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Nanae Taniguchi (KEK)

• Central Drift Chamber 

• installed in Belle : Oct. 2016 

• commissioning with cosmic ray  

• 14336 sense wires (signal) 

• Readout 

• 48 channels / board 

• 299 front-end board for entire readout 

• entire readout since January 2017

CDC ASIC FADC

FPGA

trigger/clock in

firmware download

Belle2link

CDCTRG

Frond end board

introduction

2

signal input

ASIC
FADC

FPGA

power supply
firmware download

trigger/clock

Belle2Link
wire hits → CDCTRG



Nanae Taniguchi (KEK)

cosmic run in summer

• cosmic ray run in this summer 

• magnetic field B=1.5T 

• cpr2014-d (board#204) is basically masked 

• b2llost (belle2 link lost) stop run every 30 - 60 min. 

• No errors other than b2llost of cpr2014-d 

• No troubles in LV/HV operation 

• stable operation 

• temperature of CDC and FE are also stable
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Nanae Taniguchi (KEK)

operation

• High Voltage operation 
• ~2kV for small cell (inner most 8 layers) 

• 1/4 layer X 32ch(2modules) 

• 2.3-2.4kV for normal cell 

• 1 layer X 48ch(3modules)
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hdev_all
Entries  14960
Mean   0.002197
RMS     2.128
Underflow       0
Overflow        0

distribution of (Measured value) - (nominal value) 
for all channels (5 modules X 16ch) during 3-weeks global cosmic run
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V

module[0] - ch[0]

~3 weeks

1/4 of inner most layer (40 wires) 14336 wires

HV is stable during cosmic run



Nanae Taniguchi (KEK)
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Track Parameters

• Number of event are 
same for MC and data, 
500K events.

• MC and Data are good 
agreement at φ0 and 
tanλ distribution

• D0 distribution of data is 
wider than MC.

• Z0 distribution is also 
wider at z>125

8/1/2017 4

D. V. Thanh

bump due to effect of boundary of TSF 
(ECL_timing && b2bTSF)

Run 3644-3653 (taken on July 24)

8/1/2017 8

ECL_timing && singleTSF

�0

data

MC
data

MC
data

MC
data

MC
data

d0 z0

�0 tan�

trigger condition(TSF) is 
included in simulation 

(Sara, KyungTae)



Nanae Taniguchi (KEK)

global cosmic run in July

• Calibration constants have been updated 

• XT function (layer, L/R, theta, incident angle)

6

 / ndf 2χ    153 / 31

Prob  18− 4.575e
p0        45.4±  1469 
p1        0.000238±0.004251 − 
p2        0.00044± 0.03345 
p3        59.4±  9652 
p4        0.000058±0.003857 − 
p5        0.00008± 0.01169 
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2√/0d∆  / ndf 2χ  42.17 / 21

Prob   0.004004
p0        275.9±  9730 
p1        0.000703± 0.008741 
p2        0.0018± 0.1325 
p3        292.7±  1530 
p4        0.00287± 0.01201 
p5        0.0102± 0.2302 

 [cm]
1.5− 1− 0.5− 0 0.5 1 1.5

#T
ra

ck
s

0

2

4

6

8

10

310×

 / ndf 2χ  42.17 / 21

Prob   0.004004
p0        275.9±  9730 
p1        0.000703± 0.008741 
p2        0.0018± 0.1325 
p3        292.7±  1530 
p4        0.00287± 0.01201 
p5        0.0102± 0.2302 

2√/0z∆  / ndf 2χ  879.6 / 72

Prob       0

p0        36.8±  5103 

p1        0.0002381±0.0003242 − 

p2        0.00033± 0.03833 

p3        16.4±  1186 

p4        0.000822± 0.002254 

p5        0.0012±0.1648 − 
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Prob       0

p0        0.0±  3634 

p1        0.000000± 0.007257 
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 / ndf 2χ   2626 / 154

Prob       0
p0        6.5± 450.6 
p1        0.00028± 0.01211 
p2        0.00045± 0.05073 
p3        22.9±  2939 
p4        0.000057± 0.008084 
p5        0.000078± 0.008866 

2√/tP∆

�d0 = 119± 1µm �z0 = 1.33± 0.03mm

 / ndf 2χ  17.78 / 15
Prob   0.2742
p0        0.0012± 0.1325 
p1        0.0053± 0.3112 
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 / ndf 2χ  17.78 / 15
Prob   0.2742
p0        0.0012± 0.1325 
p1        0.0053± 0.3112 

good improved 

(good)
improved from the last B2GM, 

but deviation is still large
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based on Run record page 
http://localhost:8080/logdaq/runrecord.html

3100 3200 3300 3400 3500 3600 3700
4860
4880
4900
4920
4940
4960
4980
5000
5020
5040

