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arbitrary moving charge from its Coulomb's field'. Strange to say, 
those obtained from this transformation agree perfectly with the 
field usually obtained through the solution of Maxwell's equations. 
This not only demonstrates that our physical idea Is probably correct, 
but also shows how remarkable Maxwell's equations are, in perfect 
harmony even with this Idea of relativity of acceleration. The inverse 
coetllclents, solved from the above by detenninant methods, should 
give the field as observed by an accelerated observer but due to a 
charge at rest. The results agree, using the apparent velocity and 
acceleration, beautifully with the field due to an accelerated charge. 
I think this can be experimentally verified. Can we now believe in 
the relativity of acceleration ? 

The contraction coefficients or effects are remarkable when we 
compare them with the results deduced from Einstein's principle of 
equivalence and his gravitation theory. But I believe the advance 
of the perihelion of Mercury and the dellexlon of light beams can be 
obtained without the use of his theory of gravitation•. 

The relative nature of acceleration is apparent when we remember 
that at every instant the relativistic formulre of Lorentz were used, 
that is, the motion has been relative all the time. The inverse trans­
formation coefficients illustrate such relativity most clearly. 

Some new difficulties come in when we assert the relative nature of 
acceleration. Acceleration is not like uniform motion, which Newton 
claims does not need any cause to maintain it. If I accelerate, I shall 
find that all the matter in the universe is accelerating towards me. 
What are the causes for such en bloc motions ? (This difficulty also 
appears for uniform motion, though It is usually ignored. It is also 
strange for the en bloc uniform motion of all the matters in the universe 
i/I move uniformly.) I shall not take Einstein's principle of equivalence 
as the answer, for it might equally well be asked where the gravitational 
field comes from, as gravitation must be caused by matter even in 
Einstein's general theory. 

I cannot answer these questions at present (this paper is far from 
complete, and would not be presented for publication if not for the 
fact that our University is moving to Hangchow and will not settle 
down for at least six months), but I wish to point out that these 
en bloc accelerations are not quite true, and that the acceleration is 
not quite arbitrary as we may think at first when considering a man 
walking arbitrarily. Acceleration, as we know, is connected with the 
distance of the particle from other particles and 'a man walking' 
Is an intricate macroscopic many-body problem. However, on multiply­
Ing the general otj'iJt' coefficient by m,c', 

m 0c2 
..1..., 

1 m v2 + r'F 2 0 ,, 

we see that it must be in the nature of energy. The first term corre­
sponds to Einstein's kinetic and rest energy, the second term must 
correspond to potential energy. But the potential energy is ordinarily 

defined by an integral V = - [JJ.;J;. :For the two expressions to 
agree, it is necessary that, for:small velocities and large:distances, 

V = rFr = - F · dr. ! - -
The only solution of this equation is F = J.fr', where ;. is an arbitrary 
constant .. Thus we see that the ordinary notion of force, at least in 
this _spec1fied inverse square law, is Intimately connected with the 
relativity of acceleration, and there is really not much difficulty in 
getting rid of the idea of force altogether. 

Finally, I wish to thank M. H. Wang, K. C. Chen and S.C. Kiang for 
collaboration and for their valuable suggestions. I must also thank 
Prof. K. C. Wan!!; Prof. T. L. Ho, both professors of physics in this 
University, Dr. Y. F. Tseng, deputy chief secretary to the Central 
Executive Committee, and my young brother Dr. C. P. Soh, publisher 
of the Shanuhai Herald, for "help and constant encouragement. To 
my brother especially, who has aided me financially, I tender my 
deep gratitude. 
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Effect of Dyeing, Mercerizing and Intensively Delignifying 
jute Fibres on their Structure 

THOUGH jute is a commercially important fibre, the study of its 
internal structure has not received so much attention as other cellulose 
fillres such as cotton and ramie. X -ray Investigations of jute have 
recently been started in India. Banerjee and Roy' have found that 
the lattice structure of the cellulose crystallites in jute is identical 
with those in other cellulose fibres. The presence or absence ()f resins, 
fats and lignin does not produce any change in this structure. They 
ha\:e also found that the mean dimensions of the cellulose crystallites 
In JUte are of the order of 62 A. along the 'fibre axls and 25 A. and 
40 A. along the a and c axes respectively, so they are much smaller 
than those in ramie or cotton. The work is being carried out by Sircar, 
Rudra and Saba'. 

