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Semi—conductor detectors for charged particles are widely used not only for the particle and nuclear
science but also medical science. Unlike a photon detection, a charged particle from nuclear interaction
penetrates the semi—conductor detector and leaves minimum ionization energy in the sensor. The overall
detector system therefore consists of multi-layer of the semi—conductor detectors under magnetic field so
that the charged particle momentum is precisely measured by the trajectory of the space—point
information of the pixel hits in the detectors. The system including the readout electronics is often
complex, large, and very expensive that prevents users from the experiment at their local laboratories. In
this study, the diverted technology using SRAM memory chip is investigated as a charged particle
semi—conductor detector. The SRAM memory chip is normally used to record a bit in each memory cell.
When the charged particle passes through the memory chip, the bit is flipped with very rare probability,
which is known as single event upset (SEU). When a certain condition is adjusted, the probability for the
bit—flip is largely enhanced. We demonstrate this feature for the single SRAM chip and measure the
enhanced probability to be up to about 20% level. Using the latest SRAM memory chip, where
3—dimensional memory layers are constructed, such chip may work as the charged particle detector,
which will allow to be much cheaper and much higher space—point resolution than conventional particle
detectors.
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Proof-of-principle test of the semi—conductor detector for charged particles using single
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