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Pressure-Dependent AIIotropic Structures 

Pressure-Dependent AIIotropic Structures 
of the Elements 

By H.W. King 
Technical University of Nova Scotia 

The allotropic structures of the elements listed below and on the reverse side of this tear-out sheet are presented using the 
Pearson symbol [Bull. Alloy Phase Diagrams, 2(2), 153-157 (1981)]. The lattice parameters of the unit cells are given in 
nanometers. Earlier data reported in kX units were converted to nm by multiplying the original kX by 0.100202. The 
accuracy of the data presented in the table is considered to be reliable to -+ 2 in the last reported digit. Ambient condition 
data (RTP) refer to 25 ~ and atmospheric pressure using the structural data reported in an earlier volume in this series 
[H. W. King, Bull. Alloy Phase Diagrams, 2(3), 401-402 (1981)]. High-pressure data refer to pressures within -+ 1 of the last 
reported digit in kilobars. 

The nomenclature for the various allotropes may at times appear to be inconsistent, with some missing structures. This 
compilation is complementary to the temperature-dependent allotropic structural data given in an earlier issue of the 
Bulletin [H. W. King, Bull. Alloy Phase Diagrams, 3(2), 275-276 (1982)]. The missing allotropes will thus be found to be 
temperature-dependent structures. 

Sources 
The lattice parameter  va lues  are based on data published in A H a n d b o o k  o f  Latt ice Spac ings  a n d  S truc tures  o f  Metals  a n d  Alloys,  W . B .  P e a r s o n ,  E d . ,  V o l .  

1 ( 1 9 5 8 ) ,  V o l .  2 ( 1 9 6 7 ) ,  Pergamon Press, N Y ;  " T h e  Structure of the Pure M e t a l s " ,  H .  W .  King in Physical  Metallurgy,  2 n d  e d . ,  R .  W .  C a h n ,  E d . ,  N o r t h - H o l l a n d ,  

A m s t e r d a m  ( 1 9 7 0 ) ;  T he  Structure of the Pure Elements, J. Donohue, John Wiley and Sons, N Y  ( 1 9 7 4 ) ;  H a n d b o o k  on the Phys ics  a n d  Chemis t ry  o f  R a r e  Ear ths .  
V o l .  1 - M e t a / s ,  K . A .  G s c h n e i d n e r  a n d  L .  R .  E y r i n g ,  E d . ,  N o r t h - H o l l a n d ,  A m s t e r d a m  ( 1 9 7 8 ) ;  a n d  d a t a  from "Structure Reports", compilations m a d e  a v a i l a b l e  

b y  D r .  L .  Calvert,  Nat ional  Research Council,  O t t a w a .  

Contributed b y  H .  W .  King ,  Engineering-Physics ,  Technical  Univers i ty  o f  N o v a  S c o t i a ,  B 3 J  2 X 4 ,  C a n a d a .  T h i s  w o r k  w a s  s u p p o r t e d  b y  the Natura l  Sciences 
and Engineering Research Council of Canada. 

Element c/a Element c/a 
and Pearson Lattice parameters, nm or a Stability and Pearson Lattice parameters, nm or a Stability 
allotrope symbol a b c o r  f l  range allotrope symbol a b c o r  f l  range 

A I - I  . . . . . .  c F 4  0 . 4 0 4 9 6  . . . . . . . . .  R T P  

A I - I I  . . . . . . .  h P 2  0 . 2 6 9 3  . . -  0 . 4 3 9 8  1 . 6 3 3  > 2 0 5  k B  

a A m  . . . . . . . . . .  h P 4  0 . 3 4 6 8  . . .  1 . 1241  2 • 1 . 6 2 1  R T P  

7 A m  . . . . . . .  o C 4  0 . 3 0 6 3  0 . 5 9 6 8  0 . 5 1 6 9  - . -  > 150  k B  

a B a  . . . . . . . . . . .  d 2  0 . 5 0 2 3  . . . . . . . . .  R T P  

f l B a  . . . . . . . .  h P 2  0 . 3 9 0 1  . . .  0 . 6 1 5 4  1 . 5 7 8  > 5 3  3 k B  

