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Figure S1. 3D atom probe tomography of region R1 in the AlCo0.5Cr0.5FeNi HEA. (a-c) 

Reconstructions of A2 gen-2 and gen-3 precipitates in the B2 matrix in region R1. Fe-Co-rich 

shells form around the A2 gen-2 precipitates. Colors in the figure correspond to Al (red), Co (blue), 

Cr (black), Ni (green) and Fe (magenta). (d) Compositional profiles of Al, Co, Cr, Fe and Ni across 

A2 gen-2 precipitates and the B2 matrix. Fe and Co enrichment is visible at the interface region of 

the two phases. (e) Elemental compositions in the A2 gen-1, A2 gen-2 and A2 gen-3 regions and 

the B2 matrix measured using atom probe tomography. Related to Figures 4A. 

  



 

Figure S2. Chemical composition of the A2 shell between the B2 phase in region R1 and the 

A2 gen-1 phase in region R2 in the AlCo0.5Cr0.5FeNi HEA. (a) Combined HAADF STEM 

image and Al, Cr, Fe, Co and Ni EDX maps. (b-f) Individual EDX maps for Co, Fe, Ni, Al and 

Cr. The scale bar in each image is 10 nm. Related to Figure 4I. 

  



 

Figure S3. Microstructure of the A2 shell between the B2 phase in region R1 and the A2 gen-

1 phase in region R2 in the AlCo0.5Cr0.5FeNi HEA. (a) High-resolution HAADF STEM image 

of an R2 region and an A2 shell in an AlCo0.5Cr0.5FeNi HEA, showing an approximately 7-nm-

thick transition layer between A2 gen-1 islands and the B2 matrix. (b-c) Nano beam electron 

diffraction patterns recorded from regions containing the B2 phase and the A2 gen-1 phase. (d-f) 

Atomic-resolution HAADF STEM images of the B2 phase (lattice constant a is 0.288 nm) in 

region R1, the A2 shell (lattice constant a is 0.285 nm) and the A2 gen-1 phase (lattice constant a 

is 0.292 nm) in region R2, respectively. Related to Figures 3 and Figure 4. 

  



 

Figure S4. Three-dimensional reconstruction of A2 gen-2 precipitates in the B2 matrix in 

region R1 using ADF STEM tomography. The A2 gen-2 precipitates are shown in yellow, while 

the B2 matrix is shown in blue. The reconstruction is viewed from the top in (a), from the front in 

(b), from the left in (c) and in the form of a 3D visualization in (d). The A2 gen-2 precipitates 

(yellow) have close-to-spherical shapes, diameters of between 50 and 100 nm and are distributed 

randomly in the B2 matrix (blue). Figure S5d shows a 3D visualization of the reconstruction. 

Related to Figures 5E. 

   



 

Figure S5. Illustration of approach used for off-axis electron holography experiments and 

data processing. (a) Schematic diagram of electron optical setup for off-axis electron holography. 

(b) Representative off-axis electron hologram recorded from region R1 in the AlCo0.5Cr0.5FeNi 

HEA. (c) Fourier transform of the off-axis electron hologram shown in (b), containing a center 

band and two sidebands. A circular mask with smooth edges (marked by a red circle) was applied 

to one of the sidebands. (d) Reconstructed total phase shift image. (e) Similar reconstructed total 

phase shift image recorded from the same region after turning the sample over. (f) Mean inner 

potential contribution to the phase shift obtained by aligning the phase images in (d) and (e) in 

angle and position and evaluating half of their sum. (g) Magnetic contribution to the phase shift 

obtained by aligning the phase images in (d) and (e) in angle and position and evaluating half of 

their difference. Related to Figures 5-7 and method. 

 


