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3D Bhabha events

● Skim method
● ECLTRG ETM

● TRGECLUnpackerEvtStore
● TRGECLCluster

● TRG GDL 
● psnmbit

TRGECLDQM 32022/7/15

● Sample information
● Exp24 run1184

● Rate (Trig. output) at start [Hz]: 2681.7898763
● Integrated Luminosity [10^33 /cm^2]: 628604.220558
● prescale bha3d 100

● Exp17 run205
● Rate (Trig. output) at start [Hz]: 4527.37972005
● Integrated Luminosity [10^33 /cm^2]: 50601.6337645
● prescale bha3d 1
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The detail of analysis method 

● ECLTRG ETM
● 1)TRGECLUnpackerEvtStore

● Most energetic TC/energy, cluster energy, # of cluster, # of TC, Total energy from TRGECLUnpackerEvtStore
● 2)TRGECLCluster

● Most energetic TC/energy, cluster energy, # of cluster from TRGECLCluster
● # of TC, Total Energy from TRGECLUnackerStore

TRGECLDQM 52022/7/15



Exp24 run1184 3DBhabha ECLTRG Clueter

TRGECLDQM 62022/7/15

ETM EvtStore ETM Cluster TRG GDL



Exp24 run1184 3DBhabha ECLTRG EvtStore 

TRGECLDQM 72022/7/15

ETM EvtStore ETM Cluster TRG GDL



Exp24 run1184 3DBhabha ECLTRG Cluster

TRGECLDQM 82022/7/15

ETM EvtStore

● Skim method :
●  TRGECLUnpackerEvtStores.e_b2bhabhav == 1 

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



The 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, 558, 562, 563

● TRGECLUnpackerStores.m_energy = 109, 1007, 40, 120, 454, 167

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

H.E. Cho 9<ECLTRG plots>

● TCID 562 is real energetic TC
● TRGECLCluster said 563 is energetic TC
●

● The ratio : 116336 / 1634163~7.1%



Exp24 run1184 3DBhabha ECLTRG plots

TRGECLDQM 102022/7/15

ETM EvtStore

● Skim method :
●  TRGECLUnpackerEvtStores.e_b2bhabhav == 1 

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



The 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
 

H.E. Cho 11<ECLTRG plots>

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

● The ratio : 94395 / 1634163 ~5.8%



Investigating the different shape

TRGECLDQM 122022/7/15

● Guess 1) 
● Some bhabha events, especially barrel events, 

are discarded by GDL  mechanism  
● Guess 2)

● Prescale affect ETM shape, but GDL is little 
affected. 

● Prescale was changed when start exp18. 

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

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


Exp17 3DBhabha ECLTRG plots

TRGECLDQM 132022/7/15

TRG GDL EvtStore run205

● The barrel peaks appear in exp 17
● TCID : 151, 369

TRG GDL EvtStore run219



3DBhabha ECLTRG plots

TRGECLDQM 142022/7/15

TRG GDL EvtStore exp18

● The barrel peaks disappear in other 
exp 

TRG GDL EvtStore exp16



Random events

● Skim method
● TRG GDL 

● Psnmbit : 77,78
● TimType : 5,6

TRGECLDQM 152022/7/15

● Sample information
● Exp24 run1184

● Rate (Trig. output) at start [Hz]: 2681.7898763
● Integrated Luminosity [10^33 /cm^2]: 628604.220558
● prescale bha3d 100

● Exp17 run205
● Rate (Trig. output) at start [Hz]: 4527.37972005
● Integrated Luminosity [10^33 /cm^2]: 50601.6337645
● prescale bha3d 1

● Preparing
● Exp17 run209,211,213,244
● Exp26 run272,671,1121,1260



The detail 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

● Psnmbit == 77 (beam abort gab time random trigger bit)
● Psnmbit == 78 (delayed_bhabha random trigger bit)

TRGECLDQM 162022/7/15



To do
● 3DBhabha

● Investigate two peaks in barrel e17r205
● Understand the detail of the GDL mechanism

● Compare the number of ftdl & psnm & Evt 3DBhabha.

● Random
● Prepare more run data
● Study about TRGSummary random trigger bit

● Event timing related plot (when event timing is determined by ecl trigger)
● TOP eventT0 as a function of TC energy used in event timing when event timing is 

determined by ecl trigger.

