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Skim method

« ECLTRG ETM
 TRGECLUnpackerEvtStore
 TRGECL Cluster

« TRG GDL
e psnmbit

2022/7/15

3D Bhabha events

e Sample information

TRGECLDQM

* Exp24 runll84

« Rate(Trig. output) at start [Hz]: 2681.7898763
* Integrated Luminosity [10"33 /cn2]: 628604.220558
 prescale bha3d 100

* EXp17 run205

e Rate (Trig. output) at start [Hz]: 4527.37972005
* Integrated Luminosity [10"33 /cm2]: 50601.6337645
* prescale bha3d 1
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The detall of analysis method

« ECLTRG ETM
* 1)TRGECL UnpackerEvtStore

* Most energetic TC/energy, cluster energy, # of cluster, # of TC, Total energy from TRGECL UnpackerEvtStore

- 2)TRGECL Cluster

* Most energetic TC/energy, cluster energy, # of cluster from TRGECL Cluster
e #of TC, Total Energy from TRGECL UnackerStore
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Exp24 run1184 3DBhabha ECLTRG Clueter [#5S
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Exp24 run1184 3DBhabha ECLTRG EvtStore
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ETM EvtStore

Hit TCID Hit TC 81D
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23Exp24 runl1184 3DBhabha ECLTRG Cluster

e Skim method :
* TRGECLUnpackerEvtStores.e_b2bhabhav ==

* Analysis method :
1. Find most/second energetic clusters from TRGECL Cluster
2. Get the number of clusters from TRGECL CLuster
3. Get the the cluster position/energy of energetic clusters
4. Compare the TCID between TRGECL UnpackerStore and cluster position
5. Get the corresponding TC ID/TC energy from TRGECL UnpackerStore
6. Get the number of Hit TC from TRGECLUnpackerStore

2022/7/15
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ZhThe detail of low Cluster energy

* Clustering error

TRGECLClusters.m_MaxTCId = 23, 563

TRGECLClusters.m_edep = 6069, 3890.25 [MeV] (factor : 5.25MeV/ADC)
TRGECLUnpackerStores.m_tcid = 22, 23, 24, , 562, 563

TRGECLUnpackerStores.m_energy = 109, 1007, 40, , 454, 167

TRGECLUnpackerEvtStores.e_cl_energy[6] =1156,741,0,0,0,0

TCID 562 isreal energeticTC
TRGECLCluster said 563 is energeticTC

Theratio: 116336 / 1634163~7.1%

H.E. Cho

<ECLTRG plots>




ETM EvtStore

Hit TCID

Hit TC 8 1D
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2jExp24 run1184 3DBhabha ECLTRG plots

e Skim method :
* TRGECLUnpackerEvtStores.e_b2bhabhav ==

* Analysis method :
1. Find most/second energetic clusters from TRGECL Cluster
2. Get the number of clusters from TRGECL CLuster
3. Get the the cluster position/energy of energetic clusters
4. Compare the TCID between TRGECL UnpackerStore and cluster position
5. Get the corresponding TC ID/TC energy from TRGECL UnpackerStore
6. Get the number of Hit TC from TRGECLUnpackerStore

2022/7/15

TRGECLDQM
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detail of low TC energy

* Cluster position mismatching

 TRGECLClusters.m_MaxTCId = 38, 273

* TRGECLClusters.m_edep = 4551.75, 183.75 [MeV] (factor : 5.25MeV/ADC)
* TRGECLUnpackerStores.m_tcid = 38, 39, 273, 570, 575

¢ TRGECLUnpackerStores.m_energy = 832, 35, 35, 274, 420

Max TC ID of TRGECLCluster : 38, 279
Max TC ID of TRGECLUnpackerStores: 38, 575

Theratio : 94395/ 1634163 ~5.8%

H.E. Cho <ECLTRG plots> 11



D

)| nvestigating the different shape D

Message ID: 792  Entry time: 2021/04/ 7 Wed 01:49 UTC

JSTTime: 2021/04/ 7 10:48 JST ’ Gu 1)
; — » Some bhabha events, especially barrel events,
Author: Taichiro Koga ) .
— Sarameter are discarded by GDL mechanism
Category: GDL Configuration * GueSS 2) o
Subject: Major prescale change of bhabha related bits ¢ Prescale aﬁeCt ETM Shape1 bUt GDI— IS Ilttle
Firmware: no change aﬂ:ected
Software: no change
Slow control: no change * Prescale Wwas Changed When start eXpl8.
Parameter: updated
Prescale of bhabha related bits are changed as follows. Exp number will be changed from 17 to 18. ¢ httpS//eI Ogbe”ezorg/el Og/TRG+OperaI|0n/792
-1 1->1600
“bhasd 1->160
-bhabha 1-=100
-bhapur 1->10
-lm13  1->100
-lml5  1->100
-clhie 1-=8
-clhume 1->0
-nlhie 1->0
-nllume 1-=0
-c3hie 1-=0
-c3lume 1-=0
-n3hie 1-=0
-n3lume 1-=0
-1lml1 1->2
-lml4  1->10

