
A Dirac-like equation for the photon

This article has been downloaded from IOPscience. Please scroll down to see the full text article.

1981 J. Phys. A: Math. Gen. 14 2173

(http://iopscience.iop.org/0305-4470/14/8/038)

Download details:

IP Address: 129.252.86.83

The article was downloaded on 30/05/2010 at 14:45

Please note that terms and conditions apply.

View the table of contents for this issue, or go to the journal homepage for more

Home Search Collections Journals About Contact us My IOPscience

http://iopscience.iop.org/page/terms
http://iopscience.iop.org/0305-4470/14/8
http://iopscience.iop.org/0305-4470
http://iopscience.iop.org/
http://iopscience.iop.org/search
http://iopscience.iop.org/collections
http://iopscience.iop.org/journals
http://iopscience.iop.org/page/aboutioppublishing
http://iopscience.iop.org/contact
http://iopscience.iop.org/myiopscience


J. Phys. A: Math. Gen. 14 (1981) 2173-2174. Printed in Great Britain 

COMMENT 

A Dirac-like equation for the photon 

T L Chow? 
Humboldt State University, Arcata, CA 95521, USA 

Received 11 February 1981 

Abstract. It has been shown recently by Jena e t a /  that a Dirac-like equation for the photon 
can be obtained as the zero mass limit of the Duffin-Kemmer-Petian equation for massive 
spin-one particle with appropriate identification of the DKP spinor with electromagnetic 
field strengths and potentials. It is the purpose of this comment to show that a Dirac-like 
equation for the photon can be obtained in a straightforward manner, without invoking 
either'the DKP equation or the complex combination of the electric and magnetic fields. 

We first consider Maxwell's equations in free space without sources. It is sufficient to 
take (in Gaussian units with c = 1) 

V x E = - aH/at v x H = aE/at. 

Since V * E = V * H = 0 follows from these if they are imposed as conditions at t = 0. 
If we introduce 

and 

-1 0 0 ;  i 0 -1 0 1  
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then the two Maxwell’s curl equations become 

p” a,$ =; 0 

where a. = a/axo = a/at ,  a, -- a j d x , ,  i = 1 , 2 , 3  and the summation convention has been 
used on pL(p = 0-3). 

In free space with sources, the two Maxwell’s curl equations are 

0 X E = -aH/at v x H = aE/at i- 4 r l  

V - E = 47rp and V * H = 0 follow from these and the conservation equation (V a j + 
ap/at  = 0) if they are imposed as conditions at t = 0. 

If we further introduce 

the two Maxwell’s curl equations with sources become 

p” 2&* = 4 r J .  

It is easily verified that the above equation and its adjoint follow from a Euler- 
Lagrange variational principle using the following Lagrangian 

2 = -&jp ir dw* - a,@ @*) + 2 7 4 J  + &). 
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