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Lorentz transformations via Pauli matrices 

Z. Ahsan 1, J. López-Bonilla 2, B. Man Tuladhar 3, 

1 Dept. of Mathematics, Aligarh Muslim University, Aligarh 202 002, Aligarh, India 

2
 ESIME-Zacatenco, Instituto Politécnico Nacional, 

Edif. 5, 1er. Piso, Col. Lindavista 07738, México DF;  jlopezb@ipn.mx 

3
 Kathmandu University, Dhulikhel, Kavre, Nepal 
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   In space time an event is represented by    zyxctx j ,,, , ,3,...,0j  with the metric 

   1,1,1,1 Diag jrg . If it is necessary to employ another frame of reference, then the new coordinates 
rx~  are 

connected with 
jx via the linear transformation: 
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where the Lorentz matrix L~
 verifies the restriction : 
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because the Minkowskian line element must remain invariant under L~
, that is, r

r

r

r xxxx ~~ . 

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

that 1  , then the components of homogeneous Lorentz transformation L~
can be written in the form [1-4]: 
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(3) 

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

 

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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such that: 
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(6) 

 

with the Infeld-van der Waerden symbols [8-11]: 
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(7) 

 

where zyxjj ,,,   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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