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The interpretation of results 
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+ $�����%�
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�% C�'D@
   E $��'�?� 9F�'�	� ���,5$�(
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 $�I�?� 9��
�
 ���,5 J�     K )�L@, 0�M�1N 

0B
�% .   �@ ��O�          8>�
P� Q�8��	 $�"�"!�	� R(
 �S(= �E%, $�%7	� 0��� ��� 0
   �T�?� U V	� 3�+�W	� .�	�    �@ ��O 0��X� 0Y��=    ZI�= [\     ,@ ���<�	 ]���S� 2>��< 

�T ^'-'	� )��.  
 ��� ��        _&� �� `/ �\�&� 2a��% b�?� �7+ �'��  .     @�&= �@ �
K ��� ��	

  c  ����interpret de��
	�          $�_8*�, 0f'"�� ^,�I 90���X� $�g 9h4�i jX�	 9
  :�� �S(= �@,    kF�

 $�N��
�>� :�� ]�>@   3;'G�#� 0>�
P�  .   �'�= l'>   `/ 08N�m

�� J� ���=%��� n�o�@, 9�����	� �L�; $�g �%��= �@�0<p� $�4 )�L@ ���.  
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0�M>s� 67+ ��	 0|>�% $�
�N/ 2B(=!  

              ����y �@ 0�'
�� 0���W= F�BLs ��O V	� $�_-~�	� �'= '+ �� ��� ��(= l'>
  ����/, 0<; :��  � de��
	�           :�� Q�� �< ���B>�'
 V	� _��(#� R(
 �"q=, 9�

 0G�r

�,�L� ��|\s 0�&����	� de��
	� 3;'N�

 0G�r� de��
	�, !  
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Averages, comparisons and differences 

          R(
 � ��, ;�q
� �����	 _?q�	� nK,@ ��(= l'>	�  ���
��  X
� V	� 0�I�a ~
	 0=%��#� c������0q��� .  
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Comparison of geometrical parameters 

  C��>%����             0�,�5 ,@ 0B
�% C'D �@ '	 �S�I '+ ����� _?q� c   j��� 0
�(�
      0B
�% C'D �� �'"�� ��X
@,       0�>��< 0S�< R(
 �� ,@ )�L@ 0�,�5 .   �
�S� �4/ K/

 ���I� R(
              ̂ p8D�� :8�� ��q� F2\ x@ Z�X= �@ ��O K �
=�I 9F�BL@ C'� $�a .
 ?�e�	� $�a���IK��     �'�� ���S(= V	� 0)i (         �'8�� �8

 0G�r� 0��X#� de��
	� �� ��

  �����  ���	unbiased    0������ ���S��	 )      �
��8	 �'8�� �@ ���q= ��    de�8�=   
��
��

accurate  9��/      �� $�_-~� �� 0�	�L �'�� �@      �P �"!�� ,@ 0���W= F�BLs 0f'" (,)ii (
   �'�� �@s.u               �8
=@ '	 6�� �@ J<'�= x7	� _*��	 ]��<, �
Ye��= 0<�	 2���� ����� '+ 

$��� 3�� �����	� �=;��� J�5'� J&�� �@ J<'�#� �� _*�	� �7+ �t� �&D2(.  
       	� J�5'�	� ��'L 0I�(� `/ 0I�a��
 $�a���IK� 67+2(�&B  �
	 �S?� =( 8S �

 0��@ :��   ������%�&	� H
 ^�q	�  .  0=%��#@'D�         �@ �8�|�= 9C�8t#� ��&> :�� H�B
�% C
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   ����,�?�� ��='�� H������� H�S��	� .        93�8��� $��� ^�q	� ���
> �
� '	  l'8>
              8<,�I �8� 08�1� :�� �!� l'>, 92e�'X� ~BL `/ $�>���	� 67+ ��(��$� 

   0�5'� 3;'G��(�&D   J� �qG z>'�� n�� 
 R(  x%��(� l����  .     08����� c �
��	 ��
  ]��<����          x%�8�(#� l��8�p	 ����� `/ 0I�a��
 9^�q�	 )   ;�8��
s.u.s   �'8B	 

H�B
��	�.(   ��� C��?	� �&!� :           �q8G 08����� 0S��
 ^�q	� �7+ �@ 0�	�S��� 2+ ��
         n��5'� _*�� ;��/ 0�	�S��� �'�� u0S��	� 67T ]���>&D�(   �t�@ n��±   ��  ��S�< z>'��

 �'��31.7% 0�	�S��K� �'�� �5% h%�L l���K ±1.96 , 9 1%  h%�8L l���K 
±2.58 . 3;�� 0��|�?#� 0��B#� ;,�"�	 n��&D  ^'I 0�	�S��� ��I 9$��e�!��� c5% 

        �,; 0�	�S���, 91�v _� ^�q	� �@ �(�1%      J� 91�v �=@ �(� 1-5%   )��   �='� 0�	�S���
 �% 0�B
�  0�;�" ��v 1�S�	 ."    :�� ���(#� �� �=@ ���      �@ J8>�, ^�B=s.u.s 	� �&'%  08�

 0*	�
 �'�� c    C��q�	� ) 
� 0G�L     F�BL@ z�I ���q� ����X'e��0 (     �8� �8=@ ���,
  � �@ ��>s�S(�         �� ��@ ^�I ��I 93%�,�� ;���@ J� 3      �S
�
 91�v ^�q� n�&	�� 7L�� 
 �S� � ���@�*Gs� Q��	� �'�� K  31�v.  

  H&�n�q=�   0D�?&
 @  �s.u      H�B
�% �'D H
 ^�q�	 )  )�L@ Q�< ,@ (   �8��� �!�
  ;���
s.u.s  H�B
��	� �'B	 .       :�� C'!"�	 ��"!	� _&(�	� �'�� s.u    ��_*�� �� 0	��	 

 �t�@ ,@)Z
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 �'�� ���f(x) 0	�; 2+  $�_*�#�(xi; i= 1, n) . x@ ,@ 0B
�% C�'D@ 0=%��� c

        $�_*�#� 3;�� �
��	 �'�� 9)�L@ 0�>�
+ $�����%�
)   Q�< $�(
��s.u (  £�
+ �'�� K, 
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B
�% �'D H
 ^�q	� %�&���H� A , B0D�?&
 �7+ �&!� :  

  

)B()A()BA( 222         )¡{,�( 

  
      0��� 0q!
 0��|�?#� 0*�!	� 2+ 67+ �'��, . Q�% 9¥�K [	4  Ja'	�   x7	� 

    z
�,�	� ��I �'��A   , B   �'��%�,      £�4 '+ 3%7	� �q

 z
     �	 �'�� K x7	� $�8
��&� 
	�
 �qG 0&��!����"�.  

     C'B
 H�B
�% ���� C�tS�1.540(3)   , 1.570(4)Å :     u1�v ��X
 ��q��� �� �+
    ;'G�#� ^�q	� �'��0.030Å   �'��, s.u     '+ ^�q	� �7P (0.0032+0.0042)1/2=0.005Å. 

    ^�q	� �'�� �7P6      n�1�v �'�� �@ ���~�	�
 �7+ ,�&�>,  . 
	� ��   90�=�t	� 0��� $�
�?m
       C'B
 H�B
��	� �'�� K 9z?
@ 0T�X�1.540(3)   , 1.550(4)Å     K, 1�v ��X
 ���q��� 

H�B
���	   C'B
 1.540(8)   , 1.570(9)Å .       0I�a��
 90�e�'X� F�BL@ C�1�L� 0��@ �// `
 F�BL@ l7�n�"a�, �'�� ������ %��
 0���W=.  

