
UNCLASSIFIED 
Socunly Clnssification 

-1- 

Tt* 
CO 
(M 
00 

T- 
DOCUMENT CONTROL DATA -»Tt & D 

(S*curity clHisitlcntlon ct tillo, body nl wtintrarf mnti indexing •nnotation mint b« «nt«f J w/l«n tli» ovf«M report I* cla.iitititd) 

iT ORIUINATINvi ACTIVITY (Cori>0r~*i* •utho.) 

Physics Department 
Princeton University 
Princeton, New Jersey 08540 

2a. REPORT SECURITY CLASSIFICATION 

UNCLASSIFIED 
... ... 

2. REPORT TITLE 

FINAL REPORT OF O.N.R. GRANT Nonr-1858(30) 

4. DESCRIPTIVE NOTES (Typ» ol report end inciuelve dates) 

Final Report - July 1, 1958 - June 30, 3968 
S. AUTHORIS) (Ftret name, middle Initial, tarn! name) 

Robert H. Dicke 

g. REPORT DATE 
« February 1971 

ïa. YoYÀL NÒ. Öt IMAGES-p*. NO. OF REFS | 
9 1 85 1 

Sa. CONTRACT OR GRANT NO. 

Nonr-1858(30) 
b. PROJECT NO. 

NR 013-101 
C. 

da 

9a. ORIGINATOR'S REPORT NUMBER(S) 

None 

9b. OTHER REPORT NO(S) (Any other rumbera that may be assigned I 
thla report) I 

10. DISTRIBUTION STATEMENT .- I 

This document has been approved for public release and sale; its 
distribution -is unlimited. 1 

11. SUPPLEMENTARY NOTES 12. SPONSORING MILITARY ACTIVITY 1 

Office of Naval Research 
Arlington, Virginia 22217 

I». ABSTRACT 

>The contract was concerned with gravitation and its relation with 
astrophysics, geophysics and other parts of physics. Highly precise 
null-experiments were performed, one for the first time, one representing 
a thousand-fold improvement over previous experiments. The known tests 
of gravitational theory were reexamined and one has been challenged by 
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FINAL REPORT OF O.N.R. GRANT Nonr-1858(30) 

Gravitation dotnirates the behavior of the sun and the solar system. 

Á substantial number of able physicists and astronomers, experimentalists, 

observers, and theorists have investigated the scalar-tensor theory, vis- 

a-vis general relativity and still the validity of one or the other theory 

is unsettled. But it is generally recognized that these gravitational 

theories contain ‘.mportant implications for a wide range of practical 

problems, particularly for those involving the sun and earth. Consider 

two examples: The presence or absence of a rapidly rotating core in the 

sun is intimately tied to the validity or invalidity of the scalar-tensor 

theory of gravitation. But the presence or absence of such a core is 

important to the question of angular momentum transport, internal magnetic 

fields, and the sunspot cycle. Pulsars appear to be the strongest and , 

most dense objects and containing the strongest magnetic fields observed 

anywhere. Owing to their high masses and densities, these bodies are 

sensitive to differences in gravitational theory. But their understanding 

may be important for the understanding of a wide range of physical 

problems. 

The contract covered a period during which were tried many different 

approaches to an understanding of gravitation. The diversity is reflected 

in the publications list. They range from purely theoretical papers, one 

of which (the 6th) has had a very substantial impact, having led to many 

dozens of articles by others. One of the articles (the 20th) describes 

a null experiment on gravitation of great precision, representing a >fold 

increase in precision over the previous similar experiment, that of EötvBs. 

One of the papers reporting that the sun was oblate received a lot of 

publicity because of its significance for general relativity. Many of the 

papers deal with the relationship between astrophysics and gravitational 

physics. The group played an important role in«connection with the 

discovery, confirmation, and analysis of the so-called primeval fire-ball 

' radiation. This has been called the most important result for cosmology 

in almost a half century and cosmology provides one our best ways of study¬ 

ing gravitation. Theoretical analyses were made of the evolution of the 

fire-ball, and the role of gravitation in this evolution. In the past 8 

years the relationship between gravitation and astrophysics has developed 

into a new recognized field of physics with programs at the meeting of the 
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American Physical Society, international conferences, and its own classi¬ 

fication in physics literature. 

We learned a great deal about gravitation in the decade 1958-68, but 

much remains to be done. The fundamental question of which of the two 

gravitational theories is invalid, general relativity or the scalar-tensor 

theory, is still unsettled. 
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Also submitted to O.N.R. during this time period were the following: 

Proposal for a Contract for Research on, "Experimental and Theoretical In¬ 

vestigation of Gravitation" by R. H. Dicke, dated June 2, 1958. 

