
MPG No. 5.5.16 2′/m′ [ Type III, monoclinic ] [T tensor]

* Rank 0 tensor. * Rank 1 tensor. * Rank 2 tensor (s). 0 Txy 0
Txy 0 Tyz

0 Tyz 0


Txy = T

(1)
dxy

Tyz = T
(1)
dyz

* Rank 2 tensor (a). 0 Txy 0
−Txy 0 Tyz

0 −Tyz 0


Txy = M (1)

pz

Tyz = M (1)
px

* Rank 3 tensor (s). * Rank 3 tensor (a). * Rank 4 tensor (sss).
0 0 0 Txxyz 0 Txxxy

0 0 0 Tyyyz 0 Tyyxy

0 0 0 Tzzyz 0 Tzzxy

Txxyz Tyyyz Tzzyz 0 Tyzzx 0
0 0 0 Tyzzx 0 Tzxxy

Txxxy Tyyxy Tzzxy 0 Tzxxy 0


Txxyz = T

(1)
dyz + 2T

(1)
gbx

Txxxy = T
(1)
dxy + 2T

(2)
dxy + T (1)

gaz − T
(1)
gbz

Tyyyz = T
(1)
dyz + 2T

(2)
dyz + T (1)

gax − T
(1)
gbx

Tyyxy = T
(1)
dxy + 2T

(2)
dxy − T (1)

gaz − T
(1)
gbz

Tzzyz = T
(1)
dyz + 2T

(2)
dyz − T (1)

gax − T
(1)
gbx

Tzzxy = T
(1)
dxy + 2T

(1)
gbz

Tyzzx = T
(2)
dxy + 2T

(1)
gbz

Tzxxy = T
(2)
dyz + 2T

(1)
gbx

* Rank 4 tensor (ssa).
0 0 0 Txxyz 0 Txxxy

0 0 0 Tyyyz 0 Tyyxy

0 0 0 Tzzyz 0 Tzzxy

−Txxyz −Tyyyz −Tzzyz 0 Tyzzx 0
0 0 0 −Tyzzx 0 Tzxxy

−Txxxy −Tyyxy −Tzzxy 0 −Tzxxy 0


Txxyz = −4M

(1)
fbx + T

(3)
dyz

Txxxy = −2M
(1)
faz + 2M

(1)
fbz + 2M (1)

pz + T
(3)
dxy

Tyyyz = −2M
(1)
fax + 2M

(1)
fbx + 2M (1)

px + T
(3)
dyz

Tyyxy = 2M
(1)
faz + 2M

(1)
fbz − 2M (1)

pz + T
(3)
dxy

Tzzyz = 2M
(1)
fax + 2M

(1)
fbx − 2M (1)

px + T
(3)
dyz

Tzzxy = −4M
(1)
fbz + T

(3)
dxy

Tyzzx = −4M
(1)
faz −M (1)

pz

Tzxxy = −4M
(1)
fax −M (1)

px
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* Rank 4 tensor (aas). 0 Tyzzx 0
Tyzzx 0 Tzxxy

0 Tzxxy 0



Tyzzx = 2T
(4)
dxy

Tzxxy = 2T
(4)
dyz

* Rank 4 tensor (aaa). 0 Tyzzx 0
−Tyzzx 0 Tzxxy

0 −Tzxxy 0



Tyzzx = −M (2)
pz

Tzxxy = −M (2)
px

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

Tyyyz 0 Tyyxy

Tzzyz 0 Tzzxy

0 Tyzzx 0
Tzxyz 0 Tzxxy

0 Txyzx 0



Txxyz = 2M
(2)
fax +M (3)

px + 2M (4)
px

Txxxy = −M
(2)
faz +M

(2)
fbz +M (3)

pz − 2T
(5)
dxy

Tyyyz = −M
(2)
fax +M

(2)
fbx +M (3)

px − 2T
(5)
dyz

Tyyxy = −M
(2)
faz −M

(2)
fbz +M (3)

pz + 2T
(5)
dxy

Tzzyz = −M
(2)
fax −M

(2)
fbx +M (3)

px + 2T
(5)
dyz

Tzzxy = 2M
(2)
faz +M (3)

pz + 2M (4)
pz

Tyzzx = −M
(2)
faz −M

(2)
fbz +M (4)

