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Table  1. A survey of observed and calculated intensities and their corrections 

E~ is the pr imary extinction correction for a purely nuclear or magnetic reflection, Ep the corresponding value for a mixed reflec- 
tion. E(1)s and E(2)s denote the secondary-extinction correction before and after quenching, respectively. I(1)obs. and I(2)obs. 

are the corresponding observed intensities. No changes were found in the Ep's after quenching. 

2 2 o Ep E(1)s EpE(1)slcalc" I(1)obs" E(2)s EpE(2)slcalc" 0001 F n u c l "  Fmagn. Icalc. Ep I (2) obs. 

3 72"4 165"6 338 0"23 0" 19 0"69 44 58 0"78 50 85 
6 28"9 2-9 21 0"85 0"82 0"90 15 22 0"94 16 25 
9 55"7 981-6 487 0"34 0"32 0"40 62 85 0"55 86 98 

12 19"9 2"4 8 0"97 0"96 0"96 7 13 0"97 7 12 
15 105"5 171"1 77 0"76 0"62 0"76 36 31 0"83 40 31 
18 209"7 286"3 113 0"72 0"57 0"68 44 40 0"78 50 44 
21 1"1 15"1 3 0"99 0'99 0"98 3 2 0"99 3 
24 21"0 0"6 4 0"99 0"99 0-98 4 1 0"99 4 - -  
27 340"8 40"4 56 1"00 0-99 0"72 40 36 0"81 45 39 
30 22"1 0"4 3 1"00 0"99 0"98 3 10 0"99 3 7 
33 24"2 16'9 5 1"00 0"99 0"97 5 7 0'98 5 6 
36 2146"5 45"2 230 0'78 0"77 0'36 64 67 0"51 90 93 
39 243"4 0"3 24 0"96 0"96 0'87 20 20 0"91 21 21 
42 197"7 0"3 17 0"98 0"98 0"91 15 26 0"94 16 30 
45 1499"2 0"1 118 0"87 0"87 0"55 56 51 0"67 69 64 
48 10"2 0 1 1"00 1"00 0"96 1 1 1"00 1 0 
51 343"0 0 23 1"00 1"00 0"87 20 20 0"92 21 20 
54 282"9 0 18 1"00 1"00 0"90 16 14 0"93 17 13 

c u l a t e d  va lues  a n d  a curve  d r a w n  t h r o u g h  those  of e i t he r  
p r e d o m i n a n t l y  nuc l ea r  or  m a g n e t i c  origin. T h e  o the r s  
are  f o u n d  to  be s o m e w h a t  below th is  curve ,  a n d  the  ra t io  
of t he  ca l cu la t ed  in tens i t ies  e s t i m a t e d  f r o m  the  cu rve  to  
t he  ac tua l  ca l cu la t ed  in tens i t ies  is equa l  to  Ep/E~. B y  
using the  a f o r e m e n t i o n e d  graphs ,  t h e  va lues  of E~ a n d  
the  Ep for these  ref lec t ions  are  found .  F r o m  these ,  a n d  
us ing  (1) a n d  (2), a m e a n  mosa ic  b lock  th i ckness  of 
t = 0.00125 cm was  f o u n d  b o t h  before  a n d  a f t e r  h e a t  
t r e a t m e n t .  

The  s e c o n d a r y  e x t i n c t i o n  coeff ic ients  Es were  now 
ca lcu la ted ,  us ing  t h e  express ion  g iven  b y  H a m i l t o n  
(1957 a n d  1958a): 

Es = exp  (--Cs Icalc.Ep) (6) 

w h e r e  Cs = 82aA1/2/~V2c(2~r)'~/2; A is t h e  cross-sect ional  
a rea  of t he  c rys ta l  a n d  ~ is t he  s t a n d a r d  a n g u l a r  dev i a t i on  
of t h e  mosa ic  blocks.  Us ing  t h e  e q u a t i o n  I o b s . =  
EsEplcalc" for some of t he  w e a k e r  ref lect ions ,  Cs a n d  hence  

could  be e s t i m a t e d .  This  y i e lded  V = 16" for  t h e  f i rs t  
r u n  a n d  ~ = 24"  for  t he  second.  These  va lues  m a y  be 
c o m p a r e d  w i t h  those  f o u n d  b y  H a m i l t o n  (1958a) for  a 
l a b o r a t o r y - g r o w n  c rys t a l  of m a g n e t i t e :  t--~ 0.0014 era. 
a n d  r] = 15.4". 

