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This is the second volum e o f W  Pauli's  scientific correspondence w ith  his 

contemporaries. Earlier when the first volume w as reviewed, w e  had agreed w ith  

the evaluation of the editors on the importance o f the subject material as sources 

in the history o f mathematics and physical sciences. W e had also remarked on 

the high quality  o f scholarship, the great care and thoroughness o f the editorial 
w ork and the beautifu l, flawless production. The high standard has been main

tained in th is volum e as w e ll.

It  covers the period 1930-1939 . During this tim e, Pauli had several assistants, 

Casimir, Peierls, W eisskopf, Ludw ig , Kemmer and F ie r z -a l l  o f them first rate 

scientists. The volum e starts w ith  a summary by Meyenn o f their work. A  

chronology o f the important developments in the theoretical physics in the thirties  

follow s. Then w e  are carried through a year-by-year account from 1930 to  1939. 

The epilogue in pp 7 1 4  to  71 9  contains useful information and includes a lis t of 

eighty most im portant correspondents o f Pauli ; the list includes Bhabha and 

Salam. The table from page 7 2 0  to  732  lists the most important events in 

Pauli's life . Some of his lecture notes are summarized in tw o  pages (73 6 -7 37 ). 

Finally, a chronological table o f the correspondence is given and then later a table 

is supplied w ith  the correspondents alphabetically arranged. O f course, complete 

indices of names and topics are supplied at the end.

From 1930 w e  find Pauli grappling w ith  the developments of quantum field  

theory. In 1930 his most important w ork w as the prediction of neutrino to  

explain the continuous beta-ray spectra and other problems in beta decay (an 

open letter to  investigators in radioactivity, p 3 9 ). The year 1932 saw some 

remarkable experimental discoveries—the rteutron, the deuteren and the positron. 

The nuclear theory became simpler w ith  the tw o  constituents of nuclei-proton 

and nuetron ; the negative energy solutions of the Dirac equation were now well 

understood. Pauli, how ever, w as ro t immediately convinced w ith  the resolution 

of the latter d ifficu lty . H is famous Handbuch article on Quantum mechanics 

appeared in 1933, and the Dirac equation d id  not yet get the encomium it 

deserved. From 1934 onw ard, the relativistic quantum field theory engaged Pauli's
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a t te n t io n - th e  reso lu tion  o f the n egative  energy states, th e  in fin ite  se lf energy and  

th e  developm ent o f th e  Ferm< th eo ry  o f beta  decay based on th e  neutrino  hypothesis. 

N um erous letters  w e re  exchanged b e tw een  Pauli and Heisenberg and th e ir s tudents. 

These are several leng thy  letters  in 1 9 3 5  on th e  in terpreta tion  o f quantum  m echanics  

am ong S chrod inger, P au li and H e is e n b e r g - th e  c ritic is m  by E inste in  w a s  a lw ays  

in  th e  background. B etter f ie ld  th eo re tica l treatm en t o f  th e  D irac  equation  em erged  

s lo w ly . O n e can see th e  developm ent o f Kem m er equations and P a u li's  progress  

to w a rd s  th e  sp in -s ta tis tics  th eo rem . Then th e  second w o r ld  w a r brokes o u t and  

P auli le ft Europe. A s M eyenn  rem arked, w ith  his d epartu re  a g reat chapter o f 

European physics ended.

The period  1 9 3 3  to  1 9 3 9  w as  a period  o f g reat p o lit ic a l unrest. The N azis  

cam e to  p o w er in G erm any and th e ir strong an tisem itic ism  forced m any Germ an  

scien tis ts  o f Jewish o rig in  to  leave th e  coun try . They included som e o f P a u li's  

g reat fr ie n d s -E in s te in  and Born. O ne can feel th e  stresses and stra ins developing  

am ong o ld  frien ds n o w  unhappily  on d iffe ren t sides o r a t least not having iden tical 

p o lit ic a l v ie w s  and convic tions. The m arches o f th e  troops and th e  d rum s o f 

w a r can be heard th ro u gh  these le tte rs . A nd one sees w ith  a d m ira tio n  the  

a ttem p t o f  scientists  to  carry on rational d iscussion  in science even w h en  

vio lence is  s lo w ly  engu lfin g  them . The k ind  help ing hands from  A m erica  and  

England are found recorded in these letters.

