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Facts-finding mission to St. 

Petersburg (February 2017):  

Prof V.M. Babich (Steklov Math Inst St. Petersburg): (official 

photo; and at International Conference “Days on Diffraction” 2010 official picnic) 

Leningrad/ St. Petersburg school of Diffraction: 



  

Fact #1 found: 

  

“There was no `Iron Curtain’ in Mathematics 

in the Soviet Union of 1960s and later” 

 

(V.M. Babich, February 2017)  
“Western Mathematical journals, eg Courant Inst Comm 

Pure Appl Math were available in Steklov Inst library” (in 

contrast to NY Times, W. Post and other Western “MSM”) 

 



V.A. Fock: one of the founders of the 

Leningrad/ St. Petersburg Diffraction school 

- At around mid-1940s, formulated a “principle of locality” for high-              

frequency diffraction 

- Developed, together with M.A. Leontovich, “method of parabolic 

equation” for local canonical problems 

Papers in Russian journals of 1946, 1948, 1949, etc; Some appeared in English in 1965 book:  

V.A. Fock, Electromagnetic Diffraction and Propagation Problems, Pergamon Press, 1965 



Aircraft undercarriage 

Grazing diffraction (Fock, c. 1946): 

`creeping’ 
    waves 

The Fock’s principle of locality: look through `magnifying glass’ to  

identify the canonical problem. 



 Fock-Leontovich “parabolic equation” 

method for grazing diffraction (c. 1946): 

.0  ,       YYUUiU YYX

)(Ai z )0   ''(  yzy



“A very important result of J.B. Keller of 

1956 & 1959” (V.M. Babich):  

(Trans. I.R.E. AP-4 1956 312–321),  

And the follow-up .. 



----------------------------------- 
 
 



“A very important result describing the filed in the shadow behind  

an obstacle. On the basis of heuristic considerations, this formula  

was first derived by Keller (1956) for the two-dimensional case,  

and was later obtained by Levy & Keller (1959) for the  

three-dimensional case” (Babich & Byldurev, 1972; Engl. Transl. 1991) 

Keller’s important contribution (according to 

Babich, Feb 2017):   

 

Locality arguments in deep shadow, qualitative 

arguments on the creeping vs shed energy splitting, 

reciprocity arguments. 





This Keller’s work was followed by: 

- Boundary layer/ matched asymptotics 

extensions from the “Fock’s zone” (cf 

Babich & Kirpichnikova 1974);  

 

- Uniform asymptotics near the tangency 

point (D. Ludwig, Babich& Buldyrev 1972); 

 

- Error bounds in the shadow (very hard!), 

V. Filippov & others.  

 



Other Keller’s works that “significantly 

influenced Russian diffraction” (V. Babich):  

- Friedlander, F. G.; Keller, J. B. Asymptotic expansions of solutions of 

(∇2+k2)u=0. Comm. Pure Appl. Math. 8, (1955) 

- Keller, J. B.; Karal, Frank C., Jr. Surface wave excitation and 

propagation. J. Appl. Phys. 31 (1960).  

 

“Complex eikonals and surface rays in connection with the theory of 

skin effect were considered earlier in Keller & Karal (1960)”  

(From V.M. Babich & N.Ya Rusakova, The Propagation of Rayleigh 

Waves Over the Surface of a Non-Homogeneous Elastic Body with an 

Arbitrary Shape” USSR Computational Mathematics and Mathematical 

Physics, 1963, 2:4, 719–735 (English translation of Zh.  Vych.  Mat  2, 

No. 4, 652-665. 1962.) 

 





(From Babich & Rusakova, 1962) 



Another Example of Keller’s significant influence on  

Soviet/ Russian Mathematics (again, according to V. Babich):  

- JB Keller, SI Rubinow, Asymptotic solution of eigenvalue 

problems, Annals of Physics, 1960. 

(Deriving asymptotic formulas for eigenvalues and eigenfunctions for 

Laplace/ elliptic operators in domains/ on manifolds via geometrical 

optics and “quantization method”, cf `quasi-classics’ in quantum 

mechanics.)  

 

- V.F. Lazutkin (St. Petersburg)  

- V.P. Maslov (Moscow)  

(Re `Maslov index’/ `Maslov-Arnold index’)  



The Keller’s Geometric Theory of Diffraction 

(GTD):  

        (3192 citations, according to Google Scholar, 1/3/17)  



Keller’s GTD ideas influenced, 

among many others: 

 

V.A. Borovikov (Moscow):  

 
Borovikov, Diffraction by polygons and polyhedral, Moscow 

1966 (among many other contributions) possibly first use of 

Fourier Transform for analysing HF-asymptotoics via 

singularities’ propagation in time-domain (cf later 

“microlocal analysis”);  

 

Borovikov & Kinber, Geometric Theory of Diffraction, 

Moscow 1978 (in English 1994).  

 



A view on the GTD from St. Petersburg 

(February 2017):   
-  The underlying ideas (like “principle of locality”, cf Fock) 

have been in the air, and intuitively understood by the 

Russian diffraction community;  

 

- The GTD, as a `slogan’, helped to popularise the ideas 

for a wider community including engineers;  

 

- The GTD helped to crystallize the key “philosophical”  

ideas, and to raise the importance of the “canonical 

problems”.  

 

- These are Keller’s (many) “specific” results/ ideas which 

were valued most (and which influenced most). 



Conclusion:  

 

“The Influence of Joseph B. Keller’s ideas 

on the Soviet/ Russian diffraction school 

was, and remains, very significant.” 
 

                    (V.M. Babich, St. Petersburg, February 2017) 