The  f inal  resul ts  are  shown  in Table  1. The  in tens i t ies  
before  e x t i n c t i o n  cor rec t ion  are  de f ined  as:  

102a 
Icalc. 2 9 -- . (Fnucl.+Fmagn.) exp  (--1.31 (sin 0/2) 2) 

sm 20 

t h e  t e m p e r a t u r e  f ac to r  be ing  t a k e n  f r o m  B r a u n ' s  X - r a y  
work.  T h e  tab le  shows how severe  b o t h  p r i m a r y  a n d  
s e c o n d a r y  e x t i n c t i o n  are  for  a c rys ta l  of th is  t ype ,  a n d  
it  is seen t h a t  t h e  appl ied  h e a t  t r e a t m e n t  does l i t t le  to  
i m p r o v e  the  s i tua t ion .  T a k i n g  t h e  large cor rec t ions  in to  
accoun t ,  t he  a g r e e m e n t  b e t w e e n  obse rved  a n d  ca lcu la t ed  
in tens i t ies  is seen to  be qui te  reasonable ,  i nd ica t ing  t h a t  
t he  spin a l i g n m e n t  is correc t .  Some of t h e  r e m a i n i n g  
d i s c r e p a n c y  m i g h t  of course  also be due  to  e r rors  in t h e  
l i gh t - a tom posi t ions  wh ich  wou ld  in f luence  t h e  n e u t r o n  
d a t a  m o r e  s t rong ly  t h a n  t h e  X - r a y  da t a .  1~o i m p r o v e m e n t  
r e su l t ed  b y  a s s u m i n g  an  o r d e r e d  a r r a n g e m e n t  of t he  
Z n - a t o m s  (Fig. 1). I n  v iew of t he  cons iderab le  d i f fe rence  
in sca t t e r ing  power  b e t w e e n  Fe  a n d  Zn  th is  p rov ides  
f u r t h e r  s u p p o r t  for  B r a u n ' s  conclusion t h a t  t h e  Zn  a n d  
the  Fe  a t o m  are r a n d o m l y  d i s t r i b u t e d  over  two  posi t ions .  
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T h e  la t t ice  p a r a m e t e r s  of solid chlor ine  h a v e  been  de te r -  
m i n e d  a t  77.4 °K. a n d  a t  158.2 °K. b y  the  use of p o w d e r  
d i f f r ac t ion  p h o t o g r a p h s .  Values  are  g iven  for  t h e  co- 

eff ic ients  of l inear  a n d  v o l u m e  expans ion  as well  as ex- 
pressions re la t ing  la t t i ce  p a r a m e t e r s  a n d  d e n s i t y  to  
t e m p e r a t u r e .  
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E x p e r i m e n t a l  

P o w d e r  d i f f rac t ion  p h o t o g r a p h s  were  o b t a i n e d  w i t h  a 
9 cm.  B r a d l e y - J a y  t y p e  l o w - t e m p e r a t u r e  c a m e r a  (Hawes ,  
1959) us ing  Cu K a  r ad i a t i on  in c o n j u n c t i o n  w i t h  a slit 
co l l imator .  

