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energy Ea/a. Therefore, we have the following 
expressions for Ua: 

Ua(Ea.~)zJEal-JEJ+aU(Ea/a,~). (6) 

Here Ea is the binding energy of particles of the 
same type as the incident ones in the nucleus and 
U ( Ea/a, (3) can be obtained from Eqs. (3) and 
(4). From this formula and the preceding ones it 
follows that bombardment of a nucleus by complex 
particles is advantageous with respect to obtaining 
high excitation energies of the remaining nucleus. 
From analysis of the graph in the figure, we con­
clude that there is little chance of a cascade for 
Ea/a ~ 30 to 50 Mev and that nuclear reactions 
here go through formation of the compound nucleus. 

In conclusion, I would like to thank M. M. Agrest 
and I. M. Rozman for advice and discussion, and 
N. V. Khaikhyan for calculational help. 
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IT is well known that in the electron theory of 
solids the standard transport equation method 
meets with a number of difficulties (see, e.g., 

references 1 - 3). A number of authors have in 
this connection in recent years made attempts to 
construct an accurate theory of the transport co­
efficients using relaxation functions. 4- 7 In the 
present note we give a new method to evaluate the 
reaction of a system of particles to an external 
field, using quantum-mechanical Green functions. 
To be specific, we shall deal with the electrical 
conductivity, but it will be clear from the results 
that the method could be equally well used to eval­
uate any parameter characterizing the reaction of 
the system. We note also that to apply the general 
results to the Bose case one needs only change the 
sign in some of the intermediate equations. It is 
obvious that if one wants to evaluate the average 
current produced in the system by the action of an 
external electrical field it is sufficient to find the 
change in the "one-particle" density matrix 
R 1 (X, y; t). It was shown in reference 8 that this 
matrix is connected with the one-fermion Green 
function through the equation 

R2 (x,y;t)=ilimG(x,y) as Xo--+Yo=t, Xo<Yo (1) 

( x, y, are points in four-dimensional space, the 
spin indices are omitted for the sake of simplicity). 
Let the field be characterized by the four-potential 
Ai ( i = 0, 1, 2, 3, A0 = - cp, cp is the scalar poten­
tial ) . If we are interested only in effects which are 
linear in the field we have for the change in the 
Green function 

/:,.G (x, y) = (e/h) ~ dzdz' dz"G0 (x1z') 

xr; (z', z"; z) G0 (z", y) A; (z), (2) 

where r i = -liG -i ( z', z" )/ oeAi ( z) is the "elec­
tromagnetic" vertex part and G0 the Green func­
tion for Ai = 0. 

For a number of problems it is sufficient to re­
strict the discussion to the case of spatial unifor­
mity, when (li = 1) 

Go (x, y) = ~ dpG 0 (p) e-i(p,<-y) , 

f; (x, y; z) = ( -2r.f8 ~dq' dq'T; (q', qw) e-i(q',x-z)+i(q",y-z) (3) 

(px = p 0xo -p ·x). We shall also assume Ai = 

Amie-ikz-sl z0 I ( s is a small positive number; 
if damping is present, e.g., when the electrical 
conductivity is finite, we can at once put s = 0). 
Equation (2) then gives 

t:,.G (x, y) /s=o = eA; (y)(2r.)4 

X~ dpGo (p) G0 (p- k) r,. (p,p- k) e-i(o,x-y). (4) 

The electrical conductivity can be evaluated from 
this in a trivial manner. 
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As an illustration we shall consider the case of 
a constant field (Aa = 0, a= 1, 2, 3) in the approx­
imation r i ( q', q" ) = 1. We shall assume (compare 
reference 8; the equation has a meaning also for the 
determination of the Green function as an ensemble 
average) 

1 { np 1- np } 
Go(P) = -(2rc)4 p -w -iy' - - +. " 

o p p Po "'p LY p 

(w,:·r', 1"- real; 1', 1" > 0). (5) 

We must note that Eq. (5) is by no means general 
(in particular, this assumption means that we re,­
strict ourselves to one -perhaps spin-degenerate­
band). A number of interesting cases, however, 
are included here. One can easily evaluate .6-G(x, y) 
under the given conditions. Taking (1) into account 
we get for the change in the occupation numbers in 
momentum space: 

(a) if y' = y" = TJ - 0: 

t:J.n = _5__ i!nP. 
P s + ik0 i!p~ ' 

(6) 

(b) if y', y" are finite and k0 = 0 (the calcu­
lation is also simple for k0 ~ 0, but leads to a 
more unwieldy result): 

(7) 

Here E is the field strength (with potential cp ) , 
'Yp = 'Yp + 'Yp. The right hand side of (6) agrees, 
as was to be expected, exactly with the "acceler­
ating" term of the transport equation, if we under­
stand by s - 1 the time of action of the field. The 
static electrical conductivity tensor has from (7) 
the form (in the usual units, m is the true elec­
tron mass) 

(8) 

In the particular case of Boltzmann statistics and 
and isotropic model (np"' exp ( -nwp/kT), wp = 

w (I PI), 'Yp = 'Y (I pI)) Eq. (7) agrees formally 
with the result of applying the transport equation, 
if we take for the "relaxation time" the quantity 

1 [ a In Yp] 
-rp=- 1 +kT~. 

yl' "'p 
(9) 

We emphasize, however, that Eq. (8) is valid over 
a far wider range than the transport equation. 
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IF a ferromagnet is in an alternating magnetic 
field, its macroscopic state changes; this means 
that the specimen is absorbing energy from the 
field (ferromagnetic absorption). The basic 
causes of ferromagnetic absorption are, as is 
known, the following: the nonvanishing time for 
establishment of equilibrium within the spin sys­
tem ( intraspin relaxation), and the nonvanishing 
time for establishment of equilibrium between the 
spin system and the lattice (spin-lattice relaxa­
tion). In this article it is shown that for an iso­
tropic ferromagnetic medium near the Curie tem­
perature, it is possible to determine the law of 
ferromagnetic resonance if the specific form of 
the thermodynamic potential is known. 

A nonequilibrium state of the system can be 
described by a thermodynamic potential that de­
pends on nonequilibrium thermodynamic param­
eters. We suppose that a ferromagnet without 
hysteresis is in an external magnetic field, and 
that the amplitudes of the constant and alternating 
fields are pointed in mutually perpendicular planes 
(the case of perpendicular fields). In the second 
case H0 and h are pointed along the z axis 


