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Table S1. Experimental and refined parameters of Li(NH3)TazNiSes from the PXRD pattern
collected on the 111 beamline and the PND pattern collected on Echidna, and KTa;NiSes
from the PXRD pattern collected on the 111 beamline.

Li(NH3)Taz2NiSes KTazNiSes
Diffractometer Echidna (ACNS) 111 (PSD) 111 (PSD)
Radiation Neutron X-ray X-ray
Wavelength (A) 1.622 0.82445(2) 0.824441
d-space range (A) 0.82-23.4 0.57-22.7 0.57-22.7
Temperature (K) 300
Crystal system Orthorhombic
Space group Pmnb (62)
a (A) 3.5146(3) 3.5175(1) 3.5928(1)
b (A) 18.799(4) 18.7828(7) 16.0497(1)
c (A) 15.712(1) 15.7520(3) 15.8774(8)
V (R3) 1038.2(3) 1040.72(5) 915.55(7)
RMM (g mol?) 838.35 854.49
Z 4 4 4
v 1.15 134.07 125.04
Rp 1.11 2.03 2.16
Rwp 1.43 2.11 2.74
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Figure S1. Susceptibility vs temperature curves of for (a) Li(NHz)Ta;NiSes and (b) KTa,NiSes. Data
were collected applied fields of 4T (purple) and 3T (orange). The intrinsic susceptibility obtained by
subtraction of the 3T data from the 4T data at each temperature is given in green, and this corrects

for a minuscule magnetic impurity evident in the magnetisation isotherms in Figure 5 of the main
article.



Note for Tables
In the Rietveld refinement the function S, is minimised
Sy = Xiwi(yi — Yei)?
where y;is the observed, and y. the calculated intensity at point i and w; is the weighting

factor, defined by)%

The weighted profile R factor, Rup is

Yiwi(Vi— Yei)?
Yiwiy?

Xilyi — yeil
P XiVi

The statistically expected R value, Rexp, in which all deviations of the calculated pattern from
the observed are due to statistical variations. Rexp is defined by:

Rexp =

where Nobs and Nyar are the number of observables and number of variables respectively.

A goodness of fit parameter, x?, is defined from the square of the ratio of Ruwp and Rexp.



