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ARTICLE INFO ABSTRACT

Keywerds: The Belle Il experiment at the SuperKEKR ¢« collider in KEK, Japan, started physics data-taking with a
Slow control system complete detector from early 2019, An online trigger system is indispensable for the Belle 1 experiment
Trigger to reduce the beam background events associated with high electron and positron beam currents without

Data acyuisition

sacrificing the target physics-oriented events, During the Belle 11 operation upon beam collision, the trigger
system must be consistently controlled and its status must be carefully monitored in the process of data
acquisition against unexpected situations. For this purpose, we have developed a slow control system for
the newly developed Belle 11 trigger system based on the custom-made Belle [I DAQ/slow control package.
Around seventy thousand configuration parameters are saved in the Belle 11 central database server for every
run when a run starts and stops. These parameters play an essential role in offline validation of the quality of
runs. Around three thousand real-time variables are stored in the Belle Il main archiving server. and the trend
of some of these variables are regularly used for online and offline monitoring purpeses. Various aperator
interface tools have been prepared and used. When the configuration parameters are not correctly applied, or
some of the processes are unexpectedly terminated, the show control system detects it, stops the data-taking
provess, and generates an alarm. In this article, we report how we constructed the Belle I trigger slow control
system, and how we successfully managed to operate during its initial stage.

1. Imtroduction the increase of the event rate as well as the harsh beam background at
the target luminosity. Likewise, the trigger system has been upgraded
The Belle [l experiment [1] at the SuperKEKE [2] «*¢” collider in o have rol and £ and a ling slow control

KEK, Japan, started physics data-taking with a complete detector from
early 2019, Belle 11 and SuperKEKR are the successors of Belle [3] and
KEKB [4].

The target i luminosity of SuperKEKB is 40 times
higher, and the target integrated luminosity is 50 times higher than
its predecessor {Table 1). The Belle 11 detector is designed to cope with
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system has been prepared to ensure physics data-aking. We use a
custom-developed software package for data acquisition and slow
control. Especially, a custom-made network memory sharing technique
is one of eore technique of the package.

In this paper, we describe the trigger slow control system of the
Belle I experiment. Section 2 bricfly describes the Belle 11 detector
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Abstract

The Belle 1l experiment at the SuperKEKB ¢'¢  collider in KEK, Japan, started physics data-taking with a plete detector from
carly 2019. An online trigger system is indispensable for the Belle 11 experiment to reduce the beam background events associated
high electron and positron be: rrents without .\'h'ﬂlmng the target physics-oriented events. During the Belle 11 operation
upon beam collision, the trigger system must be y
data acquisition against unexpected situations. For this |mrrlN we have developed a ~\nw control system for the newly developed
Belle 11 ser system based on the ade Belle 1l DAQ / slow control pac!
p.ummw- are saved in the Belle 11 central database serve every run when a run starts and stops.
validation of the quality of runs. Around three thousand real-time variables are stored in the Belle 11 main
end of some of these variables are regularly used for online and offline monitoring purposes. Various
operator interface tools have been prepared and used. When the configuratio neters are not correctly applied, or some of the
processes are unexpectedly terminated, the slow con detects it, stops the data-taking process, and generates an alar
this ani we report how we constructed the Belle 11 trigger slow control system, and how we successfully managed 1o
during its initial stage

Keywords: Slow
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lider in KEK, Japan, stanted physics data-taking with a com-  Table 1
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the successors of Belle |3] and KEKB |4]
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times higher, and the target integrated luminosity is 50 times (ab1)
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Abstract: The Belle 1l experiment at the SuperKEKB Se"{+}e"[-15 collider in KEK, Japan, started physics data-taking with a complete detector
from early 2019 with the primary physics goal of probing new physics in heavy quark and lepton decays. An online trigger system is indispensable
for the Belle Il experiment to reduce the beam background events associated with high electron and positron beam currents without sacrificing
the target physics-oriented events. During the Belle Il operation upon beam collision, the trigger system must be consistently controlled and its
status must be carefully monitored in the process of data acquisition against unexpected situations. For this purpose, we have developed a slow
control system for the Belle Il trigger system. Around seventy thousand configuration parameters are saved in the Belle Il central database server
for every run when a run starts and stops. These parameters play an essential role in offline validation of the quality of runs. Around three
thousand real-time variables are stored in the Belle Il main archiving server, and the trend of some of these variables are regularly used for online
and offline monitoring purposes. Various operator interface tools have been prepared and used. When the configuration parameters are not
correctly applied, or some of the processes are unexpectedly terminated, the slow control system detects it, stops the data-taking process, and
generates an alarm. In this article, we report how we constructed the Belle Il trigger slow control system, and how we successfully managed to
operate during its initial stage.
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Ms. Ref. No.. NIMA-D-21-00140R2

Title: Trigger slow control system of the Belle Il experiment
Nuclear Inst. and Methods in Physics Research, A

Dear Mr. Kim,

| am pleased to confirm that your paper "Trigger slow control system of the Belle Il experiment” has been accepted for publication in Nuclear Inst. and Methods in Physics Research, A

Your accepted manuscript will now be transferred to our production department and work will begin on creation of the proof. If we need any additional information to create the proof, we will let
you know. If not, you will be contacted again in the next few days with a request to approve the proof and to complete a number of online forms that are required for publication.

Comments from the Editor and Reviewers, if any, can be found below.
Thank you for submitting your manuscript to our journal.

With kind regards,

Peter Krizan, Dr.

Editor

Nuclear Inst. and Methods in Physics Research, A

Comments from the Editors and Reviewers:
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Trigger slow control paper is accepted by NIMA C B B
Cheolhun Kim <chkim.hanyang@gmail.com> 20213 8 142 (E) 2% 356 Yo &

Yuuji, =8t BT, Kim, 0] 2l==, T2 X|, SooKyung, rladudwns118, \ahnjk@korea.ac.kr\, Mikhail, Alexander, Taichiro, Yun-Tsung, %3, Hide, D ~

Dear authors,
I'm pleased to inform you that our paper:

"Trigger slow control system of the Belle Il experiment”
C.-H. etal.,

has been accepted for publication by NIM A (Nuclear Instruments and Methods in Physics Research Section A) journal.
Thank you sincerely for your contribution and help.

Best regards,
Cheolhun Kim
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Congratulations! Good workl
cheers,
Mikihiko Nakao - KEK (High Energy Accelerator Research Organization)
IPNS (Institute of Particle and Nuclear Studies)
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Dear Cheolhun,

Congratulation!

It's done, so you can relax.

But, please be careful for corona since | heard # of infected case
in Korea is largest in Koera recently (Japan tool)

best regards
Y.Unno
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Dear Mikhail,

| hope you are having a great day.

've prepared a trigger slow control draft, soon to be submitted on NIMA journal.

| got a lot of help from you when | develop the trigger slow control system, so | would like to include your name on the author list iIf you don't mind.
Thank you.

Best regards,
Cheolhun Kim
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Dear Cheolhun,

Thank youl | definitely don't mind.
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