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 Physi
s,Magurele-Bu
harest MG-6, POBox MG-35, Romaniaemail: apoma�theory.nipne.roThe laser (light ampli�
ation by stimulated emission of radiation) 
onsists, ideally, of a ma
ro-s
opi
 sample of polarizable matter with two energy levels intera
ting with its own polarization�eld and an external ele
tromagneti
 �eld. It is envisaged, generally, that the external �eld may
ouple to the two energy levels, by ex
itation and disex
itation pro
esses, a
hieve a ma
ros
opi
o

upation of the upper level, whi
h may be dis
harged (stimulated emission) as a 
oherent (samephase) radiation (ampli�
ation). A similar me
hanism is supposed to a
t for the maser (mi
rowaveampli�
ation et
), as well as for many other types of similar devi
es. However, in pra
ti
al in-stan
es, a population inversion is realized at the beginning, whi
h is thereafter dis
harged by anexternal �eld. In this 
ase, the lasing energy has only a small 
ontribution from the feeding exter-nal �eld. Consequently, the 
urrent laser theories1[1℄-[4℄ whi
h fo
us on this pra
ti
al realizationof the laser e�e
t have nothing to do with the 
on
eptual me
hanism of intera
tion, supposed toa
t in lasers.These 
urent laser theories start with Maxwell's equations for external and total �elds, the latterin
luding the internal �elds, like polarization �eld and magnetization. The polarization be
omeseasily the sour
e for the total �eld, by su
h equations. A
tually and rigorously, the polarizationis sour
e for the polarization, internal �eld only, and the external �eld 
an be added to su
h anequation for the internal �eld only by assuming that it obeys the wave equation with its own,unmodi�ed frequen
y. But this is an unwarranted supposition, be
ause, one may expe
t that thefrequen
y of the external �eld is modi�ed (as that of the internal �eld is) by the presen
e of thematter sample, as the latter is modi�ed (polarized) by the presen
e of the external �eld. Indeed,a
tually, this is the real situation.[5, 6℄ Maxwell's equations for matter are 
lassi
al equations,and, 
lassi
ally, the polarization is indeed related dire
tly to the polarization �eld. Bringing intodis
ussion the two enegy levels however, the polarization gets a quantum aspe
t, and it is in fa
t abilinear form in the amplitudes of o

upation of the two levels; whi
h, in turn, obey S
hrodinger'sequations with intera
tion arising from the total �eld. These three 
oupled equations are non-linear, and this makes the frequen
y to be 
hanged.Assuming an un
hanged frequen
y for the external �eld, a similar assumption 
omes easily alsofor the polarization (internal) �eld as well as for the polarization.[1℄-[4℄ This assumption is equallyunwarranted. It is easy to re
ognize however here the basi
 assumptions for the time-dependentperturbation theory in 
omputing the ex
itation and disex
itation rates; whi
h these theories moreor less ta
itly assume. It is no surprise in this 
ontext that these theories deal mainly with thetransient, time-dependent states.The above assumptions of the laser theories bring immediately an undesirable feature, that ofhigher frequen
y 
ontributions to the equations of motion for the o

upan
y amplitudes (through1The sour
e is Ref. [1℄
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al Reviewnon-linear terms). The situation is similar, to some extent, with the anharmoni
 terms for theharmoni
 os
illator, where it is known that, beside spe
ial resonan
es, the frequen
y 
hanges.The 
urrent laser theories diregard su
h terms, by the "rotating wave approximation" (!) (thehigher frequen
ies are simply de
lared as not being troublesome!), whi
h again is an unwarrantedpro
edure. The solution obtained thereby is wrong. And it has, moreover, no 
onne
tion with theme
hanism of the real lasers.The main "result" of su
h a "solution" is the ne
essary 
ondition of a population inversion, i.e.the upper level should be more o

upied than the lower level in order to get the laser e�e
t; ifnot, there is no su
h e�e
t. The 
ore
t solution however,[5, 6℄ shows that this is not a ne
essary
ondition. Besides, the population inversion for a lasing e�e
t requires no theory.Referen
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