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Figure S 1. Representative EDX spectra showing the composition of ZrSiTe.
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Figure S 2. FFT spectra for the transient data presented in Fig. 1, in which ZrSiTe is pumped at

1.24 eV with pump fluences of 0.17 mJ/cm2 (a), 0.34 mJ/cm2 (b), 0.51 mJ/cm2 (c), 0.68 mJ/cm2

(d), 0.85 mJ/cm2 (e), and 1.36 mJ/cm2 (f). The spectra are consistent at all fluences. There is

also no change to the spectra across the 0.75 mJ/cm2 threshold fluence.
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Figure S 3. Transient data for ZrSiTe pumped at 0.95 eV, with pump fluences of 0.17 mJ/cm2

(a), 0.34 mJ/cm2 (b), 0.51 mJ/cm2 (c), 0.68 mJ/cm2 (d), and 1.2 mJ/cm2 (e). The A1g phonon

mode seen in the 1.24 eV-pump experiments (Fig. 1) is also present in the response at all 0.95 eV

pump fluences. The ∆R
R scale was chosen to emphasize that the entirety of the signal, save for the

coherent artefact at 0 ps delay time, is negative, which is in contrast to the transient response when

pumped at 0.95 eV in the same spectral range for ZrSiSe and ZrSiS, which exhibit both negative

and positive features, the latter arising from lattice heating subsequent to hot carrier cooling [1].
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Figure S 4. FFT spectra for the transient data presented in Fig. S. 3, in which ZrSiTe is pumped at

0.95 eV with pump fluences of 0.17 mJ/cm2 (a), 0.34 mJ/cm2 (b), 0.51 mJ/cm2 (c), 0.68 mJ/cm2

(d), and 1.2 mJ/cm2 (e). Unlike the FFT spectra from the 1.24 eV-pump experiments (Fig. 2 a

and Fig. S. 2), these spectra evolve with fluence, being centred at 1.1 eV at 0.17 mJ/cm2 while

becoming increasingly similar to the 1.24 eV FFT spectra at higher fluence. The FFT spectrum at

1.2 mJ/cm2 ((e) is identical to those in Fig. S. 2. This suggests that there might be an additional

non-thermal change in the material’s electronic properties that occurs at all fluences when pumped

at 1.24 eV, but requires higher fluences, (d) and (e), when pumped at 0.95 eV. There is also

significant contamination from pump scatter around 0.95 eV.
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Figure S 5. The incoherent parts from the transient data for ZrSiTe pumped at 0.95 eV, with

pump fluences of 0.17 mJ/cm2 (a), 0.34 mJ/cm2 (b), 0.51 mJ/cm2 (c), 0.68 mJ/cm2 (d), and

1.2 mJ/cm2 (e). (f) illustrates how the minimum in the incoherent parts at 1.15 eV decreases in

delay time with increasing fluence at low fluence, and is independent of fluence above a threshold

fluence of approx. 0.42 mJ/cm2. The threshold fluence is 0.33 mJ/cm2 lower when pumped at 0.95

eV than when pumped at 1.24 eV; this is likely due to the enhanced absorption of ZrSiTe at 0.95

eV, and also likely accounts for the almost order-or-magnitude difference in intensity between the

two pump energies.
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