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UNESCO

Unesco recommends scheme for safe transit
of delicate scientific instruments

Unesco has asked its Member States to apply an international
arrangement ensuring the safe and expeditious transit across
frontiers of delicate physical standards. The scheme is designed
to prevent such instruments from being delayed or damaged during
customs inspection.

From time to time, research laboratories making delicate scien-
tific measurements need to exchange instruments, for purposes
of comparison, with similar laboratories in other countries. The
apparatus concerned may be metric, optical, electrical or magnetic
standards, such as interferometers, quartz piezo-electric resistance
standards, or quartz horizontal magnetometers. If these very
delicate instruments are to reach their destination undamaged,
they must be handled with extreme care during customs inspection
in both exporting and importing countries.

The arrangement proposed by Unesco provides for the inspection
of these instruments to be made in the laboratories themselves,
under competent supervision, rather than in customs depots at
national frontiers or terminals. Each participating government
‘would name the laboratory or laboratories in its country to which
it wished to extend the privileges of the scheme.

The actual procedure might vary form country to country.
Under an arrangement suggested by the United Kingdom, a
customs officer would supervise the packing of an instrument at
an exporting laboratory and affix an internationally recognized
label. The authorities at the place of importation would allow
the package to be forwarded unopened to its destination, where
it would be opened in the presence of a customs official.

Unesco will keep a register of laboratories designated by govern-
ments and would periodically send to interested countries a list
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of these laboratories, as well as details of operation. Information
reaching Unesco by 1 June 1952 will be included in the first
circular.

The scheme seeks to apply more widely an arrangement
already operating among a limited number of laboratories. Insti-
tutions concerned in ensuring safe transit of delicate standards
include the National Physical Laboratory at Teddington, near
London ; le Conservatoire des Arts et Métiers, Paris; the Physi-
kalisch-T'echnische Bundesanstalt, Brunswick and the Deutsches
Amt fuer Maasse und Gewichte, Weida, Germany; the Electro-
technical Laboratory and the Central Inspection Institute of
Weights and Measures, Tokyo ; the National Bureau of Standards,
Washington, D. C. ; and the Institute of Metrology of the U. S. S. R.
Leningrad.

These eight institutions at present conduct exchanges on a
limited scale and also maintain regular contact with the Inter-
national Bureau of Weights and Measures (IBWM) for the
purpose of exchanging apparatus and scientific data. The IBWM
itself maintains an international laboratory at its headquarters
at Seévres, near Paris, which exchanges physical standards and
scientific data with leadmg national laboratories.

Both the IBWM and the International Council of Scientific
Unions have endorsed the proposal as a practical means of
reducing obstacles to the international exchange of scientific
information. Unesco is sponsoring the scheme as part of its general
campaign to reduce administrative and other barriers to the passage
of educational and scientific materials from country to country.
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NATIONAL COMMITTEES

India

We are informed that the Government of India has decided
that the Radio Research Committee of the Council of Scientific
and Industrial Research, Raisina Road, New Delhi, will be the
National Committee in India for U.R.S.I. 'The membership of
this Committee is as follows :

Chairman

Dr. K. S. Krisanan, F. R. 8., Director, National Physical
Laboratory, New Delhi.

Members :
Dr. 8. K. Mirra, University College of Science, 92, Upper Circular
Road, Calcutta.

Mr. B. V. Barica, Adviser, Wireless, Planning and Coordination
Ministry of Communications, New Delhi.

Mr. V. V. Sonont, Director General of Observatories, New Delhi.

Dr. K. SrixivasaN, Prof. Communication Engineering, Indian
Institute of Science, Bangalore-3.

Mr. N. NaHaLiNGaM, Director of the Wireless, Post and Telegraph
Department, New Delhi.

Dr. D. 8. Koruarr, Scientific Adviser of the Ministry of Defence,
New Delhi.

Dr. M. B. SarwatTg, Director of Communications, Department
of Civil Aviation, New Delhi.

Mr. S. R. KanTiBer, General Manager, Overseas Communication
Service, Apollo Bunder, Bombay.

Mr. G. R. 5. Rao, National EKCO Radio Engineering Co., Ltd.,
Ewart House, Bruce Street, Bombay-1.

The Director, Scientific and Industrial Research, New Delhi
(ex-officio).
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U. S. A. National Committee

SPRING MEETING, 1952

(In collaboration with the I.R.E. Professional Group
on Antennas and Propagation)

A large attendance was noted at the Spring 1952 meeting of
the U. S. A. National Committee of U.R.S.I., in collaboration
with the I.R.E. Professional Group on Antennas and Propagation,
held at the National Bureau of Standards, Washington, D. C. on
April 21, 22, 23 and 24, 1952. In view of the General Assembly
of U.R.S.1. to be held this year, this will be the only meeting
held in the U. S. during 1952 and undoubtedly this fact contributed
to the large attendance and number of papers which were presented.

A total of 71 papers were presented which included subjects
of interest to all of the seven commissions of U.R.S.I. As will
be noted in the listing below several papers concerning each
commission were presented with the exception of Commission V.
This does not indicate a lack of interest of the work of Commission V.
It is due to the fact that the major emphasis of the Fall 1951 meeting
concerned the work of this Commission, as may be noted by refer-
ring to the report on this meeting which appeared in issue N° 71
of the Information Bulletin.

A lisling of the papers presenled follows. Absiracls are available
al the General Secrelarial.

Combined Session of Participating U.S.A.
National Commissions

1. Modern Concepts in Amplifier Theory : J. M. PerTit, Stanford
University, Stanford, California.

2. Upper Atmosphere Physical Characteristics : M. NicoLgr,
The Pennsylvania State College, State College, Pennsylvania,
(On leave from Royal Meteorological Institute of Belgium,
Brussels, Belgium).

3. Anti-Friction Bearings as Radio Noise Generators
H. E. Dincer, Naval Research Laboratory, Washington,
D. G
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. Regularities in the Behaviour of Regions E and F of the
[onosphere : J. W. Finpray, Carnegie Institution of
Washington, Washington, D. C. (On leave from Cambridge
University, Cambridge, England).

5. Normal Tropospheric Propagation Deep into the Earth’s

Shadow : The Present Status of Suggested Explanations :

T. J. Carrorr, Massachusetts Institute of Technology,

Cambridge, Massachusetts.

Commission I

6. A Microcalorimeter for the Measurement of Absolute Micro-
wave Power : Alan C. Macpurerson, National Bureau of
Standards, Washington, D. C.

7. N.B.S. Magnetic Attenuator : Frank Rraccra, National Bureau
of Standards, Washington, D. C.

8. The Measurement of Q of Resonant Cavities in the Normal
and Superconducting State : C. J. GREBENKEMPER and
J. P..Hacen, Naval Research Laboratory, Washington, D. C.

9. An Electronic Ratio Meter for Reflection Coefficient Measure-
ments : L. A. RosENTHAL, J. L. PorrER and G. M. BADOYAN-
n1s, Rutgers University, New Brunswick, New .Jersey.

10. A Microwave Power Comparator : K. C. C. Gunn and K. O.
Hormes, Air Force Cambridge Research Center, Cambridge,
Massachusetts.

