due to noise, 682, 1053, 1054
relation with masking, 681
Heating, eddy-current svstem using gas-Glled
triodes, 271

inductig:j,generator usicg hydrogen thyratrons,

for, 933

r.f., y ility of
Hy.lereﬂ.. See Magnetic properties.

Image converters, clectron-acoustic, using piezo-
electric plate scanned by electron am,

for mnmar’y and scientific use, 2783
pulsed, fg; observation «f luminous discharges,

for producti and d
characteristic, 1404

q shuner type, for mulnple-{rame pholography, 2369

m 521

of gain

wnh optical Ieedback lor plrlure storage, MOG

h ence in,
1597
1 or oprimum, of, 37
measurements, by differential bridge, between
10 kefs and 10 Mc/s, 3429
in guide, { p c.r.o.
method, 320
100 cfs-50 Mc/s,
circuit for,
shunl,;‘lzresonanl cavity, measurement method,
1

3-branch  phase-opposition

surface, measurement technique for v.h.f.,

using
disk-terminated co.xial line, 1

electric in
Lll 4149
NH,, in terms of astronomical time, 914
portable 15-Mc/s, 3052
100-kcfs, comparator for, 1299

Gi effects. Sec
G See Meters,
Gases, ionized, (Qee also I’lasma)
auroral allerglowlo( mlroue:b llSlo
dependence of electron mobility on magnetic
field, 3643
electron and ion temperature difference in
magnetic field, 2536
irreversible processes in, 4020
in strong fields, as hydmmagnelic capacitor, 1843
thermal dlﬂusum in, 89
transport lTect!
electron scancnnx, 402
oxygen, attachment of slow electrons in, 2533
{See also Oscill i

effects.

theory of, 1221
Inductors. See Coils.
Information theory. See Communication theory.
lnlnred (See also Photocells)
ics and technology, 4810
Elng materials, (See also Dielectric pro-
_perties; Ferroelectric materials)
ceramic, structure and preperties of, 4142
for magnet wires, 1635
plastics, epoxy resins, properties of, 911
polyethylene, oxidized, divlectric loss of, 3414
polymers, dielectric losses and penninivity at
cm A,

silicome, data on,

26%4
tape- and film-type, for einctronic equipment, 1296
Interference, (See also Noiwe; Reception)
from fluorescent lamps, 3463
from industrial, scientific and medical apparatus
and radiating receivers, 954
from radar, in microwave communication services,

in shared-channel broadaasting, subjective tests,
3479

suppression
rooms,

from television receivers, reduction of, 955

u.s.w., measurement equipment for, 2386

ugment for lifts and screened

gnal
iable p-n-

3 Si
freq P, using Itag:
)untllon capacitor, 3986
wide-band, with 100 kc/s-300 Mc/s sweeps, 558
harmonic, eﬁclenc with ideal recuﬁers, [

ng crystal
dlode, J”I
Generators, )
pulse, mus, uhbratcd usinu coaxlal tine, 2706
using half-cycle del:ly principle, 2501
using vibrating-reed Hg switch, 2500
using ‘n&nhnmr amplifiers to shorten rise time,

for radar range calibration, 2353

using lransnslon, pi7] R

variable, using pulse transformer and transistor,
128

80-us, 100-kW, for spectroscopy, 376
pulse and square- wave, commercial, 2710
tion, wit peak-to-peak
amplitude, 373
sine-wave, L.f., commercial, 553
Geomagnetic normu. activity following large
solar flares, 3284

theory
ordering, 536
xranular structures in, analysis of, DIC
for, eq of Bose-Einstein

lattice gases to, 2913

Fleld nmgth. (See also Reception; Wave propaga-
tion, e.m.}

of, 3419

Fllms, thin, absor'puon of e.m. wave by, optimum
thickuness for, 3.

and ev.

with sudden disappearance of solar
Glaments,

recumng‘;gn-wu related to solar prominences,
1

in relation to geomagnetic pulsation, 1537
ring-current theory of, madpequacy of 1536
sudden commencements, observations at Taman-
rasset, 1183
pmpaga(ion of, 3285
time constasnts for, 1638

absorpuon/ﬁ:ld strength curves for, d.
tion of width of, 3814

Films, thin, Au, eflect of Se film on conductivity of, 488

Au and Cu. resistance variation and noise in,

circuit, 558
microwave refractivity of, 1154
oxide, on 5 mpedance, recuﬁcauon and
electroluminescence of, 4141
Sb, resistivity and magnetoresistance neasure-
ments on, 2693
Filters, (See also Networks; Waveguides)
active, band-s?ass 16-175- cls, multirange, 3977
using transistors and twin-T networks, 2156
I-pass, for delay equalization in
transmission, 737

