
MPG No. 6.1.17 222 [ Type I, orthorhombic ] [M tensor]

* Rank 0 tensor.[
M

]
M = M (1)

s

* Rank 1 tensor. * Rank 2 tensor (s).Mxx 0 0
0 Myy 0
0 0 Mzz



Mxx = −M
(1)
du +M

(1)
dv +M (1)

s

Myy = −M
(1)
du −M

(1)
dv +M (1)

s

Mzz = 2M
(1)
du +M (1)

s

* Rank 2 tensor (a). * Rank 3 tensor (s).
0 0 0
0 0 0
0 0 0

Myzx 0 0
0 Mzxy 0
0 0 Mxyz



Myzx = M
(1)
f3 − 3T

(1)
du − T

(1)
dv

Mzxy = M
(1)
f3 + 3T

(1)
du − T

(1)
dv

Mxyz = M
(1)
f3 + 2T

(1)
dv

* Rank 3 tensor (a).Myzx 0 0
0 Mzxy 0
0 0 Mxyz



Myzx = −T
(2)
du + T

(2)
dv + T (1)

s

Mzxy = −T
(2)
du − T

(2)
dv + T (1)

s

Mxyz = 2T
(2)
du + T (1)

s

* Rank 4 tensor (sss).
Mxxxx Mxxyy Mxxzz 0 0 0
Mxxyy Myyyy Myyzz 0 0 0
Mxxzz Myyzz Mzzzz 0 0 0

0 0 0 Myzyz 0 0
0 0 0 0 Mzxzx 0
0 0 0 0 0 Mxyxy


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Mxxxx = −2M
(1)
du − 4M

(2)
du + 2M

(1)
dv + 4M

(2)
dv −M (1)

gu +M (1)
gv + 2M (1)

g +M (1)
s + 2M (2)

s

Mxxyy = −2M
(1)
du + 2M (1)

gu −M (1)
g +M (1)

s

Mxxzz = M
(1)
du +M

(1)
dv −M (1)

gu −M (1)
gv −M (1)

g +M (1)
s

Myyyy = −2M
(1)
du − 4M

(2)
du − 2M

(1)
dv − 4M

(2)
dv −M (1)

gu −M (1)
gv + 2M (1)

g +M (1)
s + 2M (2)

s

Myyzz = M
(1)
du −M

(1)
dv −M (1)

gu +M (1)
gv −M (1)

g +M (1)
s

Mzzzz = 4M
(1)
du + 8M

(2)
du + 2M (1)

gu + 2M (1)
g +M (1)

s + 2M (2)
s

Myzyz = M
(2)
du −M

(2)
dv −M (1)

gu +M (1)
gv −M (1)

g +M (2)
s

Mzxzx = M
(2)
du +M

(2)
dv −M (1)

gu −M (1)
gv −M (1)

g +M (2)
s

Mxyxy = −2M
(2)
du + 2M (1)

gu −M (1)
g +M (2)

s

* Rank 4 tensor (ssa).
0 Mxxyy Mxxzz 0 0 0

−Mxxyy 0 Myyzz 0 0 0
−Mxxzz −Myyzz 0 0 0 0

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0



Mxxyy = −2M
(3)
dv + 4T

(1)
f3

Mxxzz = 3M
(3)
du −M

(3)
dv − 4T

(1)
f3

Myyzz = 3M
(3)
du +M

(3)
dv + 4T

(1)
f3

* Rank 4 tensor (aas).Myzyz 0 0
0 Mzxzx 0
0 0 Mxyxy



Myzyz = −2M
(4)
du + 2M

(4)
dv +M (3)

s

Mzxzx = −2M
(4)
du − 2M

(4)
dv +M (3)

s

Mxyxy = 4M
(4)
du +M (3)

s

* Rank 4 tensor (aaa). * Rank 4 tensor (sa).
0 0 0
0 0 0
0 0 0

Myzyz 0 0
0 Mzxzx 0
0 0 Mxyxy



Myzyz = −3M
(5)
du −M

(5)
dv + T

(2)
f3

Mzxzx = 3M
(5)
du −M

(5)
dv + T

(2)
f3

Mxyxy = 2M
(5)
dv + T

(2)
f3

* Rank 4 tensor (as).0 0 0 Myzyz 0 0
0 0 0 0 Mzxzx 0
0 0 0 0 0 Mxyxy


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Myzyz = −3M
(6)
du −M

(6)
dv + T

(3)
f3

Mzxzx = 3M
(6)
du −M

(6)
dv + T

(3)
f3

Mxyxy = 2M
(6)
dv + T

(3)
f3

* Rank 4 tensor (s).
Mxxxx Mxxyy Mxxzz 0 0 0 0 0 0
Myyxx Myyyy Myyzz 0 0 0 0 0 0
Mzzxx Mzzyy Mzzzz 0 0 0 0 0 0

