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S1: Image enhancement.

Image enhancement was done in two sequential steps to improve the visualizations. Initially, instanta-

neous images underwent noise reduction through a 3 × 3 pixel median box filter. Each image It was

subsequently divided into two components: a background image (Bt) representing relatively stationary

regions and a foreground image (Ft) encompassing the moving regions. Identification of background

regions within (It) relied on detecting particle velocities below a specific threshold, notably lower than

velocities within the plume regions. This led to the creation of the foreground image using the for-

mula Ft = It −Bt, where Bt recalculated for each frame, employing a median background subtraction

technique (Heyman [3]).

Following this, the instantaneous images underwent temporal averaging across a span of 10 frames

(12.5 ms). This averaging process involved the image at a particular instance and the preceding nine

frames. The resulting images displayed streaks that depicted particle motion, enabling a clearer visu-

alization of the plume region. One of these time-averaged images is presented as figure 1 in the paper

(Heyman [3]).

S2: Drop and substrate properties.

Table S1 presents the properties of ethanol-water and ethanol-water-glycerine drops at various concen-

trations (Ce) and radii (rd), including relevant dimensionless numbers associated with the plumes. The

drop properties at 25◦C for different concentrations were obtained from Ernst et al. [2].
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S3. Impact of Evaporation on Observed Phenomena

The rate of evaporation from a planar liquid film, as discussed by [4], is given by:

Ue =
αv

L
(Ra2Ja3)1/5, (S1)

In this equation, the Jacob number (Ja) represents the ratio of sensible heat to latent heat, while the

Rayleigh number (Ra) indicates the ratio of buoyancy to dissipative effects. The subscript ”v” denotes

properties associated with the vapor phase, and L denotes the length of the film. Additionally, λ denotes

the latent heat of vaporization, ∆T and ∆ρ represent the temperature and density differences between

the liquid surface and the surroundings, respectively. cp is the specific heat at constant pressure, α

denotes the thermal diffusivity, ν represents the kinematic viscosity, and ρ represents the density.

Similarly, the vertical evaporation velocity (Ve) is expressed as:

Ve = Ue

(
Ja

Ra

)1/4

=
αv

L

(
Ra3Ja17

)1/20
. (S2)

By substituting the properties of ethanol vapor into (S2), including cpv = 1400 Jkg−1K−1, νv =

0.835 × 10−5 Nsm−2, ρv = 0.085 kgm−3, λv = 1025 × 103 Jkg−1, β = 750 × 10−6◦C−1, ∆T ≈
1◦C, and αv = 0.00011 m2s−1, considering a mean film length of L = 5mm, the resulting Ve is

approximately 4 × 10−5ms−1. This velocity is approximately three orders of magnitude smaller than

the film expansion velocity Uo.

S4. Temporal variation of rf , lp and ro.
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Figure S1: Variation of the film radius rf , the mean plume length lp and the mean outer tip radius of

the plumes ro with time, for a drop of rd = 0.97 mm, Ce =60% and Cg =40%. ♢, ro; ♢, rf ; ♢, lp.

Figure S1 shows the variation of experimentally measured mean outer tip radius ro, film radius rf ,

and plume length lp, with time for a drop of rd = 0.97 mm, Ce =60% and Cg =40%. It can be
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observed that, at any given instant, rf is much larger than lp. However, the plumes grow faster with

time, following a power law relationship lp ∼ t3/4 (Pant et al. [5]), in comparison to the film radius

which varies as rf ∼ t1/4 (Dandekar et al. [1]). The mean outer radius ro at any instant is greater than

both rf and lp, showing a single power law varying with time, approximately scaling as ro ∼ t1/2.

S5. Error in Uo.

We calculate Uo using the relation

Uo = ABtB−1, (S3)

which is the derivative of the power law fit

Uo = AtB, (S4)

δUo, the error in Uo is due to the error in the curve fit and that in t. The error in the curve fit is estimated

by calculating the maximum and minimum values of A and B which will fit ro ± δro, where δro is the

known error of 0.3 mm in ro. From (S3),

|δUo| =
∣∣∣∣dUo

dA
δA

∣∣∣∣+ ∣∣∣∣dUo

dB
δB

∣∣∣∣+ ∣∣∣∣dUo

dt
δt

∣∣∣∣ , (S5)

where δA, δB and δt are the errors in A,B and t. Substituting the derivatives from (S5) and rewriting

in terms of Uo, we get ∣∣∣∣δUo

Uo

∣∣∣∣ = ∣∣∣∣δAA
∣∣∣∣+ ∣∣∣∣δBB

∣∣∣∣+ ∣∣∣∣(B − 1)
δt

t

∣∣∣∣+ |δB ln t| . (S6)

For example, in the case of Ce = 100% and rd = 0.97mm, A = 27, B = 0.4, δA = 1, δB = 0.02,

δt = 0.0033s. Using these values in (S6) we obtain the errors in Uo at various time instants; these errors

are shown in figure 4(b), and the dependent errors are shown in figure 5(b), as vertical error bars.
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