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Vector bundles on .7

Let T =C/A for a lattice A C C. Then TV :=Picy(T) ~ C/AY, where

N :={zeC|Im(Z) € nZ VI € \}.

The identification is induced by C > z+— (C,d7 +2d{) (C=T xC.)

™ is described as the quotient .#* = {(§,n) € C?}/ ~
(Em~@E+x.n-Ax) Ixen’

The identification is induced by (£,n)+—— (C,d1 +Adr +£dZ +ndQ).

(C, 07 +A0r +&dl+ndQ) = (C,91 +A0r +(E+X)d{ + (N -AX)d() <= x € A
The isomorphism is induced by py () = exp(2v/~1Im(xZ)) =exp(x{ —xZ) on T

Px(2) o (@r +Adr)opy(2) = (@1 +Adr) + xdT ~Axdl

The fibration .#* — TV is given by (£,n) — &.

Introduction

Let T be an elliptic curve over C. For A € C, let .#”? denote the
moduli space of line bundles of degree 0 with a flat A-connection.

= {(L,D*)|L € Pigy(T), D*:A-connection of L}/ ~

A flat A-connection is a differential operator D* : L — L® Q% such that
(i) D* (fs) = fD*s+ (Adr +d7)f -sfor f €C™(T),s€C™(T,L), (ii) D oD* =0.

The space .#” is affine space bundle over TV := Pigy(T)

Goal

1 The behaviour of holomorphic vector bundles on .#?
around . (Hukuhara-Turrittin type theorem, Stokes

structure....)

2 Application to instantons on TV x C.

#° =TV x C. We use the natural coordinate (z,w). We have a natural
diffeomorphism .#° ~ .#* given by

(&,n) = (z+AW,—AZ+W).

(=A0z+w)
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We have the projection Wy :.#° — C given by (zw) — w. The induced
C®-map .#* — C is also denoted by Y.

A holomorphic vector bundle on .#” is equipped with commutative
actions of d; and d,. We regard them as a generalization of a flat
A-connection on C through W.

A-flat bundle
A A-flat bundle on a complex manifold X is a C*-bundle V with a differential
operator D* :V — V © QY such that

DA (fs) = fD s+ (Adx +0x)f-s feC(X),seC?(X,V)
DA oD* =0
@ If X CC, a flat A-connection is given by commutative actions D\AN and ]DJ\’,‘T,,
satisfying

DY(fs) = fDAs+Adwf-s  DY(fs) = fDys+dwf s

Hitchin transform
Let X C C be an open subset. We obtain an open subset ll—’al(X) c.a’.

A-flat bundle on X = holomorphic bundle on Wy(X)

Let (V,D*) be a A-flat bundle on X. Because Wy: .#° — C is
holomorphic, Wal(V) is equipped with a flat A-connection D* on
0. We set

- 1, - 1

= A A R A A
d{-*leM‘z(DerDw% d"l' 1+|M2( ID)er]D)w)

We obtain a holomorphic vector bundle Wj(V,D?) := (Wy1(V),d¢,d,)
on Wy(X) c.z?.

Proposition We have the following equivalence:

holomorphic vector bundle

TV-equivariant (
on kPal(X)

A-flat bundle
on X




Push-forward
Let 4% be the sheaf of C*-functions on X.

~
Holomorphic vector bundle on Wy'(X) == flat A-connection on X

From a holomorphic vector bundle E, we obtain a ¢€3’-module W, (E)
on X:

Wo.(E)(U) = {C*-sections of E on Wy'(U)} (U C Xopen)

It is equipped with the actions of (1+|A[%)d¢ and (1+[A[?)d,. They
give a flat A-connection of W, (E).
L It can be regarded as “a A-flat bundle of infinite rank”.

We have a natural inclusion

(V,D}) C Wo, Wy (V, D) = (V,D}) © Wo. (€ ).

The analogy of holomorphic vector bundles on .#? and A-flat
bundles on C can be more acute around .

Recall .#* — TV is affine space bundle given by (£,n) — £.
We obtain the natural projective completion ]A, by adding n = .

Let T} denote {n = o}, which is naturally isomorphic to T".

A UT) (set theoretically)

@ We will consider vector bundles E on a neighbourhood of T2
such that E;, is semistable of degree 0.

@ E has a kind of Stokes structure, if A #0.
(The case A =0 is simpler.)

