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Figure S1. The full cycle of ultrafast structural dynamics of MWCNTs upon 45 mJ 
cm-2 fs-laser excitation at microsecond time scale. The data was collected in UTEM 
with a nanosecond stroboscopic mode. (a) Peak position evolution of (002) plane; (b) 
Diffraction intensity evolution of (002) plane. The relaxation process was fitted by bi-
exponential function with the indicated time constants, revealing the thermal diffusion 
of MWCNTs and heat transport between the materials and the supports.
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Figure S2. Pump laser fluence dependence of structural dynamics of MWCNTs. (a) 
and (b) show the temporal evolutions of the (002)- and (100)- plane lattice spacings 
for the laser fluences indicated. (c) fluence dependence of the magnitudes of thermal 
lattice changes of the (002)- and (100)-plane estimated at time delay > 30 ps. (d) 
fluence dependence of the maximal magnitudes (at ~ 3 ps) of nonthermal lattice 
changes of the (002)-plane.

Figure S3. TEM lattice images of MWNCTs taken after pump laser irradiation of (a) 
35 mJ cm-2 and (b) 100 mJ cm-2, respectively. In (a) the MWCNTs remain intact after 
pump laser excitation, while in (b) visible structural damages occur, as evidenced by 
the disordered layers and the ablated layers.


