
MPG No. 3.2.7 21′ [ Type II, monoclinic ] [G tensor]

* Rank 0 tensor.[
G
]

G = G(1)
s

* Rank 1 tensor.[
0 Gy 0

]
Gy = G(1)

py

* Rank 2 tensor (s).Gxx 0 Gxz

0 Gyy 0
Gxz 0 Gzz



Gxx = −G
(1)
du +G

(1)
dv +G(1)

s

Gxz = G
(1)
dxz

Gyy = −G
(1)
du −G

(1)
dv +G(1)

s

Gzz = 2G
(1)
du +G(1)

s

* Rank 2 tensor (a). 0 0 Gxz

0 0 0
−Gxz 0 0


Gxz = −Q(1)

py

* Rank 3 tensor (s).
0 Gxxy 0
0 Gyyy 0
0 Gzzy 0

Gyzx 0 Gyzz

0 Gzxy 0
Gxyx 0 Gxyz



Gxxy = −G
(1)
fay −G

(1)
fby +G(1)

py + 2Q
(1)
dxz

Gyyy = 2G
(1)
fay +G(1)

py + 2G(2)
py

Gzzy = −G
(1)
fay +G

(1)
fby +G(1)

py − 2Q
(1)
dxz

Gyzx = G
(1)
f3 − 3Q

(1)
du −Q

(1)
dv

Gyzz = −G
(1)
fay +G

(1)
fby +G(2)

py +Q
(1)
dxz

Gzxy = G
(1)
f3 + 3Q

(1)
du −Q

(1)
dv

Gxyx = −G
(1)
fay −G

(1)
fby +G(2)

py −Q
(1)
dxz

Gxyz = G
(1)
f3 + 2Q

(1)
dv

* Rank 3 tensor (a).Gyzx 0 Gyzz

0 Gzxy 0
Gxyx 0 Gxyz


1



Gyzx = −Q
(2)
du +Q

(2)
dv +Q(1)

s

Gyzz = −G(3)
py +Q

(2)
dxz

Gzxy = −Q
(2)
du −Q

(2)
dv +Q(1)

s

Gxyx = G(3)
py +Q

(2)
dxz

Gxyz = 2Q
(2)
du +Q(1)

s

* Rank 4 tensor (sss).
Gxxxx Gxxyy Gxxzz 0 Gxxzx 0
Gxxyy Gyyyy Gyyzz 0 Gyyzx 0
Gxxzz Gyyzz Gzzzz 0 Gzzzx 0

0 0 0 Gyzyz 0 Gyzxy

Gxxzx Gyyzx Gzzzx 0 Gzxzx 0
0 0 0 Gyzxy 0 Gxyxy


Gxxxx = −2G

(1)
du − 4G

(2)
du + 2G

(1)
dv + 4G

(2)
dv −G(1)

gu +G(1)
gv + 2G(1)

g +G(1)
s + 2G(2)

s

Gxxyy = −2G
(1)
du + 2G(1)

gu −G(1)
g +G(1)

s

Gxxzz = G
(1)
du +G

(1)
dv −G(1)

gu −G(1)
gv −G(1)

g +G(1)
s

Gxxzx = G
(1)
dxz + 2G

(2)
dxz −G(1)

gay −G
(1)
gby

Gyyyy = −2G
(1)
du − 4G

(2)
du − 2G

(1)
dv − 4G

(2)
dv −G(1)

gu −G(1)
gv + 2G(1)

g +G(1)
s + 2G(2)

s

Gyyzz = G
(1)
du −G

(1)
dv −G(1)

gu +G(1)
gv −G(1)

g +G(1)
s

Gyyzx = G
(1)
dxz + 2G

(1)
gby

Gzzzz = 4G
(1)
du + 8G

(2)
du + 2G(1)

gu + 2G(1)
g +G(1)

s + 2G(2)
s

Gzzzx = G
(1)
dxz + 2G

(2)
dxz +G(1)

