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I. SUPPLEMENTARY FIGURES
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Supplementary Figure 1. τp = 1. (Top) Self-overlap func-
tion, Q(t), for different values of active forcing f , as indicated.
(Bottom) Corresponding mean squared displacement, ∆2(t).
Both quantities show that relaxation timescales increase with
decreasing f .
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Supplementary Figure 2. Dependence of mean kinetic
energy on f and τp, shown here as a scaling plot, 〈E〉 ∝
τ δp G(fτ−αp ), where δ = 0.11, α = 0.5, for values of 1 ≤ τp ≤
100. For smaller values of τp, one might expect a crossover.
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Supplementary Figure 3. τp = 104. (Top) A typical dis-
placement field map (calculated over the density relaxation
timescale τα) at f = 1.4, showing strong spatial correla-
tions, and the emergence of swirl-like collective motion during
α−relaxation time scale. (Bottom) With changing f , varia-
tion of dynamical length scale, ζ, calculated from spatial cor-
relation function C(r) = 〈~xτα(~r) · ~xτα(~0)〉 where ~xτα(~r) is the
displacement of the particles at position ~r over the timescale
τα. To extract the length scale (ζ) associated with the size
of this cooperatively rearranging regions we use the relation
C(ζ)/C(0) = 1/e. ζ peaks at the transition region (f ∼ 1.6)
between the transition from the intermittent regime to the
liquid-like regime.
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Supplementary Figure 4. (Top) Variation of peak height
(hp) of χ4(t), the fluctuation of the overlap functionQ(t), with
active forcing f , for various values of τp, shows non-monotonic
behaviour in the range τp > 10. The locus of f at which hp
has a maximum, for each τp, defines the boundary between
intermittent and fluid regimes. (Middle) The variation of hp
with f , for various system sizes, shows that the fluctuations
increase with increasing system size N , indicating an underly-
ing dynamical transition. The inset shows that f∗, the force
at which the peak occurs, remains finite in the thermody-
namic limit and the horizontal dashed line shows the value of
f∗ extrapolated to infinite N . (Bottom) The dependence of
hp, the peak height of the four-point susceptibility χ4, on the
system size N for τp = 104. The black dashed line is the best
fit to a power law.
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Supplementary Figure 5. τp = 104. In the intermittent
phase (and in the vicinity of the liquid-intermittent bound-
ary), the system switches between a jammed and flowing re-
gion, as captured by the displacement overlap function dτ (t),
averaged over all particles, and defined as dτ (t) = 1 if the
displacement between time t − τ and t is more than a and
dτ (t) = 0 if it is smaller than a, where we chose a = 0.1 and
τ = 1.0. Here, the data is shown for propulsion force f ∼ 1.6.
The dashed line corresponds to 0.5.
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Supplementary Figure 6. τp = 104. (Top) Self-overlap
function, Q(t), for different values of active forcing f , as indi-
cated. (Bottom) Corresponding mean squared displacement,
∆2(t). The relaxation functions show a change in behaviour
around f = 1.6, which is where the relaxation timescale τα
shows a jump (see Supplementary Figure 7) and the peak
value of χ4(t) shows a maximum, with changing f , as shown
in Supplementary Figure 4.
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Supplementary Figure 7. Relaxation timescale τα ex-
tracted from Q(τα) = 1/e, as a function of f for a range
τp (see labels). For τp > 10, τα vs f has a jump, with the
location corresponding to where there is a peak in hχ4 , as
shown in Supplementary Figure 4.
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Supplementary Figure 8. f = 1. (Top) Self-overlap
function, Q(t), for different values of persistence time τp of
self-propulsion, as indicated. (Bottom) Corresponding mean
squared displacement, ∆2(t). For τp ≥ 103, the characteristic
relaxation timescale is t/τp ≈ 1, and diffusive motion is also
seen to set in, beyond this timescale.
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Supplementary Figure 9. The dependence of fc, the value
of f corresponding to the transition from the intermittent
liquid to the dynamically arrested phase, on the system size
N for τp = 104. The black dashed line is a fit to the form
fc(N) = fc(∞) + b/N0.22 and the blue dashed line shows the
value of fc(∞).
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Supplementary Figure 10. The probability distribution of
Fx, the x-component of the total force acting on a particle,
scaled by its root-mean-square value σFx , for different values
of f in the τp →∞ limit. This plot highlights the broad tails
present in the force distribution.
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Supplementary Figure 11. Fully overdamped dynamics
of an equivalent active glass model (binary WCA mixturea),
where only the repulsive part of the Lennard-Jones interaction
is present. The mobility D(t), is defined as the root mean
square of the displacement during times t and t+∆t, averaged
over all particles (∆t = 1). The parameter values are, τp =
104, N = 1000, ρ = 1.2, T = 0. Results for four different
values of f between 0.1 and 0.9 are shown. We find that all
the dynamical regimes reported in Fig. 2 of the main text, are
observed here too.
a L. Berthier and G. Tarjus, The role of attractive forces in
viscous liquids, J. Chem. Phys. 134, 214503-214512 (2011)


