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T h e  la t t i ce  cons t an t s  of o r t h o r h o m b i c  su l fur  h a v e  
r e c e n t l y  b e e n  r e p o r t e d  b y  Swanson ,  Cook, I saacs  & 
E v a n s  (1960). T h e y  t r e a t e d  t he  h ighe r  o rde r  lines in t he  
p o w d e r  p a t t e r n  m e a s u r e d  w i t h  a Geiger  c o u n t e r  dif- 
f r a c t o m e t e r  b y  t h e  m e t h o d  of leas t - squares  to  ge t  t he  
resul ts  in Tab le  1, f irst  en t ry .  A ful ler  r e - e x a m i n a t i o n  of 
th is  d a t a  b y  Caron  & D o n o h u e  (1961), w h o  also used  a 
leas t - squares  t r e a t m e n t ,  led to  t he  second  e n t r y  in 
Tab le  1 w i t h  t h e  g iven  s t a n d a r d  errors  in the  n e w  la t t ice  
cons t an t s .  T h e  la t t i ce  c o n s t a n t s  m e a s u r e d  b y  one of t h e  
p r e sen t  a u t h o r s  f rom precess ion  pho tog raphs ,  g iven  as 
t h e  t h i r d  e n t r y  in Tab le  1, a p p e a r  s y s t e m a t i c a l l y  too 
smal l  b y  0 .2 -0 .5%.  

Tab le  1. Lattice constants of orthorhombic sulfur 

a (A) b (A) c (A) Reference 

10-468 12.870 24.49 Swanson et al. (1960) 
10.467-+1" 12.870±1 24.493±3 Caron & Donohue 

(1961) 
10.437± 10 12-845± 10 24.369± 10 Abrahams (1955) 
10-4646 ± 1 12-8660 ± 1 24.4860 ± 3 Present work 

* Standard errors are given in terms of the last significant 
digits of the value of the lattice constant.  

T h e r e  has  been  suff ic ient  in t e res t  in t he  b o n d  leng ths  
a n d  o the r  m o l e c u l a r  cons t an t s  in  o r t h o r h o m b i c  sul fur  
(e.g., D a w s o n  (1960), A b r a h a m s  (1961), Caron  & D o n o h u e  
(1961)) to  r e n d e r  des i rab le  t h e  r e m e a s u r e m e n t  of t h e  
l a t t i ce  cons t an t s  of th is  c rys ta l .  Accord ing ly ,  single 
c rys ta ls  we re  g rown*  f rom so lu t ion  of h igh  p u r i t y  su l fu r t  
in  to luene .  T h e  n e w  m e a s u r e m e n t s  were  m a d e  b y  B o n d ' s  
(1960) prec is ion  single c rys ta l  t e c h n i q u e  us ing  C u K a l  
(;t -- 1.53739 kX . )  a n d  Co K a  1 (;t -- 1.78529 kX. )  r ad ia t ion .  
T h e  co r r e spond ing  la t t ice  c o n s t a n t s  a t  24.8 +_ 0.1 °C. are  
l is ted as  t h e  f inal  e n t r y  in Tab le  1, us ing  the  convers ion  
1 k X .  = 1.00202 A. As a cross check  on these  cons tan t s ,  
t h e  (777) spac ing  was  m e a s u r e d  a n d  f o u n d  to  be  

* We are indebted to J.  Kalnajs  of M.I.T. for these crys- 
tals. 

t Originally presented by R. Fanelli, Texas Gulf Sulfur 
Company, New York for optical absorption studies by Bass 
(1953). 

1 . 10083+3  A, w h i c h  compare s  exac t ly  w i t h  t h a t  cal- 
cu l a t ed  f rom t h e  va lues  of a, b a n d  c in Tab le  1 of 
1.10083 A. A full a c c o u n t  of th is  l a t t i ce  c o n s t a n t  de te r -  
m i n a t i o n  wil l  be  g iven  e lsewhere  (Cooper, 1961). I t  m a y  
be seen f rom Tab le  1 t h a t  Caron & D o n o h u e ' s  l a t t i ce  
cons t an t s  are  all s l ight ly  larger  t h a n  those  n o w  p resen ted ,  
a n d  t h a t  t he  d e p a r t u r e  f rom the  n e w  b-value is s ignif icant .  

The  n e w  la t t ice  cons t an t s  do n o t  s ign i f ican t ly  c h a n g e  
the  b o n d  leng ths  and  angles  ca lcu la ted  b y  Caron  & 
D o n o h u e  (1961) on t h e  basis  of t he  1960 C set  of a t o m i c  
pos i t ion  coord ina tes  (Abrahams ,  1961). H o w e v e r ,  t h e  
va lues  of t he  mo lecu l a r  cons t an t s  based  on the  p r e sen t  
l a t t i ce  cons t an t s  a n d  these  a tomic  coord ina te s  are  g iven  
in Tab le  2 for  comple teness .  

Tab le  2. Molecular constants in orthorhombic sulfur 

Bond lengths Bond angles Dihedral angles 

S1-S 3 2.045/i~ $1"-$1-S a 108 ° 14" $1S8SJS3S2S 4 101 ° 5' 
$2-S a 2"051 $3-$2-S 4 108 ° 00" SI"S1Ss/S1SsS~. 99 ° 6' 
$2-S 4 2-048 SrS3-S2 107 ° 10' $3S2S4/$2S4S 4" 9803 , 
S1-S 1' 2"043 $4"--$4-S~ 108 ° 57' $3S1S1"/$1S1'S a" 97 ° 23" 
$4-S 4" 2.050 $2S4Sa'/$4S4'S 2" 95 ° 1' 

Mean 2.048--+2 107 ° 5 5 ' ± 8 '  98 ° 39"±28" 

T h e  m e a n  S-S  b o n d  d i s t ance  of 2.048 +_ 2 A is iden t i ca l  
w i t h  t h a t  o b t a i n e d  f rom Caron & D o n o h u e ' s  (1961) 
la t t i ce  cons tan t s ,  a n d  as po in t ed  ou t  b y  these  au thor s ,  
is 0.007 _~ larger  t h a n  o b t a i n e d  us ing  A b r a h a m s '  (1955) 
la t t i ce  cons tan t s .  The  2.048 A va lue  m u s t  h e n c e  be  
r ega rded  as t h e  bes t  S-S bond  l eng th  in o r t h o r h o m b i c  
sulfur .  
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