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Lev Davidovich Landau, the great Soviet theoret ical  physicis t ,  born on 22  January 1908, 

became inunortal during h i s  l i fet ime.  He died twice: on 7 January 1862, as a physicis t ,  and 

six years l a t e r ,  on 1 April 1968, as a man. 

Landau was a very unusual personality, both as  a physicist and as  a man. In science a s  

well as  in l i f e  he liked t o  provoke, t o  break up canons, t o  arouse public in te res t  or in- 

dignation. 

Certainly, Landau belongs t o  the dozen most well-!mown theoret ical  physicists of the 

f i r s t  half of the 20th century [I]. In a 5-decade logarithmic scale tha t  he himself in- 

vented for  the c lass i f ica t ion  of theoret ical  physicists,  he adjudged himself c lass  2 4 .  (A 
physicist i n  class  1 did ten times more i n  physics than a physicist i n  c lass  2.  The c lass  

had been created by Landau for  Einstein only; Bohr, Heisenberg, Dirac, Schrodinger and a 

few others were assigned class  1.) Only l a t e r ,  when he had finished h i s  work on the  phase 

t ransi t ions of second order,  did he modestly t ransfer  himself t o  class  2 .  No doubt, he w a s  

the best  "second-class" physicist ever knmn! 

The German chemist Ostwald once divided men of science into two groups: c l a s s i c i s t s  

and romantics. The c l a s s i c i s t s  know the i r  own f ie lds  of science very profoundly and often 

devote t he i r  en t i re  l ives  to working out o r  founding one sc i en t i f i c  discipline o r  problem. 

Their thinking i s  i ne r t i a l ;  it i s  a rare and d i f f i cu l t  process for  them t o  pass from one 

sphere t o  another. Romantics, on the other hand, have an encyclopaedic howledge i n  various 

f i e ld s ,  of ten very different  ones, and they exhibit  a l ive ly  in te res t  i n  the border regions 

of science. They l i t e r a l l y  boi l  over with ideas and thoughts, which they usually do not 

work out i n  de t a i l .  Their discoveries and logics and thinking processes are d is t inc t ive ,  

in tu i t ive ,  and often derived from remote associations. Thcir thinking i s  almost without 

i ne r t i a  -- they f l y  from one thing t o  another l i ke  birds,  and often gl ide from one sc i en t i f i c  

f i e l d  t o  another. 

Since Landau was, no doubt, a typical s c i en t i f i c  romantic, the description of h i s  

s c i en t i f i c  ac t i v i t i e s  i s  a very complicated task. Fle made qui te  important and essent ial  

contributions t o  so many f i e ld s  of modern tlleoretical physics, tha t  merely l i s t i n g  them a l l  

would take up a great par t  of rm/ t a lk .  

Lev Davidovich Landau was born on 22 January 1908, in Baku. H i s  fa ther  was chief en- 

gineer of an o i l  company, his  mother a midwife. 

L i t t l e  Lev was a singular,  determined, and imnensely obstinate chi ld prodigy, although 

he l a t e r  declared tha t  he never was a "Wunderkind". He soon mastered perfect ly elementary 

arithmetic and, instead of gmes, played with numbers, which he added, subtracted, multiplied 

and divided in  different  ways. Later, he said about himself rather sa rcas t ica l ly  tha t  he 

could not rememher a time when he did not how di f fe ren t ia l  and integral  calculus. That i s  

cer tainly somewhat exaggerated but a t  the same time there is an element of t ru th ,  since he 

was en t i re ly  a t  home with mathematical methods -- he mastered them almost as  safely and 

surely a s  a person masters walking or the movements of h i s  hands. He did not therefore need 

to  think about them o r  devote t o  them much of the time o r  energy which he could use t o  get 

d i rec t ly  t o  the physical essence of a problem; i n  t h i s  lay  Landau's s t y l e  (or more precisely, 

one aspect) and i n  t h i s  lay part  of h i s  success. 

I t  was almost impossible to force l i t t l e  Landau to  do something he did not consider t o  

be useful.  In an essay about Tatyana i n  "Eugene Onegin" he wrote just  one sentence -- tha t  



she was on the whole a boring person; when asked what the poet wanted t o  say in  h is  book 

"A Hero of Our Times", he replied that  only Lemntov could answer that .  To his  father he 

defended his  own special brand of philosophy by saying tha t  he would be ashamed to get a 

better  mark than a pass for  some silbjects, e.g. l i terature.  

A t  twelve, when he passed h is  matriculation examination, he knew practically the whole 

of higher mathematics. A t  fourteen, he entered the university in Baku, where he began to 

study a t  two facult ies simultaneously: physics-mathematics and chemistry. Although he did 

not complete his  chemical studies, h is  friends used t o  say tha t  h is  contact with the 

Faculty of Chemistry marked him for  l i f e ,  and it was to th i s  that  he owed his  disl ike of 

alcoholic drinks! 

After studying for  a year a t  Baku, Landau l e f t  for  Leningrad and there continued a t  

the Leningrad State University, which in  the twenties was regarded as the centre of Soviet 

science in general and of physics in  particular. 

In Leningrad Landau studied with great intensity and began t o  take shape as a scien- 

tist. A group of young scientists  began to collect  around the older and more experienced 

physicists there; an active member of th is  group was Landau, and it also included a number 

of other theoretical physicists who are today outstanding and many of whom have become 

Academicians. I t  was a t  tha t  time that  Landau obtained his  nickname Dau (from D. Ivanenko, 

from whom he l a t e r  completely dissociated himself). This nichame accompanied him through- 

out his  l i f e ;  not only his  friends and collaborators but also h is  wife addressed him thus. 

Before finishing a t  the university, when he was 18, Landau published his  f i r s t  scien- 

t i f i c  paper, devoted t o  quantum mechanics, which was just emerging. In his  second paper, 

on bremsstrahlung, he introduced the incomplete quantm mechanical description and the con- 

ception of density matrix in  quantum mechanics, simultaneously with Bloch'). 

lMo days before his  19th birthday, Landau completed his  studies a t  Leningrad University 

and became a post-graduate student a t  the Leningrad Physical Technical Inst i tute of the 

Academy of Sciences of the USSR, the organizer and director of which was the Nestor of Soviet 

physicists, Abram Ioffe. 

A t  the end of 1928 Landau went t o  Europe for a year and a half t o  continue h is  studies 

in physics. In Germany he met Albert Einstein; the young Landau, however, did not succeed 

in  convincing the "old" man of the correctness of quantm mechanics. In Ziirich he worked 

with Pauli, i n  England with Dirac. But he stayed longest in  Copenhagen with Niels Bohr. 

