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II. The thickness d of the emulsion layer satis­
fies the condition: 

d > £l = max S (60, <D) sin 60• 

In this case, tjJ = 0 and ·'· - 77 and the · 2 'f' 3 - expresswn 
for a' has the aspect presented by the next 
formula: 

7'1:/2 Tt/2 ( 4) 
~ a'= ~ F1 (60, <D) d<D + ~ F1 (60, <D) d<D. 

0 "' 

III. If the thickness d of the emulsion layer 
satisfies the condition o < d < !!.., then we have 
either t/1 2 = 0; ·t/1 3 < 77, or tjJ 3 = 7T and tjJ 2 > 0; con­
sequently, the corresponding integrations ( quadra­
tures) in Eq. (3) disappear. 
Min all the enumerated formulas, the functions 

( e, <I>) and N ( e, <I>) denote, respectively the 
following equations: ' 

M(6, <D)= v(.&)S(.&)sin26d6; 

N(6, <D)=~ f(.&)sin6d6. 

If we approximate f(l'!_) and S(.'l) with polynomials 
with regard to cos t?-2 ' 3 , then the calculation of the 
first four integrations (quadratures) in Eq. (3) can 
be performed easily and exactly. The last two in­
tegrations ( quadratures ), however, can be cal­
culated by means of any formula of mechanical 
quadratures. 

In this way formula (3) [accordingly, Eq. (4) in 
the case II], together with formula (1), fully solve 
the problem of finding the correction w = 1 - (a'/a). 

From the cited formulas it is easy to obtain the 
correction w for the case which was examined earl­
. 1 F th' 1er . or Is purpose we posit a.= 0, then 
t?- = e and S ( t?-) = S (e). The expressions for a' 
assume, therefore, the following aspect. In case I: 

~ a'= M (6o)- M (0) + d 1\12 N (6o) (5) 
<lis 

--M (60) sin 1\12+ ~ F (6) d <D. 
0 

Accordingly, in case II, we obtain: 
4 a'= d [M (6o)- M (0)}. (6) 

Formulas (5) and (6) are simpler for practical cal­
culations than the formulas cited earlier 1. 

Let us remark that the choice of the layer thick-
ness d and of the angle eo permits us to reduce the 

majority of practical problems to case II. If, at the 

same time, f(t?-) and S (tJ) are given in the form of 
p.olynomials with regard to cost?-, then tl!e computa­
tion of the correction w according to formulas (1) 
and (4) does not present any difficulties whatever. 

I wish. to express here my appreciation to Dr. 
Westmeier for his formulation of the problem and to 
A.Benet for a Certain preliminary analysis. 
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LET us suppose that a substance of dielectric 
and magnetic susceptibility d (J)) and p. ( (J) ), 

respectively, fills a parallel plate condenser of 
capacity C ( (J)) = f ( cv) C 0 and a thin solenoid of 
inductance L ( cv) = p. ( cv) L 0 , thus forming an 
oscillatory circuit. The free space values C 0 and 
L 0 are so chosen that the fJ,"equency cv is the 
natural frequency of the system given by: cv 2 

= [L (cv) C( cv) ]- 1• Let us suppose that at t < 0 
undamped oscillations take place in the circuit. 
The current through the solenoid, Jeicvt, and the 
potential across the condenser, Veicvt, due to tl!ese 

oscillations satisfy the well-known condition 
V=-iyL/C I. 

At t = 0 let us insert into tl!e circuit a vanish­
ingly small resistance R; then, at t > O~the oscil~ 
lations will have a complex frequency (J) , de­
termined by the relation: 

;;;L (;;;) -1/;;;C (;;;) = iR. 

It is easy to see that for the case of R -+ 0, the 
solution of the above equation is ;;; = cv + i o, where 
o and R are related by the equation: 

R d 1 d 
a=dw(wL)+wzC2dw(wC) (1) 

d L d 
= dw (wL) +c dw (wC). 
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Clearly, the initial energy of the circuit, W, is 
equal to the total dissipated heat energy. 