gay −G
(1)
gby

Gyzyz = G
(2)
du −G

(2)
dv −G(1)

gu +G(1)
gv −G(1)

g +G(2)
s

Gyzxy = G
(2)
dxz + 2G

(1)
gby

Gzxzx = G
(2)
du +G

(2)
dv −G(1)

gu −G(1)
gv −G(1)

g +G(2)
s

Gxyxy = −2G
(2)
du + 2G(1)

gu −G(1)
g +G(2)

s

* Rank 4 tensor (ssa).
0 Gxxyy Gxxzz 0 Gxxzx 0

−Gxxyy 0 Gyyzz 0 Gyyzx 0
−Gxxzz −Gyyzz 0 0 Gzzzx 0

0 0 0 0 0 Gyzxy

−Gxxzx −Gyyzx −Gzzzx 0 0 0
0 0 0 −Gyzxy 0 0


Gxxyy = −2G

(3)
dv + 4Q

(1)
f3

Gxxzz = 3G
(3)
du −G

(3)
dv − 4Q

(1)
f3

Gxxzx = G
(3)
dxz + 2Q

(1)
fay + 2Q

(1)
fby − 2Q(1)

py

Gyyzz = 3G
(3)
du +G

(3)
dv + 4Q

(1)
f3

Gyyzx = G
(3)
dxz − 4Q

(1)
fby

Gzzzx = G
(3)
dxz − 2Q

(1)
fay + 2Q

(1)
fby + 2Q(1)

py

Gyzxy = 4Q
(1)
fay +Q(1)

py

* Rank 4 tensor (aas).Gyzyz 0 Gyzxy

0 Gzxzx 0
Gyzxy 0 Gxyxy


2



Gyzyz = −2G
(4)
du + 2G

(4)
dv +G(3)

s

Gyzxy = 2G
(4)
dxz

Gzxzx = −2G
(4)
du − 2G

(4)
dv +G(3)

s

Gxyxy = 4G
(4)
du +G(3)

s

* Rank 4 tensor (aaa). 0 0 Gyzxy

0 0 0
−Gyzxy 0 0


Gyzxy = Q(2)

py

* Rank 4 tensor (sa).
0 Gxxzx 0
0 Gyyzx 0
0 Gzzzx 0

Gyzyz 0 Gyzxy

0 Gzxzx 0
Gxyyz 0 Gxyxy


Gxxzx = 2G

(5)
dxz −Q

(2)
fay −Q

(2)
fby +Q(3)

py

Gyyzx = 2Q
(2)
fay +Q(3)

py + 2Q(4)
py

Gzzzx = −2G
(5)
dxz −Q

(2)
fay +Q

(2)
fby +Q(3)

py

Gyzyz = −3G
(5)
du −G

(5)
dv +Q

(2)
f3

Gyzxy = G
(5)
dxz −Q

(2)
fay +Q

(2)
fby +Q(4)

py

Gzxzx = 3G
(5)
du −G

(5)
dv +Q

(2)
f3

Gxyyz = −G
(5)
dxz −Q

(2)
fay −Q

(2)
fby +Q(4)

py

Gxyxy = 2G
(5)
dv +Q

(2)
f3

* Rank 4 tensor (as). 0 0 0 Gyzyz 0 Gyzxy

Gzxxx Gzxyy Gzxzz 0 Gzxzx 0
0 0 0 Gxyyz 0 Gxyxy


Gyzyz = −3G

(6)
du −G

(6)
dv +Q

(3)
f3

Gyzxy = −G
(6)
dxz −Q

(3)
fay −Q

(3)
fby +Q(6)

py

Gzxxx = 2G
(6)
dxz −Q

(3)
fay −Q

(3)
fby +Q(5)

py

Gzxyy = 2Q
(3)
fay +Q(5)

py + 2Q(6)
py

Gzxzz = −2G
(6)
dxz −Q

(3)
fay +Q

(3)
fby +Q(5)

py

Gzxzx = 3G
(6)
du −G

(6)
dv +Q

(3)
f3

Gxyyz = G
(6)
dxz −Q

(3)
fay +Q

(3)
fby +Q(6)

py

Gxyxy = 2G
(6)
dv +Q

(3)
f3

* Rank 4 tensor (s).
Gxxxx Gxxyy Gxxzz 0 Gxxzx 0 0 Gxxxz 0
Gyyxx Gyyyy Gyyzz 0 Gyyzx 0 0 Gyyxz 0
Gzzxx Gzzyy Gzzzz 0 Gzzzx 0 0 Gzzxz 0

