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Figure.  S1. Structures of the individual  Dy4 tetrahedron (left)  and Dy3 triangles (right)  within the

reported Dy8 cluster. Color code as in Fig. 1. 

Figure S2. Enlarged Packing diagram (as shown in Fig. 1(c) of the main text) showing the orientation

of the best-mean-planes between adjacent octanuclear clusters in the crystal. 
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Figure S3. The temperature dependence of magnetic susceptibility (blue circles) and temperature susceptibility product 
(solid red circles)  for a polycrystalline sample of Dy8 with an applied field of 1000 Oe. Solid line represent simulations 
described in the main text.



Figure S4. The results for a series of magnetisation calculations showing dM/dH maxima for a series of Dy8 models with 
different Dy ion easy axis orientations. The blue points represent the maximum in dM/dH due to field induced crossing c1. 
The red points represent maxima in dM/dH due to field induced crossing c2.  Running from left to right, the single ion easy 
axis directions are adjusted from the best fit values. Panels (a), (e), (i) and (m) show the best fit result. The top row (a to d) 
show the effect of adjusting θ1 from the best fit value (θ1 = 5°) . The second row (e to h) show the effect of adjusting θ2 from 
the best fit value (θ2 = 0°). The third row (i to l) show the effect of adjusting Φ1 from the best fit value ( Φ1 = 90°).  The forth
row (m to p) show the effect of adjusting Φ2 from the best fit value ( Φ2 = 87°).

(b)(a) (c) (d)

(f)(e) (g) (h)

(j)(i) (k) (l)

(n)(m) (o) (p)



Figure S5. Zeeman energy diagram for out of plane magnetisation (magnetic field applied along the molecular Z axis, 
defined within the main text). Ground state crossings are obtained at 2 and 2.84 T in addition to several low energy excited 
state crossings.


