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F N = 4 SYM - (3+1)-dimensions

L =
N

λ
Tr

[
F µνFµν + (DµXi)

2 − 1

2
[Xi, Xj]

2 + ΨT /DΨ + ΨTγi[X,Ψ]

]
(1)

BFSS (0+1)-dimensions

L = Tr

(
(DtXi)

2 − [Xi, Xj]
2

)
+ ΨT /DΨ + ΨTγi[X,Ψ] (2)

BMN/PWMM - (0+1)-dimensions with i,j,k = 1 · · · 3 and M = 4 · · · 9

L = LBFSS + Tr

[(µ
3
XI

)2
+
(µ

6
XM

)2
+
µ

4
ΨT
αγ

123
αβ Ψβ +

√
2µ

3
εIJKXIXJXK

]
. (3)

SYK in (0+1)

H =
1

4!

N∑
i,j,k,l=1

Jijklχiχjχkχl (4)

IKKT (0+0)-dimensions, with i,j = 1 · · · 10

L = Tr
(

[XI , XJ ]2
)

+ ΨT /DΨ + ΨTγI [X,Ψ] (5)

Einstein-Hilbert action

S =
c4

16πG

∫
d4x (R− 2Λ) (6)
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Nambu-Goto (NG) action

S = −T
∫
d2σ

√
−(Ẋ2)(X ′)2 + (Ẋ ·X ′)2 (7)

Ẋµ = ∂Xµ/∂τ , (X ′)µ = ∂Xµ/∂σ

Polyakov action

S = − 1

4πα′

∫
d2σ
√
ggαβ∂αX

µ∂βX
νηµν (8)

Chern-Simons action

S =
k

4π

∫
d3x εµνρ Tr

(
Aµ∂νAρ −

2i

3
AµAνAρ

)
(9)

Principal Chiral Field

L =
β

2
Tr
(
∂µg

−1∂µg
)

(10)

Massless Schwinger (1+1)

L =
1

2
(εµν∂νAµ)2 − ejµAµ + Ψ/∂Ψ (11)

N Massive Thirring

L = Ψ/∂Ψ−mFΨΨ− g

2
(ΨγµΨ)2 (12)

O(N) non-linear σ in 1+1

L =
1

2g

N∑
i=1

(∂µn̂i)
2 (13)

Ising

H = −
∑
ij

Jijσiσj −
∑
j

hjσj (14)
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N Sine-Gordon

L =
1

2
∂µφ∂

µφ− m4

λ

(
1− cos

(√
λφ

m

))
(15)

F Heisenberg model [1928, Solved by Bethe (1931)]

HXXX =
J

2

∑
L

(
σxLσ

x
L+1 + σyLσ

y
L+1 + σzLσ

z
L+1

)
(16)
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