
Timing in 3D detectors 



Timing in different detectors 
• Time walk component includes  
• Weighting field contribution 
• Landau  fluctuations in shape of the signal (limiting 50 um LGAD time 

resolution to 25 ps) 
• Landau fluctuations in height – correctable with ToA-ToT or CFD 



Limitations of LGAD 
LGADs are now considered as candidates for 4D tracking, but: 

• radiation hardness is a problem 

• fill factor is a problem, especially when the cell size decreases 
(1.3 mm2 – 87% with 100 um gap between the pads) 

How about 3D for timing? 



First Measurements – CNM samples  

Sample  Thickness [µm] Column diameter 
[µm] 

5306-det 4 300 10 tested 

7945-det 6 230 10 

7781-det 4 230 8 



• required hits with very low 
threshold of 15 mV in both planes 
(extremely low rate ~1000 in ~20 h) 

• no Scintilator+PM were used 
• 3D detectors were not cooled in 

first tests  
 

HGTD timing telescope 
UCSC timing boards used for measuring the 
signal followed by 35 dB Particulars amp 



Simulation of detectors 

• p-type bulk ( Neff=-1.4∙1012 cm-3 ) 
• n-type collection  
• different geometries 1E, holes r=4 mm 
• -20oC 
• no trapping, no multiplication 
• CR-RC3 shaping with 1.2 ns peaking time – interestingly this is not crucial 





 



 



 



 



 