"television

fe for, 731
band, nommalized admittance curves and mis-
match circles for, 734
null-point, 7.
2-stage, with feedback amplification for band-
width control, 7.
branched, 2151
constant-, k stagger-tuned, for servo systems, 368
crystal, lattice- type, symmetrical transfer charac-
teristics of, 1121
wide-band, deslgn of, 1120
developmem of (edlnlqlle in France since 1947,

2153
elliptic-function, design curves for, 367
i,f., permissible circuit impedances for f.m., 733
lnple‘l‘l;;ed operational and design data for,

g » Tchebycheff approxinations for,

ladder, band-pass, half-sections formulae for, 3323

coupling coefficients for maximally flat ampli-
ude response, 1478

interchange of infinite-attenuation elements in,

ILC, dcsx{n curves for, 36‘6

ion of, 3153
mismatch conditions for proving character-
istics of, 1116
optimum, design tables for, 49
Zobel-type, simplified desn;n method for, 3224
linear, transfer-function relation for, 3607
low-pass, RC, with optimum response, design data,

Rs‘ponse to ﬁmle-duranpn signals, 2390
tag: N y variable, 1119

World Ra

activity, in polar regions, from
report of French expeditions, S IV 2, 111
related to green coronal-line intensity, 2949
relation with solar ffares, 113
dynamo theory of, 108
far-field dnscrepancles in cosmic-ray and surface

a, 43!
field dislurbanccs, correlation with earth currents,
due to nuclear explosions, 3669, 3670, 3671, 3672,
3709
related to atmospheric circulation at 300 mb,
2229

as relaxation variations, 2944
due to solar plasma, 2560 .
field fluctuations, irregular, diurnal variations of,
1533

in 0-1-30-c/s range, 1532
with 6-sec period, causes of, 2945
field geometry at ionospheric helgh(s, 3849
field intensity, scalar, method for analysis, 109
solar-eclipse efiect on, 2561, 2562
field measurement, using weak-field maser, 3823
field mﬁpulsanons, in Alaska and California,

eographic variations, 2946

ﬁelgd pulsglions, auroral origin of, 2947

related to oscillati of outer 3673
field reversal calculations, 436
field variations, e.m. fields induced by, 3668

lunar tides at Kodaikanal, 1534

lunar-diurnal, at Tamanrasset,

secular, relation to non-dipole ﬁelds 790
hydromagnetic waves above lollosphere 10
measurement with Rb vapour magnetometer, 113

H

Hall effect, (See also under Semiconductors)
devices based on, 2693
generators, semloonducung thin films for, 3349 .

Inter Yy, double-beam, coherence require-
ments for, 3% q
of

observauonal Proge: am lor 1539
Indian program, 3299
Indian work during, texts of papers covering, 3699
N.B.S. radio and jonospheric observations during,

and data- i for,

rogram of atmospheric research, 1540
Y( G.B. progress report, 114
lor v.h.. program, 11§
S.w.L and g sturbance warnings, improvement of,

World Dali Centre for ros kets and satellites, 1194
Inverters. See Converters, d.c.fa.c q
h of

fiel
Townsend’s approsimation !ommla 200
1 , (See also A Earth 1l
Wave propagation, e.m.)
abnormal effects on cosmic noise at 10 m A, 808
absorption in, mlerprelauon of vananonsin 3716
‘riometer’ cosmil q for
ment of, 1866
at 5 Mc/s over Delhi, 810
in arctic, measurements from drifting observatory,
nz

in auroral zone, rocket maasurements 100-210 km,

D region, absorption in, explanation of daytime
constancy of,
rocket measurements of, 2972
arctic, electron-collision frequencies in, 1886
{min and sudden disturbances of, 2588
and’ -rate

investigation of, 1853 L -
disturbances in, effects on coinmunication circuits,
57.

sudd;:; effect on 2-2%-Mc/s pulse reflections,

travelling, night-time, 2580

driftin, evaluation by method of 'similar fades’, 801
measurements at [.{., 1198
signal-pattern analysls for, 1884

E region, effect of ion preduction and recomnbina-

tion on wave scattering in, 4059

geomagnetic distortion of,
lower, horizontal drifts and temperature in, 804
measurements during solar eclipse,
size of irregularities in, 4054
structure and vzriatiom of, 1554
turbulence due to e.im. furces and wave scattering

in, 4060

E and F regions, drift obscrvauons at lbadan, 1557
E, tayer, long-tenm variations in Japan, 1.

lunar influence at Huancayo, 3305

lunar-tide observations at Ibadan, 1880

polar, analysis of ionosonde data, 1561

spiral, occurrer.ce of, 3304

lpread F and radio-star scintillation, causes of,

survey of data, 1879
v.h.f. observations in U.S., 2587
E, and F, layers, compan»on of data on, 3578
En layer, Junar tides observed at Brisbane, 133
effects of nuclear exploslcns on, 3709, 3712, 4056
radio observations of,
in recordings of atmaspherics and solar r.f.
burs(s 3711
in ver

absorption

ano
effects on radio reflectiors from moon and solar
corona, revised formula for,
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