In addition, new y related bits are newly used
-fioiecll 1-=100
-yioiecll ©->1

Saved as 20210407_2_col.

2022/7/15 TRGECLDQM 12



https://elog.belle2.org/elog/TRG+operation/792

TRG GDL EvtStore run205
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* The barrel peaks appear in exp 17

 TCID : 151, 369

D

D

2022/7/15
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{(=)3DBhabha ECLTRG plots B

TRG GDL EvtStore expl8 TRG GDL EvtStore expl6

* The barrel peaks disappear in other
exp
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Random events

e Skim method » Sample information
. e ExXp24 runll84
TRG GD L . RaI?e (Trig. output) at start [Hz]: 2681.7898763
e Psnmbit: 77,78 « Integrated Luminosity [10°33 /crm2]: 628604.220558
o Ti mType: 5,6  prescale bha3d 100

* EXp17 run205

e Rate (Trig. output) at start [Hz]: 4527.37972005
* Integrated Luminosity [10"33 /cm2]: 50601.6337645
* prescale bha3d 1

* Preparing
* Expl7run209,211,213,244
* EXp26run272,67/1,1121,1260

2022/7/15 TRGECLDQM 15



The detall of Skim method

* TRG GDL
* Timtype == 5 (beam abort gab time random trigger timtype)
* Timtype == 6 (delayed_bhabha random trigger timtype)
 TRGECLUnpackerEvtStores.e hit win== 3| 4
e Psnmbit == 77 (beam abort gab time random trigger bit)
* Psnmbit == 78 (delayed bhabha random trigger bit)

2022/7/15 TRGECLDQM 16



» 3DBhabha
* Investigate two peaksin barrel el7r205
e Understand the detail of the GDL mechanism
* Compare the number of ftdl & pshm & Evt 3DBhabha.

* Random
* Prepare more run data
e Study about TRGSummary random trigger bit

e Event timing related plot (when event timing is determined by ecl trigger)
« TOP eventTO as afunction of TC energy used in event timing when event timing is
determined by ecl trigger.

2022/7/15 TRGECLDQM 17



Back up
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(=) TRGECL DQM Analysis

Raw data
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Skim method

« ECLTRG ETM
 TRGECLUnpackerEvtStore
 TRGECL Cluster

« TRG GDL
e psnmbit

2022/7/15

3D Bhabha events

e Sample information

TRGECLDQM

* Exp24 runll84

« Rate(Trig. output) at start [Hz]: 2681.7898763
* Integrated Luminosity [10"33 /cn2]: 628604.220558
 prescale bha3d 100

* EXp17 run205

e Rate (Trig. output) at start [Hz]: 4527.37972005
* Integrated Luminosity [10"33 /cm2]: 50601.6337645
* prescale bha3d 1

20



The detall of Skim method

 TRGECLUnpackerEvtStores.e evt hit win== 3|4, e evt time winz*l
 ECLTRGETM
 TRGECL UnpackerEvtStore
 TRGECLUnpackerEvtStores.e b2bhabhav ==
* TRGECL Cluster

* The energetic tc and energy of clusters from TRGECL Clusters

e (1) 1650 <36 < 190

* (2) 1600 < Ad < 2000

 (3)E(CL1) >3GeV & E(CL2) >3GeV && (E(CL1) >4.5GeV ||E(CL2) >4.5GeV)

* TRG GDL
e Psnmbit == 49,(expl6 = 50)

2022/7/15 TRGECLDQM
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The detall of analysis method

« ECLTRG ETM
* 1)TRGECL UnpackerEvtStore

* Most energetic TC/energy, cluster energy, # of cluster, # of TC, Total energy from TRGECL UnpackerEvtStore

