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UCoGe is one of the intermetallic UTX compounds (where T  is transition metal and X is 
p-element),  which  crystallizes  in  the  orthorhombic  TiNiSi  structure  (space  group  Pnma). 
Originally  it  was  suggested  that  UCoGe has  a  paramagnetic  ground  state  [1].   However 
recently  coexistence  of  a weak  ferromagnetism  and  superconductivity  was  reported, 
concluding  that  UCoGe is  a weak itinerant  ferromagnet  (TC = 3 K)  with a  small  ratio  of 
ordered (µ0 = 0.03 µB) to the effective (µeff = 1.7 µB/f.u) moments [2].

Previously we investigated UTSi compounds with the same crystal  structure.  Some of 
them  can  be  hydrogenated,  while  changing  their  crystal  structure  into  hexagonal  and 
increasing respective magnetic ordering temperatures [3].  This opens the possibility for fine 
tuning of UCoGe magnetism by H doping.  

Here  we  investigate  hydrogen  absorption  and  its  impact  on  the  crystal  structure  and 
magnetic properties of UCoGe.  Similarly like for the compounds with silicon, we applied a 
high-pressure synthesis (114 bar) with temperature cycling up to T = 773 K, but it was shown 
that  a  pure  hydride  with “full”  H occupancy of  1.6  H atoms (determined volumetrically, 
somewhat  higher  value than for UCoSiH1.4)  per  formula unit  can be synthesized at  much 
lower pressure (8 bar). Experiments with even lower H2 pressures are under way. 

For UCoGeH1.6  we confirmed the same modification of the lattice symmetry known e.g. 
from UCoSi-H.  The orthorhombic structure transforms  to  a  hexagonal  one (ZrBeSi  type) 
while expanding the unit cell volume by 10.4%.  The crystal structure parameters are given in 
the Table. 

Table 1. Lattice parameters and unit cell volume of UCoGe and its hydride. Notice the change in 
notation between the two structure types: For UCoGe, a corresponds to c hex, c to a hex.

Compound Structure type a (Å) b (Å) c (Å) V (Å3)

UCoGe Orthorhombic 6.8473(5) 4.2074(3) 7.2285(4) 52.062

UCoGeH1.6 Hexagonal 4.0982(4) - 7.9035(1) 57.48

The  volume increment  is  larger  than  in  UCoSi-H -  6.5  %.  Magnetization  measurements 
indicate that UCoGeH1.6 is a ferromagnet with magnetization at  T = 2 K corresponding to ≈ 
0.1 µB/ U-atom (Fig.1), i.e. much larger than in UCoGe. 
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Fig. 1 Magnetization curves (randomly oriented powder) of UCoGe and UCoGeH1.6 at T = 2 K. 

As seen from Fig.2, the Curie temperature TC for this hydride exhibits even larger change-it 
increases  to  ≈ 50  K.  In  low  fields,  magnetic  history  phenomena  were  observed.  The 
temperature dependence of magnetization, although revealing some kind of ferromagnetism, 
is not what is expected from a regular ferromagnetic material. In particular, magnetization 
increases when cooling down in two weakly resolved steps, and does not tend to saturation in 
the low-temperature limit. This can mean that the ferromagnet is not homogeneous and the TC 

values are in fact distributed over some range below 50 K.
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Fig. 2.  Temperature dependence of magnetization of UCoGeH1.6 (randomly oriented powder) 
measured in the magnetic fields 0.1 T, 1 T, and 6 T.  ZFC denotes the measurement after cooling in 

zero magnetic field, FC after cooling in the given field.

In the paramagnetic  range,  the magnetic  susceptibility  of UCoGeH1.6  obeys the Curie-
Weiss law with µeff = 1.8 µB/f.u and Θp ≈ 9 K. 

First  experiments with heat  capacity also do not reveal any clear anomaly in the low-
temperature range.
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