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THE TEMPERATURE AND PRESSURE DERIVATIVES OF ELASTIC CONSTANTS FOR SINGLE-CRYSTALS 

OF Au-47.b%Cd^\ 

Y. Gefen and M. Rosen 

The behavior of the elastic properties and their pressure derivatives 

near the martensitic & •*• 6' phase were obtained from sound velocity measure

ments, at a frequency of 10 MHz, on a single crystal of Au-47.5%Cd. 

The stability of the 6 phase before martensitic transformation was 

obtained from the anisotropic elastic constants C.,, C,, and CT and their 

pressure derivatives. In the 'g phase the behavior of C.̂  and C,, is 

normal as a function of temperature, while the variation of C* is positive 

with temperature. Before the 6 •*• 6' phase change the value of C is very 

small and causes high elastic anisotropy. This was explained according to the 

crystallographic mechanism of the martensitic transformation and the Zener 

theory of instability of the BCC structure. The pressure derivatives of C 

are negative and the variation of dC,,/dP with temperature is anomalous. 

This anomaly can be explained as a result of the influence of pressure on the 

transformation temperature. It was found that the elastic constant C,, also 

plays a role in the transformation mechanism, while the main role is still 

played by C1. 

From the pressure derivation of C.., C,, and C', the Griineisen para

meters for different modes of vibration were calculated. For the C' mode 

the values are negative and for the C,> mode the variation of the parameter 

with temperature is negative. 

The anomalous behavior is explained by the anisotropic softening of the 

atom bonding on the (110) plane of the cubic structure. 
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CLASSIFICATION OF MAGNETIC STRUCTURES ACCORDING TO MAXIMAL SUBGROUPS 

M. Melamud and H. Snaked 

Classification according to maximal subgroups (MSG) was introduced into 

the systematics of magnetic structure determination by neutron diffraction. 

The basic assumption is that the magnetic structure of a given compound belongs 

to a space group which is a subgroup of the paramagnetic space group (a neces

sary condition for a second order phase transition). We therefore look for 

the magnetic space group of the magnetic structure among the MSG's of its 
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paramagnetic space group. This list of subgroups is shortened by deleting 

groups which are inconsistent with the experimentally determined k-vector and 

spin direction. The procedure leaves only a few magnetic groups (and their 

corresponding structures). The most probable structure is then found by least 

squares fitting of calculated to observed intensities. 

IEUTR0N DIFFRACTION STUDY OF Fe2W0g 

!. Pinto, M. Melamud and H. Snaked' 

The structure of the compound Fe„W0, is of the tri-a-PbO type , 
14 

and belongs to the crystallographic space group D_ - Pbcn. The lattice 

constants are a => 4.576 A, b = 16./66 A and c = 4.967 A, with 4 formula 

units per lattice point. Neutron (X^2.4 A) diffraction patterns were taken 

at 300°K (RT), 170°K, 77°K (LNT), and 4.2°K (LHeT). Some intensity-

temperature curves were also taken. The results may be summarized as follows: 

a. The RT pattern agrees with the reported crystallographic structure 

and ion positions. 

b. Reflections {010} , {030} , {100} , {031}, with h+k odd, not allowed 

by Pbcn, appear upon cooling at 1^240 K and increase in intensity 

down to LHeT. 

c. Reflections {020} , {110} , {021} , {111} , {150} , with h+k even, 

allowed by Pbcn, show, upon cooling, an increase in intensity, starting 

at T2^150°K (as observed with {021} and {111} only). 

The first set of lines is consistent with C , i.e. ferromagnetic (100) 

planes coupled antiferromagnetically with spin along [001]. This structure 

belongs to Pbc'n'. The space group Pbc'n' , however, allows two structures: 

C and F (ferromagnetic with spin along [100]). The second set of lines 

is consistent with F and/or changes in the ion positions. Preliminary 

Mossbauer effect and rotating sample magnetometer measurements corroborate 

some of these conclusions. 
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