
  

1 

 

Supporting Information  

 

 

Quantified zero thermal expansion in magnetic R2Fe17-based 

intermetallic compounds (R =rare earth)  

Yili Cao,1 Takeshi Matsukawa,2 Alexandra Gibbs,3 Maxim Avdeev,4,5 Chin-Wei Wang,6 

Hui Wu,7 Qing-zhen Huang,7 Kenji Ohoyama,2 Toru Ishigaki,2 Haowei Zhou1 Qiang Li,1 

Jun Miao,1 Kun Lin1 and Xianran Xing1, 

 
1 Beijing Advanced Innovation Center for Materials Genome Engineering, Institute of Solid State 

Chemistry, University of Science and Technology Beijing, Beijing, 100083, China 
2 Frontier Research Center for Applied Atomic Sciences, Graduate School of Science and Engineering, 

Ibaraki University, Ibaraki 319-1106, Japan 
3 ISIS Neutron and Muon Source Science and Technology Facilities Council Didcot OX11 0QX, United 

Kingdom 
4 Australian Nuclear Science and Technology Organisation, Lucas Heights, NSW 2234, Australia 
5 School of Chemistry, The University of Sydney, Sydney, NSW 2006, Australia 
6 Neutron Group, National Synchrotron Radiation Research Center, Hsinchu 30076, Taiwan 

7 NIST Center for Neutron Research, National Institute of Standards and Technology, Gaithersburg, 

Maryland 20899-6102, United States 

 

Email: xing@ustb.edu.cn  



  

2 

 

  

 

Figure S1. Rietveld refinements of low temperature NPD patterns for Ho2Fe17-xSix (x = 0, 0.3, 

1).  
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Figure S2. Experimental and calculated volume of unit volume of Ho2Fe17, Ho2Fe16.7Si0.3 and 

Ho2Fe16Si compounds, respectively. The calculated VM(T) is normalized by VM(T)/V0  100%.  
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Table S1. VM/V0 (near ground state) and TC for several typical documented R2Fe17-based 

materials. 

Composition VM/V0 (%) TC (K) Ref. 

Er2Fe17 1.60 303 [1] 

Dy2Fe17 1.60 363 [2] 

Lu1.95Fe17 1.14 275 [3] 

Lu0.7YFe17 1.10 290 [4] 

Y2Fe17 1.10 327 [5] 

Ho2Fe17 1.29 340 [6] 

Ho2Fe16Co 1.28 470 [6] 

Ho2Fe15Co2 1.22 590 [6] 

Ho2Fe16.7Si0.3 1.14 378 This work 

Ho2Fe16.5Ga0.3 0.98 391 This work 

Ho2Fe16.5Cr0.5 1.04 381 This work 

Er2Fe16.5Cr0.5 1.02 380 This work 
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Figure S3. Rietveld refinements of NPD patterns at 500 K and 10 K for Ho2Fe16.5Ga0.5, 

respectively.  
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Figure S4. Rietveld refinements of NPD patterns at 500 K and 3 K for Ho2Fe16.5Cr0.5, 

respectively.  
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Figure S5. Rietveld refinements of NPD patterns at 400 K and 30 K for Er2Fe16.5Cr0.5, 

respectively.  
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Figure S6. The composition regulated |ΣMTb(T0)|, and TC for TbCo2 and TbCo1.9Fe0.1 

compounds, respectively.  
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