     J� 0
�(� 0B
�% C'D 0=%��� �/ 
 R("  0�>��< 0S�<"      �@ ��8� �S�I 9np-�v �'�� 9 
        �P �'�� �@ ���q#� �� 0�>���	� 0S��	�s.u     ��I ���	�
 9�qG s.u      08S��	� H8
 ^�q�	 

      �t� ��?q= 2+ 0�>���	�, 3;'G�#�s.u  �+�X#� 0S���	 3 9��?q=    0D�?&
 C��?	� �&!�,  :
         S�< C�t�@ ¦p- �� �t�~
 0�>���	� �� 0S��	� j��� �+  0s.u     �7�+ u�T 0G�r�   :8��
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      0B
��	� C'D �'�� 9C�t#� ��&>C-C   0S��
 1.584(5)Å      0S��	� �� �'"�� ��X
 C'D@ 
 0�>���	�1.540Å.   
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Averaging geometrical parameters 

       B
��	� C�'D@ z>'�� 7L~= �@ n���S� Je�X	� ��0    �@ ���q#� �� V	�   �� �'�� 
     ����� c �'
	� �q=)    ����� �� �t�@ c ,@ .(   H	��> ~X
�)i (   #� 0���B	� 2+ ���t: 

z>'�#� b�?�, ) ii ()1*� �4 �'�� z>'�#� �7+ �+u  
 �/"z>'�� "��t� _� z>'�S� �T�?� ��O 0�,�?�� 0<; �P �'�� K Q�<:  
  

∑

∑
n

i i

n

i ii

w
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          )¡{,{( 

  
 J�wi =1/ 2(xi)< ,@ z�?
 ��t� _� z>'�� �'�� �:  
  

n

x
x

n

i i∑ 1
u          )¡{,�( 

  
     H�,�?�� _� �	�*	� c ��B>'�#� �'��, .      08��t� $�B>'�# �!q� �"I c

 ��t� _�,0 [1]     ��t#� z>'�#� �@ �o�@ ��	,      _*�	� �@ '	 n�&>�
� �'��       V8	� Q�8�	� c 
  (� ��B>'�� 7L��>'; ̈n�>�>@   /          3;'8G�#� Q�8�	� �@ ��m 90��S(� 0�e�'X� F�BL@ `

            ~Br� �� 0�	�r� 0S��	� '+ x7	� 9��B>'�� C'� n��>��< 0�5'� �'��"2�����"   �8�	 
Q�
� .        _*�	� �@ '	 ©�|�?� �@ ��t#� _� z>'�S�	 2*&
�       `/ ]�8>s� c n�(N�% �'�� 

        ��	� �@ ��m 9x%'�
 ���� )'< �t� 0�M�
 $�_-~�       ^,�8q	� 08���� �ty 3;'G�#� Q
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s�     ���'� 0B>�'
 0-� � 0��G     ��S�< z>'�� �� 0
�Bo� ���(« 0�e��1�I .  jG, ��O
      0�>�
+ $�����%�
 �¬@ :�� 67+"0�>�<" hard , "0
�	" soft      :8�� 90M>�N z
�,�
 �ty, 

0���=9 z
���,    )�Ls� :�� 9��N,%��+  .        #� _8� z>'�#� ��I 9[\ c [=@ '	  �8�t
l,�W	� QW(� c 3;�� C'&�#� '+ �'��.  

         0�5'�, 0���� 0MI���� �'�� V	� Q��	� �� 0�'S­(�&D     9��B8>'�� C'8� n��
        0�;��q=K� Q��	� �� �t�@ 0<�
 n�;�® z>'�#� �7+ �'�� .B(�: s.u    ��t#� _� z>'�S�	 

0B>�'
:  
  

)1(

)(
)( 1

2

4
2 ∑

nn

xx
x

n

i i u          )¡{,¤( 

  
 �t#� z>'�S�	        p� �So�� �=@ �&?
 90
'(G �t�@ b�?�� �'�� �   x�8� �� 

	����&� 	�, ���&� ���!#�  .     �S(	 �S?� �@ 2*&
���&�%�   '	 �@       V8	� 08B
��	� C�'8D@ 
 Q�� �� n�&	�� ��	 90(e�\ $�%4 �SX� ��B>'�� 7L��>q�/ �� �7+ C� ©���
 �S(	�.  

  $�_*�#"0
�	 "       v K ©@ ��t� ��� kF�'> z>'�#� �'��     �8�I £'�X� ��X
 n�1�
_t�n�   �S� 9'+ ��     C�t#� ��&> :�� 9C�	     ��,1	 �7+ �� �t�@, 90B
�% ���,1   �<, 9F�'�	K� �

      _&� 0N%�
 n�>'?®, n�_t� ��q#� �� �'��3   �@ =  ��X�?  $K�­�   3;'G�#� Q��	�
�
 nK
�$�B>'�#� �.  

           J<'�#� �� ��@ Q�< 0�1� _*� �'�� 93_t� ����@ c  ��s.u.s     �8P 3;�8q
#� 
   b�?� 2B(�,s.u   �B	�
 0S��	� z>'�# ��0    6p�@ 3%'�7#�   0Y��= 8	��(�    ���8�� x@ 0

   �	 2(<�, �E%, 2|>[X .     �@ �&?
 �7+ �/s.u.s       F�8BL@ _-~� 0��� 3%'!
 ��(� K  
     x%'�&	� �����	� ���� de��= :�� 0���W= .   	� %�X�=� �'�� ���Q��     `/ n�8=%��� s.u.s 
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q
#�     :�� C'!�� ��O 9;�s.u          J8B�#� 2< 0
�&#� ^�B	�
 ��"G ��X
 0S��	� z>'�# 
)¡{,�,¡(.  

              0MI���� �'�� K $�����%�
 �� 0�1� �P ¯(� K �'�� l'> 0B>'�� 0S�< �/
   2���� ��X
)x@      	� J�5'�	� �q= `/ 2S�
� K 2(�&B .(   ,�&� V	� z
�,��	 ��  n��e��S�� 

   ��I 90�-�S�� �'�� �@      n�;'N'� �'�� K �< 2e�!��� �I���	�  .     C�'8D@ �8� 0�1� �/
0B
�%)   )�L@ $�����%�
 ,@ ( �+%�&�L� ��O 0���	    �S�I'	      0�'8>�� �'�� n��	�S��� �¬@ 

�� J�5'� Je�\  %�&�L� 0B>�'
2e�!�/ χ
20�S�	� �'�� ��I x7	� 9:  

  

2

2
2 )(∑ xxi          )¡{,§( 

  
   C,��° 0=%���χ2 0�>��< :  2B(�         08�1� Q���	 _*�	� �7+ �t� ;��/ 0�	�S��� �7+

              0�5'� 0����� c �'��, 0�,�?�� ���� �'�� �@ ���q#� �� V	� $�_*�#� ��(�&D n��
 � C'�B>'��� .�/     2+ �
+s.u 	� ���0        �@ %�8&�LK� c n�a��q� 9$�_*�S�	 �  �'8�
�,�?��0      n���N %�&�LK� �S(� ��m 9��
� ��	        0=%��S�	 0�
�< 0<�
 0B
�% C�'Ds )  V8	�

 ©�|�?� �@ ��O ���I(.  
            0��P� 3���?#� ��I �� �� `/ $�%�&�LK� [�� �t� �� n���(
 ]�?�±	   ©�8(	� 

 3��q� �'�� !   1�I H�B
�% �@ '	² 0�!��  ligand      �N,, ���MI���� �¬@ n��e��S�� ���q� 
     0B
�% �'D �P �@1.925(2)   , 1.985(2)Å    ,�&� �=�I 9   ¯(� K  �@=   0B
�% C'B
 ��X�?

 z>'��1.955Å ,� C'� C;�s.u�P  .  
  

