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The two compounds were invest igated to determine the  
configurations of hexitols and heptitols obtained by 
hydroformylat ion of glucals and arabinals (Rosenthal & 
Read, 1963). The crystal data  were determined from 
various rotation, Weissenberg, and precession photo- 
graphs. 

CH20H 

/-% 
/ \ Ko.  
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Crystal data 
()l(Cu Ka) =1.5418 ~ ;  2(Mo Ka) =0.7107 ~). 

1,5-Anhydro-4-deoxy.D-arabo-hexitol (I), C6H1~04, 
M.W. 148-2. 

Orthorhombic, 

a - 1 1 - 4 7 + 0 . 0 1 ,  b=8-14+0.01 ,  c=7.52+_0.01 ~ . 

U = 702/k 3. 
Dm = 1"4, Z =4, Dx = 1"40 g.cm-3. 
Absent spectra: h00 when h is odd, 0k0 when ]c is odd, 

001 when l is odd. Space group is P2~2~21. 

1-O-(p-Toluenesulphonyl)-2,6-anhydro-3-deoxy-D-gluco- 
hepti tol  (II), C14I-I~007S, M.~'.  332.3. 

Monoclinic, 

a - -8 .52+0 .01 ,  b--33.81 +0-05, c=6 .25+0 .01  /~; 
f l=116.3+0-1  °. 

U = 1614/~3. 
Dm= 1"33, Z = 4, Dx = 1"37 g.cm-3. 
Absent  spectra: 0k0 when k is odd. Space group is P21. 

A more suitable derivat ive was obtained (Camerman 
& Trotter,  1964), and no further  detailed analysis is 
planned. 

The authors are indebted to Dr A. Rosentha/ ,  Mr 
D. Abson, and Mr H. J.  Koch for crystal samples and 
helpful discussion, and to the National  Research Council 
of Canada for financial support. 
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A correction of the  observed intensities of diffracted 
X-ray or neut ron beams for specimen absorption is most  
conveniently applied when the  crystal is of spherical 
or cylindrical shape. The relevant  correction factors for 
these two cases are tabula ted  in Tables 5.3.5B and 5.3.6B 
of International Tables for X-ray Crystallography (1959). 
There, for each value of /~R in the  interval 0-(0.1)-10.0 
the  correction factors are given for 0 =0°-(5°)-90 °. 

For a combined computa t ion  of the  Lorentz, polariza- 
tion, and specimen absorption correction it would seem 
desirable to have the data of the  above-ment ioned tables 
available in the  form of a continuous function rather  than  
as tables, which require many-poin t  interpolation. 
Fur thermore  such a function should preferably be 
expressed in sin 2 0 (or sin 2 T/2 for the  equi-inclination 
technique and a cylindrical specimen) rather  than  in 0, 
as the  computat ion of sin ~ 0 from the lattice constants 
is a prerequisite for the  Lorentz-polarization correction. 

We have found tha t  in the  most  desirable range of 
/~R (~uR < 3) A* (the absorption correction factor) can be 

expressed by a simple three-constant  formula of the  
following nature  : 

A* = a exp ( - b sin 2 0) + (A ~'=0 - a) exp ( - c sin 2 0). (1) 

This function has first been proposed by Vand, Ei land 
& Pepinsky (1957) for the representat ion of atomic 
scattering factors. 

In formula (1) A*o=o is the value of A* in the direction 
of the  pr imary beam (the first entry  in Tables 5-3-5B 
and 5.3.6B), while a, b and c are the  three constants 
for the particular value of /~R. 

We have subjected the data  of Tables 5.3-5B and 
5"3.6B of International Tables to a least-squares procedure 
in order to evaluate the constants a, b and c tha t  give 
a 'best fit '  to the  data. The weight assigned to each entry  
in the Tables was l /A*,  in order to ensure a generally 
constant  percentage discrepancy between the  'observed' 
data  and those computed wi th  the help of formula (1). 

