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In a recent paper [a"3 a new Finite action solution
of the SUQRJF self-duality equations /5DE/ was found with
fractional Pontryagin number 3/2 < This implies that there
are hitherto unsuspected contributions to the functional iInteg-
ral which might be of physical importance.

Our paper was severely criticized, and it was
claimed that our solution was wrong N23 . Although the criti-
cism of Ref_.f 23 1is based on simply misunderstanding our paper
we find it worthwhile to explain why it is not relevant to our
solution and we try to elucidate some subtle points concerning
the possibility of fractional Ponryagin number.

Here we reiterate the main puinis concerning the
solution for details we refer tofll -

The crucial point was that we solved the SDE in
Rﬂ\ 32, that i1s we left out a two dimensional sphere of RZ
We covered Rz\ Sz with coordinate patches P /7 i = 1,2 /

and the gauge field, Ag, , is given as

With the assumption of folur dimensional axial symmetry
= Mr,z>) [/ r = + yN + 2?2/ can readily be

si =FRM r+ 0

where G~(r + iz) 1s an analytic function in P”; however,

outside PN i1t has a cut. The cut of starts from the branch



singular at the origin. After continuing back the solution

/ in a distributional sense / to the origin, they found that
the Yang-Mills equations were satisfied only if one introduced
a pointlike source. In our case we found that there 1is no
source term.

We remark that our solution can obviously be
extended to S~\ S2 but not to the whole S”. Since we work on
a manifold with boundary, it appears quite likely that the
invariant would make the index of the Dirac operator an integer
number"b" e

Finally we mention that solutions with arbitrary
real topological charge greater than 1/2 exist.

In conclusion, we showed that a}ﬂough our soluti-
on does not represent a connection of a principal SU™2) fTibre
bundle over R™ only over S2, it solves the sourceless
Yang-Mills field equations, and there is no a priori reason
not to take iInto account iIn the semiclassical approximation.
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"point"” / which is iIn our case 52 /. This 52 is not movable by
gauge transformations, and our solution has a singularity there.
We solved the SDE leaving out this singular surface, however,
we were able to demonstrate that the soilice-free Yang-Mills
equations / ancT the SDE of course / are satisfied even on this
So in a distributional sense.

The problem raised in [21 was that our solution
is not a connection over R®, and it is not possible to continue
NO, p

-s back to S© in such a way as to obtain a connection over

r
RN. This i1s of course true, however, as it was already siessed
in bl our solution iIs a connection over RA”™ S”~_ and it was
never claimed to be extendible to a connection over R”. There
is no surprise here, since it was known for some time that in
this case only integer topological charge is permitted M [

Since the singularity of our solution on 82 is
not a gauge artifact it represents a new, non-instanton type
configuration* The rather interesting property that it has
finite action,and it solves the SDE and the source-free Yang-
Mills equations in R makes one wonder if these new solutions
would be important in the evaluation of the functional integral
in the semiclassical approximation.

Physically one is interested in finding classical
field configurations which are saddle points / finite action /
even if these solutions are not connections over R”™.

It is worth pointing out that our case is analo-
gous in a sense with the well known Wu-Yang monopolé £4J

The YAi-Yang monopolé solution does not give rise to an SO(3"

principal fiber bundle over R / only over R3\ /, as it is



ABSTRACT

It is argued that the recently found fractionally charged self-dual
solution is relevant.

AHHOTALVA

NMokasaHo UTO HeAaBHO HalileHHoe caMo-Ayas/ibHOe pelleHWe C APO6HLIM TOoMonoru
YECKNM 3apsiioM MOXeT MMeTb 3HaudeHue.

KIVONAT

Megmutatjuk, hogy a nemrég talalt tort toltésl ondualis megoldas fizi
kailag relevans.
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