Semistable bundle of degree O on an elliptic curve

Holomorphic vector bundles on an elliptic curve was studied by Atiyah in 50’s, and
then by many people. In particular, semistable vector bundle of degree 0 is very

easy to understand.

Let E be a holomorphic vector bundle on an elliptic curve C.
degE) = /cl(E) (degree)
Jc

._ degE)
H(E) = rankE

(slope)

E semistable <% H(F) < u(E) holds for any subbundle F C E.

Example
Let C~ C/A. We use the standard coordinate z of C.

A finite dimensional C-vector space V induces a C*-bundle
V :=V xC over C. It has a natural holomorphic structure

30:C*(C,V) — C*(C,V. 002"

f € EndV) gives a holomorphic structure dg+ fdz of V.

Lemma (V,do+ fdZ) is semistable of degree 0.
Conversely, any semistable vector bundle of degree O can be
expressed as above (not uniquely).

Ambiguity of descriptions
Let AV be defined by

N :={leC|Im({2) € nZ Vze N}
X € \V gives the function p, on C:
px(2) :=exp(2v—1Im(x 2))
The multiplication of py induces an isomorphism
(V, 00+ fd2) ~ (V,d0+ (f + x idy)d2)

Essentially, all the ambiguity is given in this way.

Let Ep be a semistable bundle of degree 0 on C. We have the
Fourier-Mukai transform FM(Ep) on CV = Pigy(C).

Fourier-Mukai transform (the simplest case)

We have the universal line bundle .# (Poincaré bundle) on CxC".

Let C<® CxCY 2, CV be the projections.

For an dc-module M, we obtain FM(M) := pa.(piM ® £)[1] in DP(0c).
If M is a semistable bundle of degree 0, FM(M) is a torsion cv-module.

Let 1 :CY — CV be given by (({) = —{. We set

s(Eg) :=the support of 1*FM(Ep)

If Eo = (V,d0+ f d2), s(Eo) = {the eigenvalue of f modulo AV}.
(V, f) is unique up to isomorphisms, once we fix a lift of s(Ep) to C.




An equivalence
Let 5 C C be a finite set such that s — C — CV is injective.
The image is denoted by s.

VBF(C,s) : Semistable bundles Ey of degree 0 on C
such that s(Ep) C s.

VS'(s) : Vector spaces with an endomorphism (V, f)
such that the eigenvalue of f €5

The construction (V, f) — (\1,50—5— fdz) gives an equivalence

of categories
VS'(s) ~ VBF(C,s)

This equivalence will be enhanced later.

Vector bundles on 7"

Analogy around infinity

A =T

The map Wy :.#* — C is extended to a C*-map Wy ]A — PL
Let X be a neighbourhood of « in P,

-
We would like to explain the analogy between

o holomorphic vector bundles E on W;(X) such that
Eirs are semistable of degree 0.

o vector bundles V on X with a meromorphic A-connection
D* such that D} (V) CV ® dw.
(Note that dw has pole of order 2 at «.)

Construction W]
It is convenient to consider the C*-maps W : M —C or W1 ]/\ —pt
given by W1(&,n) = (1+[A[)Wo(&,n) =n +AE.

For (1,y)=(&,n +)\E), we have

Let X C C be open.

( A-flat bundle on X == holomorphic bundle on W;*(X)
Let (V,D?) be a A-flat bundle on X. A C®-bundle W; (V) on W }(X)
is equipped with an induced flat A-connection D? (with respect to
(1,y)). Then,

9;=D2+Dy, 0,=D]
gives a holomorphic structure on Wil(v). The holomorphic bundle
is denoted by W;(V,D*).

Comparison of Wi and W}
W5 and W] are essentially the same construction. (They are the same in
the casse A =0.)

Let Xo:= {|w| > R} and X := {|w| > (1+[A|?)R}.
@ We have Wy1(Xo) = W (Xe).
@ a A-flat bundle on Xy +— a A-flat bundle on X;.

Let (V,D*) on Xo. By the parallel transport of the flat A-connection along
the segment connecting W and (1+|A|?)w, we obtain an isomorphism

Viw = Vias a2
It induces a C”-isomorphism
Wo(V) = Wi(V).

We can check that it is holomorphic by an easy computation.

Extension at .
Let X:={ye C|ly| > R} U{e}.

