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Conferencias ya impartidas sobre G. Gamow, el efecto túnel, el potencial de paredes 
infinitas, “soluciones planas” del problema lineal de Schroedinger y mi artículo de 2015:

J. I. Díaz, On the ambiguous treatment of the Schrödinger equation for the infinite potential well and an alternative 
via flat solutions: the one-dimensional case. Interfaces and Free Boundaries, 17 (2015), 333–351.

1. Introducción

2. Gamow, Schroedinger, Cabrera, Rey Pastor y Dou.

4.  Ambigüedad en el potencial de paredes infinitas: resultados rigurosos.

5. Demostraciones y observaciones adicionales. 

Esta no es (¡¡ no debe ser !!) una conferencia para investigadores en el campo:  
Reunión Anual conjunta entre Académicos Numerarios y Correspondientes 
Nacionales de la Sección de Exactas (RAC, 1/06/2016).

3. Confinamiento para la onda de Schroedinger: el efecto túnel de Gamow.

Tours (2012), Valencia (2013), Cambridge (2014), Nápoles (2015), Tenerife (2016), …

Plan de la conferencia



2. Gamow, Schroedinger, Cabrera, Rey Pastor y Dou.

Göttingen, Institut für theoretische Physics
Mention to a 1927 paper by E. Rutherford

[ 1925 ]

Traducción 
Uwe Brauer

Personal historical researches (Galindo, Sánchez-del Rio, Sánchez Ron,…) 



George Gamow
(Odessa, Ukrania 1904-Boulder (Colorado, USA), 1958)

Erwin Schrödinger (Viena, 1887-1961)

Las bases de la nueva ciencia físico-matemática fue el nombre 
elegido para una serie de cursos en los que Maurice Fréchet y 
Esteban Terradas hablaron sobre probabilidad, y Blas Cabrera, que 
había sucedido a Ramón Menéndez Pidal como rector de la 
Universidad Internacional de Verano, presentó las bases de la 
relatividad y de la estructura atómica. Pero la estrella indiscutible 
del curso fue Schrödinger, ese hombre entusiasta y de aspecto algo 
extravagante que había recibido el premio Nobel de Física, junto 
con Paul Dirac y Werner Heisenberg, el año anterior.

Curso de Verano en la U. I. de Verano (Santander) 1934

http://www.astrocosmo.cl/biografi/b-e_schrodinger.htm


1934. Presidente de la Academia de Ciencias de Madrid, 
cargo que ocupa hasta el año 1937 en que se exilia. 
Rector de la Universidad Internacional de Verano de 
Santander, de la que había sido uno de los fundadores 
en el año 1933

Blas Cabrera (1878-1945)

Piloto de la física española 
anterior a la Guerra Civil 
(1936)



At the University, Gamow made friends with three other students of theoretical physics, 
Lev Landau, Dmitri Ivanenko, and Matvey Bronshtein (who was later arrested in 1937 
and executed in 1938 by the Soviet regime). The four formed a group known as the 
Three Musketeers which met to discuss and analyze the ground-breaking papers on 
quantum mechanics published during those years. He later used the same phrase to 
describe the Alpher, Bethe (ficticious), and Gamow "group.“ (alfa-beta-gamma)

On graduation, he worked on quantum theory in Göttingen
(Max Born), where his research into the atomic nucleus 
provided the basis for his doctorate. He then worked at the 
Theoretical Physics Institute of the University of Copenhagen 
(Niels Bohr), from 1928 to 1931, with a break to work with 
Ernest Rutherford at the Cavendish Laboratory, Cambridge.

In 1956, he was awarded the Kalinga Prize by UNESCO for his work in popularizing science with his 
Mr. Tompkins... series of books (1939–1967), his book One, Two, Three...Infinity, and other works.

George Gamow was the father (1946) of the hot "big bang" theory of the expanding 
universe. 

