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Physics Montivation and DeeMe Exp.
1. When muon enters material

Nucleus µ-

● µ decay in orbit: µ‾  → e‾  νe  νµ  
● Nuclear µ capture:  µ‾ + (A,Z) → νµ + (A,Z-1)

Not discovery yet
● µ-e conversion:  µ‾ + (A,Z) → e‾ + (A,Z) 

– one of charged Lepton Flavor Violation

Phys. & DeeMe MC & Cosmic FPGA & DAQ Summary
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Pulsed proton beam

2. DeeMe Experiment
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1. One of potential background for DeeMe exp.

2. MWPCs are placed in horizontal 
    → take coincidence of 4MWPCs to remove the most of cosmic ray background.

3. Only background induced from cosmic rays in horizontal direction 

Phys. & DeeMe MC & Cosmic FPGA & DAQ Summary

Estimate the Cosmic Rays Induced Background 
by MC simulation
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1. Record signal from MWPC for DeeMe experiment

2. Monitor cosmic rays induced background 
→ time window for recording signal  >170 μs

 

FPGA-Based Data Compression
and DAQ System

Phys. & DeeMe MC & Cosmic FPGA & DAQ Summary
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Hardware & Issuse of FADC Board
● 10-bits 100-MHz FADC board, hardware was developed by IGARASHI 

Youichi for TREK experiment
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Issuse
● The maximum waveform 

lenth can be record ~ 81.9 μs
● Deadtime 50 ms

Solve the issuse
● Record 2 times of maximum 

waveform
● Reduce the deadtime
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Reduce Deadtime → New Algorithm
“Adaptive Delta Compression Algorithm”

Delta ∆ADC = ADCn – ADCn-1

1. Lossless compression

2. Monitor noise level of waveform

3. Automatic decides the number of bits to encode the delta value

4. If delta size of any points is larger than the decided number of bits, use again raw    

    data for only those data

Delta compression vs Adaptive Delta compression

waveform

Delta compression
Adaptive Delta 
compression

Phys. & DeeMe MC & Cosmic FPGA & DAQ Summary
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Using high performance network switch to solve the head of line block problem

14 FADC boards

High performance network switch
Cisco Catalyst WS-C3850-24T-S 

DAQ screen base on MIDAS

DAQ system can 
run with 25Hz and 
12 FADC boards

Phys. & DeeMe MC & Cosmic FPGA & DAQ Summary

DAQ, Data Transfer and Network
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Summary and Discussion
1. Cosmic ray induced background is estimated for DeeMe exp.

~ 0.025 background/det. liver year
 → analysis time windown 10 µs

 to achieve the 3σ significance => record the waveform > 170 µs

2. Build new firmware for FADC readout board 
+ develop the new compression algorithm “adaptive delta compression” 
+ Read out long data waveform ~ 80 µs
+ Small dead time ~ 18ms, maximum trigger rate is 50 Hz 
                                            → record upto 160 µs

3. Develop the DAQ system

+ Collect data of 12 FADC boards without network problem

DeeMe   Cosmic FPGA     SummaryPhysics
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Thanks for your attention 


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9