Our machine computat ion started with A~=o/2 as 
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s t a r t i ng  va lue  of a, a n d  t h e  a v e r a g e  slope of t h e  high-  
a n d  low-angle  p a r t  of t h e  cu rve  t h r o u g h  t h e  t a b u l a t e d  
d a t a  as s t a r t i ng  va lues  of b a n d  c, respec t ive ly .  

S t a r t i n g  f r o m  these ,  a l eas t - squares  r e f i n e m e n t  con- 
v e r g e d  in a b o u t  f ive cycles  to t h e  f inal  values ,  excep t  
in t h e  cases of t h e  smal les t  va lues  of/~R, whe re  t he  curve  
is essen t ia l ly  a s t r a igh t  line. Progress  of t h e  r e f i n e m e n t  
of t h e  cons t an t s  was  fol lowed b y  inspec t ion  of t he  
c o n s t a n t s  a n d  t h e  r .m.s ,  r e l a t ive  d i s c r e p a n c y  b e t w e e n  
obse rved  a n d  ca lcu la t ed  values  of #R a f t e r  e v e r y  cycle .  
As a f inal  s a f egua rd  (Ao*bs-- * * Acalc)/Aobs was c h e c k e d  for  
all d a t a  in t h e  Tables .  I n  no case d id  th is  q u a n t i t y  
exceed  1%, so t h a t  even  in t h e  m o s t  u n f a v o u r a b l e  cases 
( those w i t h  h igh  /~R) t h e  s t r u c t u r e  fac tors  c o m p u t e d  
w i t h  t h e  use of our  cons t an t s  will no t  be in e r ror  b y  

Table  1. Analytical constants for the absorption 
correction factor for spherical crystals 

r , m , s .  

#R A'o=0 a b c dev. 
0.0 1.00 1.000 0.0000 0.0000 0.0% 
0.1 1.16 1.160 0-0000 0.0000 0.0 
0.2 1-35 1.426 0.0361 0.5831 0.3 
0.3 1.56 1-625 0.0581 0.6316 0.1 
0.4 1.80 1-820 0.0650 2.3688 0.3 
0-5 2.08 2-115 0-1053 0.6462 0.5 
0.6 2.39 2.427 0.1395 1-4448 0-2 
0.7 2.75 2-812 0.1954 4.2075 0.4 
0.8 3.15 3.157 0-2159 4.6021 0-1 
0.9 3.61 3.595 0.2592 6.1161 0.1 
1.0 4.12 4.058 0-2984 3.0039 0.1 
1.1 4.70 4.508 0.3304 2.7231 0.1 
1.2 5.35 5.021 0.3670 2.9234 0.1 
1.3 6.08 5.671 0-4191 3.7131 0.1 
1-4 6.90 6.253 0.4531 3.7853 0.1 
1-5 7.80 6.872 0.4869 3.8224 0-I 
1.6 8.81 7-620 0.5317 4.2486 0.1 
1.7 9.92 8.314 0.5646 4.3171 0.1 
1-8 11.2 9-219 0.6145 4.9735 0-2 
1.9 12.5 9.839 0.6310 4.5913 0.2 
2-0 14-0 10-80 0-6765 5-0185 0-2 
2.1 15.6 11.73 0.7125 5-2362 0.2 
2.2 17-4 12.69 0.7469 5.5129 0.1 
2.3 19.4 13-81 0.7889 6.1126 0.2 
2.4 21.5 14.85 0.8209 6-2846 0.2 
2.5 23.8 15.96 0.8542 6.5276 0.3 
2-6 26.3 17.26 0.8953 7.0784 0.3 
2.7 29.0 18-37 0.9211 7.2568 0.4 
2.8 31.9 19.68 0.9554 7.6692 0.4 
2.9 35.0 20-94 0.9844 7.8883 0.5 
3"0 38.4 22-27 1.0128 8.2616 0.5 

Tab le  2. Analytical constants for the absorption 
correction factor for cylindrical crystals 

r . m . s .  