A t  tha t  time Bohr's ins t i tu te  was just becoming the Mecca of theoretical physicists, who 

went there not only t o  learn but also to teach others. "From the very beginning", wrote 

Bohr l a t e r ,  "e got a deep impression of his  (Landau's) power t o  penetrate to the root of 

physical problems and his  strong views on a l l  aspects of hman l i f e ,  which gave r i se  t o  many 

discussions . . ." [II]. In Copenhagen Landau immediately became one of the most active mem- 

bers of Bohr's seminar, so active that  Bohr continually had t o  remind him: "Landau, do not 

gnrmble but cr i t ic ize .  And now l e t  me say a few words myself." 

A cartoon even exists  from that  time of Landau s i t t ing  in  Bohr's seminar with a gag in 

his  mouth and t ied  t o  a chair -- so tha t  the lecturer could get a word in  edgeways. Inci- 

dentally, Landau never agreed with th is  interpretation of the situation and said that  Bohr 

always behaved l ike  that ,  that he spoke most of a l l  and when anyone t r ied  t o  interrupt him, 

he complained tha t  he was not allowed t o  get a word in. 



Landau's European trip was fruitful: In Copenhagen he and Peierls published papers on 

quantum electrodynamics2) and on the uncertainty principle in the relativistic quantum 

theory" ). In Cambridge he had published a very important paper on the theory of metals'). 

Landau had shown, and in this respect corrected Pauli, that the degenerated ideal electron 

gas in metals should not be treated classically, but quantum mechanically, and that, owing 

to qua~tum effects, the ideal electron gas has diamagnetic susceptibility (Landau's dia- 

magnetism). 

After his return from abroad Landau again worked in the Physical Technical Institute 

in Leningrad, where he succeeded in pointing out the theoretical incorrectness of a paper on 

electrical insulation by means of very thin (molecular) films5). Academician Ioffe had 

thought highly of his idea and had expected much from it (just imagine the savings in the 

national economy!). Ioffe finally had to admit the correctness of the conclusions reached 

by the young theoretician (later confirmed also by experiment), though he remained inwardly 

offended and made this clear to Landau at the first opportunity that arose. After listening 

to one of Landau's talks, he declared that he saw no pint in such work. Landau reacted 

imediately, in front of everybody and in his characteristic manner: "Theoretical physics", 

he told Ioffe, "is a complicated science and not everyone is able to understand it." Ioffe 

was naturally deeply offended and Landau had to leave Leningrad. In 1932, he went to 

Kharkov, where he became head of the Department of Theoretical Physics and somewhat later 

also head of the Theoretical Department of the newly founded Kharkov Physical Technical 

Institute. Landau's transfer to Kharkov was natural -- Kharkov at that time was the second 
centre of Soviet modern physics and particularly of nuclear physics; Bohr, Pauli, Weisskopf, 

Peierls, and many others spent various periods of time there. 

In Kharkov, Landau began to realize his talents as a teacher: He started to lecture 

on the whole of theoretical physics. Landau's lectures in Kharkov attracted students not 

only by their masterly address and perfectly conceived and presented material, but also by 

their witty and original presentation. At his first lecture in Kharkov, Landau turned up 

in sloppy linen trousers, blue jacket and sandals without socks -- even at that time in 
Kharkov regarded as a challenge to public taste. To the end of his life he preserved his 

liking for an extraordinary way of dressing -- he could most often be seen in a checked 
open-necked shirt and sandals which he changed for something more come iZ f a t  only on 

special occasions, for example, when he was presented with the Nobel Prize. 

It was in Kharkov that Landau forned the idea of writing a large book on theoretical 

physics, which would contain an interpretation of all branches of this subject conceived as 

a whole and using the same methods. Thirty years later, this work, consisting of eight 

large volumes, became one of the best textbooks and monographs in the whole of theoretical 

physics and it has been translated (in part or as a whole) into ten languages. 

In Kharkov, too, Landau created his famous theoretical minim (it was later called 

Landau's barrier), which was a collection of tests from theoretical physics that contained 

everything a good theoretical physicist should how. The barrier comprised nine tests. 

The first two were in mathematics and at the same time played the role of a sort of entrance 

examination. Landau did not require the candidate in mathematics to know 'inuch": He had to 

be able to solve an arbitrary ordinary differential equation and calculate an arbitrary 

indeterminate integral which could be expressed in elementary functions. Further mathematical 



subjects (e.g. group theory, special functions, tensor analysis,  e tc . )  were contained in 

the individual theoret ical  t e s t s .  The seven remaining t e s t s  covered roughly the whole of 

Landau's textbook -- candidates usually had "only" t o  solve a few of the problems i n  order 

Lardau ' s  Theoretical Itininnon 

Entrance ezamination i n  mathematics: 

I .  Solve an arbitrary, ordinary d i f f e r en t i a l  equation. 

2 .  Calculate an ar~bi t rmy ,  indeterminate integral  ex- 

pressible i n  elementary functions. 

Examinations i n  physics: 

I .  Theoretical mechanics. 

2 .  Themnodynmnics and s t a t i s t i c a l  physics. 

3. Theory of f ie lds  (including the special and general 

t h e o q  o f  r e l a t i v i t y ) .  

4 .  Non-relativistic quantum mechanics. 

5. Re la t i v i s t i c  quantwn mechanics, quantm electrodynamics, 

theory o f  f ie lds ,  theories of elementary pmt i c l e s .  

6 .  Electrodynwrics of continuous media. 

7 .  Mechanics o f  continuous media fhydnodynmnics, theory o f  

e l a s t i c i t y ) .  

t o  prove they had actively mastered the material. But these problems -- for  example, of 

the anomalous Zeeman e f f ec t  or of radiat ive corrections t o  some process treated in  quantum 

electrodynamics -- had t o  be calculated to  the very end. 

By the end of Landau's l i f e  only 43 physicists had surmounted h i s  bar r ie r .  Of these 

a t  l e a s t  seven are today members of the Academy of Sciences of the IJSSR, and a t  l e a s t  16 

doctors of science or professors. 

One could speculate about the effectiveness and productivity of such a comprehensive 

and universal examination. I t  was very d i f f i cu l t  t o  pass, especially since Landau neither 

asked questions, nor discussed the theories or the i r  interpretation with the candidate 

examined. He just  gave him a problem, placed him in  h i s  home studio, and l e f t  him for  many 

hours t o  solve the problem. 

One could eas i ly  imagine tha t  penetrating Landau's bar r ie r  was for  some of h i s  students 

such a tremendous task, and required such ef for t s ,  tha t  they had to  use a l l  the i r  energy 

and a b i l i t i e s  just  t o  pass these examinations, so tha t  afterwards they were exhausted and 

thus unable t o  do anything important in  physics. In f ac t ,  several of those who had succcss- 

fu l l y  passed the theoret ical  m i n i m  disappeared for  ever from the world of physics. 



