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detailed discussion of our experiments and their 
implications will be published elsewhere. 
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Oxford. 
May 9. 
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Strengths of Metals 
No experimental method has been suggested for 

recording directly the pure diffraction broadenings 
of X-ray reflexions ; there is always an appreciable 
amount of broadening due to experimental conditions, 
and the diffraction broadening has to be disentangled 
from the total broadening by various proceduresl,t. 
In any statement of results, therefore, it is essential 
that the particular procedure used should be stated, 
so that even if other workers think it unsatisfactory 
they should at least have some basis for comparison 
with their own results. 

Wood and Rachinger do not give such experimental 
details in the results they have recently publisheda. 
In re-stating the claim that the broadening of X-ray 
reflexions from cold-worked metals is due to the 
smallness of the crystallites into which the grains 
are broken, they make no reference to our critical 
commentst .on evidence previously given5 in support 
of this claim, nor to the considerable amount of 
experimental work•-• which points to inhomogeneous 
internal strains as the principal cause of the 
broadening. 

There still remains, however, the striking agree
ment obtained for the yield stresses of a number 
of metals when the values of Wood's 'limiting 
crystallite size' are substituted in the expression that 
Bragg10 has derived theoretically. The main purpose 
of this present communication is to show that this 
agreement results also from the theory that the 
broadening of the reflexions is due to inhomogeneous 
internal stresses, the argument being as follows. 

Wood's 'limiting crystallite size' t may be re
garded as a parameter related to the broadening (3 by 
the relation 

t = t..f(3 cos 6, (I) 
where A. is the wave-length of the radiation, and 6 is 
the Bragg angle. (In effect, this is Wood's original 
definition, but the unfortunate name he proposed 
for the parameter has been the cause of much mis
conception.) In Bragg's theory of the strength of 
metals10, it is shown that the yield stress Y should be 
related to the true crystallite size tc by the ex
pression 

Y == mftc, (2) 
where n is the rigidity and a is the atomic diameter. 
If Wood's values for t are substituted for t11, Bragg 
showed that the correct order of magnitude for Y 
is given for a. number of metals. 

Combining equations (I) and (2), we have 
Y = m(3 cos 6ft... (3) 

. Now, according to Stokes, Pascoe and Lipson•, the 
y1eld stress should be related to (3 by the expression 

Y = E(3 cot 6, (4) 
where E is Young's modulus, which for the present 
purpose may be regarded as constant. 

Equations (3) and (4) may be written as 

n:(3cos6} 

andY s:e (3cos6 

y 

(5) 

it can be shown that nsf!.. and Efsin 6 are approx
rmately equal for the conditions of Wood's experi
ments. 

The ratio of these quantities is 
m sin 6 I s . 6 = 2(1 +a))._ Sill ' 

(6) 

cr is Poisson's ratio. Sin 6 is almost exactly 
Ulllty, because Wood uses only the back reflexions 
and, since cr =:: 0·3, ' 

nssin6 a 
E 1.. .:::: 0·4 5;: • (7) 

For most of the metals considered, a=:: 2·5 A., but 
A., of course, is different for different radiations. We 
may, however, take the two radiations quoted by 
Wood5 as examples; for cobalt Krx, 0·4sft..!:::::: 0·55, 
and Krx, 0·4sf!.. c:::: I·4. Thus the 
coeffiments ?f equatiOns (5) are approximately equal, 
and approxrmately correct values of Y follow from 
either of them. 

In. to between the two equations, 
quahtat1ve work IS useless ; quantitative results 
for the of (3 with both 6 and A., are necessary: 
and we that these results have already been 
produced m the papers quoted in this communication. 
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Absorption of 12•5-mm. Wave-length Electro
magnetic Radiation in Supercooled Water 
WE have recently succeeded in measuring the 

radio waves of wave-length I2·5 mm. 
m transmiSSion through water in the supercooled 
state in layers of varying thickness up to several 
millimetres : the lowest water temperature so far 
reached in this work is - 7° C. 

complex refractive index of an absorbing 
medmm may be expressed as (n - jx), and our 
measurements have led to a determination of the 
absorption coefficient x. It is well known that if 
such an absorbing medium is inserted in a wave-
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