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The effects of hydrostatiC pressure on the magnetic ordering of heavy rare earths are stud
ied through the pressure shift of the electronic energy bands and the effects of this pressure 
shift on the indirect exchange. It is shown that the change in the ordering temperature of Gd, 
Th, and Dy and the variation of the helical turn angle of Th can be explained in this manner. 

Many experiments have been performed to study 
the effects of hydrostatic pressure on the magnetic 
ordering of heavy rare earths. 1-6 Below a certain 
critical pressure where a crystallographic transi
tion takes place, the magnetic ordering tempera
ture of Gd, Tb, Dy, and Ho was found to decrease 
linearly with pressure by the order - 1 K/ kbar. 
The type of initial magnetic ordering is unchanged 
by pressure, i. e., just below the ordering tem
perature Gd is ferromagnetic while Tb, Dy, and 
Ho are antiferromagnetic. 4.6 However, neutron 
diffraction experiments have revealed a reduction 
of helical turn angle in Tb and Ho when pressure 
is applied. 6 The purpose of our work is to explain 
these results from the point of view that the mag
netic ordering of these metals is to a large extent 
determined by their electronic energy bands and 
Fermi-surface geometry.7-9 It will be shown that 
this approach does give a quantitative understand
ing of the observed effects. 

The program of our study proceeds by first cal
culating the electronic energy bands of the metal 
under study, then computing the generalized sus
ceptibility function X(q) for a q vector along the 
C axis, and finally correlating the location and the 
size of the peak of X(q) with the magnetic ordering 
properties. This is done for Gd, Tb, and Dy under 

o and 20 kbar of pressure. The pressure effects 
are deduced from the shift of the X(q) curve. In 
the following paragraph we explain briefly these 
calculations. 

We used the relativistic augmented-plane-wave 
(RAPW) method for the energy band calculation, 10 
the details of which are given in ReI. 7. The cry
stal potential was approximated by a muffin-tin 
potential constructed from a superposition of 
atomic potentials including the full Slater exchange. 
The lattice parameters under pressure were de
duced from the elastic constants of Gd, 11 Tb, 12 and 
Dy.13.14 Their actual values are listed in Table 1. 
The radius of the augmented-plane-wave (APW) 
sphere was chosen as 3.32 a. u. for Gd and as 3. 16 
a. u. for Tb and Dy. The same APW sphere radiuS 
was used for both the zero-pressure and the 20-
kbar calculations. We selected a set of 32 plane 
waves as the basis functions so that the band cal
culation was convergent to within O. 002 Ry. En
ergy eigenvalues were calculated over a mesh of 
147 points in 1/ 24th zone. The spline interpola
tion method was used to interpolate the bands over 
a mesh of 450000 points in the full zone. The sus
ceptibility calculation was fully described in Ref. 
9. With the interpolated bands, we calculated X(q) 
for Ii along rAr in the double zone scheme over a 
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