)��,�,�(!"���# $%&� �'��*� 
��+ -� ��.# /�%0 1�   
When is a set of atoms genuinely planar? 

        #�
 )'�?� �@ j�� Z
�?	� �!q	� c �
�@% �<$�(
� )�*!	�    ©Fp�8� �@ ��O  
   �%4 J<�'� �� 0�1�0 .         )'�?#� �� $�%7	� l���� $�(
�� z>'�# 2(�
��	� %7w� �/
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   ]��< 2B(�0�e�'�>K 0�1��  .   %�&�L� �/χ
2          08�-�v 08���B
 0�S�	� 67P Z&B� �@ ��O

    c ��	 9��	�� 0
�&#� [��	������� ��(� �@ %�&�Lp	 %;�
	� �� �'�� 0�@   ©18�� [�� 
2���� ��X
 0�'�?� �'�� .  

   0N%; �/       #� $��'�?� �?� ���
� 3�-�� n���(I �'�� _?q�	�$�(
�  )�*!8	� 
     $�%4 �� ©1� R(
 �@ �&?
          �8�, )�Ls� �� �a�, ´���� ��X
 0�'�?� �'�� 

    #� $��'�?� 3;�� Qep= µ$�(
� )�*!	�  � `/    $�%4 �8� 0�e�'X� ©1 . �LK� �/ 8� %�
 � b�?�� c �L��> $�%7	� �� xs ��"!	�� 0�'�?� 0�1�&��n�  _t8� ^�I �S(� K 

    ��� 93;'N'#� $�I���p	/  #� 0���D �$�(
� )�*!	�     l'> 0!	�r� ���(�&B
 � �
Y�
    3_&� $�I���� �� _*G ;��.            _*8G ;�� `/ )'�?� Z
�B= �@ 3�e�I �t�@ �'�� �=/ 

           �'�� �@ `/ 2���� ��X
 0&��< �'�� $�%4 �� n��&?=      8#� �8q= c 08(<�, x'�?
 K� �"q=,�$�I��        Z
�B= �@ :�� ��
� )�Ls� $�%7�	    3;'° )'�?�@ ­ �< 08�'S 

@            1N ©1� �t�@ ,@ H�'�?� �?¶ �@ ��O ���
 ��X
 �$�%4 �� ��    $�%4 �8� 0�e
   #� �B>s� 0�e�
t	� �+���,5,=,�0 .   0��� '+ ��N C�t�  'o(	� 0���
%   0�'�?� _�    V8	� 9

    y $�%4 ¦pt	 H�'�?� ���I�n��    0�,�5 J�     3�e�I �t�@ �'�� �< 0��!q�   jG'�	 n�qX�, 
'�?� �� $�;'�� J
%@ ��= �@ ��"�?#� �� �'�� ��	 9;�q
� )S(de��
	� _?q� Q.  

  
)��,�,�( ������ 2�3��0�45�6   Comparing different structures 

             ^�B	�8
 ��8�S� ��O �t�@ ,@ Hq��� H&����	 3;�q
� $�����%�
 $�=%��� �/
I'G'#�0��	��  .0I�a��
��� 0=%��# 0���� 0�e�!�/ ^�D ;'N, `/ � H&w�
0�S.  

)7 ( ��8�9�#� ��6 $�5:";�<= Normal probability plot analysis [2] 
           =%��� �@ ��O $�=��
 �� H��1� �@ j�� �
�@% Z
�> �!I c�  0�	�S��� zB|E 

2(�&D       $�I���K� �� 0&��#� Q��	� Q>�� �  0��t#�i       J8�5'�	 0(<'�#� Q��	� �a  28(�&D 
3��'	� _*��, �qG z>'�E.  
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��� ���� �³¡

              $��-��8�/ �8� H��1� 0=%��# ©�|�?� �@ ��O _*G ^%�I J� 90�
��	� �q=
  0�%4)    Q�
� 0��X� 0�>�
+ $�����%�
 ,@ .(       $�8I���K� $�%�8\/ �@ c ^�q	� �'�� 

 3;�q
#�i Q��	� z�I ©�|�?�, 90S�� �'�� K ⎪ i⎪:  
  

2/1
,2

2
,1

2

,2,1

)]()([ ii

ii

i vv

vv         )¡{,ª( 

  
1���, _*�#� vi ¦pt	� $��-����� `/ (xi, yi, zi) ;�(	 �'�� ��m 93%4 ��	 n 

   ;�� 3%43n � kpvhthj .  �/⎪ i⎪           )'!8�	� 0S��	� `/ �qG �� ��% �L�; 0q
!#� 67+ 
      0(<'�#� Q��	� �a 0�'>�� �'��   j!= J�5'�	  2(�&D2>��< .  	� C�v _X� , 3��' F1w�

#�B�'        �MI���� ��='�� $��-����� �� H��1�� �@ `/ �qG �H     Q�8< �@, s.u.s   �8SP 
  ��"G ��X
 3%��� .       �@ 3��'	� �� ��@ C�v _X�s.u.s       H��18�� �8���	 ,@ 0�1� 

            C�S���, 0�BL K 0���W= F�BL@ d�
� l'> �n���N 3%��� _� �'�� �'B�#� F1w�  _� 
x�qG.  

C�tS� �     0�	�S��� Q>% Z�&B� :�  j!=2(�&D   �����"�	      �8q= �8� H���?�
     �� :B(� �'�� �����	�[3] .      J� n�>�>@ n��BL Q>�	� �'�� �'B�� F1N   C�v, �qG 

1.39   ;�q�?#� 0Gpr� �/ 93    �� H��1�� �@ 2+    0"�
#� $��-����� )    ©18� �� 0��X�
   0>��� $�=��
 �� 0q��� (      1�v ��X
 0q��� �'�� K  �@,s.u.s      08���B
 �+����� U �< 

 �����"�	� p� ,@ ���, ���� c 0��<; _�)	���XQ<%  ¡{,¡.(  

)>(?0 @A B
�;�� C�DE F<�3��58 Least-squares fit of two structures 

   0���D �/)�L@  ��� 0=%��# �      �< b%���
 HM�1w� ����� 0	,�® '+ H&%  ������ 
  R(&	� �S�o(
 :�� .  ��X
2>�>@    
 �7+ 5���/ Q�� �N%�    �- 1��� `/ H&����	� �� 8	 0
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)0�
4�N(              R�q|�	 0�
�t	� 0B�
	� 67+ C'� �L�� `/ 0&?= �����/ ��%,; � ��, Je�\ 
 ��� `/ j�|�#�)�*!	�:  

  

  
����� ��	 )
�,
.( �
������ ��	 ��
��� �
����� ���� ��!"# $�%	�&' ��*%.  

