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Brouwer vs Vinti 

 

"If it disagrees with experiment it is wrong. In that simple statement is 

the key to science. It does not make any difference how beautiful your 

guess is. It does not make any difference how smart you are, [or] who 

made the guess... if it disagrees with experiment it is wrong. That is all 

there is to it."  

Richard P. Feynman 

 
 

Historical Notes 
 

John Vinti was one of the few surviving figures from the American Golden Age of 

Science that began during the 1930’s.  He received a S.B. degree in mathematics, 

and a D. Sc. degree in physics both from MIT. Physicist Philip Morse, who was his 

advisor, suggested the approach of finding a “solvable problem” in Hamilton-Jacobi 

Theory. Then, as now, the Hamilton-Jacobi equation was regarded by most 

physicists as only a point of departure for quantum mechanics. Years later, he 

became the first to apply the Hamilton-Jacobi Theory effectively to the general 

perturbations of orbital and celestial mechanics – the analytic methods of orbit 

prediction.  

 

In the early 1940’s, while working on interior ballistics of rockets, Vinti met Boris 

Garfinkel, an astronomer, and Joel Brenner, a mathematician at the Aberdeen 

Proving Ground in Maryland. Garfinkel helped direct his efforts in celestial 

mechanics, while Brenner reinvigorated his focus in finding a solvable solution of 

the Hamilton-Jacobi equation in orbital and celestial mechanics.  It was also during 

his stay at Aberdeen that he developed a close association with giants such as John 
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von Neumann, Martin Schwarzchild, Subramanyan Chandrasekhar, and Josef and 

Maria Goeppert-Maier.  

 

In 1959, Vinti produced his first series of papers on the motion of a close Earth, 

drag-free satellite by means of a separable Hamiltonian. By introducing a 

gravitational potential in oblate spheroidal coordinates, Vinti was able to 

simultaneously separate the Hamilton-Jacobi equation and satisfy Laplace’s 

equation. Since the assumed potential is very close to that of the Earth, the resulting 

analytic solution to the equations of motion yields very accurate and rapid results. 

Until that time, standard general perturbation methods were both computationally 

intensive and relatively low in accuracy for use in orbit prediction. In a single 

brilliant effort this changed overnight. Scientists and engineers especially in the 

British, Soviet, French, Japanese and Chinese Space communities were quick to 

recognize this work and adapt it to their needs in both research and applications. 

For various reasons, the United States Space communities have forgotten the 

powerful Vinti method of general perturbations.  

 

All the equations of Vinti’s method were published for over 40 years, but despite 

several attempts by government agencies and defense contractors, all the Vinti 

computer programs were not accessible to the world community. Most of these Vinti 

computer programs are based on the classical orbital element formulation and not 

proven to be free of singularities. An analytic Vinti computer program that has no 

singularities and developed with the use of universal variables, was finally presented 

in the 1998 Vinti’s book “Orbital and Celestial Mechanics” by American Institute of 

Aeronautics and Astronautics. Here, a further improved version is presented in the 

vinti computer programs of DerAstrodynamics.  

 

The United States Space surveillance and tracking systems, in general, use the 

Simplified General Perturbation (SGP) and its derivatives and extensions, which are 

essentially derived from the Brouwer theory. The problems of tracking satellites at 

the zero and critical inclinations still present difficulties for any Brouwer type 
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method. It is impossible to fix the SGP programs that are not designed to compute 

these types of satellite orbits because of singularities associated with the Brouwer 

theory. In a letter dated December 23, 1959, Professor Brouwer wrote to Vinti to 

express his displeasure and criticism that Vinti asserted to have solved the critical 

inclination singularity problem in the National Bureau of Standards Report, STR-

2434. This report and the letters of their dialogue, which are obtained from the 

family of Vinti, are presented in the following. One interesting quote extracted from 

a letter of Dr. D.G. King-Hele (January 1, 1960) is:   “The eminence of Brouwer’s 

position doesn’t prove that he is right!”  
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Professor Brouwer lecturing on the motion of the Moon 
 

 

 

Professor Vinti lecturing on Potential Theory 
 