11. A New Method of Calibrating Field Strength Measuring
Equipment : H. E. Dinger and W. E. Garngr, Naval
Research Laboratory, Washington, D. C.

12. Characteristics of Microwave Printed Lines with Applications
to Bandpass Microwave Filter Design : M. Arprrr and
J. ELeranT, Federal Telecommunication Laboratories, Nutley,
New Jersey.

13. Application of Non-Euclidean Geometry to the Analysis of
Waveguide Functions : Georges Descuamps, Federal Tele-
communication Laboratories, Nutley, N. J.

14. Generation of Standard Frequencies Using a Selective Spectrum
Generator : R. GuENTHER and A. Hanner, Signal Corps
Engineering Laboratory, Fort Monmouth, New Jersey.
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19

206
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Commilission II

. The Measurement of Variations in Atmospheric Refractive
Index : George Birnsaunm, H. E. Bussey and H. R. Larson,
National Bureau of Standards, Washington, D. C.

. Directly Recorded ‘Tropospheric Refractive Index Fluctu-
ations and Profiles : C. M. Crain. The University of Texas,
Austin, Texas.

. Tropospheric Propagation Well Beyond the Horizon : Thomas

J. CArroLL, Massachusetls Institute of Technology, Cambridge

Massachusetts.

Partial Reflections in Tropospheric Propagation : Joseph

Frinsteimny, National Bureau of Standards, Washington,

D. C.

. Tropospheric Propagation Beyond the Horizon : Marlin Karzin,
Naval Research Laboratory, Washington, D. C.

. Concerning the Radio Field Due to Internal Reflections In
the Stratified Atmosphere : L.J. ANpErson and J.F. CoLWELL,
Navy Electronics Laboratory, San Diego, California.

. Random Processes in Wave Propagation : W. S. AMENT,
Naval Research Laboratory, Washington, D. C.

. A Method for Kvaluating Trends in Time Series of Tropo-
spheric Radio Field Strength Data : Philip L. Rice, National
Bureau of Standards, Washington, D. C.

. A Formula for the Transmission Loss of Space Waves Propa-
gated over Irregular Terrain : Kenneth A. Norton, National
Bureau of Standards, Washington ,D. C.

. Measurement, of the Effect of Irregular Terrain on Directive
Antenna Patterns : R. S. KirBy, J. M. Tarr and H. S. MooRE,
National Bureau of Standards, Washington, D. C.

. The Constants of the Equation for the Refractive Index of
Air : Ernest K. Smrru Jr., National Bureau of Standards,
Washington, D. C. _

. Effect ol Particle Shape and Composition on Microwave
Attenuation and Scattering by Precipitation : Walter
Hirscurerp, Kenrick Guny and T. W. R. East, McGill
University, Montreal, Canada.
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35.

36.

37.
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Commission III

Short Period Sky-Wave Fading of CW Emissions : H. P.
Hurcuinsow, Department of the Army, Washington, D. C.
The Limiting Polarization of Magneto-ITonic Waves

J. Feinstein, National Bureau of Standards, Washington,
DG

Characteristic Waves : A. J. MarvLinckropT, W. SNYDER
and R. A. HerLiwern, Stanford University, Stanford, Cali-
fornia.

Polarization Control and Measurement in Ionosphere Vertical
Incidence Echo Ranging : M. G. MorGaN, Dartmouth College,
Hanover, New Hampshire.

Plane Waves in the [onosphere : H. B. KerrLer, New York
University, New York, N. Y.

Low Frequency Propagation in an HExponential Ionospheric
Layer : J. Sumoys, New York University, New York, N. Y.

. Theoretical and Experimental Investigation of the Group

Heights of Reflection of 150 kc/s Radio Waves Vertically
Incident on the Ionosphere : Norman Davips and Rune
Linpguist, The Pennsylvania State College, State College,
Pennsylvania.

Turbulance in the Lower TITonosphere as Deduced from
Increments in Absorption and Phase Path at 150 kefs :
R. E. Jones, G. H. MmirLman and R. J. Nerrney, The
Pennsylvania State College, State College, Pennsylvania.
Tonospheric Wind Measurements at 150 kc/s : G. H. MILLMAN,
The Pennsylvania State College, State College, Pennsylvania.
Sporadic-E Stratification and Correlation with Low-Frequency
Soundings : R. A. Herriwerr, Stanford University, Stanford,
California.

A Sweep Frequency Ionosphere Recorder for the Low
Frequencies : J. C. Brair, J. N. Brown and J. M. WarTs,
National Bureau of Standards, Washington, D. C.
Scatter-Sounding : A Technique for Study of the Tonosphere
at a Distance : O. G. ViLvarp Jr., and A. M. PETERSON,
Stanford University, Stanford, California.
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41.

42.

43.

44.

45.

46.

47.

48.

49.

50
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F-Region Effects of Solar Eclipse at Sunrise, September 1,
1951 : H. W. WEeLLs, Carnegie Institution of Washington,
D. C.

Tonosphere Reflection Coefficients by Variational Technique :
J. Luryg, New York University, New York, N. Y.

Distant Radio Communication Theory : M. J. DiToro,
Federal Telecommunication Laboratories, Nutley, New Jersey.

The Differences in the Relationship Between TIonospheric
Critical Frequencies and Sunspot Number for Different
Sunspot Cycles : S. M. Ostrow and M. Po KempNER, National
Bureau of Standards, Washington, D. C.

Continental Maps for Four Ionosphere Disturbances
R. S. Lawrence, National Bureau of Standards, Washington,
D. C.

Relationship Between Auroral and Sporadic E Echoes
R. W. Knecur, National Bureau of Standards, Washington,
D. G

Theory of Radio Scattering from the Aurora : R. K. Moorg,
Sandia Corporation, Albuquerque, New Mexico.

The Length of Ionized Meteor Trails : L. A. MANNING,
O. G. ViLLarp and A. M. PereErson, Stanford University,
Stanford, California. ’

Joint Meeting Commissions IV and V

Atmospheric Noise in the Very Low Frequency Range :
J. S. BarrLow, G. W. Frey and J. B. NEwmaN, The Johns
Hopkins University, Baltimore, Maryland.

An Approach to the Application of Sunspot-Cycle Correction
to Atmospheric Radio Noise Prediction : Edna SnHuLTZ,
National Bureau of Standards, Washington, D. C.

Determination of Effective Bandwidths of Radio Noise
Meters for Impulse and Random Type Noise : Francis
T. Nicuorson, The University of Pennsylvania, Philadelphia,
Pennsylvania.

. The Ogiver. A Radio Noise Meter : A. W. Surrivan, The
University of Florida, Gainesville, Florida.
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59.

60.

61.

— 11 —

Solar Flares and Associated 200 Mc/s Radiation : Helen
W. Dobson, E. Rura Hepeman, McMath Hulbert Observa- .
tory, Ann Arbor, Michigan and Leif Owren, Cornell Univer-
sity, Ithaca, New York.

Symposium on the Measurement of Atmospheric Noise —
An informal presentation and discussion of material by
A. W. Surrivan and J. M. BArNEY, University of Florida ;
W. Q. Cricurow, National Bureau of Standards; Ralph
SHowEeRs, University of Pennsylvania; and others.