  

∑
n

i
iidw

1

2                        )¡{,�(  
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��� ���� �³�

  ���di      $�%7	� H
 0I�?#� 2+ ith        ;�8� ��·/ �H&����	� c 0�
��#�n   �8� 
    �'�� 3%4 h�,5@ c �
So�� �����	�  .   67+ �/C��-s�     0<�	� ��(� �<     3%78	� J8<�'#

  3;�q
#�)  ��  $��-���/s.u.s (       ��p�	 �� 0���B
 %��� �< ,@0��@   ep�8	 ��@    R8(
 Q
h�,5@	� C��-@ �'�� �� �	�*	� c �=@ Q�% �)�L@ �� 3%4 0�&B#� 2+ 3��'.    

 <�D �/n�      p� h��=� ¸��|�>� �< 3���� 0�a��% � #� ©$�(
� )�*!	�   �t�, [�� 
n����� �'�� H�,�	� �7+3���� b'>�� d���
 c ©1�, .  

      �P, 3_&� 0=,�� 0�
��	� �I'�	����(  $���&B�	� ��  .F�1N@     $�4 HM�1N �� 3%��� 
        P �'�� ���
� C�t#� ��&> :�� 9�S��=%��� ��O 0<p�S   08q��� $K�&�?� � .  F�18N@

   �� 0q���     R(&	� ��o(
 J� ���=%��� ��O Fx1N 2B(�	      ́ ��8�� �-�y :�� n��\��  . �/
    ���Fp� ��O n���S(� ;�® �����  ��t� h4'S
	  .      0�=���/ �
��	 �'�� �@ x%,�o	� ��

         �	 9n�
'��� ��� '	 H&����	� ��s ����	� ©��|�>� 0�G�L `/ C'"�	� ������ �%��� 2
#����S�x�!&	�  enantiomeric structures ]��(=� �-�y ��¹ ,@ ,@ bp8�=�  2�-�8y  

1w� n�B
�% ´����@1w� �� ��@�� . c �a'� C�tS�	���X Q<% )¡{,�.(  
  

)G ( 
�����0HF� 
�����I�3�0 ��<   
Limitations of inter-structural comparisons 

  _X�����H � 
�!qH     J� 0�&���� $�=%��# JN��     0�&���� $�=��
 3����	 ��L 
 h;����Cambridge Structural Data Base���X#� R(
 `/ 0
�S#�   c ~X8
� �< V	� 
	� 0=%��������� [4,5].  

   ��� 9nK,@/  0�&����	� $�����&	� �       '� �� H(� ;�(	 0�Y?� 3;�� �'�� �  J8a
   Q�<, 90��X�s.u       � l'> 9z�I H��\ ,@ ���, ��X	 C'"�      �8� h�,5@ H
 ^,�q	� 

  67+      0��X(	� Ja�'#� �� ;�(	� �q
	 n�S�� $�����%�&	� .  �q	� �@ '	,    93_*8G �'�� ^
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��I   ��(�5'�  Qº- ��            5'� �� �� `/ �'�� l'> ��	 9npG@ n��S�?� �'�� K l'> (�n� 
np!q
� .7+2��
BGK� ��,��	� � �< ��%�&�LK Z�&B�	� c F�BL@ d�
$ 0�e�!�/ [4].  

  

  
����� ��	 )
�,+.(��-�/ �&0�1� $��23' �4567 8�9*�� :��0�;�0 ����� .  

  
    ���� �/ 9n��=�-100        �����	� �q
	 0���?� $����� �� h,5 [5]    08���	� Q���

�
�t	�  ̂ �B= :�� 0 J>�,  
   �~s.u.s 0�I��N'	��?���	�   �@ `/ �Y��      ��X8
 3_*G �'�� 
  ���q�:!<@:     ��'m ���� �/ 1.4 �      %�X8� �'�� �» �����/     :8�� �8�	#�  z8>'�

 '#� $�����%�&�	<  0�(), Qº- ��   0��X� 0�>�
+ $�����%�&	  (  	� 67+ c �8�����  08G�r�  �
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���
��� ���� �³�

         �
 ��@ z>'�� ���� ,@ 0���- $�%7	 n�_&� _-~�	� �'��  _t)  ��5 (   n�;'8N'� �'��
0��r� $�����%�&	.  

               90�>�
+ Q�< c ^,�q	� 31�� C'� $�%��< �S� c %7�� 2L'� �� �
 K �7�+
     n��	�S��� �oIs� �� �'��,   ¼B½ �@  9%7�� �=�N :��      ��8G@ ^�q
 0&	�B#� ¸?�	,

 ��1�� �'��)F�!��� 0*�
 (0�X��+.  
  

)��,�( 
�
 �'�+ F� 
���*� J*40���  
Interpretation of interatomic distances and bonds 

       C�'D@ J�� 90�'o(	� $�M�1w� QW(� c	�B
��0       �8L�; $�%7	� ��'=@ QW(� H
 
 0��a $�<�B=  �� n��'=   n���N 3;�®,  .   0B
��	� �'��#�;�(�     C�'D@, 0�;��s� �� �!<@ 3

B
��	�0       3%;�= �'�� 0�>��< Q�< �� n�_t� ���  �S�I 9         n��8N 3�8�¾ $�8M�1N c ��� 
)     3���� $�M�1N 93_*G $��������$�           28���I ©�8�;5�
 �'8�� V8	� [8�� 9

��q�.....¿/.(  
    F��S��	� �� )�L@ �,�I c   B
��	� C�'D@ �'�� 0       �8� h,1	� �q

 $�%4 H
 

     0&�% �'��, _t�
 n�_*� �t�@ �G�
(	�       ��(� %���> 0g 2+ 0���\ 0�e1N 0B
�%  .  _*� �/
�
$�����%       H
 ,@ ����� �L�; 0�>�
+ ������      Q�< �� $�;'���, 0q��� " 0�8>��< "

       ��	�� �
�@% �< �S� n��e�!�/ Q��� �@ ��O.    j�� ��	 =   �7+ Q��"n��e��S��"    x@ �8
� u
  0I�?��     $�%4 �� h,1	 �'�            08B
�% `/ _X8� V	� 0I�?#� 2+ �� ,@ 31�v $pL���
0���&�u   

  0�M>s� 67+ �/   b��    ���¾ 0=%��E n������� �����  J @ R(&	'=�     l�!8=@ �� �� �
 0�%4 %�B<@ .             2q!8= �'8S­ n�&���� n��,�?� �'�� �@ x;�� 0B
�% C'B	 2*&
� �7�+

      2B
��� K �L��� `/ %�X�, 2��?�	� �B�	�        %�B<@ l�!=@ �'S¾ �� �!<@ 0I�?E 1�v 
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 �	�I%; ��Ivan der Waals  �'��0&>�
�.%�B<@ l�!=@     c 08���� �'8�� 0&8>�
� 
w���C,0q��|#�  �'�� �E% ��	/ %�X� �� n�&	�� x7	� %�!#� �[6].  

