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ABSTRACT 

A method of discriminating between rapidly 

moving electric and magnetic charges is proposed. The 

scheme relies on detection of the polarization of 

Cherenkov radiation. 

LBL-4217 

It is well known that an electrically charged particle.rapidly 

traversing a dielectric medium· emits Cherenkov radiation.1 This 

radiation is linearly polarized: Maxwell's equations together with 

rotational symmetry demand that such a photon carry polarization vector 

lying within the plane sp:~.nned by k , the 3-momentum of the 'photon, 

and · p , the 3-momentum of the charged p:~.rticle. Similar arguments 

·show that Cherenkov radiation accomp:mying the p:~.ssage of a magnet

ically charged p:~.rticle be polarized p:~.rallel to k'x ~ • This 

fundamental difference allows a definitive discrimination between 

rapidly moving electric and magnetic charges. 

A potentially practical instrument can be made by the simple 

modification of an existing device.
2 

One merely sandwiches a linear 

Polaroid sheet between the Cherenkov radiator and the sheet of high 
. , 

speed photographic emulsion •. As described by Pinsky, et al., the 

-2-

device is without the Polaroid. Th~y report seeing the expected 

(circular) Cherenkov signature on the emulsion for the passage of 

(normally incident) electric charges. Let r and e be polar 

coordinates in the emulsion with origin at the point of impact and the 

x-axis parallel to the optical axis of the Polaroid. For an ideal 

instrument, the exposure intensity would be f(r) cos
2 e for elect~ 

and g(r) sin
2 e for magnetic charges normally incident. The func-es 

f and g depend On the .speed Of the pl.rticle, its charge, as well "f!-.. S 
... ~,~.. .. 

the geometry of the detector and its E and ~· 

It is clear that this method does not rely on such details as 
,J!.,, 

range-energy properties, binding properties, or stability properties 

~-of charges. The only assumptions are that the charges are sources for 

the electromagnetic field. 

One likely source of potential confusion of the discriminat:i.Ozi.· 

is from incidental radiation emitted by knock-on electrons, etc. 

Pinsky, et al. report overcoming this problem by making the Cherenko\7-J 

radiator thin ("'10- 2 em). This raises the problem of fitting in thW 

much thicker Polaroid sheet. This could be accomplished by the 

expedient of applying a p:~.inted-on polarizing layer a few microns 

thick. 

Recent experimental evidence3 indicates that such a device as 

here sketched may be of some general interest. 
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