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The SO(3) Vortex Equations
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Orbifolds
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Orbifold Bundles
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Gauge Group and Circle Action

ei✓ · (C,⌥ ) = (C, ei✓⌥ )

Projectively Flat connections:
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Abelian Vortices
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Moduli Space

Kahler manifold of complex dimension

dimC M(⌃, E) = g� 1+ c1(detE)+n�n0 �
nX

i=1

b�i + b+i
ai

where n0 = #{i | b�i = b+i }

Smoothness at the flat connections:

c1(E) > 2c1(K⌃) = 2
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A Morse-Bott Function

µ(C,⌥ ) =
1

2
k⌥k2

L2(⌃)

µ(CL,↵) = ⇡(c1(E) � 2c1(L)) at (CL,↵)

ind(E,L) =

2 [g � 1 + c1(detE) � 2c1(L)]
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ai

+ n� +
X
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ai

3

5

where
✏i = 1 if bi = b+i , ✏i = �1 if bi = b�i , n� = #{i | bi = b�i < b+i }

Criticalpointsof ie fired pointsofS actions
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Spin-u Structures

V = S ⌦ E

(
c1(t) ⌘ c1(s) + c1(E)

w2(t) ⌘ w2(ad(E))

SO131moneydens on 3manifolds

by
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SO(3) Monopoles
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Fixed Points

• Flat connections:

F 0
B = 0

• Seiberg-Witten Monopoles:

⇤FBL + ⇢�1(  ⇤)0 �
1

2
⇤ FBdet = 0

DB = 0

If  ⌘ 0 then w2(adE) = 0.

too
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The Case of Y = S1 ⇥⌃
V = (C�K�1

⌃ )⌦ E = E � (K�1
⌃ ⌦ E)

 = ↵� �

• � ⌘ 0: (B,↵) can be identified with an
SO(3) vortex on E

• ↵ ⌘ 0: (B,�) can be identified with an
SO(3) vortex on K⌃ ⌦ E⇤

• Last case goes away if c1(detE) > 2c1(K⌃)
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Food for Thought

http://www.carbslow.com/styled-11/
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HI#(Y ) and ]HM(Y )
Conjecture [Kronheimer-Mrowka]

HI#(Y ) ' gHM(Y )⌦ C ' dHF (Y )⌦ C
4

L HI Y Ts

In particular
HI S Iz HI CTD I one dimensional11

S XT22



Blank



SO(3) Vortices on T 2
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vortex
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Seifert Manifolds

r1 = d� ⇡⇤(rLC
⌃ )

Vcan = (C� ⇡⇤(K�1
⌃ ))⌦ ⇡⇤(E)
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MOY for SO(3) Monopoles

•  = ↵� �
• � ⌘ 0: (B,↵) can be identified with an
SO(3) vortex on E0, where detE0 ' detE

• ↵ ⌘ 0: (B,�) can be identified with an SO(3)
vortex on K⌃ ⌦ E0⇤, where detE0 ' detE

• Last case goes away if c1(detE) > 2c1(K⌃)
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⌃(2, 3, 5)
• a1 = 2, a2 = 3, a3 = 5
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30
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• L0(1, 1, 1) satisfies

c1(L0) =
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⌃(2, 3, 5)

c1(E) > 2c1(KS2(2,3,5)) = 2
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⌃(2, 3, 5), detE ' L0(1, 1, 1)

Isotropy M⇤(⌃, E) # Flat # Ab. Vor

((0, 1), (0, 1), (0, 1)) 6= ;, d. 2 one 1 (ind 2)

((0, 1), (0, 1), (2, 4)) ;, d. 0 one (iso) ; (bad iso)

((0, 1), (0, 1), (3, 3)) ;, d. �2 ; ; (bad iso)

((0, 1), (2, 2), (0, 1)) ;, d. �2 ; ; (bad iso)

((0, 1), (2, 2), (2, 4)) ;, d. �4 ; ; (bad iso)

((0, 1), (2, 4), (3, 3)) ;, d. �4 ; ; (bad iso)

5
x x
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Casson invariant f flat connections

Sw monopolies

flatconnectors 2 SW monopoles



⌃(2, 3, 7): detE ' L5
0(1, 1, 2)

Isotropy M⇤(⌃, E) # Flat # Ab. Vor

((0, 1), (0, 1), (0, 2)) 6= ;, d. 2 one 1 (ind 2)

((0, 1), (0, 1), (1, 1)) ; d. 0 ; ; (bad iso)

((0, 1), (0, 1), (3, 6)) ; d. 0 one ; (bad iso)

((0, 1), (0, 1), (4, 5)) ;, d. 0 ; ; (bad iso)

((0, 1), (2, 2), (0, 2)) ;, d. �2 ; ; (bad iso)

((0, 1), (2, 2), (1, 1)) ; d. �4 ; ; (bad iso)

((0, 1), (2, 2), (3, 6)) ; , d. �4 ; ; (bad iso)

((0, 1), (2, 2), (4, 5)) ; d. �4 ; ; (bad iso)
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What is next?
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Thank you!

https://christophergbaker.com/blender-3d/