      3���� ���X� [	4 Q�% £�
+���X�    $�%���	� [�� �t� J� 0 .nK,@ :  �'�� K
      2+ �� n�Se�; �a�'	� ��"  0B
�% %�B<@ l�!=@ "  ©�|�?� 2�	 0Sep� :   3;�� :�� n�;�S���

    �� �< 9�"q	� ¸� 0G�L   ���?� %�B<@ l�!=@ �'0    ,@ 0�1�I 90�='�@ 67+, 9   j��� �< 
 Q|a ��X
$�%4 R(&	.  

n��=�- :      l,�W	� :�� �S�(�, 0�&���� %�B<s� l�!=@ �'�� .    n���N l,�(#� �� �=@
                J8� ��1� �@ `/ �Y�� 0���?�	�, 0�='�s� %�B<s� l�!=@ �� �� �/ 9C�t#� ��&> :��

   9Z>�
�	� Q<%n�o�@  �,% ��I            �8� �8N,s� À�Á 1��� C'� �'�� J<'�#� �� C'D@ z

             3�?�s� 0	�� J� n�o�@ %�B<s� l�!=@ j��� 9C�t#� ��&> :�� 9�N,s� 2��
%] �t�

Fe(III)     �� �*G@ �'�� Fe(II) [    À,���	�� J�5'�	� J�,]  �t�Ni(II)     �8�(� C1*	� ��� 
    �� _t�
 ��@Ni(II)  C1*	� Rq|
�  .[    ��a'� U ��	      �	�8I%; ��I %�B<@ l�!=@ �@

  �'�� ��'r� 0
��&��    �'"�� ��X
[7]           6�8«� c 18�v �L��� �ty 0I�?� �@ ��m 9
 �L� 6�«� c ^pD�� :�� ��7� n�M�\ �'�� K �< ���,cx%'�&	� �����	� �q= .  

n�t	�- :      $����(�	� F'a :�� n�MN�q� ��	,@p�   %�B<s� l�!=@ �@ 96   67+   �(� K
Se�;           3%'X
� 0	,�¾ Q�< c n�;'N'� �'�� Q|a _*�, 3;�® �'�� �@ n� .   '+ ��N C�t�

        �	 x7	� Z&e1�	 �	�I%; ��I �B< j!=      �����<� U �< Q��	� �� J>�, �'
� .   �8� ��	
   �@ 0S���=            67+ �@ ��� 90�'
�� $�q�
!� �� �	�I%; ��I %�B<@ l�!=@ Q�< h7S

©Fp�� K �<R(&	� ��o(
 J� .  

  0q!
     ��-@ �G�
� H
 0G�L�N'� � _* a    0�%4 H
 $�I�?# Q| J>�, )�� J�
- $pL��� 3�\ ���'=n�o�@, 0�z
��� �,@  �\�&�.  
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      #� 67P 2S� Z?= %�o�/ $K,�® �/0�B
      $�q��(� �SX� _?q�	� �� 0&(!	� 
            )�L@ 0B
�% 3�\ _��(� R(
, 0B
�% �I��� �� 0�'
�� $�>��<, Z>�
�	� Q<�	 0���\ .

$�D�&�%� �/0&�% C'D ²0B
�% C�
#� 3��(
, �T �&
��	 �
�< _� �7+ Q�% �'�� .  
  

)��,�( ��<�3�0 KL��� M5N O��P7 
�JQR0  
The effects of errors on structural results 

       0�e�'X� F�BL@ �@ Z
�?	� �!q	� c �=�+�\ �<       :8�� �-�� 0��S(	� $�=��&	� c 
      de��
�	 ������ :�� �-�� K ��	 90<�	� .          90<�	� :�� �-�� K ,@ �-�� �< 0���W= F�BL@ �/

      n�Se�; �-�� �� n�&	�� ��
�	, ������ :�� .       2B(� l'> 0�e�'X� F�BL@ C�1�L� ��I �7�+
s.u.s         B(� l'> 0�Y�
� F�BL@ C�1�L�, 90�e��
	� de��
	� c �<@    de��= 2  0�e�¬  �'8��

0������ ��S�< `/ b�<@.  
   	 0�e��
	� de��
	� �-~��     n�o�@ ��	, ��?q= $�=��&	�
 z�I ��   �����|�8>� 0�q��
 .

 �L� �/�   #� ���
� $�����%�
 %�$�(
� )�*!	�    �	� C,�N, ���
�	� ^�D 9�t    �'8�� �8�
� �@ C,�� V	� 0>�
P� :�� _-~� ��(�Sw�;+�.  

  JB�#� �7+ c   l'> 9=          :8�� 08���W= F�BL@ 0G�L 9F�BL@ R(
 $�_-~� ��(
   x%'�&	� �����	� ���� de��= .            J8· :8�� 0�
�> C'!I J� �� �� `/ �7+ �L����

�|�S� �S(�, ���
�, $�=��
.  
  

)��,�,�(
����<8� S ����T� O��P7  Systematic errors in the data 

)7 (U�V��W� Absorption 

   ��!��K� C1�½         $�8>��(=K 08q��� ���'(
 ��	 93;'G�#� ;'��� $��\
0q��� .             �� 2��W= ~BL £�
+ �'�� ��m 90oq|
� Ä��
 0�,�5 �
� ��@ _-~�	� �'��

 0�,�� 3%'�&	 .            08��5/ $�����%�
 �'�� �@ c �&?�� �"!� _� 1�S�� ��!��� �/
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      _-~�	� R�'(�	 0	,�® c 9n��N 0oq|
� 0�%4 .   ��!��� �-�� ��'r� ���&��)   K 3%'�&	
0�,�� (        c j��� ��X
 x�+�W	� x%7	� 5�1�+K� :��$�+�«�      d�8
� �8�m 0q��� 

"  0�%��� 0�Y����+@ $�S?¾"      3%'�
 c $�%7�	 0+'X� /   ,@ 0��
0�"�qG .  $��-����� �/
%7	�   3�-~�� �'�� K 0�      ���1�� ��	 91�S�� ��X
 s.u.s       3;'8G�#� $�8=��&	� �@ �&?
 

�,    3��N 0N%�
 ZI�'�� K 0
'?     F�8BL@ �?8y �@ 0�%4 0��5/ $�����%�
 J�B�?� K �
��!��K����� ��X
 .  

)> (��X� Extinction 

          8>��(=� 90oq|
� 0�,�1	 �t�@ 3�X
 �'��, 3;'G�#� $��X	� �7+ j(o�$� 
�'<0 .     C1�½ �=�I ��!��K� �t�	�  0<�n����     0��5/ $�����%�
 :�� n����W= �-��,    908�%4 

x%4 2-���/ Q�< :�� _t�
 �<@ _-~� �	 �'�� �S
�
.  

)G (�&��� Y���# Z�&0 Thermal diffuse scattering 

     �X�
� x%��� ¸�X� d�
�(TDS)        ���1� _-~� �	 90=,�(�� 0��&\ $�5�1�+� d��
� 
 3;'G�� $��\ .   0���= �� 9_-~�	� ���1��    J� 0�=�- sin2 .    8r� _-~�	� �'�� ���	�
 9�	�

       0�=�- 3�� 9��"!� �S(� µ �4/	      0������ ���S�< �� 0�%4 0��5/ $�����%�
 C1�|� . :W�
  $�_-~�TDS          ���(�, 9���,% x%'�
 ����� ���� c ���< ©�S�+�
   
���	 
���   �8¬@ 

 3_*G �'�� .           c �S� 9�
+ 31�� 2+ 0	1�� 3%��� 0N%; �
� $�=��
 J· �'��   ^�8D 
)�L@.  

