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Magnetic data 
Tp2DyPhm (1Dy) 

 
Fig. S7. M vs. H/T and M vs. H dependences for 1Dy. Solid lines represent the best fits to eqn. 1 (from 

the main text) using the program PHI.1 
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Fig. S8. Field dependences of in-phase (χ’), out-of-phase (χ’’) magnetic susceptibilities and log(τ) (T 

= 2 K) for 1Dy.  
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Fig. S9. Temperature and frequency dependences of in-phase (χ’) and out-of-phase (χ’’) magnetic 

susceptibilities (H = 0.18 T) for 1Dy. Solid lines represent the best fits to a generalized Debye model, 

using the program cc-fit2 (a-e) or to eqn. 2 (from the main text) (f). 
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(Tp2Dy)2Tae (2Dy) 

Fig. S10. M vs. H (a) and M vs. H/T (b) dependences for 2Dy. Solid lines represent the best fits to 

eqn. 1 (from the main text) using the program PHI.1 
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Fig. S11. Field dependences of in-phase (χ’), out-of-phase (χ’’) magnetic susceptibilities and log(τ) 

(T = 2 K) for 2Dy.  
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Fig. S12. Temperature and frequency dependences of in-phase (χ’) and out-of-phase (χ’’) magnetic 

susceptibilities (H = 0.2 T) for 2Dy. Solid lines represent the best fits to a generalized Debye model, 

using the program cc-fit2 (a-e) or to eqn. 2 (from the main text) (f). 
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Fig. S13. Temperature and frequency dependences of in-phase (χ’) and out-of-phase (χ’’) magnetic 

susceptibilities in zero dc field for 2Dy. Solid lines (d) represent the best fits to eqn. 3 (from the main 

text) (f). 
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(Tp2Dy)2pPhd (3Dy) 

Fig. S14. M vs. H (a) and M vs. H/T (b) dependences for 3Dy. Solid lines represent the best fits to 

eqn. 1 (from the main text) using the program PHI.1 
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Fig. S15. Field dependences of in-phase (χ’), out-of-phase (χ’’) magnetic susceptibilities and log(τ) 

(T = 2 K) for 3Dy.  
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Fig. S16. Temperature and frequency dependences of in-phase (χ’) and out-of-phase (χ’’) magnetic 

susceptibilities (H = 0.18 T) for 3Dy. Solid lines represent the best fits to a generalized Debye model, 

using the program cc-fit2 (a-e) or to eqn. 2 (from the main text) (f). 
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Fig. S17. Temperature and frequency dependences of in-phase (χ’) and out-of-phase (χ’’) magnetic 

susceptibilities in zero dc field for 3Dy. Solid lines (d) represent the best fits to eqn. 3 (from the main 

text) (f). 
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(Tp2Dy)2mPhd (4Dy) 

 

Fig. S18. M vs. H (a) and M vs. H/T (b) dependences for 4Dy. Solid lines represent the best fits to 

eqn. 1 (from the main text) using the program PHI.1 
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Fig. S19. Field dependences of in-phase (χ’), out-of-phase (χ’’) magnetic susceptibilities and log(τ) 

(T = 2 K) for 4Dy.  
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Fig. S20. Temperature and frequency dependences of in-phase (χ’) and out-of-phase (χ’’) magnetic 

susceptibilities (H = 0.18 T) for 4Dy. Solid lines represent the best fits to a generalized Debye model, 

using the program cc-fit2 (a-e) or to eqn. 2 (from the main text) (f). 
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Fig. S21. Temperature and frequency dependences of in-phase (χ’) and out-of-phase (χ’’) magnetic 

susceptibilities in zero dc field for 4Dy. Solid lines (d) represent the best fits to eqn. 3 (from the main 

text) (f). 
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(Tp2Dy)3Pht (5Dy) 

 
Fig. S22. M vs. H (a) and M vs. H/T (b) dependences for 5Dy. Solid lines represent the best fits to 

eqn. 1 (from the main text) using the program PHI.1 
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Fig. S23. Field dependences of in-phase (χ’), out-of-phase (χ’’) magnetic susceptibilities and log(τ) 

(T = 2 K) for 5Dy.  
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Fig. S24. Temperature and frequency dependences of in-phase (χ’) and out-of-phase (χ’’) magnetic 

susceptibilities (H = 0.1 T) for 5Dy. Solid lines represent the best fits to a generalized Debye model, 

using the program cc-fit2 (a-e) or to eqn. 2 (from the main text) (f). 
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Fig. S25. Temperature and frequency dependences of in-phase (χ’) and out-of-phase (χ’’) magnetic 

susceptibilities in zero dc field for 5Dy. Solid lines (d) represent the best fits to eqn. 3 (from the main 

text) (f). 
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Fig. S26. Field dependences of α for 1Dy-5Dy compounds. 

