
Appendix C

Identities for quark bilinears

There are four identities for the product of two quark bilinears:[
s̄γ µγ ργ νγ±d

][
q̄iγµγ τγνγ±q j

] = 4gρτ
[
s̄γ λγ±d

][
q̄iγλγ±q j

]
, (C.1)[

s̄γ µγ ργ νγ±d
][

q̄iγµγ τγνγ∓q j
] = 4

[
s̄γ τγ±d

][
q̄iγ

ργ∓q j
]
, (C.2)[

s̄γ νγ ργ µγ±d
][

q̄iγµγ τγνγ±q j
] = 4

[
s̄γ τγ±d

][
q̄iγ

ργ±q j
]
, (C.3)[

s̄γ νγ ργ µγ±d
][

q̄iγµγ τγνγ∓q j
] = 4gρτ

[
s̄γ λγ±d

][
q̄iγλγ∓q j

]
. (C.4)

The derivation follows from the identity

γ µγ λγ ν = gµλγ ν + gλνγ µ − gµνγ λ + iεµλνργργ5 (C.5)

and can be found in A. Sirlin, Nucl. Phys. B 192, 93 (1981).
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