)� (��# [�����\'�� ]��V� Y+�^ � A poorly aligned diffractometer  

          7+ Z��D �� ;'��� $�=��
 �L�; �P�L;/ ��O 3���� F�BL@ �/� r� ~B  0���\ 9
             ;��8(	� 08"�q
 ����	�
 �&��?� K $�>��(=K� �@ '	 $��X�	 ��"G _� ]��< . �/

          , 0��L $�����%�
 c �'�� �@ �S� � �� n��'�\ �t�s� ~Br�  �8����	� 3�� .   �@ '8	
  5��NjG  $����� �� 0��q!	� ���
	� c 0���W= F�BL@ �SX� 0M�;% 3%'!
 )  08G�L
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2(    �'�� l'> 9  £�
+          08���� �'��> x7	� 0"�
� 0��L $�����%�
 c �
��� ~BL
     Q�< �� _t�
 ��@s.u.s  �P 0a��q#�  .          08>�
P� c 0���W= F�BL@ `/ x;�� n���&� �7+ �/

90�M�1w�         $�>���	� c �Å�+�X� ��O 67+ :�� 3%�\/ �N'� K,  3;��(#�     �8T ��X�?#� 
"3;'w "   �����	� ����)    Qep� 3;'N 9����� ���� $�q�|��....¿� (    z8�I _X� V	�

      ;'�� 0>�
+ `/ ¸?�	, ;'�� $��\ `/ .        �'8�� Ja'	� �7T F�BLs� [�� �t� �/
 �t�s�kF�7�/�(!	� �� �'�� �=@ �&?
 9�= �@ ���qX.  

)_� (Y�� J` Z�&0 Anomalous dispersion 
      2��W= _-~�� �7+ %�&��� ��O)     2��W= ~Br �S�® %�!� � ��, (   $�8=��&	� c

 � ,@~B|           0�%4 ¸�X� ���'� �@ '	 ´����	� h4'S
	� c �S�®   �>�
� ��X
 0""!� 
 ©�|�?� µ .        �® J� n��1��� �-�S�� K ����� c ��"!�	� C���
    '>@ �� ,@ 0�&B< %,@ 
   [	4 ��"��"!�"    0MD�L 3%�\�
   �=�I         %,�8 � C'D :�� 0���W= 0��5/ [	4 �� d�
�

   ��	 0�&B�	�	�             08��5�� 678+ �@ �&?
 931�v x'> _� ¸�X� $�_-~� 3��W� $�%7
              x'?8	� _� ¸�X�	� 0B>�'
 0«�
	� %'B	� 0��5/ 2��� $�%7	� 2<�
 `/ 0&?=[8] . c

����� S��            �'#� �-~�� K 9n��1��� �-�S�� K ´B< K ����� ,@ n��1��� �-�<   908�%7	� J
 ��	�-~�� 0�%7	� 0��5�� $�����%�
.   

            �8��� c ©�|�?� �@ x'?	� _� %�X�=K� $�_-~�	 ��O J&B	�
"  ©��|�8>K�
x,��	� "      n��1��� �-�S�� _� �����	 ��"!	�)     X� ���t	�, �X� À�t	� H�!q	� �W=�� (
  n�o�@,  ���"�	%�'D@         a'� 0���� 67+ �'�� ��	 9����� �� c $�>��(=K� '�$� 

de��
	�, F�BLs�
 �\�&� ��X
 �(� K, 90�!q
�.  
  

)��,�,�($��a0
 
����� 
?b�*�  Data thresholds and weighting 
/  �=#    j(as� $�>��(=p	 n�_t� l'	~#� �       ���
� c ©�|�?� K �¬@ #� $�8(
� 
)�*!	�       �7+ :�� _&� lpL �N'� �=@ Q�% 9 .      0q�(a $�>��(=� l7� ,@ HSo� �/
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       0��X#� $�����%�&	� Q��	 �'"�� ^%�I x@ �S(� K .       �8�1� �@ `/ $�8>��(=K� �Y��
  $�q�|�#�R , )      ��"G ��X
 0��t� �¬@ '	 �<@ 0N%�
, (wR     �7+ �'(� ��	 9/  �� `

      
 :�� $�=��
 �� ��s� 3;��1	�
 ��  $�����%�(N-P)        j8�� �a�'	� �� �'�� K ��m 9
  �'��>s.u.s ��
	� e 3�-~�� 0� .  c  0
'(!8
 3_*�� �'�� n�o�@ �¬@ ��a'� U ��	 90�����

      ���?#� Ja, Q�� z&o	�
 ��@ %���	�
 ,@ 0q�(a $�>��(=� l7� ,@ HSo�
 threshold 
[9] .      de��
	� c ^�q	� �'�� �7�+
    « ^�I '+ 3_&� 0N%�2��S.      �8�O 0�=�- 0���= �� 

       �� c n�g�� %,; �(�� �@ 0q�(o	� $�>��(=p	Q?      n��1��� 0�-�S�� 0����I $���5 H
 
  � 0�-�S�� K,    $K�� c n��1��o���             c �-�8� �@ `/ �8Y�� ��I78� �@ �&?8
 90

 �a %��< 6�« 0�e�!��� $�%�&�LK�	� �-�S�#�1��x.  
     	� �!q	� c �(q	�
 �
�@% ��	         Cp8L C'8�(� ���t� C,�w %�&�L� ^�D 9Z
�?

      0
'? �, 3;'G�#� $�=��&	� H
 ZI�'��	 0�'
�� $p��� .      Q8ep� _� ���t� C,�N �/
                  �8� ��1� l'>, 9��(
 �� `/ �T �&
�	� ��O K ^�D c 0�e�¬ de��= :�� �-�� l'>

 Q�<s.u0��� 0q!
 .  
  

)��,�,�(:
 O��P7 �'�G+�c 
� Errors and limitations of the model 

    #� 0B>�'
 0"�
#� $�����%�&	� �/$�(
� )�*!	�     �����	� jG'	 0	,�® �'�� 
    6���� 0	,�® ;�!
 �� x7	� ./  &���� �ty �¬n�   3'�	        08��(q	� ��?8	� ��(X8	� ¸�X�

������	 .    �t# ��O K  �7+    � np�ty �'�� �@ h4'S
	��n��  9   �� $������ £�
+ �N'�, 0�'

     V	� 0B�?&	� h4�S
	� :��=    0�'
�� F�BL@, ����|�? #� ��  �L� c ���S� ��S �G�
� %��

h4'S
	�.  

)7 ( Y�d8� Z�&�8� $���NAtomic scattering factors 

             08	'�(� 08N%�
 Z�<; ��ty 2+ ©��|�>K� 0I'	~� 0	,�­� ¸�X�	� ���'� �/
    �'�?	� �
� 0	,1(#�, 3;�q
#� $�%7�	 . P �'��       ��s� �����	� �'�� �E%, x,�� �-�y �
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              n�8(� $�%7	� Ja'� ���
� 67+ 0�,��	� 0�=,���	�� 0I�t�	� 6'X�	 0���S?	� ��I '+ �P
   R(&	� ��o(
 J� z&���, .�'��     �+�X� �����	� �7P ��s� $�_-~�	�3    �
� $�=��
 c 

 0oq|
� 0�,�5       �, 3;'G�#� $�=��&	� _*� ���� ��W�, 
'?     3;�� ���
�	� �(
 0 $��I�'�	�
@'>s�   $�>��(=K� [�� �t#  .            ���X8� c ��s� QS�	� �� R(
 ��I 9�
 ¯�(� �S� c

   2e�¬ 0�=,���	/ 0I�t� ^�I    $�%7	� H
 n�;'N'� �'��  )    08B
�% 08�=,���	/ 0I�t� ( c,
            ���'<, J<'�#� �� 0B
�% _� $�=,���	/ �� 3�� h�,5@ ��� ZD�
�) 8	���X  Q8<%  

¡{,�.(     J&B	�
 �7+ �/ @    �4�# b�&>s� ��'�   HN,%��P� $�%7	 z
�,�	� �N  �'8��	  
��?	� ��(X	� ;'�� $�>�%; c 2��W= ��X
 3_!<.  

 q�
!� �/n�     , 9$�%7	� ��'=s ��"G _�  Qº- ��      ¼D�8L ¸�X� ���� ©��|�>� 
  
 �-�� 3%7	�X         l,�f ;'N, Q�% 9$K��� QW(� c 0�%7	� $��-����� :�� 3   �8�O 

       ~BL `/ Jo� �@ ���� 67PY�
�2 .         ��8I ¼D�8L ¸�X� ���(	 R�'(��	 0	,�® c
    ��5�� $�����%�
 z&o� l'> ���
�	�        %4 �/ �3_&8� 0N%; `/ n�&	�� 90�%7	� 03   _8� 

              9x'8> _8� 0��5/ ����%�&
 3���� $K�� c ���W�p� ��O ��"G ��X
 0q
!�
   �
� 0G�L#�0���  ��'r� 3��'#�        ����%�
 �N'� ��� ���
�	� �� 0�	,s�;�q�   �8�	 

3%4.  

