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Event Display in JUNO Experiment
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' Sun Yat-sen University
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The current event display module is based on the ROOT EVE package in Jiangmen Underground
Neutrino Observatory (JUNO). we use Unity, a multiplatform game engine, to improve its perfor-
mance and make it available in different platform. Compared with ROOT, Unity can give a more
vivid demonstration of high energy physics experiments and it can be transplanted into another
platform easily. We build a tool for event display in JUNO with Unity. It provides us an intuitive
way to observe the detector model, the particle trajectory and the hit time distribution.
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Simulation and Reconstruction at the CEPC
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CEPC could deliver 1 M Higgs boson and 10 Billion Z bosons in its electron-positron collision oper-
ations, and boost the precision of Higgs and EW measurements by at least one order of magnitude
w.r.t the HL-LHC projection and existing EW measurements.

The Design and optimization of the CEPC detector, as well as exploration of its physics potential,
requires the development of a large-scale, dedicated software package. In this talk, we are going to
summarize the status and plans for the CEPC simulation/reconstruction development.
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The Large High Altitude Air Shower Observatory (LHAASO) will be constructed at Mt. Haizis-
han in Sichuan Province, China. Among several detector components of the LHAASO, the Water
Cherenkov Detector Array (WCDA) is of great importance for low-to-middle energy gamma ray
physics. Due to the full coverage feature of the WCDA array, the low energy threshold of particles
for generating Cherenkov lights, and a large amount of Cherenkov lights collected by the PMTs, the
running of the usual detector simulation code for high energy air showers are quite memory- and
CPU-consuming, with a consequence that the simulation job dies in the middle-way or lasts for a
very long time. Targeting this problem, a new simulation method based on the hits stream is devel-
oped. The method breaks the simulation into several steps, in every step the ROOT tree is employed
as the container for every kinds of hits. Tests show that the new method can efficiently solve the
memory-consuming problem, and even can speed up the simulation procedure, as the real descrip-
tion and simulation of the key components of the detector can be carried out in a later fast step. The
interface codes of this solution is quite general and could be used by other experiments.

EiRE P 5k CEPC&CSNS&DAMPE / 9

R IR R B 2o PP

fiedre WIS
fistie SEHEE S R s FURIIED s % s Wk Bk

T

3

MIBifi#: tangm@ihep.ac.cn

T E B 7R (CSNS) Tl 1] [ N AMRLITE-5 TAlb ) P i KR4 . CSNS JI Ff-
PR T OIS A PERE SR, HBOT IS R e Bdidl . WU S A
Jh o ASSCRFAY 4 CSNS (e . Bttt ool H o v AR =i am
WA AR I UL

SR 25 TR I b O B P LA, AR Al . OSNS By, S
T4 SR AR BT L, P A A

BARAEROR IS . 2 DRI 1K SGUAEIIZIR, N RIS R 9 VO JEE . ik
Ko T RN I SR o A R PR DIk 2 v B Bl — B
JCHE H A T ICAT, B KRl oA (CSMD) B ACR 2 1 5 1 5206 SE 51 5C
S S AT A AR LSS RIS PRS0 % 6
n Aw\%‘ o

ST Web MR RO AT RIS . Bl FRRIL A6 . SR
S, FA T AR MBI O 5B Kl 5 4 B o

ST A ARBEEAMITT 6 BEHE CSNS Ji Pt MR RO TS Ve, 9% S I it
FREE. AT GBI,

RIEMEL 5 8k 7F: Dayabay&JUNO / 11
Data processing and storage in Daya Bay
it Tiifi

! [HEP

it 4



e BEM BTN 2 / HELE

\i

MIRifEH: hem@ihep.ac.cn

The Daya Bay Reactor Neutrino Experiment reported the first observation of the non-zero neutrino
mixing angle 613 using the first 55 days of data. It has also provided the most precise measurement
of 013 with the extended data to 1230 days. Daya Bay will keep running for another 3 years or so.
There is about 100TB raw data produced per year, as well as several copies of reconstruction data
with similar data volume for each copy. The raw data is transferred to Daya Bay onsite and two
offsite clusters: THEP in Beijing and LBNL in California, with a short latency. There is quasi-real-
time data processing at both onsite and offsite clusters, for the purpose of data quality monitoring,
detector calibration and preliminary data analyses. The physics data production took place a couple
of times per year according to the physics analysis plan. This talk will introduce the data transfer
and storage, data processing and monitoring, and the automation of the calibration.
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Status of LHAASO Offline Software Framework
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Brief Introduction to the progress, status and planning of LhAASO offline software framework.
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Introduction to the scientific application system of DAMPE
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The Dark Matter Particle Explorer (DAMPE) is a high energy particle physics experiment satel-
lite, launched on 17 Dec 2015. The science data processing and payload operation maintenance for
DAMPE will be provided by the DAMPE Scientific Application System (SAS) at the Purple Mountain
Observatory (PMO) of Chinese Academy of Sciences. SAS is consisted of three subsystems - scien-
tific operation subsystem, science data and user management subsystem and science data processing
subsystem.

In cooperation with the Ground Support System (Beijing), the scientific operation subsystem is re-
sponsible for proposing observation plans, monitoring the health of satellite, generating payload
control commands and participating in all activities related to payload operation. Several databases
developed by the science data and user management subsystem of DAMPE methodically manage
all collected and reconstructed science data, down linked housekeeping data, payload configuration
and calibration data. Under the leadership of DAMPE Scientific Committee, this subsystem is also
responsible for publication of high level science data and supporting all science activities of the
DAMPE collaboration. The science data processing subsystem of DAMPE has already developed a
series of physics analysis software to reconstruct basic information about detected cosmic ray parti-
cle. This subsystem also maintains the high performance computing system of SAS to processing all
down linked science data and automatically monitors the qualities of all produced data. In this talk,
we will describe all functionalities of whole DAMPE SAS system and show you main performances
of data processing ability.
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Using Deep Learning in Event Reconstruction and Detector De-
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In this work, we present the usage of deep learning in event reconstruction, particularly
in vertex and energy reconstruction. We will use the approach on the Daya Bay antineutrino de-
tector. Using the results therefrom, we apply deep learning to detector designs, and found that the
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vertex and energy resolution of the Daya Bay detector has an exponential relationship with the num-
ber of photomultiplier tubes (PMT). The placement strategy of PMTs has also been studied in this
work.
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Hough transform based curling track finding for BESIII:
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In order to overcome the difficulty brought by the curling charged tracks finding in the BESIII drift
chamber, we introduce the Hough transform based tracking method. This method is used as the sup-
plementary to find low transverse momentum tracks. Hough Transform is a mathematical method
to transform hit in detector to parameter space which can find hits on track using all detector layers.
This tracking algorithm is realized in C++ in BOSS (BESIII offline software system) and the perfor-
mance has been checked by both Monte Carlo data and real data. We show that this tracking method
could enhance the reconstruction efficiency in the low transverse momentum region.
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