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1. Movies for experimental results in Figures 2, 3, and 4
Movie S1. Movie of pendulum motion in Fig. 2 (real time)
Movie S2. Movie of in-phase synchronization in Fig. 3 (real time)

Movie S3. Movie of out-phase synchronization in Fig. 4 (real time)

2. Phase differences

To confirm the softness of two strings when they exhibit synchronization, the phase of the free
edge (6,) and that close to the fixed edge (6,) were analyzed for the strings 1 and 2. Figure S1 shows
the time-course of the phase difference (A6, = 6, — 6,1, A, = G, — 6,1) for two strings which exhibit
in-phase synchronization (see Fig.3). Here, the pendulum behavior for one string is the same as that
for another one if A6, = AG,=0. Ifboth Af, and A4, oscillate, synchronization occurs while changing
the phase difference between the two strings. If A6, = A8, the behavior of free edge is the same as
that near the fixed edge, i.e., there is no softness in the two strings. Both A6, and A4, were not

constant but oscillated. Aé, was not equal to A4,
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Figure S1. Time-course of (a) the phase difference between two strings (A6,: dotted line, Aé,: solid
line) and (b) A@for (1) string 1 and (2) string 2 when they exhibited in-phase synchronization at / = 50
mm. The data of Fig.S1 corresponds to that of Fig.3.

3. Simultaneous measurement of surface tension and motion of a string on water
The surface tension of water was measured simultaneously when a string exhibited pendulum
motion, in order to clarify the relationship between pendulum motion and the surface tension.
Figure S2a shows the experimental system. The Wilhelmy plate method was used for measuring
the surface tension. A Pt wire (diameter: 0.5 mm) was used to measure the surface tension as the
blade was attached to the water surface, and the distance between the tip of the string and the Pt
wire was at a minimum (~ 10 mm) when the angle d was w rad. Figure S2b shows the surface
tension as a function of & when the string exhibits pendulum motion. The surface tension was

maximized at &~ 0 or zrad, but was the minimized at &~ /2 rad.
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Figure S2. (a) Experimental setup for simultaneous measurement of the surface tension and
pendulum motion of a string, and (b) the surface tension when €~ n/6, /3, n/2, 2n/3, or 51/6 under
the pendulum motion.

4. Numerical simulation distant filament motion.
In addition, we simulated the motion of two interfaces which are separated by a relatively
large distance. In particular, we take their initial configurations as follows:
x,(5,0) = (- 0.5-1+0.365)", x,(s,0) = (0.5, - 1 + 0.365),
where the filaments are again held fixed at the boundary using Dirichlet boundary conditions and the
initial velocities along the curves are prescribed to have differing magnitudes:
x,(s,0) = (yl,O)T, x,(5,0) = (- ZyZ,O)T.
The computational domain is enlarged to the region [-1,1]x[-1,-0.4] and parameters values are

_ _ _ _ 5, _ _g
m=1pu=01a=6K,=4x10"k=100 and At= 6.4X10"" The filament motions are

shown in Figure S3a, and time-evolution of the angles Op1 and 012 are shown in Figure S3b. We

remark that our observations resemble the case of a single filament. In particular, noting the differences
in the magnitude of the initial velocity fields, we observe relatively constant slopes of O and B2
This indicates a higher level of velocity independence between the filaments and can be attributed to
the increase in their distance /. In this way, the coupling strength between the filaments’ motions can

be seen to decrease with an increase in distance.



Figure S3. No synchronization. (a) Evolution of two filaments, located relatively far apart. (b) The

corresponding time series of O and 9b2.



