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The Department of Commerce, under the 1970 Executive Order No. 11556, has been
given the responsibility of supporting the Government in general and the Office of Tele-
communications Policy in particular in the field of telecommunications analysis.
The Department of Commerce, in response to these added duties, established the Office
of Telecommunications as a primary operating unit to meet the demands of telecommuni-
cations in the areas of technical and economic research and analysis. The Office consists
of three units as follows:

Frequency Management Support Division: Provides centralized technical and
administrative support for coordination of Federal frequency uses and assignments, and
such other services and administrative functions, including the maintenance of necessary
files and data bases, responsive to the needs of the Director of the Office of Telecommuni-
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Telecommunications Analysis Division: Conducts technical and economic research
and analysis of a longer term, continuing nature to provide information and alternatives
for the resolution of policy questions, including studies leading to the more efficient allo-
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Sciences (ITS), as a major element of the Office of Telecommunications, serves as the
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warnings of disturbances in those conditions;
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techniques affecting the utilization of the radio spectrum in coordination with specialized,
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(Abstract) A bibliography is presented on the subject of
electromagnetic wave propagation over line-of-sight paths
through the troposphere at frequencies above 10 GHz. The
references are divided into three main categories covering
the areas of propagation through non-turbulent clear atmo-
sphere, turbulent clear atmosphere, and precipitation.
Key Words: Bibliography, electromagnetic wave propaga-
tion, millimeter waves, infrared-optical waves.

The purpose of this report is to serve as a compilation of references
pertaining to the subject of electromagnetic wave propagation over line-
of-sight paths through the atmosphere at frequencies greater than 10 GHz.
Some of the listed papers are not directly concerned with the above sub-

ject, however, their results are useful and/or necessary in describing

propagation effects.



The reference list has been divided into the following categories:
A. Propagation through non-turbulent, clear atmosphere
(1) general (44 papers)
(2) frequencies <300 GHz (128 papers) L
(3) frequencies > 300 GHz (55 papers) )
B. Propagation through turbulent, clear atmosphere
(1) general (103 papers)
(2) frequencies < 300 GHz (30 papers)
(3) frequencies > 300 GHz (120 papers)
C. Propagation through precipitation
(1) general (61 papers)
(2) frequencies < 300 GHz (61 papers)
(3) frequencies > 300 GHz (12 papers)
Some papers will have relevance to subject areas other than the one in
which they appear; however, each paper is listed only once in order to
avoid repetition.
The subjects of turbulence and precipitation - B and C - have been
listed separately because their effects on a signal are more significant
than other phenomena that might have been chosen for categorization. »
This significance is shown partly by the number of papers that have been
written on the two subjects, together with the length of time over which

research investigations have continued to be made. That unanswered



questions still remain is apparent from a perusal of the more recent
papers in the two lists.

A division has been made according to regions of the frequency spec-
trum, with 300 GHz being arbitrarily chosen as the dividing point. Thus,
categories A3, B3, and C3 list papers on infrared-optical propagation,
while A2, B2, and C2 are concerned with the millimeter wave region.
General discussions of electromagnetic wave propagation are found in
Al, Bl, and Cl.

Only English language papers (or papers which have been translated
into English) have been included, and the attempt has been made to list
all relevant papers published through 1970. The list contains references
from both technical journals and individual organization reports, with
(hopefully) omissions being kept to a minimum. As further research is
reported, it can be added to the present collection to provide an up-to-

date comprehensive survey of propagation literature.



Section A - Propagation through
non-turbulent, clear atmosphere

Part 1 - General
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Section A - Propagation through
non-turbulent, clear atmosphere

Part 2 - Frequencies below 300 GHz
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