
MPG No. 11.1.35 4/m [ Type I, tetragonal ] [T tensor]

* Rank 0 tensor.[
T
]

T = T (1)
s

* Rank 1 tensor. * Rank 2 tensor (s).Txx 0 0
0 Txx 0
0 0 Tzz



Txx = −T
(1)
du + T (1)

s

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

s

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



Txy = M (1)
pz

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

Txxyy Txxxx Txxzz 0 0 −Txxxy

Txxzz Txxzz Tzzzz 0 0 0
0 0 0 Tyzyz 0 0
0 0 0 0 Tyzyz 0

Txxxy −Txxxy 0 0 0 Txyxy



Txxxx = −2T
(1)
du − 4T

(2)
du − T (1)

gu + 2T (1)
g + T (1)

s + 2T (2)
s

Txxyy = −2T
(1)
du + 2T (1)

gu − T (1)
g + T (1)

s

Txxzz = T
(1)
du − T (1)

gu − T (1)
g + T (1)

s

Txxxy = T (1)
gaz

Tzzzz = 4T
(1)
du + 8T

(2)
du + 2T (1)

gu + 2T (1)
g + T (1)

s + 2T (2)
s

Tyzyz = T
(2)
du − T (1)

gu − T (1)
g + T (2)

s

Txyxy = −2T
(2)
du + 2T (1)

gu − T (1)
g + T (2)

s

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

0 0 Txxzz 0 0 −Txxxy

−Txxzz −Txxzz 0 0 0 0
0 0 0 0 Tyzzx 0
0 0 0 −Tyzzx 0 0

−Txxxy Txxxy 0 0 0 0



Txxzz = 3T
(3)
du

Txxxy = −2M
(1)
faz + 2M (1)

pz

Tyzzx = −4M
(1)
faz −M (1)

pz
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* Rank 4 tensor (aas).Tyzyz 0 0
0 Tyzyz 0
0 0 Txyxy



Tyzyz = −2T
(4)
du + T (3)

s

Txyxy = 4T
(4)
du + T (3)

s

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

0 0 0



Tyzzx = −M (2)
pz

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

0 0 Txxxy

0 0 Tzzxy

Tyzyz Tyzzx 0
Tyzzx −Tyzyz 0
0 0 0



Txxxy = −M
(2)
faz +M (3)

pz

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

pz + 2M (4)
pz

Tyzyz = −3T
(5)
du

Tyzzx = −M
(2)
faz +M (4)

pz

* Rank 4 tensor (as). 0 0 0 Tyzyz Tyzzx 0
0 0 0 Tyzzx −Tyzyz 0

Txyxx Txyxx Txyzz 0 0 0



Tyzyz = −3T
(6)
du

Tyzzx = −M
(3)
faz +M (6)

pz

Txyxx = −M
(3)
faz +M (5)

pz

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

pz + 2M (6)
pz

* Rank 4 tensor (s).
Txxxx Txxyy Txxzz 0 0 Txxxy 0 0 Txxyx

Txxyy Txxxx Txxzz 0 0 −Txxyx 0 0 −Txxxy

Tzzxx Tzzxx Tzzzz 0 0 Tzzxy 0 0 −Tzzxy

0 0 0 Tyzyz Tyzzx 0 Tyzzy Tyzxz 0
0 0 0 −Tyzxz Tyzzy 0 −Tyzzx Tyzyz 0

Txyxx −Txyxx 0 0 0 Txyxy 0 0 Txyxy


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Txxxx = −2T
(1)
du − 4T

(2)
du − T (1)

gu + 2T (1)
g + T (1)

s + 2T (2)
s

Txxyy = −2T
(1)
du + 2T (1)

gu − T (1)
g + T (1)

s

Txxzz = T
(1)
du + 3T

(3)
du − T (1)

gu − T (1)
g + T (1)

s

Txxxy = −2M
(1)
faz −M

(2)
faz + 2M (1)

pz +M (3)
pz + T (1)

gaz

Txxyx = −2M
(1)
faz +M

(2)
faz + 2M (1)

pz −M (3)
pz + T (1)

gaz

Tzzxx = T
(1)
du − 3T

(3)
du − T (1)

gu − T (1)
g + T (1)

s

Tzzzz = 4T
(1)
du + 8T

(2)
du + 2T (1)

gu + 2T (1)
g + T (1)

s + 2T (2)
s

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

pz + 2M (4)
pz

Tyzyz = T
(2)
du − 3T

(5)
du − T (1)

gu − T (1)
g + T (2)

s

Tyzzx = −4M
(1)
faz −M

(2)
faz −M (1)

pz +M (4)
pz

Tyzzy = T
(2)
du + 3T

(5)
du − T (1)

gu − T (1)
g + T (2)

s

Tyzxz = −4M
(1)
faz +M

(2)
faz −M (1)

pz −M (4)
pz

Txyxx = 2M
(1)
faz − 2M (1)

pz + T (1)
gaz

Txyxy = −2T
(2)
du + 2T (1)

gu − T (1)
g + T (2)

s

* Rank 4 tensor (a). 0 0 0 Tyzyz Tyzzx 0 Tyzzy Tyzxz 0
0 0 0 Tyzxz −Tyzzy 0 Tyzzx −Tyzyz 0

Txyxx Txyxx Txyzz 0 0 Txyxy 0 0 −Txyxy


Tyzyz = −2T

(4)
du − 3T

(6)
du + T (3)

s

Tyzzx = −M
(3)
faz −M (2)

pz +M (6)
pz

Tyzzy = 2T
(4)
du − 3T

(6)
du − T (3)

s

Tyzxz = −M
(3)
faz +M (2)

pz +M (6)
pz

Txyxx = −M
(3)
faz +M (5)

pz

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

pz + 2M (6)
pz

Txyxy = 4T
(4)
du + T (3)

s

* Rank 4 tensor (t).

Txxxx Txxxy 0
−Txxxy Txxxx 0

0 0 Tzzzz

0 0 Tyyzz

Tzzxx 0 0
Txxxy Txxyy 0
0 Tyzzy 0
0 0 Tzxxz

Txxyy + Tyyzz − Tyzzy − Tzxxz + Tzzxx −Txxxy 0
0 0 0


Txxxx = −2T

(1)
du − 4T

(2)
du − T (1)

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

s

Txxxy = T (1)
gaz

Tzzzz = 4T
(1)
du + 8T

(2)
du + 2T (1)

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

s

Tyyzz = T
(1)
du + 3T

(3)
du − T (1)

gu − T (1)
g + T (1)

s

Tzzxx = T
(1)
du − 3T

(3)
du − T (1)

gu − T (1)
g + T (1)

s

Txxyy = −2T
(1)
du + 2T (1)

gu − T (1)
g + T (1)

s

Tyzzy = T
(2)
du + 3T

(5)
du − T (1)

gu − T (1)
g + T (1)

s

Tzxxz = T
(2)
du − 3T

(5)
du − T (1)

gu − T (1)
g + T (1)

s
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