 

 

 

 

Fig. S27. The directions of the anisotropy axes in 2Dy (a), 3Dy (b), 4Dy (c), 5Dy (d) 

estimated by an electrostatic model using MAGELLAN.3 

 

 



26 
 

Table S5. Estimated from eqn. 3:  Ueff and τ0 for Dy3+ complexes displaying no maxima for their 

temperature dependence of χ’’ in zero dc field   

 Ueff (cm–1) τ0 (s) 

1Dy - - 

2Dy 0.5(2) 2.4(1)·10–4 

3Dy 1.0±0.5 1.5(3)·10–4 

4Dy 1.0±0.5 2.1(2)·10–4 

5Dy 0.5(3) 3.2(1)·10–4 
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Tp2TbPhm (1Tb) 

 
Fig. S28. M vs. H (a) and M vs. H/T (b) dependences for 1Tb. Solid lines represent the best fits to 

eqn. 1 (from the main text) using the program PHI.1 
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Fig. S29. Field dependences of in-phase (χ’), out-of-phase (χ’’) magnetic susceptibilities and log(τ) 

(T = 2 K) for 1Tb.  
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Fig. S30. Temperature and frequency dependences of in-phase (χ’) and out-of-phase (χ’’) magnetic 

susceptibilities (H = 0.1 T) for 1Tb. Solid lines (d) represent the best fits to eqn. 3 (from the main 

text) (f).  
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(Tp2Tb)2Tae (2Tb) 

 
Fig. S31. M vs. H (a) and M vs. H/T (b) dependences for 2Tb. Solid lines represent the best fits to 

eqn. 1 (from the main text) using the program PHI.1 
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Fig. S32. Field dependences of in-phase (χ’), out-of-phase (χ’’) magnetic susceptibilities and log(τ) 

(T = 2 K) for 2Tb.  
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Fig. S33. Temperature and frequency dependences of in-phase (χ’) and out-of-phase (χ’’) magnetic 

susceptibilities (H = 0.2 T) for 2Tb. Solid lines (d) represent the best fits to eqn. 3 (from the main 

text) (f).  
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(Tp2Tb)2pPhd (3Tb) 

 
Fig. S34. M vs. H (a) and M vs. H/T (b) dependences for 3Tb. Solid lines represent the best fits to 

eqn. 1 (from the main text) using the program PHI.1 
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Fig. S35. Field dependences of in-phase (χ’), out-of-phase (χ’’) magnetic susceptibilities and log(τ) 

(T = 2 K) for 3Tb.  
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Fig. S36. Temperature and frequency dependences of in-phase (χ’) and out-of-phase (χ’’) magnetic 

susceptibilities (H = 0.12 T) for 3Tb. Solid lines (d) represent the best fits to eqn. 3 (from the main 

text) (f).  
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(Tp2Tb)2mPhd (4Tb) 

 
Fig. S37. M vs. H (a) and M vs. H/T (b) dependences for 4Tb. Solid lines represent the best fits to 

eqn. 1 (from the main text) using the program PHI.1 
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Fig. S38. Field dependences of in-phase (χ’), out-of-phase (χ’’) magnetic susceptibilities and log(τ) 

(T = 2 K) for 4Tb.  
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Fig. S39. Temperature and frequency dependences of in-phase (χ’) and out-of-phase (χ’’) magnetic 

susceptibilities (H = 0.12 T) for 4Tb. Solid lines (d) represent the best fits to eqn. 3 (from the main 

text) (f). 
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(Tp2Tb)3Pht (5Tb) 

 
Fig. S40. M vs. H (a) and M vs. H/T (b) dependences for 5Tb. Solid lines represent the best fits to 

eqn. 1 (from the main text) using the program PHI.1 
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Fig. S41. Field dependences of in-phase (χ’), out-of-phase (χ’’) magnetic susceptibilities and log(τ) 

(T = 2 K) for 5Tb.  
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Fig. S42. Temperature and frequency dependences of in-phase (χ’) and out-of-phase (χ’’) magnetic 

susceptibilities (H = 0.26 T) for 5Tb. Solid lines (d) represent the best fits to eqn. 3 (from the main 

text) (f). 
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Fig. S43. Field dependences of α for compounds 1Tb-5Tb. 
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Fig. S44. Maps illustrating comparisons of Ueff and QY values for the complexes 1Ln – 5Ln (Ln 

= Tb, Dy).  
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Fig. S45.  Changes in Ueff and quantum yield values for 1Ln – 5Ln (Ln = Tb, Dy) complexes, 

depending on the nuclearities of the compounds and their intramolecular Ln-Ln distances  
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Fig. S46. a) Emission spectra of 1Eu at 250 K and 4 K. b) Excitation spectra (RT, λem = 617 nm) 

of 1Eu and 3Eu. The spectra are normalized with respect to maximum intensity. 
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