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integrated intensities into absolute values, as it was 
outside the scope of the present study. However, it 
will be appreciated that  the ratio of the measured 
intensities of the inverse reflexions represents the ratio 
of the squares of the structure amplitudes, since ab- 
sorption and other corrections are identical for both 
the measurements. 

The detailed measurements thus confirm that the 
structure of a dextro-rotatory crystal is the structure 
A, whose atomic coordinates, with respect to a right- 
handed system of coordinates are those given in § 1. 
The measurements with the laevo-rotatory crystal 
showed an exactly inverse trend, and therefore its 
structure would be the inverse of the one described. 

6. Comparison with optical-activity calculation 

With the structure A (Fig. 1) and the atomic coor- 
dinates given in § 1, Ramachandran (1951b) has cal- 
culated the optical rotatory power (~) of the crystal 
from the known polarizability and optical anisotropy 
of the O S group. While he obtained the correct order 
of magnitude (~ calculated is 30 ° cm. -1, ~ observed 
is 31.3 ° cm. -1, for 5893 /~), we are particularly in- 
terested in the sign. 

The parameter g (the value of the isotropic gyration 
tensor) was given as positive in the above paper. 
However, a recalculation made recently showed that  
it is negative for the structure A, and that  the actual 
value is also slightly different, namely 38.8 ° era. -1 for 
5893/~. The negative sign is inherent even in the earlier 
calculations, but no stress was laid on the sign then. 

Now, the polarizability theory of optical activity 
(Ramachandran, 1951a), on the basis of which the 
above calculations were made, demands that  g and Q 
are opposite in sign, if Q is defined to be positive for 
a dextro-rotatory crystal. Consequently, it follows that  
a crystal with the absolute configuration correspond- 
ing to structure A must be dextro-rotatory, in agree- 
ment with direct X-ray determination. 

I t  is thus gratifying to note that  the polarizability 
theory of optical activity leads to the correct absolute 

configuration and can therefore be used confidently 
in those cases where the more direct X-ray method is 
found to be difficult. 

I t  was noticed that  in a review article Wooster 
(1953) had arrived at an opposite conclusion regarding 
the sense of the optical activity for the structure A. 
However, he had based his observations on the work 
of Ramachandran (1951b) and on the wrong sign of g 
given there for sodium chlorate. 

The Unicam single crystal goniometer was modified 
for Geiger-counter measurements, as mentioned in § 4, 
by Sri S. Raman, and we wish to thank him for mak- 
ing the instrument available to us. We are also grateful 
to Dr S. Ramaseshan and Sri S. Venkataraman for 
discussions on the theory of optical activity and to 
the referee for drawing our attention to an error in the 
first draft regarding the sign of the gyration tensor 
components. 
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mit  te traedrischen Baugruppen (Sflikate, Phosphate,  
Arsenate usw.) meist  die Parameter  dot schweren Zentral- 
atome bereits bekannt  sein, wenn die Lagen der leich- 
teren (meist Sauerstoff-)Atome noch unbes t immt  sind. 
In  diesem Stadium der St rukturanalyse  leisten Modell- 
fiberlegungen und BetrachtLmgen fiber Raumbeanspru-  
chung im allgemeinen gute Dienste. Fiir diesen Zweck 
haben sich in unserem Ins t i tu t  Tetraeder aus Drah t  gut  
bew~thrt, die urn eine im Tetraederschwerpunkt  befind- 
liche Holzkugel nach alien Richtungen frei drehbar sind. 
Da uns keine Li tera turangaben fiber ein derartiges Hilfs- 

mit te l  bokannt  sind, hal ten wit  es ffir niitzlich, eine kurzo 
Beschreibung davon zu gobon. 

