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Event rate test
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Neutron Detector PSD

ND1 ND2

ND3 ND4
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ND1 ND2

ND3 ND4
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Number of clusters before 2 us (PSD, TOF, >1 keV)

ND1 (45°) ND2 (45°)

ND3 (135°) ND4 (135°)

Blue : PMT1
Red : PMT2

# of events   :          1,209
# of clusters  :      249+487

(736)
rate (per 2us) :    0.21+0.40

(0.61)

# of events   :           1,672
# of clusters  :      450+653

(1,103)
rate (per 2us) :    0.27+0.39

(0.66)

# of events   :            575
# of clusters  :     170+292

(462)
rate (per 2us) :    0.30+0.51

(0.80)

# of events   :            587
# of clusters  :     199+300

(499)
rate (per 2us) :    0.34+0.51

(0.85)

(current setup)
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Number of clusters before 2 us (PSD, TOF, >1 keV)

# of events   :         25,992
# of clusters  :  4,985+4,564

(9,549)
rate (per 2us) :    0.19+0.18

(0.37)

# of events   :          24,216
# of clusters  :   4,678+4365

(9,043)
rate (per 2us) :    0.19+0.18

(0.37)

(PSD measurement with low NG power)

ND1 (45°) ND2 (45°)

Blue : PMT1
Red : PMT2
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Number of clusters before 2 us (PSD, TOF, >1 keV)

# of events   :          1,485
# of clusters  :      278+267

(545)
rate (per 2us) :    0.19+0.18

(0.37)

# of events   :           1,829
# of clusters  :      278+290

(568)
rate (per 2us) :    0.15+0.16

(0.31)

# of events   :          1,648
# of clusters  :      113+117

(230)
rate (per 2us) :    0.07+0.07

(0.14)

# of events   :          2,579
# of clusters  :     227+253

(480)
rate (per 2us) :    0.09+0.10

(0.19)

(Quenching factor measurement with low NG power)

ND1 (13°) ND2 (16°)

ND3 (38°) ND4 (59°)

Blue : PMT1
Red : PMT2



7

Number of clusters before 2 us (PSD, TOF, >1 keV)

# of events   :            158
# of clusters  :      133+117

(250)
rate (per 2us) :    0.84+0.74

(1.58)

# of events   :            293
# of clusters  :      248+221

(469)
rate (per 2us) :    0.85+0.75

(1.60)

# of events   :            201
# of clusters  :        88+84

(172)
rate (per 2us) :    0.44+0.42

(0.86)

# of events   :            221
# of clusters  :     143+131

(274)
rate (per 2us) :    0.65+0.59

(1.24)

(Quenching factor measurement with high NG power)

ND1 (13°) ND2 (16°)

ND3 (24°) ND4 (38°)

Blue : PMT1
Red : PMT2
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Number of clusters before 2 us (PSD, TOF, >1 keV)

PMT1 PMT2 SUM

Low NG power
(PSD measurement)

0.10 0.09 0.19

Low NG power
(QF measurement)

0.06 0.06 0.12

High NG power
(QF measurement)

0.35 0.32 0.67

High NG power
(current)

0.13 0.21 0.35

(unit : Clusters / event / 1 us)

* PSD measurement : ~0.9 m from generator
* QF measurement, current setup : ~1.5 m from generator

* Low NG power :  ~   10^7 neutrons / sec
* High NG power : ~2*10^8 neutrons / sec
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Deposit energy (PSD, TOF, 1 hour data)

ND1 (45°) ND2 (45°)

ND3 (135°) ND4 (135°)
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Shield with 2mm Cu

BKG NG on

w/o Cu 65.0 8,239.1 Hz

with Cu 49.4 5,643.9 Hz
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Shield with 2mm Cu

Blue : w/o Cu shield
Red : with Cu shield

Pulse height saturated events are removed
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Plans

• Reduce NaI single rate more
Set Lead block to reduce neutron
Set longer dead time for DAQ  (8 us -> 1 ms)

• Move neutron detectors to forward
(Expected peak energy : 2~6 keV)
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Deposit energy (PSD, TOF)

ND1 ND2

ND3 ND4
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TOF

ND1 ND2

ND3 ND4

Black : ND.t0>0
Red : ncb2<=4
Blue : PSD



Poisson fit
0.2 ~ 1.5 keV (488 event)

Mean = 0.761
Sigma = 0.872

ND3 (45°, I recoil)

Gaussian fit
8 ~ 15 keV (3,894 event)

Mean = 11.418
Sigma = 1.091

16



Gaussian fit
3 ~ 20 keV (946 event)

Mean = 11.257
Sigma = 3.673

ND3 (45°, Na recoil)

Gaussian fit
45 ~ 80 keV (2,588 event)

Mean = 63.045
Sigma = 5.934
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Gaussian fit
2 ~ 7 keV (2,417 event)

Mean = 3.872
Sigma = 1.452

ND7,8 (126.9°, I recoil)

Gaussian fit
58 ~ 66 keV (387 event)

Mean = 62.553
Sigma = 1.382
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Neutron generator on (~5 sec)

Zoomed

Bkg rate : ~ 60 Hz
NG on rate : ~ 6,000 Hz

Zoomed

Total 32,794 event
(< 2 keV : 26,378 evt)

Red : clusters before 2us <=4

Red : < 2keV
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Neutron generator off (~60 sec)

Zoomed

Bkg rate : ~ 60 Hz
NG on rate : ~ 6,000 Hz

Zoomed

Total 4,299 event
(< 2 keV : 1,922 evt)

Red : < 2keV
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Event rate test

Neutron beam

1.5 m from D target (~6,500 Hz)

Away from beam line
(~3,500 Hz)


