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Introduction

This is a brief overview of the material needed to define the Novikov
covering of the space of paths between Lagrangians. The following can be
found in [1], [2] and is followed closely. The author makes no claims of
originality.
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The Space of Paths

Let (Lo, L1) be a pair of compact Lagrangian subamanifolds of (M, w).
Consider
Q(Lo, L1) = {[0,1] = M : £(0) € Lo, £(1) € L1}. (1)

By specifying a base path /g € Q(Lg, L1) we get the connected component
Q(Lo, Ll; fo) (2)

Hence we may assume (Lo, L1) are connected.
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Why can we assume connected?
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We have the action 1-form given by

1 .
oY) = /O w(i(t), Y (£))dt 3)
for Y € TgQ(Lo, Ll;fo).
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Universal Cover

Consider set of pairs (¢, w) such that ¢ € Q(Lo, L1; o) and
[0,1]* = M (4)
subject to

Q \DCW'\ = d. \Q(\, )= L,

Q WO CQ)D\QLO AV CS.\\ Q—’L; V&Q, ['b\\z

If we consider w as a map s — w(s, ) then the fiber at ¢ of the universal
cover Q(Lg, L1; o) can be represented by the set of path homotopy classes
of w relative to its ends s = 0, 1.
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The Map w

Let (¢, w), (¢, w") be two such pairs. Then the concatenation

0,12 2wy (5)
induces maps: =)
c ” L
S »_QQ.WL,,-JIO). Od
lls.)
! 2o
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Some Homomorphisms

Since the symplectic area

L(c) = /C w (6)

is independent of the homotopy of C we have a homomorphism

To

-, (ﬂ, (Lol do\) —s K
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Some Homomorphisms Cont.

Also we have that C associates a symplectic bundle pair
Ve=C"TM, Ac =[] ¢ TL

where ST 55 [ is
Co (&) = C[s,u@\ ;L= D

Since (V¢, Ac) are independent of the homotopy of C this induces a
homomorphism

gy

v

<, (ﬂ, (Lo, L dl\) - 7
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Why are [,, I, independent of homotopy?
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The [-Equivalence

We have that w#w’ induces maps ¢, C as before.

Two pairs (¢, w), (¢, w’) are said to be I-Equivalent if

L(WHw') = 0 = |, (WHw') (8)

V.
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The Novikov Covering of {2

Definition

The Novikov covering Q(Lo, L1; {g) is the set of M-Equivalent classes
[£, w].

We note ¢y has a natural lift

.EL)W\‘B-JO] ""I (j:(:&’o): S Cb)

and so Q(Log, L1; ¢o) has a natural base point.

Kenneth Blakey (Brown University) The Novikov Covering June 3, 2021 13 /17



Deck Transformations of Q

Let M(Lo, L1; 4o) denote the deck transformation group of Q(Lg, L1; o).
Then I, 1, push down to homomorphisms

—
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Deck Transformations of Q Cont.
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