)> (����8�T4e�8�
 
� Constraints and restraints 

©��|�>� �>�
�   + �'�� 967          �8��(�	�
 �
	 �S?� ���
�	� c 0S�� $�,;@   J8�
  ���X�
      n���N 3;�® �'�� K $�����%��   z�I ;'��� $�=��
 � .     �@ [8	4 Q�% 9�
K

  ̀ / ����~�� �'�=   
 _&� �� 0"!   x@ ;'�<  Wq� ,@ $� ��&B= � .�@n�    3'�
 ���(� ��
� 
    _� ���
� ©�������/_�    9���� ¥q"�� �
  nK�       �"�	 b%��� J
O 0?�> 0���B
 6;�\%/ �

   , 3;� � $�=��&�	 Ç;s� Qº- ��     0q��� 0Y��= `/ 3'�	�
 ;'��  .      0q!8
 �78+ �-�� l'>
�	� c ZD�
#� C'� 0>�
P� :�� 0G�L Z&B�> ��� ����;'��	�.  
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����� ��	 )
�,<.( �5=���� �5	>�� ?����� �'�@A BA :�C��D�� E"F��' GHC��� I=����J �C�K� 

�;���L�.  

  
         0B
�% C'D ©��|�>� '+ �7+ :�� Je�\ C�t�C-H � ��� 1.08Å �L� 9_   �=@ �&?
 

     0B�?&	� $�='
��,%����	 n��q�D 3;� � 0������ 0S��	� .  � �@ ���      z
�,�	C-H  �'�� 
         _-~� ��I 9��?	� ��(X	� �S� c n����W= 3_!<���	�       n��8�(
 H�%7	� ���� JI�� l'> 

 � �t�@  ��	/ _X� �S   z�I ;'��� $�=��
  .        '+ �'�� l'> HN,%��P� 3%4 J<'� �@ Q�%
 n��-~� �t�s�      ��	 9_*G _-~� 9£�
+ �'�� l'> 9 _-~�       �'8
��	� 3%4 :8�� Q��  . �/

 ~BLyJa' $�%7	� T�-�� l'> 0���B	� 67n�o�@ �T 0G�r� 0��5�� $�����%�
 :�� .  
   )�L@ $K��;'��	    0&>�
� _� �SX�   ÈC�� �-�y ��I        08�'S¾ :8�� n��8N 

          �<@ ��\ `/ 0
�Bo� �Gs� c �'�� V	� $�%7	����W�=�      $pL��8�
 ,@ z
���	�8
 
0M&(�	� .�'�� $��'S¾ ��
q	� phenyl 0+'X� � n��Y�
       QW�8
#� 2>��?8	� �-�S�	� �� 

n�Sep� �'�� K �< ���
�	� c n�&	�� ©�|�?#� z�?&	� h4'S
	� �7+ �t� ©��|�>�,.  
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)G (f�eE J` $Q�g Incorrect symmetry 

��S�(           $�N��
�8>�, 0��S(� $�>��< 3�� :�� 0����I 3��5 ���� )i (  �8-�S�	�
#�2>��     3�\�&#�, 0>'�(#� $���&X�	 )ii (        ;'8G�#� ;'8��� h4'S
	 x,K �-�y)iii (

   0&e�� $�>��(=��Y�
�  n�)iv (  $�%�&�L�0�e�!�/        08G�L �-�y �G�
� b��� ,@ ;'N'	 
   bp�=� 1���)v (  n�_L@  ���
�"�N�=".    ��%��� ��W�3%����  �&?8= n�     É;s� �?8#� c 

  	� 0����I $���1	V   �W�� 
=~�        ��"G _� ��X
 ��q�
!� U �<    H�*�X8E H�
�8> . c
         I���� HM�1N �@ c 3_BL 0��X#� �'�� K 3_t� ����@   � _� �-�S�
 HM"�'�  �"�
� 9

        �'"�� ��X
 0q��� �S��>�
+ �'�� K, H���?� �S¬@ :�� :    908��B
� �'�� de��
	�
  :�� x'�� ��	 5�;�$�  0�%,�a _� .       1��� ;'�q#� �-�S�	� �So�� ���  bp8�=� 9

   �=@ Q�%         ���?� _� ���
�	� �@ c 0����� 0��X� �N'�) �t�@ ���"�
   �'�� 0I'q!#� 9
0�;�I (       0��|�?#� 0G�r� ���
�	� 0�
��
 �&Y� ��O �7+ ��	.    de��
	� �'��   c 0�>�
P�

  n�&	�� 0	��� 67+  0��B
� _� :    2*&
� V	� $�����%�&	�  �@    �-�S�	�
 0�,�?�� �'��  �N'� �<
  _&� 0�S�
 0q���      3_&� $�+'X� n�&	�� 0�M�1w� 0>�
P� ��W�, 3 .  F�8qL/ ��O   �78+ 


;'��	� @, 	�Wq"�$�.  

)�( $5P ���8�N �'���# �3�#
 "%�0���   
High thermal motion and static disorder 

              �
� $�=��&	� J· F��N/ 0B>�'
 K/ H(a'	� ��7+ 1�i �@ n�Se�; ��?	� �� ��	
    0	1�� 3%��� 0N%;)V	�       2�����>@ ��L 3;�� ��	, 2����
�; ��L C1��    K/ /  �N�'� �4

  ��L %'D C���=�/     3%��� 0N%; �
� ©�W=B>'��0 (   �8�1�     08�%���� 08����� !8�_ 
foreshortening $�I�?S�	  0�
�&	�       ��?	� ��(X	� ;'�� c 0��� 3;'G�#�    �N'� ���	�
 9

         � c Ê<'= x7	� 0B
��	� C�'D@ c _&� 2Y�
� ~BL  �X� �	�t	� �!q	.    h4'8i �&!� 
  	� ¸?	� $�����%�&	�;�(�  0)?«� 2Y����+@ Q ( 0�%���� 0��"�	   
 Qep� _� D�   �8S�� ;��
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     90(?	� c 0���� $;�5 Qº- ��   0��5�� $�����%�
 ��I  �'��        �8��I £'�X8� 08S��
 
0M�;% 0��� 0q!
 ���<; �'��,.  

    ����� c ��L ;'N, �/9      n�B�?
 ��� �4/ K/   n��N ��N7i ��O, n���N 9  C18�½ 

    �� 0<�	� �� �� `/�	�·    92��	� ������	 0,    3�-~�#� 0G�r� $�%7	� z&o	�
 ��	 . 8P �7

    $�(�S« ��I �&?	�  0�%4       ���@ '	 ��&
« �oIs� �� ��» 3%'�X� 0G�L :  67+ �SX�

 $�='�=@ClO4 9 BF4 , PF6.  