1,Ba . . . . . . . . . . .  ? . . . . . . . . . . . .  > 2 3 0  k B  

a B i  . . . . . . . . . . .  h R 2  0 . 4 7 6 0  . . . . . .  a = 5 7 . 2 3  ~ R T P  

f lB i  . . . . . .  ? . . . . . . . . . . . .  > 2 8  k B  
y B i  . . . . . . . . . . .  r a P 3  0 . 6 0 5  0 . 4 2 0  0 . 4 6 5  ~ = 8 5 . 3 3  ~ > 3 0  k B  

8 B i  . . . . . . . .  ? . . . . . . . . . . . .  > 4 3  k B  

eBi . . . . . .  ? . . . . . . . . . . . .  > 6 5  k B  
~Bi  . . . . . . . . . . .  d 2  3 . 8 0 0  . . . . . . . . .  > 9 0  k B  

C ( g r a p h )  . . . . .  h P 4  0 . 2 4 6 1 2  . - -  0 . 6 7 0 9 0  2 . 7 2 5 9  R T P  

C (dia) . . . . . . .  o F 8  0 . 3 5 6 6 9  . . . . . . . . .  6 0 0  k B  

a C e  . . . . . . . . . . .  o F 4  0 . 5 1 6 1 0  . . . . . . . . .  R T P  

a ' C e  . . . . . . . . .  c F 4  0 4 8 2  . . . . . . . . .  > 1 5 k B  

C e - l I I  . . . . . .  m / 2  0 . 4 7 6 2  0 . 3 1 7 0  0 . 3 1 6 9  fl  = 9 1 . 7  ~ > 5 1  k B  

aCr . . . . . . . . . . .  c / 2  0 . 2 8 8 4 7  . . . . . . . . . .  E T P  

a ' C r  . . . . . . . . . .  t / 2  0 . 2 8 8 2  - . .  0 . 2 8 8 7  1 . 0 0 2  H P  

C s - I  . . . . . . . . . .  c / 2  0 6 1 4 1  . . . . . . . . .  E T P  

C s - I I  . . . . . . . . . .  c F 4  0 . 5 9 8 4  . . . . . . . . .  > 2 3 . 7  k B  

C s - H I  . . . . . . .  c F 4  0 . 5 8 0 0  . . . . . . . . .  > 4 2  2 k B  

a D y  . . . . . . . . . .  h P 2  0 . 3 5 9 1 5  . . .  0 5 6 5 0 1  1 . 5 7 3 1  R T P  

? D y  . . . . . . . . . . .  h R 3  0 . 3 4 3 6  . . .  2 . 4 8 3 0  4 .5  x 1 . 6 0 6  > 7 5  k B  

aFe . . . . . . . . .  c / 2  0 2 8 6 6 5  . . . . . . . . .  R T P  

eFe . . . . . . . . . . .  b . P 2  0 . 2 4 8 5  . - .  0 . 3 9 9 0  1 . 6 0 6  > 1 3 0  k B  

a G a  . . . . . . . . . . .  o C 8  0 . 4 5 1 9 2  0 . 7 6 5 8 6  0 . 4 5 2 5 8  " "  R T P  

riGa . . . . . . . . . . .  t / 2  0 . 2 8 0 8  -- -  0 . 4 4 5 8  1 . 5 8 7  > 1 2  k B  
- / G a  . . . . . . . . . .  o C 4 0  1 . 0 5 9 3  1 . 3 5 2 3  0 . 5 2 0 3  ' "  > 3 0  k B ;  2 2 0  K 

a G d  . . . . . . . . . . .  h P 2  0 3 6 3 3 6  . . .  0 5 7 8 1 0  1 . 5 9 1 0  E T P  

