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Abstract:
Future particle detectors will require fast timing 
capabilities to handle the high luminosities planned for 
collider experiments. Research and development into 
ultrafast silicon detectors such as low gain avalanche 

picoseconds. Multiple fabrication parameters, including 
implantation energy, thickness, and mask area need to 

design parameters of low gain avalanche diodes for 
precision timing applications in high 
energy particle detectors.

Summary of Research:

relies on heavy research and development 
in instrumentation motivated by the 
physics goals of the next generation of 
experiments. Proposed future collider 
experiments boast higher luminosities, 

over short timescales. The ability to 
attach a precise time stamp on the order 

measurements becomes crucial, with broad potential 
to be transformative not only in particle physics 
instrumentation, but also in other research areas such as 

Low gain avalanche diodes are good candidates for 
use in both tracking detectors and hybrid calorimeters 
including layers with high granularity and timing 
resolutions. The added gain layer at the junction creates 

and acceptance requirements of a given detector 

gain avalanche diode sensors are at various stages of 
production with varying fabrication parameters. Figure 

wafer includes sensors with active areas between 3 and 
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are now ready to be tested. Testing will include current 

and the Everbeing probe station at Cornell. After 

dicing saw before being mounted to printed circuit 
boards and wirebonded. Wirebonding will be done 

should complications arise. Once the low gain avalanche 
diode samples are mounted and bonded, the devices will 
be tested using transient current technique to study the 

and timing resolutions.

Conclusions and Future Steps:
Low gain avalanche diodes are promising sensors to be 
used in upcoming particle collider experiments, but more 
testing is needed to determine the precise fabrication 

wafers will be tested for electrical characteristics using 
a variety of probe stations before being diced using the 

circuit boards. After dicing, the samples will undergo 
electrical tests before they are wire bonded to readout 
boards for further study. Comparisons between the 
low gain avalanche diodes and standard silicon diodes 

will be made to further explore the capabilities and 

physics applications.
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