1. Stationary phase contour/manifold

I(s,t,...)= / dzy...dzp F(z) = / dzy . .. dz, e”Ref (D) Filmf(2)]

iRX... xR iIRX... xR

Integrate over a n-dimensional manifold M along which Imf = const:

I(s,t,...) = e_“mf/dtl .. .dty Jac(t,z) e Re/
M

M is parametrized by t1,to, ..., ty.



2. Steepest descent contour C

Cle) = (o) €€ S = @, f)", 2(0) =20, 0.f(2) = 0)

Along C(z):

Im f = const, iRef <0
dr
E.g. for F(z) = (—s)_zw and s = —1/20:




3. Lefschetz thimble

Natural candidate for M, so-called Lefschetz thimble J(z,):

J (2+) = a union of all steepest descent contours C(z)
dimpJ (z¢) = n

But ‘ilz;’ = (0., f)* gives dependence only on one coordinate.

Dependence on to,...,t, is not known!

In other words, one needs aditional n — 1 operators O (f) which
restrict hypersurface Im f = const to M:

Im f =const, Op(f)=? (k=1,...,n—1)



4. 1-dimensional case

Im f = const is enough to find J(z,) in n = 1 case:
dimg{z € C|Im f = const} = 1 = dimrJ (2+)

E.g. for F(z) = (—S)_Z% and s = —1/20:
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5. 1-dimensional case

F(z) = (—s) " G20 for s = —1/20 and s = 1+ i0*:




6. 1-dimensional case




