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ABSTRACT 

“GENERALIZED CHERENKOV RADIATION FROM TACHYONIC SOURCES” 

(A Dissertation Presented to the Faculty of the Graduate School of Arts and 
Sciences of Brandeis University, Waltham, Massachusetts.) 

By Edward B. Rockower 

We have investigated the possibility of a generalized Cherenkov radiation which 
might result from the coupling of a superluminal (tachyonic) source to a short 
range "massive" field. We have mainly focused on the properties of this 
"generalized Cherenkov radiation" by tachyons in a vacuum. The complementary 
problem of the source dynamics was also investigated and its relation to 
Cherenkov radiation elucidated.  Our results include an equation for the 
acceleration of tachyons showing quantitatively the fact that force and 
acceleration can be in opposite directions for tachyons, and the relation of this 
equation to Cherenkov radiation. 

The Lorentz boost transformation of the acceleration of a tachyon is derived and 
shown to admit of the possibility of reversal in sign. This is contrary to the case for 
ordinary particles, but necessary to the Lorentz covariance of Cherenkov 
radiation. The consequences of conservation of four-momentum during 
generalized Cherenkov radiation were then derived. 

The subject of recoil of the particle was further pursued by a calculation of the 
trajectory resulting from Cherenkov radiation in configuration space for a classical 
tachyon, and more generally for each component of a wave packet in momentum 
space.  The two are shown to be consistent and equivalent to the same Lorentz 
covariant energy loss rate for a tachyon.  Reasons are presented which indicate a 
large value for this rate.  We calculated the properties of the generalized 
Cherenkov radiation beginning with an analysis of the relation between the 
energy of the emitted massive particle and the angle of emission. The existence of 
a minimum value of the wave vector was derived, depending on the mass of the 
radiated field and thus absent for electromagnetic or other massless fields. 



The details of calculations of the generalized Cherenkov radiation were then 
presented for a c-number non-recoiling source and for a quantum field theoretic 
model.  They are shown to agree within certain approximations with each other 
and with the previously derived Lorentz covariant form of the energy loss rate.  In 
addition we find that due to the presence of a kmin there is the possibility that the 
generalized Cherenkov radiation may be partially or wholly suppressed. This 
potentiality does not exist for electromagnetic or other massless Cherenkov 
radiation because of the absence of kmin in the latter cases. 

The value of the power radiated in various directions is found for an arbitrary 
form factor. In the appendices of the dissertation, the form of Cherenkov 
radiation is found for accelerated particles and the details of the form factor for a 
tachyon are derived, among other results referred to in the text. 

 The application of our results was then made to the analysis of experiments 
already performed, resulting in conclusions different from those previously 
reported. We have also suggested new directions for experimental efforts 
based on our calculations. 














































