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Comparison of trigger bit efficiency performance between Data/MC

e Usingete™ - utu~y process
* Includes information from subdetectors.
* Can be triggered by a variety of L1 triggers.

B Study the L1 performance at the level of underlying objects (i.e., track, ECL clusters,
and KLM muons ...), and document the difference.

0 MC scale factors and systematic uncertainties



Strategy

e Dataset:
Previous stud
e Data: procl2 + bucket16 to bucket36 (skim:all) $ BELLM)TETEMOZ

O MC: MC14ri/rd (type:mumu) — March 3, 2028

L1 trigger performance study targeting the following dark sector
analyses with 2019 data

e cTeT = putpT 72 (— invisible)

¢ Trigge r pe rfo rmance. e cem = A= )W (— invisible)
* Measure the efficiency using orthogonal M. Bertenes, G Tngnlf
trigge rs (OT) : HEPHY, Vienna, Austria

N target&reference

€ t —_
arget
g N Tefe‘r'ence For the reaction ete™ — ptp v, events are selected requiring two good tracks originating
from the vertex with |dz| < 2.0 and dr < 0.5 and to be identified as muons with a global
PID (muonID=> 0.5). The events are required to fire the hie trigger bit. Both muon tracks
are required to be in the ECL barrel region. Photons are selected according to the stdPho-
tons("loose™) list, which implies the value of clusterErrorTiming to be smaller than 107,
their energy to be greater than 0.075 GeV or clusterE1E9 to be greater than 0.4, and to be

in the CDC acceptance. BELLE2-NOTE-TE-2020-014




Event selection

* Basic selection: _ Ntargetareference
« ONLY Two tracks €target —

* nTracks ==
* in barrel region

dz <2.0cm, |dr| <05 cm T oo (eoc et am

muonID > 0.5 Target (L1LFTDL) ffo  ffo30 hie mu_b2b

Pr > 0.4 GeV Reference(LIPSNM) hie hie mu_b2b hie
* Photons in stdPhoton:loose list

* clusterErrorTiming < 107°
e E>0.075GeV || clusterE1E9S > 0.4
* |[n CDC acceptance
* # only one candidate is accepted each event.
e Extra cut are put for dedicated trigger bit
measurements

Nrye ference
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Preliminary
result (ffo)

Reference bit:
hie

Cut:

A¢p(u, u) > 90°
pr(u) > 0.4 GeV
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(ffo30)

Reference bit:
hie

Cut:

A¢(u, 1) > 30°
pr(u) > 0.4 GeV
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(ffo30)

Reference bit:
hie

Cut:

A¢p(u, u) > 30°
pr(u) > 0.4 GeV
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Reference bit:
mu_b2b
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result (hie)

Cut:
Ey > 1 GeV

cos 8, in ECL
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Reference bit:
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in [-0.4, 0.62]
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Preliminary
result

Reference bit:
hie

Cut:
pr(u) > 1 GeV
cosO, in [-0.4, 0.62]
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 Trigger efficiency as function of variables are measured using ete™ - u*u~y events
» All efficiency results are expected or with issues addressed.

* In to-do list:
* More trigger bits
 Run TSIM samples
e (Calculate scale factors



Preliminary result (hie)
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Preliminary result (hie)

hie gamma cos d

120— Enries 1976 Gamma theta denominator distribution
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- * Gamma energy > 1 GeV (check in next slide)
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Preliminary result (hie)
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