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ADC Distribution with Cut-Off Ch 0 ADC Distribution with Cut-Off Ch_1 ADC Distribution with Cut-Off Ch_2 ADC Distribution with Cut-Off Ch_3
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e Data taken for 14 days ( from Jan.25)
e Final ADC distribution of trigger counters ( Trigger : Channel 1 & Channel 2 )

e After neglecting overshoot and applying coincidence cut and position cut
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TDC Distribution with Cut-Off Ch_0 TDC Distribution with Cut-Off Ch_1 TDC Distribution with Cut-Off Ch_2 TDC Distribution with Cut-Off Ch_3
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e Data taken for 14 days ( from Jan.25)
e Final TDC distribution of trigger counters ( Trigger : Channel 1 & Channel 2 )

e After neglecting overshoot and applying coincidence cut and position cut
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Slewing Histogram Ch_0
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e Timewalk correction of raw TDC w.r.t each channel and reference
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Center Position

Position Distribution of Upper Trigger Counter

[~ rjrrr|yrroqprrr T LI LI I LI hist—tdc _pos—up
10° b Entries 25130

E Mean -0.1212

- Std Dev 8.016
10° - E
10 - =
1 d

E. PEETEN BRSNS S | P | il i PR IR PR SRNS B T S E
-100 -80 —-60 —40 20 0 20 40 60 80 100

Position Distribution of Upper Trigger Counter

(tdc[0]-tde[1])/2

[ T T | LA 17 T T hist tdc_pos up
3| Entries 25130
107 E
E Mean -0.1212
- Std Dev 8.016
- hist tdc pos upl
102 ’ Entries 23433
S ' Mean -0.3102
- Std Dev 6.351
10 - / =
| .
E. PRRET R S T T N S S T | P | Lac A % PR PR S NN T S N E
-100 -80 —60 —40 =20 0 20 40 60 80 100

® Applying position cuts

(tdc[0]-tdc[1])/2

Trigger

Position Distribution of Lower Trigger Counter
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e Sclecting hits between -75 mm and 75 mm ( 15 cm = radiator length)

. . . . — . . . . h_position_counter2
Hit Distribution of Counter] |h_position_counterl Hit Distribution of Counter2 [Earies 21489
T 1 T r 1T 1 111 Entries 23433 T T T | Mean —-1.183 2
[~ Std Dev 46.47
- Mean -1.965 i _
- Std Dev 40.22
10° | —
10 P P I N M P B P B B B P P I N P M B BN PR B
-100 80 —-60 —40 =20 0 20 40 60 80 100 -100 -80 —-60 —40 =20 0 20 40 60 80 100
v*(tdc[0]-tde[1])/2 [mm] v*(tdc[2]-tde[3])/2 [mm]
. . . . - h position_counterl . . . . Emic,h ot mazzmsg
Hit Distribution of Counterl |55 e Hit Distribution of Counter2 = ke
..,...,...,...,...,...,...,..S"’}?‘: = t“lm rrryprrryrrryrrrrrrrrrrrr T ‘hist:positioncountefi
- Ent:?e;pOSl on counle;lss B Entries 18185
"~ W"’. : W’M'\\P{)\M Mean —2.07 7 :~..~‘l'..n,‘ lu‘o'-'..'.i ,i.‘*sz".'.,.'.; Rl ,'.': ',i T I;;alx;ev -‘2;{;)-3]2
102 = M\? > td Dev 35.05 102 - " i LW P =
- 7y .wJ - ‘}W E
10 E - ]
/ 3 E
1 s N W A e VIS 4 LA LA A L I Y i < s " x 2 i Ay ]
~100 -80 —-60 —40 -20 0 20 40 60 80 100 -100 -8 -60 40 -20 0 20 40 60 80 100
v*(tdc[0]-tdc[1])/2 [mm] v*(tdc[2]-tde[3])/2 [mm]

Hadron & Nuclear Physics Lab HANUL Meeting 2018.02.19



e ol il i sl i
Center Position Trigger

WC Top Channel ADC Distribution WC Bot Channel ADC Distribution
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® After the data sorting, raw ADC distribution of WC top and bottom
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® Pedestal 1s fitted with the convolution of gaussian and poisson distribution.

