
VI Preface 

r = lrl will be used when no confusion (particularly with Minkowski vectors) 
may arise. 

A peculiarity in which our text diverges from most presentations (a no
table exception is the treatise of Bogoliubov and Shirkov, 1959, which agrees 
with us on this) is our almost entire avoidance of contravariant components 
for Minkowski tensors, so that we also seldom employ Einstein's convention of 
summation over repeated índices. This makes sorne expressions a bit clumsy, 
a price that we consider worth paying in an introductory textbook which, 
moreover, continuously oscillates between relativistic calculations and non
relativistic ( or semirelativistic) limits and concepts: the use of only one kind 
of component makes it easier to avoid a large number of ambiguities, notably 
when identifying nonrelativistic component notations with the corresponding 
relativistic ones. This ease of connection with nonrelativistic quantum me
chanical conventions is also the reason why we have kept li and e explicit in 
many formulas. As for units, we use, unless explicitly stated otherwise, the 
SI system with Gauss units (so that the potential between charges e¡, e2 is 
e1e2 jr). In a number of instances, however, the Heaviside system (in which 
the Coulomb potential is e¡e2/4rrr) and/or natural units, with li =e= 1, is 
employed. Explicit warning is given in such cases. Other matters of notation, 
which are not very standardized in our subject, may be found throughout 
the text. 

The typesetting of this text has been a rather tough enterprise for a M\TE)X 
beginner like the author. That the job has been completed was due to the 
invaluable help of Gabriel Martínez, Stéphan Titard, Elena Ynduráin and, 
above all, Lourdes Rey and Kassa Adel (whose program "Kdraw" was used 
for the drawings), help which is here gratefully recorded. 

Madrid, April 1996 F. J. Ynduráin 
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1. Relativistic Transformations. 
The Lorentz Group 

1.1 Rotations, and Space and Time Reversa! 
for Particles with Spin 

A rotation1 may be specified by a vector, (J, in such a way that (Fig. 1.1.1) the 
rotation axis lies along (J, the rotation angle being e= !6!, and the direction 
of the rotation determined by the corkscrew rule. If we denote the rotation 
by R(fJ), it acts upon a vector r according to 

(Jr sin e 
r--> r' = R(fJ)r = (cosO)r + (1- cosO) 82 (J + -

8
-6 x r; (l.l.la) 

for (J infinitesimal, 

R(fJ)r = r + (J x r + 0(82
). 
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(l. l. lb) 

Fig. 1.1.1. The rotation R(8). 

1 This and the following section are presented here mainly to establish notation, 
but with no real proofs or much detail. These can be found in textbooks on 
nonrelativistic quantum mechanics (Gottfried, 1966; Galindo and Pascual, 1978; 
Ynduráin, 1988; Wigner, 1959). 