When examining, Landau was very informal. He did not pay any attention to the official 

requirements stipulated by the Soviet law concerning the nmber of examinations, their dura- 

tion, and the comnission which should be present at the examination, etc. And he never 

made any notes about the examinations -- he remembered by heart all his students and their 
progress in penetrating the barrier. 

Landau was a strict examiner and in some questions was absolutely implacable and without 

mercy. The first examination of the m i n b  could be taken three times, but nobody could 

talk Landau into testing someone for the fourth time. Once in Kharkov he threw almost a 

whole class out of the examination room, because the students did not know some basic rules 

in algebra. The head of the faculty, in order to avoid a scandal, entrusted the examinations 

to another teacher with somewhat more modest requirements. 

In 1934 Landau was awarded his Doctorate in Physics and Mathematics without having to 

defend a thesis. According to a joking curriculum vitae written by his colleagues on the 

occasion of Landau's fiftieth birthday, the comission was said to 'have had a feeling of 

understanding for the difficulties of the young scientist who was incapable of writing a 

thesis and therefore awarded him the title without presenting one". His friends were re- 

ferring here to Landau's proverbial dislike of putting pen to paper -- most of his papers 

and books were written in cooperation with someone: Landau's contribution was 'inerely" the 

idea, the derivations, the calculations, the plan, and the manifold criticism and profound 

reworking of the manuscript. "The pen was mine, the ideas belong to Dau", answered 

Evgenij Lifshitz [Lifshitsl*) (with whom Landau wrote the course), when asked once who 

actually wrote the "Course of Theoretical Physics". 

In addition to teaching in Kharkov, Landau continued intensive scientific research. 

He began investigations on the theory of phase transitions of second order6 (many years 

later he said, to one of his friends, that he devoted mre effort and time to this question 

than to any other) and published a series of fundamental works on the theory of ferro- 

magnetism. 

Landau was the first to introduce antiferromagnetism as a special phase of magnetics. 

He also created the theory of domain structure of ferromagnetics and the theory of ferro- 

magnetic In Kharkov, Landau started his theoretical investigations of super- 

conductivity. In a number of papers, published between 1937 and 1957, he made an essential 

theoretical contribution to this complicated phenomenon. He proposed a theory of an inter- 

mediate state of superconductors, in which the superconductor consists of shifts of normal 

and superconducting phases1' ,"); he introduced the surface tension between the normal and 

superconducting phases. Later he developed the quasimacroscopic theory of supercond~ctivity'~) , 
which appears to be a special case of the microscopic theory of superconductivity of Bardin, 

Cooper and Shrieffer. 

Landau did not remain very long in Kharkov -- the rector called him one day and com- 
plained about his testing physics students in material which was taught at the Philological 

Faculty, for example asking them: 'Who wrote Eugene begin?". From a pedagogical point of 

view, he said, this was not allowed. "I've never heard of anything so stupid in my life", 

* The international transliteration of a name has been added in square brackets in those 
cases where the more common English form has been used in the text. 



answered Landau. The rector  was offended and asked Landau to  apologize or he would throw 

him out of the university. Landau said the rector  had no f o m l  r igh t  t o  do so. And indeed 

the rector  r ea l l y  had no f o m l  r i gh t  t o  dismiss a f u l l  professor -- t h i s  could only be done 

by a minister. But Landau received h i s  notice from the university the same day. The 

offended pride of people who are narrow-minded and therefore insuff icient ly tolerant  usually 

passes a l l  bounds. But Landau did not r e s i s t  or argue. He did not t r y  t o  defend himself 

-- he was only too well aware of how mch he would lose i n  the quarrel and how mch the 

university; he gathered up h i s  belongings and l e f t  for Moscow. 

In a few weeks h i s  friends and colleagues learn t  tha t  Landau had begun work i n  the 

Ins t i tu te  of Physical h-oblems in Moscow. Rharkov had thereby l o s t  one of the greatest 

Soviet theoreticians. Moscow had gained. In time a l l  Landau's most talented pupils and 

colleagues followed him to  Moscow, since Kharkov without Landau had ceased to  be a t t rac t ive .  

The Ins t i tu te  of Physical Problems i n  Moscow, where Landau s ta r ted  t o  work, was founded 

and b u i l t  i n  1935 for  the Soviet physicist,  Academician Piotr  Kapitza [~api t sa] .  Kapitza 

was f o r  mqy years working i n  the Cavendish Laboratory with b the r fo rd  and was one of h i s  

closest  collaborators. In 1934, Kapitza, a s  usual,  went t o  Moscow to  see h i s  friends and 

re la t ives .  Suddenly, the Soviet authori t ies  refused to  allow him t o  return t o  Cambridge. 

As a compensation, Kapitza was offered a new in s t i t u t e  t o  be b u i l t  in  Moscow according t o  

h i s  own plans and ideas. Rutherford, who was very unhappy about the loss  of Kapitza [who 

had been considered as  h i s  successor), t r i ed  for  a long time to  get Kapitza back. Finally, 

when b the r fo rd  realized tha t  a l l  h i s  efforts  had been in  vain, he made a beautiful gesture: 

he sent t o  Kapitza the f i r s t - c l a s s  equipment which Kapitza had b u i l t  up before h i s  depar- 

ture from the Mond Laboratory. 

In building up the new in s t i t u t e ,  and l a t e r  when he was direct ing it, Kapitza had al-  

most unlimited financial and administrative power a t  h i s  disposal. In the i n s t i t u t e  grounds 

an English-type house was b u i l t  for  Kapitza and a row of small houses for  h i s  colleagues. 

Kapitza was able t o  build up not only a f i r s t -c lass ,  and a t  the same time comfortable, in- 

s t i t u t e  but also t o  se lec t  good colleagues -- b the r fo rd ' s  pupil had a special feeling for  

s c i en t i f i c  ta len t .  

In February 1937, Kapitza received a short  application. I t  read: 

To the Director of the In s t i t u t e  o f  Physical Problems: 

Application 

PZease accept me as a  s c i en t i s t  i n  your i n s t i t u t e .  

8 /2 /37  L. Landau 



Kapitza hew Landau from Cambridge and he granted h is  application without more ado. 

Compared with other scientif ic  inst i tutes in  the Soviet Union, Kapitza's was an exceptional 

one, and the exceptional Landau fo~md work there and also the conditions under which h is  

personality would not give r i se  to new conflicts -- on the contrary, he won recognition and 

space; without further internal obstacles and di f f icul t ies  Landau could do the work for 

which h is  talent  and ab i l i t i e s  had predestined him. 