00 

W = ~ ; R I I 12 e-28t dt = 4~ 111 2• 

0 
Suhstituting_Eq. {I) into the above relation, and 

noting that ~I I 12 =IV 12, we obtain: 

W= ~ [111 2 d~ (wL)+lVI2 d~ (wC)] (2) 

1 d 1 d 
=4 Lo 1112 dw (wfl.) + 4Co IV l 2 dw (w~). 

I 12 I "2 2 
However,Lol = 4rr1HI ~.C0 IVI 

= lrr IE 12 ~· where H is the amplitude of the 
magnetic vector, rm is the volume of the solenoid, 
E is the amplitude of the electric vector, and r e 
is the volume of the capacitor. Hence, Eq. (2) can 
he written as follows: 

- I HI' d I E 12 d (3) 
W- 167t dw (wV.)'t'm + ~ dw (w~)'t'e. 

From this we can conclude immediately, that the 
average electric and magnetic energy densities of 
a sinusoidal field in a dispersive medium are 
given hv: 

w = _L_£f_ ~ ~w . _ I H 12 d 
e 161t dw ( }, wm - ~ dw (fl.w), (4) 

These relatiQns were obtained in references l and 
2 by means of the Fourier integral method. 
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I T is well-known that monatomic gases, which 
obey Boltzmann statistics and which possess an 

ene;gy spectrum of the form 

~ = p 2 j2m, (l) 

do not have a second viscosity 1• We show here 
that this result also takes place if the monatomic 

gas* obeys quantum statistics (Fermi or Bose), 
provided that the energy is a power function of the 
momentum of the particle. 

We write the kinetic equation for the distribution 
function n of the gas under consideration: 

iJn + iJn iJH _ iJn iJH = 1 (n (2) 
iJt iJr iJp iJp iJr ). 

Here H(p, r) is the Hamiltonian of the particle, 
/(n) is the collision integral. Let there he macro­
scopic motion of the gas with velocity u, for which 
div U =I= 0. In this case the unexcited distribution 
function is equal to 

1 
n = ----,-,-----=-----

exp {(~-fl. -pu}/T} + 1 
(3) 

(the sign is negative in the case of Bose statis­
tics, positive for Fermi statistics, £ (p) is the 
energy of the particle in the quiescent gas, p. is 
the chemical potential. In the absence of an ex­
ternal field the equality H = £ {p) holds. We sub­
stitute the n of Eq. (3) in the left side of the kin­
etic equation; -for sinwlicity we shall consider the 
case here for which u = 0 (hut div u =I= 0 ). More­
over, inasmuch as we are interested only in the 
second viscosity, i.e., in terms in the momentum 
flux which are porportional to div u, it is reason­
able that tempera:ture gradients can be considered 
absent. For such a case we obtain for the left 
side of the kinetic equation 

, I iJ fl. ~ {) T 1 {)~ } ( 4) 
n \- Tt T- J2 iJt -Tap V' (p, u) ·= I (n). 

We now consider the equation of continuity for the 
entropy a and the density p at u = 0, which have 
the following forms : 

~~ + p div u = 0, ~; = 0 (5) 

(adiabatic condition). 
In this case, Eq. (4) transforms to 

n'{[P :P ( i )a+ ;2 (~~)/ {6) 

- _1_ ~] div - ~ (~ 1 iJe ) 
3T p iJp u 2T iJp, Pk- 3 8th iJp P 

( iJu; iJuk 2 iJut)} 
X. iJxk + iJx;- ;r~>;k iJxz = I (n). 

The second viscosity is absent in this case if the 
expression in square brackets on 'the left side of 
Eq. (6) vanishes. We show that this takes. place 
if the energy E is proportional to some power o.f· the 
momentum 

(7) 

* By a monatomic gas we understand a set of particles 
each of which is characterized by three degrees of free­
dom (the three component vector momentum p). 