TRGECLDQM 172022/7/15



Back up

18
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TRGECL DQM Analysis

192022/7/15

Raw data

ECLTRG 
3DBhabha

GDL 3DBhabha



3D Bhabha events

● Skim method
● ECLTRG ETM

● TRGECLUnpackerEvtStore
● TRGECLCluster

● TRG GDL 
● psnmbit

TRGECLDQM 202022/7/15

● Sample information
● Exp24 run1184

● Rate (Trig. output) at start [Hz]: 2681.7898763
● Integrated Luminosity [10^33 /cm^2]: 628604.220558
● prescale bha3d 100

● Exp17 run205
● Rate (Trig. output) at start [Hz]: 4527.37972005
● Integrated Luminosity [10^33 /cm^2]: 50601.6337645
● prescale bha3d 1



The detail of Skim method 

● TRGECLUnpackerEvtStores.e_evt_hit_win ==  3 || 4, e_evt_time_win ±1
● ECLTRG ETM

● TRGECLUnpackerEvtStore
● TRGECLUnpackerEvtStores.e_b2bhabhav == 1

● TRGECLCluster
● The energetic tc and energy of clusters from TRGECLClusters
● (1) 165  < Σθ < 190∘ ∘
● (2) 160  < Δϕ < 200∘ ∘
● (3) E(CL1) > 3 GeV & E(CL2) > 3 GeV && (E(CL1) > 4.5 GeV || E(CL2) > 4.5 GeV)

● TRG GDL 
● Psnmbit == 49,(exp16 = 50)

TRGECLDQM 212022/7/15



The detail of analysis method 

● ECLTRG ETM
● 1)TRGECLUnpackerEvtStore

● Most energetic TC/energy, cluster energy, # of cluster, # of TC, Total energy from TRGECLUnpackerEvtStore
● 2)TRGECLCluster

● Most energetic TC/energy, cluster energy, # of cluster from TRGECLCluster
● # of TC, Total Energy from TRGECLUnackerStore

TRGECLDQM 222022/7/15



Back up

23



Random events

● Skim method
● TRG GDL 

● Psnmbit : 77 || 81,78
● TimType : 5, 7  || 13

TRGECLDQM 242022/7/15

● Sample information
● Exp24 run1184

● Rate (Trig. output) at start [Hz]: 2681.7898763
● Integrated Luminosity [10^33 /cm^2]: 628604.220558
● prescale bha3d 100

● Preparing
● Exp17 run209,211,213,244
● Exp26 run272,671,1121,1260



The detail of Skim method 

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

TRGECLDQM 252022/7/15



220630



3D Bhabha events

● Skim method
● ECLTRG ETM

● TRGECLUnpackerEvtStore
● TRGECLCluster

● TRG GDL 
● psnmbit

TRGECLDQM 272022/7/15

● Sample information
● Exp24 run1184

● Rate (Trig. output) at start [Hz]: 2681.7898763
● Integrated Luminosity [10^33 /cm^2]: 628604.220558
● prescale bha3d 100

● Exp17 run205
● Rate (Trig. output) at start [Hz]: 4527.37972005
● Integrated Luminosity [10^33 /cm^2]: 50601.6337645
● prescale bha3d 1



The detail of Skim method 

● TRGECLUnpackerEvtStores.e_hit_win ==  3 || 4
● ECLTRG ETM

● TRGECLUnpackerEvtStore
● TRGECLUnpackerEvtStores.e_b2bhabhav == 1

● TRGECLCluster
● The energetic tc and energy of clusters from TRGECLClusters
● (1) 165  < Σθ < 190∘ ∘
● (2) 160  < Δϕ < 200∘ ∘
● (3) E(CL1) > 3 GeV & E(CL2) > 3 GeV && (E(CL1) > 4.5 GeV || E(CL2) > 4.5 GeV)

● TRG GDL 
● Psnmbit == 49

TRGECLDQM 282022/7/15



The detail of analysis method 

● ECLTRG ETM
● 1)TRGECLUnpackerEvtStore

● Most energetic TC/energy, cluster energy, # of cluster, # of TC, Total energy from TRGECLUnpackerEvtStore
● 2)TRGECLCluster

● Most energetic TC/energy, cluster energy, # of cluster from TRGECLCluster
● # of TC, Total Energy from TRGECLUnackerStore

TRGECLDQM 292022/7/15



Exp24 run1184 3DBhabha ECLTRG plots

TRGECLDQM 302022/7/15

ETM EvtStore ETM Cluster TRG GDL



Exp24 run1184 3DBhabha ECLTRG plots

TRGECLDQM 312022/7/15

● Cluster Energy shape is strange
● But Total energy and two cluster 

energy sum plots are reasonable.



