
MPG No. 6.3.19 2′2′2 (2’2’2 setting) [ Type III, orthorhombic ] [M tensor]

* Rank 0 tensor. * Rank 1 tensor.[
0 0 Mz

]
Mz = M (1)

pz

* Rank 2 tensor (s). 0 Mxy 0
Mxy 0 0
0 0 0



Mxy = M
(1)
dxy

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

0 0 0



Mxy = T (1)
pz

* Rank 3 tensor (s).
0 0 Mxxz

0 0 Myyz

0 0 Mzzz

0 Myzy 0
Mzxx 0 0
0 0 0



Mxxz = −M
(1)
faz +M

(1)
fbz +M (1)

pz − 2T
(1)
dxy

Myyz = −M
(1)
faz −M

(1)
fbz +M (1)

pz + 2T
(1)
dxy

Mzzz = 2M
(1)
faz +M (1)

pz + 2M (2)
pz

Myzy = −M
(1)
faz −M

(1)
fbz +M (2)

pz − T
(1)
dxy

Mzxx = −M
(1)
faz +M

(1)
fbz +M (2)

pz + T
(1)
dxy

* Rank 3 tensor (a). 0 Myzy 0
Mzxx 0 0
0 0 0



Myzy = M (3)
pz + T

(2)
dxy

Mzxx = −M (3)
pz + T

(2)
dxy

* Rank 4 tensor (sss).
0 0 0 0 0 Mxxxy

0 0 0 0 0 Myyxy

0 0 0 0 0 Mzzxy

0 0 0 0 Myzzx 0
0 0 0 Myzzx 0 0

Mxxxy Myyxy Mzzxy 0 0 0



1



Mxxxy = M
(1)
dxy + 2M

(2)
dxy +M (1)

gaz −M
(1)
gbz

Myyxy = M
(1)
dxy + 2M

(2)
dxy −M (1)

gaz −M
(1)
gbz

Mzzxy = M
(1)
dxy + 2M

(1)
gbz

Myzzx = M
(2)
dxy + 2M

(1)
gbz

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

0 0 0 0 0 Myyxy

0 0 0 0 0 Mzzxy

0 0 0 0 Myzzx 0
0 0 0 −Myzzx 0 0

−Mxxxy −Myyxy −Mzzxy 0 0 0



Mxxxy = M
(3)
dxy − 2T

(1)
faz + 2T

(1)
fbz + 2T (1)

pz

Myyxy = M
(3)
dxy + 2T

(1)
faz + 2T

(1)
fbz − 2T (1)

pz

Mzzxy = M
(3)
dxy − 4T

(1)
fbz

Myzzx = −4T
(1)
faz − T (1)

pz

* Rank 4 tensor (aas). 0 Myzzx 0
Myzzx 0 0

0 0 0



Myzzx = 2M
(4)
dxy

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

0 0 0



Myzzx = −T (2)
pz

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

0 0 Myyxy

0 0 Mzzxy

0 Myzzx 0
Mzxyz 0 0

0 0 0



Mxxxy = −2M
(5)
dxy − T

(2)
faz + T

(2)
fbz + T (3)

pz

Myyxy = 2M
(5)
dxy − T

(2)
faz − T

(2)
fbz + T (3)

pz

Mzzxy = 2T
(2)
faz + T (3)

pz + 2T (4)
pz

Myzzx = −M
(5)
dxy − T

(2)
faz − T

(2)
fbz + T (4)

pz

Mzxyz = M
(5)
dxy − T

(2)
faz + T

(2)
fbz + T (4)

pz

* Rank 4 tensor (as). 0 0 0 0 Myzzx 0
0 0 0 Mzxyz 0 0

Mxyxx Mxyyy Mxyzz 0 0 0


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Myzzx = M
(6)
dxy − T

(3)
faz + T

(3)
fbz + T (6)

pz

Mzxyz = −M
(6)
dxy − T

(3)
faz − T

(3)
fbz + T (6)

pz

Mxyxx = −2M
(6)
dxy − T

(3)
faz + T

(3)
fbz + T (5)

pz

Mxyyy = 2M
(6)
dxy − T

(3)
faz − T

(3)
fbz + T (5)

pz

Mxyzz = 2T
(3)
faz + T (5)

pz + 2T (6)
pz

* Rank 4 tensor (s).
0 0 0 0 0 Mxxxy 0 0 Mxxyx

0 0 0 0 0 Myyxy 0 0 Myyyx

0 0 0 0 0 Mzzxy 0 0 Mzzyx

0 0 0 0 Myzzx 0 0 Myzxz 0
0 0 0 Mzxyz 0 0 Mzxzy 0 0

Mxyxx Mxyyy Mxyzz 0 0 0 0 0 0



Mxxxy = M
(1)
dxy + 2M

(2)
dxy +M

(3)
dxy − 2M

(5)
dxy +M (1)

gaz −M
(1)
gbz − 2T

(1)
faz − T

(2)
faz + 2T

(1)
fbz + T

(2)
fbz + 2T (1)

pz + T (3)
pz

Mxxyx = M
(1)
dxy + 2M

(2)
dxy +M

(3)
dxy + 2M

(5)
dxy +M (1)