- 2)TRGECL Cluster

* Most energetic TC/energy, cluster energy, # of cluster from TRGECL Cluster
e #of TC, Total Energy from TRGECL UnackerStore

2022/7/15 TRGECLDQM 22
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Random events

e Skim method » Sample information
. e ExXp24 runll84
TRG GD L . RaI?e (Trig. output) at start [Hz]: 2681.7898763
e Psnmbit: 77| 81,78 « Integrated Luminosity [10°33 /cm2]: 628604.220558
o TI mType 5’ 7 ” 13  prescale bha3d 100
* Preparing

* Expl7run209,211,213,244
* EXp26run272,671,1121,1260

2022/7/15 TRGECLDQM 24



The detall of Skim method

* TRG GDL
* Timtype ==5 (delayed_bhabha random trigger timtype)
e Timtype == 7 || 13 (revolution & poisson random trigger timtype)
e Psnmbit == 77 (beam abort gab time random trigger bit)
e Psnmbit == 78 (delayed bhabha random trigger bit)

2022/7/15 TRGECLDQM

25



220630




Skim method

« ECLTRG ETM
 TRGECLUnpackerEvtStore
 TRGECL Cluster

« TRG GDL
e psnmbit

2022/7/15

3D Bhabha events

e Sample information

TRGECLDQM

* Exp24 runll84

« Rate(Trig. output) at start [Hz]: 2681.7898763
* Integrated Luminosity [10"33 /cn2]: 628604.220558
 prescale bha3d 100

* EXp17 run205

e Rate (Trig. output) at start [Hz]: 4527.37972005
* Integrated Luminosity [10"33 /cm2]: 50601.6337645
* prescale bha3d 1

27



The detall of Skim method

 TRGECLUnpackerEvtStores.e hit win== 3||4
« ECLTRG ETM
 TRGECLUnpackerEvtStore
 TRGECLUnpackerEvtStores.e b2bhabhav ==
 TRGECL Cluster

* The energetic tc and energy of clusters from TRGECL Clusters

* (1) 1650 < 36 < 1900

* (2) 1600 < Ad < 2000

 (3)E(CL1) >3GeV & E(CL2) >3GeV && (E(CL1) >4.5GeV ||E(CL2) >4.5GeV)

e TRG GDL
 Psnmbit == 49

2022/7/15 TRGECLDQM 28



The detall of analysis method

« ECLTRG ETM
* 1)TRGECL UnpackerEvtStore

* Most energetic TC/energy, cluster energy, # of cluster, # of TC, Total energy from TRGECL UnpackerEvtStore

- 2)TRGECL Cluster

* Most energetic TC/energy, cluster energy, # of cluster from TRGECL Cluster
e #of TC, Total Energy from TRGECL UnackerStore

2022/7/15 TRGECLDQM 29
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Exp24 run1184 3DBhabha ECLTRG plots  [@8S
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D

)| nvestigating the different shape D

Message ID: 792  Entry time: 2021/04/ 7 Wed 01:49 UTC

JSTTime: 2021/04/ 7 10:48 JST ’ Gu 1)
; — » Some bhabha events, especially barrel events,
Author: Taichiro Koga ) .
— Sarameter are discarded by GDL mechanism
Category: GDL Configuration * GueSS 2) o
Subject: Major prescale change of bhabha related bits ¢ Prescale aﬁeCt ETM Shape1 bUt GDI— IS Ilttle
Firmware: no change aﬂ:ected
Software: no change
Slow control: no change * Prescale Wwas Changed When start eXpl8.
Parameter: updated
Prescale of bhabha related bits are changed as follows. Exp number will be changed from 17 to 18. ¢ httpS//eI Ogbe”ezorg/el Og/TRG+OperaI|0n/792
-1 1->1600
“bhasd 1->160
-bhabha 1-=100
-bhapur 1->10
-lm13  1->100
-lml5  1->100
-clhie 1-=8
-clhume 1->0
-nlhie 1->0
-nllume 1-=0
-c3hie 1-=0
-c3lume 1-=0
-n3hie 1-=0
-n3lume 1-=0
-1lml1 1->2
-lml4  1->10

In addition, new y related bits are newly used
-fioiecll 1-=100
-yioiecll ©->1

Saved as 20210407_2_col.
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https://elog.belle2.org/elog/TRG+operation/792
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P24 vs Expl7 3D Bhabha plots D
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Random events

e Skim method » Sample information
. e ExXp24 runll84
TRG GD L . RaI?e (Trig. output) at start [Hz]: 2681.7898763
e Psnmbit: 77,78 « Integrated Luminosity [10°33 /crm2]: 628604.220558
o Ti mType: 5,6  prescale bha3d 100