pz − T
(5)
dxy

Tzxyz = −M
(2)
faz +M

(2)
fbz +M (4)

pz + T
(5)
dxy

Tzxxy = −M
(2)
fax −M

(2)
fbx +M (4)

px − T
(5)
dyz

Txyzx = −M
(2)
fax +M

(2)
fbx +M (4)

px + T
(5)
dyz

* Rank 4 tensor (as).Tyzxx Tyzyy Tyzzz 0 Tyzzx 0
0 0 0 Tzxyz 0 Tzxxy

Txyxx Txyyy Txyzz 0 Txyzx 0


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Tyzxx = 2M
(3)
fax +M (5)

px + 2M (6)
px

Tyzyy = −M
(3)
fax +M

(3)
fbx +M (5)

px − 2T
(6)
dyz

Tyzzz = −M
(3)
fax −M

(3)
fbx +M (5)

px + 2T
(6)
dyz

Tyzzx = −M
(3)
faz +M

(3)
fbz +M (6)

pz + T
(6)
dxy

Tzxyz = −M
(3)
faz −M

(3)
fbz +M (6)

pz − T
(6)
dxy

Tzxxy = −M
(3)
fax +M

(3)
fbx +M (6)

px + T
(6)
dyz

Txyxx = −M
(3)
faz +M

(3)
fbz +M (5)

pz − 2T
(6)
dxy

Txyyy = −M
(3)
faz −M

(3)
fbz +M (5)

pz + 2T
(6)
dxy

Txyzz = 2M
(3)
faz +M (5)

pz + 2M (6)
pz

Txyzx = −M
(3)
fax −M

(3)
fbx +M (6)

px − T
(6)
dyz

* Rank 4 tensor (s).
0 0 0 Txxyz 0 Txxxy Txxzy 0 Txxyx

0 0 0 Tyyyz 0 Tyyxy Tyyzy 0 Tyyyx

0 0 0 Tzzyz 0 Tzzxy Tzzzy 0 Tzzyx

Tyzxx Tyzyy Tyzzz 0 Tyzzx 0 0 Tyzxz 0
0 0 0 Tzxyz 0 Tzxxy Tzxzy 0 Tzxyx

Txyxx Txyyy Txyzz 0 Txyzx 0 0 Txyxz 0


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Txxyz = 2M
(2)
fax − 4M

(1)
fbx +M (3)

px + 2M (4)
px + T

(1)
dyz + T

(3)
dyz + 2T

(1)
gbx

Txxxy = −2M
(1)
faz −M

(2)
faz + 2M

(1)
fbz +M

(2)
fbz + 2M (1)

pz +M (3)
pz + T

(1)
dxy + 2T

(2)
dxy + T

(3)
dxy − 2T

(5)
dxy + T (1)

gaz − T
(1)
gbz

Txxzy = −2M
(2)
fax − 4M

(1)
fbx −M (3)

px − 2M (4)
px + T

(1)
dyz + T

(3)
dyz + 2T

(1)
gbx

Txxyx = −2M
(1)
faz +M

(2)
faz + 2M

(1)
fbz −M

(2)
fbz + 2M (1)

pz −M (3)
pz + T

(1)
dxy + 2T

(2)
dxy + T

(3)
dxy + 2T

(5)
dxy + T (1)

gaz − T
(1)
gbz

Tyyyz = −2M
(1)
fax −M

(2)
fax + 2M

(1)
fbx +M

(2)
fbx + 2M (1)

px +M (3)
px + T

(1)
dyz + 2T

(2)
dyz + T

(3)
dyz − 2T

(5)
dyz + T (1)

gax − T
(1)
gbx

Tyyxy = 2M
(1)
faz −M

(2)
faz + 2M

(1)
fbz −M

(2)
fbz − 2M (1)

pz +M (3)
pz + T

(1)
dxy + 2T

(2)
dxy + T

(3)
dxy + 2T

(5)
dxy − T (1)

gaz − T
(1)
gbz

Tyyzy = −2M
(1)
fax +M

(2)
fax + 2M

(1)
fbx −M

(2)
fbx + 2M (1)

px −M (3)
px + T

(1)
dyz + 2T

(2)
dyz + T

(3)
dyz + 2T

(5)
dyz + T (1)

gax − T
(1)
gbx

Tyyyx = 2M
(1)
faz +M

(2)
faz + 2M

(1)
fbz +M

(2)
fbz − 2M (1)