(a) (b) 

(c) (d) 

a, RAW JUTE DYED WITH CONGO RED. b, RAW JUTE DELIGNIFIED. 
c RAW JUTE MERCERIZED AND DYED WITH METHYLENE BLUE. 
d, RA:W JUTE DELIGNIFIED AND DYED WITH METHYLENE BLUE 

X-ray photographs of jute fibres that have been subjected to in­
tensive delignificatton have been taken by us. We have found that 
extensions of the spots take place so as to fo.rm arcs them 
along the directions of the rmgs. The pos1t10ns _of 
maxlmum Intensity on the spots or theu diffuseness atonil the rad1al 
direction a re quite unaffected (.Fig. lb). Th1s shows that lattiCe structure 
of the cellulose crystallites and their sizes are unaffected, while their 
ordering along the fibre axes has considerably deteriorated. The milder 
delignificatlons, however,_ as noted by the prevwus do not 
produce this change It IS therefore concluded tha t a fractwn of the 
lignin ln jute helps· to align the cellulose crystallites to parallelism 
and form bundles or fibrils of cellulose. This part of the lignin is much 
more ditllcult to remove than the remainder, in which apparently 
these fibrils are imbedded. . . 

The effect of dyeing raw, completely deligntfied and partially 
mercerized jute fibres with Congo red and methylene blue h!'-s _also 
been studied by X-rays. In the cases of raw (Fig. l,a) and dehgnifled 
jute fibres , it has been found that the X-ray does not 
any change showing that the crystalline portiOn remains 
in structure as well as in alignment with respect to the fibre ax1s. 
It Is particularly interesting that the dishevelling that is produced 
by the Intensive delignification also remains. unchanged . (l<'ig. 1,d). 
This shows that the absorption of these orgaruc dyestuffs IS a super­
ficial effect. Jute fibres treated with 25

0
per cent caustic soda solution 

at a t emperature between 25° and 30 C. for half an hour showed 
dlffraqtion spots corresponding to both natt ve cellulose as well as 
mercertzed cellulose. Dyeing by means of these o:ganic dyestuffs 
also did not, in this case, produce any change In this partially mer­
cerized structure (Fig. 1,c). So the crystallttes mercerized cellulose 
also are quite unaffected by the process of dyemg, both as regards 
internal structure as well as alignment. 

We wish to thank Prof. K. Banerjee for suggesting the problem 
and for advice during the progress !Jf the work. 
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Resistivity of Thin Nickel Films at Low Temperatures 
IN an earlier communication', we reported on measurements on 

the electrical resistance of thin nickel films. We found at that time 
that for a thickness greater than 40 ml' the films possess a positive 
temperature whereas for smaller thicknesses !he 
ture coefficient is negat1ve. The films were made by cathodic sputtermg. 

We have now measured the resistance of such films as a function 
of temperature down to liquid helium temperatures. We were able 
actually to observe that, on cooling films thicker than 40 ml' down to 
very low temperatures, the electric resistance . passes through a 
reversible minimum and the temperature coetllCient changes from 
positive into negative. The nearer the thickness approaches to 40 mp , 
the more the minimum in the resistance curve Is displaced towards 
higher temperatures. So we were able to observe that for one resistance 
the minimum was In the neighbourhood of about 150° K. In the 
accompanying figure are curves obtained for three films sho\\ing 
minima In the resistance curve. 
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