* EXp17 run205

e Rate (Trig. output) at start [Hz]: 4527.37972005
* Integrated Luminosity [10"33 /cm2]: 50601.6337645
* prescale bha3d 1

* Preparing
* Expl7run209,211,213,244
* EXp26run272,67/1,1121,1260
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The detall of Skim method

* TRG GDL
* Timtype == 5 (beam abort gab time random trigger timtype)
* Timtype == 6 (delayed_bhabha random trigger timtype)
 TRGECLUnpackerEvtStores.e hit win== 3| 4
e Psnmbit == 77 (beam abort gab time random trigger bit)
* Psnmbit == 78 (delayed bhabha random trigger bit)
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D

Exp24 run1184 timtype Random I

TRG GDL beam abort TRG GDL delayed bhabha

Hit TG ID Hit TG 81D TG Energy (ADC)
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* No event in timtype
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D

. Exp24 run1184 timtype Random D

<\
Ny,

Data on kekcc HLT DQM « Dataon kekcc has no
entry at timtype 6, but
timtype hGDL_timtype_all HLT DQM pl Ot has
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TRG GDL beam abort

TRG

Exp24 run1184 psnm Random

GDL delayed bhabha
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3Dbhabha bit result

Hit TC 1D HitTC 81D
h_TCid h_TCthetald

Entfe mEl Enie 7S * The finding logic of the most/second
energetic TC/Cluster was modified.

* Previous

4000
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- 1)Find most/second energetic cluster from
TRGECLUnpackerSumStore

TCID

= h_n_TChit_event N h_Cluster
: niies £l : ivles KLz - 2)Find most/second energetic TC ID/energy from cluster
= - position of 1).
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events

3Dbhabha bit result

New
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3Dbhabha bit result check <D
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pThe detail of mismatching

=

* 3D Bhabha mismatching with trg b it
- EvtStore mism atching

- UnpackerStore mism atching
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detail of UnpackerEvtStore mismatching

* Case 1 : The Hitwindow of two cluster for 3D
bhabha is not evt_win(3,4).
- TRGECLUnpackerStores.m _tcid = 21,73,74,491,534, 539
- TRGECLUnpackerStores.m _time = 23,400,386, 44,405, 393
- TRGECLUnpackerStores.m _hit_win = 3,6,6, 3,6, 6
- TRGECLUnpackerStores.m _revo_fam = 46,46,46, 46, 46, 46
- TRGECLUnpackerStores.m _energy = 21,28, 1053, 141,158,585
- TRGECLUnpackerEvtStores.e_ncl = 2
- TRGECLUnpackerEvtStores.e_I1T_revo = 1131
- TRGECLUnpackerEvtStores.e_evt_win = 3
- TRGECLUnpackerEvtStores.e_clhedkirgindew ef twoicluzter for 3 bhabha is not evt win.

How can | check L1 timing shift?
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detail of UnpackerEvtStore mismatching

* Case 2 : The Hitwindow of two cluster
for 3D bhabha is mixing.

- TRGECLUnpackerStores.m _tcid = 22,32,63,64,114,168, 435,
439,455, 460,526,559, 566

- TRGECLUnpackerStores.m _time = 48, 149,543,540, 140, 133,
143,141,125, 144,531,44,120

- TRGECLUnpackerStores.m _hit_win = 4,4,7,7,4,4,4,4,3,4,7,
3,3

- G rStores.m _revo _fam = 59,59,59,59,59, 59,

ECLUnpack
5

R e
9,59,59,59, 9, 59,509
R
3

GECLUnpackerStores.m _en = 113,824,519,6Q05,.1.16, : .
,47,31,37,99,751,70,‘32 errhgeyH|tW|nd30Wo%‘twoCluster(%or?)bb(habhals mixing.
In Ith_is case, Hit windows of two clusters are 7 and 4.

