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ABSTRACT

Three dimensional velocity transformations in special relativity can form quaternion group if
each is subject to a further rotation about the direction of the velocity through the same imaginary angle.

It may be observed that the usual form of Lorentz transformation in
three dimensional velocity,
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can be put, through a rotation of an imaginary angle & with sin 6 = ‘/—lf_;%—z

about the direction of the velocity axis, into the following elegant form:
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For, according to the formula given for space rotation about an axis,
see p. 103 of 1936 edition of Madelung’s Mathematischen Hilfsmittel, with

Now
coS a; = vvf , COS a,=%, Cos a3 = %, cos § = \/—ll—?’ sin 8 = ‘/%5,
we have
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The form (2) results when we apply (3) to (1).




238 HSIN P. SOH Vol. 8

As the ordinary forms (1), besides complication of the appearance of 22
in the denominator, do not possess the group property, that is, successive
applications of (1) do not lead to an expression of the same form, they have
many drawbacks. The transformations (2), while differing from (1) simply
by a reorientation of axes, which has no physical significance since the origin
moves with the same velocity v, vy, v: do possess the group property with
the combination rule
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inverse transformation —v.,—v,,— v, and non-connected operators

01=1'(xaaix"—xz aaxs) +i(x1_aax_"'"x4aixl)
0r= i Gt gl — 1 %) + it — 122 5)

03=i(xs'é'ax—1_x1_a%z') +i(xaa—ax‘_‘_x4 aaxs)

and possess no other algebraic invariant except #1’+a2?+as*+ x4 where 4=
zct. Hence (2) can be conveniently employed, especially as it can be
represented by Quaternions,
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with j=—ji=—k, #=—1, etc, in problems where the group property of
the ‘velocity transformations’ is required.
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