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Abstract: 
Low Gain Avalanche Diodes (LGADs) are silicon sensors employing charge multiplication to achieve a charge gain in the order of 10. 
The initial development of these sensors was spur by the High Luminosity upgrade of the Large Hadron Collider (LHC), where these 
sensors will be used to measure the time of arrival of minimum ionizing particles with a precision of about 30 ps. 
To achieve this performance, LGADs improve the signal-to-noise ratio (SNR) of the detector system due to their gain and have been 
engineered to withstand the harsh radiation environment of the LHC experiments. 
A feature of the first implementation of LGADs is the presence of areas without gain between the readout channels, reducing the fill 
factor of the devices. 
Different technological solutions were explored to improve the LGAD fill factor, resulting in different sensor structures. 
LGAD sensors are finding applications outside high energy physics due to their time resolution for charged particles and improved 
SNR. 
This seminar summarizes the working principles of LGAD sensors and the features of their different technological implementations. 
Examples of the application of these sensors in the fields of high energy physics, synchrotron radiation, and space-borne experiments 
will be explored. 
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