Commission VI

Control of Annular Slot Excitation by Selective Dielectric
Filling : D. J. AncerLakos and R. W. Bickmorg, University
of California, Berkley, California.

. Antenna Pattern Calculation for Asymmetrical Aperture

Distributions : C. C. ALLEN, General Engineering Laboratory,
Schenectady, New York.

. Theory of Waveguide-Fed Slots Radiating into Parallel-

Plate Regions : H. GRUENBERG, Canadian National Research
Council, Ottawa, Canada.

Factor of Merit for Aircraft Antenna Systems for the Frequency
Range from 3-30 Mc/s : Ernest J. Moorg, Stanford Research
Institute, Stanford, California.

Correlation versus Linear Transforms : Marcel J. E. Goray,
Signal Corps Engineering Laboratories, Fort Monmouth,
New Jersey.

A Method for the Construction of Optimum Codes : David

A. Hurrman, Massachusetts Institute of Technology, Cam-
bridge, Massachusetts.

A Note on Moving Poles in Nonlinear Oscillating Systems :
William B. WricLEY, Air Force Cambridge Research Center,
Cambridge, Massachusetts.

Rise-Time Modulation : Maxime G. Kaurman, Naval Research
Laboratory, Washington, D. C.

Transfer Efficiency : Donald K. Wgeaver, Jr., Stanford
Research Institute, Stanford, California.
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66.

67.

68.

69.

70.
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Guided Wave Concept in Electromagnetic Theory : N. MARcU-
vitz, Polytechnic Institute of Brooklyn, Brooklyn, New York.
A Further Study of the Patterns of Single Slots on Circular
Conducting Cylinders : S. SensipEr, W. G. Sterns and
T. T. Tavror, Hughes Aircraft Company, Culver City,
California.

A Synthesis Method for Circular and Cylindrical Antennas
Composed of Discrete Elements : T. T. Tayror, Hughes
Aircraft Company, Culver City, California.

The Geometrical Optics Field at a Caustic : Irwin Kay,
New York University, New York, N. Y.

Investigation of a Surface Wave Line for Long Distance
Communication : G. GouBau, C. SHARP and S. W. ATTwoo0D,
Signal Corps Engineering Laboratories, Fort Monmouth,
New Jersey.

Commission VII

The Effect of Velocity Distribution in a Modulated Electron
Beam : D. A. Warkins, Hughes Aircraft Company, Culver
City, California.

Noise in Electron Beams with a Velocity Distribution
L. R. WarLkeRr, Bell Telephone Taboratories, Murray Hill,

- New Jersey.

Space Charge Waves in Magnetically Focused Beams
M. Cuoporow and L. ZireLri, Stanford University, Stanford,
California.

Space Charge Wave : General Theory : Philippe A. CLAVIER,
Sylvania Electiic Products Inc., Bayside, Long Island.

The Effect of Thermal Velocities on the D-C Behavior of
Diodes : Philip Parzen, Federal Telecommunication Labo-
ratories, Nutley, New Jersey.
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COMMISSIONS

Commission |

Hereunder copy of a leller senl by Dr. J. H. Dellinger, Chairman,
to the members of the Commission on April 18.

This supplements my letter of December 14 which, incidentally,
was published in the November-December 1951 Information Bulle-
tin (No 72) page 4. The President and Secretary of U.R.S.I.
have asked me to emphasize that papers submitted should be
kept brief, in order to make it possible to give them attention at
the General Assembly. See in this connection the Zurich Reso-
lutions on Publications (in Information Bulletin of July-October
1950 (N° 65) page 7). In particular, papers should be not over
1500 words and three lines drawings. Mere summaries, not over
200 words, should be submitted when the topic is nobt on a
fundamental advance in radio science or major project in inter-
national cooperation. Papers should be in English or French
(or both), with an abstract of not over H0 words attached. The
Secretary desires to receive three copies of each papers. Titles
of papers should be as explicit as possible, and the name of the
author should be followed by his institution and country. In
cases where the paper or a more complete account of the work
is published or to be published, this should be mentioned in a
footnote.

A project to prepare a history of the U.R.S.I. has been under-
taken. Please bring with you to the General Assembly all inform-
ation you have on the history of Commission I.

Please send all papers to the Secretary of the Union through
your National Committee. Do not send them to me, as I shall
be leaving here the end of next month.

(sy) J. HowArp DELLINGER

Chairman, Commission I, U.R.S.I.
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SOLAR ECLIPSE, 25 FEBRUARY 1952

The following preliminary reporl was sent lo Dr. Berkner, Chair-
man of the Special Eclipse Sub-Commillee, by Prof. Y. Hagihara,
Chairman of the Ionosphere Research Commillee in Japan.

We have carried out simultaneous co-operative observations
on solar phenomena, solar radio-noise, geomagnetism, ionospheric
conditions, radio wave propagation, earth-current and cosmic
rays al various stations scattered over Japan which are partici-
pating in our Ionosphere Research Committee during the interval
February 1 to March 31, including the day of the total eclipse
on February 25. I am sending you a preliminary report of our
observation on February 23, 24, 25 and 26. A more detailed
report will be published in our « Catalogue of Disturbances etc. »
in a few months. We would appreciate your kindness if you would
make it known to those interested. We should be glad to have
the corresponding report sent to us from the observers of the
eclipse.

I. — Solar Phenomena observed al the Tokyo Aslronomical
Observalory

It was cloudy on the day of the eclipse, but the solar activity
was thought to be very weak. On February 24, two groups of
minute sun-spots were observed near the west limb. The
position is :

Date (U.T.) group l © class
Feb. 24 : 4 h. 30 m. 1 75° W 100 S H
Feb. 24 : 4 h. 30 m. 2 61 W 220 N J

On February 26 no remarkable region could be found. on the
solar disk.
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II. — Solar Radio-Noise

The solar radio emission on those days was very calm and no
outstanding occurrence was observed. The observations were
carried out on the frequencies of 60, 100 and 200 Mc/s at the
Tokyo Astronomical Observatory, Mitaka, Tokyo, on 3260 Mc/s
at the Osaka City University, Osaka, and on 3750 Mc/s at the
Research Institute of Atmospherics, Toyokawa.

III. — Geomagnelic Observalion

The observations were made at the following stations :

: : Observed
Observatory Latitude Longitude Elements
Aso ......... 32053" N 1310°01" E H,D, Z
Kakioka . ... 36014’ N 1400°11" E H, D, Z, 0Z/ot
Onagawa ..... 38026’ N 141028" E H, D, 0H/ot
Memanbetsu .. 43055" N 144012" E H, D, Z, 0Z/ol

Since a moderate magnetic storm with a sudden commencement
took place from 21 h 26 m UT on February 23, geomagnetic
field was fairly disturbed from 23rd through 26th.