® Fitted mean of poisson distribution is 18.98 + 1.01 [top], 20.45 = 1.69 [bottom]

WC Top Pedestal Distribution WC Bot Pedestal Distribution
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® Summation of top and bottom NPe distribution has a mean value of 38.26
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WC Top Channel TDC Distribution WC Bot Channel TDC Distribution
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® (Corresponding TDC distribution
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ADC Distribution with Cut-Off Ch_0 ADC Distribution with Cut-Off Ch_1 ADC Distribution with Cut-Off Ch_4 ADC Distribution with Cut-Off Ch_5
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e Data taken for 14 days ( from Jan.25)
e ADC distribution of trigger counters ( Trigger : Channel 1 & Channel 2 )

e After neglecting overshoot and applying coincidence cut and position cut
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TDC Distribution with Cut-Off Ch_0 TDC Distribution with Cut-Off Ch_1 TDC Distribution with Cut-Off Ch_4 TDC Distribution with Cut-Off Ch_5
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® (Corresponding TDC distribution of trigger counters
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Lower Position Trigger

- . . . . _pos_up
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® Applying position cuts
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Lower Position Trigger

® Seclecting hits between -75 mm and 75 mm ( 15 cm = radiator length)
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Lower Position Trigger

WC Top Channel ADC Distribution WC Bot Channel ADC Distribution
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® After the data sorting, raw ADC distribution of WC top and bottom
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® Pedestal 1s fitted with the convolution of gaussian and poisson distribution.

® Fitted mean of poisson distribution is 16.22 £ 2.42 [top], 22.11 £ 2.42 [bottom]
WC Bot Pedestal Distribution

WC Top Pedestal Distribution

_""|""|""I""I""I""I h_ped_top
25__ Entries 117
i Mean 287.1
20 __ Std Dev 4.452
: . ¥2 / ndf 9.239/8
15 - p0 2.396e+09 £1.601e+08
: pl 16.22 +2.42
" p4 2872404
10 - ps 4.247+0.336
5 —
0_1||||1|||||||||||1||||1||||11l||1||||||||||||||||-
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1" h_ped bot
Entries 104
Mean 284.9
Std Dev 4.407
x* / ndf 5.908 /8
p0 8.023¢+11 +1.342¢+10
pl 22.11+2.42
p4 2853 +0.5
ps 4.504 +£0.397
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Lower Position Trigger

® Summation of top and bottom NPe distribution has a mean value of 39.56

Counts

Summed NPE Distribution
1400 e | htop_npe_cer L I
- Entries 16277 | hist npe | -
1200 £ M 16.38 =
— can ' Entries 16277 | -
- hbot npe cer | Mean 39.56 | -
800 [ Entries 16277 | gtd Dev ~ 15.9 |
- Mean 23.67 .
400 |— ——— Summed NPE Distribution
. u Bottom NPE Distribution
- Top NPE Distribution
0 B ] ~— N PR T L_ L 1 | L 1 N
60 80 100 120 140

Number of Photoelectons
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Lower Position Trigger

WC Top Channel TDC Distribution lo_top WC Bot Channel TDC Distribution fo_bo

16277 e 16277
RRARS RRLEN LELLE EARLE REARS LE SRS RALRS LELLS ERRLE REAN LE
140 - Mean  851.6| ] 220+ Mean  772.7| —
Std Dev  127.5 200 - StdDev 1942 -
120 B 180 -
100:_ - 160;— —
- ] 140 |- =
80| - 120 -
60[- - 100} :
! ] 80 =
40/~ : 60 :
20/ \. 1o :
OL_JH "‘—llllullllL.L.lJ..l..l.ll|LlllILL.ll: OE||..|.;..;..I..!||L.l|||||.|||.|1,|||,||,.|||,||||||||,|||E