O ccasionally  there is a flash o f hum our. I cannot refrain  m yself from  q uo tin g  

part o f th e  d e lig h tfu l answ er (p  2 3 5 ) by 0  W  R ichardson to  S chrod inger's  enquiry  

ab ou t h o w  to  behave w h e n  receiving th e  N obel Prize . " I f  you 'run  short o f 

m o n e y ...y o u  m ig h t have to  pro long your stay in S to ckho lm . A s a N obel Laureate  

your c red it is very g o o d  fo r th e  tim e  b e in g ...(y o u ) live  in th e  hotel u n til the  

cheque m a te r ia liz e d ...(N o b e l Lectu re). O ne tries  to  m ake it in te llig ib le  to  a lay 

audience, if  possib le. M y  lecture w as  a m inu te  o r tw o  short o f th e  hour. I 

th in k  perhaps if  it  had been 4 5  m inu tes  it  m ig h t have been m ore popular. I t  is w e ll 

to  have th is  lecture w e ll prepared on  account o f the exigencies o f th e  ta b le " .  

A  very sound ad v ice  to  any s icen tis t preparing  fo r any lecture, even if  it  is n o t as 

exalted  as th e  N ob el lecture.

C K M a j u m d a r
S. N. Bose National Centre for Basic Sciences, 

-Salt Lake, Calcutta-700 064
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Q uantum  Probability and Applications II (Lecture N otes in M athem atics , 
V ol 1136)
(Proceedings of a Workshop held in Heidelberg, West Germany, October 1 -5 ,1984 ) 

edited by L A ccard i and W  von W ald en fe ls

Springer-Verlag ; Berlin-Heidelberg-New York-Tokyo, 1985 
vi4 534 pages ; price: DM 72 (Soft cover); ISBN 3-540-15661-5

This is th e  second vo lu m e in a series o f proceedings o f conferences devoted  to  

th e  n e w ly  em erging  d isc ip lin e  o f quantum  p ro b a b ility  and organised at the  

univers ities  o f Rom e II and H e ide lberg  by L A c c a rd i and W  von W aldenfe ls . Som e  

of th e  to p ics  covered in  th is  vo lu m e are : quantum  stochastic  calculus, irreversible  

systems and associated quantum  M arkov  processes, in tegration  o f Schrodinger 

equation  using path in tegra ls  w ith  respect to  o rd in ary  stochastic  processes as w e ll 

as in te g ra ls ]w ith  respect to  quantum  stochastic  processes, quantum  chaos, e rg o d i- 

city  and entropy, fo u nd atio ns  o f quantum  m echanics, d e riva tio n  o f classical hydro

dynam ics s ta rtin g  from  Schrodinger equations fo r system s o f C ou lo m b  potentia ls , 

etc.

W e  c ite  a fe w  exam ples to  convey th e  sp irit and flavou r o f th is  volum e since 

it is beyond th e  cap ac ity  o f a s ing le  rev iew er to  d o  ju s tice  to  all the contributions. 

Consider a quan tu m  system  S w h o se  states and observables are described by 

density m atrices  and operators in th e  H ilb e rt space Hg. Suppose such a system is 

coupled to  a heat bath  or quantum  noise N  w hose states and observables are 

described in  th e  H ilb e rt space H „.  The in teraction  p ictu re o f S and N  can be 

described by a to ta l H a m ilto n ia n  H =  Hg +  H jf+ H f  w h ere  the three successive term s  

describe th e  energy o f th e  system , noise and in teraction  respectively. If  v̂ o is a 

pure s tate  o f N  and X  is any observable in Hg  one can define a transform ed  

observable T , ( X ) ,  t ^  0  by th e  relation

<  u, T ( (X )v  > ^ <  u 0  ipo, e ' * “ X  0  1 / " “ “ v 0 i / i o  > (''■)

tor a ll u, veHg, t  >  0 . There are several exam ples w h ere  it  turns o u t th a t T *T , =  T , + ,  

for a ll s, t  >  0 . S in ce  ( ’■) im plies  coarse g rain ing  T j is not invertib le  and thus (T ( )  

describes irrevers ib le  dynam ics . S ta rtin g  from  th e  fam ous "d o g  f le a "  m odel o f 

