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Cross section of bhabha will increase to  if 1.23 × 105 nb 0.5∘ < θ*e < 179.5∘



High luminosity, high background


Total physics trigger rate: 15 kHz @  (designed)

Large beam-related, QED background


Physics process trigger


 + continuum, ~100% efficiency

Low multiplicity process, challenge trigger

8.0 × 1035/cm2/s

Υ(4S)

Trigger Challenges 
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MC Run with beam filter
Run without beam 
filter add beam filter manually

Nevts

total 358421 881163 19939728 2800098

stt 10365 323314 4698662 945197

stt&&nclus==1 4399 25116 2134753 103477

stt&&nclus==2 4033 143461 1694201 406439

TRG rate
stt 214.69Hz 193.25Hz 1706.74Hz 343.33Hz

stt&&nclus==1 83.53Hz 15.01Hz 775.43Hz 37.59Hz

stt&&nclus==2 83.45Hz 85.75Hz 615.4Hz 147.63Hz

stt: CDC triggers

      Number of neuro 3D track with p>0.7 GeV/c > 0

      !bhabha_3D

      !veto

From bhabha MC: ~40% of stt events have only 1 cluster, and ~40% have 2 clusters

TRG rate of MC is estimated with the luminosity from run1780.
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Lins ∼ 3.5 × 1034Lins ∼ 2.1 × 1034



Name of cut Definition Index

stt outBits[96]==1 a

1 cluster cut !(ncluster = 1 && tcid <= 80°) b

2 cluster cut (1) !(ncluster = 2 && (Δθcms > 120° && Δφcms > 150°)) c

2 cluster cut (2) !(ncluster = 2 && (Δθcms > 120° || Δφcms > 150°)) d

2 cluster cut (3) !(ncluster = 2 && (tcid2nd ≥ 500°||tcid2nd ≤ 80°)) e

2 cluster cut (4) !(ncluster = 2 && (Δθcms > 120°)) f

2 cluster cut (5) !(ncluster = 2 && (Δφcms > 150°)) g

2 cluster cut (6) !(ncluster = 2 &&((160°<Σ"θcms"<200°) && (150<Δφcms < 250))) h

2 cluster cut (7) !(ncluster = 2 &&((160°<Σ"θcms"<200°) || (150°<Δφcms <250°)) i

2 cluster cut (8) !(ncluster = 2 && (160°<Σ"θcms"<200°)) j

2 cluster cut (9) !(ncluster = 2 && (150°<Δφcms < 250°)) k

GetEntries TRG rate GetEntries TRG rate

a 386.43Hz a+k 268.14Hz

a+b 364.1Hz a+b+c 363.95Hz

a+c 386.28Hz a+b+d 188.02Hz

a+d 207.85Hz a+b+e 256.17Hz

a+e 278.5Hz a+b+f 363.88Hz

a+f 386.21Hz a+b+g 244.95Hz

a+g 267.28Hz a+b+h 302.03Hz

a+h 324.36Hz a+b+i 183.69Hz

a+i 203.53Hz a+b+j 294.49Hz

a+j 316.83Hz a+b+k 246.8Hz

total 358421

We tried same veto as we did in hie study
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Requirement on  is far more powerful than others.

Tracker-calorimeter matching is also powerful to suppress the beam background, but need 
dedicated validation.

Δϕ



Bhabha veto in tau selection
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Performance of NN trigger

Better selection efficiency and lower background rate



Summary
• Experience in Belle II TRG background study and suppression.

• Even a small fraction, could be innegligible due to the huge cross 

section

• Other works

• Software maintenance and validation

• TRG DQM
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