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Outline
o New modules to estimate the kinematic dependent TRG efficiency
© Event selection
© CDC TRG efficiency
o fyo bit with A¢
@ stt bit with momentum p
@ f bit with transverse momentum Pt
@ z bit with momentum p
@ y bit with momentum p

@ ECL TRG efficiency
@ hie bit with summing energy E
@ ecltiming bit with summing energy E

© KLM TRG efficiency
@ kimhit bit with 6 and ¢
@ eklmhit bit with 6 and ¢

© Summary



How to get the trigger efficiency?

@ For MC

The trigger efficiency of a certain trigger bit (ffy, for example) can be

calculated as

Nan

where Ny is the number of all generated events, and Ny, is the
number of ffy satisfied events.

@ For data

With data, we do not know the number of generated events. One
general way to solve this problem is to use a reference trigger bit,
which is independent from the interested trigger bits, i.e.,

Nmask,bits and Nsig,bit

€exp =
Nmask,bits
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TRG efficiency DQM ( merge request 13664 )

@ For TRGEFFDQMModule:
Add more trigger bits to estimate the CDC TRG, ECL TRG and KLM TRG
efficiency, and also remove the bha_veto requirement for some trigger bits to
observe the change in efficiency.

@ For DQMHistAnalysisTRGEFFModule:

Use TEfficiency to calculate the trigger bit efficiency, and also add the
MonitoringObject to monitor these trigger objects.

e CDC TRG
o — NecLbits and Nepe pit
NEcL bits
e ECL TRG
o — Nepebits and Ngcr it
Nepc bits
o KLM TRG

NEcLbits and NKLM bit
NECL bits
CDC_bit, ECL_bit and KLM_bit refer to the CDC trigger bit, ECL trigger bit and KLM trigger bit, respectively.

€exp =


https://gitlab.desy.de/belle2/software/basf2/-/merge_requests/3664

Event selection
For CDC TRG:

@ The number of degrees of freedom of the track fit is greater than or
equal to 20.

@ The z-coordinate of the point-of-closest-approach: |zy| < 1 cm.
@ The signed distance to the IP in the r-¢ plane: |dp| < 1 cm.

@ The first hit layer is less than 5, and the last hit layer is greater than
50.

For ECL TRG:
@ The energy for each ECL cluster is greater than or equal to 0.1 GeV.

For KLM TRG:
@ The hit layer of the KLM cluster is greater than 6.
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CDC TRG - “fyo” bit with A¢

o fyo: (t2_1 or t2.2 or t2_3) and (ty_0 or ty_1 or ty_2 or ty_3) and
cdc_open90 and !bha_veto and !veto

@ Here, the efficiency can be calculated by € = % for the corresponding

figures and the subsequent slides are similar.

(Nie or Neg or Neclmumu 0 Necitaub2bs OF Nyjea or Myt or Mimiz or NMimis o Nimiz or Nimig or Mlg or Miio) and Ny,

€exp =

1000

CDC TRG with fyo bit. Saving the largest A¢ from the all combinations in an

Events / (10 degree)
a
8
T

Nhie 0 Neg 0r Necimumu OF Necttaub2b3 0 Nhiea 0F Nimi1 o Mimiz or Nimig or Nigiz or Nigig or Nimig or Nimiig

n, fyo

0

event.

L T
20 40 60 80 100 120 140 160 1
A (degree)

2000

1500

1000|

Events / (10 degree)

@
3
3

o

Efficiency

THLTLH

WH ’

o |
20 40 60 80 100 120 140 160 1L
g (degree)

TN
02040 60 80 100 120 140 160 180
A (degree)

6/17



CDC TRG - “fyo"” bit with A¢ with the bha_veto removed

e fyo with bha_veto removed: (t2_1 or t2.2 or t2_3) and (ty-0 or ty_1 or
ty_2 or ty_3) and cdc_open90 and !veto

NEgcL_bits and N(fyo with bha_veto removed)
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CDC TRG with fyo bit with the bha_veto removed. Saving the largest A¢ from
the all combinations in an event.
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CDC TRG - “stt” bit with momentum p

@ stt: typ and !bha_veto and !veto
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CDC TRG with stt bit. Saving the largest momentum p in an event. stt (top), stt
with the bha_veto removed (bottom).
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CDC TRG - “f" bit with transverse momentum Pt

@ f: t2 > 0 and !bha_veto and !veto

o (Nhie or Neg or Neclmumu 0F Necltaub2ba 08 Npjea 0 Nii1 or Nimiz or Mg or Nimiz or Mg or Nigig or Mmio) and Ne
exp =
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CDC TRG with f bit. The transverse momentum Pt distribution for f (top), f
with the bha_veto removed (bottom).
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CDC TRG - “z" bit with momentum p

@ z: t3 > 0 and !bha_veto and lveto

o (Nhie or Neg or N, or Necltaub2b3 OF Npies 0F Nimiz or Mtz or Nimig or Mtz or Nimig or NMimig or Myiig) and N,
exp =
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CDC TRG with z bit. The momentum p distribution for z (top), z with the
bha_veto removed (bottom).
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CDC TRG - "y" bit with momentum p

@ y: ty > 0 and !bha_veto and !veto

~ (Nhie or Neg or Neclmumu 08 Necltaub2bz OF Nijes o Myr or Niiz or Nimig or Nigiz or Nigg or Mgl or Niiio) and Ny
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CDC TRG with y bit. The momentum p distribution for y (top), y with the
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ECL TRG - “hie” bit with summing energy E

@ hie: ehigh and !bha_veto and !veto
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ECL TRG with hie bit. Saving the summing enregy E within the 6;p = 22.49° ~ 126.8° of all
ECL cluster in an event. hie (top), hie with the bha_veto removed (bottom).
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ECL TRG - “ecltiming” bit with summing energy E

@ ecltiming: ecl_active and !veto

€exp —
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ECL TRG with ecltiming bit. Saving the summing enregy E of all ECL cluster in an event.
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KLM TRG - “klmhit"” bit with # and ¢

@ klmhit: klm_hit and !veto

€exp =
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KLM TRG - “ekImhit” bit with 6 and ¢

@ eklmhit: eklm_hit and lveto

€exp =

KLM TRG with eklmhit bit. The 6 distribution (top) and the ¢ distribution (bottom).
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Summary

@ The CDC, ECL and KLM TRG efficiencies for exp 33, 2024b data are
studied.

@ The TRGDQM analysis module for kinematics dependent efficiency
estimation will be merged into the release/08-02 and release/09-00.

@ All the histograms that will be shown in DQM and Mirabelle web

pages are listed. (including the backup slides)
e “fyo” bit with A¢
e “stt” bit with momentum p, 6 and ¢
e “f” bit with transverse momentum Pt and ¢
e “z" bit with momentum p
e "y" bit with momentum p
e “hie" bit with suming energy E
e “ecltiming” bit with suming energy E, 0 and ¢
e "klmhit" bit with 6 and ¢
e “eklmhit” bit with 6 and ¢

@ The module will continue to be improved in the future.
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Thanks!
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Backup slides

@ Backup
@ stt bit with

@ stt bit with ¢
o f bit with ¢
@ ecltiming bit with 6 and ¢



CDC TRG - “stt” bit with ¢

@ stt: typ and !bha_veto and !veto
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CDC TRG - “stt” bit with ¢

@ stt: typ and !bha_veto and !veto
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CDC TRG - “f" bit with ¢

o f: t2 > 0 and !bha_veto and !veto

€exp =
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ECL TRG - “ecltiming” bit with ¢ and ¢

@ ecltiming: ecl_active and !veto
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