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Theorem 1. The following decomposition re-
sults hold:

a) Glauber case
if Do = Zg = 0g then H, z = He z,

b) Kawasaki case (S.R.S. Varadhan 1990)
if Do = Yo = 01—0g then H, y = K1 @’HE,)Z;

c) Fourth order Ginzburg-Landau field
if Dg = Xp= 81 = 280 + O0_1 then
Hex = R1IDHe x- ‘

Examples: zn+z_n,—2xg is Xg-exact. xq IS not
Xo-exact but can be approximated with exact
functions.



Symmetric Fock space of (%)

is the Hilbert space of states of a system with
indefinite number of particles. " Births" and
"deaths'” of particles take place in the system.

LABE, ) = T(2(2)
X4 | I
GBNE.D HN = D N>0 [2 (Z) AN

An orthogonal basis of L2(R%, i) is {H;}; where
[ is a multi-index with finitely many non-zero
entries.

I — {?’”}HEL =:" HJT(T) = HIIE:‘EII?I(w”)

Hy = Span{H||I| = D oneZin = N}
H is the N-particle space
Hq1 = Span{xn|n € Z}

Basic states:

one particle—Z=4{...,—n,...,—1,0,1,...,n,...
N particles = ZN 18N =4, ... (R1s. s BN Ssees b



Note : There is a bijective correspondence
between:

{1||lI| = N} — Z" /5"

I = {**':'?:—lario:"ilr"'}
:,j'—( '|_11 1_5%301"*5-04,13— 1]} )
&, Ly ¢

Note: There is a bijective correspondence be-
tween:

£2(E)E;\F —
| LE(E;\"XSNj R)
HN —¥

v

T €Ny — Fel?2V sV, R)

f= > [frH;— f(z) = f(z1)

|_.Tl:f\f‘

c1llfllz < [Ifll2 < el fll2



Proposition: A function is Dgp-closed if and
only if the projections Py, f are Dp-closed for
all N > 0.

Note: Py f =cl
Note: The decomposition theorem is true if

we can approximate any f € Hy, f Dp-closed
with Dg-exact functions. (&~2/)

| L2 .
Z DG(Té.Q.f:N) —>F ¥
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Refnmulabon of He phrobleom (N21)
4: F(2 Y5, R) —> F(275~, R)

@e) () = e(zre) -2e(2) + e(2-¢)
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Construction of the approximation
Assumption: fe L2(ZV /SN R), f = Ac, N > 1

Step 1. We solve for S¥- invariant function ¢,
Ac = f. cis unique up to a constant and can be
normalized to have zero mean inside a region

Q, of the lattice. Call this normalization c*.

Step 2. We choose a cut-off function ¢ that
is SV~ invariant. ¢, is an average of charac-
teristic functions of regions invariant under the
action of S¥V.

@ =



Step 3. We show

;s L2 =
.ﬁ(cg"@;f) — f
by estimating the error terms in A(cFPy). The

main inequality used to bound the error term
is the spectral gap of a graph.

Cheeger inequality
Assume G = (V, E) is a finite graph such that
all vertices have degree less than k. The quadratic
form:
wa(f) = S (FG@) - f())°
§9

defines a unique symmetric operator with eigen-
values 0 = X1 < Ao < -+~ < Any. The spectral
gap of this operator is bounded from below by
the Cheeger constant

.1 |9A]

G = ﬂm.f—j”— < Ao.
If fis a zero mean function defined on the
vertices of the graph then:
CY £ < (FG) — FGN?

ieV 2oy




