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 Superconductivity is observed below Tc = 7.80 K, the 
same as PrPt4Ge12. 

 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 

 
 Temperature dependence of both the upper critical 

field and the electronic specific heat can be 
described in terms of a two-gap model: evidence of 
multi-band superconductivity. 

 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 σe(0)/γµ in Pr1−δPt4Ge12 is 0.077(4) mT, nearly half of 
that (0.141 mT) in PrPt4Ge12. 
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Background 
 The superconducting gap structure in PrPt4Ge12 is controversial: Point  node?[1]? BCS[2]? Multiband[3][4]? 
 It is puzzling that time reversal symmetry (TRS) breaks at temperature Tm < Tc . 
Motivations 
A study of an imperfectly filled skutterudite Pr1−δPt4Ge12 to investigate; 
(i) whether the cage-forming structure and superconductivity survive with partially filled 141Pr nuclei; 
(ii) the effect of the insufficient filled 141Pr nuclei on TRS breaking in PrPt4Ge12 
(iii)the gap symmetry of Pr1−δPt4Ge12 and implications of the superconducting order parameter of PrPt4Ge12 .  

    Conclusions 
 The [Pt4Ge12] cage-forming structure survives and 

superconductivity is observed below Tc= 7.80 K. 
  The temperature dependence of Hc2 and the 

electronic specific heat are well described by the two-
band model. 

 The onset of broken TRS is observed at Tm < Tc, 
possibly due to the appearance of a second phase, 
while no obvious specific jump is observed around Tm.  

 σe(0)/γµ in Pr1−δPt4Ge12 is half of that in PrPt4Ge12, 
indicating that the141Pr nuclei or Pr-Pr intersite 
interactions are responsible for broken TRS. 
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