. . . . . . . . . . .  h R 3  0 . 3 6 1  - . .  2 . 6 0 3  4 . 5  • 1 . 6 0  > 3 0  k B  

a G e  . . . . . . . . . . .  c F 8  0 . 5 6 5 7 4  . . . . . . . . .  R T P  

f l G e  . . . . . . . . . . .  t / 4  0 . 4 8 8 4  - . .  0 . 2 6 9 2  0 . 5 5 1  > 1 2 0  k B  

~ J e  . . . . . . . . . . .  t P 1 2  0 . 5 9 3  " '  0 . 6 9 8  0 18  (Decompressed 
~ G e )  

~ 3 e  . . . . . . . . . . .  d 1 6  0 . 6 9 2  . . . . . . . . .  > 1 2 0  k B  

aHe . . . . . . . . . .  h P 2  0 . 3 5 7 7  " '  0 . 5 8 4 2  1 . 6 3 3  4 .2  K 

~ H e  . . . . . . . . . .  c F 4  4 , 2 4 0  . . . . . . . . .  1 .25  k B ;  1.6 K 

/He . . . . . . . . . . .  d 2  4 , 1 1 0  . . . . . . . . .  0 , 3  k B ;  1 .73  K 
a H g  . . . . . . . . . .  h R 1  0 , 3 0 0 5  . . . . . .  ~ = 7 0 . 5 3  ~ 2 2 7  K 

f l I ' Ig  . . . . . . . . . .  t / 2  0 . 3 9 9 5  . . .  0 . 2 8 2 5  0 . 7 0 7  H P ;  77  K 

a H o  . . . . . . . . . .  h P 2  0 . 3 5 7 7 8  " "  0 . 5 6 1 7 8  1 . 5 7 0 2  R T P  

~/Ho . . . . . . . . . . .  h R 3  0 . 3 3 4  - . .  2 . 4 5  4 .5  • 1 . 6 3  > 4 0  k B  

K - I  cI2 ... 
K - I I . . .  . . . . . . . .  ? " "  

K - I I I  . . . . . . . . . .  ? " "  
a L a  . . h P 4  . . ,  

f l ' L a  . . . . . .  cF4 ... 
a L l  . . . . . . . . . . .  c / 2  . . .  

7 L i  . . . .  o F 4  *.. 

a N  . . . . . . . . . . .  c P 8  . . .  

N - I I  . . . . . . . . . .  t P 4  . . .  

a N d  . h P 4  " '  

? N d  . . . . . . . . . . .  c F 4  . . .  

P b - I  . . . . . . . . . . .  cF4 ... 
P b - I I  . . . . .  h P 2  . . .  

a P r  . . . . . . . . .  /U '4  ' . .  

T P r  . . . . . . . . . . .  c F 4  " "  

~ R b  d 2  . - -  

~ R b  . . . . .  ? ' "  

y R b  . . . . . . . . . .  ? " "  

S b - I  . . . . . . . . . . .  hR2 ... 
S b - I I  . c P 1  ' "  

S b - I I I  . . . . . . . . .  h P 2  . . .  

S b - I V  . . . . . .  m P 4  0 4 0 4  

a S i  . . cF8 *.. 
~ S ]  . . . .  t / 4  . . .  

TSi  . . . . . . . .  a l l 6  . . .  
6S i  . . . . . . . . .  h P 4  . . .  

