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Supplementary FIG. 1: Equilibrium phase transitions from a fluid to a glassy rotator phase. (a-d) For fixed
screening length (kI = 0.8) but increasing volume fraction ¢, particles form respectively a (dense) fluid phase (a), a plastic
crystal phase (b) a denser plastic crystal phase (c) and a rotator glassy phase (d). (e-h) Maximum projection of 500 confocal
microscopy images, representing a time window of 163 2. (i-1) 2D FFTs from the images in (e-h). (m-p) Average intensity of
the same 500 confocal microscopy images, representing the same time window of 163 7. (q-t) 2D FFTs from the images in
(m-p). All scale bars of real-space images are 15 um, all scale bars of FFTs are 5 pm~!. The FFTs show the logarithm of the
intensity and a Hamming window was applied to avoid artefacts from the edges of the images.



Experiment sl = 0.8

a)io 1 b) 10 ]

0.8 1 0.8 .

= 0.6 { Zos ]
g .

uw’ 0.4 1 S 04 ]
3

0.2 4 0.2 1

0.0 0.0 ]

0.1 1 10 100
time t (s) time t (s)

Supplementary FIG. 2: Self-correlation functions for increasing volume fractions ¢, obtained from 3D confocal
microscopy image stacks. (a) Self intermediate scattering function Fi(g,t). (b) Orientation auto-correlation function C(t).
The grey continuous lines in a,b are theoretical prediction for rod-like particles at infinite dilution.

Supplementary FIG. 3: Slowdown of translational motion in experimental system. (a) Mean squared displacement
(Ar?(t)) obtained from 3D confocal microscopy image stacks, from increasing volume fraction ¢. Black dashed lines indicate
the regime were the long-term translational dynamics are diffusive again, i.e. (Ar?(t)) ~ t. (b) Mean squared displacement in
the x-direction (Az?(t)), obtained from 2D confocal microscopy image stacks. (c) Particle trajectories of the samples plotted
in (b).