RGECLUnpackerEvtStores.e _epda ¥ Hf Cast 1 is six. Eff: 5/39939 = 0.0125%

RGECLUnpackerEvtStores.e_cTherteofddalel24s bne. Ef: 4/39939 3 0.0025%

T
5

T

2

- TRGECLUnpackerEvtStores.e_n
T

T

27 ,23

events detall
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../Documents/3DBhabha_Evterror.txt

D

‘yThe detail of UnpackerStore mismatching D

Following the definition of 3DBhabha

* Case 1 : Hit TC =2 At least two energetic cluster energy > ~570ADC (3GeV).
- TRGECLUnpackerStores.m _tcid = 528
- TRGECLUnpackerStores.m _time = 109
- TRGECLUnpackerStores.m _hit_win = 3
- TRGECLUnpackerStores.m _revo_fam = 67

- TRGECLUnpackerStores.m _energy = 24

* Case 2 : HIit TC >2
- 'EI;Z?ECLUnpackerStores.m_tcid = 129,132,180, 189,218,314,388, 402, 452,
- TRGECLUnpackerStores.m _time = 47,24,41,52,65,35,46,54,31,80
- TRGECLUnpackerStores.m _hit_win = 3,3,3,3,3,3,3,3,3,3
- TRGECLUnpackerStores.m _revo_fam = 28,28,28,28,28,28,28,28,28, 28
- TRGECLUnpackerStores.m _energy = 154,28,34,57,20,35,149,20,22,25
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#The detail of UnpackerStore mismatching <D

¥
<\, s

e S

Following the definition of 3DBhabha

* Case 3 :Hit TC =0 At least two energetic cluster energy > ~570ADC (3GeV).

- TRGECLUnpackerStores.m _tci

d =0 The case 3 has no TC hit, but the 3DBhabha of trg_bit is on
AL AR R The # of Case 1 is two. Eff: 2/39939 = 0.005%
 TRGECLUNobackerStores m it The # of Case 2 is two. Eff: 2/39939 = 0.005%

“win = -9995 - The # of Case 3 is two. Eff: 2/39939 = 0.005%
- TRGECLUnpackerStores.m _rev

o _fam = -9999
- TRGECLUnpackerStores.m _en eventSdeta"

ergy = 0
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../Documents/3DBhabha_error.txt

Radom trigger related plots

Hit TC ID Hit TC 81D TC Energy (ADC)
h_TCld h_TCthetald h_TCEnergy
Entries 17459 ; Entries 17459 Entries 17459
10* | i 104
10J 3 103
10° F 10°
0E
ne
0
#Theata ID ADC
Cluster Energy (ADC) N(TC) N(Cluster)
h_CIEnergy h_n_TChit_event h_Cluster
il Entries 1030 Entries 17098 Entries 17098
. 10t
10° 0°
10°
10
10
B 1
1 rl 1 1 1 1 1 1 1
200 400 600 8O0 1000 1200 1400 0 5 10 15 20 25 30 Kl 40 16 18 20
ADC N(TC) N(Cluster)
Total TC Energy (ADC) ECL Trigger Bit [To do]
h_TotalEnergy h_ECL_TriggerBit
Entries 17098 Entries 17098
10* w0t

ADC
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"/77
/" f'%\

iepModified condition

=
=23

* 3D Bhabha trigger
*TRGECLUnpackerEvtStores.e_b2bhabhayv

= = 1
*Random tirgger
*Psnmbit 77 == 1 (TRG random bit)
*TRGECLUnpackerEvtStores.e_evt_win == 3
|| 4
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3Dbhabha bit result B

New

D

Previous

Hit TC ID HitTC 81D
i h_TCld | , ___h_TCthetald | Hit TG ID Hit TC 81D
pon | Entries 3268326 | , xn [ Entries 3268326 | h_TCld | [ h_TCthetald
8 osf- Y | Entries 79878 | [ Entries 79878 |
8 8 2 3
E 2 i 16000
a0 o 14000
150:_ 5 12000
E 3 10000F-
100f- 5 aooo;—
- 6000
sof” ? 4000~
E 1 2000F
1 1 ] | E
TCID L o P 0 o 00
TCID
N(TC) N(Cluster)
N(TC) N(Cluster)
lE i h—n—TCh't—evﬁ?sM% | 9 e B ilusier T634763 | [ h_n_TChit_event h_Cluster |
, [ Entries |, [ Enfries | ] [Eniries 39947 | ] [Entries 39941 |
5 3 :_ § @ :_ 120005— 120005—
e Aot 10000 10000~
3 f_ 3 :_ s000F- 8000
3 F 6000~ 6000~
200 200— E -
E C 4000~ 4000~
w0 100c 2000 2000
E 1 1 L 1 = 1 E 1 L L 1 L 1 £ 1 L L 1 —L L E 1 L L 1 L L
@ 5 0 5 20 %5 30 3 T @ 7] 5B 10 12 T 6 18 2 5 10 5 20 %5 30 3 T L 2 58 0 12 16 182
N(TC} N(Cluster) N(TC) N(Cluster)
TC Energy (ADC) Cluster Energy (ADC) TC Energy (ADC) Cluster Energy (ADC)
h_TCEnergy | h_CIEnergy | __h_TCEnergy | __h_ClEnergy |
[ Entries 3268326 | x1o’ [ Entries 3268326 | o e [ Entries 79878 | [ Entries 79878 |
r 2 = Z E 2 000
S000DE § o : £ : aso0f-
80000~ C 3 a0k
70000 8o~ 3 3
60000~ r 3 500
50000~ 6o 3 2000E
20000~ L 1500F-
E 40— E
30000F- 3 6 1000F-
oot ut oot
100005_ ’ ‘ ) ‘ . : | C ‘ . ‘ . ‘ | r el E iy b 0ty b —alu L yiy Eu ‘50 ot qiey bl
Q 700 i) ‘500 0 007 700 SE] Q i) 500 0 00T 700 SE] fADC] fADC]
[ADC] [ADC]
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3Dbhabha bit result check <D