IV. — JTonospheric Condilions

According to the observations made by the Central Radio Wave
Observatory al the following stations, the time, when folz
deviated more than -+ 30 9% from the monthly median value,
was as follows :

‘Wakkanai Akita Kokubunji Yamagawa

05.10~06.00 —

11-24 |(4)06.40~07.40]( 4)05.00~06.40]( )
e +)10.40~14.20|( 4)10.00~14.00

—)

)

(
- (+)11.50~13.40|(

— (—)15.40~18.20{(
(+)22.00~22.50 — (

15.50~18.00|(—)16.20~18.40
+)23.20~24.10 —

25 Nothing

26 Nothing
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V. — Cosmic-Ray Inlensily

Y. Miyazaki, M. Wada and I. Kondo of the Scientific Research
Institute, Tokyo, and Y. Sekido and T. Yagi of the Department
of Physics, Fac. Sc., Nagoya University, Nagoya, observed
cosmic-ray intensities by means of a counter telescope and their
observations showed no appreciable fluctuations during the solar
eclipse on Feb. 25, 1952.
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RADIO PROPAGATION FORECASTS

Short Term Radio Propagation Forecasts
(North Atlantic Area)

Forecasts of North Atlantic radio propagation conditions a
few hours in advance are issued by the C.R.P.L. Radio Warning
Service four times each day. These forecasts are available by
telephone in Washington and (beginning July 1, 1952) are broadcast
twice each hour on WWYV (2.5, 5, 10, 15, 20 and 25 Mc/s) in
International Morse code at 19 ¥, and 49 1, minutes past each
hour. Each forecast is broadcast unchanged until the next one
is issued.

The forecast statement consists of two parts : (1) Description
of propagation conditions at time of issue : « N », « U», or « W»;
and (2) Forecast of the average quality of conditions on North
Atlantic transmission paths expected in the succeeding period
of 12 hours : «1», «2».. «9».

The forecasts are issued to the following schedule :

0500 UT, the forecast to refer to the interval 0600-1800 | Universal
1130 UT, the forecast to refer to the interval 1200-2400 Time
1700 UT, the forecast to refer to the interval 1800-0600 uT
2300 UT, the forecast to refer to the interval 0000-1200 or GCT

The explanation of the letteris : At the time of issue, propagation
conditions on North Atlantic transmission paths are :

«N» — normal ; i. e. fair-to-good (6); good (7) or better.

«U» — unsettled; i. e. fair (5). Highly engineered or high
powered circuits may have outages some of the time;
other circuits will have more difficulty.

« W »— disturbed ; i. e. fair-to-poor (4); poor (3) or worse.
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The explanation of the number is : The average quality of
propagation conditions on North Atlantic transmission paths in
the 12-hour period ahead (see schedule above) is expected to be :

1 — useless 4 — poor-to-fair 7 — good
2 — very poor b — fair 8 — very good
3 — poor 6 — fair-to-good 9 — excellent

For example, a forecast statement of « N-5» issued at 0500 UT
means that at 0500 North Atlantic conditions were normal, and
conditions were expected to be only fair in the period 0600 to
1800 UT. For telegraphic distribution the full statement would
read « CRPL ATLANTIC RADIO SFORECAST 26065 NNNNN
bbbH5 », where S stands for short term and 26 and 06 are the date
and hour of the beginning of the 12-hour forecast period.

Special Forecaslts. — Occasionally there will be circumstances
which require special forecasts. These will be distributed by
telephone, but will not be broadcast on WWV. The special fore-
cast will give the quality of conditions at time of issue and a
revised forecast for the remainder of the regular 12-hour period.

Inquiries regarding these forecasts should be addressed to
C.R.P.L. Radio Warning Service, National Bureau of Standards,
Washington 25, D. C. — Telephone : ORdway 4040 Ext. 7015
(or TEmple 5277, 5 p. m. to 8.30 a. m. and Saturdays, Sundays
and holidays). The short term forecasts are described in greater
detail in N.B.S. Technical News Bulletin, June 1952 (reprints
available).

New Radio Propagation Disturbance Warnings

Beginning July 1, 1952, the National Bureau of Standards will
broadcast new short wave radio disturbance forecasts via the NBS
standard frequency broadcasting station WWYV. This new service
will replace the radio disturbance warning notices that have been
transmitted by WWYV since 1946. The broadcasts will tell users
of radio transmission paths over the North Atlantic the condition
of the ionosphere at the time of the announcement and also how
good or bad communication conditions are expected to be for
the next 12 hours.
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The NBS radio disturbance forecasts, prepared four times daily,
will be transmitted in Morse code twice each hour — 19 14 and
- 49 Y, minutes past the hour — on WWYV standard frequencies
of 2.5, b, 10, 15, 20, and 25 Mc/s, as was done prior to July 1.
As in the past, the notices will include a letter indicating present
radio reception conditions. However, lhe new nolices will also
contain a digil indicaling lhe expecled qualily of fulure receplion.
As before, the letters used will be « N », « U », and « W », signifying
that radio propagation conditions are normal, unsettled, or
disturbed, respectively. The digit will be the forecast of expected
quality of transmitting conditions on the NBS-CRPL scale of 1
(impossible) to 9 (excellent).

Digit Propagation Letter
(Forecast) Condition (Current)
1 Impossible W
2 Very Poor W
3 Poor W
4 Fair to Poor W
5] Fair U
6 Fair to Good N
7 Good N
8 Very Good N
9 Excellent N

If, for example, propagation conditions at the time the forecast
1s made are normal but are expected to be only «fair to poor»
within the next 12 hours, the forecast statement would be broad-
cast as N4 in Morse code, repeated five times, i.e., « N4, N4, N4,
N4, N4 ».

The NBS forecasts are based on information obtained from a
world-wide network of geophysical and solar observatories.
Data on the development of sunspots, solar eruptions, and other
activities of the sun are funnelled into the NBS Central Radio
Propagation Laboratory in Washington, D. (.. Radio soundings
of the upper atmosphere, short wave reception data, and similar
information are also readily available. Trained forecasters digest
the information and formulate the predictions. The forecasts
are issued by NBS regularly each day at 0500, 1130, 1700 and
2300 UT (Universal Time). Kach forecast statement will be
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broadcast by WWYV for a period of about six hours — until the
next forecast is issued. Tnus the forecast prepared at 1700 UT
will be first broadcast at 1719 1/2 and then at half hourly intervals
through 2249 1/2. The broadcast 2319 1/2 will then carry the
next disturbance forecast issued at 2300 UT.

The letter portion of the forecast statement, describing the
quality of radio propagation conditions, is valid ouly for the
North Atlantic transmission path at the time the forecast is
issued from NBS. The digit portion is a forecast of the average
quality of communication conditions along these paths in the
12-hour period beginning at 0000, 0600, 1200, or 1800 UT —
about an hour after the time at which the letter describes the
condition. For example, a forecast statement of « WhH» issued .
at 0500 UT means that at 0500 the conditions across the North
Atlantic path were disturbed and that in the period 0600-1800 the
average of conditions is expected to improve to quality 5 (fair).

The new NBS radio disturbance forecasts refer only to North
Atlantic paths, such as Washington to London or New York to
Berlin.  The forecasters assume that the most suitable radio
frequencies for communications are available and in use along
these paths. Because of this assumption, their notices must be
mterpreted on a relative scale in terms of experience on each
radio circuit in use. It is impossible to rate conditions on an abso-
lute scale because the varied elfects of transmitter power, type
of communications traffic and procedure, antennas, and receivers
prevent an evaluation that will be valid for all systems and all
circuits. One purpose of broadcasting both a description and a
forecast is to show more clearly whether propagation conditions
are expected to deteriorate or improve in the 12-hour period.

