
1 Reducing 4D, N = 1 SUSY To 1D, N = 4 SUSY
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with Tµ, Xµ, Yµ, and Zµ

Tµ = ( 1, 0, 0, 0 ) , Xµ = ( 0, 1, 0, 0 ) ,

Yµ = ( 0, 0, 1, 0 ) , Zµ = ( 0, 0, 0, 1 ) .
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∂µ = [cosα Tµ + sinα sin β cos γ Xµ + sinα sin β sin γ Yµ + sinα cos β Zµ]
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Four-dimensional N = 1 theory, the anti-commutator algebra

{Qa , Qb } = i 2 (γµ)a b ∂µ ,

Substitute ∂µ = `µ∂τ

{Qa , Qb } = i 2 (γµ)a b `µ ∂τ = i 2 (γ · `)a b ∂τ .

2 Reduction of the Chiral Multiplet
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DaA = ψa , DaB = i (γ5)a
bψb ,

Daψb = i (γµ)ab ∂µA− (γ5γµ)ab ∂µB − iCabF + (γ5)abG ,

DaF = (γµ)a
b ∂µψb , DaG = i (γ5γµ)a

b ∂µψb ,

∂µ = `µ∂τ

DaA = ψa , DaB = i (γ5)a
bψb ,

Daψb = i (γ · `)ab ∂τA− (γ5γ · `)ab ∂τB − iCabF + (γ5)abG ,

DaF = (γ · `)ab ∂τψb , DaG = i (γ5γ · `)ab ∂τψb ,
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F → ∂τF and G → ∂τG

DaA = ψa , DaB = i (γ5)a
bψb ,

Daψb = i (γ · `)ab ∂τA− (γ5γ · `)ab ∂τB − iCab∂τF + (γ5)ab∂τG ,

DaF = (γ · `)ab ψb , DaG = i (γ5γ · `)ab ψb ,
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DIΦi = i (LI)ik̂Ψk̂ and DIΨk̂ = (RI)k̂i∂τΦi ,

L = 1
2 δ

i j (∂τΦi) (∂τΦj) − i 1
2 δ

k̂ l̂ Ψk̂ ∂τΨl̂ ,

where

δk̂ l̂ = − (γ · `)k̂ l̂

3 Temporal Axis Reductions

This notation is simply a nice way to represent our matrices, most easily defined

through example:
0 −1 0 0

0 0 0 −1

1 0 0 0

0 0 −1 0

 ≡
(
2 4 1 3

)
= (11)b(1243) . (3.1)

In the expression (ijkl), i represents the column in which the non-zero entry of the

first row sits; j represents the same but for the second row, and so on. A bar over

the index signifies that the element in that spot should be −1 instead of +1.

Chiral Multiplet

Reduction for ` = T gives the following L and R matrices

L1 = (1 4 2 3) , L2 = (2 3 1 4) , L3 = (3 2 4 1) , L4 = (4 1 3 2) ,

R1 = (1 3 4 2) , R2 = (3 1 2 4) , R3 = (4 2 1 3) , R4 = (2 4 3 1) .

or equivalently

L1 = (10)b(243) , L2 = (12)b(123) , L3 = (6)b(134) , L4 = (0)b(142) ,

R1 = (12)b(234) , R2 = (9)b(132) , R3 = (10)b(143) , R4 = (0)b(124) .
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