Investigating the different shape

TRGECLDQM 322022/7/15

● Guess 1) 
● Some bhabha events, especially barrel events, 

are discarded by GDL  mechanism  
● Guess 2)

● Prescale affect ETM shape, but GDL is little 
affected. 

● Prescale was changed when start exp18. 

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

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


Exp17 run205 3DBhabha ECLTRG plots

TRGECLDQM 332022/7/15

ETM EvtStore ETM Cluster TRG GDL



Exp24 vs Exp17 3D Bhabha plots

TRGECLDQM 342022/7/15

Exp24 Cluster Exp17 Cluster

● The flat shape in exp24 data, but 
the end cap dominant shape in 
exp17

● Same skim & analysis method 
● The different experiment number
● . 



Exp17 run205 3DBhabha ECLTRG plots

TRGECLDQM 352022/7/15

TRG GDL EvtStore TRG GDL Cluster

● The barrel peaks appear in both 
analysis method



Exp17 run205 3DBhabha ECLTRG plots

TRGECLDQM 362022/7/15

ETM EvtStore ETM Cluster TRG GDL



Random events

● Skim method
● TRG GDL 

● Psnmbit : 77,78
● TimType : 5,6

TRGECLDQM 372022/7/15

● Sample information
● Exp24 run1184

● Rate (Trig. output) at start [Hz]: 2681.7898763
● Integrated Luminosity [10^33 /cm^2]: 628604.220558
● prescale bha3d 100

● Exp17 run205
● Rate (Trig. output) at start [Hz]: 4527.37972005
● Integrated Luminosity [10^33 /cm^2]: 50601.6337645
● prescale bha3d 1

● Preparing
● Exp17 run209,211,213,244
● Exp26 run272,671,1121,1260



The detail 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

● Psnmbit == 77 (beam abort gab time random trigger bit)
● Psnmbit == 78 (delayed_bhabha random trigger bit)

TRGECLDQM 382022/7/15



Exp24 run1184 timtype Random 

TRGECLDQM 392022/7/15

TRG GDL beam abort TRG GDL delayed_bhabha

● Not enough sample
● No event in timtype 

delayed bhabha



Exp24 run1184 timtype Random 

TRGECLDQM 402022/7/15

● Data on kekcc has no 
entry at timtype 6, but 
HLT DQM plot has 
many entries at timtype 
6.

Bin 6 is zero!

HLT DQM Data on kekcc



Exp24 run1184 psnm Random 

TRGECLDQM 412022/7/15

TRG GDL beam abort TRG GDL delayed_bhabha

● Not enough sample



220613



3Dbhabha bit result 

       The finding logic of the most/second
   energetic TC/Cluster was modified.

 Previous
   1)Find most/second  energetic cluster  from

TRGECLUnpackerSumStore

   2)Find most/second   energetic TC ID/energy   from cluster
  position of 1).

 New
   1)Find most/second  energetic cluster  from

TRGECLUnpackerEvtStore

   2)Find most/second   energetic TC ID/energy  from
TRGECLUnpackerStore

H.E. Cho 43<ECLTRG plots>



3Dbhabha bit result 

    T h e p l o t s l o o k s r e a s o n a b l e .

     T h e l o w e n e r g y e v e n t s
 a l m o s t d i s a p p e a r e d

H.E. Cho 44

Old

New

<ECLTRG plots>



3Dbhabha bit result check

    L o w T C e n e r g y
    e v e n t s a r e s t i l l e x i s t

  e v e n t h o u g h
r e d u c i n g

   T h e E v t S t o r e
 m i s m a t c h i n g

   r e m a i n s i n r i g h t
 t w o p l o t s .

H.E. Cho 45<ECLTRG plots>



The detail of mismatching

       3 D B h a b h a m i s m a t c h i n g w i t h t r g b i t
   E v t S t o r e m i s m a t c h i n g
   U n p a c k e r S t o r e m i s m a t c h i n g

H.E. Cho 46<ECLTRG plots>



The detail of UnpackerEvtStore mismatching

             C a s e 1 : T h e H i t w i n d o w o f t w o c l u s t e r f o r 3 D
   b h a b h a i s n o t e v t _ w i n ( 3 , 4 ) .

