
Theta-functional approach to the theory of
non-ab elian m onopoles

Proposal for MISGAM grant application
Applicant: V .Z .E nolsk i (K iev) H ost: H .W .B rad en (E d inbu rgh )

The construction of families of explicit solutions to the monopole
(B og omolny ) eq uations in the case of g aug e g roup su(2 ) and hig her
charg e (n ≥ 2 ) remains an important and unsolv ed prob lem. H itchin
d ev eloped an alg eb ro-g eometric approach to the prob lem b ased on the
A D M H N (A tiay h-D rinfeld -H itchin-M anin-N ahm) construction. H ere
each monopole solution of the theory is b uilt from a compact alg eb raic
curv e w hose mod uli are constrained b y a numb er of non-triv ial con-
straints, the so-called H itchin constraints. A t the present time only a
few non-axially sy mmetric monopole curv es are k now n: these possess
P latonic sy mmetry and d o not ad mit the theoretically possib le numb er
of free parameters.

In recent pub lications [1 ]-[3 ] H .W . B rad en (host) and the applicant
hav e ob tained a numb er of results relev ant for reconstructing the g aug e
and H ig g s potential of the und erly ing fi eld theory . These are b ased on
theta-functions appropriate to the monopole curv e. The implementa-
tion of these functions inv olv es routine (b ut technically complicated )
d ata req uiring a d etailed k now led g e of the curv e (its mod uli, peri-
od s, homolog y b asis etc.). The aforementioned prob lem of fi nd ing new
monopole curv es b ey ond those w ith P latonic sy mmetry how ev er re-
mains unsolv ed thoug h strong partial results hav e b een ob tained .

In searching for new monopole curv es w e concentrated on the fi rst
non-triv ial case, that of charg e three, w here the curv e of g enus four
w as assumed of the form y3 = (x − a1) . . .(x − a6). U sing mod ern
and old inv estig ations of this curv e w e d ev eloped analy tic and numeric
machinery that seems suffi cient to solv e the prob lem in this particular
case. A t the moment w e conjecture that: T h ere are no ch arge th ree
m onopoles associated th ese cu rves beyond th at w ith te trah ed ral (Pla-
tonic) sy m m etry .

The applicant’s v isit to E d inb urg h U niv ersity aims to complete our
inv estig ations of this prob lem: either to prov e the conjecture or to fi nd
a counter example (w hich w ould b e ev en more impressiv e). To this
end w e hav e d ev eloped sev eral new tools, b ut to complete our task the
author’s need time tog ether.

In our unpub lished w ork w e recently found that our analy sis can b e
extend ed C3 cy clic monopoles

w3 + α wz 2 + βz 6 + γ z 3
− β = 0
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and we believe this family of curves contains new monopole curve.This
latter analysis involves Braden’s graduate student A.D’Avanzo. He
also has another PhD student, Timothy Northover working on related
matters of finite-gap integration who will benefit from a visit.
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