    , 0�	�� 0�%��� 0��� �//    �	� �(N ��
�O ��L ,@  �����	 2>�
P� _?q ��  &(G n� 

           08�
&	� ���X�, 0�M�1w� 0>�
P� C'� 0"�"G _� $�N��
�>� `/ ;'�� �<, .  08	��

 	 0�>��<  >,_q	� 2+ [��H  ferrocene (C5H5)2Fe       n����� �'�� �@ ,�&� x7	� staggered 

   ��L �&?
  _�    0I�*	� 3%��� 0N%; �
� �"
�   ��	 9)   ��� :��  ��� '+ ��   R(
 c

�    0�>��< 0�'o� K F��S�� JN��(   �=�I   �'�� 0����� c   6�8«�
 $����     ,@ ���8(�� 

x5�'�  staggered eclipsed [10].   

)_� (2�3��0 �\=�P Wrong structures 

    �I 3%'�7#�� F�BLs� [�� �t�        0M�;% �'�� 0"�"G _� 0�M�1N 0>�
+ J� z

   _�, l'	~� _� �7+ �@ Q�% 9��O ��	 90�I�� 0N%�
  _8� ����� �� �@ �"�?� 

 y ��"G�n��     ¼D�L 2e��S�� ���� j��(� ¯(E 9 .   0MD�L Z
�B� 0	�� �/ �&&>   �8�L �

  8
30      Ë���� ����� �SX� 0��=   ,4¯-K�    n��N, �X� dodecahedrane [11]. /� h4�i  

          ����� c ���I £'�X� ¸=�� ~Br� Z��B
 0q
!� $�%4"[ClF6][CuF4]"    c x78	�

�� 0����� �'�� �@ �S� � [12] [Cu(H2O)4][SiF6]   �'=�8� H��8Gs� H�*�X#� �/ �

 ¸�X� )'< �-�S�
 H��o�Si , Cl ¸�X� )'<, O , F R(&
 �E%, ��M� _�q�.  
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)��,h( 2�3�0 �'�: i���0 Assessment of a structure determination  

         ��=� 3�W= 7L~= �@ c �
(YX� �@ 0�
�?	� 0X<�
S�	 2*&
��;�0 �	    �8���� ���"

   0��� 0q!
[13]           n��g% ��(� ��L ����� x@ 0��
(
 Q��= �@ c �"&= �@, .   %�!8� 

             Qe�'8< ©��� ��o(
, x%'�
 ����� ��%��� 2q	�# 0�!q� $�S��(� 3���� �m $p¾

  HS�"S�	 0�!q
� �"I .           ��8� F�'> 9����� Q����	 �S� %�D/ ©��� �@ 67P ��O

&����n�
�(� n�n��g% &���� ,@ É;s� �?#� c n�G�L n�[
 .  

 s� c          ����� ���� 3;'N %�&�LK 3��q� ���= R(&	 �|�� �q>/   �� Z�X� �=
   0B8>�'
 08�&B� 0�>��< $�%�&�L� 0���\ 9%;�!#� �� ;�� Acta Crystallographica 

Sections C and E 0B>�'
 0�5'� 0Se�<, David Watkin :�� British Crystallographic 

Association Intensive School.  
¡² �L� �   ZI�'� 	�  $�=��&	�0�%'�& .     
�O Qep� b'>�� d��=�
 [��	 '	  �8� [ 

    0��r� $�����%�
 C�L;/     9QY�� ��L�, 0�e��S��	� 0*�!	�,Z)      0*�!8	� $��8�, ;��
    �����	� 3��, 0��L c 0�e��S��	�(     ��!��� ���(� 90I�t� 99.....¿/ . > %�&�LK J��

x,�� b�?� 0B>�'
:  
) @( �?�� 0�
�N,%��+ p	� $�%7	� (N)0*�!	� 3��, ,@ Fx1w� c � 

) b (   �@ ��L�abc sin   V ���  2+  9 9� s�t��� n���1�=�  90o� 

) h(         _� 3%4 ��	 QY�� z>'�� �?��H ) =V/NZ (    ��'� 3;�� �'�� V	�
18Å3 0�'o� $�&��#  3����)�L@,.  

�²� JSw jG'	� Q�<   $�=��&	  
)@(   �@ ��L�h max /a  k max /b  l max /c�@, 9��"!	� Ç;s� �?�	�  1���� �� 

���B*� U �< ]'�(#�.  
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)b (2 max       Ç;@ �"� �'�� �@ 2*&
� 45o)    �o8I@50o (   ��(8\�Mo  9110o 
) �oI@130o ( ��(\�Cu.  

)h (        $�=��&	� ;�� 93���, $�=��
 �� ;�(�	 �W=�"3;'G�#�" ,    ,@ 0���?#�#�L�0 
threshold]  ;,�� c ��
� _&(�	� ��O V	�(I) ,@ (F) :I  2 (I)  0�
���F  4 (F) :[

 �� 0oq|
� 0S��	 ��L�Rint'	 �@ 0¾�� �'�� 0MI��� $�>��(=� .  
); (� �%�<, �?� tmin ,  tmax) �P ;�(
@ K(!)'!�	�, ��=�	� 3%'�&	� ;�(
s  .

 �@ '	 tmax < 20��X� ��!��K� �tO K@ �S� � ��  . �@ '	 tmax > 5 ,@ (  tmax -  

tmin) > 2 x%,�a �'�� ��!��� ��"!� ��I 9)  08S�� $�_-~� £�
+ �'�� l'> ,@
 Q�< :��uij .( �%�8&�L�$    c 0I'8G'� �8t�@ 0���!8q� Notes for Authors of Acta 

Crystallographica Section C  .    
  
�² Q�< de��
	�, ���
�	�:  
) @(      $�=��
 �� ;�(	 2*&
�������         08"�
#� $�����%�&	� ;�� �� ��@ �'�� �@ 
  ���(
5    �<s� :�� )  �oq�,10 .(   ���
� 2B(� ��'r� ���&�� 9     93%4 �8�	 $�����%�
 

  2B(�, ��'r� ��'� 4 .    $�%4 �(� KH ����
  �constrained     ¸=�� �4/ K/ U  0"�
� 
PQ.(  

) b (  � 0��
(
 �"IjG,x@  ���
�� /�������� $�%4 0w�(� 9H��L x@, .  
) h(      Q�< `/ �W=�U   ,@ Uij     0(q��#� Q��	� �(� �< 90&��*	�      _X� �< 9��L ;'N, 

     �"!� _� ��!��� `/ 0oq|
#� Q��	� )         0o8q|
#� 3%��8�� 08N%; ¸=�� �4/ K/
0��|�?�(�@ �n�%4 ��'=@ `/ )1(� �< 67+ �� $�~BL 0q
!� .  
) ;( �	� ��L� b%��)0��5/ /s.u 0�oq#� Q��	� 9 >0.01.(  

) 8+(  � �"I©�p�	� 0S��
 z�I ��	 90
'? �, 3;'G�#� $�=��&�	 R���@ '	 .  
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) ,(  0�=,���	/ 0I�t� ^�In�N%�L !<@ �"� : ��'m ±1 eÅ-3 ���?= `/ )1(� �< 
  9$�%4����             �8t� 08�Y�
� F�BL@ 9¼D�L $�%4 j�
!� ,@ ¼D�L $�%4 J<�'� 
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