Imediately af ter  his  arr ival  in %scow, he worked on a nmber of new and important 

problems: phase transitions6 y7), the s t a t i s t i c a l  theory of atomic nuclei13), the cascade 

theory of electron showers1'), e tc .  In Wscow, Landau started one of h is  most important 

works, the theory of the superfluidity of liquid helium I1 (a phenomenon which Kapitza had 

discovered in  1937 in  his  laboratory). Landau realized very soon that  th is  new phenomenon 

-- superfluidity -- required for a theoretical understanding and description, a completely 

new approach: h e l i m  I1 must be treated entirely as  a quantum system -- as  a kind of quan- 

tum liquid. Landau's theory of superfluidity gave not only the correct and f u l l  explanation 

of a l l  observed effects ,  but also predicted several new e f f e ~ t s ' ~ . ' " ) ,  which la te ly  have 

been confirmed i n  experiments. 

Tne theory of superfluidity did not come into being without d i f f icul t ies .  In the 

spring of 1938, Landau was arrested for  suspected espionage for Germany. This period of 

Landau's l i f e  is covered with great shyness in  Soviet of f ic ia l  publications. Kapitza, in 

his  book "Experiment, Tneory, Practice" [III], writes about th is  period of Landau's l i f e  in 

the following words: ".kt the Inst i tute of Physical Problems Landau was working unt i l  the 

end of h is  l i f e .  Only in  1938, a year's interruption of his  job occurred ...". I would 

l ike  to devote a few l ines to th is  "year's interruptionn. 

Landau himself devoted to th is  tragic period a few lines written a t  the end of the 

f i f t i e s ,  during the thaw of Kmshchev's rule: ". .. today such an accusation seems t o  be 

quite laughable -- a t  that  time, however, believe me, it was obvious that  I would not hold 

out more than another half-year: I was simply dying. Kapitza came to the Kremlin asking 

for my release, otherwise he would leave h is  ins t i tu te .  I was released. I need not em- 

phasize that  such a deed a t  tha t  time required great courage, great humanity and a character 

of crystal purity of a man". 

I t  i s  less h o w  that  it was not only Kapitza who had intervened on behalf of Landau. 

In the archives of Niels Bohr in  Copenhagen is a copy of a very strong and extremely well 

formulated l e t t e r  from Bohr t o  Stal in,  where he i s  asking Stal in to use h is  influence to 

release Landau. Bohr wrote 

"... Warend vieler  Jahre habe ich die grosse Freude gehabt, m i t  Prof. Landau i n  

sehr enger Verbindung zu stehen und rege less ig  m i t  ihm iiber wissenschaftliche 

Problenie, die uns beide aufs t i e f s t e  interessieren zu korrespondieren. Auf meine 

letzten Briefe habe ich jedoch zu meiner grossen Besorgnis keine Antwort empfangen, 

und soviel ich weiss hat auch keiner der vielen anderen auslWdischen Physiker, 

die seine Arheit m i t  grasstern Interesse verfolgen, Nachrichten von ihm erhalten. 

Durch eine Anfrage an die Sowjet-Akademie der Wissenschaften, deren Mitglied zu 

sein ich die Ehre habe, habe ich auch versucht, m i t  Prof. Landau in  Verbindung zu 

komen; aber die Antwort des Prasidenten der Akademie, die ich soeben erhie l t ,  

enthalt keinerlei Auskunft iiher Aufenthalt oder Schicksal von Prof. Landau. 



" H i e ~ b e r  bin ich t i e f  b e m e r t ,  besonders deshalb weil neuerdings Geriichte 

von einer Verhaftung Prof. Landau mich erreicht haben. Ich hoffe noch h e r ,  dass 

diese Geriichte jeder Grundlage entbehren; so l l t e  aber Prof. Landau wirklich ver- 

haftetworden sein, so bin ich davon tiberzeugt, dass es sich urn ein unseliges 

Missversthdnis handeln muss; denn ich kann m i r  nicht vorstellen, dass 

Prof. Landau, der sich h e r  ganz der wissenschaftlichen Forschung widmete und 

dessen aufrichtige Personlichkeit ich aufs hochste schatze, irgendetwas getan 

haben konnte, was eine Verhaftung rechtfertigen wiirde. 

"In Anbetracht der grossen Bedeutung dieser hgelegenheit sowohl fur die 

Wissenschaft i n  der USSR wie fur die internationale wissenschaftliche Zusam- 

menarbeit wende ich mich an Sie m i t  der dringenden Bit te ,  eine Untersuchung 

uber das Schicksal von Prof. Landau zu veranlassen, sodass, wenn wirklich ein 

Missverstiidnis vorliegen so l l t e ,  dieser so ausserordentlich begabte und er- 

folgreiche Wissenschaftler wieder die Gelegenheit bekomt, an dem fir den 

Fortschritt  der Menschheit so wichtigen Forschungswerk teilzunehmen." [IV]. 

Landau w a s  very lucky, indeed, to be released. A t  that  time, many of h is  colleagues 

disappeared (e.g. M.P. Bronshtejn, N.I. Vavilov, etc.)  or ,  as  Yu.B. R~rmer, had to spend 

many years in  concentration camps. 

In 1940, a f t e r  being released from prison, Landau broke with the "great principle" of 

h is  youth and married. He again broke with one of h is  principles in 1946, when a son, 

Garik, was born to him. Up till then he had asserted that  people should not have children 

because they interfered with the i r  work. 

Landau had a unique at t i tude to marriage. Edward Teller writes well about it: 

"Landau liked t o  make statements that  would shock members of a bourgeois society. When we 

were together i n  Copenhagen I got married. He approved my choice (and played tennis with 

my wife). He once asked us how long we intended to remain together. When I answered that  

certainly for  a very long time and that  we actually had no intentions of breaking up our 

marriage, he got excited and said tha t  only a capi ta l i s t  society could force its members to 

spoil a basically good thing by exaggerating it in  such a way." [II]. 

&ring the second world war Kapitza's ins t i tu te  was evacuated to Kazan. Together with 

other physicists Landau took part in  solving problems raised by the war. Official records 

are s i l en t  as to what he did and Landau t o was s i l en t  and only smiled mysteriously when 9 
asked directly. Equally "mysterious" was the awarding of the t i t l e  of Hero of Socialist 

Labour tha t  Landau received on 4 January 1954 -- his biographers can only hazard a guess a t  

what he did or consult the calendar of important sc ient i f ic  and technical events in the USSR. 