For the past 18 months, the NBS Radio Warning Service has
" been marking continuous 24-hour daily studies of the North
Atlantic cirvcuits by specialized techniques. The new disturbance
information to be transmitted by WWYV is one of the results of
this investigation. Other radio disturbance forecasts which NBS
has supplied regularly for almost ten years are forecasts of propa-
gation conditions 1 to 25 days in advance and daily 24-hour
forecasts. Neither of these services are broadcast by WWV but
are distributed by airmail, telephone, and telegraph. Similar
forecasting services are provided for North Pacific circuits by the
NBS North Pacific Radio Warning Service at Anchorage, Alaska.
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IONOSPHERIC SOUNDING STATIONS

Canada
Station - Latitude
Baker Lake, N.W.T. .. 64.3° N
Churchill, Man. ..... b8.8° N
Fort Chimo, Que. .... 58.1° N
Ottawa, Ont. ........ 4H.40 N

Prince Rupert, B. (. .. H4.3° N
Resolute Bay, N. W. T. 74.7° N
St. John’s, NFLD ... 47.6°N
Winnipeg, Man. ...... 49.9¢ N

Longitude

96.00 W
94.20 W
68.30 W
75.7° W
130.30 W
94.90 W
2.7 W
97.40 W

Mean time

900 W
900 W
7w
750 W
1200 W
90° W
600 W
900 W
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SECOND INTERNATIONAL POLAR
YEAR 1932-33

The following informations are extracted from «Bibliography
for the Second International Polar Year 1932-33 » issued by the
International Meteorological Organization.

Countries which have carried out observations
on radio phenomena

Canada.
China.

Denmark. — Observations ol reception intensity of special
Polar Year emissions have been carried out by the expedition
of Thule, Greenland (76932" N, 684" W) ;

France. — The expedition organized by the French National
Commission for the Polar Year at Scoresbysund, Greenland
(70029 N, 21058 W) and the expedition organized by the Office
National de Météorologie at Tamanrasset, Algiers (22041 N,
5030" E) carried oul observations on radio wave propagation and
on atmospherics.

Germany.

Greal Brilain. — Two expeditions were organized ; one by the
British National Committee for the Polar Year at Forl Rae,
Canada (62050" N, 116°04" W), the other by the Department of
Scientific and Industrial Research at Tromsé, Norway (69940" N,
18957" E). They made radio observation and particularly on the
behaviour of the ionosphere.

Ilaly.

Japan.
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Netherlands. — Observations on wave propagation and measure-
ments of the heigth of the Kennelly-Heaviside layer were carried
out by the expedition organized at Angmagssalik, East Greenland
(65937 N, 37°38' W) by the Dutch Commission for the Interna-
tional Polar Year.

Poland. — Observations on atmospherics were carried out by
the expedition organized at Bear Island (740929 N, 19°14" E) by
the National Meteorological Institute of Poland.

Swilzerland. — lonospheric study by the expedition organized
at Snéfellsjokull, Iceland (64°48" N, 23048 W) by the Swiss
Federal Commission for Meteorology and the Danish Meteorolo-
gical Institute.

U. R S. 8.

U. S. A. — lonospherics research carried out at the stations
at College-Fairbank, Alaska, Point Barrow, Alaska and Peary
Lodge, Greenland.

Bibliography

An aslerik preceding the number indicales thal lhe paper in
queslion is available in the Polar Year archives from where il may
be pul at the disposal of invesligalors. The address of lhe archives
will be, al leasl provisionally, the Danish Meleorological Inslitule,
Charlottenlund, Denmark.

The work conlains also bibliographies on meleorology, radiation,
ozone, aerology, geomagnelism, earlh currenls, almospheric eleclricily,
aurora, cosmic rays, hydrography and special investigalions.

RADIOELECTRICITY

*1. AppLETON, E. V. — Radio observations during the International
Polar Year 1932, 33, Proc. Roy. Inst., October 1933, 19 pp.
2. AppPLETON, E. V. and CHaPMAN, S. — Suggested wireless observations

during the solar eclipse of August 31, 1932. Nature, 129, pp. 7567-
758, 1932.

*3. AppLETON, E. V. and CHapMAN, S. — Report on ionization changes
during a solar eclipse. Proc. Inst. Radio. Eng., 23, pp. 658-669,
1935.



*4,

*b.

*Zs

*8.

*10.

11.

12.
13.

14,

*156.

*16.

*17s

*18.

19

*20.
21.

VR

ArpLETON, E. V., Narsmirn, R. and BUiLDER, G. — Ionospheric
investigations in high latitudes. Naiure, 132, pp. 340-341, 1933.
AprpLETON, E. V., NArmsmitH, R. and INnGgrAM, L. J. — British radio

observations during the second international Polar Year, 1932-33.
Phil. Trans. Roy. Soc., 236, pp. 191-259, London, 1937. (Rev. by
BERKNER in Terr. Mag., 42, p. 426, 1937).

. AppLETON, E. V., NaismriTH, R., HAMILTON, R. A. and WHATMAN, A. B.

— Radio observations in high latitudes. Observalory, 60, pp. 151-
154, London, 1937.

ApprLETON, E. V. and Naismita, R. — Scattering of radio waves in
polar regions. Nalure, 143, pp. 243-244, 1939.
ARKHANGELSKY, B. F. — The propagation of radio waves in the

Artic. Trans. Arl. Inst., vol. 78, Geophysics, pp. 17-20, Leningrad,
1937. (Russian with a summary in English).

ARKHANGELSKY, B. F. — Disturbance of the normal conditions in
ionosphere in high latitudes. Meleorol. i Gidrol., 6, pp. 66-74, 1937
(Russian).

BerRkNER, L. V. and WxrLLs, H. W. — Report of ionosphere investi-
gations at the Huancayo Magnetic Observatory (Peru) during 1933.
Proc. Insl. Radio Eng., 22, pp. 1102-1123, 1934.

BERKNER, L. V. — See 44 below (KirBYy, S., BERKNER, L. V.,
GiLLiLAND, T. and Norron, K.).

BoArpMAN, E. M. — See 21 below (BurTon, E.T. and BoARDMAN, E.M.)

BonTcu-BruewircH, M. A. — ITonospheric measurements in the polar
regions. Nalure, 133, pp. 175-176, 1934.

BontcH-BruewiTtcH, M. A. — Measurements of electrical state of
upper stratosphere in polar .regions (Kennelly-Heaviside-layer).
Tech. Phys. U.S.S.R., 1, pp. 272-281, 1934 ; Proc. Inst. Radio Eng.,
22, pp. 1124-1138, 1934.

Bruing, J. A. pE. — Report ol radio wave observations made at
Angmagssalilc by the Dutch expedition during the International
Polar Year 1932-1933. Tijdschrift van hel Nederlandsch Radio-
genoolschap, 7, pp. 38-44, 1935.

Bruing, J. A. pE. — De Radiowaarnemingen Le Angmagssalik
tijdens het Internationale Pooljaar 1932-1933. Tijdshrift van hel
Nederlandsch Radiogenoolschap, 7, pp. 45-75, 1935.

BuiLbER, G. — Sec above 4 (ApprLETON, E. V., Narsmrru, R. and
BuiLpEer, G.).