gaz −M
(1)
gbz − 2T

(1)
faz + T

(2)
faz + 2T

(1)
fbz − T

(2)
fbz + 2T (1)

pz − T (3)
pz

Myyxy = M
(1)
dxy + 2M

(2)
dxy +M

(3)
dxy + 2M

(5)
dxy −M (1)

gaz −M
(1)
gbz + 2T

(1)
faz − T

(2)
faz + 2T

(1)
fbz − T

(2)
fbz − 2T (1)

pz + T (3)
pz

Myyyx = M
(1)
dxy + 2M

(2)
dxy +M

(3)
dxy − 2M

(5)
dxy −M (1)

gaz −M
(1)
gbz + 2T

(1)
faz + T

(2)
faz + 2T

(1)
fbz + T

(2)
fbz − 2T (1)

pz − T (3)
pz

Mzzxy = M
(1)
dxy +M

(3)
dxy + 2M

(1)
gbz + 2T

(2)
faz − 4T

(1)
fbz + T (3)

pz + 2T (4)
pz

Mzzyx = M
(1)
dxy +M

(3)
dxy + 2M

(1)
gbz − 2T

(2)
faz − 4T

(1)
fbz − T (3)

pz − 2T (4)
pz

Myzzx = M
(2)
dxy −M

(5)
dxy + 2M

(1)
gbz − 4T

(1)
faz − T

(2)
faz − T

(2)
fbz − T (1)

pz + T (4)
pz

Myzxz = M
(2)
dxy +M

(5)
dxy + 2M

(1)
gbz − 4T

(1)
faz + T

(2)
faz + T

(2)
fbz − T (1)

pz − T (4)
pz

Mzxyz = M
(2)
dxy +M

(5)
dxy + 2M

(1)
gbz + 4T

(1)
faz − T

(2)
faz + T

(2)
fbz + T (1)

pz + T (4)
pz

Mzxzy = M
(2)
dxy −M

(5)
dxy + 2M

(1)
gbz + 4T

(1)
faz + T

(2)
faz − T

(2)
fbz + T (1)

pz − T (4)
pz

Mxyxx = M
(1)
dxy + 2M

(2)
dxy −M

(3)
dxy +M (1)

gaz −M
(1)
gbz + 2T

(1)
faz − 2T

(1)
fbz − 2T (1)

pz

Mxyyy = M
(1)
dxy + 2M

(2)
dxy −M

(3)
dxy −M (1)

gaz −M
(1)
gbz − 2T

(1)
faz − 2T

(1)
fbz + 2T (1)

pz

Mxyzz = M
(1)
dxy −M

(3)
dxy + 2M

(1)
gbz + 4T

(1)
fbz

* Rank 4 tensor (a). 0 0 0 0 Myzzx 0 0 Myzxz 0
0 0 0 Mzxyz 0 0 Mzxzy 0 0

Mxyxx Mxyyy Mxyzz 0 0 0 0 0 0



Myzzx = 2M
(4)
dxy +M

(6)
dxy − T

(3)
faz + T

(3)
fbz − T (2)

pz + T (6)
pz

Myzxz = −2M
(4)
dxy +M

(6)
dxy − T

(3)
faz + T

(3)
fbz + T (2)

pz + T (6)
pz

Mzxyz = 2M
(4)
dxy −M

(6)
dxy − T

(3)
faz − T

(3)
fbz + T (2)

pz + T (6)
pz

Mzxzy = −2M
(4)
dxy −M

(6)
dxy − T

(3)
faz − T

(3)
fbz − T (2)

pz + T (6)
pz

Mxyxx = −2M
(6)
dxy − T

(3)
faz + T

(3)
fbz + T (5)

pz

Mxyyy = 2M
(6)
dxy − T

(3)
faz − T

(3)
fbz + T (5)

pz

Mxyzz = 2T
(3)
faz + T (5)

pz + 2T (6)
pz
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* Rank 4 tensor (t).

0 Mxxxy 0
Myyyx 0 0

0 0 0
0 0 0
0 Mzzxy 0

Mxxyx 0 0
Myzzx 0 0

0 0 0
0 Mxyyy 0

0 0
Mxxxy

2 − Mxxyx

2 +Mxyyy −Myyyx +Mzzxy



Mxxxy = M
(1)
dxy + 2M

(2)
dxy +M

(3)
dxy − 2M

(5)
dxy +M (1)

gaz −M
(1)
gbz

Myyyx = M
(1)
dxy + 2M

(2)
dxy +M

(3)
dxy − 2M

(5)
dxy −M (1)

gaz −M
(1)
gbz

Mzzxy = M
(1)
dxy +M

(3)
dxy + 2M

(1)
gbz

Mxxyx = M
(1)
dxy + 2M

(2)
dxy +M

(3)
dxy + 2M

(5)
dxy +M (1)

gaz −M
(1)
gbz

Myzzx = M
(2)
dxy −M

(5)
dxy + 2M

(1)
gbz

Mxyyy = M
(1)
dxy + 2M

(2)
dxy −M

(3)
dxy −M (1)

gaz −M
(1)
gbz
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