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TRIGGER: UPDATES

Currently, in a search for an optimum 
threshold cut value for ADC integral 

sum, by comparing the efficiencies of 
cosmic, neutrino and HNL events at 

different cut values of ADC integral sum.
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• Generated trigger information from the simulated signals. (Thanks to Hamza for

a detailed documentation for trigger emulation! )

Repository: https://github.com/wesketchum/dunetrigger/pull/5

• Comparison of sum of ADC integral and corresponding total energy from truth
(Monte Carlo simulation), event by event.

• Could plot efficiencies versus cut values of ADC integral sum of HNL events,
which will be compared with the cosmic events and the neutrino events

generated by Ciaran (in progress).

M Y  W O R K S  S O  F A R . . .

https://github.com/wesketchum/dunetrigger/pull/5


T R I G G E R  P R I M I T I V E  
I N F O R M A T I O N :

1) Analog-to-Digital Converter (ADC) integral : integral of all the digitized 

signals collected at the wire during a hit. The integral of this ADC signal 

corresponds to the total charge collected by the detector element.

2) ADC peak : maximum value of the signal from the ADC.  

3) Channel ID : specific detector channel that recorded the signal.  

4) Start time : timestamp indicating when the signal first rises above a certain 

threshold. This marks the beginning of the detected interaction. 

5) Time peak : time at which the ADC signal reaches its maximum value. 



A D C  I N T E G R A L  S U M  &  T O T A L  
E N E R G Y  V E R S U S  E V E N T S

Here, energy sum is scaled to ADC integral 
sum for better visualization. 

𝑆𝑐𝑎𝑙𝑖𝑛𝑔 𝑓𝑎𝑐𝑡𝑜𝑟 =
𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑎𝑑𝑐 𝑠𝑢𝑚

𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑒𝑛𝑒𝑟𝑔𝑦 𝑠𝑢𝑚

= 282336.96

Properties of HNL events generated:
• HNL mass: 1003 MeV
• Decays to Pion & Muon

Energy_sum = Energy_Pion + Energy_Muon



A D C  I N T E G R A L  S U M  V E R S U S  
T O T A L  E N E R G Y  

Properties of HNL events generated:
• HNL mass: 1003 MeV
• Decays to Pion & Muon

Energy_sum = Energy_Pion + Energy_Muon

ADC integral sum = sum of all ADC integrals for 
each event.



A D C  I N T E G R A L  S U M  V E R S U S  
E N E R G Y  O F  P I O N  &  M U O N



E F F I C I E N C Y  V E R S U S  C U T  V A L U E S  
( S U M  O F  A D C  I N T E G R A L )

𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =
𝑁𝑜. 𝑜𝑓 𝑒𝑣𝑒𝑛𝑡𝑠 𝑎𝑏𝑜𝑣𝑒 𝑡ℎ𝑒 𝑐𝑢𝑡 𝑣𝑎𝑙𝑢𝑒

𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑒𝑣𝑒𝑛𝑡𝑠



N O W ,  F O R  N E U T R I N O  E V E N T S , ( b y  C i a r a n )
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Also, cosmic events are being generated, and we will overlay the 
efficiencies of all three of them to make a comparison... 



G O A L S

• Generat ion of  t r ig ger  pr imit ive  

informat ion for  more events  and 

different  decays  and masses  for  

an  accurate comparison and 

analys is .  Th is  wi l l  a l low us  to  

perform an onl ine tr ig ger,  by  

g iv ing  a  threshold  for  ADC.

• We wi l l  be generat ing cosmic  

events  and neutr ino events  in  

paral le l  to  obta in  an opt imum cut  

va lue for  ADC integra l  sum.   
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T H A N K  Y O U . . .
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