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1 Intermediate quantities for the cubic response function

In this section we list some de�nitions of intermediate quantities that are needed for the description
of the cubic response function.

Eabcd
1,2 =E2,a(Dbc)Dd + E2,a(Dbd)Dc + E2,a(Dcd)Db + E3,a(Db)DcDd + Fbcd

2 Da (1)

Fbcd
2 =E2,b(Dcd) + E2,c(Dbd) + E2,d(Dbc)+ (2)

E3,b(Dc,Dd) + E3,c(Db,Dd) + E3,d(Db,Dc)+

E3(Dbc,Dd) + E3(Db,Dcd) + E3(Dbd,Dc) + E4(Db,Dc,Dd),

Ybcd
2′ = [FbcDdS+ FbdDcS+ FcdDbS+ FbDcdS+ FcDbdS+ (3)

FdDbcS+ Fbcd
2 DS]	,

Zbcd
2′ =DbcSDd +DbdSDc +DcdSDb +DbSDcd +DcSDbd +DdSDbc. (4)

2 Intermediate quantities for the residues of the cubic re-

sponse function

In this section we list some de�nitions of intermediate quantities that are needed for the calculation
of the residues of the cubic response function.

F
bc(d→p)
2 =E2,b(Dc(d→p)) + E2,c(Db(d→p)) + E3,b(Dc,Dd→p) + E3,c(Db,Dd→p)+ (5)

E3(Dbc,Dd→p) + E3(Db,Dc(d→p)) + E3(Db(d→p),Dc) + E4(Db,Dc,Dd→p),

Y
bc(d→p)
2′ = [FbcDd→pS+ Fb(d→p)DcS+ Fc(d→p)DbS+ FbDc(d→p)S+ (6)

FcDb(d→p)S+ Fd→pDbcS+ F
bc(d→p)
2 DS]	,

Z
bc(d→p)
2′ =DbcSD(d→p) +Db(d→p)SDc +Dc(d→p)SDb +DbSDc(d→p)+ (7)

DcSDb(d→p) +Dd→pSDbc.

3 Four-photon absorption

In this section we list some de�nitions of intermediate quantities that are needed for the description
of four-photon absorption.
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Y
bcd(e→p)
2′ =Fbcd

2 De→pS+ FbcDd(e→p)S+ FbdDc(e→p)S+ FcdDb(e→p)S+ (8)

Fb(e→p)DcdS+ Fc(e→p)DbdS+ Fd(e→p)DbcS+ F
bc(e→p)
2 DdS+

F
bd(e→p)
2 DcS+ F

cd(e→p)
2 DbS+ F

bcd(e→p)
2 DS,

F
bcd(e→p)
2 =E3,b(Dcd)De→p + E3,b(Dc(e→p))Dd + E3,b(Dc)Dd(e→p)+ (9)

E3,c(Dbd)De→p + E3,c(Db(e→p))Dd + E3,c(Db)Dd(e→p)+

E3,d(Dbc)De→p + E3,d(Db(e→p))Dc + E3,d(Db)Dc(e→p)+

E4,b(Dc)DdDe→p + E4,c(Db)DdDe→p + E4,d(Db)DcDe→p+

E5(Db)DcDdDe→p

Z
bcd(e→p)
2′ =

[
DbcSDd(e→p) +DbdSDc(e→p) +Db(e→p)SDcd

]⊕
, (10)

λda = [DadSD]	 + [DaSDd]	, (11)

λe→p
a = [Da(e→p)SD]	 + [DaSDe→p]	, (12)

ζda = [Fad(DS− 1
2 )]
⊕ + [FaDdS]⊕, (13)

ζe→p
a = [Fa(e→p)(DS− 1

2 )]
⊕ + [FaDe→pS]⊕. (14)
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