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Simple Derivation of Sehwinger’s Quantization Relation
between Electric and Magnetic Charges.
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Diac () has shown that the existenes of magetie charge (oonopales) g implics
the quantization of clectrie charge o, feo Zge = e, whore »oie an infomer, Howeyer,
AcwiNGER 1 e reeontly elnimed that the earveel relulion is actually

(1) ge = whe .

Schwinger’s derivation s gquile complicated so. with the intendion o obiaining s
shraighiforward devivation of fthe quanbizalion condilion, Frasces (%) analvsed  the
eolution of Behridinger's eqnation for o eharge ¢ in o unilovin magnetio fisld 8 pro-
dueed by an infinile plane sheot of total magnetie charge g0 o obitained ge = (i o 8 e,
Hewever, his analysis is ineomplete beeanse he nogleeted cleelron gpin (e, he con-
sidered (he Landan {1 eondribution to e guantization of eleclran orbite in s plane
perpendicalar to ) bob he weglected the Pauli (%) eanteibulion).

Congider the motien of o celativistie electron in o magnetie feld 17 = 7T, pradioesl
Iy an infinite plane sheet of wolal mageetic elhiarge g e the sy-plane. The energy cioen-
values resulting from o solution of Dirae's equation are (%Y (eonecforth we tale &
=g == 1, where @ is the masd of Lhe electvon)

(2 B =1+ P+ 2end, =11, & ..
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Thus, the msinentam Py oo che ayaplane is quan izl aeeonling e the reladion .F."j_ ZeinH
Now. in oeonfrash ko Ghe elaszical molion, we cannod say that bhe electeon trajectory
in the my-plane 33 o0 eirele of eading & This aeises from the faet that there ia an un
eoertainty in loeating the centre of the electron orbit (%) with the resnlt chal cha s
ioguaadentic Hoetualion soperimposed opon the eivealar grocion (=7 However, we ean
ghill falle abont e vading & of the eguilibeinm eivele aboud whicl 1he foetaations talke
place (%1, This eading corvegponds Lo the position of mnximwn charge density ) and

ig miven by (%0}
(8 = (2njedi} .

[t fallows that &= P el in agrecmend (5% with $he elassical result. Thns the
magietio a7 oeoclosed within these guaniiaed cleetron orbits s

i4) P= Rt = xine.
But "= Zag, Thierelore,

(3] e = 1,

which s Schwinger’s (5 quanbizgation relation.  Inoaddition, it s intereating to noele
Pleal dhe magnetie los ig guantized o anits of Zebele, dhe oviginal anit dervived Ty
Lo (M in his aliseussion of quandized e theongh o supereondneding ring,

[y Rl (7, eq. (2583).
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