T h e  ha logen  spec imens  were  p r e p a r e d  b y  qu ick ly  
f reezing l iquid  chlor ine  enc losed  in th in -wa l l ed  glass 
capi l lar ies .  Because  of t he  r ap id  ra te  of r ec rys t a l l i za t ion  
of solid chlor ine  a t  t e m p e r a t u r e s  close to  its m e l t i n g  po in t  
i t  was  nece s sa ry  to  use four  d i f fe ren t  spec imens  to  ob t a in  
t h e  p h o t o g r a p h  t a k e n  a t  158.2 °K.  E a c h  spec imen  was  
p h o t o g r a p h e d  for  a p p r o x i m a t e l y  t h i r t y  m i n u t e s  a n d  was  
t h e n  d i s ca rded  a n d  rep laced  b y  one f resh ly  p repa red .  
T h e  r a t e  of r ec rys t a l l i za t ion  was  suff ic ient ly  slow a t  
77-4 °K.  to  p e r m i t  t he  use of a single cap i l la ry  t h r o u g h o u t  
t h e  exposure  w i t h o u t  excessive spot t iness  in t h e  diffrac- 
t i on  p a t t e r n s .  The  chlor ine  used  in th is  w o r k  was  p r e p a r e d  
b y  t h e  o x i d a t i o n  of hyd roch lo r i c  ac id  b y  po t a s s ium 
p e r m a n g a n a t e  a n d  was  pur i f i ed  t h r o u g h  f rac t iona l  dis- 
t i l la t ion .  

The  t e m p e r a t u r e  of 77.4 °K.  was  m a i n t a i n e d  b y  a 
cooling b a t h  of s lowly boi l ing l iqu id  n i t rogen  w h i c h  sur- 
r o u n d e d  t h e  en t i re  camera ,  whi le  t he  t e m p e r a t u r e  of 
158.2 °K.  was  m a i n t a i n e d  b y  t h e  m a n u a l  add i t ion ,  as 
r equ i red ,  of smal l  a m o u n t s  of l iquid  n i t rogen  to  a sand  
b a t h  s u r r o u n d i n g  the  camera .  This  l a t t e r  t e m p e r a t u r e  was  
m e a s u r e d  b y  a s t a n d a r d i z e d  c o p p e r - c o n s t a n t a n  t h e r m o -  
couple  he ld  n e a r  t h e  spec imen,  a n d  it is p robab le  t h a t  t h e  
s t a t e d  t e m p e r a t u r e  of 158.2 °K.  is rel iable to  w i th in  a 
degree .  

D e t e r m i n a t i o n  of the  phys ica l  cons tant s  

E x i s t i n g  d a t a  b y  K e e s o m  & Taconis  (1936) on the  s t ruc-  
t u r e  of solid chlor ine  ( te t ragonal ,  P4/ncm) enab l ed  the  
f i lms to  be indexed .  E a c h  f i lm y ie lded  f i f teen good dif- 
f r ac t ion  lines su i tab le  for t h e  d e t e r m i n a t i o n  of la t t ice  
cons tan t s .  The  la t t i ce  cons t an t s  of chlor ine ,  ca lcu la ted  
b y  t h e  m e t h o d  of least  squares ,  are  as fol lows: 

S H O R T  C ~ M M ' U : N ' I C A T I  O:N'S 

1) a t  77.4 °K . :  a---- 8-550, c = 6.221 /~; 
2) a t  158.2 °K . :  a ---- 8.596, c ---- 6 . 239 /~ .  

The  overal l  degree  of a c c u r a c y  of t h e  resu l t s  is estin~- 
a t e d  to be a p p r o x i m a t e l y  one p a r t  in two  t h o u s a n d .  
On this  basis  t he  express ions  r e l a t ing  la t t ice  p a r a m e t e r s  
in /~ to  abso lu te  t e m p e r a t u r e  a re :  

a ---- (8 .506+5-2  × 1 0 - 4 T ) ± 0 - 0 0 5 ,  
c = (6 .204+2.2  × 10-4T)=t=0"003. 