Ehrenfest in  th e  classical theory o f M arkov chains th is  type o f construction has 

evolved in to  a su b jec t covering th e  theory o f d iffus io n  through stochastic  d iffe ren tia l 

equations in  classical p ro b a b ility  as w e ll as the theory o f quantum  d iffus ion  in  

term s o f q u an tu m  stochastic  d iffe ren tia l equations w h ich  leads to  M arkov processes 

w hose generators are described  by th e  G orin i-K ossakow ski-S udarshan-L indblad  

theorem . These m odels  arise n a tu ra lly  in th e  study o f B loch equations, electron  

shelving e ffe c t, W ig n e r-W e is s k o p f a to m  etc. The m athem atics behind such a 

theory is trea ted  in  th e  co n trib u tio n s  o f A lbeveric  and H ^egh Krohn, A pplebaum ,
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B arch ie lli and L u p ie ri, D um cke, Ford, F rigerio , G h ira rd i et of, H udson  and L indsay, 

Kum m erer, M aassen and Verbeure. P articu larly  n o tew o rth y  from  th e  d id a c tic  p o in t 

o f v ie w  are th e  co n trib u tio n s  by D  A pplebaum  and A  Verbeure. Verbeure describes  

b e a u tifu lly  th e  em ergence o f th e  so called  K .M .S . co nd itio n  as a descrip tion  o f 

d e ta ile d  balance and approach to  e q u ilib riu m  in quantum  sta tis tica l m echanics.

There are tw o  artic les devoted  to  th e  in tegration  o f Schrdd inger eq uation  fo r a  

p artic le  in in te rac tio n  w ith  a fie ld  o r a co llection  o f bosons. J  B ertrand , B G aveau  

and G K ideau  present a novel fo rm ula  in term s o f a Poisson po in t process by  

considering  th e  k in e tic  energy and in teraction  energy as p ertu rb ation  term s w ith  

p otentia l energy as th e  in itia l term . Indeed , these authors h ave pursued th is  

approach m uch fu rth er. A  s im ila r fo rm u la  is  a rrived  at by th e  re v ie w e r in  term s  

o f quan tu m  stochastic  processes obeying  quantum  stochastic  d iffe ren tia l equations.

C B arnett and I F W ild e  and R F S treater deal respectively w ith  extensions o f 

D o o b -M e y e r decom positions o f quantum  m artingales and Ito 's  fo rm ula for C iiifford  

B ro w n ia n  m otions. W  O chs exam ines th e  notion  o f com parable p ro b a b il i t is  in  

th e  fou nd atio ns  o f quantum  m echanics and sh ow s th a t the curta in  has not qome 

d o w n  o ver th e  conceptual dram a o f quantum  theory. A  P ask iew icz  looks a t ,the  

notion  o f "a lm o s t everyw here  co nvergen ce" fo r observables w hereas C  C ecchini 

in vestigates th e  notion  o f cond itio n a l expectation  in quantum  p ro b ab ility .

B ia ly n ic k i-B iru la  presents an a u th o rita tiv e  survey o f u ncerta in ty  relations in 

term s o f en trop ies rather than d ispersions w h ic h  m ay not ex is t in m any exam ples. 

C asati, L in d b la d , Besson, O hya and P etz deal w ith  topics like  quantum  chaos, 

e rg o d ic ity  and entropy and sh ow  th a t a lo t o f w o rk  rem ains to  be done. On the  

w h o le  th is  vo lu m e  w ill  be fo u nd  v a lu a b le  by those w h o  w is h  to  exam ine the  

fu ndam ental ro le  o f concepts lik e  p ro b ab ility , events, observables, stochastic  

processes, co n d itio n a l expectation , ir re v e rs ib ility , e q u ilib riu m , d iffu s io n , tunneling  

e tc ,, in th e  fra m e w o rk  o f quan tu m  theory .

The on ly  d raw b ack  is th e  considerab le  de lay  in rev iew in g  th is  vo lu m e and a 

part o f th is  b lam e is shared by the rev iew er w ith  d ue  apologies to  th e  reader.