a S m  . . . . .  h R 3  

7 S m  . . . . . . . . . .  h P 4  

f l S n  . . . . . . . . .  t / 4  

7 S n  . . . . . .  t / 2  
a S r  . . . . . . . .  cF4 
S r - I I  . . . . . . . . .  ci2 
d r b  . . . . . .  c P 2  

T b - I I  . . . . .  h R 3  

a T e  . . . . . . . . .  h P 3  

f i r e  . . . . .  h R 2  
T T e . .  h R 1  

a T l  . . . . . . . . .  h P 2  

oJT1 . . . . . . .  h P 2  

a T l  . . . .  h P 2  

y n  . . . . . . . .  ~F4  

a Z r  . . . . . . . . .  h P 2  

~ Z r  . . . . . . . .  h P 2  

0 5 3 2 1  . . . . . .  R T P  

. . . . . . . . .  2 8 0  k B ,  77  K 

. . . . . . . . .  3 6 0  k B ;  77  K 

0 3 7 7 4 0  1 . 2 1 7 1  2 • 1 . 6 1 2 5  R T P  

0 . 5 1 7  . . . . . .  > 2 0  k B  

0 . 3 5 0 9 3  . . . . . .  R T P  

0 . 4 3 8 8  . . . . . .  C W  at < 7 2  K 

0 . 5 6 5 9  . . . . . .  4 . 2  K 

0 . 3 9 5 7  5 . 1 0 1  1 . 2 8 9  > 3 3  k B ;  2 0  K 

0 . 3 6 5 8 2  1 1 7 9 6 6  2 x 1 6 1 2 4  R T P  

0 . 4 8 0  . . . . . .  > 5 0  k B  

0 . 4 9 5 0 2  . . . . . .  R T P  

0 3 2 6 5  0 . 5 3 8 7  1 6 5 3  > 1 0 3  k B  

0 . 3 6 7 2 1  1 1 8 3 2 6  2 x 1 6 1 1 1  R T P  

0 . 4 8 8  . . . . . .  > 4 0  k B  

0 5 7 0 3  . . . . . .  R T P  

. . . . . . . . .  > 1 0 . 8  k B  

. . . . . . . . .  > 2 0 . 5  k B  

0 . 4 5 0 6 5  . . .  a = 5 7 . 1 1  ~ R T P  

0 . 2 9 9 2  . . . . . .  > 5 0  k B  

0 . 3 3 7 6  0 . 5 3 4 1  1 . 5 8 2  > 7 5  k B  

0 . 5 5 6  0 . 4 2 2  ,8 = 8 6 . 0  ~ > 1 4 0  k B  

0 . 5 4 3 0 6  . . . . . .  R T P  

0 4 6 8 6  0 2 5 8 5  0 .551  > 9 5  k B  

0 . 6 3 6  . . . . . .  > 1 6 0  k B  

0 . 3 8 0  0 . 6 2 8  1 .635  Decompressed 

0 3 6 2 9 0  ' "  2 6 0 7  4 5 • 1 6 0 4 8  R T P  

0 . 3 6 1 8  . . -  1 1 6 6  2 • 1 .611  > 4 0  k B  

0 . 5 8 3 1 6  . . .  0 . 3 1 8 1 5  0 . 5 4 5 6  R T P  

0 3 7 0  . . .  0 . 3 3 7  0 . 9 1 1  > 9 0  k B  

0 . 6 0 8 4  . . . . . . . . .  R T P  

0 . 4 4 3 7  . . . . . . . . .  > 3 5  k B  

0 . 3 6 0 5 5  . . .  0 . 5 6 9 6 6  1 . 5 8 0 0  R T P  

0 . 3 4 1  ' "  2 . 4 5  4 5 x 1 6 0  > 6 0  k B  

0 . 4 4 5 6 1  . . .  0 . 5 9 2 7 1  1 .3301  R T P  

0 . 4 6 9  . . . . . .  a = 5 3 . 3 0  ~ > 3 0  k B  

0 3 0 0 2  . . . . . .  a = 103 .3  ~ > 7 0  k B  

0 . 3 4 5 6 3  ' "  0 5 5 2 6 3  1 . 5 9 8 9  R T P  

0 . 4 6 2 5  . . .  0 . 2 8 1 3  0 . 6 0 8  Decompressed 
0 3 4 5 6 3  - . -  0 . 5 5 5 4 0  1 5 7 0 0  R T P  

. . . . . . . . . . . .  H P  

0 . 3 2 2 1 7  . . -  0 . 5 1 4 7 6  1 5 9 2 8  R T P  

0 . 5 0 6  . . .  0 . 3 1 0 9  0 . 6 1 7  Decompressed 
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