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Path optimization method

The sign problem
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Results

- 1-dimensional model
Z = /da:(m +ia)® exp(—2?/2)

cat?
Z(t) =t+ 7 (Cl exp(—zT) + 03)

- 2D complex ¢*
S=3" 1

- average phase factor

(44 m2) 6500 + M6502)” = D (G100 by + B4 ™ 6)

v=0

’ ! Ya=10 =
."‘ \, - ¥ i i O
° Path 0 L A\ 0.8 ; " 5
/ N . : b ; =
/ optimizatign g g =,
5‘5_4-"7£~4!k;,z9*’"*f @% 0.6 | 1 [ i 3.
/ 7 A | N
10 / v | & 0.4 l - ; Q
.' modified path 0.2 } ] .
-15 . thimble - - - - ’ - (3:)

-10 i 0 5 10 0 - { & g

Rez 0 0.5 1 1.5 2
u

- Next Step: gauge theory

f : SU(N) — SL(N, C)

Z = / dUe_S(U)
SU(N)

= / due_s(u)
fF(SU(N))