A t  the end of the war Landau began t o  write h is  Mechanics of Continua. Gradually a 

rider of sc ient i f ic  papers appeared in th is  f ie ld ,  some of which are of basic and others 

of practical significance. ?his work concerned problems in r e l a t iv i s t i c  hydrodynamics, the 

theory of shock waves'7), the theory of burningla), the theory of t u r b ~ l e n c e ' ~ ) ,  the theory 

of the detonation of explosiveszo), etc. In connection with th is  cycle of sc ient i f ic  

papers, work was also done on the theory of plasma [the theory of oscillations in plasmaz1)], 

which l a t e r  found application in experiments on controlled thermonuclear reaction. 



In 1946 Landau was elected as a f u l l  member of the Academy of Sciences of the USSR. ?his 

meant recognition and fame. But Landau did not change. As before, anyone could go to him a t  

any time and discuss with him or be examined. His days were f i l l e d  with work, discussions, 

and debates. Thursdays were reserved for  seminars (Fig. l ) ,  which began exactly a t  11 a.m. 

F i g .  1 L.D.  Landau a t  a seminar 

In 1946 Landau was elected as a f u l l  member of the Academy of Sciences of the USSR. 

Tnis meant recognition and fame. But Landau did not change. As before, anyone could go to 

him a t  any time and discuss with him or be examined. H i s  days were f i l l ed  with work, dis- 

cussions, and debates. Thursdays were reserved for seminars, which began exactly a t  11 a.m. 

The only time Landau's seminar was interrupted was i n  connection with a lecture on 

Iieisenberg's non-linear theory, which created a sensation, and a special Kapitza evening 

seninar was devoted to it on the Wednesday; so many physicists went to it that the lectures 

and discussions had t o  be relayed by amplifier to the courtyard. Uext morning, a t  Landau's 

Thursday seminar, someone read a l e t t e r  from W. Pauli to M. Danish, in which Pauli announced 



the complete collapse of the non-linear theory: the numerical solution of Heisenberg's 

non-linear equation was leading to a very large fine-structure constant. The l e t t e r  made a 

great stir and almost a l l  who took part  in the discussion admitted that  the new theory had 

not appealed to them very mch and tha t  they had actually not believed in  it too much. Only 

Academician Pomeranchuk doubted Pauli 's arguments. He wondered, how a theoretician l ike  

Pauli could go straight  t o  the computer without trying some more theoretical means, e.g. 

asymptotical solutions of the non-linear equations. The cri t icism of Heisenberg's theory 

continued unti l  someone noticed that  the f i r s t  l e t t e r s  of the paragraphs formed the h s i a n  

word "duraki" (fools). The l e t t e r  was a fake -- a practical joke of Acadenucians A. Migdal 

and B. Pontecorvo (who objected to the uncritical s p i r i t  of the Wednesday seminar). For 

the f i r s t  time Landau w a s  unable to calm the seminar and induce those present to get on with 

normal business. 

In the postwar period we witnessed a rea l  eruption of sc ient i f ic  ac t iv i t ies  of Landau. 

He published a series of papers on the development of the theory of superfluidity and on the 

viscosity of helium I1 2 2 - 2 5 ) .  In the f i f t i e s  he started,  together with some of h is  colla- 

borators, a very fundamental investigation and c r i t i ca l  re-evaluation of quantum electro- 

dynamics, q u a n m  f ie ld  theory and the theory of elementary In the f i f t i e s ,  

Landau also created one of h is  most inportant contributions to theoretical physics -- the 

?heory of the Fermi 

By the end of the f i f t i e s ,  an enormous work was almost finished -- a "Course of 

Theoretical Physics", which Landau wrote together with h is  closest colleague, Evgenij Lifshitz. 

The Course consisted of eight*) large volumes of about 4,000 pages of text  and i s  indeed an 

encyclopaedia of modem theoretical physics, written moreover in a uniform approach and 

s ty le ,  which without exaggeration we can ca l l  the style of modem theoretical physics. 

"Course of Theoretical physicsrr**) by L.D. Landau and E.I .  Lifshitz 

Mechanics (1940, 1958, 1965)*%*) 

Field Theory (1941, 1948, 1960, 1967) 

@anturn Mechanics (1948, 1963) 

Relativistic Cpantum Mechanics I (1968)t) 

Relativistic @ a n m  Mechanics I1 ( 1 9 7 1 ) ~ ~ )  

S ta t i s t i ca l  Physics (1938, 1940, 1951, 1964) 

Mechanics of Continuous Media (1944, 1954) 

Theory of Elast ici ty (1965) 

Electrodynamics of Continuous Media (1959). 

Landau was one of the most outstanding theoreticians of our century. lie was a theore- 

t ic ian  body and soul, a theoretician par exeeZZence, who was able to apply the methods of 

modem theoretical physics t o  any branch of physics. He has achieved unfading merit by his  

creation of a modern theoretical s tyle.  Complete mastership of the methods of theoretical 

physics enabled him ro work in a very broad f ie ld .  He was  unique in being able to get to 

* The number of pages and volumes and also their sequence vary in different editions. 

**) In brackets are given the years of the first edition and of revised editions of importance. 
***) The first edition was written with I. Pyatigorskij. 

t )  Published after Landau's death with V.B. Berestetskij and L.P. Pitaevskij. 

+F) Published after Landau's death with L.P. Pitaevskij. 



the theoretical essence of any sc ient i f ic  problem and then to solve it ''by the method of 

theoretical physics". He could easi ly disengage himself from the ideas of others, r id  

himself of their  influence; he could simplify a problem and make it t r i v i a l .  Landau was, 

as he used to say, "one of the very few physicist-Universalists (encyclopaedists)". After 

Fermi's death he remarked sadly: 'Wow I am the l a s t  physicist-Universalist ...". 
Besides the "Course of Theoretical Physics", Landau published also a nmber of other 

books, among them a colourfully written "Physics for All" [v] (together w i t h  A.I. Kitajgorodskij), 

"Lectures on Nuclear Theory" [VI] (together with Ya.A. Smorodinskij), "What is the Theory of 

Relativity?" [VII] (together w i t k  Yu.B. h e r )  , the f i r s t  volume of a "Course i n  General 

Physics" [VIII], etc.  Landau's philosophy in writing books (as we have already mentioned, 

Landau himself actually Wrote" very l i t t l e )  was characteristic: "To publish a s i l l y  book 

is no great tragedy, it does not hurt anyone. I t  i s  better t o  publish ten imperfect books 

than to r i sk  not to publish one good one." 

Landau had created the most important and influential Soviet (and not only Soviet) 

school of theoretical physics. I t  is d i f f i cu l t  to overestimate i t s  importance and role in  

Soviet physics. However, looking back from some distance and from outside, Landau's role 

sometimes seems somewhat controversial. 