   T R G E C L U n p a c k e r S t o r e s . m _ t c i d = 2 1   , 7 3 , 7 4  , 4 9 1   , 5 3 4 , 5 3 9

        T R G E C L U n p a c k e r S t o r e s . m _ t i m e = 2 3 , 4 0 0 , 3 8 6 , 4 4 , 4 0 5 , 3 9 3

   T R G E C L U n p a c k e r S t o r e s . m _ h i t _ w i n = 3   , 6 , 6  , 3   , 6 , 6

        T R G E C L U n p a c k e r S t o r e s . m _ r e v o _ f a m = 4 6 , 4 6 , 4 6 , 4 6 , 4 6 , 4 6

   T R G E C L U n p a c k e r S t o r e s . m _ e n e r g y = 2 1   , 2 8 , 1 0 5 3 ,  1 4 1   , 1 5 8 , 5 8 5

   T R G E C L U n p a c k e r E v t S t o r e s . e _ n c l = 2

   T R G E C L U n p a c k e r E v t S t o r e s . e _ l 1 _ r e v o = 1 1 3 1

   T R G E C L U n p a c k e r E v t S t o r e s . e _ e v t _ w i n = 3

   T R G E C L U n p a c k e r E v t S t o r e s . e _ c l _ e n e r g y [ 6 ] = 1 4 1   , 2 1          , 0 , 0 , 0 , 0

H.E. Cho 47

The Hit window of two cluster for 3D bhabha is not evt_win.

How can I check L1 timing shift?

<ECLTRG plots>



The detail of UnpackerEvtStore mismatching

           C a s e 2 : T h e H i t w i n d o w o f t w o c l u s t e r
    f o r 3 D b h a b h a i s m i x i n g .

   T R G E C L U n p a c k e r S t o r e s . m _ t c i d = 2 2  , 3 2   , 6 3 , 6 4     , 1 1 4 , 1 6 8 , 4 3 5 ,
  4 3 9 , 4 5 5 , 4 6 0    , 5 2 6 , 5 5 9 , 5 6 6

         T R G E C L U n p a c k e r S t o r e s . m _ t i m e = 4 8 , 1 4 9 , 5 4 3 , 5 4 0 , 1 4 0 , 1 3 3 ,
      1 4 3 , 1 4 1 , 1 2 5 , 1 4 4 , 5 3 1 , 4 4 , 1 2 0

   T R G E C L U n p a c k e r S t o r e s . m _ h i t _ w i n = 4  , 4   , 7 , 7       , 4 , 4 , 4 , 4 , 3 , 4   , 7 ,
 3 , 3

         T R G E C L U n p a c k e r S t o r e s . m _ r e v o _ f a m = 5 9 , 5 9 , 5 9 , 5 9 , 5 9 , 5 9 ,
      5 9 , 5 9 , 5 9 , 5 9 , 5 9 , 5 9 , 5 9

   T R G E C L U n p a c k e r S t o r e s . m _ e n e r g y = 1 1 3  , 8 2 4   , 5 1 9 , 6 0 5   , 1 1 6 ,
    2 3 , 4 7 , 3 1 , 2 7 , 9 9    , 7 5 1 , 7 0 , 3 2

   T R G E C L U n p a c k e r E v t S t o r e s . e _ n c l = 6

   T R G E C L U n p a c k e r E v t S t o r e s . e _ e v t _ w i n = 4

   T R G E C L U n p a c k e r E v t S t o r e s . e _ c l _ e n e r g y [ 6 ] = 1 1 6   , 9 9       , 4 7 , 3 1 ,
   2 7 , 2 3

H.E. Cho 48

The Hit window of two cluster for 3D bhabha is mixing.
In this case, Hit windows of two clusters are 7 and 4.

The # of Case 1 is six. Eff: 5/39939 ≈ 0.0125%
The # of Case 2 is one. Eff: 1/39939 ≈ 0.0025%

events detail

<ECLTRG plots>

../Documents/3DBhabha_Evterror.txt


The detail of UnpackerStore mismatching

      C a s e 1 : H i t T C ≤ 2   

   T R G E C L U n p a c k e r S t o r e s . m _ t c i d = 5 2 8

   T R G E C L U n p a c k e r S t o r e s . m _ t i m e = 1 0 9

   T R G E C L U n p a c k e r S t o r e s . m _ h i t _ w i n = 3

   T R G E C L U n p a c k e r S t o r e s . m _ r e v o _ f a m = 6 7

   T R G E C L U n p a c k e r S t o r e s . m _ e n e r g y = 2 4

      C a s e 2 : H i t T C ≻ 2
            T R G E C L U n p a c k e r S t o r e s . m _ t c i d = 1 2 9 , 1 3 2 , 1 8 0 , 1 8 9 , 2 1 8 , 3 1 4 , 3 8 8 , 4 0 2 , 4 5 2 ,