0 500 1000150020002500300035004000 0 500 1000150020002500300035004000

® (Corresponding TDC distribution
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Upper Position Trigger

ADC Distribution with Cut-Off Ch_0 ADC Distribution with Cut-Off Ch_1 ADC Distribution with Cut-Off Ch_6 ADC Distribution with Cut-Off Ch_7
(T[T T[T 300 FTTITTTTTTTITTTTT L LU L A SLRLI LI LA AL
3501 hist fin_adc 0 hist_fin_adc_1 ssol hist fin_adc_6 2501 hist_fin_adc_7
- Entries 16289 Entries 16289 [ Entries 16289 i Entries 16289
300} 2501 400}
Mean 1322 Mean 1460 ssol Mean 839.6 2001 Mean 1306
250} 200 [ s
[ Std Dev 396.7 Std Dev  396.3 200 [ Std Dev 385.7 s Std Dev 4887
i ] 1501 -
200} - i ]
' ‘ 150 2501 ]
150} - 200 . -
i ] [ | 100
100 L ] [
: 150} -
100 i ]
100 p 50
- 50 s ]
50 [ ’
i s0f- ]
0- 0 Olllllllllllllllll 0
0 500 1000 1500 2000 2500 3000 3500 401 0 500 1000 1500 2000 2500 3000 3500 401 0 500 1000 150020002500 3000 3500 4000 0 500 1000 150020002500 3000 35004000

e Data taken for 14 days ( from Jan.25)
e ADC distribution of trigger counters ( Trigger : Channel 1 & Channel 2 )

e After neglecting overshoot and applying coincidence cut and position cut
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Upper Position Trigger

TDC Distribution with Cut-Off Ch_0 TDC Distribution with Cut-Off Ch_1 TDC Distribution with Cut-Off Ch_6 TDC Distribution with Cut-Off Ch_7
LY LLLL LU L) L L ALY LLLY) LA LLLL AL L LLLL LU L) L LA 450 T[T T T[T
i hist fin tdc 0 500} hist fin tdc 1 - hist fin tdc 6 hist fin tde 7
- - - 400} - -
2000 - 1 s
i s i 400}
Entries 16289 ! Entries 16289 i Entries 16289 Entries 16289
1800 |- 350}
ool Mean  0.6272 400F Mean  0.7105 ! Mean  _137] 350F Mean  —1.805
300
1400 - StdDev 3307 - StdDev 1232 i StdDev  16.93 3001 StdDev  17.25
3001 g 2501 ] ]
1200 |- - i ] 250} .
[ 200} . .
1000 | i _ »o0l- 1
L 200} . L :
800} 150} . ]
- ] 150} -
600} _ _
- L - 100-— ': 100} _.-
400 100} - |
s 50-_ ] [ n
200 _ _ ! ] 50 .
ol 0 p bbbl b ben b b OMMMMMMM 0 TN ||1|L1|uu|uu|1m|uu'

—-500-4006-3006-2006-100 0 100 200 300 400 50 -500-400-300-200-100 0 100 200 300 400 5C —-500-400-306-200-100 0 100 200 300 400 5C -500-400-300-206-100 0 100 200 300 400 5C

® (Corresponding TDC distribution of trigger counters
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Upper Position Trigger

Slewing Histogram Ch_0

Iy
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® Timewalk correction of raw

Hadron & Nuclear Physics Lab

Slewing Histogram Ch_1
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Slewing Histogram Ch_6
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Slewing Histogram Ch_7
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Upper Position Trigger

Position Distribution of Upper Trigger Counter

L'"""""""""""""" hist_tdc_pos_up
10° Entries 22354
E Mean  -0.08394
n Std Dev 8.349
10° .
10

