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Discharge of Capacitors under Gamma lrradiation
Or: Under gamma, everything is a photoconductor
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Temperature dependence of leakage currents seem to be consistent with SCLC model

Effect of Dopants/Traps

* Asleakage currents seem to be controlled by SCLC, engineering of traps
may be beneficial to minimization of radiation-induced leakage currents
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E-Field Dependence of Leakage Currents

* To minimize radiation induced leakage currents, we must understand
their mechanism. |-V curves can give hints into the mechanism.
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Conclusions

e Radiation-induced conductivity in MLCC’s seems to be limited by space
charge limited currents under common working fields

* Schottky-limited conduction appears, but is found only at fields greater
than the voltage ratings of capacitors

e Activation energy dependence on temperature, radiation, and field, agree
with SCLC model

* Comparisons between undoped and doped BaTiO, in bulk samples agree
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s that increasing trap density decreases radiation induced conductivity
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e Current magnitude increases by >2 orders of magnitude under 420 Rad(Si)/s

* Log-Log plots show ‘Ohmic’ regimes at very low fields (Slope~1), and Space Charge Limited
Current (SCLC) regime at higher fields (Slope~2-2.4)

e Shift in Ohmic to SCLC transition to lower fields possibly due to decreased internal field due
to space charge buildup

Future Work

In-situ Impedance Spectroscopy Under Irradiation
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* Schottky barrier limits conductivity only at very high fields (~2-3x rated voltage of MLCC)
* No mechanistic changes found between non-radiation and radiation conditions - only

larger current magnitudes
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