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Actually here the main work is done outside of JinPing Mountain(B-21). Measurement in CJPL is still on the run.
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Detector

• Plastic Scintillator
100cm×50cm×5cm

• PMT: CR136
Voltage: 12V±0.5V (tune through potentiometer)

• Output
negative pulse (0 to ‐5V)

leading edge ~90ns

trailing edge ~620ns

FWHM ~400ns
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Plastic scintillator + supporting structure
The input voltage for PMT is just about 12V. It will be multiplied inside and generate few hundred to thousand Volts for the electrodes.
Secondary particles can deposit energy in plastic scintillators.



Experimental Sites
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Group A Group B

CJPL: Underground Level

B-21: Ground Level

North
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We have two sites in JinPing: One is CJPL with 2.4km rock overburden; The other is ground level B-21 on the east side of JinPing Mountain.
All 6 detectors are divided into 2 Groups, 3 in each. The two groups are placed in east-west direction, both in CJPL and B-21.
The last number of the serial no. can help to distinguish different detectors.



Schematic Diagram
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Signal Gen. Disc.
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PMT: CR136-01
Fan In/Out: LeCroy 428F, CAEN N625
Discriminator: CAEN N840, Leading Edge Disc.
Stretcher, Logic AND/OR: CAEN N405  Stretcher is to wider the trigger pulse for coincidence.
Counter: CAEN N1145
FADC: CAEN V1724 (100M)



Threshold Selection
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The limit of 
hardware 
discriminator 
is -255mV.
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The principle is to hold muon events as many as possible and withhold noise events as many as possible.
Different hardware thresholds are set. We finally choose -255mV as threshold, for the limit of hardware as well as getting rid of noise edge.
The result can also be used for the calibration.



FADC Calibration
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Threshold 8 16 32 64 128 255

PMT 
023

Bin Cut 1644 1706 1825 2063 2509 3407

Fitting Y = 7.12X + 1595.54  ( χ2 = 247/4 )

PMT 
038

Bin Cut 1564 1624 1751 1988 2453 3372

Fitting Y = 7.30X + 1512.62  ( χ2 = 202/4 )

PMT 
026

Bin Cut 1390 1453 1576 1808 2258 3149

Fitting Y = 7.10X + 1343.82  ( χ2 = 310/4 )

PMT 
039

Bin Cut 1640 1708 1827 2058 2519 3404

Fitting Y = 7.12X + 1595.70  ( χ2 = 414.5/4 )

PMT 
022

Bin Cut 1560 1628 1753 1981 2460 3391

Fitting Y = 7.39X + 1509.31  ( χ2 = 155.2/4 )

PMT 
025

Bin Cut 1395 1453 1567 1806 2258 3142

Fitting Y = 7.08X + 1343.66  ( χ2 = 252.8/4 )
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FADC Calibration gives the Zero points, and is needed for Normalization.



Window Width Selection
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Physical
Coincidence

Random 
Coincidence

Time Interval 
88 – 100: 
12 FADC Units

120ns
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We draw the trigger time spectrum of one channel(detector), to choose the appropriate time window for coincidence.
From the width of “Physical coincidence peak”, we think ~120ns would be fine.



Coincidence Curve
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Time Window:

Time window of 120ns would be fine.
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We also get the coincidence curve by software analysis of Logic OR raw data.
Due to the DAQ logic, we can only get half of the curve, which shows 100-120ns would be OK.



• B‐21

Corrections of Detection Efficiency & Solid Angle are needed 
for the Muon Flux.

• CJPL

Background rate for each detector: ~1Hz

Several Candidates of Muon Event
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Counting Rate

Group A Group B

Logic 9 2 5 9&2&5 3 8 6 3&8&6

FADC Rate(Hz) 85.18 78.82 81.82 29.93 89.31 82.38 84.88 31.49

Counter Rate(Hz) 89.64 84.91 83.52 30.26 88.44 83.48 85.40 31.44

演示者
演示文稿备注
Detection Efficiency can be seen in Slide 12. 
Solid Angle Correction is undertaking. It would need detailed Simulation results.



Rate of Random Coincidence

• N = 2N1N2 τ OR N = N1N2 τ
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Hardware “AND” Coincidence
τ

Hardware “OR” & Software “AND” Coincidence

τ

2τ

Trigger 
Channel

Coincident 
Channel

τ
Trigger 

Channel

Coincident 
Channel

B‐21 Group A Group B

Logic Single
2‐Fold 

Coincidence
3‐Fold 

Coincidence
Single

2‐Fold 
Coincidence

3‐Fold 
Coincidence

Rate of Random 
Coincidence(Hz)

~82 8.1e‐4
7.9e‐9

(0.25 cpy)
~85 8.7e‐4

8.8e‐9
(0.28 cpy)
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3-Fold Coincidence Event should almost be Muon event.
For the calculation of random coincidence rate, there is usually a factor of 2. However, for our circumstances we do not have this factor.
The rate of random coincidence of ground level is about 1cpy, and the number in CJPL will be much smaller.



Detection Efficiency

• Tested in B-21 (The Middle Detector)
Threshold: -255mV
Time Window: 120ns
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ηB = 31.49 / (31.83 – 0.0009) × 100% = 98.93%
ηA = 29.93 / (30.38 – 0.0008) × 100% = 98.52%
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The detection efficiency of the middle is over 98%, with the threshold of -255mV.
Solid angle effect would be the main point to get the real muon flux.



Normalization

• Normalized to Landau Peak

• Comparable for different 
detectors and sites
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FADC unit
(B-21)

FADC unit
(CJPL)

Voltage unit

Phys. Unit
(% of Landau 

Peak)

Assume that the performance of detector & 
PMT are stable both in B-21 & CJPL.
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For the lack of source right now, we can not do the Energy Calibration.
The normalization here is to see where the CJPL events locate in the Landau Peak of B-21 results.
It’s too difficult to get the Landau Peak from CJPL Acquisition.



First Muon Event @ CJPL (Candidate)

• Date: 2010/12/02

• Time: 04:49:19

• Group No.: B
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PS023 : TOP

PS026 : BottomPS038 : Middle
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The spectrum in CJPL could be harder than that of B-21.



Thank you very much!

Comments and Questions?
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Summary
• Detectors works well

• Several Candidates of Muon Event in CJPL

• Muon flux detection in CJPL is undergoing 
Prediction: < 100 m‐2y‐1 (10‐7 ‐10‐8 of Ground Level)
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