His intel lectual  superiority was beyond doubt. I t  w a s  stimulating t o  work with Landau, 

but sometimes h is  superiority mixed with sarcasm had a depressing effect. 

Landau himself was a strange and unique mixture of simplicity and democratic behaviour 

(rather h o r n  in  the Soviet Union a t  that  time), unlimited intolerance and self-confidence. 

Especially h is  lack of tolerance was quite a characteristic feature of Lev Landau. I may 
i l lu s t r a t e  th is  by giving some examples. 

In 1931, Niels Bohr got a cable from Landau i n  England, in which young Landau had 

summarized his  impressions of the Dirac talk,  where Dirac w a s  trying t o  find an interpreta- 

tion of his  equation in  terms of particle-holes (positrons as holes in  the inf in i te  sea of 

electrons). 7he particle-hole conception appears to be one of the most f ru i t fu l  conceptions 

in  modern physics -- both modern nuclear physics and solid s t a t e  physics would hardly exis t  

without it. Landau's cable was short and categorical [IV]: 

Of course, it was not easy t o  understand th i s  new conception and to accept it. In 

1933, for  example, comnenting on Dirac's talk a t  the 1 s t  A l l  Union Conference on the Atomic 

Nucleus (Leningrad) [IX], V.A. Fock said: "I have to confess that  I am experiencing 

extraordinary confusion when trying to understand th is  basic assunption (about the inf in i te  

large mass and charge of the negative sea of electrons, which does not manifest i t s e l f  a t  

a l l  physically) of the theory, and I think that  I am not alone i n  having such feelings." 

Fortunately, Landau's opinion did not have any great influence on Dirac and his  col- 

leagues a t  tha t  time, and he himself changed his  idea of th i s  subject quite soon. 

Landau had invented a special word for  condemning theories or physics he did not like: 

*) QUATSCH means "rubbish" in German. 



Wen, i n  the l a t e  t h i r t i e s ,  he was not allowed t o  t ravel  abroad any more, he expressed i n  a 

l e t t e r  t o  Niels Bohr h i s  fears ,  t ha t  h i s  i so la t ion  might develop pathologies i n  himself, 

s ince he considered contacts with foreign s c i en t i s t s  and exchange of ideas and s c i en t i s t s  

( to  use the formulation of the Helsinki document) as a very essen t ia l  constituent of science: 

"Ich habe gehBrt Sie k h e n  i n  nachster Zeit i n  die Union. Das ware sehr sch6n: W i t  meinen 

Reisepliinen scheint nichts  zu werden und ich kriege allniihlich .Angst, dass ich mich i n  

t rauriger  Einsamkeit zu einem Patologen entwickeln konnte" (Kharkov, 10.11.1936) [IV]. 

The impact of h i s  categorical judgements can be i l l u s t r a t ed  by two episodes. I t  i s  

qui te  interest ing t o  consider a histogram of Landau's s c i e n t i f i c  publications as a function 

of time. I t  i s  based on h i s  col lected s c i en t i f i c  papers, published in two volumes, selected 

f o r  publication during h i s  l i f e .  One can eas i ly  explain the minima i n  the histogram 

(Fig. 2)  by the interference of external influences l i ke  prison, war, campaigns against 

Number of 
sc ien t i f i c  papers 

9 l0i n 

F i g .  2 Histogram shoving t h e  number of Landau's s c i e n t i f i c  papers as a func t ion  of  
time, according  t o  h i s  c o l l e c t e d  works [x] 

cosmopolitanism and Jews, e tc .  But I am going t o  concentrate myself on the f i r s t  pa r t  of 

the histogram. Tne shadowed pa r t  indicates the publications t ha t  Landau himself has ex- 

cluded from h i s  collected papers. 411 f ive  papers t ha t  he had published with Ivanenko are 

among the excluded ones. The reason? I t  i s  d i f f icu l t  t o  say. Most probably t h i s  strange 

censorship i s  re lated t o  the f ac t  t ha t  Ivanenko had been transferred from the group of 

Landau's (or Dau's) bes t  f r iends t o  t ha t  of the most pathologist physicis ts ,  who were never 

allowed t o  par t ic ipa te  in Landau's seminars. I f  you would dare t o  mention t o  Landau t ha t  

Ivanenko had done some nice investigation or  had published an interest ing paper, you would 

spoi l  completely your own re la t ions  brith Landau. 

Landau's in te l lec tua l  superior i ty ,  lack of tolerance, and absolute judgements could 

sometimes have hamful  consequences, f o r  example i n  the case of I.S. Shapiro, from bbscow. 

In 1956 Shapiro had been very act ively investigating the so-called T-8 prohlem, hjhich had 

been puzzling physicis ts  for  a long time. Shapiro came t o  the conclusion t ha t  the only 

possible explanation could be the pa r i t y  non-conservation i n  t h i s  decay of mesons. Since 

t h i s  decay belongs to  weak interact ion,  he predicted and calculated some other phenomena, 

which could t e s t i f y  about the par i ty  non-conservation i n  beta decay, such as  longitudinal 

polar izat ion of e lectrons,  c i rcu la r  polarization of internal  bremsstrahlung and correlat ion 

be ta -gam-c i rcu la r  polarization. tle even speculated about the possible explanation of 



par i ty  violat ion and t r i e d  t o  a t t r i bu t e  i t  t o  the s t ruc ture  of space a t  distances charac- 

t e r i s t i c  of weak interact ions,  i . e .  lo-' '  cm (discussed i n  another connection by a Canadian 

mathematician, Coish). landau, when Shapiro presented him the paper, laughed a t  such an 

idea -- without Landau's holy consent Shapiro's paper could not be published*). I t  remained 

on h i s  desk, %here I saw it many months before Lee and Yang submitted t h e i r  paper fo r  publi- 

cation. So, because of Landau, Soviet physics l o s t  one Nobel prize. 

Once, lectur ing i n  kscow during h i s  l a s t  v i s i t  t o  the USSR, Niels Bohr was asked how 

he had succeeded i n  creating such a famous and f i r s t - c l a s s  school of theoret ical  physics. 

He answered: "Probably because I have never been ashamed of admitting t o  my students t ha t  

I am a fool." 

Bohr's lecture was t ranslated i n to  Russian by Landau's c loses t  collaborator,  

E. Lifshi tz ,  who translated it: "Probably because I have never been ashamed t o  t e l l  my 

students t ha t  they a re  fools." 