pz −M (3)
pz + T

(1)
dxy + 2T

(2)
dxy + T

(3)
dxy − 2T

(5)
dxy − T (1)

gaz − T
(1)
gbz

Tzzyz = 2M
(1)
fax −M

(2)
fax + 2M

(1)
fbx −M

(2)
fbx − 2M (1)

px +M (3)
px + T

(1)
dyz + 2T

(2)
dyz + T

(3)
dyz + 2T

(5)
dyz − T (1)

gax − T
(1)
gbx

Tzzxy = 2M
(2)
faz − 4M

(1)
fbz +M (3)

pz + 2M (4)
pz + T

(1)
dxy + T

(3)
dxy + 2T

(1)
gbz

Tzzzy = 2M
(1)
fax +M

(2)
fax + 2M

(1)
fbx +M

(2)
fbx − 2M (1)

px −M (3)
px + T

(1)
dyz + 2T

(2)
dyz + T

(3)
dyz − 2T

(5)
dyz − T (1)

gax − T
(1)
gbx

Tzzyx = −2M
(2)
faz − 4M

(1)
fbz −M (3)

pz − 2M (4)
pz + T

(1)
dxy + T

(3)
dxy + 2T

(1)
gbz

Tyzxx = 4M
(1)
fbx + T

(1)
dyz − T

(3)
dyz + 2T

(1)
gbx

Tyzyy = 2M
(1)
fax − 2M

(1)
fbx − 2M (1)

px + T
(1)
dyz + 2T

(2)
dyz − T

(3)
dyz + T (1)

gax − T
(1)
gbx

Tyzzz = −2M
(1)
fax − 2M

(1)
fbx + 2M (1)

px + T
(1)
dyz + 2T

(2)
dyz − T

(3)
dyz − T (1)

gax − T
(1)
gbx

Tyzzx = −4M
(1)
faz −M

(2)
faz −M

(2)
fbz −M (1)

pz +M (4)
pz + T

(2)
dxy − T

(5)
dxy + 2T

(1)
gbz

Tyzxz = −4M
(1)
faz +M

(2)
faz +M

(2)
fbz −M (1)

pz −M (4)
pz + T

(2)
dxy + T

(5)
dxy + 2T

(1)
gbz

Tzxyz = 4M
(1)
faz −M

(2)
faz +M

(2)
fbz +M (1)

pz +M (4)
pz + T

(2)
dxy + T

(5)
dxy + 2T

(1)
gbz

Tzxxy = −4M
(1)
fax −M

(2)
fax −M

(2)
fbx −M (1)

px +M (4)
px + T

(2)
dyz − T

(5)
dyz + 2T

(1)
gbx

Tzxzy = 4M
(1)
faz +M

(2)
faz −M

(2)
fbz +M (1)

pz −M (4)
pz + T

(2)
dxy − T

(5)
dxy + 2T

(1)
gbz

Tzxyx = −4M
(1)
fax +M

(2)
fax +M

(2)
fbx −M (1)

px −M (4)
px + T

(2)
dyz + T

(5)
dyz + 2T

(1)
gbx

Txyxx = 2M
(1)
faz − 2M

(1)
fbz − 2M (1)

pz + T
(1)
dxy + 2T

(2)
dxy − T

(3)
dxy + T (1)

gaz − T
(1)
gbz

Txyyy = −2M
(1)
faz − 2M

(1)
fbz + 2M (1)

pz + T
(1)
dxy + 2T

(2)
dxy − T

(3)
dxy − T (1)

gaz − T
(1)
gbz

Txyzz = 4M
(1)
fbz + T

(1)
dxy − T

(3)
dxy + 2T

(1)
gbz

Txyzx = 4M
(1)
fax −M

(2)
fax +M

(2)
fbx +M (1)

px +M (4)
px + T

(2)
dyz + T

(5)
dyz + 2T

(1)
gbx

Txyxz = 4M
(1)
fax +M

(2)
fax −M

(2)
fbx +M (1)

px −M (4)
px + T

(2)
dyz − T

(5)
dyz + 2T

(1)
gbx

* Rank 4 tensor (a).Tyzxx Tyzyy Tyzzz 0 Tyzzx 0 0 Tyzxz 0
0 0 0 Tzxyz 0 Tzxxy Tzxzy 0 Tzxyx

