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Total scattering data measured at DanMAX were collected with a PILATUS3 X CdTe 2M detector 

with a photon energy of 35 keV. Total scattering data measured at P21.1 were collected with a 

PerkinElmer XRD1621 detector with a photon energy of 103 keV. The detector distance was 

calibrated with a NIST 660b LaB6 standard using pyFAI (Kieffer et al., 2020; Ashiotis et al., 2015). 

The 2D TS data were azimuthally integrated with pyFAI and PDFs were converted using PDFGetX3 

(Juhás et al., 2013). All refinements were based on the study reported by Christensen et al. (2021). 

Both real space PDF and PXRD refinements were performed in TOPAS v. 7 (Coelho, 2018). In 

PXRD, the background was modelled using a combination of a scaled background measurement and a 

4th degree Chebyshev polynomial. The parameters were the unit cell parameters (with a fixed  

angle), ADPs for Hf only, crystallite size (using the built-in macro called LVol_FWHM_CS_G_L, 

however, only with Lorentzian contribution). For real space PDF refinements the refined parameters 

were the unit cell parameters (with fixed  angle), ADPs for Hf only, crystallite size (using spherical 

dampening). Instrumental broadening/dampening were accounted for using the LaB6 standard for 

PXRD and PDF, respectively. 

 

 
Figure S1. Heater calibration with a thermocouple situated in air (no external pressure) and in 250 bar 
pressurized water, inside of an Ø0.7 mm inner diameter sapphire tube. The legend denotes the target 
setpoint.  
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Figure S2. Structural refinements on a) 250 Hz PDF (Rwp = 56.1 %) and b) 1 Hz PDF (Rp = 30.0 %) 
after ~5.3 s. In c) the calculated PDFs from the fits in a) and b) are shown and the difference between 
them is calculated. Notably, the two calculated models are almost identical, and their difference 
curves are essentially featureless.  
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Figure S3. Refined average coherently scattering domain sizes from PDF refinements on HfO2 
formation with temporal resolutions from 250 Hz down to 1 Hz. Data are acquired at 250 Hz and 
virtually downsized by summing consecutive 250 Hz frames. 
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Figure S4. Ten consecutive 250 Hz PDFs showing changes in noise signal between consecutive 
exposures. 
 

 
Figure S5. PDFs of ZrCl4 precursors dissolved in water collected at DanMAX and P21.1. 
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