Bureau, R. et FaiLLeTaz, R. — Les atmosphériques pendant I’Année
Polaire 1932-1933. Année Polaire Internationale 1932-1933. Parti-
cipation Francaise, t. ITI, pp. 201-356, Paris, 1941.

Bureau, R. — See 27 below (Douguer, M. et Burrau, R.).
Bureau, R. — See 32 below (FArLLETTAZ, R. et BUREAU, R.).
Burton, E. T. and BoArpMAN, E. M. Effects of solar eclipse on

radio frequency atmospherics. Nature, 131, pp. SI1-82, 1933.



*22.

*23.

4.

*25.
26.

T

*28.
*29.

*30.

*31.

*32.

*33.
*34.

*37.
*38.

39.

40.

— 95 —

CenTkiEwICcz, C. — See 53 below (LuGeon, J., CENTKIEWICZ, C. et
Lysaxowski, W.).

CHAKRAVARTI, S. P. and PARANTPYE, B. H. — On atmospherics at
Bangalore during the Polar Year. Journ. Inst. of Science, 178, Part I,
pp. 1-18, Bangalore, 1934.

CHAPMAN, S. — See 2 above (AppLETON, E. V. and CHAPMAN, S.).

CHAPMAN, S. — See 3 above (AppLETON, E. V. and CHAPMAN, S.).

DouGuEeT, M. — Quelques observations sur la propagation pendant
I’Année Polaire au Scoresby Sund. L’onde électrique, 1934, pp. 277-
288.

DoucGuEeT, M. and BureAu, R. — Sur la variation diurne des atmosphé-
riques pendant la nuit polaire. C. R. A. S., t. 199, pp. 160-163, 1934.

Doucuer, M. — See 38 below (HABERT, J. et DouGcurT, M.).

FarLLerraz, R. — Un nouveau procédé d’enregistrement des
atmosphériques pour la prévision des orages. C. R. A. S., t. 199,
pp. 1647-1649, 1934.

FarLLerraz, R. — Atmosphériques et perturbations orageuses.
68¢ Congres des Sociétés Savantes, 1935, pp. 98-100.

FarLLerTAz, R. — La radiation solaire et le trouble atmosphérique
a Tamanrasset (Hoggar). Mém. de U'Office National Méléorologique
de France, N° 26, 73 pp., Paris, 1937.

FamLrerTAz, R, and Bureau, R. — Les enregistrements d’atmosphé-
rique a4 Tamanrasset (Hoggar) au cours de I’Année Polaire.
C. R. A. S, t. 199, pp. 376-378, 1934.

FarLLerTAZ, R. — See 18 above (Bureau, R. et FAILLETTAZ, R.).

FurLrer, V. R. — Auroral and ionospheric station at the Alaska

Agricultural College and School of Mines. Trans. Am. Geoph.
Union, 16, pp. 193-194, 1935.

. GiLLiLAND, T. — See 44 below (KirBy, S., BERKNER, L. V., GILLI-

LaND, T. and Norron, K.).

. GReeNLEE, H. R. — Researches related to terrestrial magnetism

and electricity of the U. S. Naval Research Laboratory. Trans.
Am. Geoph. Union, 15, p. 185, 1934.
GurTzMAN, J. — See 54 below (Luceon, J. and GuRrTzMAN, J.).
HaBerT, J. and Doucuer, M. — Radio-électricité, observations
effectuées au Scoresby Sund. Année Polaire Internationale, 1932-
1933. Participation francaise, t. 11, pp. 153-183, Paris, 1938.

Hamirton, R. A. — See 6 above (AppLETON, E. V., NArsmiTH, R.,
HamiLtoN, R. A, and WHATMAN, A. B.).
HenNDERSON, J. T. — Radio-Versuche in Canada wihrend der Sonnen-

finsternis am 31 August 1932. Hochfrequenziech. u. Elekiroak., 42,
pp. 79-85, 1933.



"41.

42,
43.

44,

45,

46.

“47.

*48.

“49.

“50.

*51.

*52.

*63.

“54.

— 95 —

INGrAM, L. J. — See 5 above (AppLETON, E. V., NarsmitH, R. and
INGrAM, L. J.).

Ito, Y. — See 60 below (MinonARra, T. and ITo, Y.).

KEenNRrICK, G. W. and Pickarp, G. W. — Observations of the effective
height of the Kennely-Heaviside layer and field intensity during
the solar eclipse of August 31, 1932. Insi. Radio Eng., 21, pp. 546-
566, 1933. .

KirBy, S., BERKNER, L. V., GarrLianp, T. and Norrton, K. —
Radio observations of the Bureau of Standards during the solar
eclipse of August 31, 1932. Proc. Insl. Radio Eng., 22, pp. 247-
264, 1934. Bur. of Stand. Journ. of Res., 11, pp. 829-845, 1933.

Le Ay, P. — Etude de la variation diurne des atmosphériques a
Shangai. €. R. A. S., t. 200, pp. 768-770, 1935.

LomBarDpI, A. — Radio observationes a missione polari anno 1932-33
peractae. Sc. Nuno. Radiophon., N° 31, pp. 4-6, Roma, 1934.

Luceon, J. — L’éclipse de Soleil du 31 aout 1932 et le sondage par
les parasites atmosphériques. C. R. A. S., 195, pp. 817-819, 1932.
(Polish translation in Bul. Soc. Geoph. de Varsovie, fasc. 6, 1932).

Luceon, J. — Les parasites atmosphériques polaires. C. R. A. S.,
198, pp. 1712-1714, 1934.

LuGceon, J. — Localisation a grande distance des foyers de parasites
atmosphériques sans radiogoniometre. C. R. A. S., 199, pp. 1059-
1061, 1934.

Luceon, J. — O potrzebie zalozenia stalej polarnej stacji radjo-

meteorologicznej dla sluzby przewidwania pogody. Bul. Soc. Géoph.
de Varsovie, fasc. 11-12, pp. 11-16, Warzawa, 1935. (Polish).

Lugeon, J. — Sur la nécessité d’une station polaire permanente
d’observations radiométéorologiques pour les services de prévision
du temps. Publ. de I'Institut National Météorologique de Pologne,
96 pp., Warzawa, 1935.

Luceon, J. — Etude de Il'ionosphére d’aprés la propagation des
ondes courtes pendant I’'année polaire internationale. L’onde de
Pontoise sur le trajet Pontoise-Islande. Année Polaire Internationale
1932-1933. Participation Suisse. Publication de la Station Centrale
Suisse de Météorologie, pp. 1-24, Zurich, 1941.

Luceon, J. CENTKIEWICZ, C. and Lysaxowski, W. — Résultats des
observations de I’expédition polonaise de 1’Année Polaire 1932-33
a I'Ile des Ours. Publ. de I’'Institut National Météorologique de
Pologne, fasc. ITI, Parasites Atmosphériques, 18 pp., Warzawa, 1936
(Polish and French Text.)

Luceon, J. and GurTtzMAN, J. — Un fréquencemétre enregistreur a
constante de temps. Onde Electrique, 12, N°o 134, pp. 71-83, 1933.
(Polish translation in Przeglad Radjotechniczy, 11, fasc. 15,
Warzawa, 1933).



e D

*65. Lysaxowski, W. — See 53 above (LuGEoN, J., CENTKIEWICZ, C. and
Lysaxkowsxki, W.).