Meromorphic A-connection on X = holomorphic vector bundle on WIl(Y)
Let V be a holomorphic vector bundle on X with a meromorphic flat
A-connection D such that D* (V) C V@dy. The construction W} gives
a holomorphic bundle W;(V,D*) on W 1(X).

Let vi,...,Vr be a holomorphic frame of V. Let A be determined by

]D)Q (V1,..,Vt) = (V1,...,Vr)A(y1), which is holomorphic in y~1. We set Vi := ‘PIl(Vi).

Then,

0p(V,....%) =0 dg(V,....%) = (Vi,...,%) Ay D).

Remark W§ is not naturally extended on X. We use Wj in relation with instan-
tons.

Let s C C be a finite subset such that s — T is injective.
The image is denoted by s.

( )
VBOSS(Y}\,s): Holomorphic vector bundles E on 7= wii(X)

s.t. B € VBR(TS5).

Connt(X,5): Vector bundles V on X with a meromorphic flat
A-connection D* such that
(i) DM (V) CV @4y,
(ii) the eigenvalues of Top(D") is contained in s,
i.e., (Viw, Top(D*)) € VS'(3).

If D* (V) CV @dy, we have the induced endomorphism Top(D*) of Vieo-

We have the functor W5 : Conr (X,5) — VB?(?A,s).




Formal case

Let X denote the formal completion of IP% at . Let 27 denote the

. —=A .
formal completion of 2~ along T2. We have the formal version of
the functor Wj.

Theorem Wj: Conrt (X,3) — VB?((@,s) is an equivalence.

It might be useful to describe the behaviour of a holomorphic vector

bundle on -7’ around T.

Classical Hukuhara-Levelt-Turrittin decomposition
Let K = C((2)) be the field of Laurent power series. Let V be a differential K-vector
space. If we take an appropriate extension K C K' = C((zl/e)), we have a formal
isomorphism
VoK'~ @ Li®Rg
acz YeC[z /e

where R, are regular singular, and L, = C((Zl/e))vﬂ such that dvq = V.0sa.

The set {a|Rq # 0} and the formal monodromy of R, are the important invariants
for the differential module V.

By the equivalence Conr (X,3) ~ VBOSS(ﬁﬁ), these invariants are trans-
ferred to objects in VBS(2A5).

“Local Fourier transform and Stationary phase formula” (Interlude)
Recall the simplest version of the generalized Fourier-Mukai transform due to
Laumon-Rothstein.

Over T x.#*, we have a universal family of line bundles . with a family

of flat A-connections D : ¥ — f@Q%—X Vv
Let T <2 T x.z* 2 42 be the projections.

For a meromorphic A-flat bundle (M,D*) on T, we obtain

FMR(M) = poy (pi (M, DY) @ (£,01))[1] € D€ )

If M is simple with rankM # 1, FM'R(M) is an algebraic vector bundle on .7*.
Hence, it naturally gives a locally free @7/\ (*Tof,\)—module.

Classical Fourier transform
We have a line bundle with a flat connection (Oc,.c,,d+d(2{)) on C;x Cq.

For a meromorphic flat bundle (M,0) on C;, we have

F(M,0) = p: (Pi(M.0) @ (O, e, d+ (&) ) € D°(%c,)

For &, a local Fourier transform and an explicit stationary phase formula were
studied by Arinkin, Beilinson, Bloch, Deligne, Esnault, Fang, Fu, Graham-Squire,
Laumon, Malgrange, Sabbah,....

F(M,0)ja = D (M, D)jg) F =) (M, D))
acC
pole

F@=) (M, 0),5 € Conrt(X, {a}).

An explicit stationary phase formula for FM'R.
Let (M,]D)A) be a meromorphic A-flat bundle on T. For simplicity, we assume that
(M,D?) is simple with rankM # 1. We obtain a locally free Op (+T2)-module

FMLR(M,D?) on .2,
Let 5 C T be the set of poles of (M,D%).

Theorem
@ There exists a lattice E ¢ FM'R(M,D*) such that E € VB?(%A ,5).

@ The formal completion FMLR(M,]D)A) depends only on the formal

|2
completion of (M,D*) along the poles.

@ The corresponding object in Cont (X,3) is described by the stationary
phase formula of local Fourier transform.

Asymptotic analysis

We come back to the study of E € VB?(?A,s), where X = {ye C||y| >R},
X =XU{»} and 7 = wri(X).