L i f sh i tz ' s  mistranslation caused a l o t  of laughter among the l i s teners .  Lifshi tz  be- 

came aware of h i s  mistake, corrected himself, and apologized. Kapitza, who was present, 

remarked t ha t  t h i s  mistranslation had not been accidental a t  a l l :  "Precisely here l i e s  the 

difference between Bohr's and Landau's s chwl s  of theoret ical  physics." 

1 2 ~  ~Y3af i  ..... . .  . 

Fig. 3 "Dau said ...". Caricature by A. Yusefovich [x] 

In Landau's l a s t  years, perhaps from the end of the second world war, he was more and 

more non-political,  avoiding public ac t i v i t i e s  and engagements. H i s  or iginal  admiration of 

the revolution and the radical  changes the revolution brought along, cooled down. He was 

m r e  balanced, c r i t i c a l ,  scept ical .  (Similar scepsis could be observed among the  majority 

of the Soviet physicists.)  

2) A similar case is reported by Landau's closest collaborator, A.A. Abrikosov [XI]. Landau's 
negative attitude to Abrikosov's theory had delayed the discovery of superconductivity 11 
for about four years. 



Landau remained a W s i a n  (or Soviet) pa t r io t .  His admiration was, however, directed 

towards Soviet science, some Soviet a r t ,  and Russian c lass ica l  l i t e r a tu re .  H i s  public ac- 

t i v i t i e s  were s t r i c t l y  limited to  science, pedagogy and part icipat ion i n  discussions con- 

cerning the reforms of the Soviet school system*). 

I t  is d i f f i c u l t  t o  judge whether Landau's non-political a t t i tude  was the r e su l t  of 

"a year's interruption" (the euphemism used i n  h i s  biography), h i s  experiences i n  the 

t h i r t i e s  or f i f t i e s ,  or of h i s  preoccupation with science. 

I t  i s ,  however, a f ac t  tha t  Landau, a t  l e a s t  during the l a s t  10-15 years of h i s  l i f e ,  

did not lend h i s  name to  any po l i t i c a l  declaration or condemnation of anything o r  anyone, 

and tha t  he never became a member of the co r rmis t  party. 

In the postwar period, in  sp i t e  of h i s  high reputation and fame, he was never allowed 

to  t rave l  abroad. To Landau t h i s  was a heavy burden, although he did not show it i n  public 

-- it was not h i s  l i f e  s ty l e  -- but in  private, among h i s  friends, he sometimes complained 

b i t t e r l y  of not being allowed t o  t ravel  abroad, not even to  the East European countries ... . 
Being a recognized and celebrated Soviet s c i en t i s t  (and the social  s ta tus  of Soviet 

s c i en t i s t s  a t  t ha t  time was much higher than it i s  nowadays i n  the USSR), Landau was some- 

times forced to  comment or give h i s  judgement on some "genial" discoveries, which were being 

presented t o  the Academy of Sciences or other governmental organizations i n  the USSR. He 

usually t r i e d  t o  avoid such time-wasting dut ies ,  but when forced t o  comment, h i s  remarks 

were hard: "I have t o  t e l l  you tha t  your manuscript i s  of no in te res t  a t  a l l .  Modern 

physics i s  an imnense science, based f i r s t  of a l l  on a great amount of experimental fac ts .  

Obviously you are t o t a l l y  ignorant of science and t r y  t o  explain i n  empty words the laws of 

physics which you hardly how. This can lead nowhere. I f  you have a serious in te res t  i n  

physics, you should not t r y  t o  make discoveries, but t o  learn the subject a t  l e a s t  a l i t t l e  

b i t . "  

Landau gave the impression tha t  he was a person who could do anything easi ly,  blind- 

fold, tha t  he was such a genius t ha t  he did not even have to  work. He must have made t h i s  

impression even on h i s  close colleagues -- V.L. Ginzburg once told him tha t  he thought tha t  

with h i s  t a l en t ,  technique and s ty le  Landau could do much more. Landau imnediately answered, 

as though he had already thought about such a question, "No, tha t  is not true. I have done 

what I could." 

His l a s t  s c i en t i f i c  paper, "Fundamental ~ r o b l e m s " ' ~ ) ,  deals with nul l i f ica t ion  of 

e l ec t r i ca l  charge i n  elementary par t ic les ,  a problem Landau and h i s  collaborators had been 

working on during the past few years. The paper i s  character is t ic  of Landau, and I w i l l  

allow myself t o  quote from i t :  

" I t  is with the deepest sorrow tha t  I send th i s  a r t i c l e  written i n  the honour 

of the s ix t i e th  birthday of Wolfgang Pauli t o  a volume dedicated to  h i s  memory, 

which w i l l  always be cherish& by those who had the good luck of knowing him per- 

sonally. 

*)  Since, according to Soviet canons and ethics, the principal duty of every Soviet citizen 
is to be involved in public activity, the Soviet intelligentsia has invented a self- 
protecting theory: Pedagogical activity has the highest priority in public affairs and, 
therefore, scientists who are lecturing and teaching should not be forced to do anything 
else. 



"It  w i l l  be impossible now to how his opinion about the ideas expressed in 

th is  a r t i c l e  but I am s t i l l  encouraged by the thought that  h is  views on the sub- 

ject would not be very different ... . 
"... The correctness of "nullifying" the theory has often been called in  

question. The Lee model i s  a very special one, considerably differing in several 

respects from physical interactions; and the validi ty of Pomeranchuk's proofs 

has been doubted. In my opinion such doubts are unfounded. For example, Kdlldn 

has several times put forward the view that  unusual properties of the series t o  

be summed are involved, but he has never given reasons t o  support th is  view. By 

now, the "nullification" of the theory is t ac i t ly  accepted even by theoretical 

physicists who profess t o  dispute it. This i s  evident from the almost complete 

disappearance of papers on meson theory, and particularly from Dyson's assertion 

that  the correct theory w i l l  not be found in  the next hundred years -- a piece of 

pessimism which would be impossible to understand i f  one supposed that  the present 

meson thwry leads to f in i t e  results  which we are yet unable to derive from it. 

I t  therefore seems t o  me inopportune to attempt an improvement in the rigour of 

Pomranchuk's proofs, especially as the brevity of l i f e  does not allow us the 

luxury of spending time on problems which w i l l  lead to no new results  ..." 
(UnderZined by F. J .  i 

As I have mentioned in  the beginning, it is extremely d i f f i cu l t  to give a short survey 

of Landau's sc ient i f ic  act ivi ty,  which covers quantum mechanics, quantum f ie ld  thwry,  

elementary part icle physics, nuclear physics, thermodynamics and s t a t i s t i ca l  physics, con- 

tinuum mechanics, and many different parts of solid s t a t e  physics. 