0 0 0 Myzyz 0 0 Myzzy 0 0
0 0 0 0 Mzxzx 0 0 Mzxxz 0
0 0 0 0 0 Mxyxy 0 0 Mxyyx



Mxxxx = −2M
(1)
du − 4M

(2)
du + 2M

(1)
dv + 4M

(2)
dv −M (1)

gu +M (1)
gv + 2M (1)

g +M (1)
s + 2M (2)

s

Mxxyy = −2M
(1)
du − 2M

(3)
dv + 2M (1)

gu −M (1)
g +M (1)

s + 4T
(1)
f3

Mxxzz = M
(1)
du + 3M

(3)
du +M

(1)
dv −M

(3)
dv −M (1)

gu −M (1)
gv −M (1)

g +M (1)
s − 4T

(1)
f3

Myyxx = −2M
(1)
du + 2M

(3)
dv + 2M (1)

gu −M (1)
g +M (1)

s − 4T
(1)
f3

Myyyy = −2M
(1)
du − 4M

(2)
du − 2M

(1)
dv − 4M

(2)
dv −M (1)

gu −M (1)
gv + 2M (1)

g +M (1)
s + 2M (2)

s

Myyzz = M
(1)
du + 3M

(3)
du −M

(1)
dv +M

(3)
dv −M (1)

gu +M (1)
gv −M (1)

g +M (1)
s + 4T

(1)
f3

Mzzxx = M
(1)
du − 3M

(3)
du +M

(1)
dv +M

(3)
dv −M (1)

gu −M (1)
gv −M (1)

g +M (1)
s + 4T

(1)
f3

Mzzyy = M
(1)
du − 3M

(3)
du −M

(1)
dv −M

(3)
dv −M (1)

gu +M (1)
gv −M (1)

g +M (1)
s − 4T

(1)
f3

Mzzzz = 4M
(1)
du + 8M

(2)
du + 2M (1)

gu + 2M (1)
g +M (1)

s + 2M (2)
s

Myzyz = M
(2)
du − 3M

(5)
du −M

(2)
dv −M

(5)
dv −M (1)

gu +M (1)
gv −M (1)

g +M (2)
s + T

(2)
f3

Myzzy = M
(2)
du + 3M

(5)
du −M

(2)
dv +M

(5)
dv −M (1)

gu +M (1)
gv −M (1)

g +M (2)
s − T

(2)
f3

Mzxzx = M
(2)
du + 3M

(5)
du +M

(2)
dv −M

(5)
dv −M (1)

gu −M (1)
gv −M (1)

g +M (2)
s + T

(2)
f3

Mzxxz = M
(2)
du − 3M

(5)
du +M

(2)
dv +M

(5)
dv −M (1)

gu −M (1)
gv −M (1)

g +M (2)
s − T

(2)
f3

Mxyxy = −2M
(2)
du + 2M

(5)
dv + 2M (1)

gu −M (1)
g +M (2)

s + T
(2)
f3

Mxyyx = −2M
(2)
du − 2M

(5)
dv + 2M (1)

gu −M (1)
g +M (2)

s − T
(2)
f3

* Rank 4 tensor (a).0 0 0 Myzyz 0 0 Myzzy 0 0
0 0 0 0 Mzxzx 0 0 Mzxxz 0
0 0 0 0 0 Mxyxy 0 0 Mxyyx



Myzyz = −2M
(4)
du − 3M

(6)
du + 2M

(4)
dv −M

(6)
dv +M (3)

s + T
(3)
f3

Myzzy = 2M
(4)
du − 3M

(6)
du − 2M

(4)
dv −M

(6)
dv −M (3)

s + T
(3)
f3

Mzxzx = −2M
(4)
du + 3M

(6)
du − 2M

(4)
dv −M

(6)
dv +M (3)

s + T
(3)
f3

Mzxxz = 2M
(4)
du + 3M

(6)
du + 2M

(4)
dv −M

(6)
dv −M (3)

s + T
(3)
f3

Mxyxy = 4M
(4)
du + 2M

(6)
dv +M (3)

s + T
(3)
f3

Mxyyx = −4M
(4)
du + 2M

(6)
dv −M (3)

s + T
(3)
f3
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* Rank 4 tensor (t).

Mxxxx 0 0
0 Myyyy 0
0 0 Mzzzz

0 0 Myyzz

Mzzxx 0 0
0 Mxxyy 0
0 Myzzy 0
0 0 Mzxxz

Mxxyy +Myyzz −Myzzy −Mzxxz +Mzzxx 0 0
0 0 0



Mxxxx = −2M
(1)
du − 4M

(2)
du + 2M

(1)
dv + 4M

(2)
dv −M (1)

gu +M (1)
gv + 2M (1)

g + 3M (1)
s

Myyyy = −2M
(1)
du − 4M

(2)
du − 2M

(1)
dv − 4M

(2)
dv −M (1)

gu −M (1)
gv + 2M (1)

g + 3M (1)
s

Mzzzz = 4M
(1)
du + 8M

(2)
du + 2M (1)

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

s

Myyzz = M
(1)
du + 3M

(3)
du −M

(1)
dv +M

(3)
dv −M (1)

gu +M (1)
gv −M (1)

g +M (1)
s

Mzzxx = M
(1)
du − 3M

(3)
du +M

(1)
dv +M

(3)
dv −M (1)

gu −M (1)
gv −M (1)

g +M (1)
s

Mxxyy = −2M
(1)
du − 2M

(3)
dv + 2M (1)

gu −M (1)
g +M (1)

s

Myzzy = M
(2)
du + 3M

(5)
du −M

(2)
dv +M

(5)
dv −M (1)

gu +M (1)
gv −M (1)

g +M (1)
s

Mzxxz = M
(2)
du − 3M

(5)
du +M

(2)
dv +M

(5)
dv −M (1)

gu −M (1)
gv −M (1)

g +M (1)
s
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