5 4 1

            T R G E C L U n p a c k e r S t o r e s . m _ t i m e = 4 7 , 2 4 , 4 1 , 5 2 , 6 5 , 3 5 , 4 6 , 5 4 , 3 1 , 8 0

            T R G E C L U n p a c k e r S t o r e s . m _ h i t _ w i n = 3 , 3 , 3 , 3 , 3 , 3 , 3 , 3 , 3 , 3

            T R G E C L U n p a c k e r S t o r e s . m _ r e v o _ f a m = 2 8 , 2 8 , 2 8 , 2 8 , 2 8 , 2 8 , 2 8 , 2 8 , 2 8 , 2 8

            T R G E C L U n p a c k e r S t o r e s . m _ e n e r g y = 1 5 4 , 2 8 , 3 4 , 5 7 , 2 0 , 3 5 , 1 4 9 , 2 0 , 2 2 , 2 5

H.E. Cho 49

Following the definition  of  3DBhabha
At least two energetic cluster energy > ~570ADC (3GeV).

<ECLTRG plots>



The detail of UnpackerStore mismatching

      C a s e 3 : H i t T C = 0
 T R G E C L U n p a c k e r S t o r e s . m _ t c i

  d = 0

 T R G E C L U n p a c k e r S t o r e s . m _ t i
  m e = - 9 9 9 9

 T R G E C L U n p a c k e r S t o r e s . m _ h i t
  _ w i n = - 9 9 9 9

 T R G E C L U n p a c k e r S t o r e s . m _ r e v
  o _ f a m = - 9 9 9 9

 T R G E C L U n p a c k e r S t o r e s . m _ e n
  e r g y = 0

H.E. Cho 50

Following the definition  of  3DBhabha
At least two energetic cluster energy > ~570ADC (3GeV).

The case 3 has no TC hit, but the 3DBhabha of trg_bit is on

The # of Case 1 is two. Eff: 2/39939 ≈ 0.005%
The # of Case 2 is two. Eff: 2/39939 ≈ 0.005%
The # of Case 3 is two. Eff: 2/39939 ≈ 0.005%

events detail

<ECLTRG plots>

../Documents/3DBhabha_error.txt


Radom trigger related plots

<ECLTRG plots>H.E. Cho 51



Modified condition

   3 D B h a b h a t r i g g e r
●  T R G E C L U n p a c k e r E v t S t o r e s . e _ b 2 b h a b h a v

 = = 1
  R a n d o m t i r g g e r

●       P s n m b i t 7 7 = = 1 ( T R G r a n d o m b i t )
●    T R G E C L U n p a c k e r E v t S t o r e s . e _ e v t _ w i n = = 3

 | | 4

<ECLTRG plots>H.E. Cho 52



3Dbhabha bit result 

H.E. Cho 53

Previous
New

<ECLTRG plots>



3Dbhabha bit result check

    T h e p l o t s l o o k s
   m o r e c l e a r f o r

s h i f t e r s .

H.E. Cho 54<ECLTRG plots>



Random trigger related plots



To do

ECLTRG Background study(BGoverlay)
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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 p lots  
● Random t r igger  p lo ts  [to do]

572022/7/15
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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

• 1st range :  0.1 GeV  < TC Energy < 0.5 
GeV

• 2nd range: 0.5 GeV  < TC Energy <  3.0 
GeV

• 3rd range:  3.0 GEV < TC Energy
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The plots with 3D Bhabha bit on 
Definition of the 3D Bhabha bit on

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

● Statistic : ~40K

59
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The plots with 3D Bhabha bit on 
Definition of the plots

● 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"

● 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)

● Hit TC ID : 10, 549
● Hit TC theta ID : 2, 17
● TC Energy : 1170, 412
● Cluster Energy : 1215, 689

602022/7/15
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The plots with 3D Bhabha bit on 
 TC Energy and Cluster Energy 

are from most/second ener-
getic TC/cluster. 
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The plots with 3D Bhabha bit on 
 TC Energy and Cluster Energy 

are from most/second ener-
getic TC/cluster. 

 But  some cluster energy lower 
than 200 ADC (~1 GeV)
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3Dbhabha bit result check-log scale

    T h e p l o t s l o o k s
   m o r e c l e a r f o r

s h i f t e r s .

H.E. Cho 63<ECLTRG plots>
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