I t  may be that  the most appropriate and correct way to perform th is  task is t o  mntion 

here the "Ten Comandmnts of Landau", in  which his  friends and collaborators t r ied  t o  

sumnarize his  sc ient i f ic  act ivi ty on the occasion of Landau's f i f t i e t h  birthday. The "Ten 

Comandments of Landau" were presented to him, engraved on two stones [XII] (Fig. 4). 

b r i n g  the postwar period, Landau became a member of many academies and sc ient i f ic  

societies ( i n t e r  aZia, the Danish, k t c h ,  and American Academies and the Britsh Royal Society, 

e tc . )  and received several Soviet and foreign awards*). The highest, the Nobel Prize for  

Physics, however, he received af ter  h is  accident. 

The telegram te l l ing  Landau he had been awarded the Nobel Prize said: 

"Stockholm, 1 November 1962. The Royal Swedish Academy of Sciences has 

decided to award you the Nobel Prize for Physics for pioneering theories for 

condensed matter, especially liquid helium. Details follow in  l e t t e r .  

Erik Rudberg, Permanent Secretary." 

For the f i r s t  time in  history the Nobel Prize for  Science was not accepted from the 

hands of the Swedish king in  Stockholm; it was handed over by the Swedish ambassador in 

Moscow, in  the hospital where Landau lay. 

On 7 January 1962, Landau, the physicist, was f a t a l ly  hurt i n  a car accident. The 

ter r ib le  and senseless accident ended the l i f e  of one of the greatest theoreticians of our 

century in  the midst of h is  creative work. Landau was travelling with some colleagues t o  

*) e .g .  the Lenin P r i z e  ( 1 9 6 2 ) ,  F. London P r i z e  (1960), Max Planck Medal (1960). 



F i g .  4 "Ten Commandments of Landau" 

"Ten Comandments of Landau" 

1. The density matrix in quantwn mechanics and statistical physics (1927) '1. 

2 .  @antun theory of diamagnetism of free electrons (1930) $1. 

3 .  Phase transitions of second order (1936-37) 6p7). 

4. The domain structure of ferromagnetics; interpretation of antiferro- 

magnetism (1935) a ' ) .  

5. The theory of an intermediate state of superconductors (1943) 3 ' ' ) .  

6 .  Tne statistical theory of the atomic nucleus (1937) "1. 

7. Quantum theory of superfluidity of helium I1 (1940-41) l 5  . I 6 )  . 
8.  The nullification of electrical charge of elementary particles (1954) 31). 

9. wantun theory of the Fermi liquid (1956) '' J 6, '1 . 
10. Combined parity in weak interactions (1957) "9 ). 



F i g .  5 L.D. Landau with his wife during the Nobel ceremony in Moscow 

hbna .  I t  was icy and, on the outskir ts  of bloscow, the driver  -- Landau's fr iend and also 

a theoretical physicist -- braked, skidded, and crashed into an oncoming lorry. Landau was 

the only one hurt.  Not even the eggs taken to  h b n a  were broken. 

Landau's injuries  were serious, so serious tha t  he was taken to  hospital almost i n  a 

s t a t e  of c l i n i ca l  death. 

The catastrophe shook the world of physics. Moscow physicists h e d i a t e l y  formed a 

team to  do everything, even the impossible, in the shortest  possible time. Day and night 

several physicists were on duty a t  the hospital and several cars waited outside, whose 

drivers -- also physicists -- were prepared to  drive inmediately anywhere and organize 

everything. They l i t e r a l l y  carried resusci tat ion equipment in to  the hospi tal ,  and t h i s  

dragged Landau from the jaws of c l i n i ca l  death. In a few hours foreign colleagues had 

helped to  get some rare  medicine t o  Moscow -- a plane was held up i n  London for  an  hour be- 

cause of it. An international concilium of the world's best  spec ia l i s t s  arrived i n  Moscow, 

amongst whom was Professor Z .  Kunc from Prague. 



The doctors, half  jokingly, half  ser iously,  declared t ha t  Landau owed 33% of h i s  sal-  

vation t o  the doctors,  33% t o  the physicis ts ,  334, t o  h i s  own organism and 1% t o  God. 

On 8 April Landau sa id  h i s  f i r s t  words: "Thank you." On 14 April he began t o  speak 

i n  Russian and i n  foreign languages. On 3 May he remembered t ha t  he had a son, Garik, and 

wanted t o  see him. On 6 May a post-graduate student of h i s  began t o  put him questions on 

physics -- Landau answered correct ly  and in te l l ig ib ly .  

I t  was a miracle t ha t  Landau survived such severe in jur ies  t o  h i s  brain. But it was a 

miracle helped on by a l l  those around him, because nothing was l e f t  t o  chance. For months 

Landau's food was prepared by h i s  old friend, A.I. Shal'nikov; every day, according t o  the 

doctors '  prescription, he measured out exactly the quant i t ies  of the freshest  meat, eggs, 

f r u i t ,  and but te r  i n  s t e r i l i z e d  pots (and the word exactly has qui te  a d i f fe ren t  significance 

fo r  a physicist  than fo r  an ordinary cook or  d ie t ic ian) .  Fresh food was brought t o  

Shal'nikov's f l a t  by professors and doctors of science, and the ready meals were then taken 

personally t o  the hospi tal  by Shal'nikov, Corresponding Member of the Academy of Sciences 

of the USSR. 

Physically, Landau gradually got be t t e r .  He began t o  walk, he revised physics and 

mathematics with h i s  son -- but he himself did not do any physics. I t  even seemed as  though 

he were a f ra id  of physics. The serious damage t o  h i s  brain had led  t o  a loss  of imnediate 

memory. Landau remembered nothing of what was said t o  him. He was unable t o  remember any- 

thing new i n  physics. Although he remembered t ha t  he had had a phenomenal memory, he f e l t  

t h i s  weak point and therefore preferred t o  avoid ta lking about physics. I t  was t rag ic  t o  

watch him. A t  f i r s t  glance it was the same Landau, but in r e a l i t y  it was somebody qui te  

d i f fe ren t .  He was able t o  reac t  normally, joke, chat, and walk -- but  he, best  of a l l ,  

realized t ha t  the injury t o  h i s  head had deprived him of the qua l i t i e s  t ha t  had made him 

Landau. 

Landau the man outlived Landau the physicist  by six years. 

On 24 March 1968, Landau suddenly had a relapse. A desperate operation was performed. 

He improved s l i gh t l y  but on 1 April he was worse again. "I s h a l l  not out l ive t h i s  day", he 

sa id  i n  the morning. As so many times i n  h i s  l i f e ,  he was r i gh t .  He was dying, and he 

knew it. H i s  l a s t  words were: "I haven't l ived badly. I was always successful i n  every- 

thing. 
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