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Abstract.- we exhibit expressions, in terms of Pauli matrices, which directly generate Lorentz transformations in
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In space time an event is represented by (xj):(ct,x, y,z), j=0,...,3, with  the metric

(g jr): Diag (l,—l,—l,—l). If it is necessary to employ another frame of reference, then the new coordinates X' are

connected with X' via the linear transformation:
X! =L'"x" , @)
where the Lorentz matrix L verifies the restriction :

i ro_ @
L'a grj Ly = Qap
because the Minkowskian line element must remain invariant under L , that is, YrYr = XrXr.

From (2) we see that L has six degrees of freedom, which permits to work with four complex numbers &, 3, 7,0 such

that ad — By =1, then the components of homogeneous Lorentz transformation L can be written in the form [1-4]:

E(owz T Lolzi(a*ﬂ+}/*5) + ce,
2_;(a B76) + cc . L% = laa” ~pF"+ 1 =&7) .
o—;(ay—kﬁé') + cc |_11=;(a5+ﬂy*) + .

|2<a5+,8;/) L oce L13=;(a7—ﬂ*5) v oce
Lzo—iz( 85) ¥lce, L21=i2(a5*+ﬂ7*) L4 ®
Lzz—;(aé By cc. L23:;(a7 +88) + cc
LSO_;(aa BB -y ) L31:;(a*,3—}/*6) + cc
L32=;(a*,8—7/*5) = Co L33=;(aa*—,8ﬂ*—;/7*+55*) ,

where c.c. means the complex conjugate of all the previous terms. Therefore, any complex 2x2 matrix [4-7]:

U:(j gj . DetU=ad-py=1 @

generates a Lorentz matrix via (3).

The following relations, which are not explicitly in the literature, give us directly all the components (3):
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()

Lﬂoziay”er . 4=0..3, L :-E%kRik , v=123

v

such that:

* *

U= ;* g . Q=UU ., R=U'U , )

with the Infeld-van der Waerden symbols [8-11]:

where Cj, J =X, Y, Z are the known Cayley-Sylvester-Pauli matrices [4, 6, 12-14].

The expressions (5) show explicitly a direct relationship between L and U , which may be useful in applications of
spinorial calculus [11] in Minkowski spacetime.
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