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MEGII Experiment: 3 numbers 
Search for cLFV(μ+→e+γ)  

with unprecedented sensitivity: 4 x 10-14 

ü  High-intensity frontier experiment 
ü  x 10 improvement from MEG 

1 

Improve every resolution 
by factor 2 

2 Physics data taking from  
2017 

3 
μ+ 

γ 

e+ 
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Numbers in           Timing Counter Positron 
Pixelated 

512 pixelated 
scintillator counters 

ü   Fast Plastic Scintillator(BC422) 
ü   6144 SiPMs(AdvanSiD) 
ü   6 series at the both ends 
ü   Calibration Accuracy 30ps w/ each counter   

 by using pulse laser and Michel decay positron 

12cm 

9 counter hits 
→can reach 30～40ps 
resolution using  
multiple hits 

×2 

1 2 

3 
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128 Counters are installed  
for Pilot Run 2015 

Cabling & 
Insertion 

Pilot Run 2015 
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This talk: Calibration Methods 

Positron Timing Analysis 

Positron Timing  
by Timing Counter 

Waveform 
Analysis 

Hit 
Reconstruction 

Clustering 

Tracking 

Drift Chamber 
(First hit position and  
momentum of e+) 

Energy Calibration 

Position Calibration 

Time Calibration 

v Laser Calibration 
v Michel Calibration 

This talk 
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Time Calibration 
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l  In order to know timeoffset of each counter, we plan to divide 
the same laser into each counter. 

l What enables 30ps time calibration? 
            → Laser Injection Scheme 

R&D for Laser Calibration 
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Improvement in Reproducibility 

Old scheme New scheme 

l Reproducibility on timeoffset of laser insertion scheme is required 
because we have to inject and eject fiber during the operation 

Support 

Make a hole on 
scintillator 

Special screw to 
support top of 
laser fiber 

Just attach fiber 
onto scintillator with 
optical grease 
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Measurement Order
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Setup & Results 

Measurement Order
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Reference: 
fixed 

σ～5.0[ps] 
Test Counter 
σ～47[ps] 

Test Counter 
σ～11[ps] 

Timeoffset[ps] ※Scale is the same 

Laser  
Controller LASER Light  

Splitter 

Sync. Pulse 

Reference 
 (for temperature and laser  

power monitor, fixed) 

Test 
Counter 

Timeoffset is defined as the time 
difference from laser synchronized 
pulse. 

New scheme fullfilled required accuracy(30[ps]). 

Old  New 

Conclusion 

Reference: fixed 
σ～2.6[ps] 
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Laser Calibration for Pilot Run 2015 
8 counters with laser 

Worse DAQ chip in this run. 

Fiber x8 
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Simplified Michel Calibration 
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l Minimize x2 function using MINUIT. 

Used only 11 
combination below 
and not with event by 
event. 

Calculated from not TOF by 
tracking but by MC. 

Michel Calibration 

Simplified Michel Calibration 

Hit Patterns of Laser Counters 
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Comparison b/w two methods 

t1-t3 t7-t3 t2-t3 t3-t3 t4-t3 t5-t3 t6-t3 

l Calculate Δti,3=tioffset ‒ t3offset using Laser Calibration(LC) and 
Simplified Michel Calibration(SMC).         ※Counter 3 is reference. 

t8-t3 
Counter 

Δti,3LC ー Δti,3SMC Timeoffset
[ps] 

Set to 0 

    all:    σ～98[ps] 
#2,3,4,5,7: σ～20[ps] 

l Less data because of bad 
DAQ in counter #1. 

l Probable causes. 
p  [LC&MC] Bad DAQ(→c.f. Miki’s 

talk). → to be improved in next 
pilot run. 

p  [MC] Bias of Simplified Michel 
Calibration. → to be studied using 
Monte Carlo. 

 
l These causes will be checked 
in the next pilot run with more 
than 8 laser counters(32 or 
64).  

❻ 

❽ 

❶ 
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Schedule 

2015 2016 2017 ～ μ→ eγ  
Discovery 

Detector  
Construction 

Pilot 
Run 
2015 

Pilot  
Run 
2016 

Detector 
Installation 

Physics 
Run 

Engineering 
Run 

Timing 
Counter 

MEGII 

Michel 
Calibration 

Laser 
Calibration 
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Summary 

Introduction 
v MEGII searches for cLFV with unprecedented 
sensitivity from 2017. 

v We did pilot run using muon beam in 2015. 

Time 
Calibration 

v There are two time calibration methods which 
can fullfill σ～30ps accuracy: 
 Laser Calibration 
 Michel Calibration 

v We successfully finished R&D for Laser 
Calibration and installed into 8 counters in 
the pilot run 2015. 

v We did both of calibration methods. 
v We compared two methods and observed 
difference in some counters. 

v This difference is investigated more in the 
next pilot run 2016. 