0 0 0 Gyzyz 0 Gyzxy Gyzzy 0 Gyzyx

Gzxxx Gzxyy Gzxzz 0 Gzxzx 0 0 Gzxxz 0
0 0 0 Gxyyz 0 Gxyxy Gxyzy 0 Gxyyx


3



Gxxxx = −2G
(1)
du − 4G

(2)
du + 2G

(1)
dv + 4G

(2)
dv −G(1)

gu +G(1)
gv + 2G(1)

g +G(1)
s + 2G(2)

s

Gxxyy = −2G
(1)
du − 2G

(3)
dv + 2G(1)

gu −G(1)
g +G(1)

s + 4Q
(1)
f3

Gxxzz = G
(1)
du + 3G

(3)
du +G

(1)
dv −G

(3)
dv −G(1)

gu −G(1)
gv −G(1)

g +G(1)
s − 4Q

(1)
f3

Gxxzx = G
(1)
dxz + 2G

(2)
dxz +G

(3)
dxz + 2G

(5)
dxz −G(1)

gay −G
(1)
gby + 2Q

(1)
fay −Q

(2)
fay + 2Q

(1)
fby −Q

(2)
fby − 2Q(1)

py +Q(3)
py

Gxxxz = G
(1)
dxz + 2G

(2)
dxz +G

(3)
dxz − 2G

(5)
dxz −G(1)

gay −G
(1)
gby + 2Q

(1)
fay +Q

(2)
fay + 2Q

(1)
fby +Q

(2)
fby − 2Q(1)

py −Q(3)
py

Gyyxx = −2G
(1)
du + 2G

(3)
dv + 2G(1)

gu −G(1)
g +G(1)

s − 4Q
(1)
f3

Gyyyy = −2G
(1)
du − 4G

(2)
du − 2G

(1)
dv − 4G

(2)
dv −G(1)

gu −G(1)
gv + 2G(1)

g +G(1)
s + 2G(2)

s

Gyyzz = G
(1)
du + 3G

(3)
du −G

(1)
dv +G

(3)
dv −G(1)

gu +G(1)
gv −G(1)

g +G(1)
s + 4Q

(1)
f3

Gyyzx = G
(1)
dxz +G

(3)
dxz + 2G

(1)
gby + 2Q

(2)
fay − 4Q

(1)
fby +Q(3)

py + 2Q(4)
py

Gyyxz = G
(1)
dxz +G

(3)
dxz + 2G

(1)
gby − 2Q

(2)
fay − 4Q

(1)
fby −Q(3)

py − 2Q(4)
py

Gzzxx = G
(1)
du − 3G

(3)
du +G

(1)
dv +G

(3)
dv −G(1)

gu −G(1)
gv −G(1)

g +G(1)
s + 4Q

(1)
f3

Gzzyy = G
(1)
du − 3G

(3)
du −G

(1)
dv −G

(3)
dv −G(1)

gu +G(1)
gv −G(1)

g +G(1)
s − 4Q

(1)
f3

Gzzzz = 4G
(1)
du + 8G

(2)
du + 2G(1)

gu + 2G(1)
g +G(1)

s + 2G(2)
s

Gzzzx = G
(1)
dxz + 2G

(2)
dxz +G

(3)
dxz − 2G

(5)
dxz +G(1)

gay −G
(1)
gby − 2Q

(1)
fay −Q

(2)
fay + 2Q

(1)
fby +Q

(2)
fby + 2Q(1)