—106 —-80 —60. .—40 .—20 0 20 40 . 60 . 80 .lOO
(tdc[0]-tdc[1])/2

Position Distribution of Upper Trigger Counter

L_'"""""""""""""" hist tdc_pos up
10° Entries 22354
E Mean  —(.,08394
- Std Dev 8.349
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102 - Entries 20674
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-100 -80 —60 —40 -20 0 20 40 l 60 . 80 . 100
(tdc[0]-tdc[1])/2

® Applying position cuts

Hadron & Nuclear Physics Lab

Position Distribution of Trigger Counter

- e S hist_pos_down2
10° Entries 20674

s Mean 0.05407

B Std Dev 10.47
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Position Distribution of Trigger Counter
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Upper Position Trigger

Hit Distribution of Counterl Hit Distribution of Counter4 F_postion_counterd
oo e h position_counterl | - et e 3:;;?5 22002§:
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Upper Position Trigger

WC Top Channel ADC Distribution WC Bot Channel ADC Distribution
SOO;IHIIHIW””IIIH'II”I””hiSt_adC_tOp 900;“IllIllllllllllllllllllllllhiSt_adC_bOt
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Pedes lgedes

® After the data sorting, raw ADC distribution of WC top and bottom
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Upper Position Trigger

® Pedestal 1s fitted with the convolution of gaussian and poisson distribution.

® Fitted mean of poisson distribution is 21.36 £+ 1.65 [top], 18.31 = 2.63 [bottom]

WC Top Pedestal Distribution WC Bot Pedestal Distribution
16;_IIIII|IIII|IIIIIIIIIIIIIIIIIIII h_ped_top lIllIlIlllllllllllllllllllllll h_ped—bot
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Upper Position Trigger

® Summation of top and bottom NPe distribution has a mean value of 39.25

Summed NPE Distribution
,.g 1400 - L htop npe cer | | ~
= — Entries 16065 hiSt noe i
8 1200 n Mean 21.92 — P -
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Upper Position Trigger

WC Top Channel TDC Distribution to_top WC Bot Channel TDC Distribution to_bot
16065 vnew 16065
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® (Corresponding TDC distribution
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Monitoring - Center

® NPe and ADC mean of WC are monitored

® Also, MPV, ADC Mean, RMS of 4 channels of trigger counter are also monitored

NPe Monitoring
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Monitoring - Center

® NPe and ADC mean of WC are monitored

® Also, MPV, ADC Mean, RMS of 4 channels of trigger counter are also monitored
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Monitoring - Center

® NPe and ADC mean of WC are monitored

® Also, MPV, ADC Mean, RMS of 4 channels of trigger counter are also monitored
—o— MPV of PMT 1
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Monitoring - Center

® NPe and ADC mean of WC are monitored

® Also, MPV, ADC Mean, RMS of 4 channels of trigger counter are also monitored
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Monitoring - Center

® NPe and ADC mean of WC are monitored

® Also, MPV, ADC Mean, RMS of 4 channels of trigger counter are also monitored
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Summary

Lower Trigger
Top NPE 16.38
Top Poisson Mean 1622 +£2.42
Bottom NPE 23.67
Bot Poisson Mean 22.11£2.42
Summed NPE 39.56
Entries Ratio 0.98

( After Coinc. / Sorted) (=16277/16575)

® Vertical distance between top and bottom trigger counters : 50cm

Center Trigger

18.35

18.98 £ 1.01

20.39

2045 +1.69

38.26

0.99

(=17945/18185)

Upper Trigger

21.92

21.36 £ 1.65

17.75

1831 +£2.63

39.25

0.99

(=16065/16289 )

® Upper, lower, centre trigger counters have spacings of 10 cm each other -> ~11 deg
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Plan for Test at J-PARC

2
Test Setup Completion

sam. aim.

3

6 7
Test with empty vessel

13 14 15 16

Vessel from KU will be delivered to J-PARC

22 23

Test with water filled vessel

29 30

® EO05S Water Cherenkov Detector
® Water Cherenkov Prototype from Japan ( Op.Window : UV00 )

® Water Cherenkov Prototype from Korea ( Op.Window : ACRYLITE #000 )
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