Drei Winkel  aus Messingdraht werdon gebogen und zu 
einem Tetraeder (4) zusammengol6tet  (Fig. 1). In  die 
vier Ecken worden kurze Stifte (b) eingel6tet,  die nach 
dem Schworptmkt dos Tetraeders zeigen und deren L~ngo 
so gow~hlt wird, dass drei yon ihnen auf der Oberfl~cho 
der Holzkugol (1) aufsitzen, w~hrond dor vierto (6) etwas 
kfirzer ist. f~ber diesen korzoren St i l t  wird eino Spiral- 
feder (3) geschoben, deren eines Ende die Auflagefl~che 
eines I)ruckstfickes (2) gegen die Kugel presst.  Die 
Auflagefl~cho dieses Druckstiickes wird der Oberfl~che 
der Kugel angepasst.  Die Holzkugel ist durchbohrt  und  
karm so auf einon Stab (5) aufgezogen werden, dass sic an  
jeder beliebigen Stelle des Stabes festsitzt.  

Urn aus solchen Tetraedern ein Modell zu bauen, 
werden auf einem Bret t  die auf eino Ebeno projiziorten 
Lagen der Zentralatome markiort  und an  dieson Stellen 
jo ein Stab eingesteckt. Die Kugeln werden entsprechend 
der dr i t ten  Koordinate  des jeweiligen Atoms verschieden 
hoch an diesen St~ben befestigt. Nunmehr  werden die 
Tetraeder auf die Kugeln g(setzt  und lassen sich in jede 
beliebigo Lage verdrehen. Werden die Spiralfedern s tark  
genug gew~hlt, dann bleiben die Tetraedor in jeder Stel- 
lung stehen, ohno ihro L a t e  durch das eigene Gewicht 
zu ver~i~adern. 

Modolle aus solchen Tetraedern eignen sich besonders 
zum Priifen, ob bei angenommonen Lagen fOr die Sauer- 
stoffatome keine zu kurzen O-O-Abstande und,  bei 
gleichzeitigor Berficksichtigung der Metallatome, keine 
zu kurzen M-O-Abstando auftreten.  Dutch  ein solches 
Modell l~tsst sich oft viel Rechenarbei t  vormeiden. 

Auf ~hnliche Weise lassen sich auch drehbaro Oktaeder 
und andero Polyeder  anfertigen, doch setzt  ihre Ver- 
wendung voraus, dass diese Polyeder  als hinreichend un- 
verzerrt  angenommen werden k6nnen,  was allerdings 
nicht  immer der Fall  sein wird. 

Fig. 1. Skizze eines urn den Schwerpunkt drehbaren Tetraeders. 
l :Holzkugel;  2:Druckstiick; 3:Spiralfeder; 4:Tetraeder; 
5: Stab; 6: kurzer Stift; b: l~ngere Stifte. 

Herrn  O. R6nsch und Herrn L. Uhlig danken wir ffir 
wortvolle praktische Ratschlage und for die Anfert igung 
der Tetraeder.  
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Anorganische Pigmente und RLntgenstrahlen. 
By R, K(i~m. Pp. xi + 132, with 7 figs., 167 X.ray 
powder  pho tographs ,  and  28 tables.  S t u t t g a r t :  Enke .  
1956. Pr ice  DIV[ 24.50; bound  DM 27.00. 

This short monograph is intended to introduce pigment  
specialists to the uses of X-rays.  There is a short  section 
(25 pages) on crystal  structure,  powder techniques, and 
interpretat ion of the photographs,  followed by  80 pages 
on specific pigments  and 21 of reproductions (white lines 
on black background) of powder pat terns.  The book is 
well documented,  wi th  271 references, as well as a list of 
textbooks.  

The obvious emphasis is on identification, bu t  the use 

of X-rays  in s tudying physical s tate  (particle size, im- 
perfections of various typos) is brought out in discussion 
of the pigments to which it is relevant  as well as in the 
int roductory section. The book should be useful in ful- 
filling its intended purpose, and might  be read wi th  
interest by  m a n y  inorganic crystal lographors-- tho clas- 
sification of crystals by  colour is a sa lu tary  shock. 

There is an index of substances, but  not  of authors  or 
subjects. A few English words and authors '  names are 
misprinted.  
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