*56. Maris, H. B. — Report of the Radio Section of the 1932-1933
American Polar Year Expedition. Naval Research Laboratory,
Report No H-1032, 13 pp., Bellevue D.C. 1934. (Ionospheric investi-
gations, spectra of the artic sky, investigations of the aurora borealis,
made at Fairbanks, Alaska).

57. MarTIN, J. R. and McCusky, S. W. — Observations in transmission
during the solar eclipse of August 31, 1932. Proc. Insi. Radio Eng.,
21, pp. b67-673, 1933.

58. McCusky, S. W.— See 57 above (MArTIN, R. J. and McCusky, S. W.).

59, Mmino, H. R. and Wang, P. H. — Continuous Kennelly-Heaviside
layer records of a solar eclipse. Proc. Inst. Radio Eng., 21, pp. 529-
545, 1933.

60. MiNnoHARA, T. and ITo, Y. — Measurements of heights of the Kennelly-
Heaviside layer in Japan. The Japan Polar Year programme for
measuring the heights of the K.-H. Layer. Rep. Radio Res. Japan,
3, pp. L1-L31, 1933.

*61. NaGgaTa, T. — On the auroral zone current. Repor? of Ionosphere
Res. in Japan, vol. 4, pp. 87-101, 1950.

*62. NarwsmitH, R. — Methods of ionospheric investigation. Nature, 133,
p. 66, 1934.

*63. NarmsmitH, R. — See 4 above (ApprLETON, E. V., Nasmiry, R. and
BuIiLDER, G. G.).

*64. NarwsmirH, R. — See 5 above (ApprLETON, E. V., NarmsmirH, R. and
INGrRAM, L. J.).

65. Narsmit, R. — See above 6 (ApprLETON, E. V., Narsmita, R.,
Hamirton, R. A. and WHATMAN, A. B.).

*66. NamsmitH, R. — See 7 above (AppLeTON, E. V. and NaismrtH, R.).

67. Naxkacami, M. — See 68 below (Naxar, M. and NAxacamr, M.).

68. Naxar, M. and Nakacami, M. — On the transmission of short waves

throught the north polar night zone. Rep. Radio Res. Japan, 3,
pp. 259-266, 1933.

"69. NArRAYANAN, P. L. — Radio field intensity measurements at Banga-
lore during the Polar Year. Journ. Ind. of Science, 178, Part. III,
pp. 47-67, Bangalore, 1934.

70. Norton, K. — See 44 above (KirBY, S, BERKNER, L. V., GILLILAND, T.
and Norron, K.).

*71. PARANPJYE, B. H. — See 23 above (CHAKRAVARTI, S. P. and PARAN-
JPYE, B. H.).
72. PauL, H. E. — Beobachtungen an den Kennelly-Heaviside-Schichten

wihrend des Sonnenfisternis am 31 August 1932. Hochfrequenz-
techn. u. Elekloak., 41, pp. 81-83, 1933.



73.
*74.

*75.

© 76,

77.
78.

*79.

*80.

— 28

‘Prcxarp, G. W. — See 43 above (KeNrICK, G. W. and Pickarp, G.W.).

Rassurr, H. — Report on measurement of ionospheric heights at
Calcutta during the Polar Year 1932-33. Phil. Mag., Ser. 7, vol. 18,
pp. 675-696, 1934.

STOFFREGEN, W. — Apparate und Registrierverfahren des funk-
technischen Expedition in Troms6 der Gesellschaft zir Forderung
des Funkenwesens, Berlin. Elekir. Nachr. Techn., 11, pp. 341-350,
Berlin, 1934.

WaeNeEr, K. W. — Die funkwissenschaftliche Expedition der
Heinrich Hertz-Gesellschaft nach Tromso (Norwegen). Elkir. Nachr.
Techn., 11, H 2, 14 pp., Berlin, 1934. .

Wang, P. H. — See 59 above (Mmano, H. R. and Wang, P. H.).

WauATMAN, A. B. — See 6 above (AppLETON, E. V., NamsmiTH, R.,
Hamirron, R. A. and WHATMAN, A. B.).

WerLLs, H. W. — Report on measurements obtained at the Huancayo
Magnetic Observatory (Peru) following the program of the Second
International Polar Year during May to August 1933. Terr. Mag.,
39, pp. 315-316, 1934.

WeLLs, H. W. — See 10 above (BERKNER, L. V. and WEeLLs, H. W.),



DOCUMENTATION

List of Canadian Papers on Radio Science
Tropospheric Propagation

Lanainee, R. (. — Scatlering of ten contimeter radio waves
by rain. J. Geophys. Res., 535, b1, March 1950.

Lancitre, R. (., Gusy and PaLmeEr. — Quantitative analysis
of vertical structure in precipitation. RPL (1), No 1, Jul. 1948.

Lancicie, R. (. and Toain, R. 8. — Some qualitative measure-
ments ol three centimeter radar echoes.from falling snow.
Can. J. Phys., 29, 482, Nov. 1951.

Ionosphere and Wave Propagation

Currig, B. W. — Night-Sky Brightness at Latitude 520 N. T'rans.
Amer. Geophys. Union, 31, 539, August 1950.

Davies, F. T. — Progress Report on Atmospheric lonization in
Canada 1939-1948. Candian paper. Highth General Assembly
LU.G.C., April 1948.

Visual Auroral Observations in Canada 1943-1947. Canadian
Paper-Eighth General Assembly [.U.G.C., April 1948.

Dickson, D. V. — Nomogram and Slide-Rule for Solution of
Spherical Triangle Problems found in Radio Communication.
J. Geophys. Res., 56, 1, June 1951.

ForsyrH, P. A., Perrie, W. and Currik, B. W. — Auroral radia-
tion in the 3000 Mc/s region. Nalure, 16%, 453, Sept. 1949.

On the origin of ten centimeter radiation from the polar aurora.
Can. J. Res. A, 28, 323-25, May 1950.
Radar reflection from auroras, Nature, 165, H61-2, April 1950.

(Y) RPL — Radio Physies Laboratory, Defence Research Board, Ottawa.



— 30 —

Hinges, C. O. — Wave packets, the Poynting vector, and energy
flow-in four parts — I. Non-dissipative (anisotropic) Homo-
geneous media. J. Geophys. Res., 56, 63, March 1951.

IT. Group propagation through dissipative isotropic media. J.
Geophys. Res., 56, 197, June 1951.

IIT. Packet propagation through dissipative anisotropic media.
J. Geophys. Res., 56, 207, June 1951.

IV. Poynting and MacDonald velocities in dissipative anisotropic
media : conclusion. J. Geophys. Res., 56, 535, Dec. 1951.

HocartH, J. E. — Polarization of the Z trace. Nalure, 167, 943,
June 1951.

McKinLey, D. W. R. — Decceleration and ionizing efficiencies of
Radar Meteors. J. Appl. Phys., 22, 202-13, Feb. 1951.

Meteor velocities determined by radio observations. J. Aslrophys.,
113, 225-67, Mar. 1951,

McKinLey, B. M. and McKinvey, D. W. R. — Photoelectric

Meteor Observations. Can. J. of Phys., 29, 111, Mar. 1951.

