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The date and authorship of the experimental discovery of the phenomenon of type II superconductivity is 

specified. 

“It is a fascinating testament to Shubnikov's great originality and to the terrible 

times that deprived him of his life and we all of the fruits of the science for so long. 

Even now, many do not really understand the breakthrough made in Kharkov”. 

From the letter of 31 December, 2008, written by Shubnikov Professor 

D. Larbalistier, Director of Applied Superconductivity Center, USA, on reprinting in 

English the article [1]. 
 

At present Type II superconductors (Shubnikov 

phase) enjoy wide applications. Of particular 

importance to the history of science are publications 

devoted to the tragic and intricate history of the 

experimental discovery of the phenomenon of Type II 

superconductivity in Kharkov in 1936. 

Recently an interesting book has been published by 

L.J. Reinders [2], in which unfortunately the essence of 

the discovery of Type II superconductivity phenomenon 

is presented incorrectly (just as previously this was 

erroneously described in [3] and [4]). 

In [2], [3], and [4] it was stated (with references to 

articles of 1935 [5]) that Type II superconductivity was 

due to the presence of two critical magnetic fields Hc1 

and Hc2 (i.e., the fields of beginning/termination of the 

breakup of superconductivity, respectively).  

In fact the presence of two critical magnetic fields in 

superconducting alloys was noted back in 1929–1931 

by W.J. De Haas and J. Voogd in their investigations of 

electrical properties of polycrystals in a magnetic field 

[6]. As for the manifestation of the presence of the two 

fields in the magnetic properties of polycrystals of 

alloys, this was first reported by W.J. De Haas and 

J.M. Casimir-Jonker on December 22, 1934 at the 

session of the Royal Academy, Amsterdam [7] (see also  

their other publications [8]). This special feature was 

later (1935) confirmed by J.N. Rjabinin and 

L.V. Shubnikov [5], and also, by K. Mendelssohn and 

J.R. Moore [9]. 

However, all those authors did not exclude the 

possibility of the heterogeneus phase composition of the 

alloys that could cause the existence of two critical 

magnetic fields. 

Only in the investigations of L.V. Shubnikov, 

V.I. Khotkevich, G.D. Shepelev, J.N. Rjabinin [1, 10], 

which were performed on carefully prepared single-

phase single crystals of alloys, it was first discovered 

that with increasing concentration of impurities a 

dramatic change in the properties occurred, viz., Type I 

superconductor transforms to Type II superconductor 

(details are given in [11]). That’s exactly why the 

Memorial plaque about the discovery by the above-

mentioned 4 authors was placed on the building of our 

Institute. The dissertation of G.D. Shepelev [12], 

completed in 1935–1936 under the leadership of 

L.V. Shubnikov at the Cryogenic Laboratory of the 

Ukrainian Institute of Physics and Technology (now 

National Science Center “Kharkov Institute of Physics 

and Technology”), in fact, was the first dissertation in 

the world on Type II Superconductivity.  

The critical value used to determine the 

superconductor type is the Ginzburg-Landau parameter 

                      √ ⁄    [13].   (1) 

At the time when V.L. Ginzburg and L.D. Landau 

created their theory of superconductivity [13], all 

superconductors were commonly assumed to have 

positive n-s interface energy and  

                              .     (2) 
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As V.L. Ginzburg indicated [14], with time, 

L.D. Landau put forward the idea that in 

superconducting alloys       and the n-s interface 

energy is negative. Indeed, the recent superconductors, 

discovered for the last 60 years, starting from Nb3Sn 

[15] and up to HTSC cuprates, fullerenes, organic 

materials, MgB2 and ferrum-based systems all these are 

the Type II superconductors! 

At the International Conference on the Science of 

Superconductivity (Colgate University, Hamilton, New 

York, 1963) about 350 participants came to the 

conclusion: “It should be noted that our theoretical 

understanding of type II superconductors is due to 

Landau, Ginzburg, Abrikosov, and Gor’kov, and that 

the first definitive experiments were carried out as early 

as 1937 by Shubnikov” – John Bardeen, University of 

Illinois (Conference Chairman), Roland W. Schmitt, 

General Electric Research Laboratory (Conference 

Secretary”) [16]. 
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ОБ ЭКСПЕРИМЕНТАЛЬНОМ ОТКРЫТИИ ЯВЛЕНИЯ СВЕРХПРОВОДИМОСТИ  

II РОДА 
 

А. Шепелев 
 

Уточняется дата и авторство экспериментального открытия явления сверхпроводимости II рода. 

 

 

ПРО ЕКСПЕРИМЕНТАЛЬНЕ ВІДКРИТТЯ ЯВИЩА НАДПРОВІДНОСТІ II РОДУ 
 

А. Шепелєв 
 

Уточнюється дата і авторство експериментального відкриття явища надпровідності II роду. 
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