3100 3200 3300 3400 3500 3600 370010

15

20

25

30

35

40

45

50

data taken in experimental shift 
trigger out > 2k events

distribution of  
fastest TDC

Run number

Run number

mean

sigma

 / ndf 2χ   727.1 / 121

Prob        0

Constant  4.0±  222.5 

Mean      0.6±   4873 

Sigma     0.58±  44.44 

4200 4300 4400 4500 4600 4700 4800 4900 5000 5100 52000

50

100

150

200

250

fastest TDC  / ndf 2χ   727.1 / 121

Prob        0

Constant  4.0±  222.5 

Mean      0.6±   4873 

Sigma     0.58±  44.44 

fastest TDC

 / ndf 2χ    1167 / 103

Prob        0

Constant  22.4±   3558 

Mean      0.1±   4980 

Sigma     0.07±  18.59 

4200 4300 4400 4500 4600 4700 4800 4900 5000 5100 52000

500

1000
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2000

2500

3000

3500

fastest TDC  / ndf 2χ    1167 / 103

Prob        0

Constant  22.4±   3558 

Mean      0.1±   4980 

Sigma     0.07±  18.59 

fastest TDC

 / ndf 2χ   77.31 / 53

Prob   0.01632

Constant  5.6±  209.7 

Mean      0.4±   4884 

Sigma     0.32±  18.61 

4200 4300 4400 4500 4600 4700 4800 4900 5000 5100 52000

20

40

60

80

100

120

140

160

180

200

220

240

fastest TDC  / ndf 2χ   77.31 / 53

Prob   0.01632

Constant  5.6±  209.7 

Mean      0.4±   4884 

Sigma     0.32±  18.61 

fastest TDC

run3100

run3270

run3310

Δ=96

TDC distribution of 
super layer [8]

T0 should be extracted for each run in analysis

wrong condition of GDL

localhost:8080/logdaq/runrecord.html


Nanae Taniguchi (KEK)

local run 
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board#52

problem in analog ASIC in several boards
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slow control

9

Status of LV power supply
FE

PS

water leak
temperature
humidity

PCHV

interlock

PLC

PLC

temperature of FPGA on FE

monitor

monitor
and

control

monitor
and

control

Belle EHut control room

monitor

HV control and 
monitor voltage and current

working well during global cosmic run

New!

PARK SeokHee (Yonsei), Sadaharu Uehara (KEK) 
Tomoyuki Konno (KEK)
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Interlock

10

CDC
temperature

CDC
humidity

CDC
water leak

CDC
cooling 
water

Central

CDC interlock (relay)

DC PS

Environmental monitor (Ueahra-san)

- Temperature of Ehut and status of air condition
- rack power supply for central interlock
- water leak (from alll sub-detectors)

- CDC temperature (Fwd/Bwd)

- CDC cooling water

- reset/emergency buttons

- DC power supply ALARM 
(over current/ over voltage/ over heat)

Fwd Bwd

relay moduleX40

ALARM

reset emergency

FE

interlock
signal

X299

working well during global cosmic run
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Interlock

11

CDC
temperature

CDC
humidity

CDC
water leak

CDC
cooling 
water

Central

CDC interlock (relay)

DC PS

Environmental monitor (Ueahra-san)

- Temperature of Ehut and status of air condition
- rack power supply for central interlock
- water leak (from alll sub-detectors)

- CDC temperature (Fwd/Bwd)

- CDC cooling water

- reset/emergency buttons

- DC power supply ALARM 
(over current/ over voltage/ over heat)

Fwd Bwd

relay moduleX40

ALARM

reset emergency

FE

interlock
signal

X299

0. Monitor output of relay using available channel of PLC (provided by Uehara-san) 
1. Replace relay with new PLC (FY2018)
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prospect for phase-2

• high rate test has been done regularly by Yamada-san 
• unstable cpr2014-d, 2017-d, 2046-d 

• running >30kHz (no storage) 

• plan to study with “cosmic + dummy” 

• noise ? 

• data processing  

• event matching 

• tracking efficiency 

• resolution

12

dummy
trigger

cosmic
+



Nanae Taniguchi (KEK)

schedule

13

Sep. Oct. Nov. Dec.

16-21(25)
access CDC
fix problems of HV and FE boards
We need to operate DAQ

cosmic ray test without magnetic field
data taking for calibration/alignment
debugging CDCTRG
high rate test with cosmic + dummy

preparation for phase-2



Backup
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1 Experimental Shifter

Fig. 1 shows data displayed for experimental shifter.
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200
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1200

fastest TDCfastest TDC

Figure 1: ADC sum/TDC distributions for super layer[0] and [8] and Distribution of fastest TDC
in each event.

• tdc sLayer 0 : TDC distribution for super layer [0] (inner most super layers)

– It is corresponding to drift time. Offset is not subtracted.
– check shape and position of edge (T0)

• adc sLayer 0 : ADC sum distribution for super layer [0] (inner most super layers)

– It is corresponding to energy loss.
– check shape and gain (peak position)

• tdc sLayer 8 : TDC distribution for super layer [8] (outer most super layers)

– It is corresponding to drift time. Offset is not subtracted.
– check shape and position of edge (T0)

• adc sLayer 8 : ADC sum distribution for super layer [8] (outer most super layers)

– It is corresponding to energy loss.
– check shape and gain (peak position)

• fastest TDC : Distribution of fastest TDC in each event

– check position of mean : latency monitor
– check width of distribution : timing resolution monitor

Remarks During global cosmic run, T0, gain and latency may be changed. Reference plots
will be prepared after run condition is fixed.
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2 Detector Expert
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Figure 2: Distribution of the number of hits in φ direction for each layer.
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Figure 3: Distribution of TDC (left) and ADC sum (right) for each layer.
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