There exists (V,D*) € Conrf' (X,5) such that

WiV.DY) 2 ~E - 1)

As in the case of meromorphic flat bundles, the isomorphism is not
convergent, in general.

Theorem For any small sector SC X, there exists a holomorphic iso-
. ~ A .

morphism E\L“Il(s) ~ WiV, )‘%4(5), asymptotic to (1).

(It is called an admissible trivialization in this talk.)

A sector is S= {we C||w| >R, 6 < argw) < 6, }.
This is an analogue of the classical asymptotic analysis for meromorphic flat

bundles.




fC/assical asymptotic analysis for a meromorphic flat bundle )
Let (V,0J) be a meromorphic flat bundle on {z||z| < 1} with the pole at z=0.
We have a formal isomorphism

VDeeC(@)= @ La®Ra. &)
acz YeC[z 1/

Here R, is regular singular, and L, = (0,Ad+da). It is not convergent in
general.

But, for any small sector S={0< |z <rq, 6p < argz) < 61}, we have a flat
isomorphism, asymptotic to (2)

(VvD)\SQ (@Lu{gRu)‘s

Ambiguity of admissible trivializations
For a,f3 € C, we consider

Vo =0Oges Djeg=aey, Vg =0Oges D)es =Peg
We put Wil (eq) ==& and W (eg) :=85.
For X € A, we have the C®-function py(T) = exp(2y/~1Im(xT)) on TV.

A C”-morphism f : W’{(VG,DA)WIl(S) — W;(VB.D)‘)M?(S) is expressed as

f=73 fxyex(e e
XEN

f is holomorphic <= dyfy =0 and Adyfy(y)+ (X —a+B)fx(y) =0
< fy(y) =ay exp(—(x —a +B)y/A) for some ay € C.

[f|=0(ly|™N) for YN >0 on S <= fy =0 unless Re((—x +a —B)y/A) <Oon S.

Such holomorphic morphisms cause ambiguity of admissible trivializations. I

3F 1 Wi (Vg +Vp. D) — Wi (Va +Vp, DY) s.t. F~id, F #£id

Stokes filtration
For E € VB?(?A ,5), we have (V,D*) € Connt (X,3) such that

A
E‘fA ~ WiV, D )‘j‘]

. PR . ~ A . . .
An admissible trivialization EWIl(S) ~Wi(V,D )‘WII(S) is not unique. We would like
to obtain something canonically determined for E.

We have a ¢g-module (infinite dimensional bundle) Wy, (E) with the meromorphic
A-connection induced by Ef and 5,7.
For a small sector SC X, we use the partial order <s on C given by

a<sB <L _Re(ay/A) < —Re(By/A) (vyeS)

We shall introduce a filtartion .Z (1) of W1, (E)|s indexed by (s+A,<g).

For simplicity, we assume (V,D*) = @ ;5 (Va,D?) for (Vo,D*) € Conr! (X, {a}).

Let vi,...,v; be a frame of V, obtained from frames of V. (Vi € Vg,.)

Let U C Sbe any open subset. A C*-section f of Ll—’i(V,]DJ)‘) on WIl(U) is expressed
as

f=3% Kiex(Dw.
LX
We set 737wy, (Wj(V))g(U) = { f| fy; = Ounless ai+ X <sB}.

We define a filtration # D)Wy, (E) s by using an admissible trivialization.

( Proposition

@ The filtration is independent of the choice of an admissible
trivialization. It is characterized in terms of the growth order.

@ The filtration is preserved by the A-connection.

@ For S C'S, we have (y,},”wl*(E)‘s)‘s c 7PV (E)g, and
(Grg) qu*(E)‘S) = o wy, (E)s.

(We put Gry) Wy, (E) g := ZH W1 (E) s/ W1 (E)o)

The construction Gr'd) Wi,

( )
@ By varying sectors S and gluing Grg,l) (W1.(E)|s), we obtain a A-flat

bundle Gr'Y Wy, (E)x on X.

@ By the construction on the real blow up )Z(D), we obtain a natural
(1) (

extension of Gry’ W1.(E)x to a vector bundle Gral) W1, (E) on X with a
meromorphic flat A-connection, for which

Gry) Wi, (E) g ~ (Va, DY) g (@ €58)

| We obtain a functor G wy, 1 VBS(Z™ ) — Connt (X, {a}) for a €5+A.