Txyxx Txyyy Txyzz 0 Txyzx 0 0 Txyxz 0


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Tyzxx = 2M
(3)
fax +M (5)

px + 2M (6)
px

Tyzyy = −M
(3)
fax +M

(3)
fbx +M (5)

px − 2T
(6)
dyz

Tyzzz = −M
(3)
fax −M

(3)
fbx +M (5)

px + 2T
(6)
dyz

Tyzzx = −M
(3)
faz +M

(3)
fbz −M (2)

pz +M (6)
pz + 2T

(4)
dxy + T

(6)
dxy

Tyzxz = −M
(3)
faz +M

(3)
fbz +M (2)

pz +M (6)
pz − 2T

(4)
dxy + T

(6)
dxy

Tzxyz = −M
(3)
faz −M

(3)
fbz +M (2)

pz +M (6)
pz + 2T

(4)
dxy − T

(6)
dxy

Tzxxy = −M
(3)
fax +M

(3)
fbx −M (2)

px +M (6)
px + 2T

(4)
dyz + T

(6)
dyz

Tzxzy = −M
(3)
faz −M

(3)
fbz −M (2)

pz +M (6)
pz − 2T

(4)
dxy − T

(6)
dxy

Tzxyx = −M
(3)
fax +M

(3)
fbx +M (2)

px +M (6)
px − 2T

(4)
dyz + T

(6)
dyz

Txyxx = −M
(3)
faz +M

(3)
fbz +M (5)

pz − 2T
(6)
dxy

Txyyy = −M
(3)
faz −M

(3)
fbz +M (5)

pz + 2T
(6)
dxy

Txyzz = 2M
(3)
faz +M (5)

pz + 2M (6)
pz

Txyzx = −M
(3)
fax −M

(3)
fbx +M (2)

px +M (6)
px + 2T

(4)
dyz − T

(6)
dyz

Txyxz = −M
(3)
fax −M

(3)
fbx −M (2)

px +M (6)
px − 2T

(4)
dyz − T

(6)
dyz

* Rank 4 tensor (t).

0 Txxxy 0
Tyyyx 0 Tyyyz

0 Tzzzy 0
0 Tyyzy 0
0 Tzzxy 0

Txxyx 0 Txxyz

Tyzzx 0 Tyzzz

0 Tzxxy 0
0 Txyyy 0

−Tyyyz

2 +
Tyyzy

2 + Tzxxy 0
Txxxy

2 − Txxyx

2 + Txyyy − Tyyyx + Tzzxy



Txxxy = T
(1)
dxy + 2T

(2)
dxy + T

(3)
dxy − 2T

(5)
dxy + T (1)

gaz − T
(1)
gbz

Tyyyx = T
(1)
dxy + 2T

(2)
dxy + T

(3)
dxy − 2T

(5)
dxy − T (1)

gaz − T
(1)
gbz

Tyyyz = T
(1)
dyz + 2T

(2)
dyz + T

(3)
dyz − 2T

(5)
dyz + T (1)

gax − T
(1)
gbx

Tzzzy = T
(1)
dyz + 2T

(2)
dyz + T

(3)
dyz − 2T

(5)
dyz − T (1)

gax − T
(1)
gbx

Tyyzy = T
(1)
dyz + 2T

(2)
dyz + T

(3)
dyz + 2T

(5)
dyz + T (1)

gax − T
(1)
gbx

Tzzxy = T
(1)
dxy + T

(3)
dxy + 2T

(1)
gbz

Txxyx = T
(1)
dxy + 2T

(2)
dxy + T

(3)
dxy + 2T

(5)
dxy + T (1)

gaz − T
(1)
gbz

Txxyz = T
(1)
dyz + T

(3)
dyz + 2T

(1)
gbx

Tyzzx = T
(2)
dxy − T

(5)
dxy + 2T

(1)
gbz

Tyzzz = T
(1)
dyz + 2T

(2)
dyz − T

(3)
dyz − T (1)

gax − T
(1)
gbx

Tzxxy = T
(2)
dyz − T

(5)
dyz + 2T

(1)
gbx

Txyyy = T
(1)
dxy + 2T

(2)
dxy − T

(3)
dxy − T (1)

gaz − T
(1)
gbz
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