K R PARTUASARATilY 
Indian Statistical Institute, 

New Delhi-1 lOOId
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Radiative Transfer in N ontransparen t, Dispersed Media (S pringer Tracts in  

M odern  Physics, V o l 1 1 3 )  

by H arald  Reiss

Springar-Verlag ; Berlin-Heldelberg-Naw York-London-Paris-Tokyo-Hong kong, 1988 
1x4-205 pages, 72 figures ; price : DM 108 (Hard cover); ISBN 3-540-18608-5

The illu m in a tio n  and p o lariza tio n  o f th e  sun lit sky had iieen investigated by Lord  

Rayleigh as early  as 1871 w h en  he specified  th e  rad ia tion  fie ld  in an atm osphere  

w ith  w e ll-d e fin e d  physical law s . Later, in  th e  firs t decade o f th e  present century  

A rthur S chuster and Karl S chw arzsch ild  fo rm ulated  th e  problem  in R adia tion  Transfer 

to  explain  certa in  astrophysical problem s in s te llar spectra and stellar atmospheres. 

S C handrasekhar's  fam ous book (D o ver P ub lications, 1 9 6 0 ) on th e  sub ject too  has 

a t i l t  to w a rd s  astrophysical applications, a lthough it  deals  th e  subject on a w id e r  

theoretical level incbrporating relevant m athem atical devices and techniques. On  

the o ther hand, a host o f books have been w r itte n  on th e  engineering aspects o f the  

subject. There w a s , thus, a need fo r a book w h ic h  p a id  attention  not only  to  th e  

theoretical aspects b ut also to  th e ir experim ental confirm ation . The present book  

fills  in th a t v o id .

The book has six chapters, firs t three o f w h ic h  deal w ith  the theory and th e  rest 

three, w ith  experim ents. The firs t chapter, as is th e  custom , g ives a general in tro 

duction  to  th e  determ in atio n  o f h e a t-f lo w  com ponents defin ing  therm al co nductiv ity , 

dispersed m ed iu m , and, coupling heat transfer m odes to  tem perature profiles. 

O w in g  to  energy conservation , n on -rad ia tive  heat transfer cannot be decoupled from  

the rad ia tive  one and hence a d iscussion on n on -rad ia tive  transfer m odes w a s  

w arranted  in C hapter 2 , w h ic h  also g ives th e  rigorous M ie  theory o f scattering and 

calcu lation  o f ex tinc tio n  coeffic ients  therefrom . M ie  theory has the d is tin c tio n  of 

pred icting  reasonably accurate va lues  even though  it  is applicable only  to  idealized  

particle geom etries . C hapter 3  g ives  a good rev iew  o f approxim ate solutions o f the  

equation  o f transfer, such as, V iskan ta 's  solu tions fo r a grey m ed ium  fo r isotropic  

scattering, linear an iso trop ic  scattering m odels e tc . The d iffus ion  m odel has also  

been trea ted  in d e ta il.

C a lo rim etric  and spectroscopic experim ents to  determ ine extinction  coeffic ients  

have been considered in C hapter 4  w h ere  a good co llection  o f experim ental da ta  

(Tables 4 .1  and 4 .2 )  has been presented. Chapter 5  is devoted to  a discussion o f 

experim ental d e term in atio n  o f tem perature-dependent therm al co nd u ctiv ity  and  

extinction  c o e ffic ien t, w h ile  C hapter 6  fin a lly  describes a w a y  to  achieve optim um  

radiation ex tinc tio n .

A s th e  nam e o f th e  book suggests, the discussion centres on nontransparent 

m edia, a g reat p art o f w h ic h  is  constitu ted  by therm al Insulators. These m ateria ls



248 Book Reviews

procedure is based o n  th e  exact and approxim ate sym m etry p roperties  o f an  

e lec tro n ic  subsystem . A  corre la tion  b e tw een  in te ra to m ic  in teractions in  th e  s tu d y  

o f scattering  processes have been properly em phasised by th e  au thor.

The theory  presented in th is  book is se lf-co n ta in ed . V ario u s  processes o ccurring  

in  a to m ic  co llis ions over a  w id e  energy region from  therm al energ ies to  hundred  

o f eV  have been properly d iscussed in th e  present book. The b oo k is provided  w ith  

an append ix  devoted  to  th e  q u an tu m  theory o f angular m om entum , w h ic h  m ay be  

o f help to  th e  readers.

S C  M u k h e r j e e

Deportment of Theoreticol Physics, 
indian Association for the Cultivation of Science, 

Jadavpur, Calcutta~700032