py +Q(3)
py

Gzzxz = G
(1)
dxz + 2G

(2)
dxz +G

(3)
dxz + 2G

(5)
dxz +G(1)

gay −G
(1)
gby − 2Q

(1)
fay +Q

(2)
fay + 2Q

(1)
fby −Q

(2)
fby + 2Q(1)

py −Q(3)
py

Gyzyz = G
(2)
du − 3G

(5)
du −G

(2)
dv −G

(5)
dv −G(1)

gu +G(1)
gv −G(1)

g +G(2)
s +Q

(2)
f3

Gyzxy = G
(2)
dxz +G

(5)
dxz + 2G

(1)
gby + 4Q

(1)
fay −Q

(2)
fay +Q

(2)
fby +Q(1)

py +Q(4)
py

Gyzzy = G
(2)
du + 3G

(5)
du −G

(2)
dv +G

(5)
dv −G(1)

gu +G(1)
gv −G(1)

g +G(2)
s −Q

(2)
f3

Gyzyx = G
(2)
dxz −G

(5)
dxz + 2G

(1)
gby + 4Q

(1)
fay +Q

(2)
fay −Q

(2)
fby +Q(1)

py −Q(4)
py

Gzxxx = G
(1)
dxz + 2G

(2)
dxz −G

(3)
dxz −G(1)

gay −G
(1)
gby − 2Q

(1)
fay − 2Q

(1)
fby + 2Q(1)

py

Gzxyy = G
(1)
dxz −G

(3)
dxz + 2G

(1)
gby + 4Q

(1)
fby

Gzxzz = G
(1)
dxz + 2G

(2)
dxz −G

(3)
dxz +G(1)

gay −G
(1)
gby + 2Q

(1)
fay − 2Q

(1)
fby − 2Q(1)

py

Gzxzx = G
(2)
du + 3G

(5)
du +G

(2)
dv −G

(5)
dv −G(1)

gu −G(1)
gv −G(1)

g +G(2)
s +Q

(2)
f3

Gzxxz = G
(2)
du − 3G

(5)
du +G

(2)
dv +G

(5)
dv −G(1)

gu −G(1)
gv −G(1)

g +G(2)
s −Q

(2)
f3

Gxyyz = G
(2)
dxz −G

(5)
dxz + 2G

(1)
gby − 4Q

(1)
fay −Q

(2)
fay −Q

(2)
fby −Q(1)

py +Q(4)
py

Gxyxy = −2G
(2)
du + 2G

(5)
dv + 2G(1)

gu −G(1)
g +G(2)

s +Q
(2)
f3

Gxyzy = G
(2)
dxz +G

(5)
dxz + 2G

(1)
gby − 4Q

(1)
fay +Q

(2)
fay +Q

(2)
fby −Q(1)

py −Q(4)
py

Gxyyx = −2G
(2)
du − 2G

(5)
dv + 2G(1)

gu −G(1)
g +G(2)

s −Q
(2)
f3

* Rank 4 tensor (a). 0 0 0 Gyzyz 0 Gyzxy Gyzzy 0 Gyzyx

Gzxxx Gzxyy Gzxzz 0 Gzxzx 0 0 Gzxxz 0
0 0 0 Gxyyz 0 Gxyxy Gxyzy 0 Gxyyx


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Gyzyz = −2G
(4)
du − 3G

(6)
du + 2G

(4)
dv −G

(6)
dv +G(3)

s +Q
(3)
f3

Gyzxy = 2G
(4)
dxz −G

(6)
dxz −Q

(3)
fay −Q

(3)
fby +Q(2)

py +Q(6)
py

Gyzzy = 2G
(4)
du − 3G

(6)
du − 2G

(4)
dv −G

(6)
dv −G(3)

s +Q
(3)
f3

Gyzyx = −2G
(4)
dxz −G

(6)
dxz −Q

(3)
fay −Q

(3)
fby −Q(2)