/~R A *O=o a b c dev. 
0.0 1.00 1-000 0.0000 0.0000 0.0% 
0.1 1.18 1.180 0.0000 0.0000 0-0 
0.2 1.40 1.503 0.0607 0.9750 0.4 
0.3 1.65 1-615 0-0123 1.8912 0.5 
0.4 1.95 1-979 0.0874 2.6509 0.1 
0.5 2.29 2.320 0.1229 5.1682 0.1 
0.6 2.69 2.721 0.1677 5.4849 0.1 
0-7 3.16 3.177 0.2152 13.015 0.1 
0.8 3-70 1.850 0.2731 0.2567 0.2 
0.9 4.33 0.973 0.3312 0-3281 0.3 
1.0 5.06 4.804 0-3538 2.6397 0.2 
1.1 5.90 5.302 0.3823 2.1766 0.1 
1.2 6.86 6.094 0.4393 2.7487 0.2 
1.3 7.96 6.810 0.4792 3.0203 0.1 
1.4 9.23 7.716 0-5327 3.5630 0.3 
1.5 10.7 8.808 0.5971 4.3757 0-1 
1-6 12-3 9-634 0.6276 4.3361 0-2 
1.7 14.2 10.82 0-6845 4-9628 0-2 
1.8 16-3 11.98 0-7310 5.3459 0.2 
1.9 18-6 13.11 0.7701 5-5386 0.2 
2.0 21.3 14-47 0.8184 6.0845 0.2 
2.1 24.2 15-82 0.8600 6.4849 0.2 
2.2 27.5 17.22 0.8997 6-8418 0.3 
2.3 31.2 18.72 0.9405 7-3176 0.3 
2.4 35.3 20-45 0.9887 7.8436 0.5" 

m o r e  t h a n  0.5%, a n d  usua l ly  b y  c o n s i d e r a b l y  less t h a n  
t h a t .  I t  should  be n o t e d  t h a t  t h e  or iginal  d a t a  in t h e  
tab les  are  in some places  on ly  a c c u r a t e  to  w i t h i n  0.5% 
owing  to  round-of f .  

Our  Tables  1 a n d  2 c o n t a i n  t h e  fol lowing i n f o r m a t i o n  
in t h e  consecu t ive  co lumns :  t h e  va lue  of ~R  for  w h i c h  
t h e  cons t an t s  were  c o m p u t e d ;  t h e  va lue  of A~=o, 
a, b, c, a n d  t h e  r .m.s ,  va lue  of * * * (A obs - -  A calc)/A obs over  
t h e  19 en t r ies  for  t h e  pa r t i cu l a r  va lue  of /~R.  

We  are  p l ann ing  to  e x t e n d  th i s  w o r k  to  a f i ve -cons t an t  
f o r m u l a  (Moore, 1963) a f t e r  a f o r t h c o m i n g  change  of 
c o m p u t e r .  
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I_~ a r e c e n t  p a p e r  on a u t o m a t i c  d i f f r a e t o m e t e r  p r o g r a m s  
(Cetlin & A b r a h a m s ,  1963), two  f o r m u l a e  were  g iven  for  
c o m p u t i n g  the  v a r i a n c e  in t h e  m e a n  s t r u c t u r e  a m p l i t u d e .  
I n  t h e  n o t a t i o n  of t h a t  paper ,  a~(/~) gave  t h e  v a r i a n c e  
due  to  a Poisson d i s t r ibu t ion  in t h e  c o u n t i n g  s ta t i s t ics  
a n d  V(/~2) gave  t h e  va r i ance  due  to  those  effects  t h a t  

are  u n e q u a l  w i t h  r e spec t  to  ref lec t ions  c o n s t r a i n e d  b y  
s y m m e t r y  to  be equ iva l en t .  I t  was  also sugges ted  t h a t  
t h e  v a r i a n c e  ra t io  V(F2)/a2(/~2) be u sed  as an  i nd i ca to r  
of s y s t e m a t i c  error ,  l_n prac t ice ,  t h e  F - d i s t r i b u t i o n  could  
n o t  be i n t e r p r e t e d  sa t i s fac tor i ly .  Tab le  1 (co lumn 4) 
i l lus t ra tes  p a r t  of t h e  v e r y  wide  r ange  f o u n d  in a t y p i c a l  
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