





















































































































IOnthehomologyofasymptoticmonopolemodulispaces
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Outline

Background magnetic monopole moduli spaces Mx p 2

Gibbons Manton toms bundles p 6

Asymptotic monopole modulispaces M A partition of k p 9
Kottke Singer

Homologicalstability p 13
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Let ten kis.sk

Then Hi Miens He Matney if ns 2i

Proof nonlocal configuration spaces
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Badgering
2

Maxwell's_equations of electromagnetism

E electric field D E 4age

B magnetic field D B 419m

Sent electric magnetic chargedensity

germ
electric magneticpoint charge ofparticle

Symmetric under S action that rotates GE etc

All charged particles observed so far lie on a line

19m

1m

Convention O 0

Di 1931 If magnetic monopole change Im then all electric

charges are quantised QM 9mg is quantied

Hagulamomentum

oftheEMfield

Solutions to M E with magnetic monopoles but not

defined on all of 1123

Diracmonopoles mon
dfna ray
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t Hooft Polyakov 70s

BPS monopolesFosadSommerfielallyPae

Solus to a different set of equations Bogomolny eg's

Defined on 1R

Behave like Divae monopoles at large distances

M moduli space of BPS monopoles

solus to Bogomolny equs gauge
1IE Ehe

I M 2

Partof the data is
1123 su 2 1R

2 and's at a 1123 Bro 1s R 03

The magnetic change ofthe soln degree of alwayspositive

My component of total charge k

4K dim hyperKahler manifold

admits free action of S 1123

totalphase translation

and Ni MY sixes is hypeKahle ofdim 4k 4

Er I
Quesins

Nk Mr s



Eg M S R 4

N
Prasad Sommerfeld

N Atiyah Hitchin manifold 4dim

The
Donaldson 84 BoyerMann 88

My CIP GP rational degree K based

ba

It.nowion one

but 1123 action is not obvious to see

adf.FI imgobvins

f pair of moric poly's of degree k
with roots in common

Core

MK ZP

Eff
space z p
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Homology os

5 Mu Z

The Segal 79

maps My Mum inducing on it for ifk

hence also on Hi

and him Hx Mu him He Bx

The Cole Cole Mann Milgram 91

Hx Mu Hx Bau

NEGIMk Pjs B Ba

commki fromPeterson78

Call Me

He isom that makes this commute
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Gibbons Mantntomsbundles

Wam.pe winding s

F 1112 add config space on IR

H 2 2 Wi 1 1 ics n

Uat 115

Hom PBn 2

Wi PBu 2 winding of ith stand around
in strand

inducedby Fn R2 s s

forget all pts except pi and pi
translate so that p 0

normalise rescale so that Ip I 1

2lineacombinationf fcaendigoffn.cat
ofwi

withyDeckel

principal2bundle
overCRI
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Higher dimensions

FI Z wi 1 En

F Rd sd t

Wi α sd1

Dimensions

Recall that H X c o principal s bundles

12E.mn ofrie
FIIt.Fixd

kin kn Katz

For 1E5En let Si prin S bundle class
n

by Eggki
is

F IR

Gibbons Manton toms bundle

Tx IQ si E Itn
particle with eachof
theotherparticles
weighted by X

Fu R
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Interpretation

A point in Tx consists of

An ordered configuration in 113

For each config point an S parameter that

encodes its interaction with all the

other points weightedby

One dimension lover the analogueof is a

paramete ie an integer that records the total

winding of one pt around the others

weighted by d



g

Asymptoticonopoleoddspaces

Recall Bordconstruction

P
principal G bundle G acts on P

F any space with action of G

diagonalaction

PyF PXF

bundle over X with fibre F and str group G

Eg principal
2
2 bundle

Icp
associated

11 line bundle

double covering
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Recall that UK has an action of S

Def ki kn Kibl

M Tx Yg Mk x Men

Boel construction

F IRS

In acts on 2

Ʃ stabiliser of Ki kn

Mx IT E

F Rs Ʃ C Rs

fibre product of symmetric powers of
My for different K



Note Actually use normalid config spaces centreofgas
and centred monopole spaces My 123

Eg M Rs s

So if K k kn 1 the Borel construction

does nothing and it Tx

Mx T En

Note if K

then Ta trivial S bundle over C IRS

S

Ma s mu E

MK

FIEL'ooking at a monopole in R from far away we see

n clusters of different magnetic charges concentrated at

n points in
1123 Locally each one looks like a classical

non asymptotic monopole The structure of the

Gibbons Manton toms bundles encodes how the different

clusters interact with each other



12

Then Kottke Singer MemoAMS 20223

partial compactification of Mr

The codin 1 faces of a
full compactification

given by Q Mx

where X ki kn Kibl Éki k

Man My interior

M for X non trivial no 0 faces

Unpublished work of Fritzsch Kottke finger
extend this to a fall compact

Strata or rooted trees with leaves labelledby the

of
Limension integen

summinghok

of height d
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Homologicalstab.li

axn misud

The P Tillmann 22 23

Fix A ki kr

71

Set NEW Kinsk

Maeng Mather

inducing isom's on Hi for n 2i

Rink An easy corollary of Segal's result is that

Mckinska Mckigg.tt k
induces isom's

on Hi for ifk

Instead of increasing the change of a fixed

cluster our result studies the effect of increasing

the number of clusters of a fixed charge
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Ideffite genome result about

configuration spaces with non local labels

The M connected non compact manifold

Z based path connected space

En Ene

the

fibuations

Cim Cnicm
classical stabilisationmap

in_noose
basepoints

Assume that a T c z

b monochromyof Tn T C m haut Z

In

c so z
z 2 t

it
Then En Ent is homologically stable

Proofyfh.fm
sequence augment
reduce to proving twisted himstab for Cn m
w.v.tn a certain polynomial coeff system

this was proven in P 18
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Examples of En

Incm

E C.CM25ᵗʰ detent Z
Local labels

ÉTÉ Gibbons Mantar toms bundles

anything obtained from them by Borel construction

Kpoint constructing the lifted stabilisation maps

Need to understand pullbacks of
Gibbons Manton circle factors along

the classical stabilisation maps

Non exampled
Hurwitz spaces

the monodomy action is more

complicated and does not factor

through T Cn D In

Open what is the stable homology

E g I H
Mayes
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Towardsstablehomology

Idea
Mx is a configuration space where configs

are

equipped with pover loca data

Calculation of stable H of ordinary configuration spaces

no extra data uses ngmaps

magnifying glasses record what
the

config looks like locally new each point

cannot work for nos local data

Idea scan with many magnifying glasses

First step Theorem inprogress 25

Explicit model for stable Hx of ordinary
configuration spaces via multi ingmaps Uiigge.hn

ofTavia
pullbacks

Next Try to lift to Tx and Mx ofHopf
bundles


