
Belle

ECL status 

Claudia Cecchi for the ECL italian people

Riunione referees 108/09/21



Belle

Detector status
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- The detector works in general without serious issues
- Small problems are solved when they appear during the run, as well as improvement of 

the system

- Example: dead channels, usually 0
- Small number of physics runs with 16 dead channels (one ShaperDSP board not 

available)
- If new dead channel appear priority is to fix as quickly as possible
- If it is not possible to fix ! evaluate if the physics run can continue or switch to 

background studies waiting for DAQ expert
- Procedure:

- Possible to fix ! stop the run and do it
- # dead channels <=32 and not quickly fix ! continue the run
- # dead channels > 32 and not quickly fix ! stop the run because data are not usable
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- Example: monitor of ECL DQM histograms on RocketChat 

Improve the monitoring during data 
taking
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Monitoring SEUs in FPGAs  
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• Boards  right outside the Belle II volume on final focusing magnets 
(QCS) supports

• Kintex-7 325T and Virtex-5 50T at 10 m forward from collision point 
(under e+ pipe)

• Direct K7 vs V5 comparison

• Kintex-7 70T at 7 m backward from collision point (under e- pipe)

• Latest results presented as oral contribution at IEEE NSS2020 
conference (Virtual Meeting, Oct. 2020) 

• Need to remove the boards and cabling before QCS movement 
(required for accessing the vertex) and reinstall afterwards: two 
travels to KEK for 1 week for 1 person

7m backward from collision point

Virtex-5
LX50T

Kintex-7
325TMagnet tag: BLC1RP RT009

10m forward from collision point
Belle II

e-

e+

Kintex-7 70T

Magnet tag: QLC2LE08/09/21

https://www.eventclass.org/contxt_ieee2020/online-program/session?s=N-18
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Readout System
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• System in three slices

• Test board

• USB-controlled power supply, 3 
channels for FPGA supply 
domains

• 24-bit sigma-delta ADC for 
voltage sense at FPGA 

• uSOP single-board computer, 
controls power supply, ADC 
and FPGA configuration/ 
readback via JTAG, remote 
control via LAN 

• Power supplies are delicate 
components, in operation 
since 2016 and without spares

• Need for purchasing at least 
one spare unit in case of 
failures

• One travel for one week for 
one person in case of failures 
of the system (SJ) 

DS ADC
Linear LTC2499
24-Bit 8 diff. chan

CAT7-
14pin 
Adapter

I2C

USB

uSOP single-board 
computer

6Power supply

Remote Voltage sense

V1V2V3

6 CAT7-
14pin 
Adapter

14

JTAG over CAT7 cable 8

SuperKEKB
Beam Pipe

Counting room

~40m

Power Supply
GW-Instek GPD4303S

Cisco SG300-28

14

JTAG

KEK local area network

x3

Test board
(1), (2) or (3)

8

(1) Virtex-5 LX50T (3) Kintex-7 70T(2) Kintex-7 325T 
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Pile up noise in 2021
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Slightly increasing with luminosity

- No change w.r.t. previous experiments
- BWD has high pile-up
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Pile-up noise behavior
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Pile-up noise behavior
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Timing calibration
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Timing calibration
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New calibration code from bucket 24
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Timing calibration
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Bucket 16: locally calibrated, not official calibration.
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Timing calibration
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Issues in the current leakage calibrations 
(from C. Hearty)

Riunione referees 1308/09/21



Belle

Single photons MC, exp 14, bucket 16, bckg
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Using measured energy (as would be done in data), the 
addition of nCrys in the leakage correction provides only 
modest improvements. Noticeably better using true energy.
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Reviewers of the ECL EoI upgrade
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Shoji Uno and Eunil Won reported at the UWG meeting in April

They send comments on the three options described in the EOI: 
• Pure CsI + APD : 49 M Euros 
• Pre-shower (BGO/LYSO + Si) : 23.3 M Euros 
• Keep CsI(Tl) + APD : 8.5 M Euros
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Comments from reviewers
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1) Is the upgrade for the Barrel only? Please specify explicitly. 
If the upgrade includes the Endcap also, a separate EoI should be prepared. 

2) None of the options discuss the human resources. 
The EoI should include the human resources for the upgrade.

3) For the pure CsI option, crystal production strategy, duration, installation plan need to be included. 
For the pre-shower option, it appears that the pre-shower detector needs to be attached on the head of the crystal, 
directly. In that case, all crystals should be removed and reinstalled. Including the pre-shower option, and the APD-
only option, detailed plan on the installation schedule should be discussed.

In other words, for all three options, plan on roll-out, roll-in, removing all inner detectors has to be described.

4) None of the options include physics benchmark studies. 
We ask the proponents to include a benchmark physics studies for all three options.

- Yes physics benchmark studies need to be addressed
- For the Pure CsI option we have to work on the reconstruction code which was implemented  to get the signal 

waveform 
- For the CsI+APD a complete new study is needed and the same for the Preshower option
- Costituisce la to do list da iniziare in questo autunno per la parte di upgrade ECL
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Comment from T. Browder during the 
discussion: fourth option?
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There is any way of replacing only the Read Out Electronics leaving crystals and PiN 
diodes?

This option is not present in the EoI
Alex Kuzmin et al. who have developed the ECL electronics upgrade from BELLE to Belle II 
which is now implemented in the detector
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Richieste 2022
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