and procedure of first
experiment at CERN for future e+e- colliders

Sungwon Kim (Yonsei University) on behalf of the Korea Dual-Readout Calorimeter team

Dual-readout Calorimeter

 Dual-Readout calorimeter is included in IDEA detector design, which has been proposed in both
conceptual design reports of CEPC and FCC-ee
e Fluctuation of EM fraction of a shower (f,, ) makes it difficult to measure energy of hadronic shower
 Using Cerenkov and Scintillation fibers, DRC can measure J,  and offers high quality energy
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1. Delay wire chamber 2. Pre-shower, Tail catcher, Muon counter
e 2D histogram of DWC response e Response of Pre-shower, Tail catcher, Muon counter
® Korea DRC team made 2 DRC modules and had test beam at CERN north area this Aug. _ .. _ _
e To monitor the beam position setup e To monitor the beam setup, quality
DRC module Iocat in north area H8 site with auxiliary detectors e Make 2D plot with timing information e Make histogram with Integrated ADC of each detector
\ A DRC front view
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3. DRC module structure

e 2 DRC modules seperated into various towers
e 400 ch SiPM at Module 2, MCP-PMT at Module 1

e Generic PMTs at all other towers

1. Data saving procedure _[ ]_ i 4. DRC module waveform plot

e Each DAQ created its own data file, ( ' — ‘] e DRC module response in waveform (single evt.)

and save it on DAQ PC .| ¢ To monitor the raw response from each readout

| plie S e 1 Mak h with volt time (both ADC) of

e Data saved with fixed directory _[( EEB‘SL’MJ* - [ | j— Fun 1 Wave MID1 buflertx) T ake graph with voltage vs time (bo )0

structure for efficient data . ( - | - DRC using waveform data

(e)t(.)rsaglg) Run 2 dir —[ Fast dir ]
management

DRC hit-map

—{ Aunsar | 5. DRC module hit-map
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e DRC module response in 2D hit-map

2. Size of the data

[INFO] Metadata check successful!. Proceeding...

e Korea dual-readout calorimeter team built 2 DRC modules and had test beam at CERN

[INFO] Source folder /Volumas/HDD_16TB_1/HDD_Run_629_copied/ will be renamed to /Volumes/HDD
* Proceed SHA256 checksum [INFO] Validation of the data completed. PLEASE WRITE LOG & PROCEED TO REMOVE STEP

» Compare metadata (trigger * During test beam, proceeded data management and data quality monitoring

[INFO] Checking metadata of HDD file : ./Dir_structure/HDD/HDD_Run_999/Run_999_Fast/cal_fast_4_117.dat
[INFO] Data Length = 256, Run # = 117, MID = 4

' [INFO] Trigger type = 2, Local trigger pattern = 0
time, event number, run e s

[INFO] TCB trigger time = 191077, Local trigger time = 191044, difference = -33

* For safety of the data, backup and data validation taken regularly

* To check overall test beam setup, data quality monitoring was conducted

number etC_ . ) [INFO] Checking metadata of HDD file : ./Dir_structure/HDD/HDD_Run_999/Run_999_Fast/cal_fast_8_117.dat
[INFO] Data Length = 256, Run # = 117, MID = 8
[INFO] Trigger type = 2, Local trigger pattern = 0
[INFO] TCB trigger # = 27, Local trigger # = 27
[INFO] TCB trigger time = 247077, Local trigger time = 247044, difference = -33

* Ntuplizing TB data for data analysis also done after the test beam

| Wave Fast Sum .| * Scintillation & Cerenkov ch. drawn separately
100k events stored in single file : ; _ _
Size / evt .| * To monitor the overall module response with
e 15 files created for each record (Run) (KB) ; .
_ ; position
e Average trigger rate for 20GeV e+ : ~20 Hz Size /15 ; _ o
files (GB) .| Make 2D histogram with integrated ADC of DRC
e Data size : ~92GB per 1.3 hours i
1. Data copy from DAQ PC to HDD E 6' DRC mOdUIe ADC hiStogram
3. Data backup procedure i | o
_ _ o | * DRC module response in ADC distribution
* Datain DAQ PC need to be copied to HDD 5 |
_ —| Runtsaved .| * To monitor the accurate module response of
* Total 56 TB storage available ) R / |
L . gy, | both C & S ch.
e For safety of the data, validation step after copy HDD =1 (o HDD_Run1) | ; _ _
ded Voo - ||| ¢ Make histogram with ADC response of DRC : :
n e e e : E ) cedepebalebealalnh  Seoderheriesesiesodey 00 5001000 11500 2000 2500 5000 3500 4000 00 900 1000/1500 2000 2500 5000 9500 4000
: - . Wavef d
= || e i using both Fast mode & waveform mode data  Module 2 [N Module 1
. ( _Run_2)
e Remove validated data from DAQ PC to make space |\ J \ J ; DRC ADC histogram
2. Validate HDD data by comparing with original data 3. Remove validated data in DAQ PC i
— o an s
Run 1 copied 74 Run 1 start removing E event 1 event 2 event N
(ex. SSD_Run_1_copied) (ex. SSD_Run_1_validated) E — vent 2 Svont N
DAQ PC HoD | B oo Slaeii oD | O P |  The raw data stored in DAQ module-wise
[(GX. HDDRUM)J [ el j | event 1 event 2 event N
§ * Need to ntuplize the data in event-wise format
| Run 2 saving | Run 2 saving !
ex. _Run_2) (ex. SSD_Run_2) I . .
\ ) [( . 2} . \ ) [ ] . ) | + Developed dedicated ntupler & ntuplized the TB data .
.| ¢ TB ntuples are used for test beam data analysis _Event1 | MID1 | MID2 MID 15
[INFO] Checking if SSD directory properly copied to HDD before removing. .. E m MID 1 MID 2 MID 15
[INFO] Checking SSD directory : /Volumes/HDD_16TB_1/HDD_Run_629_copied/ i -
[INFO] Checkina HDD directorv : /Volumes/HDD 16TB_2/HDD Run_629/ :
. . [INFO] File list & size check between SSD folder and HDD folder successful! Proceeding... E MID 1 MID 2 MID 15
4- Data Valldatlon Step [INFO]_ Checking number of events stored in SSD & HDD files... E
C b f t [INFO],Checking event number successful! Proceeding... :
° ompare numbper or even [INFO],Comparing SHA256 checksum values for SSD & HDD files... E S
p [INFO]sSHA256 checksum compare successful! Proceeding... i u m m a ry
(= flle Size) [INFO]" Comparing HDD & SSD file's metadata. .. :