] Grgl) Y1, (E) may have non-trivial Stokes structure. It is not necessarily
isomorphic to (V,D}).

@ We have a similar classical construction Grg,l) : Connt (X,5) — Conrf' (X, {a})

for a € 5. We have Gry) Wy, W5 = G,

“Riemann-Hilbert-Birkhoff correspondence”
Let E* be a holomorphic vector bundle on 24 :7A \T£.
(We obtain an infinite dimensional A-flat bundle ¥1.(E*) on X.)

® 5 C C: a finite subset such that 5 — T is injective.

@ For each small sector SC X, let #(U be a filtration of Wy, (E*)s indexed by
(s + A, <s) which can be “trivialized”, satisfying some compatibility condition.

(We obtain a A-flat bundle Grg,h Y1.(E*) on X.)
® For each a €5, let (Vo,D*) € Conn (X, {a}) s.t. (Va,D)x ~Gry) Wy (E*).
({#W},{(Va,D")}) is called a Stokes structure of E* of type 5.

Theorem An object in VB?(?A ,s) naturally corresponds to a holomorphic
vector bundle on 2* with Stokes structure of type 5.




Application to instantons on TY x C

Instanton

We use the metric dzdz+dwdw on TV x C. Let X :={we C|w|>R}.

Let E be a C*-bundle on ng(x) =TV x X with a hermitian metric h and a unitary
connection . The curvature of [ is denoted by F([J).

The connection [ is called anti-self dual, if «F (00) = —F (0J), where * denotes
the Hodge star operator. In this case, (E,[,h) is called an instanton.

It is equivalent to the following:
@ The (0,1)-part of O gives a holomorphic structure.
@ For the expression F(0) = Fdzdz+ Rywdwdw+ Faydzdw + Ry, dwdz, we have
Fz+Fw=0.
We would like to explain how to use the Stokes structure of vector bundles on
TV x X for the study of instantons on 2'* such that F(0) is L2.

Harmonic bundle
Let (E,[,h) be an instanton on TV x X which is TV-equivariant.

@ We obtain a C*-bundle E; on X with a hermitian metric h; such that
W5(E1,hn) = (E;h).

@ We also have a unitary connection [; of (E1,h;) such that Wy(0p)(v) = O(v)
for v=ady + bdg.
® Because [ is TV-equivariant, 0—W§0; = Wyt dz—WyfTdz for f, T € EndEy).

The anti-self duality condition is reduced to the Hitchin equation
F(Oy) + [fdw fTdw] =0

(E1,dg,, f dw) with the metric h is called a harmonic bundle, where JE, is the
(0,1)-part of Oj.

Hitchin
TV-equivariant instanton on TV x X is equivalent to a harmonic bundle on X.

Nahm transform
For a closed subgroup I' C R%, let TV := {x € (R*)V | x(T') C Z}.
It is believed and established in some degree

[-equivariant instanton 'V-equivariant instanton
satisfying some condition «—— | satisfying some condition

with some singularity with some singularity

An instanton on TV x C is AV-equivariant instanton.

@ ADHM construction (Atiyah-Drinfeld-Hitchin-Manin) in the case I' = {1}
and IV =R%,
@ Nahm studied the case T =R and 'V = R3. It was refined by Hitchin and

Nakajima.

Since then, the other cases were also studied by many people.

What | would like to do?
The case T =AY and 'V = A x C2 was previously studied by Jardim collaborated
with Biquard. They established the Nahm transform between

@ Harmonic bundles on T with tame singularity.

@ Instantons on TV x C satisfying the quadratic decay condition. i.e.,
|F(0)| = O(|w|~2) with respect to h and dzdz-+ dwdw.

(My goals )

1 Refine the condition from “quadratic decay” to “L2”, and establish
the correspondence between

@ Harmonic bundles on T with wild singularity
@ Instantons on TV x C such that F(0) is L.

(We do not explain this anymore in this talk.)
2 Refine the study by using the twistor viewpoint.

@ Stokes structure naturally appears.

@ We obtain wild harmonic bundle as a graduation of instanton

with respect to the Stokes structure.

v

Let (E,[,h) be an instanton on TV x X such that F(0) is L2. Let g be the
(0,1)-part of O, with which (E,dg) is a holomorphic vector bundle on TV x X.

