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A Semiconductor Mechanism
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This work begins to systematically study seismo-electrical
phenomena and their source mechanisms

W UP
genergtion
velin SH01 0
injection y A
—T2.0 A/m _
host rock : 20 mm
tonalite 1 i : —
Magnetic Susceptibility 25
Map
SR010 E4, "
pseudotachylite %
generation vein | 03
2
S 0 N i,
AF Demag 120 mT :
NRM = 4.68 A/m
1
30mT Ferré et al., 2011
NAM E IDOWN

Natural Observations

Proposed Work



Charge may come from a variety of geologically relevant

mechanisms.
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Tests have been conducted with DDS geometry and a no-contact
voltage probe.
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Two electrical signals appear to be convolved and correlated
with the mechanical state of the material
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There is a systematic voltage variation with the stress on the
glass beads
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There is a systematic voltage variation with the stress on the
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There is a systematic voltage variation with the stress on the
glass beads
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There is a systematic voltage variation with the stress on the
glass beads
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Charge may come from a variety of geologically relevant
mechanisms.
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Charge could result from the activation and propagation of
positive holes made when peroxy defects are broken

1O oXygens dormant transitory activated

ed

0,8i/90\8i0; + [Si0 )+ — {0,51/0°,/Si0;} = 058i/0+/Si0; + [Si0,]-

peroxy link + 0 matrix broken peroxy link broken peroxy link + h*

/ with loosely bound electron

All other oxygens in valence 2S Electron-

positive hole

ole Pair

Freund, 2010



One possible electro-mechanical model connects semiconductor
theory with force chain mechanics
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One possible electro-mechanical model connects semiconductor
theory with force chain mechanics
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We are further testing these initial results and model by
damaging the electronic structure of the material
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In addition, development of direct contact methods will allow
better measurement and more quantitative analysis
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In summary, we observe a systematic change in electrical
potential during stick-slip that may be diagnhostic of stress states.
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