TC Energy (ADC) Most Energetic TC Energy (ADC) Second Energetic TC Energy (ADC) Most Energetic TC Energy (ADC)
h_TCEnergy h_TCEnergy1 h_TCEnergy2 h_narrow TCEnergy1
Entries 3268326 Entries 1634163 Entries 1634163 - Entries 1634163 | o T h e p | ots | OO0 k S
o000 f G - §
7oom | s m ore clear for
30000 = — B0000 .
: shifters.
oo -
S0000 L
0000 -
B0000 B
40000 =
0000 = 40000 =
400 s00m b edulig
0000 -
20000 = 20000 =
20000 =
10000 L 00D =
10000 =
o e firE P P s T LW o Ll [IFFIFE E r L rEE [ i I P e T T
Q 200 400 800 &0 1000 1200 1400 0 200 40§00 300 1000 1200 14 Q 200 400 500 &00 1000 1200 1400 0 S0 100 150 200 230 @0 0 400
ADC) ADC) ADC) ADC)
Cluster Energy (ADC) Most Energetic Cluster Energy (ADC) Second Energetic cluster Energy (ADC) Most Energetic Cluster Energy (ADC)
h_CIlEnergy h_ClEnergy1 h_CIlEnergy2 h_narrowCIEnergy1
s Entries 3268326 . Entries 1634163 . Entries 1634163 Entries 1634163
9 3 3 @
i Rl = 500 s [
L 5 5 @
a | 0 . wal
L an L & oap
wl 40 L 0 04 =
x b 2 il I
o FrEre A .S P P P I e a MEE N e 1 a aaa el Ml L e T a FETIFEET] PRI PETTI ETET1 FTET1 ARUTI T T
a 200 400 [=1l] 300 1000 1200 1400 1] 20 400 a0 a0 1000 1200 40 a 00 400 B0 300 1000 1200 1400 1] a0 100 130 20 230 0 a0 400
ADC) [ADC) ADC) [ADC]
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Random trigger related plots

Hit TC ID Hit TC 81D TC Energy (ADC)
h_TCld h_TCthetald h_TCEnergy
Entries 17459 ; Entries 17459 Entries 17459
10* | i 104
10J 3 103
10° F 10°
0E
ne
0
#Theata ID ADC
Cluster Energy (ADC) N(TC) N(Cluster)
h_CIEnergy h_n_TChit_event h_Cluster
il Entries 1030 Entries 17098 Entries 17098
. 10t
10° 0°
10°
10
10
B 1
1 rl 1 1 1 1 1 1 1
200 400 600 8O0 1000 1200 1400 0 5 10 15 20 25 30 Kl 40 16 18 20
ADC N(TC) N(Cluster)
Total TC Energy (ADC) ECL Trigger Bit [To do]
h_TotalEnergy h_ECL_TriggerBit
Entries 17098 Entries 17098
10* w0t

-
{

ADC
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ECLTRG Background study(BGoverlay)

Task list in LS1 and Future

Subgroup = Task Person 1/2022 4f2022 7/2022 10/2022 1/2023 42023
General (LS1)

General (physics run)