Status Report, "Experimental and Theoretical Investigation of Gravitation" 

by R. H. Dicke, dated July 1 - December 1, 1958. 

Status Report, "Experimental and Theoretical Investigation of Gravitation 

by R. H. Dicke, dated December 1, 1958 - March 1, 1959. 

Annual Summary Report, "Experimental and Theoretical Investigation of 

Gravitation" by R. H. Dicke, dated 1 January 1959 - 31 December 1959. 

Status Report, "Experimental and Theoretical Investigation of Gravitation 

by R. H. Dicke, dated March 1, 1959 - June 1, 1959. 

Proposal for Renewal of Contract on, "Experimental and Theoretical Investi¬ 

gation of Gravitation" by R. H. Dicke, dated July 1, 1959 - June 30, 1960. 

Annual Summary Report, "Experimental and Theoretical Investigation of 

Gravitation" by R. H. Dicke, dated 1 December 1959 - 15 November 1960. 

Status Report, "Expeximental and Theoretical Investigation of Gravitation 

by R. H. Dicke, dated December 1, 1959 - March 1, 1960. 

Status Report, "Experimental and Theoretical Invev igation of Gravitation' 

by R. H. Dicke, dated March 1, 1960 - June 1, 1960. 

Proposal for Renewal of Contract on, "Experimental and Theoretical Investi¬ 

gation of Gravitation" by R. H. Dicke, dated July 1, 1960 - June 30, 1961. 

Status Report, "Experimental and Theoretical Investigation of Gravitation" 

by R. H. Dicke, dated June 1, 1961. 

Annual Summary Report, "Experimental and Theoretical Investigation of 

Gravitation" by R. H. Dicke, dated 1 January 1961 - 31 December 1961. 

Proposal for Renewal of Contract on, "Experimental and Theoretical Investi¬ 

gation of Gravitation" by R. H. Dicke, dated July 1, 1961 - June 30, 1962. 

Annual Summary Report, "Experimental and Theoretical Investigation of Gravi¬ 

tation" by R. H. Dicke, dated 1 January 1962- 31 December 1962. 

Status Report, "Experimental and Theoretical Investigation of Gravitation" 

by R. H. Dicke, dated June 1, 1962. 

Proposal for Renewal of Contract on, "Experimental and Theoretical Investi¬ 

gation of Gravitation" by R. H. Dicke, dated July 1, 1962 - June 30, 196.3. 

Annual Summary Report, "Experimental and Theoretical Investigation of Gravi¬ 

tation" by R. H. Dicke, dated 1 October 1962 - 30 September 1963. 

Proposal for Renewal of Contract on, "Experimental and Theoretical Investi¬ 

gation of Gravitation" by R. H. Dicke, dated January 1963. 



Status Report, "Experimental and Theoretical Investigation of Gravitation" 

by R. H. Dicke, dated June 15, 1963. 

Annual Summary Report, "Experimental and Theoretical Investigation of 

Gravitation" by R. H. Dicke, dated 1 October 1963 - 30 September 1964. 

Proposal for Renewal of Contract on, "Experimental and Theoretical Investi¬ 

gation of Gravitation" by R. H. Dicke, dated February 1964. 

Status Report, "Experimental and Theoretical Investigation of Gravitation" 

by R. H. Dicke, dated 1 July 1964. 

Proposal for Renewal of Contract on, "Experimental and Theoretical Investi¬ 

gation of Gravitation" by R. H. Dicke, dated March 1965. 

Status Report, "Experimental and Theoretical Investigation of Gravitation" 

by R. H. Dicke, dated June 10, 1965. 

Annual Sugary Report, "Experimental and Theoretical Investigation of Gravi- 

tation" by R. H. Dicke, dated December 31, 1965. 

Proposal for Renewal of Contract on, "Experimental and Theoretical Investi¬ 

gation of Gravitation" by R. H. Dicke, dated February 1966. 

Status Report, "Experimental and Theoretical Investigation of Gravitation" 

by R. H. Dicke, dated June 30, 1966. 

Annuel Summary Report, "Experimental and Theoretical Investigation of Gravi 

tation" by R. H. Dicke, dated December 31, 1966. 

Proposal for Renewal of Contract on, "Experimental and Theoretical Investi¬ 

gation of Gravitation" by R. H. Dicke, dated March 1967. 

Annual Summary Report, "Experimental and Theoretical Investigation of Gravi 

tation" by R. H. Dicke, dated December 31, 1967. 

Proposal for Renewal of Contract on, "Experimental and Theoretical Investi¬ 

gation of Gravitation" by R. H. Dicke, dated January 1968. 
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