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BRI TEBEDWUHIT, 2D
IR 2 LV ESERT S, Correlation between nanosecond X-ray flashes and

stick-slip friction in peeling tape

Carlos G. Camara'*, Juan V. Escobar'*, Jonathan R. Hird! & Seth J. Putterman’

Relative motion between two contacting surfaces can produce in peeling tape, we employed efficient high-speed X-ray detection
visible light, called triboluminescence’. This concentration of dif-  equipment. Our measurements indicated that the scintillations in
fuse mechanical energy into electromagnetic radiation has pre-
viously been observed to extend even to X-ray energies®. Here
we report that peeling common adhesive tape in a moderate
vacuum produces radio and visible emission®*, along with nano-
second, 100-mW X-ray pulses that are correlated with stick-slip
peeling events. For the observed 15-keV peak in X-ray energy,
various models™® give a competing picture of the discharge pro-
cess, with the length of the gap between the separating faces of the
tape being 30 or 300 pm at the moment of emission. The intensity
of X-ray triboluminescence allowed us to use it as a source for
X-ray imaging. The limits on energies and flash widths that can
be achieved are beyond current theories of tribology.

When a continuous medium is driven far from equilibrium, non-
linear processes can lead to strong concentrations in the energy den-
sity. Sonoluminescence’ provides an example in which acoustic

I RS — 0o energy concentrates by 12 orders of magnitude to generate subnano-
§ ] 1’E L, T—- g @J jj z 3 T — 7 second flashes of ultraviolet radiation. Charge separation at contact-
— ing surfaces® is another example of a process that funnels diffuse

L L Jy+ mechanical energy into high-energy emission. Lightning'®, for

3 ) ( & y K I instance, has been shown to generate X-rays with energies of more

than 10keV (ref. 11). Although triboelectrification is important in
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