General (Ehut ON) by July TED TBD

DAQ PCled40 @ Yun-Tsung Lai commissioning = commissioning | copper—PCledd  TBD TBD stability test ?
ECLTRG ECLTRG @ Unno Yuji

Background

study for high

lumi/BG

ECLTRG ECLTRG ETM @ Shintaro Ito
UT3->UT4 @ Unno Yuji

ECLTRG ECLTRG hie, @ Junhao Yin
bhabha, etc. @ Christopher Hearty
logic for high
lumi/BG

ECLTRG ECLTRG @ Eunji Jang
calibration,
automation

ECLTRG ECLTRG TBD ( @ Unno Yuji )
software

(database, tsim)
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) TRGECL DQM Study

* Data sample
* Run 24 exp 1184
* The number of events : ~12M

* Contents
* TC Hit map with various E range
* 3DBhabha plots

* Random trigger plots [to do]

2022/7/15

TRGECL DQM
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TC Hit map with various TC E range

TRGECL DQM needs plots with various
TC energy range for the energy related
error.

 Conversion factor : 5.25 MeV/ADC

1t range : 0.1 GeV < TC Energy < 0.5
GeV

2" range: 0.5 GeV < TC Energy < 3.0
GeV

3" range: 3.0 GEV < TC Energy

2022/7/15

TRGECL DQM
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The plots with 3D Bhabha bit on

Hit TC ID

h_TCid

| Entries

77093 |

700]

events

600}

500]

400]

300}

200]

100]

h_n_TChit_event

Entries

39947 |

12000 E—
10000 f—
8000F
60005—
40005—

2000~

TC Energy (ADC)

h_TCEnergy

[ Entries

|
77093 |

2200]
2000]

events

1800
1600
1400
1200
1000
800|
600}
400]
200}

Il
Ry 200 200

Il Il ! | 1
500 800 000 T200 1400

[ADC]

events

16000

14000 :

12000

10000

8000

6000

4000

2000

Hit TC 0 ID

h_TCthetald |

| Entries

77093 |

12000

10000

8000[

6000

4000

2000

N(Cluster)

* Statistic ; ~40K

h_Cluster

| Entries

|
39947 |

3500

3000

2500

2000

1500

1000

1
14 16 18 2
N(Cluster)

Cluster Energy (ADC)

h_CIEnergy

| Entries

|
77093 |

! | | ! | 1
700 500 800 1000 200 200

[ADC]

Definition of the 3D Bhabha bit on

* TRG output bit #49 : ecl_3dbha and !veto
* m_psnmBits->GetValue(1) >> 17 == 1

2022/7/15

TRGECL DQM
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“¥The plots with 3D Bhabha bit on I

Hit TC ID Hit TC 0 ID Definition Of the plots

| h_TCId | | h_TCthetald |
| Entries 77093 | | Entries 77093 |

B * Hit TC ID : Hit map of Most Energetic TC and Second Energetic TC
: * Hit TC theta ID : Theta Hit map of Most Energetic TC in each two
Clusters.

| * N(TC) : The number of hit TCs from "EvtStores.e_etc"

* N(Cluster) : The number of clusters from "EvtStores.s_ncl"

N(TC) N(Cluster)

' h_n_TChit_event39941 | [ N h_Cluster — . .
00000 3 = ' F ' '« TC Energy : TC Energy of most Energetic TCs in each two Clusters.
°°°°° ] * Cluster Energy : each "two" cluster Energy
Example
™ = * Hit TCID(energy): 7(45), 10(1170), 549(412), 552(277)
TCEne|rgy(ADC) A ToEReTay | C|usterErergy(ADC)h_CIEnergy | ° Hl _t TC |D 10' 5 49

| Entries 77093 | [ Entries 77093 |

* Hit TC theta ID : 2, 17
* TC Energy : 1170, 412
* Cluster Energy : 1215, 689

S o N @ @
o g @ 8 a9 & g
8 8 8 8 & & g

s 3 8 8 3 3
r.J._.,.'..n”nnluu||u||uu|uu||u

X,

9

g

...................
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The plots with 3D Bhabha bit on D