Lemma 3R> 0 such that (E,EE)‘TVX{W} are semistable of degree O for any
we X with |w| >R

We may assume that (E‘EE)‘TVX{W) are semistable of degree O from the beginning.

By the relative Fourier-Mukai transform, we obtain a coherent sheaf FM(E) on
T x X. The support Z C T x X is relatively O-dimensional over X.

Proposition 2 is naturally extended to a subvariety Z in T x X. ]

Let C xX — T x X be the morphism induced by a universal covering C — T.
We fix a lift 2 C CxX of Z, and put §:=1*(2'N(Cx {w})).

Lemma 3 (VO,D°) € ConrP(X,5) such that Wj(V0,D0) = (E,dg).

We obtain the following theorem.

Theorem We have an induced harmonic metric hy of (V°,D°), for which
Wo(ho) —h = O(exp(~Clwi°))

for some C,0 > 0.

We would like to explain how to obtain a harmonic bundle (V°,1°,hg), or
equivalently TV-equivariant instanton WS(VO,DO,ho), by using the previous

. - . . —A
consideration on the Stokes structure of objects in VBF(.Z" ).




Deligne-Hitchin space
We recall the construction of Deligne-Hitchin space

s

~

@ We have the natural family .#Z — C such that the fiber .Z xc {A} is
.

@ We also have the natural family . — C such that the fiber
MTH = 4t xc {u} is the moduli of line bundles with flat
H-connection on TT, where TT denotes the conjugate of T.

@ We have the natural holomorphic isomorphism ./# xc C* ~ .#% xc C*.
(A t=p)

@ By gluing, we obtain a complex manifold .#py with a morphism
MpH — IP)%. (The twistor space of the hyperkihler manifold TV x C.)

N

We recall some basic facts.

@ We have a C*-isomorphism .#py ~ ]P% xTV xC.

@ The twistor lines Cq := ]P’} x {Q} are complex submanifolds for any Q€ TV x C.

@ We have an anti-holomorphic involution 0 : .#pyq — .#pH, compatible with
0:P} — P} given by 0(A)=-A .

Twistor description of an instanton
@ We have the C®-map Wpy : .#/pH = ]P’% xTVxC—C.
@ For X={we C|w| >R}, we set Zpp := Yok (X).

Recall the following well known fact.

An instanton on TV x X is equivalent to a holomorphic vector bundle &py
on Zpy with a holomorphic pairing P: épy X 0% 8pH — O g, satisfying the
following for any Qe TV x X.
9 (&DH,P)‘CQ are polarized pure twistor structure of weight O, i.e.,
€bH,Q = SDHlc, are isomorphic to O3, and Py induces a positive
definite hermitian metric of HO(CQ,oﬂDH,Q).

Prolongation
Let (E,h,0) be an L2 instanton on TV x X. Let & be the corresponding
holomorphic vector bundle on 2py. For A € ]P’% \ {o}, we set & := P2y

Proposition (&7 ,h) is acceptable, i.e., the curvature of (&2, h) is bounded
with respect to h and the Poincaré like metric of .#7?.

For each a € R, we obtain an (}’7A—module P& such that @aé”&w =&A,
For each open U C 77, we set
PN U) = {f € £ U\TD)||fIh=O(lw| 73 %) locally onU Ve > 0}

By the above proposition and a general theory for acceptable bundles, PN is
locally free ﬁ?rmodule.

Proposition 22,£2 is an object in VBOSS(TJ/\J). |

Taking Gr
We obtain a vector bundle with a meromorphic flat A-connection on wl(?")

(VA 0Y) = P (Grg Wi Za8? DY)

acs

We obtain a vector bundle &' :=Wj(VA.D*) ,, on 274,

Proposition |J, P\ (oo} é};‘ naturally gives a holomorphic vector bundle &j on
ZonN.#. (Recall #pn =4 0.47.)

@ By considering the conjugate, we obtain é‘g on 2ppN.#T over ]P} \{0}.

. . , t
@ We have a natural isomorphism &y s 11025, = épo‘%m_//m%}*.
@ By gluing & and a”OT, we obtain a holomorphic vector bundle &py on ZpH.

@ We have a naturally induced pairing Py : SopH X 0% g pH — O g, -

Theorem After X is shrank appropriately, (ypH,Po) gives an instanton. It
is TV-equivariant.




