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OFFICE OF TELECOMMUNICATIONS
'I'he [)epartment of Commerce, under the 1970 F]xecutive Order No. I l55ti, has bet:n

given the resp<lnsibility of supp<lrting the (lovernment in general and the Office of 'l'ele-
communications I'olicy in particular in the field of telecommunicati<lns anal.ysis.
'l'he t)epartment of (lommerce, in response to these added duties, established the Office
of 'l'elecommunications as a primary operating unit to meet the demands of telecommuni-
cations in the areas of technical and economic research and anerlysis. 'fhe Office c<lnsists
of three units as follows:

Frequency Management Support Division: I'rovides centralized tcchnical and
administrative support for coordination of Federal frequency uses and assignments, and
such other services and administrative functions, including the maintenance of necessary
files ernd data bases, responsive kr the needs of the I)irector of the ()ffice of 'l'elccomnrr.rni-
cations l\llicy (O'IP; in the Flxecutive Office of the ltesident, in the performance of his
responsibilities for the management of the radio spectrum.

Telecommunications Analysis Division: Conducts technical and economic rescurch
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 efficierrt alkr-
cation arnd utilization of telecommunication resources; provides forecasts of techn<ll<lgical
developments affecting telecommunications and estimates their significance; provides
advisory services in telecommunications to agencies of Federal, State and locarl govern-
ments; and performs such other analysis as is required to support OTI'.

Institute for Telecommunication Sciences: The Institute for Telecommunication
Sciences (lTS), as a major element of the Office of Telecommunications, serves as the
central l.-ederal agency for research on the transmission of radio waves. As such, l'l'S
has the responsibility to:

(a) Acquire, analyze and disseminate data and perform research in general on the
description and prediction of electromagnetic wave propagation, and on the nature <lf

electromagnetic noise and interference, and on methods for the more efficient use <lf the
electromagnetic spectrum for telecommunication purposes;

(b) Prepare and issue predictions of electromagnetic wave propagation conditions and
warnings of disturbances in those conditions;

(c ) Conduct research and analysis on radio systems characteristics, and ope rating
techniques affecting the utilization of the radio spectrum in coordination with specialized,
related research and analysis performed by other Federal agenr:ies in their aroas
of responsibility;

1d) (:onduct research and analysis in the general field of telecommunication scienccs
in supp<lrt of other (iovernment agcncies as required; and

(e ) l)evel<lp methods of measurement of system performance und slandards of prirrti<'t
for telecommunication systems.
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(Abstract) A bibliography is preaented on the subject of
electrornagnetic wave propagation over line-of- sight paths
through the troposphere at frequencies above I0 GHz. The
references are divided into three rnain categories covering
the areas of propagation through non-turbulent clear atrno-
sphere, turbulent clear atrnosphere, and precipitation.

Key Words: Bibliography, electrornagnetic wave propaga-
tion, rnillirneter waveB, infrared-optical waveE.

The purpose of this report is to serve as a compilation of references

pertaining to the subject of electrornagnetic wave propagation over line-

of- sight paths through the atrnosphere at frequencies greater than I0 GHz.

Sorne 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.
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The reference list has been divided into the following categories:

A. Propagation through non-turbulent, clear atrnosphere

(I) general (44 papers)

(Zl frequencies < 300 GHz (128 papers)

(3) frequencies > 300 CIrJ,z (55 papers)

B. Propagation through turbulent, clear atrnosphere

(l) general (1 03 PaPers)

(Z) frequencies < 300 GHz (30 papers)

(3) frequencies > 300 GHz (120 papers)

C. Propagation through precipitation

(I) general (61 PaPers)

(z) frequencies < 300 GHz (6I papers)

( 3) frequencies > 300 GHz (12 papers)

Sorne 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

iisted separately because their effects on a signal are lrrore significant

than other phenornena that rnight have been chosen for categorization.

This significance is shown partly by the nurnber of papers that have been

written on the two subjects, together with the length of tirne over which

research investigations have continued to be rnade. That unanswered
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questions still rernain is apparent frorn a perusal of the lTrore recent

papers in the two lists.

A division has been rnade according to regions of the frequency spec-

trurn, with 300 GHz being arbitrarily chosen as the dividing point. Thus,

categories A 3, 83, and C3 list paPers on infrared-optical propagation,

while A2, 82, and CZ are concerned with the rnillirneter wave region.

General discussions of electrornagnetic wave propagation are found in

Al , Bl , and Cl.

OnIy English Ianguage papers (or papers which have been translated

into English) have been included, and the atternpt has been rnade to Iist

allrelevantpaperspublishedthroughlgT0.Thelistcontainsreferences

frorn both technical journals and individual organization reports, with

(hopefully) ornissions being kept to a rninirnurn. As further research is

reported, it can be added to the present collection to provide an up-to-

date cornprehensive survey of propagation Iiterature.
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I Section A - Propagation through
non-turbulent, clear atrnosphere

Part I - General
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t SectionA - Propagation through
non- turbulent, clear atrnos phere

Part 2 - Frequencies below 300 GHz
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