Belle I
TC Energy (ADC) Most Energetic TC Energy (ADC) Second Energetic TC Energy (ADC) Most Energetic TC Energy (ADC)
h_TCEnergy h_TCEnergy1 h_TCEnergy2 h_narrowTCEnergy1 ® TC E ne rgy an d C | u Ste r E ne rgy
: Entries 77093 . Entries 39889 . Entries 37204 . Entries 39889
=F o o are from most/second ener-
1800 B 160 | .
getic TC/cluster.
1400 | 120 :-
1200 = ok
1000 =
a0 B
800 |
&0 | & b
400 40
200 nE
0 aialiaals o By 1S Lo bnale ey Ligrnby o]
600 800 1000 1200 1400 600 800 1000 1200 1400 600 800 1000 1200 1400 1] 20 40 60 @80 100 120 140 180 180 200
[ADC] [ADC] [ADC] [ADC]
Cluster Energy (ADC) Most Energetic Cluster Energy (ADC) Second Energetic cluster Energy (ADC) Most Energetic TC Energy (ADC)
h_CIEnergy h_CIEnergy1 h_CIEnergy2 H_narrowCIEnergy1
Entries 77093 Entries 39889 Entries 37204 o Entries 39889
; : I § 180 _
b
160 |
140 £
120 |-
100 |-
80 |-
80 b=
E 40 =
20 =
'ELLI...I ..|...|...|...|.|.“|. bl 3 | DU TR T P
1000 1200 1400 600 800 1000 1200 1400 200 400Q 500 800 1000 1200 1400 [1] 20 40 60 @80 100 120 140 180 180 200
[ADC] [ADC] [ADC] [ADC]
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Belle I

TC Energy (ADC) Most Energetic TC Energy (ADC) Most Energetic TC Energy (ADC)
h_TCEnergy h_TCEnergy1 h_narrowTCEnergy1 ® TC E ne rgy an d C | u Ste r E ne rgy
: Entries 77093 . Entries 39889 . Entries 39889
: F : S 200
=F e are from most/second ener-
1800 w0 F M
getic TC/cluster.
o0 F 120
1200 = ok
1000 =
“F * But some cluster energy lower
600 | L
= N than 200 ADC (~1 GeV)
a AP R Y T 05... FTY ks o190 TN DO SR D] IO S
600 800 1000 1200 1400 600 800 1000 1200 1400 1] 20 40 460 a0 100 120 140 180 180 200
[ADC] [ADC] [ADC] [ADC]
Cluster Energy (ADC) Most Energetic Cluster Energy (ADC) Second Energetic cluster Ene: C) Most Energetic TC Energy (ADC)
h_CIEnergy h_CIEnergy1 oCIEnergy2 H_narrowCIEnergy1
Entries 77093 Entries 39889 . Entries 37204 ’ Entries 39889

>

evelLs

L~
|~

L,

| D Y PN TN I
200 <400ff 600 00 1000 1200 1400 600 800 1000 1200 1400 800 1000 1200 1400 00 120 140 180 180 200
an oo
[ADC] ! L i ol —
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3Dbhabha bit result check-log scale B

TC Energy (ADC) Most Energetic TC Energy (ADC) Second Energetic TC Energy (ADC) Most Energetic TC Energy (ADC)
h_TCEnergy h_TCEnergy1 h_TCEnergy?2 h_narrowTCEnergy1 o T h e | ots | e k S
i Entries 3268326 . Entries 1634163 i Entries 1634163 ¥ Entries 1634163 P
5 m ore clear for
I 1] 1] @ .
shifters.
0’ 1w’ - 0’
10’ 107 10n°
10 10 g 10
. L o T O NG | OE { ANUPRRRR, (PN [
1] 200 400 an 00 1000 1200 1400 Q 200 400 a0 g00 1000 1200 1400 Q 200 400 (-1l] o0 1000 1200 1400
[ADC] [ADC] [ADC]
Cluster Energy (ADC) Most Energetic Cluster Energy (ADC) Second Energetic cluster Energy (ADC) Most Energetic Cluster Energy (ADC)
h_CIEnergy h_CIEnergy1 h_ClEnergy2 h_narrowCIEnergy1
Entries 3268326 Entries 1634163 Entries 1634163 Entries 1634163
210. 210. g
4 20 F B ok
4] ] [H]
L 1w
a 1F
© w L
0 i’ -
107
LN § 10 F
10 e
1r...I...I 1 1 1 1 1 'E ol | | I TP T T TEE P N P P P e h AT CEET FEE T CNT NIRRT FERTAATNTH FRUTY
1] 20 400 an 00 1000 1200 1400 Q 200 400 ao0 g00 1000 1200 1400 Q 200 400 (-1l] o0 1000 1200 1400 Q a0 100 130 200 230 o] =0 400
[ADC] [ADC] [ADC] [ADC]
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