After the discovery of the structure of DNA in 1953 by Francis Crick, James D. Watson, Maurice Wilkins and Rosalind Franklin, 
Gamow attempted to solve the problem of how the order of the four different kinds of bases (adenine, cytosine, thymine and 
guanine) in DNA chains could control the synthesis of proteins from amino acids. Crick has said  that Gamow's suggestions helped 
him in his own thinking about the problem. As related by Crick,[33] Gamow suggested that the twenty combinations of four 
DNA bases taken three at a time corresponded to the twenty amino acids that form proteins. This led Crick and Watson to 
enumerate the twenty amino acids common to proteins. Gamow's contribution to solving the problem of genetic coding gave rise 
to important models of biological degeneracy.



Göttingen, Institut für theoretische Physics

Göttingen also had a focus on natural science, especially mathematics. Carl 
Friedrich Gauss taught here in the 19th century. Bernhard Riemann, Peter 
Gustav Lejeune Dirichlet and a number of significant mathematicians made 
their contributions to mathematics here. By 1900, David Hilbert and Felix 
Klein had attracted mathematicians from around the world to Göttingen, 
which made Göttingen a world mecca of mathematics at the beginning of 
the 20th century.

47 Nobel Prize



Matemáticas que no pudieron conocer grandes matemáticos españoles

Alberto Dou (1915-2009)

Actos de celebración de su 
centenario Real Academia de 

Ciencias, 
24 de febrero de 2016

Julio Rey Pastor

(Logroño, 1888 –Buenos Aires, 1962).J. I. Díaz, Alberto Dou: su obra matemática y su papel en el progreso de la 
matemática española, La Gaceta de la RSME, Vol. 12 (2009), 227-243

J.I. Díaz, Alberto Dou y sus valores científicos Rev. R. Acad. Cienc. Exact. Fis. 
Nat., Vol. 103, Nº 2 (2009).

Piloto de la matemática 
española anterior a la Guerra 
Civil (1936)

Pensionado en 1913 en Berlin y 
Gottingen (transformaciones 
conformes: Koebe y Bieberbach)

Courant Institut (F. John)
Univ. Paris VI (J.L. Lions)



3.  Confinamiento para la onda de Schroedinger: el efecto túnel de Gamow.







Microscopios de Efecto Túnel (en inglés Scanning tunneling 
microscope o STM) 

G. Binnig y H. Rohrer (de IBM Zürich), 
1981: Premio Nobel de Física de 1986
• imágenes de superficies a nivel atómico. 
• resolución  de 0.1 nm

Efecto tunel:

En su pionero articulo de 1928  
George Gamow probó, por 
primera vez, el efecto túnel 
que conduce a la construcción 
del microscopio electrónico y 
el estudio adecuado de la 
radiactividad alfa.



Ecuaciones de la viga elástica 
(Johan) Bernoulli (1704)-L. Euler (1735)



http://www.csic.es/web/guest/de-lo-pequeno-a-lo-grande





4. The ambiguity in the infinite
well potential and my results.







Curiously, in this important survey the first work dealing with the infinite square well is not
attributed to Gamow but to the book:
N.F. Mott, An Outline of Wave Mechanics, Cambridge University Press, 1930.



As it is said in an excellent text book

D.J. Griffiths, Introduction to Quantum Mechanics, Prentice Hall, 1995,

“This potential is awfully artificial, but I urge you to treat it with respect. Despite its
simplicity – or rather, precisely because of its simplicity – it serves as a wonderfully
accessible test case for all the fancy stuff that comes later’’.

This problem appears simple and accessible because it has a simple classical analog (a
particle in a box) and its energy eigenfunctions are analogous to the classical normal
modes of a string. In fact, the infinite square well problem has become a staple of
textbooks (from quantum mechanics through introductory physics) since it provides a
convenient starting point for the discussion of bound-state problems.
In addition, many computational methods used to solve quantum-mechanical systems
(such as the shooting method) rely on putting the problem in a box to force proper
Dirichlet boundary conditions: see, e.g.

H. Gould, J. Tobochnick, W. Christian, Introduction to Computer Simulation Methods, 
Addison Wesley, 2006.
M. Belloni, W. Christian, Time development in quantum mechanics using a reduced 
Hilbert space approach, Amer. J. Phys. 76 (2008) 385–392.



















2d. Proofs and additional remarks





























Thanks for
your attention
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