The  m e a n  l inear  coeff icients  of t h e r m a l  expans ion  are  

a a  - ~  66.4× 10-6±3"0× 10 -6 °C. -1 , 
ac = 35"7 × 10-6±3"9×  10 -6 °C.-1 • 

The  ine~n vol tmm coeff icient  of expans ion  is 

fl = 167"5× I 0 - 6 ± 5 " 0 ×  10 -6 °C.-I • 

T h e  dens i ty  is 

= (2.098--3.5 × 10-4T)±0"002 g .cm.  -s  • 

The  va lues  r e p o r t e d  by  K e e s o m  & Taconis  (1936) are  

a---- 8.56, c -~  6.12 /~, Q--- 2 . 0 9 g . c m .  -s 

a t  a t e m p e r a t u r e  e s t i m a t e d  to  be --185 °C. 

W e  wish  to  express  our  g ra te fu l  t h a n k s  to  t he  Elec-  
t ro ly t i c  Zinc Co. of Aus t r a l a s i a  L td .  for m a k i n g  ava i lab le  
to  us  u n l i m i t e d  quan t i t i e s  of l iquid  n i t rogen  in th is  work .  
One of us  (L. L . H . )  also t h a n k s  Aus t r a l i an  T i t a n  
P r o d u c t s ,  P r o p r i e t a r y  L imi t ed ,  for a g r a n t  w h i c h  m a d e  
this  w o r k  possible.  
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D u r i n g  t h e  select ion of c o m p o u n d s  su i tab le  for s t ruc tu ra l  
ana lys is ,  a p r e l i m i n a r y  inves t iga t ion  of v a l i n o m y c i n  a n d  
evol id ine  i odoace t a t e  was  m a d e .  The  chemica l  fo rmulae  
of these  c o m p o u n d s  is bes t  g iven  as follows: 

Valinomycin : cycle [ABAB] 

w h e r e  

A -- D ( - ) - a -hydroxyprop iony l -D  ( - )va ly l  , 
a n d  

B ---- I) (-)-a-hydroxyisovaleryl-D ( - ) v a l y l .  

Evolidine : 

cycle [Ser. Phe .  Leu .  Pro .  Val.  Asp (fl-:NH2). Leu]  
(Law, Millar,  Spr ingal l  & Birch,  1958). 

As no  f u r t h e r  w o r k  on e i ther  is c o n t e m p l a t e d ,  t he  
obse rva t ions  are  r eco rded  here  (Table 1). 

The  crys ta ls  of v a l i n o m y c i n  were  all t w i n n e d  a n d  
single c rys ta ls  h a d  to  be isola ted b y  careful  cu t t ing .  The  
mo lecu la r  s y m m e t r y  sugges ted  b y  t h e  chemica l  f o rmu la  
( B r o c k m a n n  & Geeren,  1957) is no t  re f lec ted  in t h e  space 
group and number of molecules in the unit cell. 

Evo l id ine  i odoace t a t e  was  found  to  decompose  in t h e  
X - r a y  b e a m  for an  in tegra l  exposure  too  small  to  p e r m i t  
suf f ic ient ly  ex tens ive  d i f f rac t ion  d a t a  to  be r eco rded  for  
one l aye r  (even w h e n  he ld  a t  - -150 °C.). A l t h o u g h  t h e y  
t u r n  b r o w n  due  to  re lease of ha logen ,  t h e  c rys ta ls  do no t  
decompose  to  a gum,  as in t he  case of b r o m a m p h e n i c o l  
(Duni tz ,  1952), or to  a mass  of d i s -or ien ted  c rys ta l s ;  
t h e y  change  to  a single c rys ta l  of a n e w  phase  as  t h e  
old phase  d isappears .  The  n e w  phase  is o r t h o r h o m b i c ,  
t h e  re la t ion  of t h e  n e w  to  old axes  be ing  g iven in Tab le  1. 
Evo l id ine  i tself  be longs  to  t h e  t r ic l in ic  s y s t e m  ( E a s t w o o d  
et al., 1955). 


