
DL-methionine in  animals treated with carcinogen is 
under investigation. I t  is thought possible that in-
creased utilization of S35DL-methionine may be asso- 
ciated with a greater potential fo r  growth or regenera- 
tion of tissues, a hypothesis that is being tested in 
normal and protein-depleted rats. 
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On the Anomaly in the Heat Capacity of 
Manganous Oxide1 

Roald K. Wangsness 
U. S. Naval Ordnance Laboratory, White Oak, Maryland 

Recent work of Todd and Bonnickson (I) on very 
pure samples of MnO shows that as  the temperature 
increases in  the range from 100' to 122' K the heat 
capacity of MnO rises from about 7 cal/(mole deg) 
to a peak of 76.7 and then drops sharply to about 7.6. 
The total heat absorbed is 246 cal/mole. The average 
Debye heat capacity is about 7, so that 7 x 22 = I 5 4  
cal/mole are absorbed by lattice oscillations. One can 
estimate the additional heat capacity associated with 
the disappearance of the spontaneous magnetization 
to be R ( 2 ) ,so that the heat ascribable to this effect is 
44 cal/mole. Thus, there is a n  amount of heat q = 48 
cal/mole (nearly 20% of the total) which cannot be 
accounted for  by the usual mechanisms. 

BfnO is antiferromagnetic with 0 = - 610° K and 
TO- 122' K, where 0 and T, are  the characteristic 
temperature of the Curie-Weiss law and the Curie 
temperature, respectively (3). The fact that -O/T, is  
equal to 5 rather than unity, as  predicted by the sim- 
ple theory, has been discussed by means of a n  exten- 
sion of the molecular field theory to include the effects 
of nearest and next-nearest neighbor interactions in  
more complicated orderings of the elementary mo-
ments contained in the magnetic sublattices (4) .  If 
y1 and y, are the molecular field coefficients for  near- 
est and next-nearest neighbor interactions, respec-
tively, then the ratio - 0/TO for  MnO determines 
P = y2/y1, to be 0.75; this value is compatible with two 
different orderings known as ordering of the second 
or third kind, which can occur if P is greater or less 
than 3/4, respectively. Neutron diffraction experiments 
have shown the ordering below the Curie temperature 
to be of the second kind ( 5 ) .  

I t  has been found ( 6 )  that the lattice constants of 
BInO change in this temperature range, and since y, 

1 Supported in part by the Ofice of Kaval Research. 

and y, (and theme p )  presumably depend strongly 
upon distance, it  is suggested that the anomalous be- 
havior can be further interpreted as a change fro111 
the second to the third kind of order as  the tempera- 
ture is increased. To correspond to the neutron diffrac- 
tion results, we should have p = (3/4) t 6 below the 
Curie temperature, and p = (3/4) - E throughout the 
transition region to conform to this suggestion (6  and 
E are small positive numbers). The following calcula- 
tions provide some quantitative support fo r  this in- 
terpretation. 

I f  Ti is the Curie temperature f o r  the ith kind of 
ordering, one finds that 

T2=Cpy1, T,=Cy1 [ I -  (1/3) P I ,  
and 

- 0 = 3C yl [1t (1/3) p ]  

where C is the Curie constant (4). A reasonable ex- 
pression for  the range AT of the anomalous behavior 
is T, - T,, so that we obtain 

Using the experimental values of AT and TO, we find 
the estimated value of E to be 0.1. This corresponds 
to  a 13% change in p which is satisfactorily small con- 
sidering the nature of the calculation. 

The energy which must be supplied to the system 
when in the ith kind of ordering in order to  destroy 
the magnetization is of the order of RTi. Thus, fo r  the 
heat absorbed during the change of ordering, we can 
write 

4 = R (T, -T2)= (16/9)RT,~. 

From this we find that q = 43 cal/mole, which agrees 
quite well with the value of 48 given above. 
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Ammoniated Dentifrices and Hamster 
Caries: Further Studies on the 
Effects of Ingestion1 

D a v i d  F. Mitchell, Edi th Z a k  Helman,  a n d  
D w i g h t  S. Chernausek 
School o f  Dentistry, University of  Minresota, Minlteapolis 

Controversy exists concerning the efficacy of am-
moniated dentifrices in  dental caries prevention. Ia 
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