py +Q(6)
py

Gzxxx = 2G
(6)
dxz −Q

(3)
fay −Q

(3)
fby +Q(5)

py

Gzxyy = 2Q
(3)
fay +Q(5)

py + 2Q(6)
py

Gzxzz = −2G
(6)
dxz −Q

(3)
fay +Q

(3)
fby +Q(5)

py

Gzxzx = −2G
(4)
du + 3G

(6)
du − 2G

(4)
dv −G

(6)
dv +G(3)

s +Q
(3)
f3

Gzxxz = 2G
(4)
du + 3G

(6)
du + 2G

(4)
dv −G

(6)
dv −G(3)

s +Q
(3)
f3

Gxyyz = 2G
(4)
dxz +G

(6)
dxz −Q

(3)
fay +Q

(3)
fby −Q(2)

py +Q(6)
py

Gxyxy = 4G
(4)
du + 2G

(6)
dv +G(3)

s +Q
(3)
f3

Gxyzy = −2G
(4)
dxz +G

(6)
dxz −Q

(3)
fay +Q

(3)
fby +Q(2)

py +Q(6)
py

Gxyyx = −4G
(4)
du + 2G

(6)
dv −G(3)

s +Q
(3)
f3

* Rank 4 tensor (t).

Gxxxx 0 Gxxxz

0 Gyyyy 0
Gzzzx 0 Gzzzz

Gyyzx 0 Gyyzz

Gzzxx 0 Gzzxz

0 Gxxyy 0
0 Gyzzy 0

Gzxxx 0 Gzxxz

Gxxyy +Gyyzz −Gyzzy −Gzxxz +Gzzxx 0 Gxyyz

0 Gxyyz +
Gzzxz

2 − Gzzzx

2 0



Gxxxx = −2G
(1)
du − 4G

(2)
du + 2G

(1)
dv + 4G

(2)
dv −G(1)

gu +G(1)
gv + 2G(1)

g + 3G(1)
s

Gxxxz = G
(1)
dxz + 2G

(2)
dxz +G

(3)
dxz − 2G

(5)
dxz −G(1)

gay −G
(1)
gby

Gyyyy = −2G
(1)
du − 4G

(2)
du − 2G

(1)
dv − 4G

(2)
dv −G(1)

gu −G(1)
gv + 2G(1)

g + 3G(1)
s

Gzzzx = G
(1)
dxz + 2G

(2)
dxz +G

(3)
dxz − 2G

(5)
dxz +G(1)

gay −G
(1)
gby

Gzzzz = 4G
(1)
du + 8G

(2)
du + 2G(1)

gu + 2G(1)
g + 3G(1)

s

Gyyzx = G
(1)
dxz +G

(3)
dxz + 2G

(1)
gby

Gyyzz = G
(1)
du + 3G

(3)
du −G

(1)
dv +G

(3)
dv −G(1)

gu +G(1)
gv −G(1)

g +G(1)
s

Gzzxx = G
(1)
du − 3G

(3)
du +G

(1)
dv +G

(3)
dv −G(1)

gu −G(1)
gv −G(1)

g +G(1)
s

Gzzxz = G
(1)
dxz + 2G

(2)
dxz +G

(3)
dxz + 2G

(5)
dxz +G(1)

gay −G
(1)
gby

Gxxyy = −2G
(1)
du − 2G

(3)
dv + 2G(1)

gu −G(1)
g +G(1)

s

Gyzzy = G
(2)
du + 3G

(5)
du −G

(2)
dv +G

(5)
dv −G(1)

gu +G(1)
gv −G(1)

g +G(1)
s

Gzxxx = G
(1)
dxz + 2G

(2)
dxz −G

(3)
dxz −G(1)

gay −G
(1)
gby

Gzxxz = G
(2)
du − 3G

(5)
du +G

(2)
dv +G

(5)
dv −G(1)

gu −G(1)
gv −G(1)

g +G(1)
s

Gxyyz = G
(2)
dxz −G

(5)
dxz + 2G

(1)
gby
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