McKincey, D. W. R. and Micuman, P. M. — A Phenomenological
Theory of Radar Echoes from Meteors. Proc. I.R.E., 37, 364,
1949.

McKinLey, D. W. R. and MiLLman, P. M. — Determination of
the Elements of Meteor paths from Radar Observations.
Can. J. of Res., 27x, 53, May 1949.

McLEisH, C. W, Solar Eclipse Observations of the [onosphere.
Proc. Royal Soc. Can., 3rd Series, 41, 178-9, 1947.

Solar KEclipse Observations of the Ionosphere. Can. Res. J.,
A 26, 137-144, May 1948.

MEerx, J. H. — Characteristics of E region Sporadic Ionization
in Canada. Canadian Paper Eighth General Assembly I.U.G.C.,
April 1948. '

Triple Splitting of [onospheric rays. Nalure, 161, 597, April 1948.

Sporadic ionization at high latitudes. J. Geophys. Res., 54, 339,
Dec. 1949.

Occurrence of £ Region Sporadic Tonization through the Auroral
Zone. R.P.L., 3, Jan. 1950.

Attenuation of Radio Waves in the Auroral Zone. R.P.L.,
5, August 1950.




-

Distribution of Awurora in Central Canada. R.P.L., 6,
August 1950.

Reception of 2 Mc/s Loran in Central Canada. R.P.L., 9,
July 1951.

Oblique reflexion of radio waves by way of a triangular path.
Nature, 169, 327, Feb. 1952.

MirLman, P. M. — Spectrum of a meteor train. Nalure, 165,
1013-14, June 1950.
Meteor ionization. J. Roy. Astron. Soc. Can., 44, 209-21, Nov.-
Dec. 1950.

MirLvan, P. M. and McKinLey, D. W. R. — Three station radar
and visual triangulation of meteors. Sky and Telescope, 8,
114-16, Mar. 1949.

MriLvan, P. M. and McKintey, D. W. R. — The correlation of

visual meteor data with the character of meteor radio echoes.
Int. As. Ter. Mag. Elec. Bull., N° 13, 494-5, 1950.

Penn, W. D., and Currieg, B. W. — A recording meter for
auroral radiations. Can. J. Res., A 27, 45-52, May 1949.
PeTriE, W. — The significance of temperatures derived from emis-

sion spectra. Amer. J. Phys., 16, 378-82, Oct. 1948.

PerriE, W. — Remarks on the excitation of hydrogen and helium

in the upper atmosphere. Can. J. Res., A 26, 359-65, Nov. 1948.

A New High Light Gathering Power Spectrograph for Auroral
Studies. Can. J. Res., 27 A, 231, Nov. 1949.

The Near Infra-Red Spectrum of the Polar Aurora. Phys.
Rev., 77, March 1950.

The Near Infra-Red Spectrum of the Polar Aurora. J. Geophys.
Res., 55, 143-52, June. 1950.

Remarks on excitation of hydrogen and helium in the upper
atmosphere. Insl. As. Ter. Mag. Elec. Bull., N°o 13, 466-70,
1950.

Prrrie, W., Forsyrn and McConcHYy. — Auroral Displays at
Saskatoon. Nalure, 163, 744, May 1949.
Perrie, W. and Smarn, R. — The auroral spectrum in the wave

length region 3300-8900 Angstroms.  Scientific report,
No AR-7, University of Saskatchewan Physics Department,
March 1952.



32 —

Scorr, J. . W. — The Auroral Zone and Frequency Assignment.
PFB Documenlt. No 130, March 1948.
Magneto Ionic Measurements at High Latitudes. J. Geophys.
Res., (%), 53, No 2, 109-122, June 1948.
Critical Frequency Difference Variations and the Poynting
Vector in the Ionosphere. Nature, 163, 993, June 1949.
Nomogram for Ionosphere Control Points. Proc. I.R.E., 317,
821-824, July 1949,
Longitudinal and Transverse Propagation in Canada. J. Geophys.
Res., 55, 6b, March 1950.
Computation of Propagation in the lonosphere. .J. Geophys.
Res., 55, 267, Sept. 1950.
The Poynting Vector in the lonosphere. Proc. I.R.E., 38, 1057,
Sept. 1950.
The Gyro Frequency in the Arctic E-Layer. J. Geophys. Res.,
56, 1 March 1951.
Smirh, W. B. — Recording of Skywave Signals from Broadcasting
Stations. Report No 343, Department of Transport, Ottawa,
Nov. 1947.

Terrestrial Atmospherics

Smarr, R. and Perrig, W. — The Near Infra-Red Spectrum of
Lightning. Phys. Rev., 84, 1263-64, Dec. 1951.
Additional OH lines in the airglow spectrum. Scientific Report
No AR-8. University of Sask. Physics Department. March
1952.

Radio Astronomy

CovinaroN, A. K. — Circularly polarized solar radiation on
10.7 em. Proc. - L.R.E., 37, 407, April 1949.
Microwave sky noise. J. Geoph. Res. (1), 52, 339-42, Sept. 1947.
Solar noise observations on 10.7 ¢m. Proe. I.R.E., 36, 454-7,
April 1948.

(1) Journal of Geophysical Research is quoted although the paper
appeared in the same journal under its old name — Journal of Terrestrial
Magnetism and Electricity.



— 33

Simultaneous observations of solar radio noise on 1.5 meter
and 10.7 centimeters. J. Roy. Astr. Soc. Can., 43, 106-110,
May-June 1949.

Microwave sky noise. J. Geophys. Res., 55, 33-7, March 1950.

Some characteristics of 10.7 centimeter solar noise. (i) J. Roy.
Astr. Soc.. Can., 45, 15-22, Jan.-Feb. 1951. (ii) Ibid., 49-61,
March-April 1951. ‘

Circular polarization of 10.7 centimeter solar mnoise bursts.
J. R. Aslr. Soc. Can.. 45. 1951.



34 —

CALENDAR

1952

August 8-9, U.R.S.I., Sydney, Australia : Executive Committee,
Union Radio Scientifique Internationale.

August 11-23, U.R.S.1., Sydney : Xth General Assembly, Union
Radio Scientifique Internationale.

August 26-27, 1.C.S.U., Canberra, Australia : Joint Commission
on the lTonosphere.

August 20-28, I.U.T.A.M., Istambul : VIIth International Congress
of Applied Mechanics.
Third General Assembly of the International Union of Theore-
tical and Applied Mechanics.

September 4-13, I.A.U., Rome : VIIIth General Assembly, Inter-
national Astronomical Union.
1.C.S.U., Rome : Joint Commission on Solar and Terrestrial
Relationships.

September 22-30, Stockholm : Conference and Exhibition of Instru-
ments and Measurements.

September 29, 1.C.S.U., Amsterdam : Sixth Meeting of the Bureau.

September 30, [.C.S.U., Amsterdam : Fourth Meeting, Executive
Board.

October 1-3, 1.C.S.U., Amsterdam : Sixth General Assembly,
International Council of Scientific Unions.

November, Unesco, Paris : Seventh Session, General Conference.

1954

September, I.U.G.G., Rome : General Assembly, International
Union of Geodesy and Geophysics.









