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(1) Microstructural characterization

Fig. S1 (a) XRD patterns and (b) lattice constant of the β-(Zn1-xGdx)4Sb3 (x=0, 0.001, 0.002 

and 0.003) samples.
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(2) Lattice thermal conductivity

Fig. S2 Temperature dependences of lattice thermal conductivity L.

(3) The heat capacity of part samples

Fig. S3 Temperature dependences of heat capacity Cp for x = 0 and 0.002 compounds.

(4) The magnetic contributions Cm from Gd

The magnetic contributions Cm from 4f electrons of Gd cannot be ignored in Gd-doped 

samples. M.J. Parsons et al.1, 2 have calculated the magnetic entropy Sm of Gd, which has 

proportional relationship with both temperature and Gd content at T<9 K. According to 



relationship between entropy Sm and heat capacity Cm: , the magnetic heat capacity 
dT
dSTC m

m 

contribution Cm for the sample with x=0.002 can be derived as: Cm=3.6T (mJ/mol. K). Then total 

heat capacity for the Gd-doped samples should be written as Cp=T+bT3+Cm, or Cp-Cm=T+bT3. 

(see Fig. S4)

Fig. S4 Temperature dependence of Cp, Cm and Cp-Cm for x=0.002 sample.
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