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The KIMS Yangyang Underground Laboratory

Aim: Search for the dark matter candidate
(Weakly Interacting Massive Particles)

The method: Detect the recoiling signal
of WIMPs with PMT attached on CSI crystal

Background and rejection method
gamma: Pulse shape discrimination
neutron: Neutron detector and simulation
Muon: The MUD detector

Cu 10cm

Muon detector
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Muon backgrounds in the laboratory

* The high energy muon can pass through an

underground in depth.
« High energy muon can produce the neutron inside
the shield structure of the detector

* High energy muon event has long tail, so this tail

event can be detected as the low energy signal.
e Measured Muon flux ->2.7 x 107 /cm?/s



MUD Detector

Component:

Liquid Scintillator 5% ,Mineral Oil 95%
8 muon modules, 28 signal channels,

2 PMT for each channel

The trigger: At least two channels in one

detector have signal

The readout:

1(bottom): adcO~adcl
2(bottom): adc2~adc3
3(bottom): adc4~adc5
4(side): adc6~adc9

5(side): adcl10~adcl13
6(side): adcl4~adcl?7
7(side): adcl18~adc21
8(top): adc22~adc27
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The data taking time(hour) of each file
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The trigger rate of every file

Rate/h I|III|III|III|III|III|III|III|III|

9000

8000

40001 -

3000

=

7000
6000/

5000

2000

1000:

- Trigger rate--2007 year

:IIII|IIII|IIII|IIII‘]IIII|IIII|III:

Trigger rate--2008 year

-III||II|I|I|||||I-II|I|.II|I||||I|I_

Trigger rate--2009 year

-IIII||1I||I|II|ILII|II|I||II.||I||_

:IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII_|

Trigger rate--2010 year -

:IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII1

0 20 40 60 80 100120140160180200)

50 100 150 200 250 300

| 50 100 150 200 250 300

num of file

|50 100 150 200 250 300 350 400



MUD data taking time of each year
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Monitor the condition of every file
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Monitor the Pedestal of adcO
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Monitor the Pedestal of adc21 - side

S0

2004 _pedestal_adc21

S0

2840

200

S0

%

M Pedestal

2840

200

1840

104

50

B 10 12
rmonith

2008__pedestal_adc21

S0

2840

200

M Pedestal

t

-e e8san

2840

200

1840

104

50

2 4 [ B 10 12
rmonith

| MudAdc21_200808 ==

1w

1"

1"

1@

1
L

T ELER |
In-'. L]

53 190 150 IO IS0 MAQ 350 400 450 530

2005_pedestal_adc2Z1

[
rmonith

2009 _pedestal_adc21

- e P e

10

1w

10

10"

[
rmonith

[ MudAdc21_200908 |

W

S} 180 150 20O IS0 MM 150 490 450 S0

S0

2007 _pedestal_adc21

2840

200

1840

104

50

M Pedestal

S0

2 4 [ B 10 12
rmonith

2010_pedestal_adc21

2840

200

1840

104

50

M Pedestal

HH
>

"
——

.ot

10*
1n*
nt
1w*
1wt

A

1

2 4 [ B 10 12
rmonith

| MudAdc21_201007 |

TS
L] Alds

11

B 53 100 150 N IS0 200 350 400 450 S0



00

280

200

Monitor the Pedestal of adc22 - top
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Optimize the selection criteria
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Rate/h

The rate of detector 1&&8 with 2tdc cut
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The rate of detector 2&&8 with 2tdc cut
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The rate of detector 1&&8 with tdc and adc cut
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The rate of detector 2&&8 with tdc and adc cut
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Monthly muon rate of detector top and bottom
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Monthly muon rate fluctioin of top and bottom
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Install new scintillator on top of MUD to test the efficiency

The plastic scintillator: 220 cm length, 10 cm width, 2cm height.
The holder: aluminium framework, 3cmX3cm
Two PMT for each scintillator: PMT 6410, 20 cm length, 6cm diameter
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Summary

We have done carefully data quality check of MUD
data, more than 90% files are at good condition.

PMT3, PMT4 and PMT21 are not at good now
Selection criteria for muon events is optimized
The rate of every file is analyzed with different cut

Preliminary result of monthly rate and fluction is got
from the year of 2007—2010

New scintillator layers and PMT are assembled and
studied for the efficiency check at SNU
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Next

New scintillator layers will be installed on the top of
MUD to check the efficiency

The reason of the unnormal files will be totally studied
More confident result of muon rate will be get

The data of MUD, CSI and Neutron detector will be
studied together

New PMT may be changed

lThan vou!

)
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