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Trigonal YbNi3Al9 with a chiral crystal structure is of interest as the first chiral magnetic metal discovered 
among 4f electron systems [1]. The localized Yb 4f moments are magnetically ordered below T=3.4 K, 
ferromagnetically aligned within the c-plane, and exhibit either left-handed or right-handed helical magnetic 
structures with a propagation vector q=(0, 0, 0.8) along the c-axis [2]. Owing to its chiral crystal structure, 
spin splitting in the conduction-electron band structure is expected, which is considered to play an essential 
role in the emergence of chiral magnetism. Furthermore, partial substitution of Ni with the heavier isovalent 
elements Pd and Pt is anticipated to enhance the spin splitting due to the increased spin-orbit interaction. In 
this study, we performed vacuum ultraviolet angle-resolved photoemission spectroscopy (VUV-ARPES) and 
soft X-ray angle-resolved photoemission spectroscopy (SX-ARPES) on YbNi3Al9 and its 5% substituted 
compounds, Yb(Ni0.95Pd0.05)Al9 and Yb(Ni0.95Pt0.05)Al9, to investigate the electronic structure near the Fermi 
level (EF). The VUV-ARPES and SX-ARPES measurements were carried out at BL7U of UVSOR-III and 
BL25SU of SPring-8, respectively. Single crystals used for the measurements were synthesized by the flux-
method [3]. First-principles band-structure calculations were carried out using the WIEN2k code [4], and 
the results were compared with the experimental data. 

At hν = 24 eV and T = 10 K, VUV-ARPES spectra of YbNi3Al9 measured with s-polarized light along 
the Γ"-𝑀$  direction reveal two hole-like bands crossing EF and an upward-convex parabolic band centered at 
the Γ" point. Similar band dispersions were observed for Yb(Ni0.95Pd0.05)Al9 and Yb(Ni0.95Pt0.05)Al9. Within 
the experimental accuracy, no clear enhancement of the spin-splitting width was detected upon Pd or Pt 
substitution, which is likely due to the relatively small substitution level (5%). The Fermi surface of 
YbNi3Al9 measured at hν = 510 eV and T = 70 K using circularly polarized light consists of at least two 
sixfold-symmetric hole sheets centered at the Γ" point and electron sheets around the 𝐾$ points. The overall 
band dispersions and Fermi-surface topology are qualitatively reproduced by the band calculations. A 
comparison with calculations for the hypothetical compound YbPt3Al9 indicates that the spin splitting is 
significantly enhanced in the outermost hole band around the Γ" point, suggesting that stronger spin-orbit 
coupling can substantially modify the conduction-band spin splitting. 
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